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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
EBcradbeB BukTop AnekcaHApOBUY, K.T.H., IOLEHT, JOLIEHT

[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:

TICK-1/23.5 — crocoOHOCTh pa3pabaThiBaTh, OCBAMBaTh U BHEPSATH HOBBIE TEXHOJOTMUYECKHE TIPOLIECCHI,
MaTepuasbl U TIOKPLITUS TPY TIPOM3BO/ICTBE KOCMUUECKUX arlllapaToB U CUCTEM

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

IICK-1/23.5

3HAHUA:

1. CBOWCTB, /[AOCTOMHCTB W HEJOCTAaTKOB KOMITO3UIIMOHHBIX MarepuaioB (KM), HCOIb3yeMbix B
HECYIIUX KOHCTPYKIUSIX paKeTHO-KOCMUUECKOH TeXHUKH.

2. TexHOJIOTHA TIPOM3BO/ICTBA KOMIIO3UI[MOHHBIX MaTePHasIoB.

3. OcobenHocTeli paboTbl KOHCTPYKLH 13 KM 1pu pacTsHKeHUH U CXKATHH.;

YMeHusi:

AHanmm3upoBaTh JOCTOMHCTBA M HEJOCTAaTKK KOMITO3UIIMOHHBIX MaTepuaioB (KM), UCIO/Nb3yeMbIX B
HECYIIUX KOHCTPYKIUSX PAaKeTHO-KOCMHUUECKOH TeXHUKMU.;

HaBBIKH.;

HABbIKU:

Pabotsl B cpee ANSYS..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmaa KOHCTPYKIINU M3 KOMITO3UIIMOHHBIX MATEPUAJIOB siBnsiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HanpaeiaeHuto 24.05.01 IlpoekmupoeaHue, npouzgo0cmeo u 3Kkcnayamayusi pakem u pakemHo-
KOCMUYECKUX KOMIN/1eKCOo8.

CogepxaHue JUCLIUIVIMHGI SBJISIeTCS JIorThYeCcKuM npogos/pkenneM aucuuiuind: COITPOTUBJ/IEHVE
MATEPUAJIOB, YCTPOMCTBO U ®YHKIIMOHUPOBAHUE KOCMMWUYECKUX AIIIIAPATOB,
KOHCTPYUPOBAHUE KOCMMYECKUX AIIIIAPATOB, TEXHOJIOI'USI CIIEIIMAJIBHBIX
KOHCTPYKIIUOHHBIX MATEPUAJIOB [IJI1 PAKETHO-KOCMHUYECKON TEXHUKW,
MATEPUAJIOBEJEHUE, TEXHOJ/IOI'YYI KOHCTPYKIIMOHHBIX MATEPUAJ/IOB, OCHOBBI
KOHCTPYUPOBAHNS KOCMHNUYECKHAX AIIITAPATOB.

CopepkaHve AUCLIATIMHBIL SIBsieTCSl OCHOBOU it ocBoeHus auctumuivH: ITPEJOIUIIIOMHASA
ITPAKTUKA.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00I[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHa/lr3a U MOZlelIMpOBaHus, TeOPETUUYEeCKOTO 1 KCIIePUMEeHTa/IbHOTO UCC/Ie/J0OBaHHUS
[/ pellieHNs] MH)KeHEePHBIX 3a/iad poge CCOHA/IBLHOM AeATeNbHOCTU

e [ICK-1/23.1 — CrniocobeH NpoeKTUPOBaTh, KOHCTPYMPOBATh W COTIPOBOXKAATH Ha BCEX 3Tarax
JKU3HEHHOTI'0 LIMK/Ia KOCMUYeCKUe arraparsl, KOCMUUYeCKHe CUCTeMBI U UX COCTaBHbIE YacTU

e TICK-1/23.5 — CnocobeH pa3pabaTbiBaTh, 0CBAaUBATh U BHE/PSITh HOBbIE TEXHOIOTUUYECKHE MPOLECCHI,
MaTepHasibl ¥ MMOKPBITHUS MPYU NMPOM3BOCTBE KOCMUYECKHUX ariaparoB U CUCTeM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme
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Paszpen 1. O0mue cBefieHHs 0 KOMIO3UIMOHHBIX MaTepHasiax; BOJOKHA H MaTPHIbI.
5 10 Vicroprueckast cripaBka, KaacCH(pHKaLys KOMIO3ULMOHHBIX MaTepranoB (KM), fl0CTOMHCTBa 34 12 6 6 22 25
u HerocTatk KM. BosiokHa 1 ux cBoiicTBa. ©@OpMbI BOJIOKOH. MaTpHLibl M UX CBOMCTBA.
Pa3pen 2. TeXHO/I0TMM NPOU3BO/CTBA KOMMNO3HIHOHHBIX MaTepuaoB. TexHOIO0r K
TIPOM3BO/CTBA BOJIOKHUCTBIX KOMIIO3UTOB C NOJIMMEPHOi MaTpuLieil. TexHomoruu
5 10  |mpou3BOACTBA KOMIIO3UTOB YIVIEPOZ-YIIepos,. TeXHOI0ry poru3BOCTBA KOMIIO3UTOB C 24 8 4 4 16 25
MeTaJl/InueCKMMH MaTprLiaMu. TexXHOIOrMU NPOM3BO/CTBA KOMITO3UTOB C KepaMuueCKUMI
MaTpHuLiaMu.
P . [IpOYHOCTHL KOMITO3ML{MOHHBIX MaTepHasIoB. MEHTbI CTPYKTYPHON MeXaHUKH
5 10 azpen 3. [IpouHoc OMIIO3HIIHO arepuasioB. Djeme CTPYKTYPHOH Mexa 76 08 4 24 48 25

BOJIOKHUCTBIX KOMITO3HUTOB. HpO‘{HOCTb TIpU paCTsOKeHWU U CKaTHU.

Paspen 4. KOHCTPYKIMH PaKeTHO-KOCMHUYECKOH TeXHHKH U3 KOMIO3HIIHOHHbIX
5 10 |“arepuanos. OcobeHHOCTH, JOCTOMHCTBA U HE/IOCTATKH KOMIIO3UTOB, UCTIO/b3YeMBIX B 10 3 3 0 7 25
HeCyIHUX KOHCTPYKLHUAX pakeTHO-KocMuueckod TexHuky (PKT). ITprmeps! nprMeHeHust
KOMITO3ULIMOHHBIX MaTepuanos B PKT.

Bcero 3a 10 cemecTp 144 51 17 34 93 100

Bcero no gucuuninHe 144 51 17 34 93 100

3.2. AyAMTOPHBIA MPAKTHKYM

Oo0neMm,
Ne Homep 1 HauMeHOBaHUe
Tema npakTHUecKoro 3aHATUSA ayg,.
n/n pa3pena JUCHMILIUHBI
4acoB
Paszen 1. O61ue cBesieHNs O .
N3yueHue BOMIOKOH, UX CBOMCTB U Gopm. V3yueHue
1 |KOMIO3WLIMOHHBIX Marepuasnax; o 6
MaTpuL] ¥ UX CBOUCTB.
BOJIOKHA Y MaTPULbI.
Paspen 2. Texnonoruu o
M3yueHre TeXHOJOTUMA MPOM3BOACTBA KOMIIO3UL[MOHHBIX
2  |OpoM3BOJCTBa KOMITO3WLIMOHHBIX 4

MarepuasoB.
MaTepuasoB.

V3yuyeHue 371eMeHTOB CTPYKTYPHOM MeXaHUKU
3 BOJIOKHUCTBIX KOMIIO3WUTOB. V3yueHne BOIIPOCOB 4
nipouHocTd KM nipu pacTshkeHHH U CKaTHM.

OnpepeneHre MeXaHU4YeCKMX CBOWCTB KOMITO3UI[IOHHOTO

4 MaTepua’a 1o CBOMCTBaM BOJIOKOH U MaTpHLbI. 4
5 Pasgen 3. TIpouHocts WccnemoBanue HarpsbkeHHO-1e(hOPMUPOBAHHOTO 6
KOMTIO3UIIMOHHBIX MAaTePUAIOB.  |COCTOSIHUSI KOMIIO3UTHOM CeTuaToi 0060/I0UKH.
6 UccnenoBanue Han[l;DKeUHHo-,qeq)opMHUpOBaHHoro 5
COCTOSIHUSI TPEXC/IOMHOM KOMITO3UTHOM MaHesH.
WccnenoBanue HarpsokeHHO-/1e(hOPMUPOBAHHOTO
7 COCTOSIHMS Da/I/IoHa BEICOKOTO JAB/ICHUS U3 5
KOMITO3ULIMOHHOTO MaTrepuarsna.
Bcero 3a 10 cemecTp 34
3.3. CamocTosnTenbpHas padora crygenta (CPC)

Ne Copepxanue yueonoro | O6nem,
o/ Homep 1 HaumMeHOBaHMe pa3jesia AUCHUILINHBI 3ajaHns 4aCoB
1 Paszzen 1. O61iue cBeieHNsI 0 KOMITO3ULIMOHHBIX BelironHeHne npakTUyeCcKoro 10

Marepuasnax; BOJJOKHA YU MaTPULbL. 3alaHUS.
2 TlogroroBka K cpaue 4
MPaKTUUeCKOro 3aaHusl.
3 W3yueHue nuTepaTypsl 10 8
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TeMe pazjerna.
4 N3yuenue nureparypsl 1o 6
TeMe pasgjena.
5 Pasgen 2. TexHonOr1y MpOU3BOZCTBA KOMIIO3WUL[MOHHBIX BrbinosnHeHne rpakTH4yeCcKoro 6
MaTepuraoB. 3a/laHusl.
6 ITogroroBka K cpaue 4
TIPAKTUYeCKOTro 3a/jaHus.
7 W3yuenue nureparypsl o 10
TeMe pasfena.
8 |Pa3gen 3. [IpouyHOCTb KOMITO3ULIMOHHBIX Marepya’sioB. BHHOH}fEHHe MPAKTUHECKHX 20
3a/laHUH.
9 TlogroroBka K cpaue 5 18
MpaKTUUeCKUX 3a/laHuu.
10 Pa3men 4. KoHCTPYKIIMY PaKeTHO-KOCMUYECKOW TeXHUKY U3 |/3yueHue UTepaTypsl 110 v
KOMIIO3ULIMOHHBIX MaTepuasoB. TeMe pasjena.
Bcero 3a 10 cemecTp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2|3/4|5| 6 (7/8 9| 10 11 12/13|14|15| 16 17
10 Op AP | Ortu. no I13 P OC, Ortu. o I13, gud. 3au.
YcnoeHbIe 0003HaUEHUSI:
o [IP — auarHoCTHUeCKasi paboTa;
¢ Ortu. no 13 — oTyeT 1o NpakTUUeCKOMY 3a/,aHHIO;
e OC — yCTHBII 0IPOC CTY[E€HTOB;
e aud. 3au. — auddepeHIMPOBAHHbII 3aueT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble HHTePBAaJIbI B
cnenyrommx ¢popmax:

e /WarHocTuueckas pabora;

e OTYeT M0 MPAaKTHUECKOMY 3aJaHHIO;
*  YCTHBIH OTIPOC CTYIEHTOB.

IIpomexxyTouHas arTecTanusi IIPOBOAUTCS B (hopMax:

e 1uddepeHIMPOBAaHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. 1O. AngpromikuH, B. K. 1Banos. KoMIiosuijMoHHble MaTepuassl B [IPOU3BO/CTBE JleTaTe/IbHbIX
armaparos. CIT6.BT'TY "BOEHMEX" um. /. ®@. YctunoBa, 2010, 77 3K3.

2. B. A. Erctadsbes. . KoHcTpynpoBaHue KocMuueckux armaparoB. CI16.BI'TY "BOEHMEX" um. []. ®.
YcrtuHoBa, 2018, 3. pec.

3. FO. B. basanuvHa. . Komrio3uiioHHbIe MaTepHasibl B paKeTHO-KOCMUYeCKoM TexHuke. M.: M3a-8o MI'TY
uM. H. D. baymana, 2019, 551. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. C. JI. baxkeHOB. . MexaH1Ka U TeXHOJIOTUSI KOMITO3ULIMOHHBIX MaTepuasoB. JonronpyaHelid: IHTe1eKT,
2014, 1 7x3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

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

2. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas miardopma FOpaiiT. [I1s By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHngamenranbhas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YcTrHOBa.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(yHaMeHTalbHBIX UCCIeOBaHUH.

VHdopMalMoHHbIe CTIPAaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



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. AyauTopus C YMC/IOM MOCaIOUHBIX MECT He MEeHBbIIIe KOJTMUeCTBa 00yUarouxcs;
2. Ansys Multiphysics 2017 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
KOHCTPYKIIIA U3 KOMITO3UIIMOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Juctumuimia KOHCTPYKIIMMT M3 KOMIIO3UIIMOHHBIX MATEPUAJIOB saBnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIO/ITOTOBKY T10 HaripaBieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u paxkemHo-
KOoCMUUecKux komnaekcos. [lucuurivHa peanusyercs: Ha akynbrete A PakeTHo-KocMuueckoit TexHuku BI'TY
"BOEHMEX" um. [].®. YcruroBa kadeapoit A3 KOCMUWUYECKUE ATITTIAPATHI U IBUTATEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1/23.5 criocobHOCTs pa3pabaTbiBaTh, OCBaMBaTh W BHEAPSATh HOBBIE TEXHOJOIMUECKHE IPOLeCCH,
MaTepuasbl ¥ TIOKPLITHUS MPY NTPOM3BOACTBE KOCMUUECKHUX arraparoB U CUCTEM.

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 cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYKIIU U3 KOMITO3UIIMOHHBIX MATEPUAJIOB

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 PexoMenIyeMast THTepaTypa TpyRoeMKOCTB,
paboThI yac.
Pazgen 1. O0wmiye cBeieHNs1 0 KOMIO3UIMOHHBIX MaTepHaiax; BOJIOKHa M MaTpPULbI.
BrinonHeHue
TPaKTUYeCKOro C. JI. BaxkeHOB. . MexXaH1Ka ¥ TeXHOJIOTUsl KOMITO3ULMOHHbIX 10
3a/iaHusl. Marepuasos: [lonronpyassii: UHTennekrt, 2014 (2, 3)
IToproroBka K cgaue| A. FO. AnapromkuH, B. K. IBaHoB. KoMNo3uL[MOHHBIE MaTepuyalibl B
[IPaKTUYeCKOI'o TPOU3BO/ICTBE JieTaTe/bHbIX arnmapatoB: CIT6.BI'TY "BOEHMEX" um. 4
3a/IaHUS. . @. YctuHoga, 2010 (2, 3, 4)
U3syuenue B. A. EBcradrpes. . KoHCTpyHpoBaHMe KOCMHUYeCKHX araparoB:
JINTepaTyphl 10 CII6.BI'TY "BOEHMEX" um. 'Z[ d. YCTI/IHOBa, 2018 (4) 8
TeMe paszena.
Uroro no pa3geny 1 22
Paspgen 2. Texnonornu npousBojCTBa KOMIO3UIJMOHHBIX MaTepHaJIoB.
N3yuenne
JIATEepaTypsl 110 6
TeMe pas/esa. A. 1O. Aupprouikus, B. K. ViBaHOB. KOMNO3ULIMOHHBIE MaTepyalibl B
Brimonnenue TPOM3BO/ICTBE JieTaTe/bHbIX arnmnaparoB: CIT0.BI'TY "BOEHMEX" um.
TPAKTUYeCKOTO . ®. Ycrunosa, 2010 (5-8) 6
3a/jaHuUs. C. JI. BaxkeHOB. . MexaHWKa U TEXHOJIOTUSI KOMITO3ULIMOHHBIX
IToAroToBKa K ciade MaTepuanoB: Jonaronpyansiii: MuTennekt, 2014 (4)
MPaKTU4eCKOro 4
3a/laHusl.
Wroro no pasgeny 2 16
Paspen 3. IlpouHoCTE KOMIIO3ULIMOHHBIX MaTepHUasioB.
N3yuenne
JINTEpaTypsl 10 10
TeMe pasgerna.
BrinonHeHue
C. JI. BaxkeHoB. . MexaHMKa U TeXHOIOTUSI KOMITO3UITHOHHBIX
NpaKTU4eCKUX ; o 20
o Marepuasios: [lonronpyassni: HTennekrt, 2014 (6, 7)
3alaHUM.
ITogroroBka K cpaue
MpaKTUYeCKUX 18
3a/laHUH.
Wroro no pasgeny 3 48
Pa3pen 4. KoHCTpYKIjHM PaKeTHO-KOCMHYECKOH TeXHUKHU U3 KOMIIO3HI[MOHHBIX MaTepHaJioB.
N3yueHue A. FO. AnpapromikuH, B. K. iBaHOB. KOMNO3U1[MOHHBIE MaTepyaibl B 7
JINTEPaTyphbl MO MPOM3BO/ICTBE JieTaTe/bHbIX arnmnaparoB: CIT0.BI'TY "BOEHMEX" um.
Teme paszena. . ®. Ycrunosa, 2010 (1)
B. A. EBcradbes. . KoHCTpyrpoBaHre KOCMUYeCKHX ariapaTos:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2018 (3, 4)
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1O. B. bagannHa. . KoMo3suijMoHHbIe MaTepyasibl B paKeTHO-
KocMuyeckol TexHuke: M.: M3a-so MI'TY um. H. 3. Baymana, 2019 (2)

Wrtoro no paspeny 4 7
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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 3alllUTe 3a/IaHus, eC/TA B OTYeTe OTCYTCTBYIOT OIIMOKH. 3aIlyTa MpoXoJUT B (JOpMe OTBETOB CTY/IeHTa Ha TPH
BOITPOCaA TperozaBaresis. MakCMManbHOe KOIMUeCTBO OasjioB 3a OHO rpakThudeckoe 3azanve — 100.
OcHOBaHUSIMU [i/1s] CHYDKEHHST KOJTMUeCTBa 0asioB siB/ISTFOTCS:
— 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.
I[TpakTHueckoe 3a/jJaHHe CUMTAETCs BHIMOHEHHBIM TIPU Habope CTyZeHToM He MeHee 60 6asIioB.

JuddepennpoBaHHbIii 3a4eT
K muddeperpoBaHHOMY 3aueTy AOMYCKAIOTCS CTYAEHTBI TIPH BBIITOTHEHNE BCeX KOHTPOJTBHBIX
MepOIPUSITHH, peAyCMOTPeHHbIX nporpammoit Y MK AUCIMIIMHEL.
3ayeT NpoxouT B popMe MUCbMEHHBIX OTBETOB CTY/IEHTOB Ha JiBa Borpoca. MakcMManbHOe KOJIMYeCTBO
6amor 100. OcHOBaHUSMU [J1s CHUKEHHSI KOTMUeCTBa 0aJIioB ABJISIOTCS:
— He0osTbIIIMe MOTPEITHOCTH B OTBETEe Ha OfIVH U3 ABYX BOMPOCOB — 5-10 6anos;
— HETIONHBIN OTBET Ha O/IMH U3 IByX BOMPOCOB — 15-30 6asioB;
— HEY/I0BJIETBOPUTEJILHBIN OTBET Ha OJJUH U3 [IBYX BOMPOCOB — 41 Gas.
OueHku:
— «3aUTeHO-0TVINYHO» — 86-100 Gasios;
— «3auTeHO-XopoIo» — 71-85 6anos;
— «3auTeHO-y/I0B/IeTBOPUTENBHO» — 60-70 6anos.;
- "He 3auTeHO" - MeHee 60 6asoB.
Bomnpoce! k auddepeHiipoBaHHOMY 3aueTy pasMmeltieHbl B Y MK auciyrnivHeL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe w X E
3aHATHA B g & =
KOHTaKTHOM v = B O
58| &g < X
o Gopme zE| 3 T =
= o 23| 28 < &
O ] o o = & =)
& | 3 HaumeHoBaHue pa3/jenoB u E & EB| &3 ©0
Q = JUTAKTHUECKHUX eJUHHI] 8 o = § 5 g : < E B
) = | E | FE|28 1 S =
o E EE/ &% 2 =Z
A B |E8|O% S =T
= N =
= 0 =
= o
OtueT 1o
Pazpen 1. O01ue cBeieHus o [PaKTU4eCKOMY
5 10 | KOMIO3MIMOHHBIX MaTepHasax; 34 12 6 6 22 25 3a/IaHUIO,
BOJIOKHA ¥ MaTpHIibI. YcTHbIl onpoc
CTYZIeHTOB
Ortuet no
Paspen 2. Texnonoruu MIpaKTU4eCKOMY
5 10 |mpou3BOACTBAa KOMIO3UIIMOHHBIX 24 8 4 4 16 25 3aJlaHuIo,
MarepHasioB. YcTHbil or1poc
CTYZIeHTOB
Pa3pen 3. IlpounocTs Oryer rio
5 10 Ae 3. 1P 76 | 28 4 24 48 25  |pakTh4yecKkoMy
KOMIT03ULIMOHHBIX MaTepHUaJioB.
3a/laHUI0
Paspen 4. KoHCcTpyKIjMM pakeTHO- "
5 10 |kocMUUeCcKOoi TeXHHKHU U3 10 3 3 0 7 25 YCTHBIH 0MpOC
CTYZIeHTOB
KOMII03MLIUOHHBIX MaTepHasioB.
Bcero 3a 10 cemectp 144 | 51 | 17 34 93 100
Bcero no agucuuIInHe 144 | 51 17 34 93 100
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Kputepuu oneHuBaHus

IICK-1/23.5

Ne 1

Ne 2
Ne 3

Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

UeM 3ariosiHeHa cep/ieBHHA OOPHBIX BOJIOKOH, €CJTH TIPH X TIPOM3BO/CTBE
WCTI0/Ib3YyeTCst BOIb(ppamMoBast HUTh?

IMouemMy 06BeMHOe cofiep)KaHre BoiokoH B KM 00bIuHO He TipeBbiiaeT 70%?
Kakumy BosloKHaMy apMUPYHOTCSI KOMITO3UL[MOHHbIE MaTepyalbl C yIIepofHON
MaTpuLen?

Ha ckonbko rpynmn genstcst KM no Matepuany MaTpULbI?

Kako¥i f;uameTp xapakTepeH /Jisi 60pHbIX BOJIOKOH? Pa3MepHOCTb - MKM.
®dopmoBaHUe u3fenui u3 noauMepHsix KM: yKakuTe pasHOBUAHOCTU MHXKEKLIMU
TepMOpPeaKTUBHOMN CMOJIBI.

Ykakute criocoObl yMeHbIIeHHs IOPUCTOCTH KOMITO3UTHOTO M3/e/Ksi TIPU HAMOTKE.
UTO0 3aBUCUT OT OTKPBITOCTH TKaHU?

YT0 Takoe ApanupymoLias CioCOOHOCTb TKaHU?

Uro Takoe mnperper?

Bonpocbl 3akpbimozo muna:

KakoBo Ha3HaueHue apMUPYIOLIMX 3/IeMEHTOB B KOMIIO3ULIMOHHOM Marepuase?

a. 3aluTa MaTpHLbl OT MeXaHW4YeCKUX TIOBPEXXJeHNH
b. ObecrnieueHre BLICOKMX MEXaHUUECKUX CBOWCTB Marepuasia
c. ObGecrnieyeHre MOHOJTMTHOCTH Marepyasna

d. TToBbIlIIeHKE B/IATOCTOMKOCTH MaTeprasa
KakoBa posib TUCTIEPCHBIX YAaCTHI] B TUCTIEPCHO-HATIOTHEHHBIX KOMITO3UTaX?

a. ConpoTuB/ieHte TIaCTHUeCKOH AedopMaliiy MaTPULIbI, CBI3aHHOM C HaIMUreM
JIACJIOKALAN

b. [ToBbIlIeHre TPEIMHOCTOMKOCTHA MaTepyarna
c. [ToBpIlIeHNe MIACTUYHOCTH MaTepyana

d. IToBbIIIeHNEe BIAar0CTOMKOCTH MaTPHILI
K kakoii KacCupUKaIi KOMITO3ULIMOHHBIX MaTepHaoB OTHOCSITCS BOJIOKHUCTbIe KM?

a. Ilo matepuany MaTpuLibl
b. ITo dpopme (reomeTpur) HarOTHUTES
c. [1o npoucxoxxgeHuto

d. ITo Ha3HaueHUroO
Kakue 13 niepeunciieHHbIX JOCTOUHCTB OTHOCATCS K CTEK/ISTHHBIM BOJIOKHAM?

Hu3kue 3HaueHus1 TemriepaTypHbBIX KO3GhGUIMEHTOB JTUHEHHOTO PACITHPEeHUS
Bricokuii Moly/ib YIIPYTOCTH
Hwskadg ctoumocTb

OTHOCHTe/bHAasT TPO3PauyHOCThb
Kakue HefjocTaTKu OTHOCSATCS K OOpHBIM BOJIOKHaM?

a. Hu3kwuit Mmoaysns yripyroctu
b. ITnoxast cK/1apIBaeMOCTh

c. Huzkas TIPOYHOCTH TIpH CXKAaTWHX BAOJIb BOJIOKOH
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d. BeICOKasi CTOUMOCTD
Ne 6 st yero ucmosib3yeTcs anrpeT?

a. [171s1 moBbIIIeHUs TIPOYHOCTH BOJIOKOH
b. [11s TIOBBIIIIEHUS BJIaTrOCTOMKOCTU CTEK/ITHHBIX BOJIOKOH
c. [11s1 3a1UThI BOJIOKOH OT COJTHEYHOTO W3JTyUeHUst

d. lnst obecrieueHust Xopolliel aire3ud BOJIOKHa C MaTpHLied
Ne 7 YKakuTe He[JOCTaTKU apaMUJHBIX BOJIOKOH

a. I[Tnoxo gemmupyroT yaap
b. OueHb HU3Kasi IPOYHOCTh TP CXKATHUH BJOJIb BOJIOKOH
C. YMeHbIlleHHe TTPOYHOCTHU TP IJTUTETHHOM BO3/IEMCTBUYM COJTHEUHOTO U3/TyUeHUs

d. ITnoxast cKknagbpIBaeMOCTh

Ne 8 HutH 13 Kakux BOJIOKOH 00/1a/Jat0T XOPOILIel ClIOCOOHOCTBIO K TeKCTU/IbHOM
nepepaboTke?

a. bopHbIx
b. Crek/IsiHHbBIX
C. YTO/IbHBIX

d. ApamMuIHbIX
Ne 9 YkakuTe /1Ba BU/ja TKaHel ¢ HauOO/IbINIeH Ipanupyroleil criocoOHOCThIO.

a. Atnac
b. Poroxxka
c. IlonotHO

d. Catun
Ne 10 Kakuie yTBep>KzieH!sT OTHOCATCS K TEPMOIIJIaCTHUHBIM TTO/TAMEPHBIM MaTpUL[aM?

a. [Ipy HarpeBaHWU NPOUCXOAUT TLIaBI€HHEe CMOJIbI
b. I[Ipu 0TBep>KAeHNN CMOJIBI IPOUCXOAUT XUMUUecKast peakiyst
c. CMona criocobHa K MHOTOKPAaTHOMY TI/TaB/IEHUIO 1 3aTBepAEBaHUIO

d. TIpu oTBep>XJeHIM CMOJTbI 00pa3yeTcsi HepaCTBOPUMBIH, HEeTIaBKHI TPOJYKT
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