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
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOHCTPYKIINN U3 KOMIIO3UIINOHHBIX MATEPUAJIOB

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITuoTUpyeMble U aBTOMaTHYeCKHe KOCMUYeCKHe annaparbl H CHCTeMBI
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYeCKasi TeXHUKaA
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
Kadeapa-pa3padorunk paboueit A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN
nporpaMmsbI
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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
roz Habopa rpymmnsr: 2026

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:

[TK-5 — CrniocobeH pa3pabaTbiBaTh, 0CBauBaTh M BHEJPSITH HOBbIE TEXHOIOTMYECKHe MPOL{eCChl, MaTepHabl U
TIOKPBITHS TTPU NIPOU3BOZCTBE KOCMUUECKHX alllapaToB U CUCTeM, B TOM UYMCJIe C IPUMeHeHUeM aJIUTHBHBIX

TeXHOJIOTUH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

HK-5

3HAHUS:
1. CBOICTB, [OCTOMHCTB M HEJOCTaTKOB KOMIIO3WMLMOHHbIX MarepuaioB (KM), ucmonab3yeMbix B

HeCYIIUX KOHCTPYKLIUSIX PAaKeTHO-KOCMHUYeCKOW TeXHUKHU.
2. TexHoMOrMit NPOU3BO/ICTBA KOMITO3UI[MOHHBIX MaTepHasoB.
3. OcobeHHOCTel MPOYHOCTHOTO pacueTa KOHCTPYKIui u3 KM.;

YMeHUs:
AHanm3upoBaTh [JOCTOMHCTBA W HENOCTAaTKU KOMIIO3UWLIMOHHBIX MarepranoB (KM), ucrionb3yeMbix B

HeCYIIMX KOHCTPYKLMSIX paKeTHO-KOCMHUYeCKON TeXHHUKH.;

HABbIKU:
Paboter B cpese 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

¢ [TK-1 — CrniocobeH npoeKTUPOBaTh, KOHCTPYMPOBATh M COTIPOBMK/ATE HA BCEX ITAlax KU3HEHHOTO
LIMK/Ia KOCMAYeCKue arnmnaparbl, KOCMUYeCKue CUCTeMbI U UX COCTaBHbIe YaCcTU

¢ TIK-5 — CriocobeH pa3pabarbiBaTh, OCBAUBATh U BHEPSITh HOBbIE TEXHOJIOIMUECKHE TIPOLIECChI,
MaTepHasibl ¥ MOKPBITHUS MPY NIPOM3BOJCTBE KOCMUYECKHUX arllapaTtoB U CUCTEM, B TOM YHUCJIe C
NIpUMeHeHWeM aifJUTUBHBIX TeXHOIOTUN



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 S
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Paspaen 1. OGuwue ¢ 110 K ) X MaTepHa/ax; BOJIOKHa H MaTpHIbI.
5 10  |Uctopuueckast CripaBKa, Kiaccudukalis KOMIO3ULMOHHBIX MaTepranos (KM), zocTouHCTBa 35 13 7 6 22 25
v HeloctaTk KM. BosiokHa 1 ux cBoiicTa. ©0opMbl BOJIOKOH. MaTpHIibl U UX CBOWCTBA.
Pasl:[en 2. TexHOIOTHH NPOU3BO/ACTBA KOMIIO3HIIMOHHBIX MaTepHa/I0B. TexHonorun
TIPOU3BO/CTBA BOJTOKHUCTBIX KOMITO3UTOB C HO}IPIMEpHOﬁ ManHL]eﬁ. Texnonoruu
5 10  |mpou3BOACTBa KOMIIO3UTOB YIVIepo/-yriepoy. TeXHonoruy nporusBo/CTBa KOMIIO3UTOB C 24 8 4 4 16 25
MeTa/l/In4eCKMMH MaTpuLiaMu. TexHonoruun TMPpOU3BO/CTBA KOMIIO3UTOB C KepaMrUieCKUMU
MaTpuLiaMH.
5 10 Paspen 3. IIpoyHOCTH KOMIIO3HIJMOHHBIX MaTepHA/IOB. D/IeMEHTbI CTPYKTYPHOW MeXaHUKH 76 28 4 24 48 25
BOJIOKHUCTBIX KOMITO3UTOB. HpO'—IHOCTb TIpYU PaCTsDKEHWUU U CKaTUuU.
Pazaen 4. KOHCTPYKIMH PaKeTHO-KOCMHYECKOH TeXHUKH W3 KOMIO3HIIHOHHBIX
5 10 MarepHuaJ/ioB. OCO6€HHOCTI/I, AOCTOMHCTBA U HEJOCTATKHU KOMITO3UTOB, UCIIO/Ib3YEMBIX B 9 2 2 0 7 25
HeCyLMX KOHCTPYKLMAX pakeTHO-KocMuveckoi TexHUKH (PKT). ITpumepbl mpuMeHeHUst
KOMIIO3UIIMOHHBIX MaTepuanoB B PKT.
Bcero 3a 10 cemecTp 144 51 17 34 93 100
Bcero no agucnun/inHe 144 51 17 34 93 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne Homep 1 HanMeHOBaHue
Tema MNPAKTHYECKOI'0 3aHATUA ayA.
n/n pa3jesia JMCIIUIIUHBI
YacoB
Pazgen 1. O61mue cBesieHNs 0 .
V3yuyeHue BOJIOKOH, UX CBOMCTB U (popm. M3yyeHue
1 KOMITO3ULIMOHHBIX MaTepHrad/iadX; o 6
MaTpul U UX CBOUCTB.
BOJIOKHA Y MaTpHIbI.
Pazgen 2. TexHonorun .
I/IBYI-IQHI/IQ TEXHOJIOTHH TPOU3BOACTBA KOMITO3ULIMOHHBIX
2 IMPOU3BOACTBA KOMITO3UIJMOHHBIX 4
MaTepHrasioB.
MaTepHrasioB.
3 Onpe,aeneHHe MeXaHU4eCKHX CBOMCTB KOMITIO3HULIMOHHOI'O 4
MaTepHaJia 1o CBOMCTBAM BOJIOKOH U MaTpulbI.
I/IBY‘—IEHI/IE 5JIeMeHTOB CTPYKTypHOﬁ MeXdHHUKH
4 BOJIOKHHCTBIX KOMITIO3HUTOB. I/I3yqu1/1e BOIIpOCOB 4
npouHoctd KM nipu pacTsbkeHUr U CKaTuM.
5 Pazpen 3. TIpouHocTh NccnenoBanue HarpspkeHHO-1e(DOPMUPOBAHHOTO 6
KOMITO3ULIMOHHBIX MaTe€pHaJ/IOB. COCTOSIHUSI KOMITIO3UTHOM CeT4aToii 000/I0UKH.
6 I/ICC]'Ie,E[OBaHI/Ie Hapr{)KEHHO—/I[ECbOpMHpOBaHHOI‘O 5
COCTOSIHUS TPEXC/IONHOM KOMITO3UTHOM MaHesu.
I/ICCIIE,E[OBEIHI/IE HaHpH}KEHHO-,IIECbOpMI/IpOBaHHOFO
7 COCTOSIHUA 0a/IJIOHA BBLICOKOTO AaBJ/IEHHA U3 5
KOMITIO3UMIIMOHHOI'0 MaTepHraJia.
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepikaHue yue0HOro Oo0Bem,
HOMEp U HAUMEHOBaHUE pa3jejia JUCIUII/INHbI
n/n 3aJaHus 4JacoB
1 BrinonHeHue MpaKTUueCKoro 10
3aJiaHus.
2 Pazgen 1. O6iiue cBeieHUs] 0 KOMIIO3UI[MOHHBIX ITogroroBka K cpaue 4
MaTepHra/iaX; BOJIOKHA U MaTPHULIBIL. MMPAKTUUEeCKOIr'o 3a4aHus.
3 HByquI/IE JINTEPATyPHI 110 8
TeMe pa3zjeJia.
4 |Pasges 2. TexHOIOrMY NPOU3BOACTBA KOMITO3ULIMOHHBIX BeironHenne npakTUyeCcKoro 6
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MaTepHrasoB. 3a/laHusl.
5 ITogroroBka K cpade 4
MPaKTUY€eCKOro 3a/iaHusl.
6 W3yueHue nmuTepaTyphl 110 6
TeMe pasgena.
7 W3yueHue nuTepaTyphl 10 10
TeMe pasgerna.
8 |Pazgen 3. [IpouHOCTb KOMITO3ULIMOHHBIX MaTepyaJsioB. BHHOH}U{EHHE MpaKTHIHECKHX 20
3a/laHUM.
9 ITogroToBka K caue 5 18
MpaKTHUUeCKUX 3a/laHu.
10 Pa3pen 4. KOoHCTpYyKUMY paKeTHO-KOCMUYECKOW TeXHUKU U3 |V3yueHue UTeparypsl 1o v
KOMIIO3ULIMOHHBIX MaTepuasoB. TeMe pazzerna.
Bcero 3a 10 cemecTp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12(3/4/5| 6 |7/8/9]| 10 11 12/13|14|15| 16 17
10 ap AP | Ortu. no I13 ap OC, Oru. nio I13, aud. 3au.
YcnoeHble 0603HaUEHUS:
e JIP — apiarHOCTHUeCKasi paboTa;
e Oru. no 13 — oTyeT No NpakTUUECKOMY 3a/|aHHIO;
e OC — yCTHBI! 0OPOC CTY/|€HTOB;
o nud. 3au. — AU depeHMPOBAHHBIN 3ayeT.
Tekymuidl KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
ciefyroumx popmax:

[TMarHoCcTuyeckas pabora;

OTYET I10 TIPaKTU4Y€CKOMY 3aJdHHIO;

YCTHBIN OTIPOC CTYJEHTOB.

HpOME)KYTO‘IHaH dTTecTalud rMMpoBOAUTCA B CbOpMaXZ

I depeHIIMPOBaHHbIN 3aueT.
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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. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YCTUHORA;

3. https://urait.ru/ — O6pa3oBarenbHasi riatdpopma «HOpaiiT». [I71s By30B U CCY30B..

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
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmaliioHHbIe CTIpaBOYHbBIE 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/- KoncynsranTIlntoc- vHGOpMaLMoHHbBIN TOpTa MpaBoBoi MHGOpMaLiu.

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-
KoCMUUecKux Komnaekcos. JuciuriimHa peanm3syeTcs Ha (akysmsrete A PakeTHo-KocMuueckas TexHuka BI'TY
"BOEHMEX" um. [].®. YcruroBa kadeapoit A3 KOCMUWUYECKUE ATITTIAPATHI U IBUTATEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-5 CriocobeH pa3spabarbiBaTh, OCBAMBaTh U BHEJPSTb HOBblE TEXHOJOIMUECKHE IPOLeCChl, MaTepHaibl 1
TOKPBITHSL TIPU TIPOM3BO/ACTBE KOCMUYECKHX arrapaTroB U CUCTEM, B TOM UMC/Ie C IPUMeHeHUeM aiJUTUBHBIX
TeXHOJIOTUM.

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
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsaTHs (34 4.), camocTosiTesbHas paboTa
crygenra (93 a).
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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
TNPaKTHYeCKOro B. A. EBcradnes. . KOHCTpyMpOBaHMe KOCMHUUYECKMX aNapaToB: 10
3a/iaHusl. CII6.BI'TY "BOEHMEX" um. [T. @. YctuHoBa, 2018 (4)
ITogroroBka K ciaue C. JI. BaxkeHOB. . MexaHMKa U TEXHOJIOTUSI KOMITO3ULIMOHHBIX
TpaKTUYeCKoro Matepuanos: JonronpyaHeiii: UuaTtemnekt, 2014 (2, 3) 4
3a/laHuUs. A. FO. AnpapromikuH, B. K. MiBaHOB. KOMNO3UI[MOHHBIE MaTepyasibl B
U3syuenue MPOM3BO/ICTBE JieTaTe/bHbIX arnmnaparos: CITI0.BI'TY "BOEHMEX" um.
JINTepaTyphl 10 'H oD, YCTI/IHOBa, 2010 (2, 3, 4) 8
TeMe paszena.
Wroro no pasgeny 1 22
Paspgen 2. Texnonornu npousBojCTBa KOMIO3UIJMOHHBIX MaTepHaJIoB.
Brinonnenve
MPaKTU4eCKOro 6
3a/aHus. A. FO. AnpapromikuH, B. K. MiBaHOB. KOMNO3UI[MOHHBIE MaTepyasibl B
IToaroroBKa K c/jaue| MPOM3BO/CTRE jieTaTe/bHbIX arnaparoB: CIT0.BI'TY "BOEHMEX" um.
TPAKTUYeCKOTO . ®. Ycrunosa, 2010 (5-8) 4
3aJlaHus. C. JI. BaxkeHOB. . MexaHWKa U TEXHOJIOTUSI KOMITO3ULIMOHHBIX
W3syueHne Marepuasos: Jonronpyassii: UHTennekt, 2014 (4)
JIATEepaTypsl 110 6
TeMe paszerna.
Wroro no pasgeny 2 16
Paspen 3. IlpouHoCTE KOMIIO3ULIMOHHBIX MaTepHUasioB.
N3yuenne
JINTEpaTypsl 10 10
TeMe pasze’a.
BrinonHeHue
C. JI. BaxkeHoB. . MexaHMKa U TeXHOIOTUSI KOMITO3UITHOHHBIX
NpaKTU4eCKUX ; o 20
o Marepuasios: [lonronpyassni: HTennekrt, 2014 (6, 7)
3a/laHuUM.
ITogroroBka K cpaue
MpaKTUYeCKUX 18
3a/laHUH.
Wroro no pasgeny 3 48
Pa3pen 4. KoHCTpYKIjHM PaKeTHO-KOCMHYECKOH TeXHUKHU U3 KOMIIO3HI[MOHHBIX MaTepHaJioB.
N3yueHnue B. A. EBcradneB. . KoHCTpyrpoBaHHe KOCMHUYECKHX allllapaToB: 7
JTATEPATYPHI T10 CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2018 (3, 4)
TeMe paszeJa. A. 1O. AuppromkuH, B. K. IBaHOB. KOMIIO3UI[MOHHBIE MaTepyaibl B
MIPOM3BO/ICTBe JieTaTe/bHbIX anmaparos: CI16.BI'TY "BOEHMEX" um.
. ®. YctuHoga, 2010 (1)
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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-X0poIo» — 75-84 6annos;
— «3auTeHO-y/IOB/IeTBOPUTENLHO» — 60-74 6anos.;
- "He 3auTeHO" - MeHee 60 Gasna.
Bomnpoce! k auddepeHiipoBaHHOMY 3aueTy pasMmeltieHbl B Y MK auciyrnivHeL.

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Ortuet no
Pazpen 1. O01ue cBeieHus o MPaKTUYeCKOMY
5 10 | KOMIO3MIMOHHBIX MaTepHasax; 35 | 13 7 6 22 25 3aJlaHUIO,
BOJIOKHA ¥ MaTPHIbI. YcTHbil or1poc
CTY/IeHTOB
Ortuet no
Paspen 2. Texnonoruu IIpaKTU4eCKOMY
5 10 |mpou3BOACTBAa KOMIO3ULIMOHHBIX 24 8 4 4 16 25 3a/IaHUIO,
MaTepHasioB. YCTHBIM 0oTpoc
CTY[eHTOB
Pazpgen 3. IlpounocTts Oryer o
5 | 10 [T BA¢TS- 1D 76 | 28 | 4 | 24 | 48 25  |mpakTuueckomy
KOMITO3ULIHOHHBIX MaTepHaJIoB.
3a/JaHUI0
Pa3pen 4. KoHCTpyKIjMiu paKkeTHO- VeTHBI OIDOC
5 10 |KocMHUYeCKOW TeXHHUKH U3 9 2 2 0 7 25 P
CTY/IeHTOB
KOMITO3ULIMOHHBIX MaTepHa/ioB.
Bcero 3a 10 cemecTp 144 | 51 | 17 34 93 100
Bcero no gucuniuHe 144 | 51 | 17 34 93 100
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OneHouHble MaTepuaJbl o guciunaudie KOHCTPYKIINN 13 KOMITO3UITMOHHBIX

MATEPUAJIOB

ITK-5 - Cnocoben pa3pa6ambleamb, oceaueambp u GHCap}UHb HO6ble mMexHo/102u4ecKue npoyeccsol,
mamepuasibl U NOKpolmusi npu npou3306cmee KoCMuU4YeCcKUux annapamaoe u cucmem, 6 mom uucse ¢
npumeHeHuem aooumueHbIx mexHos02uti

Ne 1

Ne 4

Ne 5

Ne 6

[TpounTaiiTe TEKCT U 3alMILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

UeM 3ariosiHeHa cep/LieBIHAa OOPHBIX BOJIOKOH, TI0/Iy4aeMbIX METOZ0OM XMMHUEeCKOTro 0CaxeHust bopa
13 Ta30BO Ha BO/Ib()PaMOBYIO HUTH?

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET
Uro Takoe nperper?

IIpouuTaiiTe TEKCT 1 YCTAHOBUTE COOTBETCTBHE

1. Kakoi1 HejoCTaTOK OTHOCUTCS K CTEK/ISTHHBIM BOJIOKHaM?

2. Kakoii He[JoCTaTOK OTHOCHUTCSI K OOPHBIM BOJIOKHAM?

3. Kakoii HejoCTaTOK OTHOCUTCS K apaMU/THBIM BOJIOKHAM?
A. BbICOKast CTOUMOCTb.

b. Hu3kas npoYyHOCTh MIPU CXKaTHHU BOJIb BOJIOKOH.

B. Huskuii Moziynb yIpyrocTy.
IIpouunTaiiTe TEKCT M YCTaHOBUTE COOTBETCTBUE
1. Kakue JOCTOMHCTBA OTHOCSATCS K OOPHBIM BOJIOKHaM?

2. Kakye OCTOMHCTBA OTHOCATCS K apaMUJHbIM BOJIOKHam?
3. Kakue J0CTOMHCTBA OTHOCSATCS K CTEK/ISTHHBIM BOJIOKHAM?
A. Hu3kasi CTOMMOCTb.

b. Xopouo gemndupyror yzap.

B. Bricokue TpoOuHOCTb ¥ MOZY/Ib YIIPYTOCTHU.
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeIbHOCTD

YcraHoBUTe TIOC/IeJ0BaTe/IbLHOCTD OTepaLiyii PU U3TOTOBIEHWH KOMITIO3UTHON KOHCTPYKLIMK METO/|0M
"MOKpPOM" HaMOTKH.

1. HamoTKa HUTeM Ha OTpaBKy.

2. [IpoxoxkaeHue HUATeN uepe3 MPUKUMHBIE Ba/IUKU.

3. OTBepskieHre KOMITO3UTHOTO WU3[e/Hsl.

4. TIpoxoxxieHre HUTel uepe3 BaHHY C >KUKUM CBSI3YIOLLKM.

5. [IpoxokaeHre HUTel yepe3 rpeOeHKy.
ITpouunTaiiTe TEKCT U YCTAaHOBUTE [10C/I€[,0BaTeIbHOCTh

YcraHoBHUTE 11oc/j1ea0BdTe/JIbHOCTb onepaunﬁ MpU U3roTOBJIEHWKX OAHOHAIIPABJIEHHOT'O IIperpera B BUje
JIGHTBI.

1. ITpoxoxxieHre MHOTOC/IOMHOM JIEHThI Uepe3 HarpeThle BajKu.

2. I[NomertieHne HUTel Ha GYMaXkKHYO JIEHTY C TOHKHUM CJ1I0€M CMOJIBL.
3. TIpoxokeHue HUTel yepe3 rpebeHKy.

4. HanoxxeHue BTOpoi OyMayKHOU JIEHThI C TOHKUM CJI0EM CMOJTBL.

5. CBopaumBaHue JIeHThI TIpeTipera B PY/IOH.
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6. YnaneHue ofiHOTO c/iosi Oymarw.

7. IloMelrieHVe py/iOHa TIperipera B XOJIOAU/IbHUK.

Ne 7 TIpouuTaiiTe TeKCT, BbIOEpHTE MPaBHU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

KakoBo Ha3HaueHHe apMUPYIOIIUX 37IeMEHTOB B KOMIIO3ULIMOHHOM Marepuase?
1. 3ammrTa MaTpULIbl OT MeXaHUUeCKUX TTOBPeXKeHUA.

2. Ob6ecrieueHre BHICOKMX MEXaHUUECKUX CBOMCTB MaTepHara.

3. ObecrieueHrie MOHOJIMTHOCTH MaTepualia.

4. TloBblIllIeHHe BIAaroCTOMKOCTU MaTepyarna.

Ne 8 TIpouwmTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIVE BBIOOD
oTBeTa

HuTH 13 Kakux BOJIOKOH 00/1a/jar0T Jyullieli CrioCOOHOCThIO K TEKCTUILHOM repepaboTke?
1. BopHBIX.

2. CTeK/IsTHHBIX.

3. YIiepogHbIX.

4. ApaMUJHBIX.

Ne 9 TIpouwTaiiTe TEKCT, BEIOEPUTE MTPABUIBHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Kakoe yTBepx/ieHre OTHOCSTCS K TePMOIUIaCTUYHBIM TTOJTMMEPHBIM CMOJIaM?

1. IIpu oTBep>KI€HUYU CMOJIbI TIPOUCXOAUT XUMUYeCKasl peakiusl.

2. KauecTBeHHasi POITMTKY BOJIOKOH 3aTpyZAHEeHa.

3. Ilpu oTBepK/I€HUU CMOJTbI 00pa3yeTcst HepaCTBOPUMBIH, HETl/IaBKUI TPOJYKT.

4. CMmona umeeT BBICOKYH XPYTIKOCTb.

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPryMeHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

YkakuTe /1Ba BUJja TKaHel ¢ HauOO/IbIleH Ipanupyroleil criocoOHOCThIO.
1. Atnac.

2. Poroxka.

3. IlonoTHO.

4. CaTuH.

Ne 11 HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie B]:I60p
OTBETOB

YkakuTe CriocoObl yMeHbIIIEHNs] TOPUCTOCTH KOMITO3UTHOTO W3/Ie/Hsl TP ""MOKPOW" HaMOTKe.
1. YMeHblIeHME BI3KOCTH CBSI3YHOILIErO.

2. YBesiMueHue CUJIbI HaTSDKeHUs! BOJIOKOH.

3. I1oBbllIeHre BA3KOCTH CBA3YIOLLIErO.

4. YMeHblIeHNE CKOPOCTH HAMOTKU.

5. IloBbllIeHME CKOPOCTU HAMOTKH.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3alMIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 nepeyrc/IeHHbIX Tp66OBaHHﬁ OTHOCATCA K annpeTy?
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1. AmimipeT /10/DKeH 3allUIIaTh BOJIOKHA OT COJTHEUHOTO U3/TyUeHusl.

2. Co3gaBaTh Ha TTIOBEPXHOCTU apMUPYIOIIUX BOJOKOH CJIOM, COBMECTHUMBIN C TIOJTMMEPHBIM
CBSI3yHOLL[UM.

3. IlepesaBaTh Harpy3Ky OT MaTPHUI[bl K BOJIOKHaM TPH MeXaHUUeCKOM BO3/€HCTBHM Ha KOMITIO3UTHOE
u3esnue.

4. YBenmuuuBaTh YCTOﬁqHBOCTb BOJIOKOH TIpH MPOJOJ/JIbHOM CXKATHUU.
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