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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: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
Kansirun JleB iBaHOBUY, K.T.H., JOLIEHT, Ipodeccop

[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
KOCMMWYECKOE MATEPUAJIOBEJTEHUE

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-4.1 — CrniocobeH KOOpJUHUPOBAaTh pa3pabOTKy KOCMHYECKHX arlliapaToB U CHUCTEM, NPOEKTHPOBATh,
KOHCTPYUPOBATh U CONPOBOX/ATh HA BCEX 3Tallax XKM3HEeHHOIO [UK/a KOCMUYeCKHe araparbl, KoOCMUUYeCKUe
CUCTeMbI M UX COCTaBHble YaCTH

@dopmMHpoBaHHIO KOMIIETEHLUI CITyKUT JJOCTIDKEeHHe CIIeAyIOIIUX Pe3y/IibTaToB 00pa3oBaHMsI:
IIK-4.1

3HAHUA:

Ha ypOBHE MpeACTaB/eHUi: YCJIOBUSI KOCMHUUECKOTO MOJIETAa: BaKyyM, HEBeCOMOCTb, paJHal{lOHHast
OI1aCHOCTb, METEOPHAsl OMaCHOCThb, BHEIIIHME TeIJIOBble MOTOKH; CBOWCTBA KOHCTPYKLMOHHBIX MaTepuaioB U
TIOKPBITUH;

Ha ypOBHe BOCITPOM3Be/IeHHs: MO/e/IMPOBaHUe B/IUSTHUS YC/IOBHUM KOCMUYECKOT0 T0/éTa Ha U3MeHeHHe
CBOMCTB KOHCTPYKLIMOHHBIX MaTepHUasoB U MOKPLITHI KOCMHUYeCKUX arapaTos;

Ha YpOBHe I[IOHHMMAaHUS: B/USHWE YCIOBUM KOCMHUECKOro I1071éTa Ha U3MEeHeHUe CBOMCTB
KOHCTPYKLMOHHBIX MaTeprajoB U MOKPBITUHA KOCMHUYECKHX alllapaToB U, KaK CefCcTBHe, (YHKLIMOHUPOBaHHE
CUCTeM KOCMUYeCKOro arrapara.;

YMeHus:

TeopeTUYecKue: aHaau3 BAWSHUS YCAOBUM KOCMHUYeCKOro T10/iéTa Ha H3MeHeHWe CBOMCTB
KOHCTPYKLMOHHBIX MaTepraoB U MOKPbITUM KOCMUUECKHX arlaparoB U, KaK cjaelCcTBUe, (yHKLIMOHUPOBaHUE
CUCTeM KOCMHUECKOTO arrapara;

MpaKTUYeCKHe: BbIOOP MaTepyasioB U TIOKPBITUH 371eMEHTOB KOHCTPYKIMH KOCMHUECKHMX arlapaToB
TIPUMEHUTETbHO K KOHKPETHBIM YC/IOBUSIM TiosieTa (06/1aCcTb KOCMHUUECKOTO TIPOCTPAHCTBA, 37IeMeHThl OPOUTEI
UT A.).;

HABbIKU:

OL|eHKa TPaBU/JIbHOCTH BbIOOpA MaTepHasoB U TOKPBITUH KOCMUYECKUX anrapaTtoB I10 PasIuuHbIM

KPUTEPUSIM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunminia KOCMUWUYECKOE MATEPUAJIOBEJEHUE sBnsieTcs JUCLUIVIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.04.01 PakemHble KOMI/IEKCbl U KOCMOHA8MUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
IMPOEKTUPOBAHUE KOCMHMNYECKUX AIIIIAPATOB, HAJAEXHOCTb MEXAHMNYECKUX
CHUCTEM KA.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-2 — CriocobeH CTaBUTh U peIIaTh 3a/jauk 110 MPOEKTUPOBAaHUIO, KOHCTPYWPOBAHUIO,
TIPOM3BO/ICTBY, UCTIBITAHUIO Y IKCIITyaTalliid 00BEKTOB MPOQe CCUOHA/ILHOM IeATeTbHOCTU TIPU
WCTIO/Ib30BaHUM COBpPeMeHHbIX MH(POPMAaL[MOHHBIX TEXHOIOTHI

¢ OIIK-5 — CrniocobeH UCIOBb30BaTh COBPEMEHHbIE MTOJIX0/IbI U METO/[bI PeIIeHHs TIPodeCCHOHATBHBIX
3a/1a4 B 00/1aCTH aBUAIIMOHHON U PAaKEeTHO-KOCMHUECKOW TEXHUKH, BKJTIOUasi yIpaB/ieHre MPOeKTaMu
CO3/IaHUST HOBBIX 00pA31|0B TEXHUKHU U YTUIU3ALUH YCTapeBIIUX

¢ TIK-4.1 — CniocobeH KOOpJUHUPOBATh Pa3padOTKy KOCMUYEeCKUX arllapaToB U CUCTEM, TIPOEKTUPOBATh,
KOHCTPYUPOBATh 1 COTIPOBOXK/IATh Ha BCEX JTarax >KU3HEeHHOTo IIUK/Ia KOCMUYeCcKye anraparhl,
KOCMUYeCKHe CUCTeMBI U UX COCTaBHbIE YacTH

o TIK-4.2 — CniocobeH opraHu30BbIBaTh pabOThI ¥ PYKOBOAUTH Pab0TaMH 110 00eCIIeueHHI0 HaJeXKHOCTH
uzaenuit PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. YcioBusi KOCMUYECKOro 10/16Ta ¥ MX BO3/iefiCTBMe Ha MaTepHabl U MOKPLITUS
KOCMHYecKoro anmapara. 1.1. YcioBust kocMudeckoro noséra. 1.2. . Bnusiuue Bakyyma. 1.3.
PapuarionHas onacHocTs. 1.4. MeTeopHast onacHOCTb. 1.5. BiusiHue HeBecomocT. 1.6. Businue
6 11  |BHeLIHMX TeIIOBBIX MOTOKOB. 1.7. BiusiHMe (hakTOPOB TeXHOTeHHOTO XapakTepa. 1.8. OLeHka 48 18 18 30 40
CTOMKOCTH MaTepHasioB 1 MOKPHITHIT K Bo3zeiicTBiio OKII. MeTozipl, B HA3eMHBIX yCIOBUSAX
umuTHpYyoLre Bo3aelicTBre PKII Ha MaTepuassl U NOKphITHs. OOOpyAOBaHMe /715 IPOBEeHUsT
WCTIBITAHUH MarepuasnoB U HDKprTHﬁ K BOBﬂEﬁCTEI/llO (lJaKTDpOB KOCMHYECKOI'o IMpOCTPaHCTBA.
Paspen 2. MarepHabl, HCIO/Ib3yeMble B KOHCTPYKI[HAX KOCMHYeCKHX anmnaparos. 2.1. Cranu u
cruiaBsl. 2.2. lIBeTHBIe MeTa/uIbl ¥ CIiIaBbl. 2.3. KOMIIO3UIMOHHbIe MeTaIiuecKre MaTeprarbl.
6 11  |2.4.CoToBble KOHCTPYKLIMH, BbIOOp MaTepuarna Jjis HUX U MX U3rotosienue. 2.5. [Tpuron. 2.6. 51 18 18 33 30
TTonumepHble MaTepHasel. 2.7. KoMIo3uLMOHHBIe MaTepuasbl. 2.8. Dnactomepsl. 2.9 . TekcTu/ibHbIe
marepuassl. 2.10. AzresuBHble MaTepuasbl. 2.11. CMa3ounble MaTepuansbl. 2.12. JKugkoctu.
Paspen 3. IIoKpbITHS KOCMHUYeCKHX anmnaparoB. 3.1. 3aluTHble NOKPbITUS. 3.2.
6 1 TepMoperynupyoLye MOKPBITHS ¥ X 3HaUeHHe /7151 paboTocrnoco6HOCTH KOCMUYECKHUX arlnapaToB. 45 15 15 30 30
Crioco6bI U3rOTOBJIEHHSI TEPMOPETYTUPYIOLUX MOKPHITHI U 060PYZ0BaHHe /Il UX U3TOTOBJIEHHUS U
vcnbiTaHui. 3.3. 3aluTHbIE TKaHW. 3.4 BHellHNe Terio3alUTHbIe NOKPBITHS.
Bcero 3a 11 cemecTp 144 51 51 93 100
Bcero no gucnuniuHe 144 51 51 93 100
3.2. AyAuTOPHBII NPAKTUKYM
OoneMm,
Ne Homep 1 HaMeHOBaHHe
Tema MNPAKTHYE€CKOr'o 3dHATUA dayA.
n/n pa3aejia JUCITUII/IMHbI
JacoB
1 Bnusinue BdKyyMa Ha KOHCTPYKIJMOHHBI€ MaTepHaJ/ibl U 3
TTOKPBITHUSA
Bnusinue 31€KTpOMarHUTHOIO, KOPIYCKY/ISIPHOTO
Pazgen 1. YcnoBus P » KOPIYCKYIAD ’
2 .. I'a/IaKTHYeCKOI'0 KOCMHMUYeCKOro, CoO/iIHeHHOro KOCMmM4YeCkKoro 6
KOCMHUYECKOI'O I1oJ1eTa U uX o
o H3/TyU€HHWH Ha KOHCTPYKIUOHHbIE MaTepHaJibl U MOKPbLITUA.
BO3eHCTBHUE HAd MaTepHaJ/ibl U B =
TIOKPBITHST KOCMUYECKOTO JINSTHHEe BO3JeHCTBUA MET€OPDHBIX YaCTUL] Ha
3 anmapara KOHCTPYKLIMOHHBIE MaT€PUAJ/IbI U TIOKPBITUA. Bnusinue 6
HEBECOMOCTH Ha TEXHOJIOTHYECKHE MPOLeCChI MO/TyUeHUs
MaTepura/ioB CO Crieqra/IbHbIMU CBOMCTBaMM.
4 BnusiHue ¢hakTOpoB TEXHOTEHHOTO XapaKTepa. 3
Pasgen 2. Marepuarnsl, .
CpaBHHTe]’[bHLII/I dHaJ/IM3 KOHCTPYKIJUOHHBIX MaTe€pHaJ/ioB,
5  |ucrosib3yemble B KOHCTPYKLUAX o 18
TIpUMEeHsAEMBIX B KOCMHUUECKON TEXHUKE.
KOCMHUECKHX allllapdaTOoB.
6 Pasgen 3. TTokpeiTus BrvsiHue TepMOONTHYECKUX XapaKTePUCTUK MOKPLITHI Ha 15
KOCMHYeCKHX arlliapaToB. TETIJTOBOM PeXM KOCMHUYECKUX allllapaToB.
Bcero 3a 11 cemectp 51
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Ne Copepxanue yueoHoro |O0bem,
H0Mep U HAUMEHOBdHUE pa3je/id JUCLHUIT/TUHBI
n/n 3a/jaHus 4acoB
1 I/I3y‘-IEHI/Ie JINTePAaTyPHBIX 10
HMCTOYHUKOB T0 TeMe pedepar
7 Pazpen 1. YcnoBust KocMUYecKoro mojiéta u ux Bo3gelictBue |[IoAroToBka K KOHTPOIBHOM 10
Ha MdTepuaJibl U MOKPBITHSA KOCMHUUYECKOI'O arriapdrad. pa60Te
3 HO,Z[FOTOBK& K MMPpaKTHU4YeCKHUM 10
3dHATUAM
4 Pa3,qen 2. MaTepI/Ia]'IbI, HCII0/Ib3yeMble B KOHCTPYKIHAX HO,Z[FOTOBKEI K IIpaKTH4Ye CKUM 13
KOCMHYeCKHX allllapaToB. 3dHATUAM
6 28040




5 Hammicanue pecdepara 20
6 INoaroroBka K npakTHueCKUM 10
Paspen 3. ITokpbITUsS KOCMUYECKUX arlaparos. SAHATHAM
7 Odopmnenue pedepara u 20
IIOZIFOTOBKA IIpe3eHTaluu
Bcero 3a 11 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
1|23 4 6 7 8 (9/10|11| 12 |13 (14| 15 | 16 17
11 OC| |OP| Kourp.P. | Ped Op Ped | OC Ped | AP | mud. 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTHueckasi paboTa;
OC — yCTHBIi 0TIpOC CTY[|€HTOB;
KouTtp.P. — KoHTpoJibHast paboTa;

Ped — pedepar;

mud. 3au. — auddepeHPOBAHHBIMN 3a4erT.

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB NIPOBOAIUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyromx dpopMax:
JMarHoCTUYeckKas pabora;
YCTHBII OMPOC CTYZEHTOB;

KOHTpOJ/IbHAs pabora;
pedepar.

IIpome)xyTouHas arrecranusi IIPOBOJUTCS B hopMax:

I depeHIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. [I. Atamacos, C. Y. Koponés, JI. U. Kansrus. . CucteMbl 0becrieueHust TeTJIOBBIX PeXXKUMOB
kocMmuueckux anmaparos. CI16.BT'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2017, 53 3K3.

2. T. A. Bopobnésa. KoHcrpykijuonnsie cramu u criasel, CI16.BTTY "BOEHMEX" um. 1. @. YcTHUHOBA,
2008, 63 >ks.

3. I. TI. TapgeimoB, E. B. MeiikoB, A. B. [TuenuHieB. . KOMN0o3uI[MOHHbIE MaTepyasibl B paKETHO-
KOoCMHUUeCcKoM armnapartoctpoenun. CI16.: Criery. JTut, 1999, 39 3k3.

4. E. E. CknagHoBa, I. A. BopobnéBa. . CrienivanbHble ctanu U crviabl. CII6.BI'TY "BOEHMEX" um. [1.
®. Yctunona, 2018, 80 3k3.

5. JI. M. Kansrus. . Marepuasibl ¥ IOKpBITHS B KocMudeckoi Texauke. CI16.BI'TY "BOEHMEX" um. .
®. Yctunona, 1996, 131 3k3.

6. H. K. MarBeeB. . DJKpaHHO-BaKyyMHasi TEIIJIONU30/ISILUS U OTIpe/iesieHre eé xapakrepuctuk. CIT6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2012, 74 3K3.

7. H. Muic. . KOHCTpYKLIMOHHBIE TI7IaCTUKU. MUKPOCTPYKTYpa, XapaKTepUCTUKY, [IPYMEeHeHUsl.
Honronpypnslit: MHTennexT, 2011, 6 3K3.

8. C. IO. brikos, C. A. Cxuptnazze. . Ucnbitanusi MmatepuanoB. Ctapeiii Ockon: THT, 2020, a51. pec.

9. FO. A. brikos, C. [I. KapriyxuH. . MeTofibl CC/IeJOBaHUS MaTepUasIoB U MOKpeITUiA. M.: MI'TY um. H.
3. baymana, 2015, 371. pec.

10. FO. B. BasianuHa. . KoMro3uioHHble MaTepuasbl B pakeTHO-KOCMUYeCKou TexHuke. M.: 3a-so MI'TY

unM. H. B. Baymana, 2019, s51. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/ — ®yHziamenTansHas 6ubnuoreka BI'TY «BOEHMEX» um. [1.®. YcTuHOBa.
CoBpeMeHHbIe TIpodeccruoHabHbIe 0a3bl aHHbIX:

1. https://rusneb.ru — HatvonaseHast yekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

VHdopmalLoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHGOPMaI[MOHHBIN TIOPTaI TEXHUYECKOTO PeryupoBaHus: HopMmbl, paBuia, CTaHAAPThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTast ITPaBoBOi WHGMOpMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. Makets! u 31emeHThl KA «Ilna3ma-A», «3eHUT», «Criyckaemast Karcysia», « YHUBepcalbHasi

MaJjiorabapuTHasl CITyCcKaemasl Karicysia;
2. O0pa3ibl U3/Ie/IMH U3 KOMITO3ULIMOHHBIX MAaTepUaJIoB;

3. IIpoekTop;
4. ®parmentsl KA « [Tnasma» u «3craderar.

6.2. IIpouee:

1. pabouee mMecTo TperioiaBare;isi, OCHaIlleHHOEe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOCMUYECKOE MATEPUAJIOBEJEHUE

AnHoTanusa paboueii nporpaMMsl

Ouciuminia KOCMHMUUYECKOE MATEPUAJIOBEJJEHUE sBaseTcss JUCHUIVIMHON — 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHuio 24.04.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIUIMHA peanu3yercs Ha dakynsreTe A
PakeTHO-KOCMHueckor Texunku BI'TY "BOEHMEX" um. [.®. Ycrunora kadeznpoii A3 KOCMUYECKHUE
ATITTAPATBI 1 ABUT'ATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-4.1 CriocobeH KOOpAWHUPOBaThH pa3paboOTKy KOCMUYECKHMX armapaToB M CHUCTEM, TPOEKTHUPOBATh,
KOHCTPYUPOBAThb U COTMPOBOXK/JATh HAa BCEX 3Tarax >KM3HEeHHOro LIMK/a KOCMUYeCKUe armaparbl, KOCMUUeCKHUe
CHCTEMBI Y UX COCTaBHbIE YaCTH.

CopeprkaHue AUCLUTIMHBI OXBaThIBaeT KPYT BOTIPOCOB, CBSI3aHHBIX C yCJIOBUSIMKA KOCMHUYECKOTO TIOJIETa U UX
BO37IeiICTBMEM Ha MaTepWasbl ¥ TIOKPBITUS KOCMHUYECKOrO arimapara; B Hel pacCMaTpHBaKOTCs
KOHCTDYKL[MOHHbIe Marepuanbl ( MeTajabl M CI/IaBbl, KOMIIO3UTHI, IIJIaCTUKH, 57aCTOMeEpBI, CMas3sKH,
aZire3VBHbIe MaTepyaibl W JIp.) UX CBOMCTBA M 00JIaCTH TIPUMeHEeHUsI B KOCMHUECKOM arfapaToCTPOeHuH, a
TaK)Ke M3yuaroTcs 3all{UTHbIe, TeEPMOpEryaUpyolue U Terioorpaxaatoiie ( O9BTU ) mokpbITHs.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB;
e KOHTpO/BbHasi pabora;

e pedepar.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTpPeHbI npakTuueckue 3adstus (51 4.), camocrosTenbHas pabota ctyzaeHTa (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
KOCMUYECKOE MATEPUAJIOBEJEHUE

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.

HaumeHnoBaHue PexoMeHIveMast THTeDaTyDa TpyRoeMKOCTB,
paboTsI a patyp yac.
Pazpaesn 1. Yc/10BHsI KOCMHUECKOrO I10716Ta M X BO3/eiiCTBHe Ha MaTepHa/ibl M MOKPBITHA KOCMHYECKOr'0
anmnapara.
Nsyuenne
JINTepaTypHbIX .
ACTOUHNKOE 10 Teme | C- 1O BIKOB, C. A. Cxuptrazse. . cnbiranns Marepya/ios: CTapbiid 10
pedepar Ockorn: THT, 2020 (3)
ToaroTosxa K E. E. CknagHoBa, I. A. BopobnéBa. . CrielidaibHble CTald U CIJIaBbI:
KOHTPOTbHOH paBore CII6.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2018 (1, 2) 10
I". A. Bopo6béBa. KoHCTpyKI[MOHHBIE cTau U cruiaBbl: CII6.BI'TY
Hoproroska K "BOEHMEX" um. [l. ®. Ycturosa, 2008 (1, 2)
MpaKkTUueCKUM 10
3aHATUAM
Wroro no pasgeny 1 30
Pa3pen 2. MarepuaJibl, MCII0/1b3yeMble B KOHCTPYKIIMAX KOCMHUYeCKHX anmaparoB.
JI. M. KansiruH. . Marepuarssl U NOKPBITUSI B KOCMUUECKOUN TeXHUKE:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 1996 (2)
ToaroTosKa K H. Munsc. . KoHCTpyKIIMOHHbIE I'IJIaCTI/IKI/I.UMI/IKPOCTPYKTypa,
XapaKTepuCTHUKH, puMeHeHus1: [JonronpyaHsiid: UHTenekt, 2011 (1-
MpaKkTh4eCKUM 3) 13
SAFATHAM H. K. MartBeeB. . DKpaHHO-BaKyyMHasi TETIJIOU30JISLIUS U
onpegenexue eé xapakrepuctuk: CI16.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2012 (2)
FO. B. bazanuHa. . KoMIiosuiiroHHble MaTepuasbl B PAKeTHO-
Harcanwue pedepara | KocMuueckoi TexHuke: M.: 3g-so MI'TY um. H. O. baymana, 2019 20
3)
Wroro o pasgeny 2 33
Paspen 3. IToKpbITHA KOCMHUYECKHX allllapaToB.
HO. A. Brikos, C. /. KapniyxuH. . MeTo/ibl MCC/ie[JoBaHHsI MaTepraaioB
Hozroroska K Y MOKphITHI: M.: MI'TY uM. H. 3. Baymana, 2015 (4)
IPaKTH4eCKUM B. [I. Atamacos, C. U. Koponés, JI. U. Kansarus. . Cucremsl 10
3dHATHAM obecrieueHUs TETJIOBBIX PEKUMOB KOCMUYeCKHUX amlapaTos:
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHosa, 2017 (5)
I'. T1. T'appbiMoB, E. B. Mewkos, A. B. [TuenvHies. .
Odopmnenue Komrio3uiirioHHble MaTepurasibl B paKeTHO-KOCMUUe CKOM
pedepara u anmnaparoctpoenuu: CII6.: Criery. Jlut, 1999 (3) 20
TOAr0TOBKa H. K. MarBeeB. . DKpaHHO-BaKyyMHasl TeIJIOU30JIALUS U
HpeseHTalnun omnpesiesienue eé xapakrepuctuk: CI16.BT'TY "BOEHMEX" uwm. []. ®.
YctuHoBa, 2012 (3)
Wroro no pasgeny 3 30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
KOCMUYECKOE MATEPHUAJIOBEJEHUE

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  YCTHBIH OMPOC CTYAEHTOB;

* pedepar;

e KOHTpOJIbHast paborTa;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

YCTHBII 0IPOC CTY/I€HTOB

ITpu npoBesieHNY OIpoca CTyAeHTaM 33/1at0TCsl BOIIPOCHI 10 COOTBETCTBYOLUM pasziesaM Kypca.
ITpumeps! Boripocos npusesieHsl B YMK guciurmsel. I1paBUIbHOCTS U IIOJIHOTA OTBETOB Ha BOIIPOCHI
OLIeHUBAIOTCA T10 CIeYIOLIUM KpUTEepPHUSIM:
MIPaBUJIbHBIHN, YeTKO ChopMyTUpOBaHHLIN OTBET- 5 6ansos;
MPaBUJIbHBIN, HEUeTKO CQOPMY/IMPOBAaHHBIN 0TBET- 4 Oara;
MPaBWIbHBIN, HO HETIO/HBIN OTBeT -3 Oa/ia;
HeIpaBWIBHBIN OTBeT - 2 Gana.

Pedepar

O6mnem pedeparta - He MeHee 15 cTp. O0si3aTeNbHO UCIIOB30BaHKE He MeHee 3 0TeueCTBEHHBIX U He
MeHee 2 HTHOCTPAHHBIX UCTOYHHKOB, OMyO/IMKOBAaHHBIX B TIOC/TeAHUE 5 jieT. BO3MOXXHO UCIO/Th30BaHKe
3JIeKTPOHHBIX 6a3 TaHHBIX.
Pedepar orjeHHBaeTCs 10 C/IeJYIOIAM KPUTEPHUSIM:
* COOTBETCTBUE CO/IeP>KaHusI 3asiB/IEHHON TeMe, OTCYTCTBHE B TEKCTe OTCTYIUIeHHH OT TeMbl 3 Oasia;
* COOTBETCTBHE 1Ie/ISIM U 3a/ja4aM JUCLUIUIUHBL 1 6a;
* IOCTAaHOBKA MPO0/IeMbl, KODPEKTHOE M3/I0’KEHNE CMBICIAa OCHOBHBIX HayUHBIX UM, UX TeOpeTHYeCKoe
o0ocHOBaHue U 00bsicHeHuel Oasnr;
* JIOTUYHOCTH U TIOC/Ie/IOBaTeIbHOCTh B U3/I0KEHUH MaTtepuana 1 6ar;
* crioco6HOCTH K paboTe ¢ MTepaTypHBIMU UCTOUHHUKAMU, VIHTepHeT-pecypcamu, CIIpaBOYHOM U
SHIUKJIOTIeINUEe CKOM JInTepaTypo 3 Oasa;
* 00beM MCCIIeJOBAHHOM JTUTEPATYPhI U IPYTMX UCTOYHUKOB MH(MOpMaLuu 3 Gasa;
* BJlaJieHHe WHOCTPAaHHBIMU SI3bIKaMH, UCIIO/Ib30BaHWe MHOCTPAHHBIX UCTOYHUKOB 2 Garna;
* crioco6HOCTh K aHa/M3y U 00001TieHHI0 NHGOPMAIIMOHHOTO MaTepuara, CTerieHb IMOTHOTHI 0030pa COCTOSTHHUS
Borpoca 3 6anna;
* yMEeHHe U3B/IeKaTh UH(MOPMAIHIO, COOTBETCTBYIOIIYIO TIOCTAB/IEHHOM 116/, U Tiepepacrpe/esisaTh
vHdpopMmanuio 3 bana.
st 3aumtel pedepara Heobxoarmo Habpats 10 6asios.
[TpumepHbIe TeMbl pedepaToB TIpUBe/leHbI B cocTaBe Y MK AMCLIUIITUHEL.

KonTponbHas pa6ora
KonTponbHast pabora rpoBoAWTCs B IMCbMeHHOW GopMme. BapuaHT BK/todaeT B cebst TpU Borpoca,
TpUMephl KOTOPBIX MpuBeeHsbl B Y MK IUCLUTIINHBI.
Kputepuu ouieHuBaHUsA:
MpaBU/IbHBIE OTBETHI HA BCE BOMPOCHI - OT/IUUHO;
[IBa TIPaBWIbHBIX OTBETA - XOPOLLIO;
OJIUH NIPaBUWILHBIM OTBET - YA0BJETBOPUTE/IBHO.

JuddepennpoBaHHbIii 3a4eT
OrieHka 3a AuddepeHIMPOBaHHbBIN 3aUET MOXKET TPOCTAB/IATHCS TI0 pe3y/ibTaTaM pe3y/bTaTaM TeKylei
yCI1eBaeMOCTH WM Pe3y/bTaTaM C/laud 3aueTa.
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Kpurepuu orjeHvBaHus:

1. ITo pe3ynbTaraM Tekyllleld ycrieBaeMOCTH:

* 20 6a/10B MO 3ammuTe pedepaTa U OlleHKa «OTIAYHO» 38 KP-«0TmMuHO»;

* 15 6ansnoB mo 3aiure pedepara U OLjeHKA «X0poIIo» 3a KP-«xopoiiio»;

* 10 6anoB mo 3aiuTe pedepara U OL[eHKA «yA0B/IETBOPUTENBHO» 3a KP-«ynoB/IeTBOpUTETbHOY.

2. ITo pe3ynbraram caauu AuddepeHIMPOBaHHOTO 3a4eTa:

HomyckoMm Kk cpaue auddepeHIIMPOBAHHOTO 3aUeTa SIB/ISIeTCS BHITTOTHEHKE BCeX KOHTPOJIBHBIX MEPOTIPUSITHM,
MpeAlyCMOTPEHHBIX paboueit mporpaMmol JUCIMIUTHHBL. OrleHKa 3a AuddepeHIPOBAHHbBIN 3aU4eT
BBLICTaBJISIETCS TI0 pe3yJ/ibTaTaM OTBETOB Ha 2 BOrpoca K JuddepeHL[MPOBaHHOMY 3aueTy.

Kputepuu olieHUBaHUS:

«3auTeHO-0TJINYHO» - TTOJTHBIM OTBET Ha 06a BOTIpoCa ¥ BO3MOJKHBIE JIOTIOTHUTE/TbHbIE BOTIPOCHI;
«3aUTeHO-XOPOIII0» - He3HAUMTe/TbHbIe 3aMeUYaHus Ha OTBETHI TI0 000MM BOTIPOCAM M HETIO/IHbIE OTBETHI Ha
JIOTIOJTHUTE/IbHBIE BOIIPOCHI;

«3auTeHO-Y/IOB/IETBOPUTE/TLHO» - HETIO/THbIe OTBEThI Ha 06a BOMPOCa, OTCYTCTBUE OTBETOB HA OT/E/TbHbIE
JIOTIO/THUTE/TbHBIE BOIIPOCHI;

«He 3auTeHO» - HelpaBU/IbHbIE OTBeThl Ha 00a BOTMpoca.

Bonpoces! K AuddepeHLIIDOBaHHOMY 3aueTy npuBefeHbl B Y MK AUCLUANIINHEL
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YcTHBIN
Paspen 1. Yc1oBUA KOCMUUYECKOro MoJIéTa or OHEIfT%B
6 11 |m ux Bo3jelCTBHe HA MaTepHaJIbI U 48 18 18 30 40 P}éﬁ)e ar ’
MOKPBITHUA KOCMHUECKOro amnmapara. par,
KoutposnbHast
pabora
KonTponpHas
pabora,
6 1 Paspgesn 2. MarepuaJibl, HCIIO/Ib3yeMble B 51 18 18 33 30 Ped)epauT,
KOHCTPYKIIMSAX KOCMHUYeCKHUX anmnaparos. YcTHBIN
OIpoC
CTY/IEHTOB
Pedepar,
6 1 Paspen 3. ITokpbITHSI KOCMHYeCKHX 45 15 15 30 30 YcrHbii
anmnaparosB. OIpoC
CTY/IeHTOB
Bcero 3a 11 cemectp 144 | 51 51 93 100
Bcero no auciuminge 144 | 51 51 93 100
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Onenounblie MaTrepuasl no gucuuminie KOCMNUYECKOE MATEPUAJIOBEJEHUE

ITK-4.1 - Cnoco6eH koopouHupogamb pazpabomky KOCMU4eCKUX annapamos u cucmem, NpoeKmupoeans,
KOHCMpyupoeams u conpoeoxcoams Ha 6cex 3Manax HCu3HeHHO20 YUK/1a KoCMUYecKue annapambl,
KOCMUYeCcKue cucmembl U UX COCMAeHble yacmu

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

Kocmuueckuii anmapar Ha TeoCTaljioHapHON 0pOrTe HAaXOMUTCS IO/ BO3JIeHCTBUEM CIeYIOIINX
BHELLHUX TeI/IOBLIX [TOTOKOB:

1.110TOKa MpsSIMOTr0 COJTHEUHOTO U3/TyUeHUs;
2. TIOTOKA OTPaKeHHOTr0 OT 3eMJIX COJTHEUHOTO U3JTyUYeHHUs;
3. IOTOKa COOCTBEHHOTO M3/TyueHus 3eMJTH.

4. peKOMOWHALIMOHHOTO TEIJIOBOTO MOTOKA.

HquHTaﬁTe TeKCT, BbIﬁepI/ITe HpaBHHLHLIﬁ OTBET U 3allUIINTEe apryMeEHThI, 06OCHOBLIBaI-OU_[I/Ie BLI60p
OTBeTa

JlaTyHb-3TO CcruiaB
1. Meau C IUHKOM.
2.mMeau ¢ bepuiivem.
3. Meii CO CBUHI[OM.

4, Me[gu C KpeEMHHEM.

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

@DaKTopbl TEXHOTEHHOTO XapaKTepa, OKa3bIBarollie Bo3zelicTBre Ha KA:
1. KocMUYecKasi paidaLus;

2. cobcTBeHHast aTMocdepa HerepMeTHUHBIX OTCEKOB;

3. T/1a3Ma CTalMOHapHBIX TJIa3MeHHbBIX IBUraTe iel;

4. cobcTBeHHasi BHelIHsis aTMmocdepa.

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIHIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

OCHOBHBIE JIETUPYIOLIHE 31eMEHTHI OeTa-TUTAHOBBIX CIT/IABOB:
1.monu6aeH.

2. XpoM;

3. aJIIOMUHU;

4. xKemne3o.
ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET

[MTouemy oz, BO3ZeHCTBUEM /1IeKTPOMarHUTHOTO U KOPITYCKY/ISIPHOTO M3/TyueHHi U3MeHSFOTCS
XapaKTePUCTHKX ONTUYeCKUX MPUOOPOB U CBETJIBIX TIOKPBITUI?

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
B kauecTBe OCHOBHBIX T'a/ibBaHUYeCKUX TIOKPBITUM AJ1s fieTasel KOHCTPYKLuK KA npuMeHsroTcst

Marepuan
ITokpeiTHE
JeTanu
1. A. ITaccuBupoBaHue
A nrOMMHHEBBIN

15



CIl/IaB

2. MarxaueBbIi

b. AHomvpoBaHue
CIUIaB

3. Ymepogucras
cTanb
4.

Beicokonpounas [I. [JunkoBaHue
CTab

B. Xumuueckoe OKCUAVMPOBaHUE

. KagmrpoBaHue

Ne 7 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

ITouemy >xuziKre CMa3Ky HEPUTOAHBI UM OTPaHUYEHHO ITPUTOAHBI [/ UCTIOIb30BaHUs B
MeXaHWYeCKUX ycTporcTBax KA?

Ne 8 TIlpouuTaiiTe TEKCT M yCTaHOBHUTE COOTBETCTBUE

Tepmoperynupytoiye nokpbiTis KA nogpasmessaroTcss Ha YeThIpe Kjlacca B 3aBUCMMOCTH OT
TePMOONTUYECKUX XapaKTePUCTUK

Knacc TMOKPBITHUA TepMOOHTI/IHECKI/IE XdpPdKTE€PUCTHUKU

1. ConHeuHbIH

AAS-1;e-1
OTpa’kaTesib

2. Co/IHeYHbIHI

B..AS-1;e -0
TIOIVIOTUTE/Ib

3. UcTUHHBIN

B.AS - 0;e - 0
oTpaXkaresb

IAS - 0;e -1

Ne 9 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE TOC/IeJOBaTeTHHOCTD
CKOpOCTb UCTapeHysi MaTepyasa B BaKyyMe B MOPsiIKe MOBBILLIEHUs TIPU OJMHAKOBOM Temreparype:

1. TTomiMepHbBIN MaTepHra.
2. Metan.

3. CMa30uHbIli MaTepHail.
Ne 10 IpounTaiiTe TEKCT ¥ YCTAaHOBUTE TIOC/Ie/[OBAaTeTHHOCTD
CTOMMOCTb KOMIO3ULIMOHHBIX MaTepuasoB B MOPsiJKe pOCTa:

1.¥YrnennacTuxk.
2. CTekJIOIIaCTHK.

3. OpraHomnacTyk.

4. bopamoMyH

Ne 11 TTpouuTaiiTe TeKCT, BbIOepUTeE MPAaBUIBHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Ha xocmuueckom dririapare, rae pacriojlokKeHbl ABUTraTe/Iv, HeJO0ITyCTUMO IIPUMEeHeHHe:
1. OBTU-B
2. 9BTU-]]
3. 9BTU-E

4. OBTU-U

Ne 12 TTpounTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI U 3alMIINTE apTyMEHThI, 000CHOBBIBAIOIL{ME BEIOOD
OTBETOB

K TePMOI/IAaCTUYHBIM MaTepHa/iaM OTHOCATCH:
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1. ¢ropornacr;
2. IOJIUCTUPOT;
3. BUHUI/IACT;

.4 CTeK/10TeKCTOJIUT.

17 28040



		2025-07-04T15:19:11+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "БАЛТИЙСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ "ВОЕНМЕХ" ИМ. Д.Ф. УСТИНОВА"




