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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

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

[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
MATEPHUAJIBI N ITOKPBITAA KOCMHNYECKHX AIIITAPATOB

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:

TTICK-2/23.5 — criocoGHOCTh OCYIeCTBIATh TEXHOJIOTHUYECKOEe COTPOBOXKIEHUE TIPOU3BO/ICTBA KOCMUUECKUX
anrapaToB U CUCTeM

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-2/23.5

3HAHUA:

Ha YpOBHe TMpeJCTaB/JeHUN: YCAOBHUS KOCMHUYECKOrO TOJIETa: BaKyyM, HEBeCOMOCTb, paJHallMOHHast
0I1aCHOCTb, METEOpPHasl OMaCHOCThb, BHEIIIHME TeIJIOBble MOTOKH; CBOWCTBA KOHCTPYKLIMOHHBIX MaTepuaoB U
TIOKPBITUI;

Ha YpPOBHe BOCIIPOM3Be/IeHUsI: MO/e/IMpOBaHue BJIUSHUS YCIOBUM KOCMUYECKOro 10/1ETa Ha 3MeHeHHe
CBOMCTB KOHCTPYKLIMOHHbIX MaTepHuasoB U MOKPLITHI KOCMUYeCKUX arapaTos;

Ha YDOBHe I[IOHMMAaHUS: B/USHAE YCIOBUA KOCMHUYECKOTO I107iéTa Ha W3MEeHeHHe CBOMCTB
KOHCTPYKLIMOHHBIX MaTepyaioB M MOKPBITUHA KOCMUYeCKHX alaparoB U, KakK CeCcTBUe, (YHKLIMOHUPOBaHUE
CUCTeM KOCMUYeCKOro arrapara.;

YMeHus:

TeopeTHUeCKHe: aHa/lu3 BJMSHUS YC/IOBUH KOCMHUYECKOro I10/1éTa Ha H3MeHeHHe CBOICTB
KOHCTPYKLMOHHBIX MaTepraoB U MOKPbITUM KOCMUYECKHX araparoB U, KaK C/aelCcTBUe, (PyHKLIMOHUPOBaHUE
crcTeM KOCMHUECKOTO arapara;

MpaKkTHUeCKue: BHIOOp MaTepHasoB W TMOKPBITUH 3/1EMEHTOB KOHCTPYKLM KOCMHUYECKHX amraparoB
MIPYMEHUTeTbHO K KOHKPeTHBIM YC/IOBUSM TosieTa (00/1acTb KOCMUYeCKOTO MTPOCTPAHCTBA, 371eMeHThbl OPOUTHI
UT A.).;

HABbIKU:

OL|eHKa TPaBU/JIbHOCTH BBIOOpA MaTeprasioB U TIOKPBITUH KOCMUYECKUX amlapaTtoB I10 Pa3lIuYHBIM
KpUTEpUSM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunmiaa MATEPHAJIBI 11 ITIOKPBITUSI KOCMMWYECKHX AIITTAPATOB siBrisieTcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJEHUE, YCTPOVWICTBO UM ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX
ATIITAPATOB, CHMCTEMbBI OBECIIEYEHUSA TEIUVIOBOI'O PEXUMA, TEXHOJ/IOI'UA
KOHCTPYKIIMOHHBIX MATEPHAJIOB.

I[TpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs A0 Havyana U3yyeHHs AUCLUTUIHBL:

¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBeHHOHAYUHbIe U 00I[eMHXeHepHbIe 3HAaHWs, METO/IbI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHusl, TeOPeTUYEeCKOrO U SKCIIePUMEeHTa/IbHOrO UCC/Ie0BaHMUS B
rpodheCCUOHATLHOM JiesITeTbHOCTH

¢ TICK-2/23.1 — CriocobeH oCyIeCcTB/SIThL TEXHHUECKOe COTTPOBOXK/IEHHE CO3/JaHUs Pa3TOHHBIX OJIOKOB
PaKeT KOCMUYeCKOT0 Ha3HaueHUs, MeKopOuTalbHbIX OYKCUPOB

e TICK-2/23.3 — CniocobeH OCyIIeCTB/ISATh TEXHUUECKOE COMPOBMK/EHNE 0TPAabOTKU CUCTEM
obecrieueHUst TEMJIOBOTO pexkuMa uzfennii 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 KOCMHYECKOro 1o/1éTa M MX Bo3/iefiCTBHe Ha MaTepHabl U MOKPLITUS
KOCMHMYecKoro anmnapara. 1.1. /lujaktiueckas eiMHu1LA 1. YC/I0BUSl KOCMUUECKOTO M0/1éTa.
1.2. Iupakrtuveckas efuHula 2. BausHue Bakyyma. 1.3./lufakTryeckas efuHuLa 3.
4 8 PapunarionHas onacHocTs. 1.4, [lufakTuueckas equHuia 4. MeTeopHast 0acHOCTb. 1.5. 56 16 6 10 40 50
Jvpakriyeckas efunnLa 5. BiusHue Hepecomoct. 1.6. [luaktiyeckas efguHuLa 6.
BrusiHye BHEIHMX TEIVIOBbIX MOTOKOB. 1.7. [luflakTiyeckas efAMHuLa 7. BiusiHue dakTopos
TeXHOreHHOTO XapakTepa.
Paspen 2. MarepHanbl, HCIO/Ib3yeMble B KOHCTPYKI[UAX KOCMHYeCKHX annaparos. 2.1.
Jupnaktudeckas eguauna 8. Cranu u cruiasel. 2.2. [lufaktudeckast equnuiia 9. LietHsle
MeTaslIbl U criiaBbl. 2.3. [lupaktuyeckas efgunnia 10. KoMnosuijoHHble MeTaliMyeckye
Marepuasbl. 2.4, lupaktuueckas eqrHua 11. Ipunou. 2.5. [lugakTrdeckas efuHuLa 12.
4 8 ITonumepHble MaTepuasl. 2.6. [lufakTuueckas eguHuial3. KoMnosuiyoHHbIe MaTepyaibl. 54 14 4 10 40 25
2.7. IupakTrdeckas efununa 14. Smactomepsl. 2.8 . [lufakTuueckas efuHuLa 15.
TekcTrIbHBIE MaTepHasl. 2.9. [lugakTrdeckas efuHuna 16. HeopraHudeckrie Marepyasibl.
2.10. Inpaktuyeckas efuHua 17. AjresuBHble MaTepHassl. 2.11. [lujakTiuecKas ejMHHALLA
18. CmasouHble MaTepuanbl. 2.12. [lunakrudeckas egrauna 19. XXugkocru.
Paspen 3. IToKpeITHSI KOCMHYeCKHX annaparoB. 3.1. [lufaktuueckas egunuia 20.
4 8 3amuTHble TOKpbITUS. 3.2. [JuaakTudeckas efuHuLa 21. Tepmoperynupytolijye NOKPbITHS. 34 9 3 6 25 25
3.3. JupaxkTudeckas efuHuLA 22 . 3alUTHbIe TKaHu. 3.4. [lujakTuueckas eauHuULa 23.
Brelunue TervIo3alUTHbIe ITOKPBITHSA.
Bcero 3a 8 cemecTp 144 39 13 26 105 100
Bcero no gucuuninHe 144 39 13 26 105 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HaMeHOBaHHe
Tema MNPAKTHYE€CKOIr'0 3dHATUA dayA.
n/n pPa3aejia JUCITUII/IHHbI
qacoB
Bnusinue BOBAEﬁCTBHH MEeTeOPHbBIX YaCTHUL] Ha
1 KOHCTPYKLIMOHHBIE MaTe€PUAJ/IbI Y TIOKPBITUA. Bnusinue )
HEBECOMOCTH Ha TE€XHOJIOTMYeCKHE MPOLeCChI MO/TyUeHns
PEIB,Z[EJ'I 1. YCHOBI/IH" MaTepHra/IoB CO Crielqha/IbHBIMA CBOMCTBaMM.
KOCMHYeCKOro 11os1eTa u ux
2 o Bnusinue Cl)aKTOpOB TEXHOI€HHOI'O XapdKTepa. 2
BO3eHCTBHUE Hd MaTepHa/ibl U B
3 TIOKPBITHS KOCMUYECKOTO JINSTHHE BaKYyMd Hd KOHCTPYKLIMOHHbIE MaTepUasibl U 2
arirapara. TTOKPBITHS
. BnusiHue 3J/IEKTPOMAIrHUTHOI'O, KOPITYCKYJ/IIDHOI'O,
4 rajakTH4yeCcKoro KOCMHAYeCKOro, COJIHeYHOI0 KOCMHUUYEeCKOIro 4
I/I3JIyquI/If/’I Ha KOHCTPYKIJMOHHBIE€ MaTepHaJ/ibl U ITOKPBLITHUA.
Pa3zpen 2. Marepuarbl, .
CpaBHI/ITEJ'[IJHbII/I dHaJ/IM3 KOHCTPYKIJUOHHBIX MaTe€pHaJ/ioB,
5  |ucrosib3yemble B KOHCTPYKLUAX o 10
TMpUMeEHsAEMBIX B KOCMHUUYECKON TEXHUKE.
KOCMHYeCKHX arlliapaToB.
6 Pazpen 3. TTokpbiTHs BiusiHye TepMOOTITHUECKHX XapaKTePHUCTHK TTOKPLITHM Ha 6
KOCMHYeCKHUX allliapaToB. TETIJIOBOU PEeXHM KOCMHUYECKUX allllapaToB.
Bcero 3a 8 cemectp 26
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Ne Copepxanue yueoHoro |O0wem,
HOMEp U HAMMEHOBAHHeE pa3jie/id JUCHUII/IMHBI
n/n 3a/laHUA 4acoB
1 Pasgen 1. YcnoBust KOCMUUECKOTO MOIETa U UX BO3ZielcTBUe |VI3yueHHe MUTepaTypHBIX 15
Ha MdTepHuaJibl U IMMOKPBITHSA KOCMHWUYECKOI'O arriapdra. HMCTOYHUKOB I10 TeMe pe(bepaTa
5 [ToaroToBKa K KOHTPOJIBHOM 5
pabore
3 W3yueHne JIeKIIJMOHHOTO 5
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Marepuasna

4 [NoaroroBka K MpakTU4YeCKUM 15
3aHATUSAM

5 Harucanue pedepara 20

6 |Pa3gen 2. Marepuarsbl, UCII0/Ib3yeMble B KOHCTPYKIUSX VI3yuerue JIeKIHOHHOTO 10
Marepuana

KOCMHMUECKHX araparos.

7 IToaroToBKa K MpakTU4de CKUM 10
3aHATUSAM

8 W3yueHue jIeKIIMOHHOTO 5
MaTepuasna

9  |Paspen 3. TTOKpBITHSI KOCMHWYECKUX arrlaparoB. ToaroToBka K MpaKTHHeckim 10
3aHATUSAM

10 Odopmienue pedepara u 10
TOATOTOBKA Tpe3eHTaluu

Bcero 3a 8 cemectp 105
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJIMHBI
CEMECTP HEJEJ/IN1 CEMECTPA
1(2|3 4 |5| 6 7 8 (9|10 11| 12 13
8 (0]® AP Konrtp.P. Ped AP Ped OC, gud. 3au.
YcnoBHble 0003HaueHUSI:

e [IP — auarHoCTHUECKasi paboTa;

e OC — yCTHBIH OTIPOC CTY/I€HTOB;

o KoHTp.P. — KOHTpO/IbHAs paboTa;

o Ped — pedepar;

e aud. 3au. — auddepeHIMPOBAHHbII 3aueT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble HHTePBAaJIbI B
cnenyrommx ¢popmax:
JMarHoCTUYecKasi pabora;
YCTHBIW OMPOC CTYZEHTOB;
KOHTpOJ/bHAas pabora;

pedepar.

IIpomexyTouHas arTecTanus IIPOBOAUTCS B hopMax:
I depeHIIMPOBaHHbBIN 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. [I. ®. YcruHoBa, 2017, 371. pec.

2. B. [I. Aramacog, C. 1. Koponég, JI. Y. Kansrud. . CucteMbl 00eCrieueHus TEM/IOBLIX PeXXUMOB
kocMmuueckux anmraparos. CI16.BT'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2017, 53 3K3.

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. . KoHcTpykuyoHHbIe ctamu v cruiaBbl. CII6.BT'TY "BOEHMEX" um.
L. ®. Ycrunosa, 2017, 50 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" nm. []. ®@. YctrHoBa, 2012, 74 3K3.

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

8. 0. A. Brikog, C. [I. KapnyxyuH. MeTobl Mcc/iefoBaHUs MaTepuasioB U NOKpbITH. M.: MI'TY um. H. 3.
Bbaymana, 2015, 351. pec.

9. FO. A. brikos, C. [I. KapriyxuH. MeToibl CC/ieIoBaHUSI MaTepHaioB U MOKPeITHM. M.: M3a-Bo MI'TY
uM. H. 3. Baymana, 2015, 551. pec.

10. FO. B. bapanuHa. . KoMno3ULIMOHHBIE MaTepya/bl B paKeTHO-KOCMUUeCKOU TexHUuke. M.: 3a-so MI'TY
uM. H. 3. Baymana, 2019, 5. pec.
11. FO. B. BapjanuHa, B. /1. backakos, A. JI. 'anuHoBcKui. . KOMIO3ULIMOHHEIE MaTepyabl B paKeTHO-

KocMudeckoli TexHuke. M.: 3a-so MI'TY um. H. 3. Baymana, 2019, 30 3k3.

5.2. JononHuTe/bHas MTeparypa 1o JUCLUILIIHE:

1. JI. B. Kosnos, M. 1. Hycunos, A. Y. AkumuH. . MogenvpoBaHue TeIIOBbIX PeXUMOB KOCMUYECKOro
amnrapara 4 oOKpyxkatouieil ero cpefipl. M.: MaiuHocTpoeHnue, 1971, 2 5k3.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCsl.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUSI TUCIIUTUINHBI, 3/IEKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb.
CorpeMeHHbIe poeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HarjuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast a/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texa3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryiupoBanusi: HopMel, mpaBu/ia, CTaHAAPThI
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMalioHHBI# TOpTaa IpaBoBOM MH(MOPMALUH.
5.5. ITporpamMmHOe obecrieueHue:

He Tpe0yeTcs.

5.6. UH(dopmMalLMoHHbIe TEXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. dparmMeHThI arperatoB CUCTeM TepMoperyiipoBaHus KA;
3. I[NonmHopa3mepHbI BecoBoit MakeT KA «I'moHacc-K»;

4. ®dparmenTs! KA « [Tnasma» u «3cradeTar.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIbI U IIOKPBITHISI KOCMUYECKUX AIIITAPATOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuinna MATEPUAJIBI WU TIOKPBITUA KOCMMYECKUX AIIITAPATOB sasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A3
KOCMUWYECKUE ATITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2/23.5 criocoGHOCTh OCYIIECTB/ISATh TEXHOJOTMUYECKOe COTIPOBOXK/EHHE TPOW3BO/ICTBA KOCMHUYECKUX
anmnapaTroB U CUCTEM.

CopepykaHye QUCLMIIIMHBI OXBaThblBaeT KPYI' BOIIPOCOB, CBSI3aHHBIX C YCIOBUSMU KOCMHUUYECKOIO I0/IETa U UX
BO3J€MCTBMEM Ha MaTepuajbl U TIOKPbITHSI KOCMHYECKOrO anrapara; B Hel pacCMaTpUBarOTCs
KOHCTPYKL[MOHHbIe Marepuanbl ( MeTa/lbl W CIUIaBbl, KOMIIO3WThI, ILJIACTHKH, 5/aCTOMEPBI, CMasKH,
a/ire3VBHbIE MaTepyaibl U JIp.) UX CBOMCTBA U 00JIaCTH TIPUMEHEHUs B KOCMMUECKOM arfapaToCTPOEeHUH, a
TaK)Ke M3yuaroTcCs 3allliTHbIe, TepMOpery/upyolye 1 Terioorpaxaatomive ( SBTU ) nokpeiTus.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB,;
e KOHTpOJbHas pabora;

e pedepart.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL

TpeyCMOTPeHbI JIeK[MoHHbIe 3aHaATus (13 u.), mpakTtudeckue 3aHsATHS (26 u.), camocTositenbHast paborta
cryzenrta (105 ua).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJIbI 1 IIOKPBITHISI KOCMUYECKUX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIUIUIMHBI cOCcTaBgeT 144 4., u3 HUX 39 4. ayUTOPHBIX 3aHATUH, 1 105 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue PexoMeHIveMast THTenarva TpyRoeMKOCTB,
padoTsI Ay patyp yac.
Pazpesn 1. Yc/10BHsI KOCMHUYECKOrO I10716Ta M HX BO3/eiiCTBHe Ha MaTepHa/ibl M MOKPBITHA KOCMHYECKOI'0
anmnapara.
N3yuenne
JINTEPaTypHbBIX JI. B. Kosznos, M. [I. Hycunos, A. 1. AkuinuH. . MogenvposaHue 15
HCTOUHHMKOB II0 TeMe TETJIOBBIX Pe)KUMOB KOCMHYECKOT'0 afrapaTa U OKpy’KaroLel ero
pedepara cpeabl: M.: MamHoctpoenue, 1971 (I'maBeil, 2)
ITogroroBka K JI. . KansiruH. . Matepuasbl ¥ MOKPLITHS B KOCMUYeCKOM TeXHUKe: 5
KOHTPOJIbHOM paboTe CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1996 (Pa3men 1)
W3yuenue B. [l. Aramacos, C. 1. Koponés, JI. N1. Kansarus. . Cuctemsbl
JIeKLJMOHHOTO obecrieueHHs TETVIOBBIX PEKUMOB KOCMUYeCKUX allapaTos: 5
Martepuasna CII6.BT'TY "BOEHMEX" um. [I. ®. YcruHosa, 2017 (Pa3gen 4)
ToaroToBka K 1O. A. Brikog, C. [I. KapnyxusH. MeTtoabl ucciefioBaHUs MaTepyasioB U
MPaKTHYeCKUM nokpeiTuii: M.: MI'TY um. H. 3. Baymana, 2015 (I'aBa 1) 15
3aHATUAM
Wroro no pasgeny 1 40
Pa3pen 2. MarepuaJibl, MCII0/1b3yeMble B KOHCTPYKIIMAX KOCMHUYeCKHX annaparoB.
1O. B. bagjanuHa, B. /1. backakos, A. JI. ['aTuHOBCKUIA. .
Hamucanue pedepara | KOMIIO31IMOHHBIE MaTepUasibl B PaKeTHO-KOCMUUECKO# TeXHUKe: M.: 20
N3p-8o MI'TY um. H. 3. Baymana, 2019 (Pa3gen 4)
H. K. MargeeB. . DKpaHHO-BaKyyMHasl TeIUIOU30JISLIMS U OTIpefiesieHue
eé xapakrepucTtuk: CITI6.BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBa,
2012 (Pazgen 2)
W3yuenne H. Munnc. . KoHCTpYKUMOHHBIe I1aCTUKU. MUKDPOCTPYKTYpa,
JIEKLINOHHOT'O XapaKTepUCTUKH, IpuMeHeHUst: Jonronpyassni: ViHTennekt, 2011 10
Marepuasa (Paspen 1. 2)
I'. 1. T'appsiMoB, E. B. Mewkos, A. B. [TuenvHies. .
Komro3uiioHHbIe MaTepHasibl B pakeTHO-KOCMHUEe CKOM
anmaparoctpoenun: CII6.: Crer. JIut, 1999 (Pa3zen 3-5)
FO. B. bagannna. . KOMMo3UIMOHHBIE MaTeprabl B PAKETHO-
KOCMHUYeCKoM TexHUKe: M.: U3a-so MI'TY uM. H. 3. baymana, 2019
ITozroToBKa K (Paspen 2)
[PaKTHYECKIM E. E. Cknagnoga, I. A. Bopo6nsépa. . KOHCTpYKIMOHHBIE CTaIu U 10
3AHSTHSIM craBel: CIT6.BT'TY "BOEHMEX" um. [. ®. YcruHoBa, 2017 (T'naBsi
1,2)
JI. Y. KansiruH. . Marepuabl U MOKPBLITUSI B KOCMUUYECKOM TeXHUKeE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 1996 (Pa3gen 2)
Wtoro mo pa3neny 2 40
Paspen 3. IloKpeITHA KOCMHYECKHX alllapaTroB.
N3yuenue B. II. Atamacos, C. 1. Koponés, JI. 1. Kaymsarun. . Cucremsl
JIEKL[IOHHOTO obecrieueHus TETJIOBBIX PEKUMOB KOCMUYECKUX ariapaTos: 5
Marepuasa CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017 (Pazgen 4)
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ITogroroBka k JI. X1. KansiruH. . Marepuasnsl U NOKPBITUSI B KOCMUUECKON TEXHUKE: 10
MpaKTUYeCKUM CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 1996 (Pa3gen 3)
3aHATUSIM 1O. A. Brikos, C. [I. KapnyxusH. MeTtoabl ucciefoBaHUs MaTepyuasioB U

nokpeiTuit: M.: M3a-8o MI'TY um. H. 3. Baymana, 2015 (Pa3gesnsr 3,
Odopmnenue 4)
pedepara u B. [. Aramacos, C. U. Koponés, JI. U. Kansarux. . CucreMbl 10
TOATOTOBKA obecrieueHus TEMJIOBBIX PEXXUMOB KOCMUUECKHUX araparoB:
TpeseHTal N CIT6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2017 (Pa3zen 4)

Wroro 1o pazzeny 3 25
13 21101




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIBI 1 ITIOKPBITUSI KOCMUYECKUX AIIIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

*  YCTHBIH OMPOC CTYAEHTOB;

* pedepar;

e KOHTpOJ/IbHast paboTa;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

YCTHBII 0IPOC CTY/IEHTOB

ITpu npoBesieHNY OMpoca CTyAeHTaM 33/1at0TCsl BOIIPOCHI 10 COOTBETCTBYOLUM pasziesaM Kypca.
ITpumeps! Boripocos npusesieHsl B YMK guciurmsel. I1paBUIbHOCTS U IIOJIHOTA OTBETOB Ha BOIIPOCHI
OLIeHUBAIOTCA T10 CIeYIOLIUM KpUTEepPHUSIM:
MIPaBUJIbHBIN, YeTKO ChopMyTUpOBaHHLIN OTBET- 5 6ansos;
TPaBWIbHBIN, HEUETKO C(hOPMYJIUPOBAHHLIN OTBeT- 4 Garia;
MPaBWIbHBIN, HO HETIO/HBIN OTBeT -3 0a/ia;
HeIpaBWILHBIN OTBeT - 2 Gana.

Pedepar

O6mnem pedeparta - He MeHee 15 cTp. O0si3aTeIbHO UCIIOB30BaHKE He MeHee 3 0TeueCTBEHHBIX U He
MeHee 2 HTHOCTPAHHBIX UCTOYHMKOB, OMyO/IMKOBAaHHBIX B TIOC/IeAHIE 5 jieT. BO3MOXXHO HCIO/Tb30BaHKe
3JIeKTPOHHBIX 6a3 TaHHBIX.
Pedepar orjeHMBaeTCs 10 C/IeJYIOIUM KPUTEPHSIM:
* COOTBETCTBUE CO/IeP>KaHusI 3asIB/IEHHON TeMe, OTCYTCTBHE B TEKCTe OTCTYIUIeHHH OT TeMbl 3 Gasia;
* COOTBETCTBHE 1Ie/ISIM U 3a/ja4aM JUCLUIUIUHBL 1 6a;
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE M3/I0’KEHHE CMBIC/IAa OCHOBHBIX HAyUHBIX H/IeH, UX TeOpeTHYeCKoe
o0ocHOBaHue U 00bsicHeHuel Oanr;
* IOTUYHOCTH U TOC/Ie/I0BAaTeIbHOCTh B U3/I0KEHUH MaTtepyana 1 6ar;
* CrI0CcOBHOCTH K paboTe ¢ MTepaTypHBIMU UCTOUHHUKAMU, VIHTepHeT-pecypcamu, ClipaBOYHOM U
SHIUKJIOTIeINUEe CKOM JInTepaTypo 3 Oasa;
* 00beM MCC/IeJOBAHHOM JTUTEPATYPBI U IPYTUX UCTOYHUKOB MH(MOpMaLuu 3 Gaa;
* BJlaJieHHe WHOCTPAaHHBIMU SI3bIKaMH, UCIIO/Ib30BaHWe MHOCTPAHHBIX UCTOYHUKOB 2 Gasa;
* crioco6GHOCTH K aHa/M3y U 00001T[eHHI0 NHGOPMAIIMOHHOTO MaTepuara, CTerieHb IMOTHOTHI 0030pa COCTOSTHHUS
Borpoca 3 6anna;
* yMEeHHe U3B/IeKaTh UH(MOPMAIHIO, COOTBETCTBYIOIIYIO TIOCTAB/IEHHOM 116/, U Tiepepacrpe/esisaTh
vHpopMmanuio 3 bana.
st 3aumtel pedepara Heobxoarmo Habpats 10 6asios.
[TpumepHbIe TeMbl pedepaToB TIpUBe/leHbI B cocTaBe Y MK AMCLUTITUHBL.

KonTponbHas pabora
KonTponbHast pabora rnpoBoAWTCs B TMCbMeHHOW GopMe. BapuaHT BK/todaeT B cebst TpU BoIpoca,
TpUMephl KOTOPBIX MpuBeeHsbl B Y MK IUCLUTIINHBI.
Kputepuu ouieHBaHUsA:
MpaBU/IbHBIE OTBETHI HA BCE BOMPOCHI - OT/JIUUHO;
[IBa TIPaBWIbHBIX OTBETA - XOPOLLIO;
OJIUH MIPaBUWILHBIM OTBET - Y0BJIETBOPUTEJIBLHO.

JuddepennupoBaHHbIii 3a4eT
OO0yuaroITuiics UMeeT MPaBo Ha MOyyeHHe MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUN
YCIIEITHOTO TTPOXOXK/I€HUS TeKYIIer0 KOHTPOJIS yCIIeBaeMOCTH B (pOpMe AMarHOCTHUUeCKOM PaboThI B
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COOTBETCTBUM C rpadMKoM paszena 4.

OueHka 3a v depeHIMPOBaHHBIN 3aUéT POCTABISETCS TI0 Pe3y/IbTaTaM CAaul KOHTPOJIBHOU paboThI U
BBITIOJTHEHUIO pedepaToB:

Kpurepun onjeHUBaHUS:

* 20 6anoB 1o 3aiguTe pedepara U OLjeHKa «OTIMUHO» 38 KP-«0T/IHuHO»;

* 15 6a//10B Mo 3amuTe pedepaTa U OLIEHKa «XOpolio» 3a KP-«Xoporiio»;

* 10 6an0B Mo 3aiuTe pedepara U Ol[eHKA «yI0BIeTBOPUTENBHO» 3a KP-«yI0BIeTBOPUTENBHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pedepar,
Pa3pgen 1. YcioBHS KOCMUYECKOT0 YcTHBIN
4 g |MOJIETa M MX BO3/IEHCTBHE Ha 56 | 16 6 10 40 50 ompoc
Marepuasibl ¥ HOKPbITHSA CTY/IeHTOB,
KOCMHUEeCKOro afnrmapara. KonTtposnbHas
pabora
Pa3zgen 2. MarepuaJinbl, P;chil; ?ﬁT’
4 8 |mcmosb3yeMble B KOHCTPYKIUAX 54 | 14 4 10 40 25 OMDOC
KOCMHUeCKHX anmnaparoB. P
CTY[l€eHTOB
Pedepar,
4 8 Pazpen 3. ITokpbITHS KOCMHYeCKHX 34 9 3 6 75 75 YcrHbit
anmnaparoB. ompoc
CTY/IEHTOB
Bcero 3a 8 cemectp 144 | 39 13 26 105 100
Bcero no aucuminHe 144 | 39 | 13 26 105 100
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Kputepuu oneHuBaHus

IICK-2/23.5

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

ITouemy >xuzKMe CMa3Ky HEPUTOAHBI UM OTPAHUYEHHO MPUTOZAHBI [/ UCTIOb30BaHUs
B MeXaHM4eCKUx ycTpoucTeax KA?

Kakue doroxuMrdeckuie TporeCchl MPOTEKAIOT B MOJMMEPHBIX MaTepHrasiax Tof
BO3/|eliCTBMEM KOCMUUYEeCKOW pafuaLiiu’?

B pe3synbTare yero u3MeHstOTCSl MeXaHU4YeCcKHe CBOMCTBA MaTeprasioB MpY MpeJe/ibHO
HU3KHX JaBIeHUsIX KOCMOca?

[Touemy oz, BO3ZeHiCTBHEM 3/1IEKTPOMArHUTHOTO 1 KOPITYCKY/ISIPHOTO
W3/Ty4eHUN U3MEeHSIFOTCSl XapaKTepUCTHKY ONTHYeCKUX TIPUOOPOB U
CBET/IbIX MOKPBITUIA?

Kakue cy1mecTByIOT TiepCrieKTUBHBIe My TH TIOBBIILIEHUS PaIallMOHHON CTOMKOCTH
O/IMMEPOB?

Kakoti 13 KOMIO3WI[MOHHBIX MaTepHaJIOB He TI03BOJISIET CO3/[aBaTh KOHCTPYKLIU C
MaJibiM painycoM u3ruba BOJIOKOH?

[Touemy 6opoIIaCTUK MOXXHO HCII0JIB30BaTh /I/1s1 MECTHOTO YCH/IEHHS TUTAHOBBIX
KOHCTPYKLIMIA?

[ToueMy yr/enyIaCTHK IPUMEHSTIOT AJIs CO3aHUsI TeMITepaTypo-pa3MepHO-CTabMIbHBIX
KOHCTPYKLIMIA?

B ueM 3aksttouaeTcs CyThb criocoda myaTpy3un?

Hoquy JIAKOKPACOYHbIe U CU/IMKATHBIE MOKPLITUA HEe DEeKOMEeHYeTCs MCII0/Ib30BaTh Ha
FEOCTaL[PIOHapHOfI W BBICOKOSJIJIUIITUYE CKUX OPGI/ITHX?

Bonpocbl 3akpbimo2o muna:
CKOpOCTb HCTIapeHUsI MaTepPHaioB B BaKyyMe OTpeZiesisieTCst:

dhopmyiioit JleHTMIOpa;
3akoHOM Kuproda;

dhopmyiioit Jlenria.
@DaKTOpBI TEXHOTEHHOTO XapaKTepa, OKa3bIBatolye Bo3/elicTere Ha KA:

KOCMUYeCKas pajualius;
cobcTBeHHas1 aTMOC(hepa HETePMETUYHBIX OTCEKOB;
T1a3Ma CTal[MOHAPHEIX TUIa3MEeHHBIX JABUTATe IeH;

coOcTBeHHas BHeLTHsIsl aTMocdepa.

KocMmuueckuii anmnapar Ha reoCTal[doHapHON OpOuTe HaXOAUTCS IO/ BO3JIeHCTBUEM
C/IeAYyIOILIUX TeI/IOBbIX [TOTOKOB:

TOTOKa MpAMOro COJTHEUHOT'O U3/TyUEeHH;
IMMOTOKa OTPa’>Xe€HHOT'0 OT 3eM/I1 COTHEUHOTO H3/TyUeHUsd;
I0TOKa COOCTBEHHOI0 H3/1ly4yeHrsA KOCMUUYEeCKOro aririapara,

TIOTOKa COOCTBEHHOTO U3/TyueHUst 3eMJTH.

Moz Bo3zelicTBHEM KOPITYCKY/ISIPHOTO M3/IyUeHus! B MaTepraiax MOTyT
TIOSIBJISITHCSI CIeYIOLI[HE TTOBPeXKIeHUs:

3p03us;
HMOHM3ALIS:

CMelleHre aTOMOB.
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Ne 5 ,[[OCTOI/IHCTBaMI/I MdrHMeBbIX CI1/IaBOB SABJIAIOTCA:
BbICOKadA yJe/IbHad MPOYHOCTh;

HU3KUI MOAY/b yIIPYTOCTH;
CI0COOHOCTD MOIVIOIATh SHEPIHIO Yapa;

BBICOKas TerjioeMKOCTh.
Ne 6 OCHOBHBbIE JIETUPYIOLHUE 3/7IEMEHTBIL 0eTa-TUTAHOBLIX CIIJIABOB:

MOJIUO/IeH;
XPOM;
QTFOMWHUMN;

Kejeso.
Ne 7 JIaTyHb-3TO CIi/1aB

Me/H C ITUHKOM.
Meau ¢ GepuIHeM.

M€/l CO CBHHLIOM.
Ne 8 MepHble criyiaBbl OTJIAYAOTCA:

HU3KOH TeMIONPOBOJHOCTHIO;
BBICOKMM COIPOTHUBJIEHHEM HU3HOCY;

HU3KUM K03(hGHULIMEeHTOM TpeHHsl.
Ne 9 K TepmoriacTUuHBIM MaTepyaaM OTHOCATCS:

(ropomniacr;
TIOTCTUPOJT;
BUHUILIACT;,

CTEeK/IOTeKCTOJIUT.
Ne 10 PeccopHo-TIpy>KiHHBIe JIeTMPOBaHHbIe CTa/A AO/DKHBI 00/1a/1aTh:

HU3KHUM COINPOTHUB/IEHWEM MaJ/IbIM IlJ/IaCTUYe CKUM AerOpMaL]I/IHM.

BBICOKHMM COIMPOTHUBJ/IEHHEM MaJIbIM I/IaCTUYe CKUM ,I:[erOpMaI_II/IHM.
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