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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-4.06 — CnocobHoCTh pa3pabaThiBaTh, OCBauBaTh W BHEAPSITh HOBbIE TEXHOJIOTHUYECKHE TPOIeCCHI,
MaTepuasbl U TIOKPLITUS TPY TIPOM3BO/ICTBE KOCMUUECKUX arlllapaToB U CUCTEM

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-4.06

3HAHUA:

Ha ypOBHe Mpe/CTaB/eHUi: YCJIOBUSI KOCMUUYECKOTO MO/éTa: BaKyyM, HeBeCOMOCTb, paJual[iOHHast
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 YypOBHe T[IOHMMAaHUA: BAWSHWE YCJIOBUM KOCMHYECKOrOo T0JéTa Ha W3MeHeHue CBOWCTB
KOHCTPYKLIMOHHBIX MaTepyaioB M MOKPBITUHA KOCMUYeCKHX alaparoB U, KakK CeCcTBUe, (YHKLIMOHUPOBaHUE
CHCTeM KOCMHUECKOIO anmapara;;

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
HT. A5

HABbIKU:

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



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
MOJrOTOBKM 110 Harpas/aeHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CogepxaHue [UCLMIUIMHBIL SIBISI€TCA Jiorndeckum IpogospkeHueM gucimiuiiH: HAJEXHOCTD
MEXAHUYECKHUX CHCTEM KA, TEXHOJ/IOTUSI TIPOMU3BOJACTBA KOHCTPYKIIUM
KOCMMYECKUX AIITIAPATOB M3 ITOJIMMEPHBIX KOMIIO3UIIMOHHBIX MATEPUAJIOB,
IMTPOEKTUNPOBAHUVE KOCMMNYECKHUX AIITIAPATOB.

Copep>kaHue OUCLUIVIMHBI SIB/IsSIeTCS OCHOBOW AJisg ocBoeHus aucuuiuiviH: KOHCTPYUPOBAHUE

KOCMMNYECKUX AIIITAPATOB, KOHCTPYUPOBAHUE IPEIIV3NOHHBIX
SJIEKTPOMEXAHNYECKUX YCTPOJVICTB KOCMMNYECKUX AIIITAPATOB,
ITPOEKTNPOBAHUE n KOHCTPYUPOBAHUE KPYITHOI'ABAPUTHBIX

TPAHC®OPMUPYEMbBIX MEXAHMNYECKHUX CHCTEM, INPEJAUIVIOMHASA ITPAKTHUKA,
I'OCYJAPCTBEHHASA UTOI'OBAAA ATTECTALIUA.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Lueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ TICK-4.01 — CriocoOHOCTh KOOPJMHUPOBATh Pa3pabOTKy KOCMUYECKHX arlliapaToB U CHUCTEM,
TIPOeKTHPOBATh, KOHCTPYMPOBATh U COTIPOBOXKJATh Ha BCEX 3Tarax KU3HEHHOTO L{UK/Ia KOCMAYeCcKHue
arraparsl, KOCMHUUeCKHe CUCTeMbI U UX COCTaBHbIe YaCTH

¢ TICK-4.02 — CriocoOHOCTh OpraHM30BbIBaTh Pab0OThl U PYKOBOAUTEL paboTaMu 110 00eCreueHuo
HagexxHocTy u3genuii PKT

¢ TICK-4.06 — CriocobHOCTb pa3pabarhiBaTh, OCBAUBATh M BHE/[PATH HOBBIE TEXHOIOTHUECKHE TIPOLIeCChI,
MaTepHaJibl ¥ MMOKPLITUS NP MPOM3BOJCTBE KOCMUYECKHUX arlapaTtoB U CUCTEM



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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Pazaen 1. Yc/10BHsA KOCMHYECKOro MO/IETa U MX BO}}lel‘/‘lCTBHE Ha MaTepHa/ibl U NOKPbITUA
KOCMHYecKoro anmnapara. 1.1. YcioBust kocMudeckoro noséra. 1.2. . Bnusinue Bakyyma. 1.3.
PapunaronHas onacHocTs. 1.4. MeTeopHast onacHOCTb. 1.5. BisiHue HeBecomocTH. 1.6. Bmsinue
6 11  |BHeLIHMX TeNIOBBIX MOTOKOB. 1.7. BiusiHMe (hakTOpOB TeXHOreHHOTO XapakTepa. 1.8. OLeHka 48 18 18 30 30
CTOMKOCTHM MaTepuasoB W MOKpbITHiL K Bo3zelicTBrio PKII. MeTo/pl, B Ha3eMHbIX YC/IOBUSIX
uMuUTHpYyoLve Bo3aeilicTBre PKII Ha MaTepuassl U NOKphITHs. OBOpyAOBaHMe /715 IPOBEeHNsT
MCITBITAaHUH MarepuasioB U HOKprTI/Iﬁ K BOBA@IZCTBI/I}O ClJaKTDpOB KOCMHYECKOr'o IMpOCTPaHCTBA.
Paspen 2. MarepHasbl, HCII0/Ib3yeMble B KOHCTPYKI[HAX KOCMHYeCKHX anmnaparos. 2.1. Cranmu u
criaBsl. 2.2. I]BeTHBbIe MeTaIbl ¥ CriIaBbl. 2.3. KOMITO3UIMOHHbIe MeTaiiuecKre MaTepralbl.
6 11 |2.4.CoToBBle KOHCTPYKLUH, BBIOOD MaTepyaa J/1s HUX U X u3roToenenue. 2.5. ITpuron. 2.6. 51 18 18 33 35
ITonumepHble MaTepuassl. 2.7. KoMnosuilMoHHble MaTepuassbl. 2.8. Dnacromepsl. 2.9 . TekcTu/ibHbIe
marepuassl. 2.10. AxresuBHble MaTepuabl. 2.11. CMa3ounble MaTepuansbl. 2.12. JKugkoctu.
Paspen 3. IToKpbITHS KOCMHUYeCKHX anmnaparoB. 3.1. 3aiuTHble TOKPbITUSL. 3.2.
6 1 TepMoperynupyoLye MOKPBITHS ¥ MX 3HaueHHe /7151 paboTocrnoco6HOCTH KOCMUYECKHUX arlapaTos. 45 15 15 30 35
Crioco6bl H3rOTOB/IEHHS TEPMOPETY/IUPYIOLLMX TOKPBITHI 1 060py0BaHKe IS UX U3TOTOB/IEHUS U
ucnbiTaHui. 3.3. 3aluTHbIE TKaHU. 3.4 BHellHUe Terio3alUTHbIe NOKPbITHS.
Bcero 3a 11 cemectp 144 51 51 93 100
Bcero no gAucoumInHe 144 51 51 93 100
3.2. AyAuTOPHBII NPAKTUKYM
Homep u
P Oo0nemMm,
Ne |HaumMeHOBaHHE
Tema NpPaKTHUYeCKOro 3aHATUA ayp.
n/n pa3fena
4acoB
JUCHUINIMHBI
Pazgen 1. .
VeTIOBHSI 1. Ycnosus kocmuyeckoro nonéra. 2. BnusHue Bakyyma. 3. Paguanonsas
onacHoOCTh. 4. MeTeopHas onacHOCTb. 5. BiivssHue HeBecoMoOCTH. 6.
KOCMHYEeCKOT0
O/IETA T VX BivsiHve BHEIITHUX TeTIOBBIX TTOTOKOB. 7.ByvsiHue (hakTopoB
1 |posneiicTeme Ha TeXHOTeHHOro XapakTepa. 8.01jeHKa CTOMKOCTU MaTepUasloB U MOKPBITUHN K 18
MaT% B Bo3aelicTBui0 @KII. MeTo/bl, B Ha3eMHBIX YC/IOBUSX UMUTUPYIOIIHE
[1OK EITI/IH Bo3elicTBre OKII Ha MaTeprasbl ¥ MOKpLITHS. OO0pynoBaHMe /st
P TPOBeJieHUs UCTIbITAHUIM MaTepuaioB U NOKPBITUN K BO3[eHCTBUI0
KOCMMUECKOIro
(hakTOPOB KOCMUYECKOTO TTPOCTPAHCTRA.
arrapara.
Paspen 2. 9. Cramu u ciiasel. 10. IIBeTHBIe MeTasuIb U CILIaBsl. 11.
Marepuaiiel, Kommo3suiupoHHbIe MeTaiimueckre Mareprabl. 12. COToBble KOHCTPYKLIUH,
5  |uCTONb3yemble B BbIOOp Marepuana Ayt HUX U Ux usrotosienuve. 13. Ipumnou. 14. 18
KOHCTpyKLUsAX |[TosMepHble maTeprassl. 15. KoMrio3unjonHsle Marepuassl. 16.
KOCMUYeCKUX  [DjacTomepsl. 17. TekcTuibHBIe MaTepyabl. 18. AiresvBHble MaTepUallsl.
ariraparos. 19. Cma3zounsle Marepuasel. 20. JKuakoctu
Paszen 3 21. 3amuTHbIe NOKPLITUSA. 22. TepMOperyvpyroIue OKPbITUS U UX
Hos bm/;ﬂ 3HayeHwue [iyisi paboToCII0COOHOCTH KOCMHUECKUX armaparoB. CriocoObI
3 P W3rOTOB/IEHUS TEPMOPETYTUPYIOIIUX MTOKPBITHI U 000py0BaHMe [/t UX 15
KOCMHYECKUX .
ALNADATOR W3rOTOBJIEHUS U UCTIBITAHUM. 23 . 3aljuTHble TKaHu. 24. BHelHue
p ’ TerI03alUTHbIe TTOKPBITHS
Bcero 3a 11 cemectp 51
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne CopeprkaHue Oo0bem,
Homep 1 HauMeHOBaHuUe pa3jiesia JUCHMITAHbBI
n/m y4yeOHOro 33/JaHiA | YacoB
Paspen 1. YcioBust KOCMUUECKOTO TI0/IETA U UX BO3/eHCTBYE Ha IToaroroBka K
1 |marepuasbl ¥ TOKPHITHAS KOCMAUYECKOTO arrapara. MpaKTUYe CKUM 23
3aHATHUSAM.




2 Hammcanue pecdepara 7

IToaroroBka K

3 MpaKTUueCKUM 20
Paspen 2. Marepuarisl, UCII0/Ib3yeMble B KOHCTPYKLIUSIX 3aHATHUAM.
4  |KOCMHYEeCKUX arraparos. Haricanue pedepara. 7

IMogroToBka K

5 o 6
KOHTDOJIBHOM paboTe.
IMogroToBka k
6 NpaKTU4eCKUM 20
3aQHATUSAM
Paspen 3. ITokpeITHA KOCMUUECKHX arIaparoB.
Odopmiierne
7 Tpe3eHTaLy K 10
pedepary
Bcero 3a 11 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
1(2(3|4|5| 6 7 8 9| 10 (1112|1314 15 | 16 17
11 HOP | Ped | Konutp.P. AP Pedp | AP | mud. 3au.

YcnoBHbIe 00603HAUEHUS:

[P — nuarHocTrueckasi paboTa;

Ped — pedepar;

KouTp.P. — KoHTpOsibHast paboTa;

aud. 3au. — quddepeHITMPOBAaHHBIN 3aUeT.

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UArHOCTUYECKas paboTa;
 pedepar;
e KOHTpOJbHas pabora.

IIpome)xyTouHas arTecTalusi TIPOBOJNUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. Crpyk, JI. C. Ilunuyk, H. K. Mbiukus. . MarepuanosezieHre B MalllMHOCTPOEHUU U
MIPOMBIIIJIEHHBIX TeXHOMOTUAX. Jonronpyassiii: HTennekt, 2010, 6 3K3.

2. B. [I. Aramacog, C. 1. Koponég, JI. Y. Kansrud. . CucteMbl 00eCrieueHus TEM/IOBLIX PeXXUMOB
kocMuueckux annaparos. CITI6.BI'TY "BOEHMEX" um. /1. ®. YcruHoBa, 2017, 3/1. pec.

3. B. /1. Aramacos, C. 1. Koponés, JI. Y. KansiruH. . CucTeMbl 00ecrieueHus! TEMJIOBbIX PeXXHUMOB
kKocmuueckux armaparo. CI16. BT TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2017, 53 3K3.

4. B. II. T'nyxos, B. JI. Tumodees, B. 5. ®énopos. . TexHOnOrMsi KOHCTPYKLMOHHBIX MaTeprasoB. M.:
Wndpa-M, 2011, 5 3k3.

5. I II. Tapgeimos, E. B. Mewkos, A. B. [Tuenunyes. . KoMno3uLMoHHbIE MaTeprasibl B paKETHO-
KOCMUUeCKoM armaparoctpoenuu. CI16.: Crer. JIut, 1999, 39 3k3.

6. E. E. Cknagnoga, I. A. BopoObéBa. . KoHCTpyKIMOHHBIE cTanu U cryiaBbl. CIT0.BI'TY "BOEHMEX" um.
L. ®@. YctuHoBa, 2017, 50 3K3.

7. JI. V1. Kansarus. . MaTepuasibl ¥ TIOKPBITHS B KOcMuueckoit Texauke. CI16.BI'TY "BOEHMEX" um. [1.
®. Yctunona, 1996, 131 k3.

8. H. Munc. . KoHCTpyKLIMOHHBIe MaCTUKU. MUKPOCTPYKTYPa, XapaKTepUCTUKH, TIPUMeHeHUsl.
Honronpyaueiii: MaTtemnekt, 2011, 6 3k3.

9. C. JI. baxkeHos, A. A. bepnuH, A. A. Kynbkos. . [ToiviMepHbie KOMIIO3UI[MOHHbIE MaTepyaJlbl.
[IpouHocTh ¥ TexHoorust. JonronpyzaHeiii: MHtennekt, 2010, 7 3k3.

10. FO. A. brikos, C. [I. KapnnyxuH. MeTozbI MCC/Iel0BaHUA MaTepyasioB U MOKpeITHiL. M.: W3-80 MI'TY

uM. H. 3. BaymaHna, 2015, 35. pec.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:

1. JI. B. Ko3nog, M. I. Hycunogs, A. Y. AkuiuuH. . MogevpoBaHue TEII0BBIX PEXXUMOB KOCMUYECKOTO
amrapara ¥ OKpyyKaroirieit ero cpefibl. M.: MaimHocTpoenue, 1971, 2 9k3.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX /1/1s1
OCBOEHUS! TUCLIATUIMHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb.
CoBpeMeHHbIe TPoQecCHOHaNbHBIE 6a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
He TpeOyeTcsi.

5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. ITonHopa3sMepHsbiii BecoBout MakeT KA «I'moHacc-K»;
2. [TonHopa3mepHsbIii MakeT KA «3esi».

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIbI 1 IIOKPBITHISI KOCMUYECKUX AIIIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuinna MATEPUAJIBI WU TIOKPBITUA KOCMMYECKUX AIIITAPATOB sasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripasyieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
takynereTe A PakeTHO-KOCMuueckod TexHukd BI'TY "BOEHMEX" um. .®. YcruHoBa kadeapoit BA32
Wudopmarionssie kocmudeckue cucteMbl(VICC PerieTHeBa).

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-4.06 CriocobHOCTh pa3pabaTeiBaTh, OCBaMBaTh M BHEAPSITb HOBbIE TEXHOJIOTHYECKHE IIPOLeCCHI,
MaTepuasbl ¥ TIOKPLITHUS MPY NTPOM3BOACTBE KOCMUUECKHUX arraparoB U CUCTEM.

Copep>kaHve AUCLIUIIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C CBA3aHHBIX C YCIOBUSMH KOCMHYECKOTO
MosiéTa M UX BO3JEWCTBHEM Ha Marepuasbl U MOKPHITUS KOCMUYECKOrO amrapara; B Hell 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
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
* pedepar;
e KOHTpOJBbHasi pabora.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPY/I0EMKOCTb OCBOEHHUSI AUCLUIUVIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCLUITHHBI
MpelyCMOTPeHBI TipakTUdeckue 3adaTus (51 4.), camocrosaTensHas paboTta cryaeHTa (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIbI U IIOKPBITHISI KOCMUYECKUX AIIITAPATOB

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.

HaumeHoBaHue PeKoMeHAVeMast IHTepaTyDa TpyRoeMKOCTB,
paboThI Ay patyp yac.
Pa3fen 1. YciioBHsA KOCMHYECKOT0 T0/1€Ta M MX BO3/eiiCTBHe Ha MaTepuasibl H MOKPBLITHA KOCMHYECKOTro
amnmapara.
B. I1. I'nyxoB, B. JI. Tumocdees, B. b. ®énopos. . TexHosorus
KOHCTPYKI[MOHHBIX MaTepuasioB: M.: Mudpa-M, 2011 (1)
ITogroroBka k JI. Y. Kanarus. . Marepuasbl ¥ TIOKPBITHS B KOCMUYECKOH TeXHUKE:
[IpaKTUYeCKUM CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1996 (1) 23
3aHATUAM. B. I. Atamacos, C. Y. Koponé, JI. U. Kansrus. . CucteMbl obecrieueHust
TETUIOBBIX PEKMMOB KOCcMUYecKux armapatoB: CI16.BT'TY "BOEHMEX"
uM. [1. ®. YcruHosa, 2017 (4)
FO. A. Brikos, C. /1. KapniyxuH. MeTozbl uccief0BaHUsI MaTepUaioB U
nokpeIThii: M.: U3g-Bo MI'TY um. H. 3. Baymana, 2015 (1)
Harmcarme JI. B. Kossnos, M. [I. Hycunos, A. 1. AkuinuH. . MogenvposaHue 7
pedepara TeIJIOBBIX PEXXUMOB KOCMUUECKOT'0 arapara U OKpYy>Karollleld ero cpefp:
M.: MawuHocTpoenue, 1971 (1, 2.)
Wroro no pasgeny 1 30
Paspen 2. MarepuaJibl, HCII0/Ib3yeMble B KOHCTPYKIIMAX KOCMHUUYECKHUX anmnaparos.
E. E. CknagHoBa, I. A. BopoOnéBa. . KOHCTpYKIIMOHHBIE CTaM U CIJIaBhI:
IToaroroBka K CII6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017 (1-3)
TpaKTHUUeCKUM B. I1. I'nyxoB, B. JI. Tumocdees, B. b. ®énopos. . TexHosorus 20
3aHITUSIM. KOHCTPYKI[MOHHBIX MaTepuasioB: M.: Uadpa-M, 2011 (2, 4.)
B. A. Crpyk, JL. C. [Tunuyk, H. K. Mbikus. . MartepuanosejeHue B
MaIIMHOCTPOEHHH U MPOMBIIIJIEHHBIX TEXHOMOTHAX: [JoMronpyaHbIii:
Hamnucanue WuTtennekr, 2010 (1) -
pedepara. C. JI. baxkeHos, A. A. bepiun, A. A. Kynbkos. . ITonumepHsie
KOMITO3ULIMOHHbIe MaTepHasibl. [IpouHOCTb U TeXHOoJoTus: [JonronpyaHblii:
Wurennexr, 2010 (1-3.)
[ToproroBka K JI. N1. KanaruH. . Matepuasisl ¥ MOKPBITUS B KOCMAYECKOM TeXHUKe:
KOHTPOJIbHOM CII6.BT'TY "BOEHMEX" um. [I. ®@. YcturHOBa, 1996 (2.) 6
pabore. FO. A. Beikos, C. [l. KapniyxuH. MeTogpl Uccie0BaHUs. MaTeprasios U
nokpeIThii: M.: U3g-Bo MI'TY um. H. 3. BaymaHa, 2015 (2)
Wroro 1o pasgeny 2 33
Paspen 3. IlokpbITHA KOCMHUYECKHX allllapaToB.
IToaroroska K B. I1. I'nyxoB, B. JI. Tumodees, B. b. ®énopos. . TexHomorus
TpaKTHUUeCKUM KOHCTPYKI[MOHHBIX MaTepranos: M.: udpa-M, 2011 (4.) 20
3aHATUSIM H. Munc. . KOHCTPYKLMOHHBIe I1/1IaCTUKU. MUKpPOCTPYKTYPa,
OdopmeHne XapaKTepUCTUKY, NpuMeHeHust: Honronpyaneiii: Uatennekt, 2011 (1-3.) 10
Tpe3eHTaLH K I. I1. T'apapiMoB, E. B. Mewkos, A. B. ITuennnues. . Komno3uimoHnHsie
pedepary MaTepHasibl B PAKETHO-KOCMHUUeCKOM arraparocrpoenuu: CI16.: Cret.
Jlut, 1999 (1-3.)
JI. Y. Kanarus. . Marepuasbl ¥ TTIOKPBITHS B KOCMUUECKON TeXHUKE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 1996 (3)
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B. [I. Aramacos, C. 1. Koponés, JI. U. Kansarus. . CuctemMbl 0becriedeHus
TEI/IOBBIX PE)KMMOB KOCMUUecKuXx arraparoB: CI16.BI'TY "BOEHMEX"
uM. [I. @. YctuHosa, 2017 (3)

Wroro no pasgeny 3

30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIBI 1 ITIOKPBITUSI KOCMUYECKUX AIIIIAPATOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

* pedepar;

e KOHTpO/bHasi pabora;

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.

Pedepar
O6mnem pedeparta - He MeHee 15 cTp. O0si3aTeNbHO UCIIOb30BaHKE He MeHee 3 0TeueCTBEHHBIX 1 He
MeHee 2 HHOCTPAHHBIX UCTOYHHKOB, OMyO/IMKOBAaHHBIX B TIOC/TeAHME 5 jieT. BO3MOXXHO UCIO/Tb30BaHKe
3JIEKTPOHHBIX 6a3 TaHHBIX.
[Tpouenypa 3auTel pedepara: OTBeTHI Ha BOIIPOCHI TIPerojaBaTeris.
KpuTepuu orieHUBaHUS
* COOTBETCTBUE COJIep>KaHMsI 3asiB/IEHHOUM TeMe, OTCYTCTBHE B TEKCTe OTCTYIIIEHUH OT TeMbl 3 Gana;
* COOTBETCTBUE LIeJIAIM U 33flauaM JUCLUIUTMHGT 1 6as;
* IOCTAHOBKA MPO0/IeEMbI, KOPPEKTHOE U3/IO’KEHWE CMBIC/IA OCHOBHBIX HAyUHBIX U/IEH, UX TEOPETUYECKOe
obocHoBaHMe U 00bsicHeHre] Oanr;
* JIOTUYHOCTH ¥ MOC/Ie0BaTeIbHOCTE B U3/I0’KeHWM MaTtepurana 1 6ar;
* criocoOHOCTH K paboTe ¢ MTEpaTypHBIMUA MCTOYHHUKAMU, VIHTepHeT-pecypcamu, CIIpaBOYHOU U
SHIIUKJIONEIMUECKOM JIUTepaTypo 3 Oasa;
* 00beM UCCIeIOBaHHOM IUTEPATyPhl U APYTUX UCTOYHUKOB UH(OpMaiun 3 Oasia;
* BJIaJIeHHe WHOCTPAaHHBIMU SI3bIKAMH, UCIIO/Ib30BaHWEe MHOCTPAHHBIX UCTOYHUKOB 2 6ana;
* crioco6GHOCTH K aHaM3y U 00001TieHH 0 MHGOPMAIIMOHHOTO MaTepuara, CTerieHb MOJTHOTHI 0030pa COCTOSTHHUS
Borpoca 3 6anna;
* yMeHHe U3B/eKaTh MH(OpPMaLIMIO, COOTBETCTBYIOIIYIO MIOCTaB/IeHHOM 11e/id, U TiepepacrpesessaTh
vHpopManuio 3 Gaa.
Inis 3amuTel pedpepara HeobxoauMo Habpath 10 GasioB.
Tembl pedepartoB romertieHsl B Y MK AUCIUTIIMHEI, HATIPUMED:
1. YcnoBus KOCMHUYECKOTO MOJIETa.
2. ByvsiHve BakyyMa Ha MaTepuasbl U MOKPBITHUSL.
3. BnusiHye 371eKTpOMarHuTHOTO U3/TyueHUs Ha MaTepuasbl U TIOKPBITHS.
4. ByiusiHMe KOPIyCKY/ISIPHOTO U3/TyueHusl Ha MaTepyasbl U MOKPBITHSI.
5. Bo3gelicTBrie MUKPOMETEOPUTHBIX YaCTHL] Ha KOHCTPYKTHBHBIE 3/1eMeHTbI KOCMUUECKHX anrapaToB U
CIIOCOOBI 3aL[UTHI.
6. Bo3geiicTBue akTOpOB TEXHOTEHHOIO XapaKTepa.
7. TexHO/OTMUECKYE TIPOLIECCHI TTOTyYeHUs MaTepPUajioB CO CTielluaTbHBIMU CBOMCTBAMU B YCJIOBUSIX
HEBECOMOCTH.
8. [IprMeHeH1e MeTaJJIOB U HX CIIJIaBOB B KOCMUUECKOW TEXHUKe.
9. [IprMeHeHre KOMIIO3UL[MOHHBIX MaTepraioB B KOCMUUECKON TeXHUKe.
10. HemeTanmnueckre MaTepHasbl B KOCMUUECKOM TeXHUKeE.
11. 3ammTHBIe MOKPHITHAS KOCMUUECKHX alraparos.
12. TepMoperynupyrolLye IOKPLITUSI KOCMUYeCKUX arrapaTos.
13. 3alMTHEIE TKaHH.
14. BHellIHYE TeIJIOU30/ISILMOHHbBIE TOKPBITHSI.
15. JKpaHHO-BaKyyMHas TEIJIOU30JISILUs

KonTponbHas pa6ora
* 3HaHKE eCTeCTBEHHBIX (PAKTOPOB KOCMUUECKOTO MPOCTPAHCTBA U ()aKTOPOB TEXHOT€HHOTO
XapakTepa JeWCTBYIOIINX Ha KOCMUYECKH# arrapar B T0/IETe; OHUMaH|e (pU3rUeCKUX MPOLIeCCOB,
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TPOTEKAKII[UX B Marepuasax v MOKPLITUSAX B pe3y/ibTare BO3AercTBHs (aKTOPOB KOCMUUECKOTO TIPOCTPaHCTBa;
KaueCcTBeHHasl OIIeHKAa WX BJIUSHUS Ha CBOMCTBA MaTepHaiOB U MOKPLITUM; Ha/IM4ye PeKOMeH/Ial[|ii 1o
TIPUMEHEHUI0 MaTeprasioB U OKPBITUN — «OTIUYHO;

* 3HaHMe eCTeCTBEeHHbIX (DaKTOPOB KOCMUUYECKOT0 MPOCTPAHCTBA U ()aKTOPOB TEXHOTEHHOTO

XapakTepa [IefiCTBYIOIIMX Ha KOCMUUeCKUH arapar B [10/1ETe; MOHUMaHue (r3uyecKuX MPOoLiecCoB,
TPOTeKAKI[MX B Marepyasax v MOKPBITUSAX B pe3y/bTare Bo3elcTBHs (aKTOPOB KOCMHUUECKOrO TIPOCTPaHCTBa;
KaueCcTBeHHasl OIleHKa X BJIMSHUS Ha CBOMCTBA MaTepyaioB U MOKPLITUN — «XOPOIIIO»;

* 3HaHME eCTeCTBEHHBIX (DAKTOPOB KOCMUYECKOTO MPOCTPAHCTBA U ()aKTOPOB TEXHOT€HHOTO

XapakTepa [|eMCTBYIOIIMX Ha KOCMUUECKHH anmapar B Mo/iéTe; TOHUMaHue (pU3ndyeCcKHUX MpoLieccoB,
TpPOTeKalIMX B Mareprasax U MOKPhITHAX B pe3y/bTaTe Bo3[elcTBHA (aKTOPOB KOCMUYECKOTO TIPOCTPaHCTBa
— «YZ[0BIETBOPUTEIEHO»;

* HeTloHMMaHUe (M3KUYeCcKUX MPOLIeCCOB, MPOTEKAIIUX B Marepyasax v MOKPLITUSX B pe3y/bTare
BO37eiCTBUs (PAKTOPOB KOCMHUYECKOI'0 IIPOCTPAHCTBA -«HeyI0B/IETBOPUTE/IBHO».

JuddepennypoBanHblii 3aueT
OOyuaroiuiics UMeeT MpaBo Ha No/IydeHre MUHUMAa/IbHOM TT0JI0KUTE/TbHON OL|eHKY NIPY YC/IOBUN
YCIIEITHOTO MPOXOKEHHSI TEKYIIIero KOHTPOJIs yCIIeBaeMOCTH B popMe IMarHOCTHUeCKOH paboThI B
COOTBETCTBUH C rpadMKoM paszena 4.
OuddepeHIMPOBAHHEBIN 3a4ET MOKET TIPOCTABJISATHCS TI0 pe3y/ibTaTaM CIaudl WK pe3y/ibTaTaM TeKyLei
yCIeBaeMOCTH.
Kpurepnn onjeHUBaHUs:
1. Io pe3ynbTaram Tekyllleli ycrieBaeMOCTH:
* 20 6a/1/10B Mo 3amuTe pedepaTa U OLleHKa «OTIUYHO» 38 KP-«OT/IMUHO»;
* 15 6anoB mo 3amuTe pedepara U OljeHKa «X0poIio» 3a KP-«Xopolo»;
+ 10 6annoB Mo 3amuTe pedepara U OI[eHKa «yI0BIETBOPUTETbHO»3a KP-«yI0BIeTBOPUTETBHOY.
2. I1o pe3ysbraTam cfauM ¥ pe3yabTaTaM TeKyllel ycreBaeMOCTH:
* cJlaua IpOIyILLeHHbIX Pa3/e/loB JUCLUIUIVHEL;
* 20 6as10B 110 3a1uTe pedpepara U oLjeHKa «OTIMYHO» 3a KP-«0TmuHO»;
* 15 6a//10B Mo 3amuTe pedepaTa U OLeHKa «XOpoliio» 3a KP-«Xxoporiio»;
+ 10 6asnoB Mo 3aruTe pedepara U OljeHKa «yI0BIETBOPUTETbHO»3a KP-«yI0BIeTBOPUTETBHOY.
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Pa3fen 1. YcioBuA KOCMHYECKOro nosiéra KonTposibHasg
6 11 |u ux Bo3jeliCTBHe HA MaTepHa/bI U 48 18 18 30 30 pabora,
NMOKPbITUA KOCMHUYECKOr0 anmapara. Pecdepar
Pedepar,
6 1 Pa3zpgen 2. MarepuaJibl, UCIIOJIb3yeMble B 51 18 18 33 35  |KoTpomsHas
KOHCTPYKIMAX KOCMUYeCKHUX anmnaparos.
pabora
6 1 Paspen 3. ITokpbITHA KOCMHYeCKHX 45 15 15 30 35 Pecbepar
annaparos.
Bcero 3a 11 cemectp 144 | 51 51 93 100
Bcero mo guciuninHe 144 | 51 51 93 100
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