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1. ILaanupyembie pe3yIbTaThl 00yuenus 1o mcnuIumne (MoyJio),

[le/ib JAMCLMILIMHDI - 1aTh aClMpaHTy 3HaHA, [1O3BOJIAIOLLME ¢ COBPEMEHHBIX HayYHbBIX NO3ULMHA
pPaccMOTPETh TOAXO/bl K OITMCAHMIO MPOLIECCOB  B3aMMOJIEHCTBUS  ECTECTBCHHBIX ¥ TEXHOTEHHbIX
(haKTOPOB KOCMUHYECKOTO TIPOCTPAHCTBA C KOHCTPYKIMAMH, MaTepraiaMi 1 MOKpbITHIMHA KOCMMYECKHX
anmapatoB. [1oy4eHHbIe 3HAHWS NPH3BAHDI CIOCOOCTBOBAThL TMOBBIICHUIO YPOBHA dyHaaMeHTabHOM
[OFOTOBKM aCTMPaHTa ¥ YCHIEUTHOMY 3aBEPILICHHIO paBoThI HaJL MCCEPTALIMEH.

OCHOBHAS 33/1a4a JMCLMIUINHBL — NPUBUTHE HABBIKOB B pa3paboOTKe OMMCAHUA CIIOKHDIX ¢m3uko-
XUMHYECKHX TIPOLIECCOB.

JlucuMruiHa  BHOCHT psiag B (popmupoBaHue CReAYOIMX o6menpodeccoHalIbHbIX
KOMIETEHLIMI:

» BJlaJicHue MGTOJIOHOFHeﬁ Teopeane(:Kux n 3KCﬂeleM€HTaﬂbeIX HCCH@HOBaHMﬁ B
obnacTu aBHaIIMOHHOﬁ |4 paKGTHO-KOCMHHGCKOﬁ TEXHUKH,

%  CrnocoOHOCTb K pa3pa6(m<e HOBBLIX METOOB uccJieoBaHus U HX ﬂpMMeHeHH}O B
CaMOCTOHTCﬂbHOﬁ Hay‘{HO-l/lCC.ﬂellOBaTeﬂbCKOﬁ NEeATEeIbHOCTH B 001acTH aBVIaL[HOHHOﬁ
U paKeTHO~KOCMH‘{€CKOV1 TEXHUKHU C YHETOM cOOJTIOIEHUsI ABTOPCKUX rnpas

JIcuMIIMHa BHOCKT BKJIaL B GOpMHpOBAHHE CIIEYOLIMX npodeccroHalIbHbIX KOMIIETEHLMH!

% crocoBHOCTBIO cobuparh, 06pabarbBaTh, ananu3npoBarh U 06001aTh HAayIHO-
TEXHMUYECKYI0 HHPOPMALHIO, MepeoBOi OTEUECTBCHHbIH 1 3apyOEXKHbIN OIBIT B
0671aCTH PAKETHO-KOCMHUECKON TEXHUKH 1 TEXHOJIOTHH;

% crocOGHOCTBIO M TOTOBHOCTBIO € MOMOIIBIO KOMITBIOTEPHOH ~ TEXHHKH
[JaHEpoBaTh M TIPOBOJMTbL  HAYUHDIC SKCIICPUMEHTbI, ~ 00pabaThiBarh,
AHAIM3UPOBATH M OIEHWBATH PE3yJIbTATEI WcCNeIoBaHmi, CIOCOOHOCTBIO €
[IOMOIIbIO  KOMIIBIOTEPHOH  TEXHHMKH oGpabarpiBaTh, — aHAIM3UPOBATD,
CHHTE3UPOBATh U KPUTHUECKH PE3IOMUPOBATE HHPOPMAIIHH);

%  CrIOCOOHOCTBIO TPUHUMATH y4acTue B (hyHIAMEHTAIBHBIX W [PUKJIAIHEIX
MCCIIEIOBAHMSAX [0 PEIIEHHIO MPodieM, BOSHAKAIOLIHX IIpU [IPOEKTHPOBAHUU 1
OMBITHO-KOHCTPYKTOPCKHX pazpaboTKax;

%» CrocoOHOCTBIO W TOTOBHOCTBIO paspabarbiBaTh MaTEMATHICCKUC MO/IEIIH,
ONMCHIBAIONIAE TTPOIECChI, MPOMCXOAAHNE B pa3pabaThiBAEMBIX ~ PaKeTHO-
KOCMUUECKHX KOMILIEKCAX, BHIOMpATh MCTOJBI MX peleHA W aHAIM3UpOBaTH
TMOJTydEHHBIE PE3yJIbTaThI;

% CIIOCOGHOCTBIO M TOTOBHOCTHIO TIPUMCHHUTE  Ha IMPaKTHKE AJITOPHTMHYCCKHC
SI3BIKH, YMETh pazpabarbiBaTh U OTJIKUBATE [POrpamMMBl .

B pesy/brare OCBOCHHS IMCLMTLINHEI acrnupaHTbl Oy1yT
3HATh:

%  eCTeCTBEHHBIC W TEXHOTEHHbIC (aKTOPBI KOCMMYECKOTO TPOCTPAHCTBA, BO3/ICHCTBYIOUIME HA
KOCMMUECKHE anraparbl;

% MeToJbl MMHTALMK (HAKTOPOB KOCMUHECKOTO IPOCTPAHCTBA;

»  COBPEMECHHbIE NPHEMBI CO3/IAHNA MATEMATHUECKUX MOJEIICH.
YMETb!

% WCIOJb30BaTh pacyeTHbic M SKCTIEPUMEHTANIbHBIC  METOMB!  JULA OnpejiesieHus  CTENEeHH
BO3JIEHCTBHA (HAKTOPOB KOCMUUECKOTO MPOCTPAHCTBA HAa KOCMHUYECKHE anrnaparsbi;

» paspabaTbiBaTh MOJCIH pasIMuHOTO  YPOBHS ABJICHWH, TPOTEKAIOUMX B  KOHCTPYKLMAX,

marepuajax v MOKPBLITHAX KOCMMUECKHX anraparos.
BJ1AJIETH!:
$ HaBbIKaMM co3/laHus U UCMNOJIL30BAHUA ﬂpOr‘paMMHbIX cpeacTs A UBYUCHHSA mpoueccoB
B3aMMOJICHCTBHUS (baKTOpOB KOCMMHYECKOro ﬂpOCTpaHCTBa C DJIEMEHTaMH KOHCTPYKLMWH,
marepuajiamMmu W NOKPbITHAMH KOCMUYECCKUX arnrnaparos,
» HaBblKaMH paspa60TKu METOJIMK WMHUTALMH (baKTOpOB KOCMHYECKOTO ﬂpOCTpaHCTBa U
3KCﬂCpVIM€HTaﬂbHOﬁ OTpa6OTKl/l CpeACTB 3alUThl OT BO3JICUCTBHS OTHX (baKTOpOB.
npu06peTy'r ONBIT JIEATEIIBHOCTH!



Tpy10eMKOCTb 110 BUIAM yuebHO# paboTh
No (uac.) DopMmbl
- Pasjien AUCUUIUIMHBI (MOLYJIS €aMoCTOSATENb
n/n : (Mozys15) oyHas Gopma o0yueHHs B
BCEro paaoTa
3| 113 |JIp C|K|CP
(haKkTOPOB KOCMMUECKOTO NPOCTPAHCTBA U
(haKTOPOB TEXHOIEHHOIO XapakTepa
MeToon0rus U nopsiiok obecrnedeHns
CTOMKOCTH KOCMHMYECKOro arrapara
5 | croitkocTb K Bo3aeicTBUAM GakTOPOB 20 3 5 - - 3 9 -
KOCMHHUECKOTO MPOCTPAHCTBA U (hakTopoB
TEXHOTEHHOTO XapakTepa
OBecneuenne 31eKTPOMarHHTHOH
6 P 20 | 3] 5 319
COBMECTUMOCTH
HUroro: 108 | 18 | 27 - 9 54 -

ITpumeuanue: J13 — ICKIMOHHOC 3aHATHE, [13 — Hay4HO-TIPAKTHUECKHE 3aHATHA, JIP —nabopaTopHbie
paborbl, C — ceMUHaphl, K —xontposib; CP — camocTosTenbHasd paboTa 00yHaromuxcs,

3.3 TemaTHKa Ay AHTOPHBIX 3AHSTHH

TemaTHKa JeKIIMOHHbBIX 3aHATHH
Tabnuua 3

[ Ne Neo

pasjaeljia JICKLIMH

Kon-Bo

OCHOBHOE COAEPKAHNC
4acoB

Jlureparypa

1 1,2 1lesu 3anaum Kypea. OOuias XxapakTepucTuia 3
KOCMMUECKOrO NPOCTPAHCTBA W ACHCTBYIOLIMX B HEM

€CTEeCTBEHHBIX U TEXHOTCHHbIX q)aKTOpOB

(11, [4], [5]

2 2,3 BiisiHue BaKyyMa: NoTepu rasos, cybnumanus 3 [41, [5],
matepuanos, AMdy3ns, H3MCHEHNE ONTUIECKIX [7]
PaMaLMOHHbBIX XapaKTEPUCTHK, HIMCHEHNE

k09 hULMEHTa AKKOMOJALMH, H3MCHEHNE
TEMNONPOBOJAHOCTH U JIEKTPONPOBOHOCTH, MN3MEHEHHUE
MEXaHUYECKNX CBOWMCTB, BO3PACTaHUE alre3un 1 KOTesnn
BiusiHue KOCMHYECKOM pajualiiu: 2J1eKTpOMarHuTHOE
W3TyueHue, KOpIyCKyJIApHOE H3TYHEHHE, rajakTHYeCcKoe
KOCMHUECKOE M3Ty4eHHe, CONTHEYHOE KOCMUUECKOE
W3yYeHNe U UX BIMSHUE Ha MaTephalibl 1 MOKPBITHSA
BoseiicTBHE MUKPOMETEOPOUIHOTO BELIECTBA

BinsiHUE HEBECOMOCTH W BHELIHMX TETIOBBIX NIOTOKOB

3.4 BiusHie MOHM3WPOBAHHOM M1a3Mbl CTALMOHAPHOIO 3
3 [a3MeHHOro aBuratess: TpeGoBaHus MO ypOBHAM
BO3/ICUCTBHS CTaUMOHAPHbIX naasMeHHbIX
jBMrartesnel, NpeibsABIsEMbIC K KOCMHUYECKOMY
annapary; obecrieueHne CTOMKOCTH KOCMHMYECKOTO
anmapata K BO3JCHCTBHIO TMIA3MBb CTalMOHAPHOTO
[J1a3MEHHOTO JBUraTENs

PacuéT KOHLEHTPALIWN MOHOB B PA3IMUHbIX 30HAX

(31, [6]. [10]

pasmenieHHs 000pyI0BaHHUA




5 5 MeTONONOMMsS M MOPSJIoK  obecreyeHus cToiKOCTH 5 (4]
KOCMHMUECKOro arnapara CTOWKOCTb K BO3CHCTBUAM
(hakTOpOB KOCMHMUECKOrO TMpOCTPaHCTBA M (bakTopos
TEXHOIEHHOIr0 Xapakrepa

lﬁ 6 6 \ OGecrieueHne 1EeKTPOMarHMTHOH COBMECTUMOCTH 5 [3]
| l WUroro: 21

Ll

TTporpaMMO# JAMCLMTUIAHDI nabopatopHbie paboThl ¥ CEMUHAPBI HE TIpe/TyCMOTPEHbI

4. Tepeuenb 3a1aHui LIA caMoCTOSTEILHOH PadoThI

B npouecce CaMOCTOATEIbHOM paboThl aCIUPaHThl U3yHaloT JIeKIIMOHHBIA MaTepHall ¢ ICIBIO

MOANOTOBKHM K MPAKTHUECKUM 3aHATHAM.

5. Texymuii KOHTPOJIb YCIIEBACMOCTH H IPOMEXKY TOTHAS ATTECTALHS 110 AUCHHATIINHE
OlleHKa Ka4ecTBa OCBOCHHS JIMCIMTLTAHBI BKITIOHACT TeKyIIMH KOHTPOJIb YCTIEBAEMOCTH 1

MPOMEIKYTOUHYIO aTTECTALMIO B dopme 3auera

5.1 Texymuii KOHTPOJIb YCIEBAEMOCTH 110 AUCHHAIIHHE
KOHTPObHBIE MEPOTIPUATHS TEKYLLErO KOHTPOJIA

Tabnuua 8
Cpox "
By KOHTPOJILHOTO P KoHTponupyemblii 00bem
HaumeHoBaHWE MPOBECHHS
MEpONPUATHS (Ne Hepen) (NeNe pa3zenos)
VcHblit onpoc 3 1-3
VCTHBIH 0Mpoc 5 4-5
VerHbIM Onpoc 6 6 J

5.2 OueHo4HbIe CPeACTBA POMEXKYTOUHOMH ATTECTANHA

J11s NpOMEIKYTOUHOH aTTeCTalHH 00yHaIOLIMXCs 110 JIMCLHTIINHE o6pa3zoBaH (OHJL OLEHOYHBIX
CPE/ICTB B BUJIC KOHTPOJIbHBIX BOMPOCOB

[TpuMepHbIe KOHTPOJIbHBIE BOTIPOCDL:

1. BisiHe BaKyyMa Ha HEOPraHWH4eCKUE H OpraHu4ecKue MaTepHabl, CMasKH, UCTIOJIb3YEMbIC B
KOCMHYECKOW TEXHHUKE.

2. BimsiHue 21eKTPOMATHUTHOTO U KOPIYCKYJIAPHOTO W3/TyHEHHs Ha MaTepralibl M NOKPLITHA KA.
3. Bo3ieliCTBHE METEOPHUTHO-TEXHOTEHHBIX HACTHIL Ha MaTephatbl 1 MOKpbITHi KA

4. BiusiHue TEPMOOTTHYECKMX XapaKTepuCTHK nokpbITHit KA Ha BEJIM4MHY NOJIOIEHHBIX
BHEILIHMX TETJIOBbIX MOTOKOB.

5. Bausnue HEBECOMOCTH Ha TemioBoi pexxum KA.

6. MaKTOpbl TEXHOIEHHOTO XapaKrepa, BIMSIIOLLME HA paBOTOCTIOCOOHOCTD KA.

7. XapaKTepUCTHKH MOHW3MPOBAHHOM TIa3Mbl TUIA3MEHHBIX paKeTHBIX JIBUraTeseh.

8. TpeboBanus N0 ypOBHAM BO3/CHCTBHSA CTALMOHAPHBIX TMJIa3MCHHBIX JIBUATATENICH,
MPebsBIAEMbIC K KOCMHHECKOMY anriapary.

9. Brniusinue pasHoro poja 3arpsi3HEHUH Ha paboTocnocoGHOCTb KA.

10. Bubl MCHIbITaHKii Ha CTOMKOCTD K Bo3eiCTBUAM (PAKTOPOB KOCMU1ECKOTO NpOCTPAHCTBA U
(haKTOPOB TEXHOTCHHOTO XapaKTEpa -

5. O6pasoBaTe/bHbIC TEXHOJIOTHH 10 AHCHHILIHHE
O6y‘ICHMC MO JUCLMUIIIIMHC BEACTCA C ﬂpHMCHCHMGM WMHHOBALIMOHHBIX TCXHOJ’IOFHﬁZ JICKLIUU-
KOHCyﬂbTauHM, JIEKLIMU-JIMCKYCCHH.



8 Aramacos B. L., VYerpoiicTBa zamutsl | BUKY uM. A. D. 2000

[Toneraes b. . u TIOBEPXHOCTEH MoskaHckoro
Ip. SHEPrOM3IYHaloUX — CHCTEM
KOCMHUECKHX allapaToB.
9 | Apudor Y. A. Bzaumo,ieiicTBre aroMHbIx | Hayka 1968
yacTHIL ¢  TOBEPXHOCTHIO
TBEPJIOTO TENA.
10 | Kamunckuit M. ATOMHBIE " noHneie | Mup 1967
CTOJIKHOBEHHS Ha
[IOBEPXHOCTH METAILIA. B

7. MATEPUAJBHO-TEXHUYECKOE OBECITEYEHUE AUCUUTIINHBI

7.1 Cenuaju3npoBanubie 1a0opaTopiuu (B TOM UHC/IC HAYYHBIC) H KJIACCHI, 0CHOBHOE yueOHoe
oGopyoBanue (KOMIUICKChI, yCTAHOBKH H CTEH/ABI):
e CrieLMaIM3UpOBaHHAs ayUTOPHA UCC, ocHallleHHas KOMIBIOTCPOM, MYJIbTHMEIMaPOCKTOPOM,
HKPAHOM;
¢ KOMIBIOTEPHBIH Kiace Kapeapbl BIl A3, ocHalleHHBbIH 16 nepcoHaIbHLIMK KOMIbIOTCPAMH,

00beTMHEHHBIMU B JIOKAJIbHYIO CCTh Kadepbl, UMEIOLLYIO 10CTYT K 3JIEKTPOHHON OUOIHOTEKE 1
BBIXOJ1 B IHTEpHET.

7.2 Cpeacraa obecneveHusi 0CBOCHHI AHCHHNIHHBI
e KOMIUIEKT CJIaiijIoB M0 AUCUMITIMHE,

e CrENUATU3MPOBAHHOC NPOrPaMMHOC o6ecneuenue: Mathcad, SolidWorks, KOMITAC.
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