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[IporpaMma paccMOTpeHa Ha 3ace/laHkH kadeipbl-pazpadoTunKa
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K i

PaGouas nporpamma ojo0peHa Ha 3ace/aHHH Y 4yeOHO-METO/IMYECKON KOMMCCHM 110

VKPYIHEHHOH Tpylne HalpaBjIeHuH M cnemuanbiocteit nogrorosku (YMK no YI'HuCllI)
24.00.00 «ABHAMOHHAS U PAKETHO-KOCMMYECCKAs TEXHUKAY

«f)_/» Ao 2018 r. Ilpencenarens YMK no YI'HuCIL: x. Boen. H., ¢.H.C. A.H. Coipres

/ M /
(nporoxos ot 31. 08. 2018 Ne2/2018) ;

YyeGuas AHCLMIUIMHA obecrieyeHa OCHOBHO! IMTEpaTypoi
«37» > 2018 r. Jlupekrop 6uGimorekn H.B. Cecuna / /



1. [ianupyembie pe3yJibTaThl 00yHeHHs 110 JHCOHILNIHEE (MOLY/TI0),

Llenb AMCUMIUIMHLI - 1aTh acClMpaHTy 3HaHHA, MO3BOJIOLIHE C COBPEMEHHBIX Hay"HbIX NO3ULMHIA
paccMOTPEeTh TOJAX0Abl K ONHUCAHWID TIPOLECCOB B3aUMO/IEHCTBHUS E€CTECTBEHHBIX W TEXHOTESHHBIX
(i)aKTDp{)B KOCMHYECKOTO MPOCTPAHCTBA C KOHCTPYKIMAMH, MaTCpHalaMHu H NOKPLITHAMH KOCMHYCCKHX
annapartos. n()ﬂquHHblC 3HAHHA TPHU3BaHbI crnocoOCTROBATL MOBLIIEHUIO YPOBHA CI]yH,[laMEHTaHbHOFI
NoAroTOBKH aclupanTa v yCnemHoMy 3aBCpLiCHHUIO paﬁmm Hal ﬂuccepTaunei‘{.

OcHoBHas 3ajia4ya JUCUHILIMHBLL — MPHBHTHE HABLIKOB B pa:spaﬁmxe OIMUCAHUA CITOMHBIX (tll»i'SHKO-
XHMHYCCKHUX NMPOLECCCOB.

HHCILHH.‘IHHa BHOCHT BKJajll B [bOpMHpOBa[-]He CAeYHOLKUX YHUBEPCAJIbHBIX H 06]1.1“)( JJH
HarpapjicHAA KOMIIETECHLIWH:

» cnocobHocTh K KPUTHYCCKOMY aHajiu3y H OLEHKE COBPEMCHHBIX Hay4HbIX JIOCTHIKEHHWH,

reHEPUPOBAHUIO HOBBIX M/ICH MPH PELLIEHHH WCCIIE0BATEILCKUX M NPAKTHYECKHUX 3a/1a4, B TOM
yKCse B MexaUcHMnInHapsix obnactax (YK-1);

‘#

crnocobHOCTh NJ1aHHUpOBaAThL W pelarh 3a1a4H cOOCTBEHHOIO npodaeccu()HaJ'leoro H
JTUYHOCTHOTO PasBUTHA.

JIMCUMILIMHA BHOCHT BKJIa/1 B (JOPMHUPOBAHKE CIEYIOUIMX TPOMECCUOHANIBHBIX KOMIETEHLMI!

» BIAJEHHE METO/0JOIHEH TEOPETHUUECKMX W OKCIIEPHMEHTAIbHBIX MCC/IeI0BAHNH B
001acTH aBUALIMOHHOM W paKeTHO-KocMuveckon TexHukH (OTIK-1);

» cnocobHocTh K pa3paboTke HOBLIX METOJ0B MCC/IC0BaHWS M HX TMPUMEHEHHIO B
CaMOCTOATE/ILHOM HAaYUHO-MCCIIEN0BATENLCKON eATe/IbHOCTH B 00/1aCTH aBMaLMOHHOM
M PAKETHO-KOCMHUYECKOH TEXHUKH C yueTom cobutonenns asropekux npas (OTTK-3);

»  CrnocoOHOCTL K CO3JaHMI0 TEOPETHHECKWX MOJEEH, NO3BONAIONIMX [POrHO3HPOBATH
M3MEHeHHe XapakTepucTuk siemeHTor KA noj BosseicTuemM GakTropoB KOCMHUYECKOro
npocTpaHcTBa M GakTopos TexHorenHoro xapakrepa (11K-2);

» TrOTOBHOCTb K MPOBEJEHMIO MCIbITaHWH Ha croiikocTh KA K BO3NeHCTBHIO (akTOPOB
KOCMHMYECKOro npoctpancTsa v (akropos TexHorentoro xapakrepa (I1K-4).
B pesyabTare OCBOCHUA ANCLMNIIWHBI (MOIYs) acnupanTsl Oyay T
3HATh!
» ©CTECTBEHHbIE M TEXHOTeHHbIE (HAKTOPhI KOCMHMYECKOr0 NMPOCTPAHCTBA, BO3/CHCTBYIOUIME HA
KOCMHYECKHE annaparhl,

»  MEeTO/Ibl UMHTALIMK (haKTOPOB KOCMHYECKOTO NPOCTPAHCTRA,
»  COBpPEMEHHBIE MPUEMBI CO3/IAHUS MATEMATHUECKUX MOJIETICH.
yMETb:
» WCNONBL30BaTh pacyeTHbie W OKCHEPHUMEHTAIbHBIE METOAbl JUIA  ONpPEENEHUA CTETCHH

BO3/IEMCTBUS (DAKTOPOB KOCMHYECKOrO MPOCTPAHCTBA Ha KOCMHYECKHME anmaparbl;
» paspabareiBaTh MOJC/IM Pa3sMYHOrO YPOBHS ABJICHWH, TNPOTEKAIOWMX B KOHCTPYKIMSX,
MaTepuaslaX M NOKPbITHUAX KOCMUYECKUX araparos.
BJIAJIETh!
> HaBbIKAMH CO3@aHMA W UCTIONL30BAHUA MPOTPAaMMHBIX CPEJICTB /U1 U3YHEHH: MPOLECCOB
B3aMMOICHCTRHS (JAKTOPOB KOCMMMECKOTO MNPOCTPAHCTBA C EMEHTAMH KOHCTPYKLMH,
MaTepuaiaMu K MOKPbITHAMM KOCMHYECKHX annaparos;
> HaBbIKaMK pa3pabOTKW METOJMK MMHUTALMKH (DaKTOPOB KOCMHYECKOTO MPOCTPaHCTBA M
IKCIICPUMEHTANLHON OTPaBOTKH CPECTB 3alMThI OT BO3AEHCTBAS 9THX (haKTOPOB.
IPUOOPETYT ONBIT ACATEIBHOCTH:
» 10 M3ydeHuio npouecca (PyHKUMOHMPOBAHMS KOCMHUECKMX annapatoB B yCJIOBHIX
KOCMHYECKOro rnonéra;
> 10 0606LIEHHIO Pe3yIbTATOBR IKCIEPUMEHTAIILHOH OTPADOTKH KOCMHYECKHX anmaparos B
YCJIOBUAX KOCMHYECKOTO M0JETa.

2. MecTo AUCIHHIIMHBL (MOYJIS) B CTPYKTYPE HPOrpaMMbl ACHHPAHTYPbI
JIMCLIMTLTMHA OTHOCHTCS K BADUATHBHBIM JIMCLIMIIIMHAM TIPOTPAMMbl aCTTHPAHTYPbI.



Tpyaoemkocts 1o Buaam yHe6HO#H paboTbl

No (wac.) Dopmbl

= P -
filii as/1e)1 JIMCIMIUTHHBE (MOJ1yJ14) ounas popma oGyueHus CaMoCTOATENb

BCETD HOI paboTbl
JI3|HII3 [MJIP| C | K | CP
6 Ob6ecneyenue INEKTPOMArHHTHON P 2
COBMECTHMOCTH
HUroro: 72 | 36 - 36 | - | - - -

Hpumenanue: J13 — nexumonnoe sanstie, HI3 — nayuno-npakruueckue 3anstus, U3 —
ueesieloBarenbekne naboparophbie 3anatus , C — cemunapsl, K — unansuayanbibie KoHeyibrauuu; CP —
camocTosTe/bHas pabora obyuaioumxes;

3.3 Temaruka ayAHTOPHBIX 3aHATHI

TemaTnka N1eKLUMOHHBIX 3aHATHI

Tabnvnua 3

No
pasjesna

No
JIEKLIMH

OcHoBHoOe cosiepianue

Kon-Bo
4acos

Jlureparypa

Llenn 3anaun kypcea, Obias xapakrepucTika
KOCMMYECKOro MPOCTPAHCTBA W AEHCTBYIOWMX B HEM
ECTECTBEHHBIX M TEXHOTEHHBIX (PAKTOPOB

(1], [4], [5]

Bausnue Bakyyma: notepu razos, cybinmanms
MaTtepuanos, nnpdysnd, nameneHne oNTHIECKHX
pajIMaliHOHHbIX XapaKTEPUCTHK, HIMEHEHNE
KOd(phHILIMEHTa AKKOMOAALIMH, H3AMEHEHHE
TGHHOHPOBOHIIOCTH H IEKTPpONPOBOAHOCTH, H3IMEHEHHE
MEXaHHYECKWX CBOHCTB, BO3pACTAHUE A/Ire3UH M KOTE3NH

BiusHue KocMU4eCKOH pajnalnm: 2eKTPOMarHMTHOE
M3JIYUCHHE, KOPNYCKYJIAPHOE M3JIYUEHUE, ralakTHIECKOE
KOCMHUECKOE W3ITY4YEHHE, COJIHEHHOE KOCMUYECKOe
M3JIYYEHHE M MX BJIIMAHHUC HA MATEPHANbl M NOKPbITHA

Bo3szneicTBHEe MUKPOMETEOPOUAHOTO BEIIECTBA

hn

BausiHue HEBECOMOCTH W BHEILIHHMX TEIJIOBLIX NOTOKOB

2

LI

Bansnue HOI-IH'BHpOBaHHﬂﬁ MIasMbl CTAllMOHAPHOTO
NIasMEHHOTO JIBHTATENA: TpBGOBaHHR Nno ypoBHAM
BO3JIEHCTBUA CTALLHOHAPHBIX NAAIMEHHBIX
JIBUTaTenc, NpeabABINACMBIC K KOCMHYECKOMY
annapary.; obecrieyeHne CTONKOCTH KOCMHYECKOTro
anrnapara K BO3/IEHCTBUIO TJIA3Mbl CTaLMOHAPHOIO
MIasMEHHOro aBuraTens

Pacu@r KoHLEHTPaLLMH HOHOB B Pas/iMHbIX 30HAX
pasmetlens obopyoBaHms

Ananus croiikocT HopToBOI KabebHOIi ceTn K
BO3/IEHCTBHIO MIa3Mbl; AHAIN3 COOTBETCTBHA
BbICOKOBO/ILTHOrO 000pY10BaHHA 3a1aHHbIM
TpefoBaHnAM

(31, [6]

Obecneuenns croiikoctn obopypoeanus 1 KA B uenom
IPO3HOHHO-3ATPAHAIOIEMY BO3JICHCTBHIO CTPYH
CTALMOHAPHbBIX MIA3MEHHbIX JIBUraTE e

(8]

Obecneuenns croiikoctn obopyaosaHus U KA B uenom
3arpA3HAIOIIEMY BO3AEHCTBUIO COOCTBEHHOH BHEIIHEH
armocgepbl H aTMOC(epbl HErepPMETHYHBIX OTCEKOB

8]

XapakTepuCTHKH B3aUMOEHCTBUS KOCMHYECKOI0

arnapara ¢ TEXHOTeHHBIMH 4acTHILAMK; NEpPEYeHb

3/1IEMEHTOB KOCMHYECKOIO annapara, KpUTHHHBIX K
BO3/ICHCTBUI) TEXHOIEHHBIX HYACTHIL

(51, [7]




5.2 Ouenounnie cpeacrsa IlpUMG?ICyTO'IIIOﬁ ATTEeCTAllHH

Jlns npomekyToHHOM aTTecTaunu obyuaoumxes no aucumninae obpasosan GOHI OLEHOUYHBIX
CPE/ICTB B BHJIE KOHTPOJIbHBIX BONPOCOB

[TpumepHBIE KOHTPOIILHBIE BONPOCHI:

|. Biimsnue Bakyyma Ha HEOpraHW4eCKUe U OpraHuYecKue MaTepHalibl, CMa3KH, UCTIOJIb3YEMbIE B

KOCMUYECKOH TEXHUKE.

2. Banganue 51eKTpOMarHuTHOrO M KOPITYCKYJIAPHOrO W3JIYHEHUSA Ha MaTepraibl M NoKpbiTHs KA.

3. BoszaeicTRHE METECOPHTHO-TEXHOIEHHBIX YaCTHIL Ha MaTepuaibl ¥ mokpbiTus KA

4. Bausnue TepMOONTHYECKUX XapaKTCPUCTUK MOKPLITHH KA Ha BeTMuuHY NOTIOMEHHBIX

BHELIHWX TETUIOBBIX NOTOKOB.

5. Bausiuue HeBecoMOCTH Ha TernioBoi pemrum KA.

6. MakTOphl TEXHONEHHOrO XapakTepa, Biausiolme Ha paborocnocobnocts KA.

7. XapakTepuCTUKH HOHU3UPOBAHHOMN 11a3Mbl MJ1a3MEHHBIX PAKETHBIX JBHraTe/IeH.

8. Tpebosanus 1o ypoBHSAM BO3ACHCTBHA CTALMOHAPHBIX TUIA3MEHHBIX ABUTATE/EH,

Npe/bABIAEMbBIE K KOCMUYECKOMY anrapary.

9. Bananue pazHoro poja sarpasuenuii Ha paborocnocodnocts KA.

10. Buasl ucnbitanuit Ha CTOMKOCTb K BO3AEHCTBUAM (JAKTOPOB KOCMHHECKOTO MPOCTPAHCTBA 1

(hakTOPOB TEXHOrEHHOTO XapakTepa .

S. Ob6pasoBaTe/ibHbIC TEXHOJIOIHH 110 IHCUHILIHHE
OGy‘-ICHHC Mo JUCLUHIUIHHE BEJ1eTCH C NMPHMEHCHHAEM HHHOBAIIHOHHbLIX TEXHOJIOTHI; JICKLIUH-
I'(OHC)ZJ"IbTE’tL],i’l}‘]1 HEKLI,HH—,HHCK}/CCHH.

[Tpu ocymiecrenennu 0bpaszoBaTeLHOTO Npoliecca No AWCHMUILTUHE HCTIONL3YIOTCS CEayIomHe
HHPOPMAIMOHHO-TENCKOMMYHHKALIMOHHBIC TEXHONOMMHU:
* undopmaumonno-cripasoynas cuctema bI'TY «Boenmex»,
* nporpamMmHbie cpe/icTBa, pazpaboTaHHbie Ha Kadenpe «KocMuueckue annaparbl M BUraTeIny
* nporpammHbie cpeacTsa: Mathcad, SolidWorks, KOMITAC.

6. YHEBHO-METO/UYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUITJIMHBI

6.1 OcunoBunas Jureparypa:

Tabawmua 9
No [on
s ABTop Haumenoranue H3narenscTBO snaam®
1 Canero M. K., Teopun npoekTupoBaHus ®I'YIT «Kb
Tectoenos H. A, CJIOKHBIX TEXHUYECKUX cucteM | Apcenan um. M. B.
AramacoB B. JI. v ap. | kocmuueckoro 6asuposatHus. GOpynzen, BI'TY 2012
«BOEHMEX», AO -
HCC um. M.D.
Pelernépay
2 Pomanos A. B., OCHOBbI NPOEKTHPOBAHUA dI'YIl «Kb 2015
Tecroeaor H. A. uHdopMaltMoHHo-ynpasisiomux | Apcenan um. M. B.
M MEXaHUYECKHX CHCTEM ®pynze», BI'TY
KOCMMYECKHX annaparos «BOEHMEX», AO
HUCC um. M. D,
PemiernéBa»




CIIPABKA

o naanyun B 6nbanorexe BI'TY « BOEHMEX» um,/I.®.YceTrunoBa yyebnoi

JITEPATYPHI

. HaumenoBanue IMCUKNIIMHDBI: ]'Ipoueccu RO3/1CHCTBHA ECTECTBEHHBLIX U TEXHOTEHHBIX (]JaKTOPOB KOCMHYECKOTro
NMpOCTPAHCTBA HA KOCMHYECCKHE annapartsl.

2. Kadenpa: Kocmuueckue annaparthbl M JIBUTATENH .

3. OcHoBHas JuTeparypa:

i AgTop Haumenopanue HaparenscTBo Fod
n/n H3anus*
] Canero M. K., Teopuu npoextuposanns ciomubix | GIVIT «Kb Apcenan

Tecroenos H. A., TEXHHYECKHX cheTeM Kocmuteckoro | um. M. B. dpynsey,
Aramacos B. /1. u ap. BazupoBaHus. BI'TY «BOEHMEX», | 2012
AO UCC um. M. D,
Pewernénay
2 Pomanor A. B., OcHOBBI NPOEKTHPOBAHUSA ®I'YIT «Kb Apcenan 2015
Tectoenos H. A. MH(OPMALIMOHHO-YNPaBJIAIOUINX U um. M. B, @pynsen,
MEXAHHYECKUX CHCTEM BI'TY « BOEHMEX»,
KOCMHMHMCCKHMX annaparos AO UCC um. M@,
Pewernésay
3 Bopobesa I".A., Koncrpykunonmbie cTanm n | «llonurexuuka» — 2013
CknanHopa E.E., | cnnasei:iyued. nocobue/ pen. I'A. | CII6.
Epodeen B.K., | BopoObesoii.
Yerunosa ALA.
4 brikos, HO.A. Meroasl uccnenosanns marepuaiios | Mocksa : MITTY nm. 2015
H HOKPbITHI [Dnexrponnsiii | H.D. baymana, 2015.
pecypc|: yueb. nocobue / 1O.A. | 45 c. — Pexum
buikoe, C.J1. Kapnyxun aocryna:
https://e.lanbook.com/
book/103350
4. JlononuurenbHas JUTEPATYpA.
i AgTop Hanmenosanue HaparenncTno Hon
n/n M31aHus
5 Kansrun JI. K, MarepHasibl U NOKPLITHA B EFTY «BOEHMEX» 1996
KOCMHYECKOH TEXHUKe

6 MojiesiMpoBanue TerioBsIX pexumMoB | MawmnocTpoenue 1971
KOCMUYECKOro arnmnapara u
okpyxatoieii ero cpeast. /Tlon pen.
akaj. .M. Tlerposa.

7 Ilixapban K. K. Dueproofmen  mexay  norokamu | MAK 1994
MOHOB H MOBEPXHOCTAMM
KOHCTPYKIHOHHBIX MaTepHaNoB:
yuebroe nocodue.

8 Bewecteo  mereopHoe.  Moaens | FOCT 256645, 128-85 1985
MPOCTPAHCTBEHHOrO pacnpe/ieneHus.

9 Aramacos B. J1, Verpoiicta samuthl nosepxuocteii | BUKY um. A, @, 2000

IMToneraes b. V. u ap. IHEPrOM3TYHAIOLULHX cucrem | Mowxakckoro

KOCMHMYECKHX arrapaTos.

10 BsaumoeicTBre atoMHbIX HacTul ¢ | Hayka 1968
MOBEPXHOCTBIO TBEPAOTO TE/IA.

11 | Apudos V. A. ATOMHBIE M WOHHBIC CTONKHOBEHMS | Mup 1967
Ha MOBEPXHOCTH MeTalla.

5. [Tepeyennb pecypeoB HHPOPMALMOHHO-TENEKOMMYHHKALIMOHHOH CeTH "UurepHet", HEOOXOAMMBIX T OCBOEHHS
AWCLMITITHHBL, JJIEKTPOHHBIE OHONMOTE HBIC CHCTEMbI!
IBC: http://e.lanbook.com/

Jlupextop Gubnuorexu bI'TY
€ »

2018,

~ H.B. Cecuna




