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Pasgean 1. «XapaxTepucTnka nporpamMmbiy
1.1. Ilean peann3zamuu NporpamMmel

AxTyanuzanus 3HAaHMH O IIEPCIIEKTHBAX pPa3BUTHS MHPOBOM KOCMOHABTHKHU
Y COBEPIICHCTBOBAHUE MPHUKIIAAHBIX HABBIKOB COIPOBOXACHUS IIPOEKTHOM JeATelbHOCTH
B JIONOJIHATEIFHOM 00pa3soBaHUM a’pPOKOCMHYECKO# HAIpaBIEHHOCTH B COOTBETCTBUH
COBPEMEHHBIMH TE€XHOJIOTHSIMY, JOCTYITHBIMU B JIONOJTHUTEILHOM 00pa30BaHHH.

1.2. CoBepuiencTByeMble KOMIETEeHIINH

o CrocobeH ydJacTBOBaTh B pa3pabOTKe OCHOBHBIX M JOIMOJHHUTENHHBIX
00pa3oBaTeNbHEIX IIPOrpaMM, pa3pabaTsIBaTh OTACIbHBIE MX KOMIIOHEHTEL (B TOM YHCIIE
C MCIIOJIb30BaHKEM MH(POPMALOHHO-KOMMY HUKAIIMOHHBIX TEXHOJIOTHiA);

o CnocoGen OpraHM3OBBEIBATh COBMECTHYIO M HHIMBHAYAIbHYIO y4eOHYIO
M BOCHHUTATEIBHYIO JeATEebHOCTh OOYYaIOmIMXCs, B TOM 4YHCIE€ C OCOOBIMH
00pa3oBaTEIbHEIMU TIOTPEOHOCTSMH, B COOTBETCTBHH C TPeOOBaHMAMHA (elepaabHBIX
rocy1apCTBEHHBIX 00pa30BaTeNIbHBIX CTAH[APTOB,;

o CnocobeH  HCIOIB30BATh  IICHXOJOrO-IEAATOTMYECKHe  TEXHOJIOIMH
B IIPO()E€CCHOHANBHOM JIeATEeIbHOCTH, HeOOXOMMMEbIE /IS WHANBULYAIM3alAA OOyUeHH s,
pasBUTHS, BOCIIUTAHU;

o Cnocoben B3anMoieliCTBOBATH C y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIICHMI
B paMKax pealu3alui 00pa3oBaTeIbHBIX TPOTPaMM.

1.3. IlnanupyemMsie pe3yabTaThl 00yYeHHs

3HaTh:

o Xo COBpEMEHHOM HAy4HOH JeATEIHOCTH B KOCMUYECKOM IIPOCTPAHCTBE;

o TenneHMY pa3BUTHS IPUKIIATHON KOCMOHABTHKY;

o OCHOBEI YCTPOWCTBa KOCMHYECKHX CHCTEM, JTallbl WX IPOEKTUPOBAHUS
Y 9KCITy aTaluu;

o IIpuanwmnel BeIOOpa pakeThI-HOCHTENS IPH IUIAHHPOBAHMM KOCMHYECKOM
MHCCHUU,;

o Y CTpOiCTBO TOINTMBHON M IBUTaTEIILHOM CHCTEM;

o WHCTpYMEHTEI, KOTOpBIE HEOOXOAMMBI [UIL CONPOBOXIECHHS IPOEKTHOM
JIeSITEJIbHOCTH JETEM;

o VIHCTpyMEHTHI Il CAMOCTOSTENBHOTO Pa3BUTHS HHDKEHEPHBIX HABHIKOB.

Ymern:

o CosgaBars 3D-Mozenu B cuCTeMax aBTOMATH3MPOBAHHOIO IIPOEKTHPOBAHUS
(manmee — CAIIP);

o IIporpamMMupoBaTh MUKPOKOHTPOJUIEPH Ha 6a3e Arduino;

o IIprMeHsATP MEUKPOKOHTpOJLIEPHI Ha 6a3e Arduino B peajbHBIX CHCTEMAX;

o Pabotats ¢ Habopamu «Opbukpadt» u «HTpOCcaT;



e Paborars ¢ o6opynosanmem Xaiitex-nexa: 3D mpuHTEpOM H a3epHBIM
IPaBEPOM.

1.4. Kareropus ciaymareJeii:

MunuManbHbBI  ypoBeHs 00pasoBaHMs — OOyYeHHe MO MPOrpaMMaM CpeIHero
IPO(ECCHOHANBHOTO M BBHICIIET0 OOpa30OBaHMS B TedeHHE IEPHOJA IIPOXONKICHHS
00yt4eHus; BrIcIee 00pa3oBaHue.

Obnacts  nmpodecCHOHANTBHON — JEATENBHOCTH: IIEJArord, COIPOBOXKIAIOLIHE
IPOEKTHYIO JEATENIBHOCTh JieTedl M IporpaMMbl JJOIONHUTENBHOIO 06pa3oBaHMS
a’pOKOCMHYECKOI HAIIPaBIEHHOCTH.

MuHUMaIBHELA yPOBEHB BXOTHEIX KOMICTCHIHI: KypC IIPeIHA3HAYEH JUIs IIHPOKOM
ayqMTOpHH, He TPeOyeT CIelHanbHOK MOATOTOBKH, KPOMe 0a30BBIX HABEIKOB PabGOTHI
C KOMITBIOTEPOM.

1.5. IIporpamma peaju3syercst c IIPEIMEHEHUEM JVCTAaHIAOHHBIX
00pa30BaTeNbHBIX TEXHOIOTUH U HJIEKTPOHHOrO 06y IeHH L.

1.6. Cpox ocBoennsn: He 6ojee 8-Mu HeJEb.

1.7. TpynoemxocTh NPOrpaMMbl, BAPHAHTHI IPOXOKACHHS: 36 JacOB.



Pazpnen 2. Cogep:xanue nmporpamMmel

2.1. YueOubIii miian
Bupap1 yueOHbIX 3anaTuii/ paGor
Bcee L] a
Ne |HammenoBaHue Tem Ipakr. Camocr. . opm
Jlexmmn (1ac.) KOHTPOJIs
3ansrust | PaGora
Mopyas 1 «HayuHsblii KocMOC B METOABLI IPHKJIATHONH KOCMOHABTHKH)
Hay4Hb1i1 K0cMOC ¥ METOIBI
1. y . & 7 0 1 8 TectupoBanue
IPUKIATHON KOCMOHABTHKH
CamocrosTenpuas
ATtTtectanus mo uroram 610ka 0 0 1 1
pabota
Moayis 2 «IIpoeKkTHpOBaHHE KOCMHYECKHNX ANNAPATOB)
IIpaxTrueckas
2. |®akTophl KOCMHYECKOrO IIOJIETA 2 0 1 3 p
pabota
3 boproBsie cucremsr 3 0 9 5 CamocrosTebHast
' _|KocMuYeckoro ammapara pabota
4 IIpenmonerHrie HCIBITAHUS 1 0 0 1
" |kocMmueckoro ammapara
CamocrosTenpHas
ATtTtectamus mo uroram 610ka 1 i
pabora
Moayas 3 «PakeThI-HOCHTEIN»
IIpaxkTHueckas
5. |PakeTnI-HOCHTEIHN 2 1 3 P
paborta
6. |/IBuraresbHBIEC CHCTEMEI 2 2
CamocTosiTensHas
ATTecTanys o uroram 610Ka 1 1
paboTa
Mopyas 4 «IInaoTHpyeMasi KOCMOHABTHA»
[InnoTnpyemas KOCMOHAaBTHKA B Wmuranuonnas
7. 4 5 2 11
Poccun u B CIITA urpa
HUTOI'O 3a Bce Moayu Kypca 21 5 10 36




2.2. YueOHas nporpamMmma

Bunabi yueonnix
Ne i/ 3AHATHI, Copepxanue
y4eOHBIX padoT
Mogyas 1 «Hay4unsiii KocMoc B METOIBI IPAKJIAAHONH KOCMOHABTHKID

Tema 1. «Hayumbrii
KOCMOC B METOJIBI
IIPUKIATHOMN
KOCMOHABTHKH

Jlexmus, 4 gaca

OcHOBHBIE  HampaBIeHWsSs H  CpPEACTBA  HAy4YHOH
aestenbHOCTH B CoNHEUHOM cucTeMe — M3y dYeHHe IUIaHeT
H HMX CIYTHHKOB, MaibIX Tell COIHEYHOH CHUCTEMBI.
JucTannuonHoe 30HANpoBanre 3eMIIH 1 HaOITIOIeHHE 3a
KOCMHYECKHAM MYCOPOM.

Jlexmms, 3 yaca

CoBpemeHHbIE TelecKOmBl. MeToBI M MCCIIeI0BaHUS B
ACTPOHOMHH ¥ acTpodH3uKe.

Moayas 2 «IIpoeKTHpOBAaHHE KOCMHYECKHX ANIAPATOBY

Tema 2. «DakTopsr

KOCMHYECCKOI'O ITIOJIETA»

Jlexmus, 2 yaca

@axTOpHl, BIHMMIOIIME HA IOJET
anmapara. OcHOBBI HEOECHOM MEXAHUKH.

KOCMHYECKOI'O

CamocTosTenpHas
pabota, 2 yaca

®opmMHUpOBaHKE CTPYKTYPHOM CXEMBI GOPTOBEIX CHCTEM
KOCMMYECKOT'0 allapara.

Tema 3. «boprosrie

Jlexmms, 3 gaca

Paznuunsie 60pTOBBIe CHUCTEMBEI KOCMH4YE€CKOI'0

CHCTEMBI KOCMHYECKOTO ammapara. CHoocoObl MX peanu3aldd B KOCMHYECKHX
anrmaparay anmaparax.
Camocrosrensaas ([PaccMOTpeHHE BAapHAHTOB pealu3aldEl  OOPTOBBIX
pabota, 2 yaca  |CHCTEM KOCMHYECKOrO anmapara.
Tema 4. «IIpeanonerHsie Jlexums, 1 vac  [MeTofBl  IIPEANONETHBIX  MCIBITAHHM  paKeTHO-

ucnerranusg KAy

KOCMHYECKOH TEXHUKH.

Moayas 3 «Pakerni-HOCHTE I

Tema 5. «Pakersi-

Jlexnms, 2 gaca

B nexnmm paccMaTpuBaroTcs THOEI pakeT-HOCHTENEH,

HOCHTEIIHN» KOMIIOHOBKa ¥ BBIOOD paKeT-HOCHTeNIei 10/l MOJIE3HYIO
Harpysky
Camocrogrensnas [Bribop pakeTsl-HOocHuTeNs. Pacuét o6beMa 3aTpadeHHOrO
paboTa, 2 yaca  |TOILIMBA IS IIPOEKTA
Tema 6. Jlexuus, 2 yaca (Bupl TOIUIMBA, IPUMEHSEMOTO B KOCMOHABTHKE, THIIEI

«/lBurareabHBIE CHCTEMBDY

JBHUTaTeseHn
amnIaparoB.

paKeT-HOCI/ITeJIeﬁ n KOCMHYECKHUX




Mopyas S «IInoTnpyeMast KOCMOHABTHKA»

Tema 7. «Ilumotupyemas
KOCMOHAaBTHKA B Poccuu n
B CIITA»

Jlexmus, 4 yaca

YcrpoiicTBo PasIMYHBIX CHCTEM, KOTOpBIE
00€eCIIeUHBAIOT JKM3HEEATEIBHOCTh KOCMOHABTOB Ha
Oopry. VX peanm3anys B pasHbIX CTPaHAX.

WMuaTanuonuas
Urpa, 5 4acon

B cooTrBercTBMEM ¢ TeXHWYECKMM 3aJaHMEM Ha
MPOCKTHPOBAHME  IWIOTUPYEMOH  MEXKIUIAaHETHOM

|MHCCHH, CIIyIIaTelIA (bopmaTe MO3roBoro mrypma H

SCKH3HOTIO IIPOEKTHUPOBAHUS IPEIaraloT KOHIEIIIMIO
MHCCHM, COITIaCOBaB pabOTy BCEX I'PYIIIL.

CaMocTrosTenpHas
pabora, 2 Jyaca

Pemenne IPaKTHICCKUX 3aaad, CBA3aHHBIX C
TITAJIIOTHPY EMBIMH KOCMHYECKIMH MUCCHIMH




Pa3zgen 3. @opMbI aTTECTAIIMH M OLIEHOYHbIE MATEPHAJIBI
3.1. XapaKkTepHCTHKA OLEHOYHBIX CPEJICTB

B Ka4ecTBe KOHTPOIS BBICTYIAIOT IIPOMEXYTOYHEIE M WTOTOBBIE ATTECTAIHH.
Y4eOHble MaTepuaibl ¥ 3a[aHus VI CIIyIIaTelell pasMelleHbl B CHCTEMe YIPaBIEHUS
obyuenueM (LMS) obpazoBaTenbHO Opranvu3anym.

3.2. IIpome:RyTOUHBIH KOHTPOJIL

OC}’IIICCTBJISICTCH Ha OCHOBAHWH BBITIOJIHEHHEIX 3aJaHUMN:

Tema Dopma xouTpOJIsn | Comep:kanue

Tema «Hay4nsiii kocmoc Tect Heo6xomumo gare 80% mnpaBHIBHEIX OTBETOB,
M METOABI IPUKIATHON 3 NONBITKH IPOXOXKACHUS

KOCMOHAaBTHKI»

Mopgy e «Hayqnbrit IIpakTugeckoe Cocrariienue TEXHUYIECKOTO 3a/laHus Ha
KOCMOC ¥ METOIBI 3aJjaHue IIPOEKTHPYEMBI CITy THHK.

IPpUKIAIHOMN 3auer\ue 3ager

KOCMOHABTHKH Kputepun onenku paGoTsI:

OnpeneneHa 1enb  BHIIONHEHHS KOCMHYECKOM
muccuu — 0-2 Gamia

Omnpenenena MoJIe3Has Harpyska, ee
MaccorabapuTHbIe apamerpsl 0-3 Gaiia

Ilonesnas Harpyska OTBEYaeT IOCTABIECHHOMN IIENH
MHCCHH B IIOIHOH Mepe — 0-3 Gaiia

Hayunas wnm mpakTudeckas 3HAYAMOCTH MHUCCHH
obocHoBaHa — 0-2 Gasra

Pabora 3acumrhBaeTCs NpW IOIydeHHH GOJbINE
0 6a1710B 10 KaXIOMy KpUTepHIo 1 Gonee 6 6auIoB B

CyMMe.
Biokupyomumii KOHTPoIb.
Tema 6. CamocrosrensHas | BapuaHThl —peamMsanuu  pasIMYHBIX — OOPTOBBIX
«bopToBBIE CHCTEMBI pabora CHCT€M KOCMHYECKOTO anmapara #u OIpeaeser
KOCMHYECKOTO OLICHOYHEIE rabapUThl KOCMUYIECKOTO allllapara.
amnmapara 3auer\ne 3aver

Kpurepnu oneHkn paGoTsI:

IIpenocTaBieHBl CCHUIKM Ha IIPEANONaraeMele K
HCIONB30BAHUIO DJICKTPOHHBIE KOMIIOHEHTEI BCEX
OOpTOBBIX CHCTEM WJIH OOOCHOBAHEI CIIOCOOBI MX
peanuzanuuy — 0-6 6amios;

IIpencrarnena KOHIIEIIITHS KOHCTPYKTHBHO-
KOMIIOHOBOYHOM cxeMbl KA, mnpoBegena omenka
rabapuTHBIX mapameTpos — 0-4 Gama

Pabota 3acumthiBaercs npu moixydeHuu Gojbire (
0aJUIOB IO KAXIOMY KpHUTEpHIO H Gonee 4 GawioB B
CyMMe.




u B CII1A»

Moy b IIpaxTuyeckas YuacTHHK OTIIPaBISIET HA MPOBEPKY (haiii ¢ uTorom
«IIpoextupoBanue pabota BBIIIOJIHEHHBIX CAMOCTOSATENBHBIX paboT II0 MOYIIIO.
KOCMMYECKHX C yweroM J0pabOTOK B CyMMe MO KaXIOMy
anmaparoBy KPHTEPHIO CaMOCTOATENIBHBIX paboT OJI0Ka YYaCTHHK
JOJDKEH HaOpaTh He MeHee 15 Gaiios
Tema 5. «PakersI- CamocrosTensHas | OreHKa 3aTpar TOIUIMBA HAa PEaM3aIMI0 MHECCHH H
HOCHUTEII» pabota BBIOOD PaKeTHI-HOCUTEIIA [T 3aIIyCKa.
3auer\ne 3auer
Kputepun onenku paboTsr:
IlpoBenena onenka Tpebyemoro TomIMBA IS
BeiBefieHnd KA Ha HeoOxommmyro opbury — O0-
5 6amnoB;
O60cHOBaH BBIOOp paKeTHI-HOCHTEN 4Is BEIBoAa KA
Ha HeoOxoauMyIo opouty — 0-3 Gaia;
Pabora sacumThIBaeTCS NpU NOMydYeHMH OGOJbIIE
0 6asI0B 110 KaXkI0My KpUTEpHIO U Oojee 5 Ganios B
CYMMe.
Mozy b IIpaxTdeckoe VYuacTHHK (UHAIH3KUPYET U OTIPABIISET HA IIPOBEPKY
«[Imnorupyemas 3aJaHue TEKCT Keiica.
KOCMOHABTHKAa» Onenka Kefica HIPOMCXOAMT IO  KPUTEPHAM
CaMOCTOATENBHEIX paboT mo TeMam 5-10 mocine
JnopaboTKH Keiica.
Pa6ota 3acumthiBaeTcs mpu moiaydeHus Gonbmie 30
OasmoB.
Baokupyomuii KOHTPOIb.
Tema 7. «Ilunotupyemas Wmuranponnas | Habmonenue 3a paboToif y4acTHHKOB B IIporiecce
KOCMOHaBTHKa B Poccun urpa urpel. [TyGnudnas npe3eHTaIms HTOroB SKCIEPTHOMY

coO00IIeCTBY.
BJIoKupyIOmuii KOHTPOJIb.

3.2. Arorosast arrecranusi

PaspaboTka mpakTHyeckoro 3amaHus Ijisi oOyuarommxcs I[JJO kxocMudeckoit
HAIIPaBJICHHOCTH B paMKaX BBIOpaHHOM TEMATHKH M €€ IPe3eHTaIys




Pasznen 4. Opl"aHHBalﬂlOHHO-HeHaFOFH‘IBCKl/Ie Yc/ioBusi peajausamuu HpOFpaMMbI

4.1. OcHOBHASI M AONOJIHUTEIbHAS JINTEPATYpA.
4.1.1. OcHoBHasl JuTEpaTYypAa:
1 AnateiprieB A.A. VIH)XeHEpHBId CIPaBOYHHMK II0 KOCMHYECKOH TexHuKe /

A.A. Anareipries, AWM. AnekceeB, M.A. Baiikos u ap.; mox pen. Conomosa A.B. / 3n. 2,
nepepad. u gom., 1977.

2 bungens /I. Hamocmytank GRESAT. OGmiee omucauue / ]I bunpens,
M.IO. OBunnnukos, A.C. Cemusanos, I11. Taiins, O.E. Xpomos // TIpenpunr MuCTHTYTA
npukiagaon marematuku uMm. M.B. Kengeima PAH No 21, 2009.

3. I'ap6yx C.B. Kocmudeckre cHCTeMBI TUCTAHIMOHHOTO 30HAMPOBAHMUS 3eMIIH
/ C.B. I'apbyx, B.E. I'epmienzon — M.: U3zgarensctBo «A u by, 1997.
4. HWBanos /I.C. KanubpoBka AaTYMKOB AJISI OMpee/ieHuss OPUEHTAIMH MaJOro

kocmudeckoro annapara / JI.C. Banos, C.C. Tkaues, C.O. Kapnenko, M.IO. OB4rHHIKOB
// TlpenpunT MHCTUTYTA IpHKinagHoii Matemarukd uM. M.B. Kenapeima PAH No 28, 2010.

e WpanoB JI.C.  JlaGopaTopHBle  WCIIBITAaHHS  aITOPUTMOB  YIPABICHHUS
OpueHTaled  MUKpocmyTHHKa  «Ymbme-M» /  JI.C. MBamo, C.O. Kapnesnko,
M.IO. Osunnnukos, JI.C. Pongyrun, C.C. Tkaues // Ilpenpuntr MHCTATYTA IpUKIANHOM
Marematuka uM. M.B. Kennsima PAH No 40, 2011.

6. Kpatkoe mocobwe sl CHCTEMHOTO HHXXEHEpPa, yYACTBYIOINETO B IIPOEKTe
cosmanus MukpociyTHuka. C.O. Kapnenko, MI'TY mm. H.D. Baymana, 2003. Pexum
nocrymna: http://acs.scanex.ru/Documents/library/summary/prj_ok.doc

P Kapmenko C.O. JIabopaTopHBIi cTeH]] /I IIOJIyHATYPHOM OTpabOTKH CHCTEM
opueHTaIi MUKpO- 1 HaHocyTHHKOB / C.O. Kapnenxo, M.IO. OBunnnukos // TpenpusT
NuctutyTa npukinagHoi matematuku uM. M.B. Kengsima PAH No 38. — 2008.

8. Mupep C.A., Mexannka xocMmudeckoro monéra. OpOuTansHOe ABIDKEHUE /
C.A. Mupep — M.: Pe3onur, 2007.
9. Maiisie KocMuYecKHe anmnaparsl nHGopMalroHHoro obecteuenus / Iox pes.

npo¢. B.®. ®areea — M.: Pagnorexuuka, 2010.

10. Paymen6ax b.B., OunanukoB MLIO. Jlexnum mo MexaHHKe KOCMHYECKOI'O
nonéra — M.: MOTH, 1997. — 188 c.

11.  OpumnnukoB M.IO. «Mansimm» 3aBoeBbiBaior Mup. COOpPHMK HaydHO-
IOIYJIIPHBIX cTaTell — mobexuteneidr konkypca PO®U 2007 roma. Bemyck 11 /
M.IO. OBunnHuKOB; mox pexn. wi-kopp. PAH B.W. KomoBa — M.: M3narenscTBO
«Oxromycy, 2008. — C.17-29.

12, Opumunvkos M.IO. HavocliyTHHKM W coOBpeMeHHbIe HpOOIEMBI OCBOEHHS
kocMoca. B kH.: Ilpocrpancrea xwm3uu. K 85-meruro akamemuxa B.B.Paymen6axa /
OspumnnuKOB M.IO — M: Hayka, 1999. — C. 172-180.

13.  OpumnmmkoB MLIO. Mainble CIOyTHUKH # TPOOIEMBI WX OpPHEHTALVHL
CospeMenHble mpobnemMbl NpuKIagHOH MareMaThku. COOPHUK HAy4YHO-MOIYJISPHBIX
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crareif / M.IO. OBunHHNKOB; 1oJ pef. akan. A.A. IlerpoBa — M.: M3 Ilpecc, 2005. —
C. 197-231.

14. OpumuuukoB MLIO. OmneiT  pa3pa0oTKW, CO3NaHUS M SKCIUIYATALMH
MarHUTHBIX CHCTEM OPHEHTALUK MaibX cIryTHUKOB / MLIO. OBunanukos, B.W. ITeHbKOB,
W.IO. Kupromxus, P.b. Hemyunnckuit, A.A.Wisun, E.E.Hoxpuma // Ilpempunt
WucruryTta npuknagHoi MmareMatuky uM. M.B. Kengeima PAH No 53, 2002,

15. OsunuuukoB MLIO. Jla6oparopHbiif CTeHI st OTPaGOTKH alrOPHTMOB
OIpPECNCHA JBIKCHHSI 1[I0 CHAMKaM 3Be3gHoro He6a / M.IO. OBYMHHUKOB,
A.C. Cepennunkuii, A.M. Opannnnkos // IIpenpunt MacTuTyTa IIPUKIaJHON MaTEMATHKH
uM. M.B. Kengsimma PAH No 43, 2006.

16.  PaspaGortka cucrem KocMuueckux amnmapatos / Ilox pen. IL doprecksio,
I'. Cyaiizepna, /1. Ctapka; nep. ¢ anrn. — M.: Ansnmna ITa6mmrep, 2015. — 765 c.

17.  Space Mission Analysis and Design, Edited by J.R. Wertz, Kluwer Academic
Publishers, 2005.

18.  Fundamentals of Spacecraft Attitude Determination and Control, F. Landis
Markley and John L. Crassidis, 2014.

19. How Spacecraft Fly, Swinerd, 2008.

20.  The Dream Machines A Pictorial History of the Spaceship in Art, Science and
Literature, Ron Miller, Krieger Publishing, 1993.

2]1.  International Study on Cost Effective Earth Observation Missions, Rainer
Sandau, 2006.

22.  Space Modeling and Simulation, Larry B. Rainey, 2004.

23.  Small Satellite Missions for Earth Observation, Sandau, et al., 2010.

24.  Satellite Technology: An Introduction, Andrew F. Inglis and Arch C. Luther,
1997,

25.  The Satellite Communication Ground Segment and Earth Station Handbook,
2nd Ed., Elbert, 2014.

26.  The Art of Systems Architecting, 3rd Ed., Maier, 2009.

27.  Introduction to the Mechanics of Space Robots, Genta, 2012.

28. Emergence of Pico- and Nanosatellites for Atmospheric Research and
Technology Testing, Shiroma/Thakker, 2010.

29.  Space Technologies, Materials, Structures, Paton, CRC Press, 2003.

30. Spacecraft Formation Flying, Alfriend etal, 2010.

31. Fundamentals of Space Systems - 2nd Ed., Vincent L. Pisacane and Robert C.
Moore, 2005.

4.1.2. lononHHTEIbHAS JIUTEPATYPA
1. benenxuit B.B. Ouepxu o aBmxennn kocmudeckux ten / B.B. Bemerkmuit. //
Nz, JIKH, 2009.
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2. Wnon Mack: Tesla, SpaceX u moucku danrtactuaeckoro 6yaymero // Duuru
Bouc, Onumn-busuec, 2015.

3. Kcandomamuru JI.B. Ilapax mmaner / JLB. Kcandomamuru // M3patenscrBo;
Hayxka, 1997.

4, Space Mission Engineering: The New SMAD (SME-SMAD), Wertz, Everett
and Puschell, 2011.

5. The Logic of Microspace, Rick Fleeter, Microcosm/Kluwer, 2000.

6. Reducing Space Mission Cost, James R. Wertz and Wiley J. Larson, 1996.

7. Small Satellites Past, Present and Future, Helvajian and Janson, 2009.

8. Xypnan «HoBocTH KOCMOHABTHKH.

9. Kypuan «Pycckuii kocMocCy.

4.2. UHTEpHET-pecypChI:

L. YouTube-xanan «TBoit cekTop KocMocay: IEKIMHA [0 KOCMOHABTHKE, 3aIlUCH
Kypca «OcHOBEI KocMudecKoit Texaukm» B MI'TY um.H.D. Baymana.

2 OmnnaiiH-Kypc «KoHcTpyupoBanue KOCMUYECKOi TEXHUKID»:
https://stepik.org/course/2119.

3. Omnnaiin-xypc ~ «CoBpemMeHHas ~ KOCMOHaBTWKa».  Todka  jocTyma:
https://stepik.org/course/650/.

4. Ot1ckaHMpoBaHHBIE KHHIH II0 KOCMOHABTHMKE «OMH30IBI KOCMOHABTHKI
http://epizodyspace.ru/.

5. Caiit Anbga IlenTaspa c Hogpo6HOCTIMH 0 3amyckax KA u paker-HocuTeneii:
https://thealphacentauri.net/

6. I'pynmer BKontakre: «Mope sicHOcTH», «OTKDHITEIE KOCMOC» CTaThH,

BUJICOPOJIUKH, IIEPEBOJIBI 3apYOEKHBIX CTATell 0 COBpeMEHHOM KOCMOHABTHKE.
4.3. MaTepua/ibHO-TEXHHYECKHE YCIOBHS PeaTH3aNHM POrPaMMBbI

4.3.1. Heo6xoqumoe oGopynoBanue
e IlepcoHaypHBI KOMIIBIOTED WK HOYTOYK C BBIXOIOM B WuTeprer;

4.3.2. HeoGxoqumoe mporpamMmHuoe obeciedeHue

o Ilporpammuoe ofecmedeHMe M3 IEpEYHS CHCTEM AaBTOMATH3HPOBAHHOIO
npoextupoBanus, SolidWorks, Autodesk Fusion360, Autodes Inventor.
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