degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OCHOBBI KOCMUY€ECKOW NHKEHEPUU
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa MPUKITaTHON MEXaHUKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hOpMBI MPOMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - 3aueT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy coctaBuiu:

A.A. Ky3HenoB, npemnoaaBaTeinb
B.C. Bopomnaes, npenogaBareib
W.H. 3aBbsioB, Kau. (hU3.-MaT. HayK

[Iporpamma obcyxneHa Ha 3acefanny Kadeapsl npukiaanoi Mmexanuku 10.04.2023



AHHOTANMA

Kypc «OcCHOBBI KOCMHYECKOW WH)KEHEPHM» TpeIHAa3HaueH sl KOMIUIEKCHOTO H3Yy4eHHsS KOCMHUYECKOH
TEeXHUKH, a HMMEHHO THIIOB, YCTPOWCTBA, Ha3HA4YEHHS M TPHHLUIIOB pPaOOTHI CUCTEM HCKYCCTBEHHBIX
CITyTHUKOB.

B kypce paccmarpuBaloTCS OCHOBHBIE 3aJadd KOCMHUYECKHX amlapaToB, KOHCTPYKIHS U CHCTEMBI
KOCMHMYECKUX allaparoB (JBUTaTelbHbIE YCTAHOBKU, CHUCTEMbI CBSI3M, CHUCTEMBbl OPHEHTAIlMH, CHCTEMa
JHEProcHaO)KEHMS),  HCIIOJIb30BAaHME  CHYTHUKOB  (JUCTAaHIMOHHOE  30HIMpPOBAHUE,  HABUTaIWA,
KOMMYHHKALUH).

Kypc HampaBiieH Ha 3aKpeIuieHne W paKTHYeCcKoe IpUMeHeHne KypcoB «Jlnddepeninansapie ypaBHEHUS» U
«Teopernueckasi MEXaHUKaY.

1. lean u 3apa4un

Heab nucUMMINHBI

- (hopmupoBaHHE NMOHUMAHUS COBPEMEHHOH KOCMHUYECKOM TEXHHKH M HCXOIHBIX JaHHBIX Ui €&
pa3paboTKu.

33]13‘[1/[ JAUCHUIIINHBI

- (I)OpMI/I];)OBaHI/Ie BCCCTOPOHHCTO IMPECACTABIICHUA 00 yCTpOﬁCTBG " NpUHOUIIAX pa60TBI COBPCMCHHBIX
KOCMHUYCCKUX allraparosB.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HanmeHnoBaHne KOMITETEHITUT WNHIuKaTopsl JOCTUKEHUS KOMIIETEHIUN
OIIK-1.1 TloHumaer npUHIMIBI PabOTHl HUCIOIB3YEMOTO
o0opyI0oBaHUS
OIIK-1.2 Crnocoben MPOBOJIUTH SKCIEPUMEHT C
OIIK-1 CriocobeH k mpodecCHOHANBHOM HCTIONIb30BaHUEM HCCIIEA0BATEIILCKOTO 000PYIOBaHUS
SKCILTyaTallui COBPEMEHHOTO HAYYHOTO U OIIK-1.3 Bmageer HaBblkaMu 0Oe30MacHON pabOTHI ¢

TEXHOJIOTUIECKOTO 000PYI0BaHHs U IPUOOPOB COBPEMCHHBEIMH  HAy4YHBIMH  TpuOOpaMu ¥ JAPYTUM
IKCTIEPUMEHTAIILHBIM 000PY/I0BaHUEM

OIIK-1.4 3Haer OcHOBHBIE IPaBUIIA MIOBEICHUS U PaOOTHI B
Hay4HOU naboparopun

OIIK-3.1 CrnocobeH MpoBOIUTH aHAIHM3 MPOOJIEM W 3ajiad,

OIIK-3 CriocoOeH orpeneanTs PU3nIeCKyIo, BO3HHKAIONIMX Tpu paboTe B obmactu mpodeccHoHaTbHOU
€CTECTBCHHOHAYYHYIO CYITHOCTh MPOOIIEM, JEATEIIbHOCTH

BO3HHUKAIOIIKX B X0J1€ MpodeccrnoHanbHON OIIK-3.2 CrmocobeH TpUMEHATh 3HAHWS B 00JacTH
AEATEIBHOCTH, IIPOBECTH UX KAYECTBEHHBIH M |TEXHUYECKOW (DU3MKHM ISl TPOBEICHUS KAYECTBEHHOTO H
KOJIMYCCTBCHHBIM aHAIU3 KOJTMUCCTBEHHOTO  aHaiM3a  3a1a4,  (DOpMyJIHpOBAaHUSA

BbIBOAOB 1 OLICHKH ITOJYUYCHHBIX PE3YJIbTATOB

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILINHE (MOTYJII0)
B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HATB!
- OCHOBHBIE (DAKTOPHI, BIHSIONINE HA BO3MYIIIEHUE OPOUT;
- OCHOBHBIC 33J]a4l KocMHuueckux anmnapatoB (KA);
- YCTpOWCTBA M CHCTEMBI KOCMHYECKHX allllaparoB: (U3WYecKue MPUHIUIBI JIEUCTBUA MW UX
MHXEHEPHO-TEXHIUYECKas peaiu3allns;
- IBUTaTeNbHbIE ycTaHOBKU KA;
- CHUCTEMbI OpHeHTauu 1 HaBurauu KA;
- cucteMsl cBsa3u KA;
- cucteMsl yrpasnenus KA;
- cucTeMEl 1ekTponuTanus KA;
- cucteMbl TepmoperynrupoBanus KA;
- IMETh MOHATHE O TpynnupoBkax KA.
YMETh:



- MPUMEHSTH TIOJyYEHHBIC 3HAHUSI IPU BHIPAOOTKE UCXOIHBIX JTAHHBIX IS MTPOCKTHpOoBaHUS KA
- IPUMEHSITh TOJTyYECHHbIC 3HAHUS TIPU MOCTPOCHUH (PU3MUECKUX M MaTeMaTHIecKUX MoJesiel paboTh
cuctem KA.
BIIAJIETh:
- oOmagare o0mIel spyauIel B BOMPOCax MPUHITUTIOB paboThl cucteM KA.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcHoBHBIE  (aKTOpHI, BIMAIOIIME HA 4 5 4
BO3MYIIICHHS OPOMHT.
2 OcHoBHble 3agaun KA. 2 4 4
3 Cucrems! opuentanuu KA. 6 3 3
4 AnropuT™Mbl Koppekimu opuentanuu KA. 3 6 4
Nroro yacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. OcHOBHBIE (haKTOPBI, BIUSIONIME HA BOMYIIECHHS OpOUT.

Krnaccuueckue manéspol 1o cmene opouts KA.

2. OcHoBHbIe 3a1aun KA.

VYerpoiictBa u cucremsl KA: ¢usndeckne nmpuHIMIBI AEHCTBUS M HUX HH)KEHEPHO-TEXHHUYCCKAsS
peanu3anusl.

3. Cuctemsl opuenTanuu KA.

HBurarensHsle ycraHoBKH KA. Cucremsl opuentaunu KA: narunku, ypaBHeHue rupockona, 3gpdexr
Canbsika, T1a3epHBIA THPOCKOIL.

4. Anroputmbl Koppekiuu opueHtanuu KA.
Anroputmbl koppekiuu opuentanuu KA: TTU/I-perynuposanue, unstp Kanmana.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMHLIOTepHaH ayaquToOpHs, IPOCKTOP, JOCKA.




6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
Jlureparypa u3 Gonna kadeapsr:

1. «Spacecraft Systems Engineering” 4th edition by Peter Fortescue, Graham Swinerd and John Stark
(2011).

JomnonHutensHas auTeparypa

1. OcHOBBI TEXHHUKH pakeTHOTO monera [Tekcr] : yueb. mocodue mis By3os / B. . ®eogocheB .— 2-¢
u3M., ucnp. — M. : Hayka, 1981 .— 495 c.

Jlureparypa u3 Gonna kadeapsi:

1. “Rocket Propulsion Elements” 8th edition by Oscar Biblartz and George P. Satton (2010)

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

- https://solarsystem.nasa.gov/basics/ — calit NASA 00 ucclieIoBaHUAX OKOJI03EMHOTO TIPOCTPAHCTBA
1 COJHEYHOH CUCTEMBI

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Microsoft Office.
9. MeTonuuecKHe YKa3aHUs 151 00y4AIOMIMXCS 10 OCBOEHHIO TUCHUILTHHBI (MOTYJIsI)

Jlekunu CONpPOBOXKIAIOTCS JTa0OPAaTOPHBIMU PabOTaMu, B IPOLIECCE BBIMOTHEHUS KOTOPBIX CTYICHT
pabotaet B 110 BBICOKOTO YPOBHS, a TAKXKe MPUMEHSIET 3HAHUS, TIOIy4YCHHBIC Ha JICKIMH.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

- 03HAKOMJICHHUE C aKTyaJbHOM HAy4YHOH JUTEpaTypoi;

- YTEHHUE PEKOMEH/I0BaHHOM JIUTEPaTypHl;

- IpopaboTKy yueOHOro Marepuana (10 KOHCIIEKTaM JIEKIHiA, y4eOHOi IuTeparype).

PykoBOACTBO M KOHTPOIIb 3a CaMOCTOSTEIIEHON pabOTOW CTy[IEHTa OCYIIECTBISET IPEnoaBaTelb
MIOCPEICTBOM MPOBEIEHUS MHANBUAYAIbHBIX KOHCYJIBTAIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa MpuKIaAHON MEXaHUKH

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 2 (BeCEHHHI) - 3a4eT
PaspaGorunkm:

A.A. Ky3HenoB, npemnoaaBaTeib
B.C. Bopomnaes, npenogaBareib
W.H. 3aBbsioB, Kau. (pU3.-MarT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmeHoBaHnEe KOMITETEHITUT WNHuKaTopsl JOCTUKEHUS KOMIIETEHIUN
OIIK-1.1 Tlonumaer npUHIMIBI PabOTHl HUCIOIB3YEMOTO
00opyI0BaHUS
OIIK-1.2 Cnocoben MPOBOJIUTH SKCHEPUMEHT C
OIIK-1 Criocob6eH k podecCHOHANBHOM UCTIONIb30BaHUEM HCCIIEA0BATEIILCKOTO 000PYIOBaHUS
SKCILTyaTallui COBPEMEHHOTO HAyYHOTO U OIIK-1.3 Bmageer HaBblkamMu 0Oe30MacHON pabOTHI ¢

TEXHOJIOTUIECKOTO 000PYI0BaHHs U IPUOOPOB COBPEMCHHBIMH  HAy4YHBIMH  TpuOOpaMu ¥ JAPYTUM
IKCTIEPUMEHTAIILHBIM 000PY/I0BaHUEM

OIIK-1.4 3Haer OCHOBHBIE IPaBUIIA MIOBEICHUS U PaOOTHI B
Hay4HOU naboparopun

OIIK-3.1 CrnocobeH MpoBOIUTH aHAIHM3 MPOOJIEM W 3ajiad,

OIIK-3 CriocoOeH orpeneanTs PU3nIeCKyro, BO3HHKAIONIIMX Tpu paboTe B obmactu mpodeccHoHaThHOU
€CTECTBCHHOHAYYHYIO CYITHOCTh MPOOIIEM, JEATEIIbHOCTH

BO3HHUKAIOIIKX B X0J1€ MpodeccrnoHanbHON OIIK-3.2 CrmocobeH TpUMEHATh 3HAHWS B 00JacTH
JEATEIBHOCTH, IIPOBECTH UX KAYECTBEHHBIH M |TEXHUYECKOW (DU3MKHM ISl TPOBEICHUS KAYE€CTBEHHOTO H
KOJIMYCCTBCHHBIM aHAIU3 KOJTMUCCTBEHHOTO  aHaiM3a  3aaa4,  (DOpMyIHpOBAHUS

BbIBOAOB 1 OLICHKH IMOJYUYCHHBIX PE3YJIbTATOB

2. Iloka3zare/iM OCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyueHus AUCHMIUIMHBI « OCHOBBI KOCMHYECKOH HHKEHEPUN» 00ydaroIuiics JOJIKEeH:

3HATh:
- OCHOBHBIE (DaKTOPBI, BIUSIOLINE HA BOSMYILEHUE OpOUT;
- OCHOBHBIC 33J]aul KocMHuueckux anmnapatoB (KA);
- YCTpPOHCTBa M CHUCTEMbl KOCMUYECKHX alnaparoB: (U3WYECKWe NPUHLUIBI ACHCTBUS W HUX
HUH)XEHEPHO-TEXHUYECKasl pealn3alus;
- IBUTaTeNbHbIE yCTaHOBKU KA;
- CHCTEMbI OpHeHTauu U HaBuranuu KA;
- cucteMsl cBsa3u KA;
- cucteMsl yrpasnenus KA;
- cucteMsbl nekrponuTanus KA;
- cucteMbl TepmoperynrupoBanus KA;
- IMETh MTOHATHE O TpynnupoBkax KA.
yMeThb:
- IPUMEHSATH MOJyYCHHBIC 3HAHUS MTPU BBIPAOOTKE MCXOIHBIX JaHHBIX AT MpoeKTHpoBaHus KA;
- IPUMEHSTD MOJIy4YE€HHBIE 3HAHUS NIPU MOCTPOCHUH (PU3MUECKUX U MaTeMaTHYeCKUX Mojesiel paboThl
cuctem KA.
BJIaJeTh:
- 00nasiath o0IIeld PpyAUIIMeii B BONpOcax MPUHITUIIOB padoThl cucteM KA.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuil KOHTPOJIb OCYLIECTBISICTCSI B BUJI€ MHAWBUIYAIbHBIX EPUOJUYECKUX OIPOCOB IO Kax10il
MPONICHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bormpoc Neo 1

dakTophl, BIUAIONME HA BO3MYIICHUS! OpOUT. XapakTepHble BETUIHHbI 9P HEKTOB.
Bormpoc Ne 2

Ocuognblie 3amaun KA. YerpoiictBa u cuctemsr KA.

Bormpoc Ne 3




JBurarensHble ycTaHoBKH KA.

Bormpoc Ne 4

Cucremsb! opuentanuu 1 HaBuranuu KA. Jlatunku.

Bormpoc Ne 5

Cucremsbl opueHTanuu 1 HaBuraruu KA.

Bormpoc Ne 6

ANTOpUTMBI KOPPEKTUPOBAHUS OPUEHTALIUH.

Bormpoc Ne 7

[Ipeobpazoanne Oypre. Curnansl u mrymbl. CucteMs cBsizu KA.
Bormpoc Ne 8

dakTopbl KOCMHUYECKOTO MPOCTPAHCTBA, BIUsIoNKe Ha paboty cucteM KA. Cucremsl ynipapnenus KA.
Bormpoc Ne 9

Cucremsl anekrporutanust KA. Crucremsl Tepmocradbunm3zanym KA.
Bormpoc Ne 10

3amava /133. Kocmudeckue rpynmupoBKy.

Kpurepun onennBanus

ONCHKa «3a4YTCHO»  BBICTABJIACTCA  CTYACHTY, ¢€CJIM OH KaK MHHHUMYM 3HACT MaTcpuall
9K3aMCHAIlMOHHOT'O 6I/IJIeTa, n3jgaract €ro, AEMOHCTPUPYET YMCHUC ITPUMCHATD IMOJIYUYCHHBIC 3HAHWS HA
MPAKTUKE NPU BBIIIOJIHCHUN JOMAITHUX 3a,[[aHI/II\/’I, HC JOITYCKAacCT B OTBCTC FI)Y6BIX OH_II/I6OK;

OLICHKAa «HE 3a4TEHO» BBICTABISIETCS CTYAEHTY, €CIM BO BpeMs OTBETa OH IOKa3al, 4TO HE 3HAET
OonbIell YacTH OCHOBHOTO COACp)KaHUs y4eOHON NpOrpaMMbl JUCHMIUIMHBI, IOIYyCKaeT rpyObie
om0k B (OPMYIUPOBKAX OCHOBHBIX MOHATUN IUCLUILIMHBI U HE YMEET MCIIOJIb30BATh MOIyUYeHHBIE
3HaHUA IPU PELICHUH TUIIOBBIX [IPAKTUYECKUX 3a]ay.

5. MeTtonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeaeHnu ycTHOro 3auéra oOydarouieMmycsi BelaaeTcs OuneT u npegocrasisercs 60 MUHYT Ha
noarotoBKy. Onpoc o0y4aromierocst mo OuieTy He JI0/DKEH MPEBBIATh JBYX aCTPOHOMHYECKUX YacoB.
Bo Bpems mnposenenust auddepeHurpoBaHHOro 3ad€ra MpHU IOATOTOBKE OTBETOB HAa OWIIETHI,
00ydJaroIuecs: MOTYT MOJIb30BaThCs JIF00O0M MEUaTHON TUTEepaTypoli U KOHCTIEKTaMH JICKIIUH.



