MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBbBI TEOPHH ITOJIETA KOCMMYECKOI'O AIITIAPATA

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITuoTUpyeMble U aBTOMaTHYeCKHe KOCMUYeCKHe annaparbl H CHCTeMBI
TOATOTOBKH
YpoBeHB BhICIIero 06pa3oBaHusA Cnenuanurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
Kadeapa-pa3padorunk paboueit A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN
nporpaMmsbI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
MartBeeB Hukonaii KoHCTaHTUHOBUWY, CTapILKii TIpero/iaBaTesib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI TEOPUN ITOJIETA KOCMHMNYECKOI'O AIIITAPATA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

TICK-1/23.1 — criocobHOCTh IPOEKTUPOBaTh, KOHCTPYHUPOBATh U COTIPOBOXKIATE Ha BCEX ITarax KM3HEHHOTO
LIMKJIa KOCMWUeCKHe arrmaparbl, KOCMUYeCKUe CUCTeMbI U UX COCTaBHbIe YacTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-1/23.1
3HAHUA:
TOHUMaHKe MPYHLUIIOB OPOUTATBEHOTO TIOCTPOEHHUST KOCMUYeCKHX CUCTEM;

YMmeHus:
TMMOHMMaHNe MPUHIUIIOB Op61/ITaJI])HOI‘0 MOCTPOEHHA KOCMHUYECKHX CHUCTEM;

HAsblKU:

TIOCTPOEHUA OINTUMAIbHOM CXeMbl U pacueTa OCHOBHBIX XdPAKTEePHUCTHK MdaHeBpad KOCMHUYECKOI'o

arirapara.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmmaa OCHOBBI TEOPUM ITOJIETA KOCMMYECKOI'O AIITTIAPATA sBrnsieTcst
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel TIOATOTOBKH 110 HarpasieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CogepxaHue JUCLIUIVIMHGI SBJISI€TCS JIOTUYeCKUM Tpogo/pkeHueM auctuiivd: ABTOMATHU3AITAA
NMHXEHEPHO-TEXHUYECKHNX PACUHETOB.

CopepXaHvie  JUCLUIIIMHBI  SIBJISIETCST  OCHOBOM  fyia  ocBoenusi guctumuiid: CHUCTEMbI
ABTOMATHUYECKOTI'O YITPAB/IEHUSA ABMKEHUEM.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHI U
WCTO/b30BaTh X JJIs pellleHrs 3aZia4 NpodeCcCUOHaNbHON fesTeTbHOCTH

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MIPaKTUUeCKOro NIpUMeHeHHs!



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUIAKTHYECKHUX eJUHHUIL]

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuuu

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHYeckue
3aHATUA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-1/23.1

Paspen 1. OcHOBHbIe MOHATHSI MEXaHUKH KOCMHYECKOro nosiera. 1. Paszesnsl
Teopuu noneta KA. OCHOBHbIe XapaKTePUCTHKHM OKOI03eMHOTO M KOCMUYECKOro
npocrpaHcTBa. OCHOBHBIE MOJle/I TPaBUTALIMOHHOTO 0151 3eMJIH. 2. D/IeMeHTbI
TEOpHH T1071eTa, CUCTeMbl KoopauHat. HebecHast cdepa. CrcTeMbl KOOpPAMHAT,
TIpYMeHsieMble NPY U3yUeHHH JIBMKeHHs] KOCMUYEeCKHX arirapaTos.

Paszpen 2. OCHOBHBIE yDABHEHHsI HEBO3MYILIEHHOT0 OPOHUTA/ILHOTO ABH)KEHHSI.
[nddepeHipanbHOe ypaBHeHHe OTHOCUTEIBLHOTO JBVKEHHs B 3a/lade JIBYX TeJl.
‘YpaBHeHMs1: MHTerpas SHepriu, MHTerpa riowaeii, uarerpan Jlaraaca.

10

Paszpen 3. TpaeKTOpHH HEBO3MYILIIEHHOI'0 0POMTAILHOTO ABIKeHUs. THITbI
OpOUT. 3aBUCMMOCTB THITA OPOUTHI OT HaYa/IbHBIX YC/IOBHUIA JBIDKeHusl. [TepBasi,
BTOpasi U TPEThsI KOCMUYECKUE CKOPOCTH.

10

Paspen 4. 3akoHbl 1 ypaBHeHHe Kertepa. ®opMya1poBKY [epBoro, BTOPOro u
TpeThero 3akoHOB Kerepa. YpaBuenue Kerutepa. Bpems mepesieta Mexxay
TIPOU3BOJIBHBIMU TOUKaMU Opﬁl/ITBI.

15

10

Paszpen 5. diemenTsl opouThl KA. OcHOBHBIE apaMeTpsl 0p6uThl. OnpesieneHye
3/IeMEHTOB I'e0CTaLIOHAPHbIX U COJTHEYHO-CHHXPOHHBIX OpOHT.

11

10

Paspen 6. Tpacca mosieTa KocMu4ecKoro anmnapara. OCHOBHbIe (DaKTOpBI,
onpegenstomue TUr Tpaccel KA. Buzbl Tpacc KA. MeToziviKa OCTPOeHHs Tpacchl
KA.

11

10

Paspen 7. Bo3amyiueHHoe opGuTanbHoe Aikenne KA. OCHOBHbIE METO/bI
HCC/e/l0BaHUsI BO3MYILIEHHOTO ABMKeHUs LieHTpa Macc KA. MeToz, 0CKy/IupyHOLUX
3/1eMeHTOB. Mozie/b Bo3MylieHHOro ABwkeHust KA. [Tepuopnueckre 1 BeKOBbIe
BO3MyILIeHHs1 0pouTh KA.

12

10

Pa3paen 8. AHa/iu3 u3MeHeHHH MapaMeTpoB 0pOHTEI, BBI3b
BO3MYyIAIMMH (hakTopamu. ITpoBe/ieHNe UCC/Iel0BAaHNH BMSHUS BHELIHUX
BO3MYIIAOIMX (aKTOPOB HA OCHOBHBIE TTaPaMETPhI OKOJI03eMHBIX OPOMT. AHAIH3
pe3y/IbTaToB, M0/TyYeHHbIX TIPH MO/Ie/TMPOBAHNH BO3MYIIEHHOTO [JBIKEHHUSI C
pesy/IbTaTaMH, MO/TyYeHHbIX 10 TIPHO/IKeHHbIM aHA/IMTHYeCKUM 3aBUCHMOCTSIM.

IX OC] IMI

36

20

17

16

10

Pa3aen 9. ManeBpupoBanue KA. Bujp! 1 K1accuHKaLyis MaHeBpPOB.
O60611jeHHas cxema MexxopbuTasnsHoro rnepesiera KA. KnuHemarrka UMY/ IBCHBIX
MaHeBpOB. KomnnaHaprn?I OAHOI/IMI'Iy]'ILCHHﬁ OPGHTaﬂbeIﬁ riepexon. ﬂByX Hu Tpex
WMITY/IbCHbIE KOMIIIaHapHbIe riepexo/bl. HekoMriaHapHbie MexopOuTabHbie
niepexozibl. PazupoBaHue opoUT.

21

16

10

Paspen 10. ManeBpb! commkenus u cnycka KA. Manesp zja/ibHero commkeHust.
Manesp 6mkHero HaBezieHust Tpaektopust criycka KA ¢ opbutst. Onpegenenue
XapaKTePUCTUKN y4acTKOB CITyCKa.

14

10

10

Bcero 3a 5 cemecTp

144

51

17

17

17

93

100

Bcero no gucuuninHe

144

51

17

17

17

93

100

3.2. AyAMTOPHBIA MPAKTHKYM

Ne
n/n

HauMeHOBaHHe

M CIMTLTAHBI

Homep n

pa3jesia

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
JacoB

Pazpen 3.
Tpaekropuu
HEBO3MYILIEHHOTO
opOUTAIBLHOTO
IIBYDKEHUSI.

[ABVDKeHUSA.

OmnpejienieHye BUJIOB TPAeKTOPUI HEBO3MYIIIEHHOTO OPOUTATBHOTO

Pazgen 4. 3akoHbI
Y ypaBHeHUe

JABIDKeHHWA

3aKOHBI Kenﬂepa " MX UCIIO/Ib30BdHHWE [JId OripeeIeHUA XapaKTepHUuCTHUK

opbutsl KA.

3 |Kemnepa. BpeMeHHbIe XapakTepuCTUKY JBIKeHUs1 KA 1o opbuTte 2
Pazpen 5.
4  |DyeMeHThl OripesiesieHre TTapaMeTPOB COJTHEUHO-CHHXPOHHBIX OPOMT. 2

Paspen 6. Tpacca
riosieTa
KOCMUYeCKOro
arrapara.

IMocTpoeHyre TpacCh MOJIeTa KOCMUUECKOTO arrapara.
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6 |Pa3gen9. MaHeBpHpOBaHHE KOCMHUUECKHX arapaToB Ha opbute. KuHeMaTrka 5
MaHeBpHpOBaHHEe MeXXOPOUTANTBHBIX TIEPEX0/|0B. PacueT KOMI/IaHAPHBIX O[HOUMITY/IbCHBIX,
KA. JByXUMITY/IbCHBIX U TPEXHUMITY/TbCHBIX Mlepexo/joB. PacueT
HEKOMIJIaHApHBIX MeKOPOUTA/ILHBIX ITepexoj0B. MaHeBp BCTpeua, pacyuer
¢a3upoBaHust OpOUT.
Pa3zgen 10.
ManeBpsl
7 OmnpefeneHye XapaKTePUCTUKU YYACTKOB Cycka KA ¢ opOUTHI. 2
cOmpKeHus 1 Pea PaKTep ye y P
crycka KA.
Bcero 3a 5 cemectp 17
3.3. JIaGopaTopHbIii NPAaKTUKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHHe pa3jesa
Tema /1a00paTopHOro NpakTHKyma aya.
n/n JUCHMILTAHBI
4acoB
WccnenoBanue BvsiHYe HELIEHTPaIbHOCTU
1 rPaBUTALIMOHHOTO TT0JISl TATOTeHUsl 3eMJId Ha 6
Pa3zen 8. AHa/IN3 U3MeHeHHit opOuTabHbIe TapaMeTpPhl OKOJI03€MHBIX OpPOUT
rapameTpoB OpPOUTHI, BHI3bIBAEMBIX NccnenoBanue BvsiHMe BO3MYLAIOLETO
2  |0CHOBHBIMU BO3MYILIAIOLLIMU BO3/IeMICTBUSI OT a39pOJMHAMUUECKOT0 CONIPOTUB/IeHUs] 6
(hakTOpamu. Ha opOuTa/IbHbIE TTapaMeTPhI OKOJIO3eMHBIX OPOUT
3 NccnenoBanue BvsiHYe CUJI CBETOBOIO aB/ieHUs Ha 5
opOuTanbHbIe TapaMeTpPhl OKOJI03€MHBIX OpOUT
Bcero 3a 5 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep v HaiMeHOBaHuUe pa3jesa Oo0Bem,
CojaepxaHue y4e0HOro 3a/JaHUsI
n/n JUCLUTNIUHBI 4acoB
ITpopaboTKa U ZI0To/THeHe KOMMEHTapUsMy
Pazpen 1. OcHOBHBIE NIOHATUS MEXaHUKU
1 JIEKLIMOHHOT0 MaTepuasa C UCT0Ib30BaHUEM 6
KOCMMUECKOT0 110J1eTa.
yueOHO-MeToAinYe CKUX NCTOUHUKOB
Pasgen 2. OcHOBHbIE YpaBHeHUs ITpopaboTKa U Zi0TNo/THeHe KOMMEHTapUsMy
2 |HEeBO3MYIIIEHHOTO OpOUTATLHOTO JIEKLIMOHHOT0 MaTepuasa C UCI0Ib30BaHUEM 6
[IBIDKEHMUSI. yueOHO-MeToAinYe CKUX NCTOUHUKOB
[ToaroToBKa K MpakTHUeCKUM 3aHATUsIM. V3yueHue
Paspen 3. TpaekTopyy HEBO3MYILIEHHOT'O "
3 JIEKLIMOHHOT0 MaTepuasa o TeMaM 3aHsATUN U 6
OpOUTATBHOTO JIBMDKEHUS.
a/rOpyUTMOB peLlIeHUs TUITOBBIX 3a/au.
[ToaroToBKa K MpaKTUYeCKUM 3aHATUsIM. V3ydeHue
Paspen 4. 3akoHbI U ypaBHeHUe "
4 Keruiena JIEKLIMOHHOT0 MaTrepuasa o TeMaM 3aHsATUN U 9
pa. a/rOpyUTMOB peLlIeHUs TUIMOBbIX 3a/au.
[ToaroToBKa K MpaKTUYeCKUM 3aHATUsIM. V3yueHue
5 |Pa3gmen 5. DyeMeHThI OpoOUTHI KA. JIEKIIMOHHOTO MaTepuasia 1o TeMaM 3aHATUN U 8
aAroOpyUTMOB peLleHUs TUIMOBBIX 3a/au.
[ToaroToBKa K MpaKTUYeCKUM 3aHATUsIM. V3ydeHue
Paspen 6. Tpacca nosieta KOCMUUECKOTO o
6 Anmapara JIEKLIMOHHOT'0 MaTepuasa o TeMaM 3aHsATUN U 8
para. aAroOpyUTMOB peLIeHUs TUIMOBBIX 3aau.
ITpopaboTKa U ZI0To/THEHe KOMMEHTapUsMy
Paszen 7. Bo3MylijeHHOe OpOUTaIbHOE
7 JIEKLIMOHHOT'0 MaTepuasa C UCI0/Ib30BaHUEM 8
nBwkeHne KA.
yueOHO-MeToAnYe CKUX UCTOUHUKOB.
Pazpen 8. AHanu3 u3MeHeHUiH
TapamMeTPOB OPOWTHI, BHI3bIBAEMBIX
8 P PoB op ’ [MoaroroBka K 1abopaTopHLIM paboTam 16
OCHOBHBIMH BO3MYILIAIOLLIMU
(hakTOpamu.
ITogroroBka K MpakTAYeCKUM 3aHATHAM. V3yueHue
9  |Pa3gen 9. Manespuposanue KA. JIEKLIMOHHOTO Marepuasa Mo TeMaM 3aHsTUN U 16
aArOpYUTMOB pellIeHUs TUTIOBBIX 3a/jau
10 |Pasmen 10. MaHeBpbI COMDKEHUs U [ToaroTroBKa K MpakTU4YeCKUM 3aHATUSIM. VI3yueHue 10
criycka KA. JIEKLIMOHHOTO MaTepuasa Mo TeMaM 3aHsTUN U
aArOpUTMOB pelleHUs TUTMIOBBIX 3a/au.
7 21037




Bcero 3a 5 cemectp

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI

CEMECTP HEJEJ/IN CEMECTPA
123 4 |5 678 9 |10 11 12 13 14 15 16 |17
5 TexK| |OP TexK|P| Otu. o JIP Otu. o JIP Ortu. no JIP, TexkK | IP

YcnoBHbIe 0003HAYEHUS:
o JIP — auarHOCTHUeCKasi paboTa;
e TekK — BOMpOCHI [/151 TEKYILETO KOHTPOJIS;
e Ortu. no JIP — otuet 1o JIP.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/EHTOB IPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnemyronux dhopMax:

JIMarHoCTUYeCKasi pabora;
BOITIPOCHI JI/IS TEKYIIIETO KOHTPOJIS;
oruet 110 JIP.

IIpomMesKyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. C. laneirus, B. A. Cannukos, U. JI. TletpoBa. . Bayuuctrika KocMuueckux anmaparoB. CIT6.BT'TY
"BOEHMEX" um. . ®. Yctunosa, 2006, 3. pec.

2. E. A. MuxpuH, ®. B. 3paruH. . BefieHre B MexaHUKYy 110/1eTa U yrpas/ieHue KOCMUYeCKUMU
anmaparamu. M.: M3g-so MI'TY um. H. 3. baymana, 2020, s51. pec.

3. E. A. MukpuH, ®. B. 3BaruH. . BBejleHre B MeXaHUKY I0/IETa U yIipaB/jieHWe KOCMHAYeCKUMU
annaparamu. M.: Y3g-so MI'TY um. H. 3. baymana, 2020, 20 3k3.

4. E. A. MukpuH, @. B. 3BaruH. . BeejieHue B MexaHUKY I10/16Ta U yIIpaB/leHUe KOCMUUeCKUMU
arnmaparamu. M.: U3g-so MI'TY um. H. 3. baymana, 2020, s1. pec.

5. M. K. Canero, H. A. Tecroenos, B. [I. Atamacos. . Teopust IpOeKTUPOBaHUS CJIOKHBIX TEXHUUYECKUX
cucteM Kocmuueckoro 6asupoanus. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012, 49 3k3.

6. H. K. MarBeeB. . MofielMpoBaHie BO3MYIIIEHHOTO OpOUTAIBHOIO JBM)KEHUS] KOCMHUECKOT'O arapara.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2019, 51 7k3.

7. H. M. 1BaHoB, JI. H. JIbiceHKo. . BaymcTrika v HaBUrawLusi KOCMUYeCKHX anmaparos. M.: JIpoda, 2004,
27 3K3.

8. H. M. UgaHos, JI. H. JIbiceHKo. . BannncTuka 1 HaBUralys KOCMUUeCKUX anmnaparoB. M.: Y3g-so MI'TY
uM. H. 3. baymaHna, 2016, 351. pec.

9. H. M. MBaHog, JI. H. JIsiceHko. bannvcTrka 1 HaBuraijusi KoOCMAYeCcKux arraparoB. M.: M3g-so MI'TY
uM. baymana. 3osotas kosnekuus, 2016, am1. pec.

10. }O. I. Cuxapynup3e. . bannvcTrka v HaBeZieHue JleTaTe/lbHBIX armapaTtoB. M.: Jlaboparopust 3HaHUH,

2020, an. pec.

5.2. JlononHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS TUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. https://ibooks.ru/ — 3BC AHOYKC.py - 3T0 60/IBIION BBIOOP aKTya bHOMW JIMTEpPaTyphI /IS Ballei
OuO/IMOTEKY B 37IEKTDOHHOM BUJIE.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 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
(byHIaMeHTalbHBIX 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. ®. YCcTHHOBA,
3. http://www.consultant.ru/- Koucynsraatllntoc- nHGOpMalMOHHBIN TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
1. TIporpamMma MofeMpOBaHKs BO3MYILIEHHOTO 0pOrTansHOro ArkeHus: KA.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. TIporpaMmma Mo/IeTMPOBaHUs BO3MYII[EHHOTO OpPOMTA/IbHOTO ABIKeHusT KA.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBbBI TEOPUU ITOJIETA KOCMHUYECKOTI'O AITITAPATA

AnHoTanusa paboueii nporpaMMsl

Oucuyminaa OCHOBBI TEOPUUM TIOJIETA KOCMMYECKOI'O AIIITAPATA gBnsieTcst
JUCIIUIIMHOK 00si3aTe/IbHOM uYacTH 0/ioka 1 mnporpaMMbl TMOATOTOBKM 0 HarpaejaeHuto 24.05.01
IpoexmuposaHue, npou3800cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAncLuruiiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadeapoit A3 KOCMUYECKUE ATITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23.1 criocobHOCTh MPOEKTHPOBaTh, KOHCTPYMPOBAaTh M COMPOBOXK/ATh Ha BCEX 3Tarax >KU3HEHHOTO
LIMKJ/Ia KOCMUUeCKUe arraparbl, KOCMUYeCKre CUCTeMBI M UX COCTaBHbIE YaCTHU.

CojepkaHue [AWCLIMIIMHBI OXBaThIBaeT KPYT BOTIPOCOB, CBSI3aHHBIX C U3y4YeHHEM U aHaM30M XapaKTepHUCTUK
OKOJIO3eMHOTO U KOCMHUECKOTO TMpOCTpaHCTBa (yCJIOBUM TIOeTa); CUCTeM KOOPAWHAT, TIPUMeHsieMbIX TPy
V3yUeHWW TI0jileTa KOCMHUYeCKMX allapaToB ¥ Pa3TOHHBIX OJIOKOB, OCHOBHBIX 3aKOHOMEPHOCTeH
HEBO3MYIIIEHHOTO OpOUTA/IbHOTO JIBMXKEHUS, TeHUCTBYIOIIMX B OPOUTAILHOM TMOJieTe BO3MYIIAIOIMX (haKTOPOB
Y WX B/IMsSIHYE Ha OpPOUTa/IbHBIE TTapaMeTPhl, METO/IOB UCC/IeZI0BaHUS BO3MYIIIEHHOTO OPOMTA/ILHOTO JABVKEHUS;
OCHOBHBIX BHUJIOB U XapaKTEPUCTUK MaHEBPOB KOCMUYECKUX arllapaToB, IIPUHIUIIOB OpPOHTa/IbLHOIO
TOCTPOeHHsI KOCMUYeCKUX CUCTeM, MO/Ie/IMPOBaHUsI TPAeKTOPHiA IBUKEeHUSI.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI /iJIs TEKYILIer0 KOHTPOJIS;
e otuer 110 JIP.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ D3K3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIHHEI
TIpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHs (17 u.), mpaktuueckue 3aHsaTHs (17 4.), mabopaTopHseIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzaeHTa (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI TEOPUU ITOJIETA KOCMHUYECKOI'O AITITAPATA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac
Paspen 1. OcHOBHBIe NOHATUS MeXaHUKH KOCMUYECKOro0 moJieTa.
M. K. Canero, H. A. Tectroegos, B. [I. Atamacos. .
IpoDaGOTKA 1 ZOMOHEHHE Teopust pOEKTUPOBaHUS CJIOXKHBIX TEXHUUECKUX
KO[I)V[I\I/;EHTB HHMﬁI HEKLOHHOO cucTeM KocMHuueckoro 6asupoBanus: CITI6.BI'TY
P ! "BOEHMEX" um. [I. ®. Yctunosa, 2012 (6) 6
MaTepHasia C UCT0Ib30BaHUEM
H. M. UBaHoB, JI. H. JIsiceHKO. . bannucTtuka u
yuebHO-MeToANYeCKUX UCTOUYHHUKOB
HaBHUraLysi KOCMUYeCcKHX anmaparoB: M.: [Ipoda,
2004 (1)
Wrtoro no pasgeny 1 6
Pazgen 2. OcHOBHbIE YPaBHEHHSI HEBO3MYIIIEHHOTO OPOUTA/IGHOTO ABH)KEHHUS.
ITpopaboTka u fomomHeHue
bop A E. A. MukpuH, ®. B. 3psruH. . BeeieHve B MeXaHUKy
KOMMEHTapUsIMU JIEKLIMOHHOTO .
MaTepHaa ¢ HCTIONb30BaHHeM ToJieTa ¥ yripaB/ieHHe KOCMUUeCKUMHU arlfapaTaMu: 6
M.: U3p-Bo MI'TY um. H. D. baymana, 2020 (2)
yuebHO-MeToInYe CKUX UCTOUYHHUKOB
Wtoro no pa3neny 2 6
Pazien 3. TpaeKTopuH HEBO3MYII[EHHOT0 OPOMTATHLHOTO JBH)KEHHS.
[ToaroToBKa K NpakTh4yeCKUM
A p H. M. UBaHoB, JI. H. JIbiceHKO. . bannucTuka u
3aHaTUSAM. V3yyeHUe JIeKLMOHHOTO
MATEDHAA 110 TeMaM 3aHsITHii 1 HaBWraLusi KOCMUUeCKUX arraparoB: M.: N31-Bo 6
P MITY um. H. 3. Baymana, 2016 (2)
aZrOPUTMOB pellieHUs] TUTIOBBIX 3a/ay.
Wrtoro no pasgeny 3 6
Paspen 4. 3akoHbl U ypaBHeHue Kemniepa.
[NoaroroBka K rpakTH4yeCKUM
A P E. A. MukpuH, ®. B. 3pdruH. . BeeieHve B MeXaHUKy
3aHaTUAM. V3yueHue JIeKLMOHHOIO .
MATEDHATA [0 TEMAM 3aHSTHH 1 10J1€Ta ¥ yIipaB/jieHne KOCMUYeCKUMU anraparaMu: 9
P M.: U3p-Bo MI'TY um. H. D. baymana, 2020 (2)
aJIrOPUTMOB pelLleHUs] TUTMOBBIX 3a/au.
Wroro no pazgeny 4 9
Paspen 5. dnements! opoutsl KA.
[ToaroToBkKa K NpakTh4yeCKUM
A p H. M. UBaHos, JI. H. JIsiceHko. . bannuctuka u
3aHATUAM. V3yueHue eKIIMOHHOTO
MATEDHAA 110 TeMaM 3aHsITHi 1 HaBWraLysi KOCMUYeCKUX arraparoB: M.: Y31-Bo 8
P MI'TY um. H. 3. Baymana, 2016 (2, 5)
aJrOPUTMOB pellieHUs] TUTIOBBIX 3a/iay.
Wrtoro no pasgeny 5 8
Pa3pen 6. Tpacca mosiera KOCMM4eCKOro anmnapara.
[ToaroroBka K npakTvyecKUM
A P A. C. Taneiruy, B. A. Cannukos, U. JI. [letposga. .
3aHATUAM. V3yuyeHue JIeKLMOHHOT0 .
MaTepHaIa 110 TeMaM 3aHATw 1 bammmcTrka kocmuueckux anmaparos: CII6.BI'TY 8
"BOEHMEX" um. []. ®. YctunHoBa, 2006 (6)
aZIrOPUTMOB pelLleHUs] TUTIOBBIX 3a/au.
Wroro no pasgeny 6 8
12 21037



Pazgen 7. Bo3myijeHHoe opouTansHoe ABmwkeHne KA.

ITpopaboTka 1 JonoTHeHUe
KOMMEHTapHUsIMU JIEKI[HOHHOTO

H. K. Margees. . MogenupoBaHve BO3MYILEHHOTO
opOUTaNTBHOTO ABUKEHHUS] KOCMHUYECKOTO arrapara:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2019

(1,2) 8
MaTepHa’sia C UCIo/Ib30BaHUeM
P H. M. Uanos, JI. H. JIbicenko. bannucTuka u
yuebHO-MeToInYe CKUX UCTOYHHKOB.
HaBUTal[Msl KOCMUYeCKUX afrapaToB: M.: M37a-Bo
MI'TY um. Baymana. 3onoras kosiekis, 2016 (3)
Wrtoro no paspeny 7 8

Paspen 8. AHa/IM3 M3MeHeHHH TapaMeTPOB OPOUTHI, BHI3IBAeMbIX 0CHOBHBIMH BO3MYIIQIOIIIMMH

(axkTopamu.

IMoAroToBKa K 1ab0paToOpHBIM

H. K. Marsees. . MogenvpoBaHue BO3MYILEHHOTO
OopOUTATBLHOTO ABUKEHHS] KOCMHUUECKOTO arrapara:

paboram CII6.BI'TY "BOEHMEX" um. [T. @. YctuHosa, 2019 16
(1-5)
Wrtoro no pasgeny 8 16
Paspen 9. ManespupoBanue KA.
E. A. MukpuH, @. B. 3Bsirun. . BeegjeHue B MexaHUKY
[ToaroToBKa K MpakTHUyeCKUM T10J18Ta ¥ yIIpaB/ieHre KOCMUUeCKUMHU arlfapaTaMu:
3aHITUSIM. V3yueHne eKI[MOHHOTO M.: U3p-Bo MI'TY um. H. 3. Baymana, 2020 (6)
o 16
Marepuasa Mo TeMaMm 3aHSITUN U H. M. UgaHog, JI. H. JIsiceHko. . banmvictuka u
aJIrOPUTMOB pelLlleHUs] TUTMOBBIX 3a7jay | HaBUralys KOCMUUeCcKuX amnmnapartoB: M.: V3a-Bo
MI'TY um. H. B. baymana, 2016 (10)
Wroro no pasgeny 9 16
Pazpen 10. ManeBpsbI commkenus U cnycka KA.
TTOAroTOBKA K MpaKTHHeCKiM FO. I. Cuxapynugg3e. . bajicrrka u HaBezfieHue
3aHaTUSIM. V3yueHue eKLOHHOTO nr o
o JleTaTesbHBIX arraparoB: M.: JlabopaTopust 3HaHHH, 10

Marepua’ja 10 TeMaM 3aHAITUU U 2020 (6)
aZIrOpPUTMOB pelLleHNs TUIMOBBIX 3a/au.

Uroro no pasgeny 10 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI TEOPUM ITOJIETA KOCMUYECKOTI'O AIIITAPATA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
e oruet 1o JIP;

e DJK3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocs! A1A TeKyiero KOHTpo/is
CryzeHTy npefyiaraeTcs 3 BOIpoca I10 pe3yJibTaraM IPOXOKAeHUs pa3ziesia, Ha KOTopble HeoOX0AuMo
JlaTh MPaBU/IbHBIA OTBET. BOMpOCH TeKylero KOHTposis puBeeHbl B Y MK IUCLUTIIHBIL.

OTtuer no JIP
OtueT o 1abopaTopHoii paboTe MpeACTaB/ISIeTCs B [eYaTHOM WIK PYKOIIMCHOM (hOpMe U BK/THOUAeT B
cebst pe3y/IbTaThl YNCIIEHHOTO MOZIe/TUPOBAHMS ¥ TIPUOIKeHHO-aHATUTUYEeCKOTO pacyeTa SBOJTFOIUN
opOUTa/TBHBIX MTAPAMETPOB, BHI3BAHHBIX 33/]JAHHBIM BO3MYIIIAIOIIAM (DAKTOPOM.
OTueT OLleHUBAeTCsI 0 C/IeAYIOLUM KPUTEPHUSIM:
* UIHQOPMAaTHUBHOCTh NPe/CTaB/IeHHs TTOJTyUeHHbIX Pe3y/IbTaTOB UMC/IEHHOTO MO/Ie/TMPOBaHUs BO3MYILIEHHOT'O
aBwxeHus — 1,2
* CPAaBHUTE/IbHBIM aHa/IN3 MOJYUEHHBIX Pe3y/IbTaTOB MPUOIMKEHHO-aHATUTHUECKOIO pacueTa U pe3y/bTaToB
UYKCJIEHHOTO MOZIeTMpoBanus -1,2
* KaueCTBeHHOe 0(opMJ/IEHHE C BHITIOTHEHHEM Bcex TpeboBanwmii — 0,6 Gasa.
OCHOBaHMSIMHM [IJIS1 CHIPKEHHS KoruecTBa 0anioB B guamna3oHe ot 0,3 go 0,6 aBasroTcs:
* HeOpEXKHOE BBHITIOJTHEHUE OTUETa,
* HU3KOe KaueCTBO aHa/u3a MoyyeHHBIX pe3y/IbTaToB UHMCIeHHOTO MaTepuasia
OTueT He MOXXET OBbITb ITPUHSTO U TOJIEXKUT J0PAbOTKE B CIyUae:
* OTCYTCTBUS HEOOXOIUMBIX pa3fiesioB U HeoOX0AUMOro rpaueckoro MaTepuaria,
* OMOOK B TIPOBEZIEHHBIX PACUELTaX.
OTueT CUMTaeTCs PUHSTHIM TIPU UTOTOBOM CymMMe 6asioB 6osbiiie 2,0.

JK3aMeH

Ilyist morycKa K 9K3aMeHy HeoOX0[JUMO BBIMOJTHUThL BCe KOHTPOJ/IbHBIE MEPOTIPUSITHS, TIPETyCMOTPEHHbIE
MpOrpaMMoN AUCLIMILTMHBEL Ha sK3aMeHe cTyfeHTy AaeTcs 2 Borpoca. [IpaBu/bHbIN OTBET Ha OAUH BOIPOC -
"yI0B/IeTBOPUTE/IHLHO", HETIO/IHbIE OTBETHI Ha /iBa BOIPOCA - "XOPOII0", MOJIHbIe pa3BepHYThIe OTBEThI Ha JABa
BoOIpoca - "oInuHO". Bonpock! K 3k3aMeHy nipuBefieHbl B Y MK AUCLUTITUHEI.
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Bompocsl
3 5 Pa3pen 1. OcHOBHBIE NOHATHS 8 2 2 0 0 6 10 ISt
MeXaHUKHU KOCMHYeCKOro mojiera. TeKyIlero
KOHTPOJISA
Paspen 2. OcHOBHbIe ypaBHEeHUSs Bonggcm
3 5 |HeBO3MYII|EHHOr0 OpPOUTA/IEHOI0 7 1 1 0 0 6 10 i
TeKyI1lero
ABYDKEHMSI.
KOHTPOJISI
Pazpgen 3. TpaekTopun BOHgZCH
3 5 |HeBO3MYIeHHOro OpOMTaABLHOTO | 9 3 1 0 2 6 10 A
TeKyI1lero
JABHDKEeHHSI.
KOHTPOJISA
Bornpocst
3 5 Pa3pen 4. 3aKoHbI U ypaBHeHHe 15 6 7 0 4 9 10 L1
Keniepa. TeKyI1ero
KOHTPOJISA
Bornpocsl
3 5 |Pasgen 5. dnementsi opouTel KA.| 11 3 1 0 2 8 10 AL
TeKyI1ero
KOHTPOJISA
Bompocsi
3 5 Pa3pgen 6. Tpacca nosiera 1 3 1 0 7 8 10 JUIsT
KOCMHMUeCKOro anmnapara. TeKyIero
KOHTPOJISA
Bompocei
3 5 Paszpgen 7. Bo3amyiieHnHoe 1 4 4 0 0 8 10 TS
opouransHoe ABmkenue KA. TeKYIL[ero
KOHTPOJISA
Paspen 8. AHa/IU3 N3MeHeHHH
3 g |Mapamerpos opOuTHI, 36 | 20 3 17 0 16 10 Otyert 1o
BBI3bIBA€MbIX 0CHOBHBIMH JIP
BO3MYyIIaIUMHU akTopamu.
Bomnpocsl
3 | 5 |Pasgen9. ManespupoanmeKA. | 21 | 5 | 0 | 0 5 | 16 10 AL
TeKyIIlero
KOHTPOJISA
Bornpocst
3 5 Pazpen 10. MaHeBpBI CO/TIKeHUA 14 4 7 0 7 10 10 LISt
u cioycka KA. TeKyllero
KOHTPOJISA
Bcero 3a 5 cemectp 144 | 51 17 17 17 93 100
Bcero no aucurinae 144 | 51 17 17 17 93 100
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Kputepuu oneHuBaHus

IICK-1/23.1
Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6

Ne 7
Ne 8
Ne 9
Ne 10

Ne 11

Ne 2

Ne 3

No 4

Bonpocbl omkpbimozo muna:

Ecim me>xopOuTabHBIN TIepexo]] C KpyroBok opOUTHI Ha IPYTYI0 KPYTOBYIO OpOUTY
OyzeT rpoBezieH 10 TosTy3/uHIcy ['omMaHa, TO 3TO 103BOJIsIeT MUHUMU3HPOBATE. ..

Kaxkast opbvTa Ha3bIBAaeTCsl HEBO3MYILEHHOM?
Uto onpepenser neppasi KOCMUYeCKast CKOPOCTb, BBIUMC/IEHHAs [/ 3eMJTN?

ITpu rccie0BaHUM HEBO3MYIIIEHHOTO OpOUTANBHOTO ABWKeHUs Gurypa 3eman
TIpe/ICTaB/sieTCs B BUJE ...

IMonokeHue MIOCKOCTA HEBO3MYILIEHHOW 0pOuThl KA TIOMHOCTBIO OTpe/ieNiseTcs ...
Bo3moykeH i1 MpsiMoii BBIBO/T KOCMUUECKOTO arifiapara pakeToi-HOCHUTeieM Ha
reoCcTalioHapHYyI0 opouTy ¢ Tepputopur Poccuu?

UYTo BbI3bIBAET MPELeCCUI0 JIMHUH Y3J/I0B OKOJIO3€MHBIX OpOUT?

[l Kakoli KpyroBoi opOUTHI (hopMa Tpacca UMeeT BUJ| TOUKHU?

Kak HasbiBaeTcs yroJi, ornpezesitoluiil MoJoKeHre pajuyca- Bekropa KA
OTHOCHTE/IbHO HarlpaB/ieHUsI Ha TOUKY Tiepuresi opOUThI?

B Kako# TOuKe 3/UTUIITHYECKO OPOUTHI C/le/lyeT IPUK/IabIBaTb OMHOPMabHBIH
HMMITY/bC /AJ1s1 U3MeHeHUsI eé HaKIOHeHHs?

Kakoe ko/MuecTBO KOHCTAHT MO/THOCTBIO OTpeZesisieT HeBO3MYILLeHHY0 OpouTy?
Bonpochbl 3aKpbimo2o muna:
YckopeHure cBOOOJHOTO Ma/ieHus! B [IeHTPaIbHOM I'PaBUTALIMOHHOM I1071e SIBJISIETCS ...

TTOCTOSIHHOM BeJTUUMHOMN
006paTHO-TIPOTMOPIMOHAIBHOM (YHKIMelH OT KBajipata pajjuyca-BeKTopa
(dyHKUMeH OT LIMPOTHI TOYKU

(yHKI[Mel IUPOThI U Painyca-BeKTopa TOUKU
Cdepa aeiicTBUsI TPaBUTALIMOHHOTO 0/ 3eMJ/IU COCTaBJISIeT ...

1. 6371 km
2. 149 MH. KM
3. 930 ThIC. KM

4. 40000 km

YpaBHeHue Keruiepa...
onpefenseT ckopocTb KA B 3ajaHHO TOUKe
OTIpeie/isieT pajInyC-BeKTOP 3a/JaHHON TOUKU OPOUTHI
cBsA3bIBaeT mnoJiokeHre KA c HampaBiieHueM Ha TOuKy OBHa

cBsi3bIBaeT nosioxkeHrie KA Ha opbute co BpeMeHeM

YcTaHOBUTE COOTBETCTBHE MEXKAY (HOPMOY OpOUTHI M 3HaUEHHEeM KOHCTAHThI SHEPTUH U3
ypaBHEHUs UHTerpas SHepruu

1.mapabosuueckasi opbuTa
2. anaurTueckast opbuTa

3. runepbonuueckasi opouta

A —1ionoXKuTeNbHas
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b — orpunarenbHas

B — paBHa Hym0
Ne 5 JIMHMA TpacChl KOCMUYECKOTO anrnapara HaXOAUTCS B IIMPOTHOM T0SCe, OrPaHUYeHHbIM
BEJTMUMHOM ...

HaKJIOHeHUsI
JIONTOTBI BOCXOZSAIIET0 y3/1a
aprymMeHTOM Iiepures

WCTUHHOM aHOMAa/Iu1

Ne 6 CornacHO NpYUHUMAaeMOU MOZe/y rPaBUTALMOHHOI0 MOJ/s1 3eM/IM YCTaHOBUTE
COOTBETCTBUE MEXKAY (OPMOI MOBEPXHOCTH 3eM/IM M HarlpaB/eHHUeM CHJIbI TSDKeCTH

1.11/10CKOCTh
2.cepa

3.3/UTUTICOU]

A - 1o oTBecy
b - no Hopmasnu

B -no paguycy
Ne 7 YckopeHue cBOOOJHOTO MaJieHUst Ha 3eMHOM SKBaTOPE T10/1aratoT PaBHbIM ...

9,80665 m/c2
9,78049 m/c2
9,83235 m/c2

9,81 m/c2
Ne 8 W3 ypaBHeHUs WHTerpas miolazieil BbITeKaeT, YTO pa3Mep IUIola/iel, 3aMeTaeMbIX

paznyc-BekTopoM KA 3a OfHH 1 TOT ke ITPOMEXKYTOK BPEMEeHH Ha Pa3HbIX yyacTKax
3a/1aHHOM OpOUTBI, OIMHAKOB IS ...

BCEX HEBO3MYIIIEHHBIX OPOUT /Tt0001 hopmbl

KPYTOBBIX OpPOMT

SJVTMIITUYE CKHUX Op6I/IT

runepbo/IMuecKux opouT

Ne 9 Yrobel opouTa KA Obuia ObI COTHEUHO-CUHXPOHHOM He00X0AUMO TpU Bbibope
1apaMeTpoB OpOUTHI 00€CTIeUNTh PAaBEHCTBO KAaKHMX YITIOBBIX CKOPOCTE?

1.yrnoBast ckopocTs BpaieHus KA

2.yTyI0Basi CKOPOCTh BpallleHus! 3eM/Id BOKPYT CBOeM 0CH
3.yr/70Basi CKOPOCTb BpallleHus 3eM/id OTHOCUTebHO CoJHIA
4.yrnoBasi CKOpOCTb TIpeL|eCCUM JIMHWH Y3J10B

5.yr7oBasi CKOPOCTb MpeLleCCUU JIMHUU arCuz

Ne 10 YcTaHOBHUTE COOTBETCTBHE MeXK/Ty (hOPMOU OpOWTHI U 3HAUEHHEM JKCI[eHTPUCUTETA
opOUTHI

1. mapabonuueckast opbuTa
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2. snnunTHYecKast opouTa

3. runepborueckas opbuTa

4. Kpyrosast
A — 0<e<1
b- e=0
B-e=1
I'- e>1
Ne 11 YpaBHenwue Buja r = p/(1+e cos 0) sBisieTcs ypaBHEHUEM ...

1 3akoHa Keruiepa
2 3akoHa Kerepa

3 3akoHa Kenepa
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