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

JleBrxuH A.A.
(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
roz Habopa rpymmsr: 2025

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:

IMK-1 — CnocobeH NpoeKTUPOBaTh, KOHCTPYHUPOBATh M COMPOBOX/ATh Ha BCEX 3Tarax >KU3HEHHOIo LMK/
KOCMHYeCKHe armaparbl, KOCMUYeCKUe CUCTEMBI U X COCTaBHbIE YaCcTH

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-1
3HAHUA:
3aKOHOMepHOCTel 0pOUTaNbHOTO IBMYKEHHsS] KOCMUYeCKHX arlliapaTos;

YMeHus:
WCII0/Ib30BaTh MaTeMaTHuecKWi anmapar [jisi Orpefie/ieHHsi OCHOBHBIX IapaMeTpOB OpOUTaIbHOTO

nBwxeHus: KA;

HABblKU:
IMOCTpOEHHA ONTHUMAJILHOH CXeMbl U pacueTa OCHOBHBIX XdPAKTE€PHUCTHK MaHE€BPad KOCMHWYECKOI'O

arimapara.



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

HaumeHoBaHHUe pa3fenoB U AUJaKTHYeCKUX eIHHHILY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuun

JIaGopaTopHbIii
MPaKTHKYM

IIpakTHUecKHe
3aHATUA

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

K-1

I

Paspen 1. OcHOBHbIe NOHATHSA MeXaHUKH KOCMHYeCcKoro mosieta. 1. Pazaenst
TeOpHUH IoJieTa KA. OcHoBHBIE XapaKTepPUCTUKHU OKOJI03€MHOI'0 U KOCMHYEeCKOro
ripoctpadcTBa. OCHOBHBIE MOZIe/TH TPABUTAL[IOHHOTO T0JIst 3eMJIH. 2. D/IeMeHTbI
TEOPHH T10/1eTa, CUCTeMbl KoopArHar. HeGecHast cdpepa. CHCTEMbI KOOPAHHAT,
TpUMeHsieMble T1pU W3yUYeHUH [IB)KeHHsI KOCMHAYeCKUX arriaparoB.

10

Paspen 2. Oci 1e yp HeBO3MY! 0 0POMTATLHOTO /IBYIKEHHS.
MuddepenipanbHOe ypaBHEeHHe OTHOCUTEIBHOIO JABWKEHUs B 3alaue [IBYX TeJl.
‘YpaBHeHus1: HHTeTpajl SHepruy, MHTerpaj Iomajel, uarerpan Jlammaca.

10

Paspen 3. TpaeKTOpPUH HEBO3MYLIEHHOI0 0POHTANBHOrO ABHKeHUs. THIIbI
0op6UT. 3aBHCUMOCTD THIIA OPOHTHI OT HaUa/IbHBIX YCIOBUH ABMKeHus. [lepBas,
BTOpas U TpeTbsl KOCMHUYeCKHe CKOPOCTH.

10

Paspen 4. 3akonb! U ypaBHeHHe Kentepa. ®opmy/IMpoBKY 11epBOro, BTOPOro 1
TpeThero 3akoHoB Keniepa. Ypasrenue Kennepa. Bpemsi nepesieta Mexzay
TIPOM3BOJILHBIMY TOUKAMU OPOMTBI.

15

10

Paspen 5. semenTsl 0pouThl KA. OcHOBHBIE napameTpsl 0p6uThl. OnpesesneHye
3/1IeMEHTOB I'e0CTallMOHapHbIX U COJTHEUHO-CUMHXPOHHBIX 0p6l/IT.

11

10

Paspen 6. Tpacca nosiera KoCMHYecKoro annapara. OCHOBHble (hakToOpbI,
onpeziessroriye TUn Tpaccsl KA. Buasl Tpacc KA. MeTo/1Ka NOCTPOeHust Tpacchl

11

10

Paspen 7. Bo3amyienHoe opGuranbHoe aikenne KA. OCHOBHbIE METO/IbI
WCCIIe/loBaHKS BO3MYILIEHHOTO B KeHus LjeHTpa Macc KA. MeTo/ 0CKy/IMpyOLMX
3/1eMeHTOB. Moge/b Bo3myleHHOro ABvxenus KA. Iepropnueckre 1 BeKOBbIe
BO3MyLeHHst opouThl KA.

12

10

Paspen 8. AHa/u3 M3MeHeHH TapaMeTPOB OPOMTEI, BBI3bIBAEMbIX 0CHOBHBIMH
BO3MYyIamuMH GakTopamu. ITpoBe/ieHue HCC/Ie0BaHUH BIMSHUS BHEIHUX
BO3MYLIAIOLIMX (AaKTOPOB HA OCHOBHBIE ITAPAMETPbI OKOJI03eMHBIX OPOUT. AHa/MM3
Pe3y/IbTaToB, MOTyYeHHbIX NP MO/Ie/IMPOBaHUM BO3MYILIEHHOTO JBHXXeHUs C
pe3y/IbTaTaMH, MO/TyYeHHbIX M0 MPUO/IMKEHHBIM aHA/IMTHYECKUM 3aBUCHMOCTSIM.

36

20

17

16

10

Pa3pen 9. Manespuposanue KA. Bujp! 1 ki1accuduKaiys MaHeBpOB.
O6o61jeHHast cxemMa MexxopbuTanbHOro repenera KA. KunemaTyka UMITy/IbCHBIX
MaHeBpoB. KoMILIaHapHBIA OHOMMITY/IbCHBINA OpOUTANIbHBIN [TepexoA. [IByX 1 Tpex
VIMITY/IbCHBIE€ KOMIT/IaHapHbIE TTepexoabl. HeKOMl'ITIaHapHBIe ME)KOIJ6I/lTaIII)HI>IE
niepexofibl. PasypoBaHye OPOUT.

21

16

10

Paszpen 10. ManeBpbI commkenns 1 cnycka KA. Maxesp fjanbHero cOmmkeHust.
ManeBp 6/mmkHero HaefeHusi Tpaektopust criycka KA ¢ op6ursl. Onpegesnenue
XapaKTePUCTHUKM yUYaCTKOB CITyCKa.

14

10

10

Bcero 3a 5 cemecTp

144

51

17

17

17

93

100

Bcero no pucuuniInHe

144

51

17

17

17

93

100

3.2. AyAUTOPHBIN NPAaKTUKYM

HaWMeHOBaHHue

JHUCIUATUTAHBI

Homep n

pa3jena

Tema MNPAaKTHYE€CKOIr0o 3aHATUA

Oo0neMm,

dayA.
JacoB

Pazgen 3.
TpaekTopun
HEBO3MYII[eHHOTO
0opOUTaNBLHOTO
IIBIDKEHUSI.

JABIDKEeHMHs.

OrmpeesieHrie BUJOB TPAaeKTOPHA HEBO3MYILIEHHOTO OpOUTaIBEHOTO

Pazgen 4. 3akoHbI

3akonbl Keriepa v ux UCIO/Ib30BaHKE AJIs ONIPee/ieHHs XapaKTepUCTUK

6

U ypaBHeHue JBIKEHUS
3 |Kemuiepa. BpemeHHbIe XapaKTepUCTHKHU ABwKeHHss KA 1o opbure 2
Pazgen 5.
4  |DneMeHTbI OnpeziesieHye apaMeTpoB COJTHEUHO-CUHXPOHHBIX OPOUT. 2
opbutsl KA.
Pazpen 6. Tpacca
roJsieta
5 ITocTpoeHue Tpacchl MosieTa KOCMUUECKOTO arnapara. 2
KOCMUYECKOro
arrmapara.
6 |Pa3gen9. MaHeBpHpOBaHKE KOCMUUECKHX aIapaToB Ha opoute. KuHemaruka 5
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MaHeBpupoBaHHe|MeXOpOUTaIbHBIX TIepexo/[0B. PacueT KOMIJIaHAPHBIX OJHOUMITY/TbCHBIX,
KA. JByXVMITy/IbCHBIX U TPEXUMITY/IbCHBIX IepexofoB. Pacuer

HEKOMIJIaHAapHBIX MeXOPOUTA/ILHBIX ITepexo/joB. MaHeBp BCTpeua, pacyer
(hasvpoBaHUsI OpOUT.

_nY 10
rdas/iejl 1U.

7 Maiespel OrnpejesieHre XapaKTePUCTUKU YYaCTKOB criycka KA ¢ opOoutsl 2
cOmpKeHUs U PeA paKTep yd y p :
criycka KA.
Bcero 3a 5 cemectp 17
3.3. JTaGopaTopHBIi NPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHue pa3jea
Tema /1a00paTOpHOro NPaKTUKyMa aya.
n/n JUCHMILTAHBI
4acoB
WccnenoBanue BiusiHYe HELIEHTPaIbHOCTU
1 rPaBUTALIMOHHOIO T10JI TATOTeHNUs 3eMJId Ha 6
Pa3zien 8. AHa/N3 U3MeHeHHi opbuTasbHbIe TTapaMeTpPhl OKOJI03eMHBIX OpPOUT
rapameTpoOB OPOUTHI, BhI3bIBAEMBIX WccnenoBanue BiusiHME BO3MYLLAIOLLETO
2  |0CHOBHBIMU BO3MYILIAIOLLIMMU BO3/IEMICTBUSI OT a3pOJMHAMUUECKOT0 CONPOTUB/eHUs] 6
(hakTOpamu. Ha opOuTa/bHBIE ITapaMeTPbl OKOJI03eMHBIX OpOUT
3 WccnenoBanue BvsiHYe CUT CBETOBOIO aB/ieHUs Ha 5
opOUTa/IbHbIE TTApAMEeTPhI OKOJI03€MHBIX OPOUT
Bcero 3a 5 cemecTp 17
3.4. CamocrosTebHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHMe pa3jesia Oo0mnem,
Cojep>kaHue yueGHOro 3a/jaHus
n/n JUCLIUIITUHBI 4acoB
[TpopaboTKa 1 0To/THeHHe KOMMeHTapHsIMy
Pasgen 1. OCHOBHBIE TOHATUSI MEXaHUKH
1 JIEKLJMOHHOTO MaTepHasia C UCIoIb30BaHHUEM 6
KOCMHYEeCKOro ToJjieTa.
yueOHO-MeToANYe CKUX NCTOUHUKOB
Pa3pen 2. OcHOBHBIE ypaBHEHUs [TpopaboTKa 1 f0Mo/THeHHe KOMMeHTapUsIMy
2 |HEeBO3MYII|EHHOTO OpOUTAILHOTO JIeKLJMOHHOTO MaTepHasa C UCIob30BaHHUEM 6
[\ BIDKEHMUSI. yueOHO-MeToANYe CKUX NCTOUHUKOB
[NoaroroBka K MpakTH4YeCKUM 3aHATUAM. V3yueHue
Pasgen 3. TpaekTopry HEBO3MYILIEHHOT'O "
3 JIEKIJMOHHOTO MaTepuasia 110 TeMaM 3aHSITUN 1 6
OpOUTA/ILHOTO JIBMXKEHUSI.
aAroOpyUTMOB pelleHUs TUIMOBBIX 3a/au.
[NoaroroBka K MpakTH4YeCKUM 3aHATUAM. V3yueHue
Pa3pen 4. 3akoHbI U ypaBHeHHe N,
4 Keruena JIEKLJMOHHOTO MaTepuaJsia 10 TeMaM 3aHSITUNA U 9
pa. a/rOpyUTMOB pelleHHs TUIOBBIX 3a/au.
[NoaroroBka K MpakTH4YeCKUM 3aHATUAM. V3yueHue
5 |Pa3pmen 5. DnemeHThI 0poUTHI KA. JIEKLIMOHHOTO MaTepuaJsia 1o TeMaM 3aHATUN 1 8
a/rOpyUTMOB peLIeHUs TUIMOBbIX 3a/au.
[NoaroToBkKa K NMpakTH4YeCKUM 3aHATUAM. V3yueHue
Paspen 6. Tpacca rosieta KOCMUYECKOTO ",
6 ALMADATA JIEKIJMOHHOTO MaTepuasa 10 TeMaM 3aHSITUN 1 8
para. a/rOpyUTMOB peLlIeHUs TUITOBbIX 3a/au.
[TpopaboTKa 1 0To/THeHHe KOMMeHTapUsIMA
Pa3gen 7. Bo3myleHHOe opOUTaIbHOE
7 JIEKIJMOHHOTO MaTepHasa C UCIOoIb30BaHHUEM 8
IBwkeHne KA.
yueOHO-MeToANYe CKUX NCTOUHUKOB.
Paznen 8. AHanu3 u3MeHeHUH
I1apaMeTpoB O 6I/ITI:I BbI3bIBA€MBbIX
8 P poB op ’ IToaroToBKa K JlabopaTopHEIM paboTam 16
OCHOBHBIMH BO3MYILIAIOLLIMU
(hakTopamu.
IToaroroBka K rpakTAYeCKUM 3aHATHAM. V3yueHue
9 |Pa3men 9. ManeBpupoBaHue KA. JIEKIIMOHHOTO MaTepuasa 1o TeMaM 3aHATHN U 16
aAroOpyUTMOB peLlIeHUs TUIIOBBIX 3a/jau
IToaroroBka K rpakTUYeCKUM 3aHATHAM. V3yueHue
Pazpen 10. MaHeBpbI cOMDKeHuUs U o
10 crvexa KA JIEKLIMOHHOT'0 MaTrepuasa Mo TeMaM 3aHsATUN U 10
y ) aArOpyUTMOB peLlIeHUs TUIMOBBIX 3a/au.
7 28073




Bcero 3a 5 cemectp

93 |

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJAE/IN CEMECTPA
123 4 |5/ 6 9 10 11 12 13 14 15 16 (17
5 TekK| |OP TexK, 344 |AP| Otu. o JIP Otu. no JIP | 34| Otu. no JIP, TekK | P

YcnoBHBIE 0003HAUEHHUS:

TP — nuarHocThyeckasi pabora;
TekK — BOTMPOCHI /I/Is TEKYIIIETO KOHTPOJIS;
Ortu. no JIP — otuet 1o JIP;

304 — 3agaum.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
[TMarHoCTUYecKasi pabora;
BOITIPOCHI /I/IS TEKYIIIETO KOHTPOJIS;

otuet 110 JIP;
3a/lauH.

HPOME)KyTO‘lHaﬂ dTTecTalUus ITPOBOAUTCA B QIOPMEIXZ

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:
ITK-1 CriocobeH MpOeKTHPOBaTh, KOHCTPYMPOBAaTh M COTPOBOXK/ATh HAa BCEX S3Tarax >XU3HEHHOTO IWK/IA
KOCMUYeCKHe anrapaThl, KOCMAUYeCKHe CUCTEMbI U UX COCTaBHbIE YaCTH.

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 otuet 1o JIP;
e 3ajauul.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3ausiTvs (17 4.), maboparopHeiii npakTukym (17
4.), caMoCTosITe/IbHast paboTa cTyzaeHTa (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.
H. M. Uranos, JI. H. JIsicenko. . bannuctuka u
HaBUraLusi KOCMUUeCKUX arnmapaToB: M.: [Ipoda
ITpopaboTKa U I0TIO/THEHHE 1 2004 (1) P Apoda,
KOMMEHTapHUsIMU JIEKLIMOHHOT'0
P ! M. K. Canero, H. A. Tectoenos, B. [I. Atamacos. . 6
Marepua’a C UCI0J/Ib30BaHueM
Teopust NpOEKTUPOBaHUS CIMKHBIX TEXHUYECKUX
yuebHO-MeToANYeCKUX UCTOUYHHUKOB
cucTeM KocMudeckoro 6asupoBanus: CI16.BT'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2012 (6)
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
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Pazgen 7. Bo3myijeHHoe opouTansHoe ABmwkeHne KA.

ITpopaboTka 1 JonoTHeHUe
KOMMEHTapHUsIMU JIEKI[HOHHOTO

H. M. Uganos, JI. H. JIsicenko. bannucTuka u
HaBWraLysi KOCMUYeCKUX arraparoB: M.: N31-Bo
MI'TY um. baymana. 3onotas ko/iekuus, 2016 (3)

H. K. Martsees. . MozenpoBaHue BO3MYLEHHOIO 8
Marepuasia C UCIo/Ib30BaHUeM .
eBHO-METOIYeCKIX HCTOMHHKOR opbuTaNBEHOTO ABMKEHHS] KOCMUUECKOTO arapara:
4 * | CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHora, 2019
1,2)
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
*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;

e 33/1aull;
e otuet 1o JIP;
e SK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocs! A1A TeKyiero KOHTpo/is
CryzeHTy nipeyiaraeTcst 3 BOIpoca I0 pe3ysibTataM IPOXOKAeHUs pa3zesia, Ha KOTopble HeoOX0uMo
JlaTb NIPaBU/IbHBIN OTBeT. BOMpoCk! TeKylllero KOHTpOs NpuBeZieHsl B Y MK IHUCIUIINHBIL.

3agauu
IIpaBuIbHOE BBIMIOJHEHNE OFHOM 3a1aun - 2 Oasa.

OTuet no JIP

OrtueT 1o 1abopaTopHo#i paboTe NpeACTaB/IsIeTCsA B MeYaTHOM WK PYKOIIMCHOM (hOpMe U BK/THOUAeT B
cebst pe3y/ibTaThl YNCTIEHHOTO MOZIe/TUPOBAHMS ¥ TIPUOTKeHHO-aHATUTUYEeCKOTO pacyeTta SBOJTFOIUN
opOUTaTBHBIX MTAPAMETPOB, BHI3BAHHBIX 33/]JAHHBIM BO3MYIIIAIOIIAM (DAaKTOPOM.
OTueT oLjeHNBaeTCs M0 CeJyHOLUM KPUTEPHSM:
* THQOPMAaTUBHOCTD TIPe/ICTaBJIeHHs TTOJTyYeHHBIX Pe3y/IbTaToB YMC/IEHHOTO MO/e/TMPOBaHus BO3MYILEHHOTO
JIBIDKEHUS;
* CPaBHUTEIbHBIN aHA/IN3 TIOTyUeHHBIX Pe3y/IbTaToB MPUOIMKeHHO-aHATMTHUEeCKOTO pacyeTa v pe3y/bTaToB
YHMCJIEHHOTO MO/Ie/TPOBaHMS;
* KaueCTBeHHOe 0(hopMJ/IEHHE C BBITIOIHEHHEM BCeX TpeOOBaHUH.
Kpurepuu:
[TpaBunbHOe BoimosiHeHre JIP Nel - 8 6arios.
[TpaBu/BbHBIE OTBETHI HA BOTIPOCKHI 10 XOAY MPOBeJeHus1 paboThl U MOMy4YeHHBIM pe3y/bTartam — o 27 0asuia.
[TpaBunkHOE BhINoHeHKE JIP Ne2 - 5 6asios.
[TpaBu/IBLHBIE OTBETHI HA BOTIPOCKI TI0 XO/1y TIPOBe/IeHHs1 paboThl ¥ MOMyYeHHBIM pe3y/abTartaM — o 15 6asios.

JK3aMeH

Jlns1 porycka K 3K3aMeHy HeoOXOMMO BBITIO/THUTh BCe KOHTPOJIbHbIE MEPOIIPUSITHS, TIPelyCMOTPEHHbIe
nporpammoi ucuuniuHbel. Ha sK3ameHe cTyzeHTy faeTcs 2 Borpoca. I1paBusibHbIN OTBET Ha OJUH BOIIPOC -
"'yOB/IETBOPUTEJILHO", HEIIOJIHbIE OTBeTHI Ha /iBa BOIIPOCA - "XOPOILIO", TI0JIHbIE pa3BepHYyThble OTBETHI Ha /iBa
BOIIpOCa - "0T/IMYHO". Borpocs! K 3k3aMeHy npusejienbl B Y MK AUCLIUIUIVHEL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHS B
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Bonpocsr
3 5 Pazgesn 1. OcHOBHBIE NOHATHUSA 8 9 7 0 0 6 10 LIt
MeXaHMKH KOCMHUYeCcKOoro moJiera. TeKYIL[ero
KOHTPOJISA
Paspen 2. OcHOBHbIe ypaBHeHUS Bonﬁzcm
3 5 |HeBO3MYILeHHOro OpOMTANBLHOIO | 7 1 1 0 0 6 10 A
TeKYyI1[ero
ABHDKEeHMSI.
KOHTPOJISA
Bonpocsl
Paspen 3. TpaexTopun It
3 5 |HeBo3MyIleHHOro opOuTanbLHOrO | 9 3 1 0 2 6 10  |Tekywyero
JABYDKEeHMSI. KOHTPOJIS,
3ajaun
Bormpocsl
3 5 Paspgesn 4. 3akoHbI M ypaBHeHUe 15 6 2 0 4 9 10 LIS
Kenuiepa. TeKYIL[ero
KOHTPOJIS
Bomnpocsl
3 5 Pa3pen 5. DneMeHTHI OPOUTHI 1 3 1 0 2 8 10 IS
KA. TeKy1ero
KOHTPOJISI
Bonpocsl
3 5 Paspgen 6. Tpacca nosera 1 3 1 0 2 8 10 il
KOCMHYEeCKOro anmnapara. TeKYIL[ero
KOHTPOJISA
Bormpocst
3 5 Pazpgen 7. Bo3myiueHHoe 12 4 4 0 0 8 10 TSt
opouTtanbHoe aBwkeHue KA. TeKyl1Lero
KOHTPOJISA
Pa3pen 8. AHa/IM3 H3MeHeHHH
3 5 |Mapamerpos OpOUTHI, 36 | 20 3 17 0 16 10 OrtueT 1o
BbI3bIBA€MbIX 0CHOBHBIMH JIP
BO3MYIAKIUMH (PaKTOPaMH.
Borpocsl
3 5 |Pa3gen 9. ManeBpupoBanue KA. | 21 5 0 0 5 16 10 AL
TeKyl1lero
KOHTPOJISA
Bormpocsl
3 5 Paspen 10. MaHeBpbI COMMKEHUS 14 4 2 0 2 10 10 LIS
u coycka KA. TeKYILero
KOHTPOJISA
Bcero 3a 5 cemectp 144 | 51 | 17 17 17 93 100
Bcero no gucuUnInHe 144 | 51 17 17 17 93 100
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Onenounblie MaTrepuasl no gucyumiudie OCHOBBI TEOPUN ITO/TETA KOCMHAYECKOI'O

AITITAPATA

ITK-1 - Cnocoben npoekmupoeamb, KOHCmMpyupoeamb u COﬂpOGOJ#CbGMb Ha ecex Imanax HCU3HEeHHO020
YUK/1d KOCMUUYeCcKue annapambl, KocCMu4ecKue cucmembl U Ux cocmdaeHble uacmu

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

HPOQHTaﬁTe TEKCT U YCTAHOBUTE MMOC/1€40BATE€/IbHOCTD

ITepes Bamy repeuriciieHbI BO3MOXKHBIE (hOPMBI HEBO3MYIL|EHHBIX (KeTJIepOBCKKX) opouT. Ilepeunciure
VX B TIOPSJKe YBeJIMUeHHs] 3HaYeHUs] SKCLIEHTPUCHTEeTa OPOUTHI. 3alyIINTe COOTBETCTBYIOLIYIO
M0C/IeJ0BaTeNbHOCTE LMGP C/ieBa HAllpaBo

1. DnmnTUueckas
2. Kpyrosas
3. Tunepbonuueckas

4. TTapabonueckas

HquHTaﬁTe TeKCT, BbIﬁepI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBETOB

st KaKUX HEeBO3MYIIIEHHBIX OPOUT CipaBe/lyTUB TPeTHH 3akoH Keruiepa. VI3 mipe/iCTaBIeHHBIX
BapUaHTOB BbIOEpHTE MPABUTIbHBIE.

1. KpyroBbix
2. DIJTATNITAYE CKUX
3. TTapabonuyeckux

4. TunepbomueCcKux
[TpouuTaiiTe TEKCT U 3aITUILIMTEe Pa3BePHYThIH 000CHOBAHHBIN OTBET

Kaxkast opOviTa Ha3bIBaeTCsl COTHEYHO-CUHXPOHHOMW W U3 BBITIONHEHUST KAKOTO YCJIOBUS OTIPEAEISIOTCS eé
OCHOBHbBIE TIapaMeTpBhl.

[TpounTaiiTe TEKCT U 3alMWILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

Bo3Mo)keH /111 TTPSIMOiA BBIBOZ, KOCMHYECKOTO amrapara pakeTol-HOCHUTe/IeM Ha re0CTalliOHapHYHO
opbuty c Tepputopun Poccun?

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

U3 npeacTaB/I€HHBIX BADUAHTOB 3HAYeHUH YCKOpeHHS CBO60,Z[HOI‘O naJgeHud Ha MOBEPXHOCTHU 3eM1u
BbIGepI/ITe TO, KOTOPO€ COOTBETCTBYET YCKOPEHWIO HAd 3€MHOM 3KBdTOpe€.

1. 9,80665 m/c2
2.9,78049 m/c2
3. 9,83235 m/c2

4. 9,81 m/c2

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBI:IBaI-OI_L[I/Ie BbI60p
OTBeTa

YkaxkuTe mpe/ieibl KaKOro MPOCTPaHCTBA MOKeT TIOKUHYTh KocMuueckuit armapar (KA), eciu emy
COOOIUTH Ha MOBEPXHOCTH 3eMJI TPEThIO KOCMHUUECKasi CKOPOCTh. VI3 TIpe/icTaB/IeHHbIX BADHAHTOR
BbIOEpUTE MPABU/ILHBIM.

1. Oko/i03eMHOe€

2. Co/IHeYHOM CUCTEeMBI

3. Mex3Be3nHoe

4. MesXranakTUuecKoe
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Ne 7

Ne 8

Ne 9

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

Kaxkoe 13 riepeuric/ieHHBIX YpaBHEHHI 00s13aTe/TbHO OyZieT MCIOb30BaHO MPY PellieHnH 3a/au,
CBSI3aHHBIX C BpEMEHEM MPOXOXKAEHUS] KOCMUUECKUM arapaToM Touek OpOUThL. V13 MpeicTaBieHHbIX
BapUaHTOB BbIOEpPUTE MPABU/IbHBIM.

1. laterpan mioiraaeii
2. VluTerpain sHepruu
3.YpaBHenue Kennepa

4.YpaBHeHre HEBO3MYIL[eHHOW OPOUTHI
ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

YcraHOBHUTE COOTBETCTBHE MexXy (hOPMOU OpOWTHI ¥ 3HAKOM BeJTMUMHBI KOHCTAHThI SHEPTUHN U3
ypaBHEHUs UHTerpas SHepruu

K KaXk7ioi 103UI[1H, JaHHOM B JIeBOM CTOJI01e, Mo0eprTe COOTBETCTBYIOIIYIO ITO3UIIMI0 U3 ITPAaBOro
cTosbia

dopma opbuTel  BenuunHa KOHCTAHTHI SHEPIUM
1. Kpyrosas A. TTonoxutenbHas

2.
DJIUIITAYe cKast

3.
ITapabomueckas

4,
I'mnepbomueckast

b. OrpuuarenvHas

B. Hynesas

HquHTaﬁTE TeKCT U YCTAaHOBHUTE COOTBETCTBUE

YcTaHOBUTE COOTBETCTBHE MEX/y NMPHUHUMaeMoi (hopMoii TOBePXHOCTH 3eMJTH, UCIIOJb3YIOLeCs B
MaTeMaTHyeCKHUX MOJe/ISIX IPABUTALIMOHHOTO T10Jis 3eMJIM, U HarlpaB/ieHHeM CHUJIbI TshKeCTH. K Kaxkaoi
TMO3ULIUH, JaHHOH B JIEBOM CTOJIOLIE, IO0EpHUTE COOTBETCTBYIOIYIO TTO3ULIMIO 13 IIPAaBOro CTO/IOIA

®opma 3emnu HaripaBrieHue CUJTBI TSDKECTH
1. ITnockocTe A. mo paguycy

2.Cdepa b. mo HOpManm
3. Dnnunicong, B. o otBecy
4. T'eonp,

Ne 10 ITpouuTaiiTe TEKCT ¥ yCTaHOBUTE 110OC/Ie[0BaTebHOCTh

ITepen Bamy nepeuriciieHsl c10M 3eMHOM arMocdepsl. [lepeuricinTe UX B MOpsiiKe YBEIUUEHUSI BBICOTHI
PacCIIo/IO’KeHus! 3THX CJI0€eB. 3aluIlnTe COOTBETCTBYIOLIYIO N0C/Ie/[0BaTe/IbHOCTb LU(P C/1eBa HalpaBo

1. Tepmocdepa
2. Crparocdepa
3. Tpomocdepa

4. Me3ocdepa

Ne 11 HpO‘-IHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OGOCHOB])IBEIIOLL[I/IE BbI60p

OTBETOB

Kakue u3 rnepeyrcjieHHbIX AOHYLLIEHI/If/’I TIPYUHHUMAIOTCA CIipaBe/IMBBIMU ITPH MCI10/Ib30BAHNU
L[eHTpa]'H:-HOfI MOZJe/Ii TPaBUTALIMOHHOT'O T10J14 3emu.

1. ®opma 3emsu ripe[CTaBsIeTCS SITATICOUIOM

2. ®opma 3eM/ Ipe/iCTaB/IseT s [1apoM
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3. YckopeHyre cBOOOJHOTO Ta/ieHHsT 3aBUCUT OT PACCTOSTHUSI MEXX/Y TOUKOM MTPOCTPAaHCTBA U LIeHTPOM
TATOTEHUSI.

4. YckopeHue CBOOOHOTO Ma/IeHHsT 3aBUCUT OT IIMPOThHI PACCMAaTPUBAEMOI TOUKH.

5. YcKopeHue CBOJTHOTO TaJieHus sIB/ISIeTCS] BeJIMUYMHON TTIOCTOSTHHOM.

Ne 12 TTIpouuTaiiTe TEKCT, BRIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakuie 13 nepeunc/ieHHBIX YTJIOB OMpe/e/siioT TeKyllee YIJIOBOe M0JIoKeHNe pajuyca-BeKTopa
KOCMHYECKOTO arrapar B T/IOCKOCTH OpOUTHIL. VI3 Mpe/iCTaB/IeHHBIX BApDUAHTOB BbIOEpHUTE MPaBU/IbHEIE.

1. UctuHHas aHOMaJIus

2. AprymeHr nepurest

3. JonroTa BoCXoAsIIero y3nia
4. CkyioHeHUue

5. AprymeHT WIKPOTHI
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