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CopaepxaHue
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MeToabl NOCTPpOeHns dpopmaunim annapaTos
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Llenb paboThl

Llenb gaHHoM paboThl - BbINONHUTL 0030p METOAOB NOCTPOEHUSA U
yrnpaBneHust opmaumsiMm B OKPECTHOCTM KONITMHEAPHbIX TOYEK
nnbpaumn. PaccmoTpeTb cnyyau

e [BYyX annapartoB

e Tpex annapaToBs

e N annapartos



KpyroBas orpaHndeHHas 3agada Tpex Ten

s B /B il BB

-~

~ 'l/ A IJl
) ?4+y? 1—p  p
U,y 2) = 2 gl
2 r1 r9
(= ms/(my+ ms) wo = 1
: . ‘ - 1o
my=1—pu M= U ° —0-
Ls L Ly #*
‘l"n'l.l — _/1 11.7712 — 1 - /.l

[TonoXxeHns paBHOBeCUS
COOTBETCTBYIOT YCINOBUSM

U, =U,=U. =0

~

Ha3blBAlOTCA TOYKaM#u nu6pauvm

Ly
[NMonoxxeHne Tovek nmbpauunn.
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[Tonck ectecTBeHHbIX opMaLnn CUCTEMbI OBYX
KOCMWUYECKUX annapaTos
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[NonoxeHune BTOPOro CnyTHMKa OTHOCUTESTIbHO
nepsoro. 3anMcTBoBaHO 13 [1] OBvxeHne cucTeMbl ABYX CMYTHUKOB Ha

onopHon opbute. 3anmcreosaHo u3 [1]

[1] Heritier A., Howell K. C. Dynamical evolution of natural formations in libration point orbits in a
multi-body regime // Acta Astronautica. 2013. V. 102. P. 332-340



[Tonck obnactn MmHUMarnbHOro gpenda BTOPOro
annapara

YncrneHHO NPOHTErpMpyem ypaBHEHUS OBUXXEHUSI MEPBOro U
BTOPOro KOCMWYEeCKOro annapara
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[Tonck obnactn MmHuManbHoOro apenda ¢ noMoLLbLo
BapuaLnm paccTosHUS MexXxay annapatamu
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[ano-opbute amnnntygon Az=150000 Km.
3ammcTtBoBaHO 13 [1]

[1] Heritier A., Howell K. C. Regions Near the Libration Points Suitable to Maintain Multiple Spacecraft //

7
Astrodynamics Specialist Conference. 2012. P. 1-20



[TapameTpbl coOxpaHeHna opMbl U pasmepa
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dopmauma Tpex CNyTHUKOB.
3ammcTBoBaHO 13 [1]

dbopmauunm Tpex annapaTos

lNapameTp coxpaHeHus
¢hopmbl
SF=¢e \/Iﬁlm-, 124+ (Ine, )

a a

€1 = —, €& =-—
b C
| lapameTp coxpaHeHusd
pa3mMepa
] Ny + N,
DF — h Z_ 13
3
a b ¢
i === W=7 Hg=—
dg by o

[[eomeTpusa dpopmaLmnm coxpaHaeTcs
Npu 3HA4YEHUSIX NapaMeTPOB

SF=1, DF=]

[1] Ferrari F., Lavagna M. Suitable configurations for triangular formation flying about collinear libration points
under the circular and elliptic restricted three-body problems // Acta Astronautica. 2016. V. 147. P. 374-382



[Tonck opbuTkbl C HAUMEHBLLUUM U3MEHEHUEM
doopmauunmn
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3HayeHune koahPuuneHToB opMbl U pasaMmepa Ha pasnnyHbIX Nockux [rano-
opbutax okono Tovek nubpaumn [1]

[1] Ferrari F., Lavagna M. Suitable configurations for triangular formation flying about collinear libration points
under the circular and elliptic restricted three-body problems // Acta Astronautica. 2016. V. 147. P. 374-382



[TonyaHanutuyeckmun metod onnucaHua noBeaeHuns
doopmaLnm B OKPECTHOCTU TOYEK NMbpaumm

JlnHeapunsoBaHHbIe ypaBHEHUSA :
OTHOCUTENbLHOrO ABUXEHNA OBYX U

TpeXx CNyTHNKOB BONMM3n ToYeK

nnbpauyunmn
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Az = A, cos (wpt + 61)
Ay = —kA; sin (wpt + 61)
Az = A, cos (wyt + 65)

[1] S. Trofimov, M. Shirobokov, M.
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Koptev. SEMIANALYTICAL DESIGN OF LIBRATION POINT FORMATIONS



[TonyaHanutuyeckmun metod onnucaHua noBeaeHuns
doopmaLnm B OKPECTHOCTU TOYEK NMbpaumm

JlnHeapunsoBaHHbIe ypaBHEHUSA
OTHOCUTENbLHOrO ABUXEHNA OBYX U
TpeX CnyTHUKOB BOMN3U TOYEK

nnbpauyunmn
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[1] S. Trofimov, M. Shirobokov, M.
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[TonyaHanutuyeckmun metod onnucaHua noBeaeHuns
dopmaLmn B OKPECTHOCTU TOYEK NMbpaunm

JlnHeapu3soBaHHbIE YpaBHEHUA
OTHOCUTENBHOIO ABUMXEHUSA OBYX U

Tpex CrnyTHUKOB BONM3K
nnbpaunu
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dopmauua Tpex CNYTHUKOB Ha KBA3MNeEpUoan4eCcKkon
opbute
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dopmaumsa Tpex CNyTHUKOB Ha KBa3u rano-opbute s6numsm L2. 3ammctesoBaHo 13 [1]

[1] Hao Peng, Xiaoli Bai. New Natural Formation Flying Configurations in the Earth-Moon Elliptic Three-Body System //
9th International Workshop on Satellite Constellations and Formation Flying. 2017. P. 17-38
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dopmaumsa N cnyTHMKOB Ha KBasunepuoguyeckou
opbute
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PasmelueHne N kocMmnyecknx annapaToB Ha cocegHnX opbutax. 3aMmcTBoBaHO 13 [1]

[1] Hao Peng, Xiaoli Bai. New Natural Formation Flying Configurations in the Earth-Moon Elliptic Three-Body System //
9th International Workshop on Satellite Constellations and Formation Flying. 2017. P. 17-38
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MeTopn ueneBbiX TOYeK AN nogaepKaHus

doopmauunmn
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onIMaFI onTUMmM3auunsd 3aTpat TorJinBa

da30BbI BEKTOP annapaTa B HavanbHbIN
MOMEHT BpeMeHH
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MeToa cKonb34LLero ynpaBrneHus
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3aknodyeHue

e QObnactu gpenda KoCMMYECKMX annapaToB ONUCLIBAKOTCS
NOBEPXHOCTSAMM BTOPOro nopsaka

e [lonyaHanuntunyecknn metoq nomucka opbumt doopmaumin OKOmo ToYEK
nmdpaumm MOXXHO MUCMOoSb30BaTh AJ19 HAa4anbHOro NPUONMXKEHNA B
ONTUMM3ALMOHHbIX 3aga4vax

e dopmauns Tpex KOCMMUYECKMX arnapaToB COXPaHAETCA Ha MIMOCKNX
rano-opbutax sB6rmn3m Toukn nndbpauymn L3
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AnnunTnyeckas OorpaHN4YeHHad 3aga4da Tpex Tesl
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BbiBOO KAHOHNYECKOrO YpaBHEHNA NMOBEPXHOCTH

MWUHMMAanNbHOro apenda
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OyHKUMA ynpaBneHus

e CKonb3sdulee ynpasrieHne
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