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o[[oHeHTa Ha AUCCepTaUnrcoSnqzarrbHoro

lUzpo6oxona Marczlra feuuaAleBkrqa <Fallzcrzro-

HABI4fAUUOHHbIE AQI]CKTbI MUCAVfi MAJIbIX KOCMT4qCCKI,IX

auaparoB K nyHe 14 TOr{KaM ilr46pa\uv>>,

rrpeAcTaBneHHyro Ha cor4cKaHHe yqeHoft cTe[eHI4

KAH!.]yL!.aTa Qrasraxo-vaTeMaTr4r{ecKrrx HayK Iro

c[equaJrbHocrr4 01,02.01 - <Teoperr4rreQKafl MexaHuKa)),

B [ocnerHee Aec-srur,err4e 3Har{I4TerbHo yannr4nen uHTepec K

I4ccJreAOBaHnflM Ll npoeKTIzpoBaHI4Io KOcMI4qecKZX MHeAufi 3a npeAenaMl{

oKoJIo3eMHbIX op6I4T, B nepBylo oqepeAb Anf, oKoJroJryHHoro upocrpaHcrBa.

Texuuro-gKoHoM'rrecKl4e rpyAHocru B peanu3arrr4r4 peryJrflpHbrx Irr4Jrorr4pyeMblx

rIoJIeToB x Jlyue 14 co3AaHLIt oKono,rryHHbrx KocMr4qecKr4x craH r\nfi B d;;1txafii.-e

AeQ.[TI{JIerufl trpr4BoAtr K Heo6xoArIMocrI,I orpadorKlr oJreMeHToB r4lnlrr4 cr4creM

AJrfl' TaKJaX Mnccwfr c I4cIIonb3oBaHI4eM MaJrbrx KocMt4qecKr4x an[aparoB (KA),
ocHaLII€HHbIX BblcoKo3QSexrunnrtlttz 3neKrpopeaKTr,rBHbrMr,r ABr4rarentrMr4. B

MeTOAI4TIeCKOM IIJIaHe aCTpOIrIHaMAqeCKr4e 3AI:A:c^]Z- B OKOIOIyHHOM rrpocTpaHcrBe

( nxnrovar [epeJlerb] I,I AonroBpeMeHHbre [orrdTbr B oKpecrHocrl4 TorreK

Irnlparyuut), KaK IIpaBI,IJIO, cyqecrBeHHo cnoxHee 3alaq oKoJro3eMHofi
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acTpoAr,rHaMrrKr4.

aKryaJrbHofi.

c orr{x ror{eK 3peHr4r reMa Aucceprarrun, flBJrflercfl

lzccepraquloHHaf, pa6ora llhzpo6oxona M.f . BKJrroqaer BBeneHr4e vr

r{eTblpe fJraBbr.

Bo ene4eHrrl4 npeAcraBJleHa xraccu$uKarlu.s MaJrbrx KA ra KparKo orrr{caHbr

peaJII'I3oBaHHbIe Mucavv MaJIIIX KA z c[paBeAJIzBo orMerreHo, qro rrorBJreHr4e

HoBbIX B TexHoJIorLIqecKoM rrnaHe KA (( conpoBoxAaercf, pa3Br4TrreM

pasnoo6p a3Hbrx M areMarr4r{ec KI4x r.rHcrpyMeHToB)).

llepnar rnaBa tBJl{ercfl rlo cyrl4 o6sopHofi 14 coAepxr{T KparKoe r43noxeHze

ocHoBHbIX TeoperI4r{ecKl4x pe3ynbraroB B paMKax xpyronofi orpaHr,rqeuuofi 3a1a9.u

rpex reJI, I4cnonb3yeMblx r{r4eneHHbrx MeroAoB Lr oco6euuocru [epexola K

ro'Iuoft eSeuepu4nofi vroAenz. llpe4eraBneH crrr4coK peaJrr,r3oBaHHbrx tvlrccuir x

Tor{KaM tuopa4uu c yKa3aHHeM I4x oco6esuocrefi. B qenou ora rnaBa rroMoraer

[paBnnbHo ytcHl'Irb Mecro coAepxaremsofi qaerv Ar4ccepraur4t4 cpeAn Apyfvx
pa6or.

Bropax rnaBa IIocBflIueHa paapa6orxe 3KoHoMHr{Hbrx leperrdron KA c

ua-nofi rxrofi or oKoJIo3eMHbIX op6nr K oKoJronyHHbrM KoJrJrr4HeapHbrM TorrKaM

tu6paguvt Ha ocHoBe pe3oHaHcHbrx c6nnxenzfr . CyruecrBeH H br M Aocru?KeH rreM,

od.naAaroqllM HoBI{3Hofr, s4ecr .rlBnqerct rrocrpoeHr{e qeroqeK pe3oHaHcoB -

nocJle IrepBoro o6ecne'uBaerc{ 6lzsocrr K HoBoMy pe3oHaHcy. HafiAeHo

6olrruoe KoJII4r{ecrBo pe3oHaHcHbIX qeroqeK, Koropbre MoryT r4crloJlb3oBarbe.fl

trptr [poeKTLIpoBaHLrw coorBercrByrorlr4x KocMur{ecKr4x yruccwiy lanee aBTop

aHarlu3upyer oKonoJryHHble op6zrur, Koropbre roryrrarorcf, fiplt cxoAe B.{oJrb

ueycroftul4Boro ruuoroo6pa3vrfl, raro-op6zrsr, B cnyvae orcyrcrBr4r y[paBJreHr4fl,

TaKI4e rpaeKTopvtu ttu6o craJrKnBalorcs c Jlyuofi, nu6o BbrJreraror z3 oKpearHocrr4

JIyHrr qepe3 roqKr4 tru\paryvn Ll v L2, Anrop paccMorperr Bonpoc o
cta6vrtuzar\r4u oKoJIoJIyHHbIX rpaexropaft AJrr Malbrx a[naparoB, cna6Nensrrx

Tr4frr,IrIHbIMUr ABUrfarer.sMI4 valofi T.rrfl4. B pe:ynlrare oKa3aJIOCb, r{To KaK M\HV_,



TaK 14 HaHoan[aparbr (Ky6caTbr) cnoco6Hbr BbrfiTr.r

rxl4poKoM Ar4a[a3OHe [O HaKJrOHeHpfiO 14 BbrCOTe

Ha oKoJronyHHbre op6r4Tbr B

op6lrrbr, Heo6xoAr4Mo nzrrrb

3apaHee o6ecne'rzrb coorBercrByroulyro Bbrcory craproBofi ra,ro-op6urr-r. Oco6o

orMeqaerct Bo3Mo)KHocrb AocrtlxeHzq oKoJronoJrrpHbrx op6rar. Eesyclonno,

Aauurtfi Tlrrr oKoJIorIyHHbIX op6rzr lrMeer BaxHoe upuKnaAHoe 3HarreHr4e B

HacTo.s[Iee BpeMr.

B rperrefr uase paccMarptrBarorcfl rrepenerbr c na6paqzoHHbrx roqeK Lt pr.

L2.. Honutm n srofi q,acrr4 tBn-lerc.fi rrocrpoeHr4e MHoxecrBa oKoJroJryHHbrx op6ur,

Koropble AocryrlHbr npw cxoAe c oKoJlonyHHbrx ralo -op6hr B oKpecrHocrr4 Tor{eK

L1 wL2 ' Oqeur cyulecrBeHHblM 3Aecb flBlrflercfl cr4creMartrrrecKoe paccMorpeHr{e

He orpaHl4qeHHofo Ha6opa rpaeKTopttfr., a B UenoM AocryrrHblx MHoxecrB AJrf,

AByx rr4noB ualrrx KA.

B :axrrro'Inre,rluofr uerndprofr rltaee paccMarpvBaerefl BecbMa Ba)KHafl Arrfl

rIpoeKTI4poBaHu.[ KocMI4rIecKVX xtuccuft 3a1a.ua ntt6opa 4alrHefiruero ilIraHa

uolera KA n cnyqae HeIrITarHbIX czryarlufi ua ueycrofivr4Bbrx nw6paqraoHHbrx

op6urax, cBf,3aHHbIX c :a4epNxoft Hnv He npoBeAeHr4eM 3annaHr4poBaHHbrx

uaHenpon KoppeKIIHfi. AnropoM He npocro aHanLaupyerc.fl ((rleHa)) Bo3Bpara Ha

HoMl'lHaJrbuyto op6rzry, Ho t{ [peAJIo]KeH Honsrfr rroAxoA ilo napzpoBaHr4ro erofi

evrya\uu nyrdu nepexoAa Ha Apyrylo op6ary r4 r43JroxeHbr coorBercrByroque

peKoMeHAarluu, IrlceneAosaHr4fl rroKa3an[, r{To STor BapI,raHT [pHBo.qI4T K

cyIIIecrBesuofr SKoHoMI4H TotL'I14Ba, qro Mo)Ker Bblpaxarbctr B rrpoAJTeHr,rI4

BpeMeHZ XI'I3HI'I ailnapara Ha HecKoJIbKO MeCtIIeB LrIrU rrer, B 3aBrrehrMocrz or
[poAonxI4TeJIbHocrI4 orcyrcrB[-a op6zranlHofo ylpaBreHr4-s v HarraJrbHbrx

yclonufr B MoMeHT c6o-s KoppeKur4z. pesymrarrr 6rrrru noJryr{eHbr Arrfl

lpaKTI'IqecKI{ BaxHbIX KnaccoB 3aAar{: B cr4creMax Co,ruue-3ent,r_s u 3enug-Jlyna,

[ttg' o6eux ror{eK m't6paryuwLl vtL2, a TaKXe KaK Anr f€ulo-, TaK rr Anr KBa3rrr€lJro-

op6rzr. Mero4 aHanvrca MoxHo c ycnexoM nepeHecr14vrHaApyrue op6rzrrr BoKpyr

ror{eK tu6paguw, HarpaMep op6nrlr llnccaNy.



B sarrroqeHnvr uepeqacneHbr ocHoBHbre pe3ynbrarrr pa6orlr, llpnnoxeHrze

coAepxl4r ra6lnqrt xoo$Szql{eHroB pa3noxeH:afl B pflAbr JlzH4urre4ra-llyaHKape

rano-op6zr BoKpyr rorreK tu6paryuu Ll u L2. MeroA nocrpoeHux op6ur ua

ocHoBaHr4r4 3TrrX p.rrAoB r,r3JroxeH B nepnofr fJraBe. oruevy, rrro no4o6urre

ra6rzqrr yxe Bcrpeqanr4cb I4 B Apyrlrx t,tcror{HrrKax, Ho 6rrltz [oryr{eHbl JrI{rrIb

glx lu6parlr4oHHbrx op6ur cr4creMbr Co"rruue-3eMJrr, Ho He 3erranr-JlyHa.

A nr o p e Q e p ar c o o r B e r c rBy e r c o A e p x aH lr ro .4 14 c c e pr ar\krvr .

ocHonHue pe3ynbrarbl Alrcc eprawkr AoKnaAbIB anveb Ha orer{ecrBeHHbrx H

:apy6exurtx HayrIHbIX xonsepeurlr4rx. OHz ony6lzxoBaHbr B aBTopr4TerHbrx

I{HOCTpaHHbIX V3AaHr4flX, IITO flBnfleTefl BecbMa peAKI{M Anfl KaHALTAaTCKZX

guccepragufi,.

I,4.z'rvc ra H eAocrarKoB AI{ ccepraur4r4 M oxH o orM err4Tb eJreAyloue e :

- B xaqecrBe opI4eHTI,Ipa Anfl apaBHr4TeJrbHoro aHanr43a exeroAHbrx 3arpar

Ha rIoAep)KaHI4e oKononyHHbrx raJro-op6zr r.rcnonb3yerc.s oueHKa - 10(lr/c)/roa,--

(crp. 34,127). oAuaxo B 3aBzcr4Mocrr{ or pa3MepoB raro-op6urrr,

[ep[oA[r{Hocrl4, Tprila KoppeKrlI4r4 14 T.rr. 3TI'I 3arparbr Mofyr Aocrr,rfarb

HecKoJIbKI4x Aecf,rxon (iralc)/roa ( cM. Hanpr4rvrep o6sop: Folta D., Yaughn F,, (A
Survey of Earth-Moon Libration Orbits: Stationkeeping strategies and Intra-Orbit

Transfers), AIAA Papet 2004-47 41, 20pp.);

- Zcnolb3yeMble l.nfl aHanpl3oB v pacudron Har{arbHbre oKoJro3eMHbre

op6nrlr (rrusxar KpyroBa{ ertcoroff 300 xv r{ reonepexoAHaq c Bbrcoroft nepurea

250xrvr.) AJIx IloeneAyrouux neperreron x JIyHe a npaKrrrqecxoft ToqKr{ 3peHrr.rr He

tBJI'IOTC' npeAnoqrI,ITeJIbHbIMI4, nOCKO.,TbKy uMeroT Anr.rTenbHble BpeMeHa

npoxoxAeHufl. rlepe3 parvar\r4oHHbre llo.rrca 3eulu. Folee [peA[or{Tr4TeJIbHbIMH

tBJItIOTCf, OTHOC?ITeJIbHO paAI4aIII4OUHO-6eSOnacHbre c BbrcoTaMrr 6onee 700-

800xur.

oAuaxo rtepeqv cneHHbre HeAocrarKr4 He cHr4xaror o6uero

ronoxl,lTeJlbHoro npeAcraBneHvrfl o Ar4cceprar\vLr KaK rlenbuofi Hayvrrofi pa6orrr,

Hecuorpr Ha orMerIeHHbIe HeAocrarKl4, MoxHo KoHcrarlrpoBarb, r{To



AUCCeprarII4OHHar paoora BbrnoJrHeHa Ha orleHb BbIcoKoM HayrIHO-TeXH[rreCKOM

ypoBHe. HayvHlre rloJToxeHufl, BbIBoAbr 14 pe3ynbrarbr, c$opnawpoBaHHbre B

ilr4ceeprarlvrw, nonyr{eHbl 14 o6ocHoeaHbt c rlcro.,Tb3oBaHaeM anpo6apoBaHHbrx

MareMaruqecKux rroAXoAoB, nepu$aqvpoBaHbr 6olrurau o6reuovr pacqeroB.

luccepraqur. npeAcraBrqer co6ofi 3aKoHqeHHyro Havr{Ho-

uccneAoBarenbcKyro pa6ory, B xoropofi perueHbr Ba Hbre [poeKrHo-

6atlncrvtqecl(I4e 3allal.r4, HMeroulr4e cy[]ecrBeHHoe 3HarreHge Ant [paKru.{ecxoft

pe anrr 3arlzz e $ s exrr.rBHbrx oKonoJryHHbrx Mur c c uir gtrx vr alrrx KA.

C'rntaro, qro pa6ora <<EarnvcurKo-HaBr4farlr4oHHbre acIIeKTbI tvtuccuit

M€IJIbIX KocMI4rIecKux a[[aparoB r< JIyHe 14 ToqKaM lu6paqwvu yAoBnerBopfler

rpe6onaunq\,I floroxeHllt BAK , rpeAbrB,rltreMbrM K Ar4ccepraul4flM Ha cor4eKaHr,re

yueHofi crerIeHI'I KaHAI,IAara SIlszr<o-MareMar[r{ecKl4x HayK [o cneuuanbHocrr,r

01.02.01 - reoperl4r{ecKa"r MexaHI4Ka, a ee aBrop [lnpo6oxoe Marculr
feuHaAreBr4r{ - 3acnyxzBaer npr4cyxAeHr4{ erry y.renofi crerreHr4 KaHAr,rAara

$usuxo-vrareMarr,rqecKr4x HayK,

Pyxono4rarerb Hayr{Ho-TexHnrrec Ko ro rIeHTpa

Parerno-KocMr4qecxofi r<opnopauzn <?ueprux>,

AoKrop rexHzrrecKr4x HayK il: Io.[. vmrotrruenA/"f

flo4nzcl o0zquarbHore orrrroHeHTa v,rrr6u[reBa Io.ll. 3aBepf,ro

V.{eulrfi ceKperapt Conera,

KaHAI4A ar Q z:nxo- vrareMarl4rl O.H. XaryHqeaa


