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3AKJIIOqEHI,IE

@eaepalruoro rocyAapcrBeHHoro 6roAx<eruoro o6pa:onareJrbHofo yqpexAeHnf, Bblcuefo
o6pa:onalrur "MocKoBcxr.rfi rocy4apcrBeHHblfr rexunqecrnff yuunepcl4Ter I4MeHI{ H.3. Eayuaua

(nauuouarnsufr r4ccJreAoBarerucruft yHllBepcl4rer)" (M|TY urnr. H.3. EayuaHa)

flucceprauua fpNmxo ,{rraurprar Arexcali4poBllqa "tr4ecreAosaul4e QXeM o6nera
o6relcros xpyuHora6apprrHoro KocMuqecroro Mycopa Ha HI{3Kux op6urax" BblrorHeua Ha

xaifeape "TeoperuuecKafl MexaHlrKa" Seaepa,'rruoro roayAapcrBeHHoro 6roAxternoro

o6pa:onarenbHoro yqpexAeHHfl Bbrcuero o6pa.aonauut "Mocxoncxuit rocyAapcrBessufi
rexuu.lecxuft yHr{Bepcr,rrer rzMeHLI H.3. Fayrraaua (uauraouantsrtft lIccJIeAoBare.nlcrufi
yHr{Bepcr4rer)" (M|TY au. H.3. Faynaaua).

B uepuog rroAforoBKr4 Auccgprarllrn col4cKareJlb pa6oru e M|TY r,rv. H.3, Eayltaua n

.qoJrxHocrlr aacr{crenTa rca$eapn "TeoperuueoKarl MexaHLIKa'r $axymrera "@yugalteHTaJlbHble
HayKH".

B 2014 ro4y A.A. fprlurxo oKoHr{r4Jr c KpacHbIM AI4rnoMoM MfTy uM.

H.?. BayuaHa no cleur4aJrbHocru 160703 <fiuuaruruxa uorera H yupaBneHl,Ie AIrl4)KeHneM

JrerareJrbHbrx annaparoB). B 2014 roAy nocryrlnn B oqHylo acnupaHrypy rcaQeaplt

"TeoperuuecKa{ MexaHtrKa" H B Hacro"f,rrlee BpeMfl flBrfle'refl. aanuparrona sroft KaSeApbI.

Cnpaera o c.qbqe KaHALrAarcKrrx oK3aMeHoB no c[elrl4anbHocru 01.02.01 BbIAaHa M|TV ut'1.

H,3. Bayr'aana 05.06.2017 roaa.
Hayuurfi pyKoBo.4r{Tenb Jlanruuu Bralrzlrup B;rarurrrarrpoBl{rl, AoKTop {tra:uxo-

MareMarur{ecKr{x HayK, rpo6eccop. Pa6oraer s M|TY ntla. H.3. EayuaHa B AoJl}I(HocrI4
npo$eccopa xa$eaprr <Teopern'lecxas MexaHI{Ka).

Hayuulrff KOHcynr,TaHT Eapauon Anapefi Auatoruenuu, KaHAHAaT Qu:llxo-
MareMarr4rrecrnx HayK, qneH-KoppecIIoHAeHT Mexayuaporurofi aKaAeMI4I4 acrpoHaBTnxu (IAA).

Paforaer a (DelepanbHoM rocyAapcrBeHHoM yqpexAeHlElt "QeAepa-ntundl uccJleAoBarellcxuft
qeHrp tr4ucruryr npr4KnaAHofi lrarelrarnKrl uM. M.B. Kenaltura Pocctlitcxoft aKalreukrvr HayK" B

Ao;rxHocrrl BeAyulefo HayqHoro corpyAHlrKa (or,qen }lb5 "MexaHI4Ka KocMurlecxofo lo,r€ra

H ynpaBneHr.te AB[x{eHueM", ceKTop Ns2 "MexaHIaKa u ynpaBJIeHI{e ABI4}KeHI4eM KocM}IqecKI4x
airnaparon").

I uen rca,s bln g,ru eu EoI poucx,aTefl eM p a6,grsr

[raccepraurrfl Ha corrcxanr{e yu€uoft creneHl4 KaHAIrAara r}u:uxo-naareMarl'IqecKlrx HayK
qBnrercfl 3aKoHLreHHoft uayuuo-rnaluSuxaquounoff pa6oroft H ilocBquleHa pelueHulo 3aAaql4

nrr6opa cxev o6,r€ra o6t,exroB KpynHora6apurHoro KocMl{qecKoro Mycopa (KKM) Ha HI43KHX

opOrarax. B paOore paccMorpeHbr ABa Bapl4aHra yBoAa o6terron KKM c riatlbolee

flepnnrfi rpope
npopeKrop n
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3arpyxeHHbrx HI{3KIdx oKoJloKpyroBbrx op6r,rr, Ha Koropbrx HaxoArrcr 160 rpylnrrx cryueuefi
paKer-Hoclltelefi, rnaccu$raq[poBaHHbx IIo [tTI,r rpynrraM B 3aBr.rcr{Mocrr{ or yrJra HaKJroHa
op6uranrnoft nnocxocrl4 K gKBaropy. B parrmax rrepBoro Bapr4aHTa yeoA o6rerron KKM
ocyqecrBJrfiercs rtpn noMolqn orAenreMbrx rr,ro,4yrefi, Koropbre o6ecneqrasarcr nepeBoA
o6texroe na op6urrr 3axopoHeuux. flpn pealrrrcarlfilr BToporo Bapr4auTa arrrannrrfi KA cau
yBoALIT o6rertu KKM Ha op6uru 3txopoHeHr4r. Brrnomreno uccJreAoBaHue uyreft
MLIHLIMI,I3aIIIaLI 3arpar cytrruapuofi xapaKTepr,rcrra.recxofi cKopocrr,r, neo6xoAuuoft Nrs.
BbIrIonHeHLIa nepeletoB MexAy HecKoJlbKr.rrvru o6rexraMr4, paccMorpeH Bolpoc orlpeAereHus
IIpI{eMneMoro BpeMeHI4 ocyuecrBJreHr.rr grr,rx [epel6ron. ,{nx rax4ofo r,r3 AByx Bap[aHToB
yBoAa o6terron [peAno)KeHbl op]Irl{HaJrbHbre cxeMrr o6l€ra gJreMeHToB BbrIeJreHHbx rpyfln
KKM, ocHoBaHHhIe Ha I{ciloJlb3oBaHlru qeneHarrpaBJreHHoro rr3MeHeHrdr cKopocrr4 rrpeqeccfir.r
op6xralruofi nlocrocrl4 noA Aeftcrnraeu HeqeHTpiubHofo rpaBr.rrarl[oHHoro uors 3e[,ffrz.
flpone4eno cpaBueHlle suepreruqecKr.rx rr BpeMeHHbx xapaKTeprEcrr{K uraccr,rft no o6n€ry rpyurr
KKM c qenblo yBoAa o6pa:yrorql{x I{x o6rerros ua op6urrr 3axopoHeHr,rrr. OcrosHrnr
pe3ynbrarorra pa6orrr flBlrfrercs. yroqHeHlre rpe6onaunfi r xocirara.recKoMy arrnapary - c6opqur<y
KKM.

JIuqHoe yqacrne aetopa s noflyqeHnn Degvmraron HavqHrrx uccrenosanufi.
II3JIOXeHHbTX B Ar{ccepTaur{u

Aeropou JrlFrHo nonf{eHbr ocHoBHbre pe3ynbrarbr Ar4cceprarln}r:
l. Aua:ruruqecru nafiAena Sopnayrra, no3BoJlsroIqas Ars cnyqar KoMrrJraHapnoro uepeBoAa

KocMuqecKoro aTrnapara (KA) BAoJIb op6uru nonyqvrb 3HarreH[e KoMnpoMr{ccuoft
rIpoAoJIxtureJIbHocrLI TaKofo [epeBoAa. PeurenrEe 3a!la'{u )qr,rrbrBaer HerleHTpanbHocrb
rpaBl{Taql4oHHofo IIoJIt 3eunu v\ KaK cJreAcrBr.re, neo6xo4r.ruocrr KoppeKrlur.r
Bo3Hl{Ka}oqero rlpu AnrlTeJrbHona $asuponaHllu pacxoxAeHr.rs op6firalrnbx rrJrocKocrefi uo

Aonrore Bocxo4xrrlero y3Jra (ABV).

2. flponegeuu tIIlIcJIeHHbIe I{ccJIeAoBaHvfl.> HanpaaJreHuhre Ha noucK nyreft MHHr,rMr,BarIr{r.r
sHepferl{qecKl,Ix I{ BpeMeHHbIx 3arpar rrpr{ HeKoMrrnaHapHbrx uepel€rax MexAy o6rerraurE
KKM c Izc[oJIb3oBaHLIeM op6urrt oxr.rAaHr{s. floxa:ano BJrr{rHr{e nrr6opa HarrpaBJreur{t
IroBopora op6ura-urHoft nJlocKocrlr ro ABy Ha Bennqr,rHy norpe6noft Inr groro

cytrtuapnoft xapaKrepucrruecroft cKopocrlr c yudrou ua-nofi (uopr4xa 1 rpaayca)
KoppeKrlr.rr4 HaKJroHeHr,rx op6urur.

3. Bnel€n B paccMorpeulle [oprper gBoJrroqltla orKJroHeruafi Aonror BocxoArrrlr4x y3JroB,
serslolllzfica eSSeTTLIBHrIM cpeAcrBoM a:auwr3a ornocuTeJrrrroft 4rlnaivruru op6r,rrzurbHbrx
nnocKocrefi oOrexroe B paMKax KoHKpernofi rpyunrr KKM.

4. ,{nr uepnofo BapI{aHTa yBoAa o6terros KKM (c zcuomsoBaHrreM alperaroB, orAerseMbrx
or KA-c6opuur<a v o6ecne.{unarcqrlx yBoA o6rerron Ha op6urrr saxopoueuux)
rlpeAJloxeHrr 2 cxenau o6l€ra: [ocJleloBareJrbHrur H Ar4aroHnJrrnas. flocJre.rloBarenbHzur
cxeMa ocHoBaHa Ha I{c[oJIb3oBaHLI]I c[eIII{tuIbHo lpopnaupyeruofi op6nTbr ox}rAaHut. fittx
groft cxerurt paspa6oraHbl MeToAHKLI onpeAerenr.rs KoMrrpoMuccsofi [poAonxr,rreJrbuocrr.r
nepen€ta Mexqy AByN[t o6rextaun KKM. flpe4roxeHa r4 uporpaMMHo pea[r,r3oBaHa

AI'IaroHaJIbHat cxeMa o6l€ra, KoTopat npeAfioJraraer, qro op6zroft oxr4AarrI,rr Moxer
cJryxr,rrb op6ura oqepeAHoro yBoAnMoro o6renra.

5. ,{nr ntoporo Bapl4aHra yBoAa o6reKros KKM (KA-c6oprqr{K caMocrorreJrbHo yBoAr,rr
o6rexr na op6rary 3ExopoHeHLIfi, a 3areM Bo3Bparrlaerc.fl 3a HoBbrM o6rexrorra) ocyqecrueH



pacqeT MilreBpoB Airs KaxAoit us nsru rpynfl KKM. floxasauo, .rro nropoft BaprraHT yBoAa
LI nO gHeprerl{Ke, I,I nO IpOAOJIXT{TeJTbHOCTLI Mr,rCCr{r.I 3Haqr{TeJrbHo ycTyIIaeT nepBoMy
Bapr,raHTy.

6. flpone4eno cpaBHeur.re BapHaHToB yBoAa

[peAHa3HarreHnoMy Nrfl. o6r€ra o6sexron

3axopoHeHr.rs.

14 ctpopuynzpoBaHbr rpe6oeanur K KA,
KKM c qenbro rrx yBoAa Ha op6uru

Crenenr Aocronepnocru pegvlsraron nponeAdnnrrx ucc.neAonanr.rfi

llpe4ctan.neHnbre n pa6ore pe3yJrbrarbr r,rccJreAoBaHuft nonyreubr c EcrroJrb3oBaHlreM
KJIaccI{qecKI,Ix rrao4eueft, MeroAoB reopernuecxoft MexaH}IKr4 vt MexaHr4K}r KocM}IqecKoro
nol6ta. Pa:pa6orauHble MeroAI{K}r onrr4M}Barlu}r cxeu o6n0ra o6rerron KKM [poBeperbr
qI,IcreHHbIM MoAenI{poBaH}IeM nepeneron, o6ecue.u,rBttroqlrx perneHr.re HeKoMlrJrtmapuoft
3aAaqLI Bcrpetll{ c HcrIonb3oBaHI{eM op6uru oxnAaHur (nocle4onareJrbHarr cxeMa o6n€ra upu
repBoM BaprraHTe IBo,qa KKM). florpemnocrr pacv€ra irrau€npoB B AaHHofi gaAa.re flBrsercfl.
oflpe.{eJUlloqefi upu oIIeHKe rotlHocrrl upuneA€nubx B Ar.rccepraqr,r}r pac.r€ton. Cpanueune c
qI,IcJreHHbIM pelrreul{eM, noJrfreHHbrM c r,rcuoJrb3oBaHrreM [porpaMMHoro KoMuJreKca B I4IIM
urrl.M.B. KenArrrua u [porpaMMHoro KoMrJreKca STK, no4rBepAr,rJro AocroBepHocrb r.r HayqHyro
o6ocuonaHHocrb pe3yJrbraron npone4€uHbrx r,rccJreAonanuft .

Ycnerunas anpo6aqua p*yJlbraroB IlccJreAoBaluit, nprane4dHHhrx B Arrccepraryl,zrv, Ha
ncepoccuftcKllx u MexAyHapoAHbIX ron(pepeuqvflx Lr ilonf{eHHoe ogo6peuue cneUuurJrr4craNrvr,
cBHAeTeJIbCTByIOT O BbICOKOM HaTIHOM ypOBHe r.r 3Halrr4MocTr.r [oJrrreHHbD( pe3yJrbTaToB.

Hayqnaq Honrlgga

Hay.rnar HoBLI3Ha ALIccepraIIHLI cocror.rr n paspa6orKe cxeM o6n€ra o6rexros KKM Ha Hr.r3Kr{x
op6max c orITLIMLI3aWeit rpe6yeurx gHepnerrlqecKr{x 3arpar rrpu npr{eMneuofi cyrrrrr,rapHofi
rIpoAoJrxLITeJIbHocrlI o6ndra, a raKxe B onpeAeJreHr.ru rpe6onauufi K KA-c6opqnry vr
3aKrroqaeTcr B cJreAyroueM.

1. 3a,qa.ra o6ldra o6sertos KKM c qenbro vx 4anruefturero yBoAa Ha opduru
3axopoHeul4.fi B oreqecrneunofi uayuHofi rrpaKTlrKe peuraercr BnepBbre;

2. Ilony.rena aHa[LITLItIecKffI 3aBl{c}IMocrb, no3BoJrrroqa-f, orrpeAeJrr.rrb KoMnpoMr,rccHyro
IrpoAonxllTeJlbHocrb nepen€ra or oAHoro oOrexra K ApyroMy B cryqae KoM[nanapHbrx
op6nt. 3naqesrae [poAoJDKI,ITeJIbHocr]r ueperera olpeAelser napaMerprr uau€npa gnr
pelxeHl4s 3aI.aqu Bcrpeqn c yvdrorvr neo6xoguuocru KoppeKrlr.M pacxoxgeHr.rs
op6ura-nruux ulocxocrefi tro ABy, Bo3Hr.rKarouero B pe3yJrbrare Anr.rreJrbHoro
tfasuponanur;

3. flponegeuu uccJle,qoBaHllt HeKoMnJraHapHbD( uepel€ron MexAy o6rerrarran KKM c
lIcIIoJIb3oBaHI4eM op6uru oxl4Aarrfit. llorasaHo BJrr{rHr4e nrr6opa HarrpaBJreHr.rt
rloBopora op6uralrnofi ulocxocrll rro IBV na Benilqr,ruy norpe6uoft Ans groro

cytrluapnofi xapaxrepllcrrEqecrofi cKopocru c yr€rou rraa.uoft (nopagra 1 rpaayca)
KoppeKIIIm HaKJIoHeHLIx Op6uru.

4. llccneAosau KaraJlof KocMl{qecKrax o6rerroB }r rrpoBeAeHa x.uaccu$uxarlus o6rexros
KKM (cryneuu !I prcrounrre 6norn) Ha Hlr3Kr{x op6rarax. Brrssreuo 160 nax6onee
Kpy[Hbrx o6rerton, Koropble pa36urbr uo 5 rpynflaM, orJrr.rrrrilo[U.rMcr gHarren]reM
HaKJroHeHr.rx op6ur Bxo4rrrlux B Hr{x o6rerroe.



5. BneA€n B paccMorpeHlre iloprper gBoJrroqr{r,r orKJroHenzfi [BY, roroprrfi oro6paxaer

orHocr,rrenbHyro Ar.rHaMr,rKy op6uraruubx rrJrocKocreft e paMKax KonKperuofi rpynnrt u

uo3Bolser orrpeAewrm nau6o.nee uo,(xoAfirqyrc crparerr,rp nepen€roe MexAy

o6rerrauu;
6. PaccuorpeH;r ABa r,apilauTa yBoAa o6rexron KKM c HrlsKux op6zr Ha crreqlraJrbHbre

op6urrr 3axopoHeulrr; [oKa3aHhr nper.rMyrqecrBa gJrJrr4nrr{rrecrofi op6ur6r 3axopoHeHnsi
7. flpelnoxeHbr nocJre.4oBareJrbHar r.r Ar.raroHaJrrHar cxeMbr o6r€ra Anq flepBoro Bapr{aHTa

yBoAa KKM H [ocJreAoBareJrbHas cxeMa c BoBnerreHr,reM op6uru 3txopoHeHvfl. Nrt
Broporo Baplraura yBoAa KKM;

8. llpe4noxeHbr noAxo.{br K orrpeAeJrenr4ro KoMrrpoMr{ccHoro BpeMeH}r Ha KoHKpernrrfi
neperer AJrr rrocJreAoBareJrbHoft cxeurr [p]r [epBoM BapaauTe yBoAa o6rerron I(KM;

9. Ocyuecrnneuo cpaBueHne o6oprx BaplraHToB )BoAa o6rerron KKM no raKr{M
napaMeTpaM, KaK: cyMMapHafl, xapaKTepl{cTllqecKaf, CKOpOCTb II IIpOAOnX[ITeJIbHOCTb
o6.ir€ra, KoJrr{qecrBo Ao3arrpaBoK TorrJrr{BoM Lr orAeJrreMbrMr{ arperaraMr{;

10. Oupe.{eJrenbr rpe6yerr,rax Anr{Tenbuocrr (pynxqrroHrdpoBaHr.rs aKTLrBHoro KA u ero
ueo6xoAunarrft pesepn CXC na oxnofi 3arrpaBKe ro[Jrr.rBoM, paq]roualrbHoe 3HarreHue
MaKclrMaJlbxoro KoJrllqecrBa orAeJrreMbrx arperaroB ua 6opry.

Teoper[qecKag rl upaKTnqecKag tHaqurroctr

,{uccepraquoHHoe uccneAoBaHlre HarrpaBneHo Ha perreHr,re Syngarvrenralrnoft HafrHo-
TexHr.rqecKofi npo6neMbr, a r.rMeHHo Ha onpeAeJrenue rpe6osauufr. K aKTHBHoMy KA-c6opEr{Ky,
npeAHa3HaqeHHoMy AJrr rrepeJr€ros rvrexly o6rermivru KKM Ha Hrr3Kr{x op6urax c rleJrbro }rx
yBoAa na op6nru 3axopoHeHlrr.

Bce pe3yJrbrarbr, iloryrreuHbre coucKareJreM B Ar.rcceprar\LrLr, r{Melor BbIpzDKeHHyro
npaKTuqecKylo HalpaBJleHuocrb 14 sBJurrorcs reoperuvecxoft 6asoft IJrfr prcpa6orKlr
Texur{qecKoro [peAno)KeHr4s Ha rrpoeKTr,rpoBarr]re KA-c6opuuxa KKM.

Pa6ora BbIrIoJIHeHa npr (funanconot IroA.uepxKe Mranracrepcrna o6pa:onauux Lr HayKLr
PoccIEficroft @e4epaqtrn B paMKax Mepoupr,rJrrlrfi 1.2 Oegepanrnofi rlelenofi nporparurrau
<I,Icc.ne4onanr.rx fi parpa6omn uo [priopr4TerubrM HarrpaBJreHurM pa3Bvrrus. Hafruo-
TexHoJlorl{qecKoro KoMnJIeKca Poccun Ha 2014 - 2020 roAbr)) (Cornarueuue or 26 ceurx6px
2017 rota Ns I 4.57 4.21 .01 46, run$p nora "2017 - I 4-57 6 -00 41").

flory.reHnue pe3ynbrarbl 6unu BKJIIoqeHbI B MoHorpa$uro HafrHoro KoHcyJrbraHTa
A.A. Bapanona "MaHeBpI,IpoBaHkIe KocMIEqecKI{x a[[aparoB B oKpecrnocr]r rcpyronofi op6uru",
(I,IgAatemctno <CuyrsLIK*), Mocrna, 2016, 5l2c) B paMKax noAroroBKpr vrv, 4orropcxofi
Arrcceprarlm.r.

Ilennocrr uayqunrx pa6or co[cKareflq. norHora figfloxeHns MareDuaflon nrlccepraullu n
pa6orax, ony6.nuxonaugux colrcnarenent

Terrta 4acceprallul4 pacrpbrra I4 [pasl4nbuo orpaxeHa n ony6nzxoBarrnbrx coucKareJreu pa6orax.
Bcero rlo reMe Allccepralluu ony6tuKoBauo l0 crareft, r{3 Hax 5 nxo4rr e 6a3rr AaHHbx Web of
Science/Scopus, 10 - B crrr{coK orKpbrrbD( uzaanuf1 peKoMeHAoBaHHbx BAK PO.

llepe.reus ny6luxaqnfi n orxprrrbnr r,r3AaHlrrx, peKoMeHAoBaHHbrx BAK PO:



1. Eapauoe 4.A., lpuu.txo,\.A. Bonpocrr MI,IHIiMI,r3aqr.rlr 3arpar cyrr,rrr,rapnoft

xapaKTepr,rcrrrecxofi cKopocrlr, Heo6xoAr,rMofi Ans o6cryxnnarurfl rr BocrroJrueur{ff
c[yrHrrKoBbrx c]rcreM Ha HeKoMrrJraHapHbx KpyroBbx op6urax llHayxa u o6paronanne.
2013. i\b9. c.289-312.

2. Eapauoe A.A., fpuurco,{.A. Cnoco6rr yMeHbrrreHr4fi eHepFerlrqecKrrx 3arpar npu o6nere
erreMeHroB crryrHr4roBofi rpynnupoBKr.r ll flot9r.20l4.l1b 8 (8). C. 39-48.

3. Baranov A.A., Grishko D.A., Mayorova V.l. The features of constellations'formation and
replenishment at near circular orbits in non-central gravity fields ll ActaAstronautica, Vol.
116 (201s) ,pp.307-317

4. Eapauoe A.A., fpuutxo,[.A. Barr[cru.recKl{e acrreKTbr o6nera xpynHora6ap[rrHoro
KocMr.rqecKoro Mycopa Ha Hlr3Krlx oKonoKpyrorrx op6urax lll4zsecrus Poccnftcxofi
aKaAeMrlr{ HayK. Teopux u cr{creMbr yrpaBJreHr4s.2}l5. Ns 4. C. 160-171.

5. Baranov A.A., Grishko D.l. Ballistic Aspects of Large-Size Space Debris Flyby at Low
Earth Near-Circular Orbits. Journal of Computer and Systems Sciences International, #4
(2015), pp. 639-650.

6. Eapauoe A.A., fpuwr<o ,\.A., Medeedeecrcux 8.8., Jlanwuu B.B. flnarouzrrrruoe perrreHr.re

3aAarm o6nera o6rerros rpynnora6apr{Tr{oro KocMr4trecKoro Mycopa Ha coJruetrHo-
ctrrxpogHbD( op6urax // KocnauqecKr,re uccrreAoBaglrr. 2016. T.54. Ilb3. C.242-250.

7. Baranov A.A., Grishko D.A., Medvedevskikh V.V., LapshinV.V. Solution of the Flyby
Problem for Large Space Debris at Sun-Synchronous Orbits // Cosmic Research, Vol, 54,
Ne3 (20 1 6), pp. 229-236.

8. Eapauoe A.A., fpuwrco,[.A., Vepuoe H.B. O1rr9r Hrasroop6araJrbHbrx o6rexron
rpynuora6apllTuoro KocMl{qecKoro Mycopa c fix nocJreAoBarenbHbrM yBoAoM na op6nry
3axopoHeuux ll Hayra rE O6pasonaHr.re. 20I6.l.lb4. C. 34-47.

9. Baranov 4.A., Grishko D.A., Razoumny Y.N., Li Jun. Flyby of large-size space debris objects
and their transition to the disposal orbits in LEO ll Advances in Space Research, Vol. 59,
2017, pp. 301 1-3022.

10. Baranov 4.A., Grishko D.A., Razoumny Y.N.Large-size space debris flyby in low Earth
orbits // Cosmic Research, Vol. 55, Issue 5, 2017 (inprinQ.

Pesynsrarrt, [peAcraBJIeHHbIe r pa6ore, MeroAbr ]r anfopnTMbl AoKJraAbrB aJwrcb, o6cyx4alucr n
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