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<Pa:pa6orxa cuoco6a yBoAa HaHocrryrHuxoe CubeSat c uugrorx oKorro3eMur,rx op6nr>>,

rlpeAcraBneuuofi Ha corzcKaHue yuenofi crerreHrz KaHAr.rAara rexHrrrrecKrrx HayK rro

crequilrlbHocra05l3.3l*::#"ff"T#ffi 
:J#ff#T1XJffi 

o'ouzu(f opuaqzu

.(trccepraqua A.A. IOAprHa rrocB.frrleHa npo6nervre 3acopeHr{rr oKono3eMHoro
KocMl,IqecKoro [pocrpaHcrBa rexHoreHHrruu o6reKTaMI{, Koropa;r AocrarotrHo aKTyaJrbHa B

Hacrorlrlee BpeMr. finx peureuux npo6neMbr KocMr.rqecKoto Mycopa Heo6xoAprlra oqr{crxa
oKono3eMHoro KocMr{qecKoro npocT"paHcTBa.

Ifenrro Aanuofi ru{cceprarlvwr. flBlrfle'tcx paspa6orxa Hau6onee e(f(fexrlrBHoro cuoco6a
yBoAa HaHocfIyrHIrKoB Trrfla CubeSat, rcoroprrfi rrMeer B coBoKynHocrr.r HalrJryqurpre BpeMeHHEre,
uaccora6apl{THrle, gKcrrnyararlraoHHrre I{ KoHcrpyxT}rBHbre [oKa3areJrrr c yqeroM TexHr{qecxr{x
orpanuuenraft craHAapra CubeSat. CreAosareJrbHo, aKTyanbHocrb reMhr Arrcceprarlulr He
BbI3EIBAET COMHEHI{'.

B raqecrse rpeAMera IaccneAoBaHux nrr6paH npoqecc yBoAa HaHocrryrHuKos CubeSat
uaccofi or 1 go 10 xr, a Hayrmo-TexHuqecKoit sap;arrcir flBrrserc. pa:pa6orxa cnoco6a yBo.Ua

HaHocrlyrHI.rxon CubeSat c uusrorx oKoJro3eMurx op6ar (HOO) nrrcorofi or 300 ao 800 rcrr,r.

Pa6ora A.A. Io4una cocrorrr r{3 BBeAeH[fl, Tpex rJraB, 3aKlroqeHr4.fl u crrrrcKa
nr{Teparyphr.

Bo nnegeuur{ aBTopou o6ocsonaHa aKTyirnbuocrb rlccJre.(oBaHus, Aa:aa xapaKTepr4crr{Ka
uayunofi HoBIa3HrI pa6orrr, c(foprraynr.rpoBaHbr rlenb r.r 3a4aqx flccrreAoBaHvrs, rrptrBeAeHbr
ocHoBubre pe3yJrbrarrr pa6omr lr noJloxeHr.rr, BbrHocr{Mbre Ha 3arrI}ITy.

B uepnofi rJraBe [peAcraBneu o6sop MeroAoB orrr,rcrKr.r KocMr4rrecKoro [pocrpancrBa r.r

npeAnoxeua rexHl4rlecKat peanr.r3arlu-fl yBoAa HaHocrryrnr.rKoB c r4crroJrr3oBaHr.reM c$epuvecxofi
Ha4ynnofi o6ono.xu. IIo pesynrraraM o6sopa raccrrBHbrx cpeAcrB yBo,4a 6:e^trn orrpeAeneHhr
qacrHble KpI{TepIdIl, rlo KorophrM orrpeAenflnacr e$(fexurBnocrb yBoAa npeAcraBneHHbrMr{
MeroAiIMlI. B pesynrrare rrpoBe.qeHHoro aHaurusa rd [onyqeHuofi oqenrcu s(fQexulBuocrrr
anbrepHarlrBHEx MeroAoB yBoAa HaHoclyrHrExos CubeSat 3U c Hr,r3Krlrx op6rar cSoprvrynuponau
BEIBOI O TOM, rITO paIIUOHZIJIrHsIM CpeACTBOM yBOAa TaKI,Ix KOCMLIqeCKI4X alllapaTOs C HOO
sBttxrorc.fl HaAyBHbre c$ epuuecxr{e ropMo3Hrre o6ono.rxr4.

Bo nropofi rJraBe [poBeAeua AeraJrEHaJr AeKoM[o3r{qrr.f, cr{creMbr yBoAa HaHocrryrHr.rxoB
CubeSat, npoBeAeH aHaJwI3 HecKonbKllx Bapr,rauToB cxeMorexur.rqecKr.rx peuteuufi yBoAa
HaHocrIyrHLIKa, [peAna3HaqeHHbrx Aff r.r3Breqeuufl Lr rrpkrlaullx pa6ouefi Qoplru ropuosnofi
o6ono'rxz. ltts oIIeHKI{ e(f(fexrunuocru cxeMorexHuqecKr.rx peurenufi crrcreM yBoAa
I,IcrIoJIE3oBaHbI aHulnorl,Iqubre Mero.qbr crlcreMHoro aHiuII{3a, rrro r4 n uepnoft rJIaBe, no nrr6palrrr
Apyrlle qacrHrle rIoKa3areJII.L Taxxe flpoaHanr.r3r.rpoBaua cucreMa ylpaBneHus yBoAoM
HaHocrlyrHur<a CubeSat c op6uru. B pesyJrbrare peureHr.r, sa4aqv crruTe3a 6rrrt oupe4enen
parl[oHarrrnrrfi cocrae c]rcreMbr yBoAa.

B rperrefi rJraBe paccMorpeHa rexHoJroru, cxnefirua Ha4ynuofi csepzvecxofi
ropltosuofi o6ono.rxa c MIrHr{MirJrbHbrM KoJrrrqecrBoM rrrBoB. Anropolr pa:pa6oraua cxeMa
yKnaAKLI ropuosuofi o6oro.rx[ BHyrpb MoAynf, CubeSat c BbrcoKr.rM rrporleHToM 3arorHeuns
Marepl{ana. B pesynttare rlpoBeAeHHbrx pacqeroB IIo cyqecrBoBaHHro ropMo3Hbx o6oroqex Ha
op6ure BbIAaHa peKoMeHAaIIu{ I{c[oJrb3oBarb B KarrecrBe ropuosnoft o6onoqx[ 4uarvrerpou 2 lr
Anx MoAyJLf, o6reuorra 0,5U cran4apta CubeSat,u guauerporra 3 M - Arr.f, MoAyJUr o6reuou 1U.

Hayunaa rleHHocrb pa6orrr 3aKJrroqaerc, B paspa6orannofi MeroAlrKe nnr6opa
orITHMaJIbHoro cuoco6a yBoAa HauocrryrHzxos CubeSat c HOO ro o6o6qeHHoMy Kpr.rreprrrc,
lonf{eHHoro B BrrAe cyMMbr [ora3areJrefi c neconrrur ros$(fuqrrenTaMr4.

ffpaxruuecrcar IIeHHocrb pa6orrr 3aKrroqaercs B perrreHr{r{ [pr{KJraAHbrx 3araq,
cBr3aHHEIx c co3AaHLIeM HoBbIx cpeAcrB yBoAa KocMI,IqecKI,Ix arnaparoB. '*'&f3lJ*T#u0fff,il'oto
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Pesynrrarrr Arrcceprarlr4r,r ra3Jroxenu n 12 uy6rumaqra.nx, B ToM rurcJre rronyqeH oAHH
rlareur Ha rloJre3nylo MoAenr <Mo4ymurrft KocMr,rqecKuilr awapar> (saxnxa 2018146135 or
25.12.2018), xpoue roro, A.,{. IOArar flBJurercs naypearoM Bcepoccraficroro MoJroAexHoro
KouKypca HafrHo-TexHl,IqecKrrx pa6or Oe4epaquu KocMoHaBTr,rKr,r <<Kocrraoc: B3r[.sA B

6yAyrqee>, nn.nrrul BKJTaI aBTopa orMerreH n anropeQepare Arrcceprarllr[.
Pa6ora :aarrvcana Aocry[HbrM vt [orurrHbrM ,3brKoM, oAHaKo cror.rr orMerlaTb

cJreAyroqlre HeAocrarxra pelpepara:
1. B aerope(pepareBcrperrarorc.sHe3Haqr.rreJrbnbreofleqarKu.
2. B ra6n. I u sa puc. 3 rpeAcraBneHbr KprnTepr.rr.r e@SeKTr.rBuocrr{ [accrrBHbx

crlcreM )rBoAa HaHocrlyrurar<a CubeSat 3U, B rracruocrur, Nrl^ []rpaMr{AanbHoro tapyca eecosofi
xosssraqlreHT paBeH 0,7, gtl;. c$epnuecrofi ropuosnoft o6onoqK[ Ar4ilMerporrl 2 M - 0,78, Ars
taxofi xe o6ono.rxr.r ALIaMerpoM 3 iu - 0,85. ,{nx ocrarrbubrx Br.r.{oB c}rcreM ros(p$zqrenr (0,4.
O4naxo B Tercre yrBepxAaercr, rrro curMbrMr,r e(p([ercrznnbrMrr f,BJurrorcf, c]rcreMbr yBoAa c
rIoMoIrIbIo rII4piIMLI,qzIJrbHoro [apyca Lr B nra4e c$epraqecxoft o6ono.rxr.r .4uarraerporu 3 ru.

C(pepn.recr<ax o6onoqxa Ar.raMerporr 2 u [po[yrrlena.
orrraeqenurre HeAocTaTKr{ He cHr{xaroT o6rqero [oJroxr,rTeJrbHoro B[eqaTreHr,r, o

Alrcceprallr,ronnofi pa6ore. Anrope(lepar floJrno vr eMKo orpaxaer o6reu BbrrroJrHeHHbD(

AllcceprarrroM pa6or kr Bbrrenser ocHoBHbre rroJroxenr{r, xaparTep[3yroqfie r{x KaK
KarrAVAarcKyIo Al{cceprarlmo. Pesyurtarrr pa6orrr, [peAcraBneuubre n anrope(pepare,
rIoKa3bIBUuOT, rlTO Ilenb &rooepTarluoHHoro r4ccneAoBaIJkrs, AocrkrrHyTa Lr Bce 3aAaqrr perrreHbr.

,{llcceptaqux IOAuna An4pex ,{unrpuenuua <Pa:pa6orxa cnoco6a yBoAa
HaHocryrHLIKoB CubeSat c H[r3Krrx oKoJro3eMHbrx op6r,rr> npeAcraBrser co6ofi
citMocrofreJlbHyro HafrHo-KBanrz(fuxaqronuyro pa6ory, B roropoft coAepxr,rrcff perrreHr{e
uaymoft 3a4a'tru, npe4crarrmorqeft cyqecrBeHrroe 3HaqeHr,re p.ils. HayKr,r v [paKT]rKr{.

,{uccepraql{oHHa.f, pa6ora rroJrHocrbro coorBercrByer rpe6oBaurl;rM n. 9-14 <<flonoNenus o
lpracyxAeHllu f{eHBD( ctenenefi>, yrBepx,qeHHoro flocranoB]reur.reM flpanr.rrenrcrna
PoccNftcroft @e.qepaqIEr J',lb 842 or 24.A9.2013 r., rpeAb.flBr.f,eMoro K Aucceprarlr,rfiM Ha
collcKarrfie yreuofi crerleuu KalrArrAara rexulrrrecxlrx HayK, a ee aBTop - IOpru Aulpeft
.{uutpzeu4rl - 3acJlyx[Baer rlprlcBoeHus y.renofi crerreHr.r Kalgtktrara rexHr.rqecxr.rx HayK rro
crequanbHoctu 05.13.01 - <<Czcrerunrrft auanrl3, ynpaBJrenr.re u o6pa6orxa zu$oprraaqur
(anzaqr,roumafl. pr paKeruo-KocMrrrrecKafi rexHuxa)>.
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Orsrre floAroroBr,rn:
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