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IrLo.4rapeKrop

OT3bIB

B eayurefi o praHr{3aquu l4ncrrrryr Ko cuuqecKr{x Llccr eAosaH ufr PAH

Ha Ar4cceprarluoHHyro pa6ory flauur Coe Ty Y

<< Ourunrz 3ar\Lrfl rraexop6rar€urbHbrx uep erero B c Ko Hequo fi rxrofi >>,

lpeAcraBneHHylo Ha coracKaHr4e yueuofi crerreHr.{ KaHAH.{ara rexHnrrecKrrx Hayr(

no cnerlr4aJrbHocrr{ 2.5 .16.

<,{z u alrn r< a, 6 arutucr r4Ka, yrrp aB Jr eH r4 e A B rrx e Hr4 e M Jr e rare JIb HbIx

ail[apaToB)

floAroronJreHHa.f, flauHr Coe Ty Y graccepraw4fl rrocBf,rrleHa perrreHllro 3aAarl

.qIIHaMHKI{ [OJIeTa KOCMI4TIeCKT,TX anlapaToB C nprZMeHeHIreM gJIeKTpOpaKerHbIX

4nurarerefi. Bocrpe6oBaHHocrb rexuororzfi, Koropble rlo3BoJlsror BbIrIoJrH.f,Tb

coorBercrByroqr4e KocMt4qecKr,re vtwccvrkr co cropoHbr pa:pa6orql{KoB

KocMr{qecKr4x wuccuit, HeyKJroHHo Bo3pacraer. flpu 3ToM B lraerr4 npo6reir,r

ynpaBJreHl{f, [oJrerou na6moAaerc-f, 3aMerHoe ycJloxHeHr,re 3aAaq, rrro, c o.{uofi

cropoHbr, o6ecue.ruBaerc.fl nepexoAoM Ha qra$ponrre rexHoJIorHLI, c 4pyrofi
cropoHbr, rpe6yer paspa6orxu HoBbrx aJrropr4TMoB 14 MareMarl,IqecKoro

o6ecueqeHl,tfl. CreAyer orMer]rrb, rrro B SToM rrJraHe Mocroncrcufi anuaquoHnrtfi

r4HCTr4TyT r43HaqaJrbHo HaXOAr4rlQfl, r{ [pOAOJrXaeT OCTaBaTbCfl Ha MI,IpOBOM ypOBHe.

Ou .qsrxercfl rrr4oHepoM n grofi o6nacru KocMrzrqecrofi nayru LT TexHororufi.

flpra.reu peqb r{Aer He roJrbKo o6 LrccJreAoBaHkrflx 14 paepa6orrax, Ho u o

npaKTHqecKoM [pHMeHeHHI{ pe3ynbTaToB, rrTo no3BoJrr.IJro uarueft cTpaHe

rrcloJrb3oBarb gneKTpopaKerHbre ABr4rareJru Ha 6opry KocMraqecKr{x a[[aparoB,
rro rpafiuefi Mepe, Ha Aec{Tr,rnerr4, paHbrue, qeM sro y,qaJlocb cAeJlarb

r,rHocrpaHHbrM crrerlr4aJrr{craM. Kax ilpr{Mep MoxHo BcrroMHr4Tb enpouefrcrufr

lpoeKT '.SMART" c coBercKr4M sJreKTpopaKerHbrM rBrzrrareneM Ha 6opry
KocMr4qecKoro alnapara, BbrfroJrH.rrBrrrero MHccHlo K Ilyue. I4z rrpoeKToB

nocIleAHero BpeMeHI4, rAe yqaorl{e HaIIII4x cneUl4arlffieffiB5;f;fl?flffifl*ryrculux

.&-, o / zgZH.



Hay{HbIx yqpexAeHrrft v [poMbrrrrJreHHbrx [peArrplrrrrr4fi 6ruo pe[IaIoIqHM,

orMerHM MexAyHapoAuufi [poeKT OneWeb, upeAHa3Ha.reHHrrfi An-lt peaJrr43agtr

rxrrpoKonoJrocHoro HHTepHera Ha 6age Hasnoop6uramnofi rpynnupoBKra

clyrHr4Koe 3elallr.

Ee:ycronno, perxeHue raKoro ypoBH.[ 3a,{arr rpe6yer AocraroqHo rny6or<ofi

upopa6orxu rofr qacrr,r npo6renam, Koropa.fl orHocr4Tc.rr K Ar{HaMrrKe, 6arrucrure
14 yrrpaBJreHr{}o ABr{xeHHeM KocMr{rrecKux a[[aparoB. 3Aecr cneAyer

lo.4qepKHyrb, r{To IlcfroJlb3oBaHr{e r{MeHHo SJIeKTpopaKerHbrx 4nurarereft
cyqecrBeHHo rroBbrruaer clroxuocrb perueHra.rr upo6rrelarr B yKa3aHHofi o6rracru.

Kar< npunaep, yKaxeM aMepraKaHcKyro Mr4ccr{ro DAWN, Koropa{ 6l.l.r,a ycrreluHo

peaJrr{3oBaHa, coBeprur4B rroJrer K MaJrbrM rrJraHeraM I-{epepa u Becra, c BbIxoAoM

Ha op6zrhr tax clyrHr4KoB 3a cqer rrplrMeHeHr4.f, SneKTpopaKerHblx.qnurarerefi.

CKasauHoe Bbrrrre yKa3brBaer, rrpexIe Bcero, Ha aKTyaJrbHocrb [oeraBJIeHHbIx

Ar{coepraHToM 3aAarr. OlHonpeMeHHo B Ar4cceprarlrrr{ ilaerofl, o6u{as KaprI4Ha

,qocrr{xeHrafi e erofi o6racru.

Crpyrrypa v o6reu Arrcceprarluu. ,{ucceprarlr4oHHafl pa6ora cocrol,Ir u3

nnegeuu.a, 6 ruan, 3aKJrrorreHr{r, errracKa JruTeparypbl. Pa6ora coAepxI,IT 130

orpaHr{rl, 43 pucyHKa 14 12 ra6nraq. Cuucor< nr4reparypbr BKJrroqaer 108

HaraMeHoBawwir,. ,,{raccepraur upr{BoAr{r o6rurEpnrrfi crlr4coK JIHTeparypbI tlo

o6ognaqeHHbrM 3aAarraM, qro yKa3brBaer Ha ero AocrarorrHyro norpyxeHHocrb B

TeMy, I4 gro rlo3BoJlfler, c oAHofi cropoubr, B 3Haqvremuofi Mepe r4cloJlb3oBarb

yxe noJryrreHHbre pe3yJrbrarbr, c 4pyrofi cropoHbl, olpeAenl4rb Kpyr 3aAaq,

perxeHue Koropbrx uau6oree 3HarrHMo.

Oqeura coAep?r(aHr{fl Arrcceprarlr{oHuofi pa6ornr. Anrop 6omuroe BHI,IMaHI{e

yAeJrf,er BolpocaM rrocraHoBKu 3aAarr u nu6opy Har,rSoree e$SerrnBHblx Mero.qoB

r4x pe[reHras. Ou aoBeprxeHHo clpaBeAJrraBo orMerraer, r{To AJIfl riprtMeHtreMblx B

HaCTO.IIII{QO BpeMrI CX9M BbIBeAeHI4rI KOCMIzITIOCKI,IX a[[apaTOB Ha 3aAaHHyIO

op6rary ncd .{aqe [cloJrb3yrorc.fi rou6wuupoBaHubre cxeMbl, KorAa rrpuMeHrlrorc.rl

XI4MI4IICCKI4E PAKETHbIE ABI{IATEJII4 I4 SIIEKTPOPAKCTHbIC ABI4TATCNbHbIE YCTAHOBKI4.

B ouruuu garr4u raKr4x crleHapr4eB cyrqecrBylor 3aMerHbre rpyAHocrl4, IIocKoJIbKy,

rro cJroBaM aBTopa (c uel,r Mbr rroJrHocrbro corJracHbr) upravreHxeMble B Hacroslqee

BpeMf, MeroAbr raanoJrb3ylor pfll, gouyrqeuuft, cHr4xarorrdr4x roqHocrb

nrrqucreHufi. r{ro u .rrBJr.rrerc.rr ocHoBaHr,reM paspa6orxu HoBbIx MeroAoB

orrrr4Mr43arlrrr{ r<ou6uHupoBaHHbrx cxeM BbrBeAeHr.rf,, no3BoJl.ltrcIrlux rIoJI)-Iarb

rroBbrrxeHHyro rorrHocrb. Aarop [pr4Bo,{r{T B Ar4ccepralluu pe3yJlbrarbl grux

pa:pa6oror, npeAcraBJrf,eMbrx KaK qr4creHHbre r,rHcrpyMeHTbl pelueHl{.r 3aAaq

lofiyqeHrz.rr orrrrrMaJrbHbrx crleHapr{eB r{ TpaeKropufi ueNop6araJrbHbx nepeJleroB



KOQMI{rIeQKI4X alnaparoB C ABrIfareJrrrMr4 KOHerrHOfi Tflfk\ KaK rIeJIb

AracceprarluoHHoft pa6 orrr.

C saruefi TorrKr4 3peHlr.a, TaKar SopuynrEpoBKa rleJrra npeAcraBn.rrerc.rr

y6e4uremHofi, KaK c roqKr4 3peHu-[ nayuuofi HoBr43Hbr, c aKrIeHToM Ha

npaKTr{qecKr{e [praMeHeHr4s pe3yfibraroB, TaK r{ B [JraHe paccMorpenkrfl. pa6oru
KaK KB aJrr4$uraqrao nu o fi B BrrAe iluca epr ar\vkt

I,Is scero KoMrrJreKca HayqHbrx upo6reM yKa3aHHoro HanpaBJreHux nrt6paHbl, Ha

Harrr B3rJlf,A, nau6oree nocrpe6oBaHHbre uparruxofi KocMuqecKr,rx noJreroB

3aqaqu paspa6orKrzr MeroArar 6rrcrporo aHaJrr43a cxeM BbrBeAeHI4.rr KocMHrIecKI{x

anlaparoB c DJreKTpopaKerHbrMr{ ABr4rareJr-flMrr Ha reocralll{oHapHyro op6ury c

rleJrbro r{x olrr,rMn3arlr4Lr no [pr4H.rrTbrM An.,I 3Tr,rx tttuccuit, [apaMeTparvr. llpra 3ToM

p accMaTpr4BaeTc{ co cTaB 3a\aq IIpo eKTHo ro xap aKTep a.

B KarrecrBe ocHoBHoro r4HcrpyMeHTa r4ccJre.{oBauuit, v paspadorox aBTopoM

lpr{Hr4Maercf, [pr{Hr{I4rr MaKcr{Myua llourpfirtrna, qro HaM rrpeAcraBJl.flerc.f, KaK

nau6olee [poAyKTr4sHrrfi noAxoA, KaK B nJraHe opraHr{3arlr4ll Bbriructeuwit, TaK I,I

B IIJIaHe AOCTaTOTIHO .TICHOTO IIOHI4MaHI4.TI TIOTeHIII{aJrbHbIMI4 TIOJIb3OBaTeII.TIMH

nonrraeMux pesyrbTaToB.

3Aecr orreHb BaxHo [oAqepKHyrb [p[KJra,qHoe 3HaqeHr{e pffiynbraron pa6omr,

Koropbre Hoc{T sanepruenurrfi xapaKTep, T.e. Moryr 6rrrr [peAaraBJIeHbI

KOHKperHbrMr4 qrlcJraMr4, Koropbre [pr4MeHr4Mbr AIrfi rlpoBe.qeHrl{ npoeKTHo-

6 awrucrwq e cKo ro aHurvr3a Ko cMulle crux uu ccufi .

B pa6ore [pIzIBoAraTc{ .qocrarorrHo .f,cHoe ilrfl ![I4TareJIfl orlucaHlle 6asosrrx

loAxo.{oB, KorAa 3a cqer [pr{MeHeHr{.[ rrpuHrlr{[a MaKcLIMyMa lloHtpxruua
upo6nevra nu6opa orrrrrManbHoro 3aKoHa yrrpaBJreHr{fl cBoAHTcs K rpaenofi

3aAarre. fianurefirurre onepar{prr{ no pelreHr{ro rroJrfraeMofi rpaenoit. zaila'ru c
HcrroJrb3oBaHr,reM Mero.{a HeorrpeAenduHrrx unoxnrerefi Jlarpauxa raKxe
o[ucaubr B orreHb yAo6uou An.rr Bocnpr4flTkrs. BI4Ie.

B Ka.recrBe MoAeJrH ABrzrxeHr,r.fl KocMr{r{ecKoro a[[apara rlplaMeHflerc.f, MoAeJIb c

ueHTpaJrbHbrM rroJreM T{roreHr4f, B I{Heprll4anrsoff c}rcreMe orc.{dra u r.aroft

ABr{rarennuofi ycraHoBKr4, 3a4aBaervrofi MoAyJreM r4 IByMf, yriIaMH, AJlfl peIIreHLI.tr

coorBercrnyroqeft clrcreMbr o6HxnoseHHbrx auQSepeHIILIaJrbHbIx ypanHeurzfr

ABHXeHU.f, III/ICJTeHHbIM MeTOAOM r4HTelpUpOBaHnS. TaKOfi IOAXOA MOX{HO OIIeHI{Tb

rar uau6oJree s$Sercrrznnrtfi Bo Bcex orHoIrIeHI4rIx.

CyrqecrneHHo 3aMerr4Tb, ilpv perueHr/rrl yKa3aHHbrx 3aAaq paccMarpuBalorcfl

MHoroBr{TKoBbre rpaeKToprru c SraxcuponanHofi yrnonoft AaJIbHocrbIo vt



cBo6oAHbIM BpeMeHeM rlepenera, r4MeHHo raKofi rroAxol [o3BoJr.rrer ,{aBarb
orBerbl Ha Bolpocbr [poeKTaHToB yloM.tr]ryrbrx Bbrrrre uraccuft.

B pa6ore [pI4BoAI4Tc.tt .{oararoqHo no4po6noe orrr4caHr4e MareMarrzr.recKofi

MOAenI{ ABI{XeHI{.,I KOCMUTTeCKOTO Ailn.ApTA, KOTOpOe MOxtHO OrleHr,rrb KaK BeCbMa

.f,cHoe 14 YAo6uoe Anfl [ocJleAyfolrdero npr4MeHeHr{f, rroreHrlr4aJrbHbrMlz

npoeKTaHTaMr4. flpuno4uMble MareMarr{qecKr4e MoAenr{ ABuxeHrafl KocMr4rrecKoro

anilapaTa c HAearIbHbIM paKeTHbrM ABr4faTeneM, a TaKxe c Bapr4aHTaMu ABuraTeJr.rI

c orpaHuqeHHblM ycKopeHI4eM u orpaHr4r{eunofi rsrofi colpoBoxAarorc.rr
BbITeKaroqI,IMI,I u3 npr{Hrlr4[a MaKcHMyMa llonrpxruua ypaBHeHr4flv.ur,

onI4cbIBaroqI4MI{ KpaeBbre 3a"qaqz. IrIHuuu cJroBaMr4, rlpoBeAeHo rroJlHoe

o nl{caHr4e r{HcTpyM eHTa p emeHHfl n o cTaBJreHHbrx 3 a[aq.

Baxno ro, qro Aarorcf, [pr{Mepbr perrreHufl, corpoBoxAaeMbre Heo6xoAuMbrMra

rp a$ nu e cKr4 Mr{ Marepr4 aJr aMr,r,

Orue:ruu, rrro B peIIreHI4H 3a1a't yclerxHo rrpr4MeH-f,ercfl MeroA npoAoJrxeHu-rr rro

napaMerpy.

OrAellno peruaera.fi 3aAaqa repenera c 6omurofi yrronofi .4amnocrbro Mexry
Ha.ramHofi 14 Koue.{Hoff gJrJr[rrrr4rlecKrzMra op6r,rravru, ed rlenbro .rrBJrf,erc.rr

oIITLIMLI3aIIIZI{ TpaerrOpUfi Uepenera, Kof.{a qrrcJro BETKoB AocTr4faeT BeJrr4iruH Ao
coTeH il Aaxe Tbrcflq.

Hayuuan HoBIr3Ha pa6orrr cocrol4T B ToM, qro npeAJroxeH Mero,q, roropufi
lo3BoJII,lJr CrrpaBHTbCtr C TpyAHOCTf,MT{ IrOTepr4 TO}THOCTH B Cn)rqae HCfTOJIb3OBAHVfl

rIpI{MeH.aBIIrI4xc[ paHee Mero,{oB. OuzcaHzro DToro MeroAa nocB.rrqeHa orAeJrhHaf,

HIaBa, Koropa.fl BKJlroqaer s ce6.f, orreHb Harfl.flAHbre r{Jrnrocrpar\ur4 LI AocrarorrHo
no4po6nue ra6.ruqu, TaK, qro Marepr4alrbr erofi uraBbr MoxHo errr.rrarb

I{HcrpyKllzefr r< npI4MeHeHI4ro pa3pa6orannux At4ccepraHToM MeroAr.rK. I,Inrruu
cJIoBaMI{, [peAcraBrleHHa.[ pa6ora rroJrHocrbro orBeqaer rpe6onaHuxu ro ee

BHeApeHrrro B rrpaKTr{Ky KocMraqecKr4x uol6ron.

fiocronepuocrb tloryrreHHblx pe3yJrbraroB uoArBepxAaerc.f, o6ocuonauHbrM

lprrMeHeHI4eM I43BecrHbrx MareMarl4qecKl4x uoAetefi u MeroAoB, a raKxe
cpaBHeHI{eM rloflyqeHHbrx B pa6ore pe3yJrbraroB c pe3yJrbraraMr4,

ony6mzxoBaHHbrMr{ ApyrHMH aBTopaMH.

flparcruuecKafl BHarrr.rMocrb 3aKJrroqaerc.[ B pa:pa6ome MeroAoB u
lporpaMMHo-MareMarl4qecKoro o6ecneqenLrfl, Koropbre Moryr npaMeHflTbc.fl [pr4
rIpoeKTHo-5awtucT.l{qecKoM aHaJrr,r3e [epcleKTr4BHbrx KocMr{qecrcux vruccufi.

Anrop eS ep ar rronHo crbro orp axaer ocHoBHo e co.qepxaHr.r e Ar{ccep r aTJukr.



B KaqecrBe 3aMerlaHlrfl rro Al4cceprallr{oHHofi pa6ore MoxHo orMerl{Tb, r{To

paccMoTpeHHbre aBTopoM MaTeMaTr4rIecKHe MoAenr4 ABI4XeHIII KocMl4rleoKofo

anlapara He r{rITbrBaJrr4 Bo3Myruarculue ycKopeHr.rs (HeueHrPaJlbHocrb

rpaBrrrarluoHHoro rrolr.lt 3eulra, agpoAnHaMr4qecKoe colporHBJIeHI,Ie, rIpHTflxeHLIe

IIyHrr u Comrqa, cBeroBoe ,qaueuux), Koropble, B psAe eflyrlaeB, Moryr

oKa3brBarb cyrqecrBeHHoe BJrn.rrHrae Ha rpaeKTopt4ro [epellera c ualoft r.arofi.

Or\,te.reHHrrfi He4ocraroK

nr4ccepraquoHuofi pa6oru.

He cHilxaer o5qefi rloJloxl{Telruofi oqeHKIr

Btrrno4. Orlenunas Ar4cceprarluro flauur Coe Ty Y B rIeJroM, MoxHo 3aKJIror{IuITb,

qro oHa rlp eAcraBJIf, er c o6ofi 3 aKoHrreHHyIo Ha)^{Ho- KBanl4Qrar<aurnoHlryTo p a6 ory.

Co4epxanve ilvccepraqur{ rroJrHocrbro coorBercrByer rraclopry crrequaJlbHocrl,I

2.5.16. <<[nuauur<a, 6amrcrura, ylpaBJreHLre .{Br,rxeHrleM JIerareJIbHbIx

anlaparoB).

B cngsu c r,r3JroxeHHbIM BrIIIIe, MoxHo yrBepxAarb, rrro pa6ora coorBercrByer

BceM rpe6onau[.sM ([oJroxeHr4.f, o rropf,AKe rrpucyxtAeHl4.fl yrdHrrx c:reneHefi>>,

rrpeAb.rrBrr.rreMbrM K Ar4cceprallr4.flM Ha coucKalue uayrHofi crerleHll KaH.qHAara

Texnr{qecKr4x HayK rro cuerluaJrbHocrr{ rlo cnequaJlbHoeru 2.5.16. <<,{nualtura,

laxxwcruKa, ylpaBJIeHLre ,qBr{xeHI{eM JrerarelrbHblx a[[aparoB)), a ed anrop -

ripr4cyxAeHr{f, ucr<ouofi crefleHla.

Orsnn paocMorpeH Lr o4o6pen Ha 3aaetra:ankr HTC orAeJIa 58 Iil<W PAH

(flporoxon Ns1 or 11 .01.2024 r.).

Orgrrn [oAroroBzlr: Clf

Sficrr,ronr Haran Au4peenurr, K.r.H., ne4yu1zfi uayrnufr corpyAHl4xWKLI PAH

flo4uzcr Sficuonra H.A.
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