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<onpe4eneHr,re yfJroBofo r4 oTHOCr4TeJrbHofo [locTy[IaTeilbHofo ABI4X(eHI4' MaJIbIX

KOCMI,IqSCKIIX aflnapaToB), IIpeAcTaB.ueuHOfi Ha COHCKaHHS

yqeHofi cTerr eHr4 AOKTOpa Q r,rsr,rxo-uaTeMaTl4t{ecK!1x HayK

uo cneqr4ajrbHocrrr | .1.7 - Teopeu4rrecKat MexaHI,IKa ) AvrHaMr4Ka MaIITI4H

3aAaqr.r oflpeAeneHl1fi ABr.rxeHuq KocMr4rrecKl4x allnaparoB pelxanl4cb B creHax I'IIIM utut'

M.B. KenAuura PAH co BpeMeHv HaqAna KocMl4qecKofi epu u noJleroe [epBbIX cIIyrHlIKoB 14

flpo.qonxarcT pelxaTbct B HacTotulee BpeMq. Eo:nruag qacrb pa6or a I4HcruryTe no orofi reue

OTHOcr,rTCq K OnpeAeneHI4IO Op6uralrUgfo ABI4xeHI4q UeHTpa MaCC, a TaKx{e K OIIpeAeneHHrc

yfnoBoro ABr4XeHlrr KOCMr{qecKr,IX annaparoB c rraccr,rBHblMl4 CI4CTeMaM}I OpI4eHTaIrI4I4. B

HacTorlllee BpeMrr, c pa3BVTr4eM MaJIbIX KOCMI4qe0KI'IX annapaToB c axrunuoft cucreltofi

yrrpaBneHpr.f, yuroBblM ABr,rxeur4eM, a raKxe c notBJIeHIteM HoBoro rl4na KocMLIrIecKI4x rv'uccuit sa

oCHoBe rpyn1loBoro nOldra CTaJII4 aKTyaJIbHbIMI4 3a1A'tu OnpeAeneHl4t yrnOBOrO V

orHoclrreJlbHofo locryrlareJlbHoro ABIrxeHI4t c ncIIoJIb3oBaHI'IeM 6opronlx AarrIuKoB B pei]nbHoM

BpeMeHr.r c yu€rou orpauuueuufi tro Bbrqlrcrr4Te:nuofi cJloxHocrl4 zInropI4TMoB. Pa6ora

goIiCKaTeJIg, TaKIIM o6pa:Otyl, flBIIfleTcfl aKTyanbHoft tt HOsoft, I{ B TO Xe BpeMf, JIeXLIT B pycne

oAHOfo r43 TpaAr{ur4oHHbrx Hayr{HbIX Ha[IpaBneHuit vlscrutyTa' B cTeHax KoTopolo ['c' Izleauon

pa6oraer c20Il roAa. KasAr4;rarccalAlrcceprauus.6sta3arrlr4uleHa coI4cKareJIeM e 2013 roAy Ha

TeMy <Onpe4elenze yrJIOBofO ABpIIKeHLIfl MI4KpoClyTHIlKa HA la6oparOpnOlvt CTeHAe V B

opouralrnoM IIoJIere>. .{alnHefi:ttlas pa6ora !,.C. VIYanosa 6rua IlocBtuleHa paswtrr'Iro erofi

o6lacru HayKr4, qTo rrpr4BeJro K rrotBJIeHI{IO HaCroqulefi AI{CCepTaIIvpI' f]!e IIpeAcTaBJIeHo KaK

pa3BnTI{e TeopeTnqecKLIX MeTOAOB OIIpeAeneHI'It ABI4XeHI4'' TaK V pe3ynbTaTbl peueHHbIX

npaKTuqecKI4X3aAaI{BpaMKaxBbIIIoJIHeHHbIxKoHTpaKToBcBeAyIIII4MI4I{acTHbIMI{|4

rocyAapcrBeHHbrMl4 oreqecrBeHHbrMI,I opraHI43aIrI'ItMI4 a3poKocMllr{ecKofi npous[uleHsocru: AO

IrICC rau. M.(D. peurelH€na, AO PKC, fK feocran, OOO Cuyruurc LI ApyrI4MI4' Pa:pa6oraHHble B

Ar,rccepTar1[pr aJrfopr4TMbr orrpeAeneHr4r yrnoBofo ABIaXeuus.6stttu peaJII43OBaHbI Ha 6opry MHOrI4x

MaJrbrx KocMr4qecKr4x arnaparoB: Ta6nerCar-Aepopa' r{u6uc-M, Ct'IpUycCar-l, THC-O J\s2,

xy6caru rounaHrafi Ctyruurc u feocxas. Teoperuvecrue acIIeKTbI Bo3HI'IKarouIl4x 3aAaq

orrpeAeJleHrrr ABr4)KeHVfl 14 LrccreAoBaHhe xapaKTepvcrllK nnfopLITMoB rIpoBoAl'IJIOCb B paMKax

focyAapcrBeHHofo 3AAaH:al, couaueuufi c Muuo6puayxofi, couaureuufi c orAelesuev



Mocxoncxoro rleurpa SyH4alreHramsoii u rprzKnaAuoft ruarevarvrnr e I4[M r.rnr. M.B. KelArtura

PAH, rpaHroB POOI4, PH(D, cruneuguit Cosera flpe:u4eura no rpaHraM.

[uccepraqr4oHHafl pa6ora cocror4T H3 rrrecrrr rJraB n rrMeer crpyKTypy, rloBTopsrculyrc

ocHoBHbre grarrbr pa3pa6orKr4 anropr4TMoB orrpeAeneHl4t ABI4xeHI,Ifl. CHa.rala npI4BoAI4Tcs

TeopeTHqecKoe orncaHr4e r4cnoJrb3yeMbrx Me'roAoB !r flpeAnafaeMblx anfopl4TMoB, Aaree MeToA

lpr.rMeHqeTcfl !.nfl pelueHr4s KoHKpeTHbrx 3aAaq r4 npoBo.4LITCf, ITCCJIeAOBaHI4e XapaKTepI4CTI4K

pa:pa6orauHbrx aJrfoprrrMoB, v, HaKoHerL npoBoAtrcx :ra6oparopHble u lOrulte ucrIbITaHI4t

6opronrx aJrroplrrMoB olpeAeneHr4q ABr.rxeHr.rq. flepnar rnaBa nocBtrueHa reoperl,IqecKplM

acrreKTaM perxeHr4t 3aAaq peKoHcTpyKrlr,rll ABt4xe[r4tr L\ olpeAeneHl4.u ABI4)I(eHI,IS B peaIbHOM

BpeMeHa. Paspa6oraH MeroA oueHKr4 Tor{Hocrr4 orrpeAeneHuf, BeKTopa cocro.aHl,If, c noMolrlblo

KoBapr.rauuoHHoto aHaJru3a Ans cnyqafl KBa3r.rcTalluoHapHofo ABI4)KeHI4.g, qTO nO3BOJISeT

npoBoAr{Tb t4ccneAoBaHr{e BrrvrflHvrfl, Heyvrduurrx n 6opronux MoAensx Qaxropon Ha

xapaKTepr{crr.rKH anropurMoB.

Bo nropoft fJraBe c noMorrlbro paspa6oraHHoro MeroAa oIIeHKI4 ToqHocrl4 npoBoALITcs

r4ccneloBaHl4e anroptrTMoB OrrpeAeneHrrr yrnoBoro ABI,IXeHI{' C I4CIIOnb3OBaHI4eM pa3nI4rIHbX

ua6opon rvrroBbrx 6opronrx AarquKoB MaJrbIX KocMLIqecKI{x annaparoe. VAergerc.t{ BHLIMaHI{e

oco6eunocrqM KoHKperHbIX Aarqr4KoB, Koropbre yr{TeHbI npu [ocrpoeH]Il4 zrnfopl,ITMon. Tar, npz

rlcrroJrb3oBaHr,r[ usruepeuuft MarH]rroMerpa, roropufi noMerqaerct BHyrpI4 TeJIa MaJIofo

KocMr,rqecKofo annapuTa, B BeKTop cocToqHl4q yfnoBoro ABI,IxeHut Hapfl,Iy c KBaTepHlIoHoM

oprreHrauuu rr BeKTopoM yrnoBofi cxopocrra Ao6asrfl.ercfl BeKTop cMeuleHttt Hynfl I43MepeHnft

MafHrzroMerpa, Bbr3Bansrrfi BJrr4rHr.reM 6oproerx MafHurHbIX nolefi. floly.reHa 3aBrIcI,IMocrb

TOI{HOCTH OTIPEACNCHI,I' BEKTOPA COCTO'HI4q OT YTNA MEXAY HAIIPABJICHVEM HA COIHIIC I4 BCKTOPOM

reoMarHlrrHoro rors. Paspa6oraHsr anfopr,ITMbl onpeAereHl,Is yrnoBofo ABLIxeHLIt c

rrcnoJrb3oBaHr4eM Hecr4HxpoHHbrx rzsrraepeHufi Mr.rHr.rarropHoro 3Be3AHO|O AaTqUKa il AATqUKA

yrnonofi cKopocrr4, no4po6uo r43yqarorc.f, ToqHocrHble xapaKTepIrcrI4KI,I anropurMoB B pexl4Me

crexeHu.s ga ro.{Kofi Ha rroBepxHocrr4 3errrru c yu€rorra AerpaAaIILtI4 IUyMoB ll:uepenufi 3Be3AHofo

rarqrzKa c yBenuqeHrdeM yuonofi cKopocrl't. fraey 3aBeplxaer purAen, nocssueHHrtfi

opr4fr,rHanbHoMy MeroAy onpeAeneHr,rs ABLrlKeHlrr c ucnoJlb3oBaHI,IeM u:uepeHIaft ToKoB B

rrarHurnofi KaryIIrKe [pLI yrnoBoM ABI'IxeHI4I4 B MaTHI4THoM rlone 3eulu.

B rperrefi rJraBe paccMarpvBaerc.rr olpeAeneHr.re yrnoBofo .UBLIXeHI4I MaJIoro

KocMzqecKoro annapara c HexecrKrrMr,r 3JIeMeHTaMu B BpIAe corHe.{Hofi TIaHeJII{ u ru6rofi

aHTeHHbI. B groM cnyqae Bo3HlrKaror 3a4aqu yroqHeHldt rlapaMerpoB MoAeJII4, TaKrIx KaK

co6crgeHHrre qacrorbl u Macc-rrHeprlrzoHHbre xapaKTepl{crl{Klr, a rarcKe onpeAeneHl,Is

xole6arelrHbrx ABr.rxeHrafi e peanrHoM BpeMeHLr. B rrase flpl4BeAeHo ouucaHlle parpa6oraHHrx



MeTOAOB An{ perxeHr{r 9Tr4x 3A,iAq I,I [peAcTaBneHbI pe3ynbTaTbl LICCneAOBaHI4.f, XapaKTepucTI4K

anropr4TMoB C r{crroJrb3oBaH}IeM LI3MepeHI4ft AaTqI'IKOB, ycTaHoBneHHbIX KaK Ha Koplyce

KOCMr4qeCKofo annapara, TaK pI Ha n46KI4X SneMeHTaX.

r{ern€praa fjraBa rrocBf,rrleHa 3aAaqe o[IpeAeneHu.s orHoclrreJlbHofo yfJloBoro u

rrocTyrraTenbHofo ABr,IXeHr.rg MaJIOIO KOCMUT{eCKO|O a[lapaTa B Mrvrccuv rpylnoBofo nolera.

Parpa6orau 4nyxerannuri anropr{TM orrpeAeneHufl pLBu>Ke:n:afl c ucnoJIb3oBaHI'IeM o6pa6orru

euAeoraso6paxeHr.rs, rAe Ha nepBoM grarre lpoBoAl.trcq oIIeHKa rIoJIoxeHI4t penepHblx ToqeK B

crrcTeMe KoopAr4HaT KOCMr4rreCKOfO arlnapaTa, a Ha BTopoM STale B pexllMe peanbHolo BpeMeHIr

rrpoBoAr,rrc{ oueHKa KBarepHr,roHa oplreHTarryrvr, yuonofi cKopocrl'l, noJloxeHl4fi IIeHTpa Macc u

nocrynarenbHofi cKopocru KocMr.rqecKofo an[apara. flpe4craueuu pe3ynbrarbl anpo6aql{I4

anfopr{TMa c ucnonb3oBaHlreM Br,rAeo orAeJIeHI4s MI4KpocrIyrHI'IKa qI46I4c-M or Kopa6nfl llporpecc-

13M.

B nqrofi fJraBe pelxaroTcf, 3aliaqu o[peAeneHl4t ABt4xeHI4q MaKeToB MaIIbIX c[yTHlIKoB Ha

c[eUVaJrbHF,rx r4MuraUrzoHHbrx creHAax c a3poAI'tHaMI'IqecKI,IMI'I noABecalru. Oco6oe BHUMaHI'Ie

yAenrercr u3yqeHr4ro Bo3MyuleHr.rfi,, aefi.unyoul4x Ha MaKerbI B HiBeMHbIX ycnoBl'tsx. 3ro

no3Bor.fier rrpoaHa,lr43rlpoBarb pe3ynbrarbl la6oparoputtx gKcrIepI'IMeHToB kr oIIeHI'Irb

pa6orocnoco6nocm I4crIbITbIBaeMbIX anropl{TMoB onpeAeneurs' [Br4]KeHlas'-

B urecrofi rJraBe rrpeAcraBneHbr pe3ynbTarbl onpeAeneHl4.s yuoBoro ABI'IxeHLI.fl MaJIbIX

KocMr,rr{ecKux an[aparoB Bo BpeM.f, op6uralruoro no:r€ra. Atts KocMI'IqecKI'Ix annaparoB c

naccveuofi cucreuofi yrnoBoro ABr4xeHI4-f, THC-0 J\!2 er AsuoH-Kanyra-650 6sttu ronyqeHbl

oUeHKr.r 6opronoro MarHr.rrHofo Ar4rroJI' 14 rlpoBeAeHa peKoHcTpyKIIuq yrnoBoro ABI'IxeHI4.f,, r{To

rro3BoJrr4Jro olpeAcnr4Tb HalpaBneHr4e qyBcrBr{TeJIbHbIX ocefi no;resnofi narpysxu. flpe.lcraBJleHbl

v npoaHanr.r3r4poBaHbr pe3ynbrarbr pa6orrt 6opronrx anfopl'ITMoB onpeAeneHut yfnoBofo

ABprxeHr4f, Miurblx crryrHr.rKoB 9u6uc-M, CupuycCar-l u Yizard-ion. flpoae4eHo cpaBHeHI4e c

pe3ynbraraMl4 TeoperllqecKux It la6oparopHblx uccleAonasuft .

OcuoeHHe pe3ynbrarbr Ar4cceprarluonuofi pa6orsl [peAcraBneHbl e 51 crarbe B

perleH3r4pyeMbrx HayrrHbrx vgralrrflx, peKoMeHAoBaHHbIX BAK PO, LI3 HI'IX 37 n Nypnanax WoS u

Scopus, 12 n Nypnalax Ql. Brnyuleuo 3 uouorpaQuu. Pe:ylrrarlt 6rtlu npeAcraBneHbl Ha

BeAyrrlux oreqecrBeHHbrx s MexAyHapoAHbIX ron{epenq:aflx, [LrclepraulloHHarl pa6ora 6ula

o6cyN4ena Ha HayqHbrx ceMr4Hapax Hayr{Hblx opraHv3at\uit n yue6uux saeeAeHlafi. ,{uccepraur

pa6oraer 11o coBMecrlrrenbcrBy e MOTI,I, rAe nepeAadr uarouesnltfi o[bIT cryAeHraM v

acrlrpaHraM. lloa HayqHbrM pyKoBoAcrBoM tr4eauosa A.C. TpLI KaHAI{Aara HayK ycrelxHo

3an\urvnv cBor4 Ar,rcceprarlrrr4. ,{uccepraHT aKrI4BIIo yqacrByer Il opraHl'l3aulIH HayqHbIX

Meponpprsrufi. OH flBrflercfl qJreHoM flporparr,rvHoro KoMI4Tera cIaMIIo3pIyMa no Ma-lIbIM crIyrHI4KaM



B paMKax MeNgynapoAHofo acrpoHaBrl4qecKoro KoHrpecca' B 2025 roAy 6srn u:6pau

.rreficrBprreJrbHbrM rureHoM B MexAyHapoAHyIo aKaAeMIlIo acrpoHaBrl,IKu (Intemational Academy of

Astronautics - IAA). C 2026 roAa Ha3HaqeH co-peAaKropoM B BeAyIiIeM MexAyHapoAHoM xypHaJle

Acta Astronautica.

[raccepraur4oHHafl pa6oTa A.C. Izlsauosa BHOCI4T CyuIeCTBeHHbIX BKnaA B Teopl4]o

orrpeAeJleHl4s ABI4XeHI4q KOCMI4I{ecKI',IX anlapaToB' cQAep}IOIT BaxHbIe HOBbIe HayqHble

pe3ynbrarbl, noJlyqeHHble I4M III4qHo. ,{raccepraqut cooTBeTcTByeT Tpe6oBaHI{flM flonoxeuras BAK

o rrpr4cyxAeHllu yqeHbIX cTeIIeH eit, a aBTop AocToeH IIpI4cyXAeHux yuenoft cTeIIeHI{ AoKTOpa

Qusuro-uareMaTr4qecKr.rx HayK IIo cueq]IanbHOCTLI 1.1'l - Teoperu'recKuul MexaHI'IKa' AuHaMI4Ka

MAIIIIIH.
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