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Ha Al{ccepralll4ro M.f. Illupo6orona <<Ea-urzcu4Ko-HaBzrarluoHHbre acrreKTbr nauccufi
MitJIbIX KocMI,IqecKI4x alnaparoB K Jlyue r4 ToqKaM nt6paryuu)), [peAcraBJreHHyro Ha

coI4cKaHI4e yvenofi crefreHr4 KaHAr4Aara Qzsuro-lrareMarr4qecKr4x HayK IIo
cleur4iurbHocru 0 1.02.01 - reopeu4qecKa-f, MexaHr4Ka

flzccepralll4oHHa-a pa6ota M.f . lllnpo6orosa [ocB-s[IeHa aKTy€]JrbHbrM acleKTaM

rrrzccvrfr. MaJIbrx KocMZqecKI{x annaparoB (MKA) K Jlyne v roqKaM wr1paryrtu.

Opuenrzpyflcb Ha coBpeMeHHbre rexHoJrorr4kr 14 cpeAcrBa o6ecne.{eHr,r-f, Mr4ccrafi c MKA n

AiLJIbHeM KOCMOCe, a rarcKe I4HTepec BeAyrqr4x Mr4poB6IX KocMr4qecKr4x areHTcTB K

BorlpocaM uccne4oBalevrfl Jlyuu, cor4cKareJrb no4po6no r,Byqaer Bo3MoxHocrr4,

npeAocraBJl.f,eMble AI4HaMI4Koft zagauv MHorIIx ren AJrr flepeMerrle:ts'vrs. B cr{creMe 3enrls-

Jlyua vr sa ee rpeAeJIaMI4. Atrs ororo M.f. lllzpo6or<os craBr{T v pemaer rpLr

npaKTl4qecKv BDKHrI e sal.a'uv. llepnar 3aAaqa cocrorzr B [poeKTr4p oBanvrv. rpaerropnft

lepeJlera c rI4III4qH6IX oKoJIo3eMHbrx op6ur ua op6nru BoKpyr nyunofi ToqKu r'u6pagvvt

Lr. V.rzrrrsa-f, )KecrKI4e uaccora6apr4THbre r4 sHeprerr'rqecKr4e Bo3Moir{Hocrra MKA,

raroft nepener Bo3Mo)KeH JII{rrrb c rroMorrlbro ABr4farerefi vlaloft tsru. VI xots 3a1a-ua

rlepeJrera n Jlyne c valofi .t:stofi,He HoBa, rr3roMr4HKoft upe4naraeMoro aBTopoM rroAxoAa

tBJlf,erc.f, I4cnoJIb3oBaHI{e peryJr-rrpHbrx c6rzxeszfi c JIyHofi 3a ee cQepofi 1eitcrwrx. C

ManbIMI4 3arparaMl4 ToTIJII4Ba erz c6.rvxeHr{r cfroco6nrr rroAHr4Maru uepurefi op6rarn na

AectrKI4 Tblctq KI4JIoMerpoe. PeryrxpHocrr vx rtoBTopenra-fl o6ec[eqr4Baerc.r 6lr,rgocrrto

TpaeKTopI4Ia MKA K pe3oHaHcHbIM op6zrau, I,I B pe3ynbrare auapar ([eperrpbrrr4Baer))

c oAHoro pe3oHaHca Ha 4pyrofi. 34ecr ixe peruaercfl. 14 Bonpoc o rroAxoArrqr4x rle[oqKax

pe3oHaHcon, cnoco6Hblx AocraBvlTb MKA Ha IleJreByro op6zry. llparrrzuecKar rronb3a

paspa6orannoft MeroAI4KI4 cocrolrr B ToM, rrro Arr rax4ofi rlelenofi op6zrrr BoKpyf

lynuoft ToqKI4 ttu'pagvm Lr oHa rro3BoJr{eT rrpoaHanr43r4poBaT6 Bce Bo3Mo)KHbre

qerloqKl4 pe3oHaHcoB. llpu rroAroroBKe p*yJrbraroB LrccregoBanvrfl cor4cKareJrb

npoAeJIaJI Brer{arrtrorqyrc flo Macrrrra6att pa6ory: [poaHilrru3r4poBzur xapaKTepr{crr,rKr4

TpaeKTopl4ft nepelera B 3aBI4cI4MocrI4 or Aarbr 14 BpeMeHr4 crapra, Tvffra MKA (no

o6ulenpzHxrofi r<naccrz$uKaulru - Mvrnvrarrnapar v nanoaruapar), Ttrna Haqa;lrsofi

oKoJIo3eMHofi op6zrrr (unsrax KpyfoBar 14 feolepexo4Har), pa3r[qHbrx [o Bbrcore

op6ur BoKpyr rorIKI4 Lr. CogAauHoe cor4cKareJreM [porpaMMHoe o6ecne.reHrae

IIOJIHOCTbTO aBTOMaTI43I4pOBaHO 14 [O3BOn-fleT [OryqaTb rlenbre TpaeKTopr,il4 I.nfr

rrpol43BonbHblx HaqaJrbHbrx AaHHbrx. Orlrevy raK)Ke, qro aBToMurv3ar\vrfl pacqeroB crana



Bo3MoxHoft 6rrarogapfl rpaMorHo uo4o6paHHblM MeroAaM qr{cJreHHoft orruuusarJvrvr 14

nu6 op a HarrzlrrbHbrx np z6lnx eruwit r4Tep arlr4oHHbrx np oqeAyp .

llocle ycrrellrHoro perrreHl4t sa4;a'ur4 rrepeJrera MKA K JIyHe co[cKareJrb

fleperll4cnter cylqecrByroulr4e MeroAbr rrpoeKTr4poBaHvrs. [epeJrera Me)KAy op6uralru

JTyHHbIX TOqeK xl.]/I6pagwuLt uLz, a rarcKe nepeneroB Me)KAy cr4creMaMz 3eMnq-JIyHa Lr

Consqe-3eMJl-f, vr 3a npeAeJrbr cvcreMbr Connqe-3eMr.lt. Ornae.rarcrcs 6orarrre

Bo3Mo)KHocrI4 rlo BapI4aHTaM rrepeJrera, cpe4.v Koropbrx Bcrpeqarorcfl, vr 6ecronlrannrre

BapvaHTbr. 3arev col4cKareJrb BbrflcH.f,er KaKrre oKononyHnrre op6urbr AocryrrHbr rrpr4

cxoAe MKA, ocHalrleHHrrx ualofi txrofi, c raro-op6r4T BoKpyr JryHHbrx roqeK tu'pagvu

Lt u Lz. Zccle4onaHI4e rroKa3aro, qro An-lt MKA o6oux KJraccoB (uzura n nano)

AocryrlHbl oKoJIoJIyHurre op6urbl B Irr[poKoM Ar4a[a3oHe sHaqeHrafi no HaKJroHeHr4ro 14

BbICOTe rIepI4IIeHTpa. c nparrvrqecrofi ToqKI4 3peHr4.rr Ba)KHo, qTo allllaparau o6oprx

KJIaccoB AocryrlHbl oKoJronoJrrpHbre op6zrrr, rroroMy qro rrMeHHo raKve op6nrrr

I4crlonrcyrcTcfl. rr 6ylyr r4crroJrb3oBurbcs, s 6rraxaftlreu 6yayqeM c rlenbro ocBoeHr4t

qeroBeqecrBoM rolcHoro rroJrroca Jlynrr r4 frocrpoeHr4.f, JryHHofi 6asu.

Har<oneq, Tperbt gap;a,vla cocrorrr B orIeHKe gHepferr4qecKoro Bbrr4rpbrrrra or

cMeHbI nouunamnoft op6raru' BoKpyr rorrKr4 trr6paryw B pe3ynbrare npeuenuofi

3aAeplKKI4 KoppeKrll{r4. llpone4r MHoroqrrcJreHHyro cepr4ro gKcneprrMeHToB, aBTop

Al4ccepralluu y6egureJrbHo [oKa3iur, qro nrr6op orrrr4Milnrnoft rro 3arparaM TonJrr4Ba

op6zrrr Lrg rofo )Ke KJIacca, rrro vr r4cxoAHar op6vra, cnoco6en 3Haqr4TeJrbHo

cgKoHoMI4Tb rorrJrr4Bo, rrpr4qeM Bbrr4rpblllr BrlocnelcrBvrrr Mo)Ker 6rrrr HarrpaBJIeH Ha

rloAAeplrankIe nosofi op6urrr, [poAJreBar BpeM-rr )KI43HI4 annapara Ha HecKoJrbKo MecrrleB

14 Aa.lKe ler. PesyJlbrarbr 6surt noryqeHbr 4tts o6eux roqeK wr6paryuu (Lt vt L,z),

pa3rr4qHbrx cr4creM Tpex ren (3enrnx-Jlylna v Conuqe-3evrn.r) vr pasnwrHbrx rr4rroB

HoMIlHuLJIbHrrx op6zr (rano-op6zrsI Lr KBa3r4raJro-op6zru) B paMKax s$euepra4nofi

MoAenI4 ABTDKeHI4I rer Corure.rHofi cl4creMbr. Bce sro flBrrfl.ercfl. rpafine r4HTepecHbrM rr

lpaKTurrecKr4 Bax{HbrM c roqKr4 3peHrrr KoHcrpyr4poBaHzs 6y4yrqux wtwccuil

C caMofo HarraJra csoeft y.re6noft v pa6o.refi AeflTeJrbHocrr4 B Izlucruryre

npuxna4Hoft MareMarIrKI4 I4M. M.B. KerArula PAH, M.f. lllupo6oron rpo-rrBr4Jr

rny6oxzfi rzHTepec K MareMarzKe, Me)rcrrJraHernoft op6zranruofi ArrHaMrrKe vr

qr4cJreHHbrM MeroAaM npoeKTr4poBaHr4r Lr ofrrr4Mrl3arlr4r,r rpaer<ropzfi. Xaparrep

peilraeMblx coI4cKareJreM 3aAaq rrporBrserc-fl B Macurra6nocrz rpe6yevrux srt.rr4creHr4ft:



B OOyqeHI4I,I B OaKaJIaBpr4Ure I4 Marr4oTpaType oH [poBoAr4r pacrrerbr ((Bcex Bo3MoxHbrp)

MexfIJIaHerHbIX TpaeKTopuf c rIaccI{BHbIMr4 vrlwr aKTr4BHbIMlr lpaB[TaUrroHHbIMr4

MaHeBpaMI4 B paMKax pa3pa6oraHHoro I4 peaJrrr3oBaHHoro LrM MeroAa BvpTyarrbHBrx

TpaeKTopl4ff. Sror orlhrr IroMor B KoHeqHoM r4Tore peurrrb 3a1aqu Ar4cceprarlzonnofi

pa6orrr v [oryql4Tb pe3yJlbrarhl KaK Syn4aueHTaJrbHofo, TaK v rrpr4KJraAHoro

xapaKTepa.

Cozcxarels npI4Htn aKTI4BHoe B BrrrroJrHeHrzr4 rpaHToB Pocczficroro Son4a

QyulauenrarlbHbrx r4ccneAoBaHufi (J\b16-31-00321, Nsl5-31-20058, Ilb 13-01-00665-a,

J.12-01-33045-uon-a-ne4), yqacrBoBuul B BhrrrorrHeHr4rr llporpauvru lIpesra4vryMaPAH

N9.22,6rr.n ucnoJIHIrreJIeM s Corrame:untr c MnuzcrepcrBoM o6pasonaHvrfl14:aayKra P@

J\b 8182. flzccepralll4oHHa-f, pa6o:ra rroJrHocrbro BbrrroJrHeHa rroA erz4ofi rpaHTa

Pocczficroro HayqHoro $on4a iVs14-11-00621. Covrcrarem ony6.rrzronar BoceMb

cT:ateft, 143 HI4x Irtrb rlo reMe Al4cceprarlr4r4. Bce onz coAep)Karc.rr B )KypHtlJrax r43

rteperrH-f, BAK I4 I4HAeKcI{poBaHbI B cl4creMax Scopus ra Web of Science. Orueuy rarcKe

14 BblcoKyro crerleHb artpo1aryvvt [ccJreAoBasrzfi cozcr<arerrfl, - 6olee 40 errcryutoevft sa

poccvficr<zx u sapy6e)KHbrx rouQepeHrJvrflx r'r HayrrHbrx ceMrrHapax. M.f. [lzpo6or<on

tBJlflerc-f, coaBTopoM yue6Horo'roco6zq Lr BeAer rrpenoAaBareJlbcKyro Ae.{TenbHocTb B

MocKoscrox4 Qzsrzro-rexnuqecl(oM t4Hcrr4Tyre (MOTI4) B AonlKHocrr4 craprrrero

IlpefloAaBarer-tr Ha raQe4pe Mareuau4rrecKr4x ocHoB yrrpaBneHr4r, a rarcKe qr,rraer

JIeKIILIkt cryAeHTaM crapllrl4x KypcoB Ha raQe4pe MareMarr4qecKoro MoAeJrr4poBaHnfl 14

npr{KJraAHofi uareuarzrcn M@TLI, pyroeoazr HZP cryAeHToB.

Cuurlaro, qro M.f. Illzpo6oKos flBrs.ercfl. cJroNflzBrrrr4Mc{ HayqHbrM Lr

rleAaforvqecKl4M pa6ornzxol,t. Brrnonnenna-f, vrv' Arrcceprarl[oHHarr pa6ota

<EauucruKo-HaBI4raIII4oHHbIe acrreKTbr *rutccvtit MaJrbrx KocM[qecKr4x arrrraparoB K llyue

vr rorIKaM nt6paryvu>> [peAcraBn.rrer co6ofi 3aKoHqeHHoe HayrrHoe r4ccreAoBaHr4e,

rrocBlrrleHHoe aKTyaJIbHbIM Ia nocrpe6oBaHHbrM rrpaKTrrKoit saaauav rroJrera MKA e

cl4creMe 3enrnx-JlyHa vr 3a ee [peAeJIaMr4, coorBercrByer llpuopnrerHbrM HarrpaBneHr4-rrM

pa3Brrrrrfl. HayKI{, rexnonorraft 14 TexHr4Klr B PO. OcnosHrre pe3ynbrarbr ero

I{ccneAoBawtft onyl.rII4KoBaHbI B fItTI,I crarb-sx B x(ypHaJrax, BXoA-rrUr4x B rrepe.reur BAK

PO ilo coorBercrnyroqefi crrelll4ilrlbHocrr4, Aono)KeHbr Ha HayqHbrx ceMlrHapax vr

p o cczfi ct<v x ra s apy6 eil(HbIX r<on Q ep eu rJrrflx) BKrroqar [p ecrr4xHrrfi Konrp e c c IAF .



lzccepraurloHHzur pa6ora M.f. Illzpo6orona rroJrHocrbro coorBercrByer

rpe6onaHra.au lloroxenzs BAK o npr4cylrlenvrv yqeHbrx cteueueft, a ee aBTop AocroI4H

rrpr4cBoeHr4r eMy y.reuofi crerreHr4 KaHArrAara Quszr<o-vrareMarr,rqecKr4x HayK no

crreur4anbHocru 0 1 .02.01 - TeoperrqecKafl MexaHkrKa.
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