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Bbpxy Al,lceprallhoHeH TpyA 3a nplrAo6rBaHe Ha o6pa3oBarerHaTa h HayqHa

creneH "AoKTop" no npoQect,toHarHo HanpaBneHne 4.l OHsuqeq(u Ha:/Kl4 (cDusuxa

Ha oKeaHa, ammocQepama u oKonoleMHomo npocmpancmeo)

Aerop Ha AucepraqhoHHl4fl TpyA: Marilcrbp Kpacr,rrvrr,rp Hnronaee Kpucrea, 3aAoqeH

AoKropaHT ruu lzlncrrryr 3a KocMr4qecKil rl3cne4B aHtAF trt rexHonoTr4 n (AKlAl-) npn EAH,

HayL{eH pbKoBolr/ren npog. RQH l/opaaHra Ceuroaa (IAKIAT-EAFI)

Tenaa Ha At4cepraquoHHt4fl rpy4:

,,143CIIE!BAHE HA PAEIAAI-II4OHHI4TE YCNOBNN NO TPACETO 14 B OP6I/TA OKONO

MAPC nO AAHHI4 OT AnAPATyPATA ,,fltOIilH-MO" HA EC)PAA HA CnbTHl/l{A
,,EK3OMAPC" TRACE GAS ORBITER

PeqeHaeHt. Kupnn Kpexoe, npoQecop, AQH, LtneH Ha HayL{Horo xypt/ cbrn€tcHo
3anoBe4 na,Qrperropa Ha IAKIAT Ne 11 4109.11.2023

lvcepranrlr Kpacuuup KprcreB e poAeH npes 1974 r. B rpaA Vtrxrutuau, Cpe4uo
o6pasonaul4e 3aBbplxBa c orJrrrqeH ycnex (5.89) npes 1993 r. n CO)r,,Orer1 flavcuir"
c npl4poAoMareMarl4r{ecKa HacoqeHocr B rpaA Krp4>xaln, npoSun ,,A4ameMamu.Kct c
pa3uupeHo usl)tlcr6ctHs HA Auznuticrcu e3LtK" . llpes l ggg f . npu4o6usa
rnalu$zxarrr4oHHa crerreH ,,Marrrcrbp" ro cneuzanHocr ,,Qu:]r,tKa" c.bc
cneqllanl43anlrtx ,,@LBuKa Ha ndpom.o u eJteweHmapHume uecmuryLf' or (DzszqecKLtfl.

$arcynrer (@s@). ,.{znronruara pa6ora Ha reMa ,,Kanu6pupaH?. Ha tH"- n"ymporeu
demercmop 3a pe?ucmpqryut ua pedxu ct6umun Hq cnoHmaHHo deneue ua 105 -mu
e,net4eLtn1"' Kpaczvrup Kplcren e rr3nbJrHrrJr n O6e4rzueHux vtHc.r.r4Tyr 3a flApeHv
r43cJreABaHux (OI4flVI) n rpa4 [y6na, noA pbKoBoAcrBoro Ha Ac]rr. .q-p AHz MzHxoea
or KareApa,,AroMHa $nsnxa" ua @g@.

flpes 2013 f. Kprcren e Ha3Haqeu n CerqLrs. 
",CrbHraeec,-3b.^,tua'(Dusurca" Ha

I4KI4T-EAH, Ha 12 01 .2015 | e 3aqr{crreH B 3aAoqHa AoKrop aHry pa> a. or 0 I .0I 2OI9 r.
e orrIVcJIeH c npaBo Ha 3alrlrrra. llpu orKprrBaHero Ha npoqeAypara 3a 3anJvra Ha
AvcepralruoHHrrt rpyA Al4cepraHTbr rare zuSopnraqufl, 3a rronyqeHr4 KpeAr4Tr{ or
reanu$uxalrv oHHl{ KypcoBe 14 rroJroxeHvr v3nvrLr no KocatuHecr{t @usurca., Cnbuqeao-
3emua @usu.xa, MATLAB u AuznuilcKu e3uK, llo uoe r4cKaHe ronyqr4x c,Be1erafl sa
npeAcraBeHlr Jrt4rrHo or Hefo AoKnaAr{ Ha HarlrroHaJrHrr r{ Me;KAyrtapolHr4 Hay:..HLl

Sopyn'ra, c Koero ce yBepl4x, ue rofi e a3nbJrHrrJr ycnerxHo rrJraHa sa o6yueuze u
rr3cneAoBareJrcKa pa6ora no BpeMe Ha AoKTopaHTypura u c nor.yrrenz o6q 6poft 706
npu 250 MHHTTM€urHo Heo6xo4autt Kpe1r4Trr e nocrr{rHar p€r3ynrilra, Korrro
HaAXBbpJItr MI4HI4MaIIHI4Te Harlr4oH€urHr4 Kpvrepkru v npvervlrle :agvtcKBA)J.vr, B EAH
(no npenre Ha AoKTopanrypara) u LrKr4T za npvao6aBaHe Ha ollc ,,pqoKTo1o".

ll pegcraee x la ttn arep ]ran h

IrcepraqhoHeH rpyA n AeropeSepar



lucepraqvlonHvrflT TpyA e Lr3Jro)KeH sa I39 crpaHr4rlr.r rr cbAbp){(a 71\2 $zrrypv v 30
ra6rl.l,z'r1u. O6xnaqa 3arnasua crpaHr.rqa, Cr4rpxanve (2 crp,), Cnracrr Ha

cbKpanleHwna (I crp.), rofrro ynecHrBa frpoqrrra Ha reKcra, Yno4 (4 crp.), ocHoBeH

TeKcr - pa3[peAeJreH B 5 rnanv., Cuzcrx c AaHHHTe sa6-re ny6turaq)AuHa aBTopa fro
Ar4cepralln-f,Ta vr 6w6ntorpa$cra crpaBKa or 122 nvrrepenypHkr r,l:3Torruzrlr4,

BKJrrOqvTenHo TpyAoBe c yqacTvr.e Ha ArrcepTaHTa.

Anrope$epar:br e rr3Jro)KeH Ha 45 crpaHprrlz vr crra3Ba crpyKlypara Ha

Arr c epraur4.sra, BKJr. Ho M ep arlkr flT a Ha Q nrypure, t a6 nrztlrzre v rrJrro crp aur4 rrre.

lvcepraqrloHHrrflT TpyA aApectrpa Ba>r<eH erafr B rrocrr.rraHero Ha )tKenaHvr qenrr 3a
rIoBeKa Ia ce BbpHe ua Ilywata Lr eBeHTyanHo Aa frocerz Mapc [pe3 cJrerBaqkrre
Aecerr4lterla-fl. fonglroro [pefltrcrBrre e ,,KocMrrrlecKara pagwarlrtfl-", Koero e

neug6e;xeH pLrcK 3a 3ApaBero Ha eKr4rra)Kr4Te, oco6euo [pu Abnrocp()qHrr rrpecrorr B

6r4erqn flnaHerapHkt cranr\vpt. B qacrHocr, c[opaA[rrnr4Te fror]orlr4 cJrbnqeBrr
eHeprrafiHvrqacrvrrJvt (CErI), reHepkrpaHvrlaprz' eKcrpeMHrr cJrbr{qeBnt vstr)uffBa]Hrr-f,, Morar
Aa rloBr4rlrar Hr,rBara Ha parwanlLrr B 6nzgocr v Ha rrnaHerapHara rroBblpxHocr Ao
rIoreHIII4 iL[Ho ofracHr4 cro ft no crz.

Oqenrara Ha parvaqvonHrl.s pI4cK e Bax(Ha rracr or rrn€Irrrzpa;Hero Ha Bc-f,Ka

KocMlzqecKa nr.vIcvs.. Ha Me)KAyHapoAHara KocMraqecKa craHrrr4-f, ce v3B:bprnBa
HeflpeKlcHar MoHrrroplrHr Ha paAr{arlr4oHHara o6cranonrca. IIIo ce orHacr Ao
vr3cne4BalJkrs- Ha pallaa\woHHaTa cpeAa B MeN(AyfrnaHeTHoTo frpocTpaHcTBo, To

eKcrrepI4MeHTiIJrHVTe AaHHH ca MHoro fro-MaJrxo. lerexropbr 3a ol,eHKa HapaI\v.arfvrflTa
(RAD) na Mars Science I-aboratory (MSL) rr3MepBa parwa\woHHara cpeAa Ha
eueprzitHkr sacrvrrJvr, Ko-flTo ce cbcror{ or raJraKTrrtrecKrr KocMLrrrecKtr Jr:br{ra [Kn) ra

CErI, KaKTo u BTopI4tIHrr rracrvrrJvr, cr,gqaq\enzr or fl.4penkr ri3ar4rwo4eiLcrr:r.r- Ha

rrbpBI4tIHI4 qacrvlrJul B eKpaHr{parrlara (uo npelre Ha froJrera 3evrx-Mapc) sarqzra na
KocMl4rlecKufl an;.apar vrlrvr B MapcvrancKara arMocSepa u rror{Ba (uonr,pxnocrHz
rr3MepBaHnx). {oszvrerbpbr Jftonun - MO e BTopn-f,T npz6op (cne4 Rl.D MISL), rofiro
rral:paBvr rr3MepBar{vrfl. Ha pa4nar\Ltolrnura cpega rro BpeMe Ha rroJrera 4o Mapc. B
MoMeHTa Jkonvn - MO e eArzHcrBenr4-f,T z3TorrHrzK Ha p.a:rr:rrvr 3a paAzarlrzoHfroro froJre
na op6zra oKoJro Mapc. IftonzH - MO perncrpr4pa H-f,KorKo MHoro M()rrIHr4 cJr6Hr{eBr4

clo'6l'ltrus. c I43xB:bpntHe Ha rrporoHr4, Koero AaBa B63Mo)KHOclr Aia ce rrpocneAlr
pa3rlpocrpaHeHzero Ha frororlrrre Br4corcoeneprzfiHr4 frporoHr{ B xenuorfepara Ha
pa3cro.flHt4 e 1-1.5 AU or Cnrnqero v AorlbnHlzreJnHo Aa ce orleHr4 pra1\v'ilr\vortr^vrfl.pr4 cK.
Ttfi raro c:brllecrByBarurrre MoAenr4 3a KocMzrIecKIlTc rr:l.rrur. He AaBar HaAe)KAHa
oIIeHKa 3a paAr,rauvoEEvr.fl prrcK 3a KoHKpeTHA BpeMeBr4 r4HTepBirJtIa, BCeKrlr

eKcfIepr4MeHT cBbp3aH C peaJrHo [r3MepBaHe Ha pa4ldax,vroH.r{oro froJre B

Me)KAyrlnaHerHoro npocrpaucrBo e aKTyaJreH ra c oco6eHo 3HarrnM frpraHoc K:bM
p a3 Brr TV eTo Ha KO CMkr rr ecKV T e kI3 C ne nB aHvIg..

llosxaeaxe na npo6neMa H TBopqecKa oqeHKa Ha nhreparypHHn mareprnan?

flpe4cran.f,Hero Ha pe3ynrarure rr orrrrcaHr4ero Ha rrpoueca 3a rf,xHoro [onyqaBane
cBllAereJrcrBar 3a rlocrvrHaro npoQeczoHarrHo Hr4Bo Ha rro3HaBaHe Hai reMarzKara or
AzcepraHTa, BKJrroqareJrHo orHocHo upoSneuzre, Korrro cbflbrcrBar au,aJrvIgv ornocHo
AOCTOBepHOCTTa HA I.AIJIJVI, feHeprrpaHu oT KocMuIrIecKI,ITe AeTeKTOpHrd CrrCTeMrr.



I{zrupaHara nvreparypa or 122 sartaBr{s orpa3rBa KaKTo AocrrllKeHutstra, TaKa rr

clrLrTaHkrTe 3a nepcileKTkIBHtrl HacoKr4 Ha r43cIIeABAHUrflTA, C OUreA r[a Hal[pel:bKa B

qu$ponara o6pa6orKa Ha ckrrHaJrrrre or AereKTopr4Te Ha JrtrIeHHx. B rrySnvlKarryrvtre Lr

AOKrraAVTe, Bbpxy KOTTTO e r43rpaAeH ArrcepTartrrIoHHr{.rrr rpyA, c:bln,o Kplt{Tt4qHo ce

anaJrvr3vrpar aKTyanHLr ]ts.ayrji]c.vr pr frpaKTr,rqecKr,r AocrvrlKeEvIs. e o6racrra.

Cr,oreercrBhe Ha MeroEuKara Ha [3cneABaHe c nocraBeHure qeru h 3aAa'.th Ha

AHCepraquoHHue rpy4?

OcHonua 3aralra e na ce a:aanrnnparr r4HTeplp ernpa crreKTpoMerpuqHara uH$opMallnfl
or Jlronran- MO fro rpacero 14 B op6uru oKoJro Mapc 14 BKJrrorIBa peilraBaHero na 5

loA3alarrv . I4ss.cuxnaHero Ha BrrzrnHvrero Ha BTopr4qHVTe qacrul{v rrp:,z, $optrzpane na
orKJrrrKa Ha AereKTopnara crrcreMa e BTopa ocHoBHa 3ar\aqa c 8 uoAg4rJarrv.

flonyuanaHero rr aHarrur3vrre rra o6c:s;NqaHara eKcrrepr4MeHTaJrHa urrQoprvraqzx n

Ar4ceprarrr4oHHrr.f, TpyA ce ocrroBaBar Ha pa6ornrrre xapaKTeprrcrr,rKrr n.a Jftonuu-Mo.

PeAzrIa Ba;KHLT napaMerpvr Ha Ao3vMerpvqHara crleKTpoMelpultHa cacreMa ca

orrpeAeneHra qpe3 MerponorvtqHa ranz6ponKa c rr3rrorr3BaHe rra crrleuvanvl:vlpaHa

Ao3lrMerprrrrHa rrvrraurfl-. Xapaxrepr{crr4Krrre Ha cr4creMara ceL MOAenr4paHId cbc
coSryepHuts. rraKer GEANT4 na I{EPH. B zs6opa n rpvno)KeHr.Iero Ha c'borBerrlvrfl,

lpolpaMeH MoAyn 3a pelxaBaHe Ha KOHKpeTHA 3AIA\A AI4COpt1g1111l6T e yIIaCTBaJI

aKTI4BHO fIpLI C6CTaB{HeTO Ha TIOAXOA'III IUITOpIdTTD./ II e flpo-f,Bvn vIErvtI\waTI4BHOCT 11

caMo crorTeJrHocr 3 a Hero B ara rrp orp aMHa p eanr43 ar\vLfl..

Karo urJro, uz6panata MerollrKa Ha Lr3cJreABaHe oczryptrBa peualBaHero Ha

frocTaBeHr,rTe rleJrr{ u 3a[aqv.

O6ula xapaKTepucrrKa Ha AHcepraqhoHHr4s rpyg

OcuonHrEsr reKcr e pa3rrpeAeJren ycJroBHo n 5 rnasfi, or Korrro rrtpBrrre rrervq)il otllrcBar

perrraBaHr,rre 3ara-rv., r,r3BtprrreHrrre KoHKperHH geiruoctu u
KparKara 5-ra rnana rro cr,ulegfBo cvHTe3lrpa HarpyrlaHrafl. orrvI"I.

rrony\reHrrTe pe3ynTaTlr, a
Cr ure crs er JLIA'I opprrkrHaJl eH

rt 4.eKcrrepr,rMeHTaJreH Marepr,rirJr e MsJro)KeH vr aHanv3vrpan n fnanu 3

[rpna rJraBa rrpeAcraBJrflBa aHaJrvrrrztreH o6sop, n rcofiro .4rrcepr{IHTbr cr,flocraBs

aKTyiurHara zH$opuaqzr orHocHo rrporr3xora v rrptrmoca Ha v3TorrHurlr,rre na fronlr3l{paqa
paavar\krfl oKoJro 3elrara, B MexnyrrJraHerHoro npocrpaHcrBo, B op6ura pr Ha rloBT,pxHocrra Ha

Mapc, [orryqeHa Bb3 ocHoBa Ha npeArrrlnn ua6nrc4envrs.vt orrrrHr.r pe3ynrarlr or I(ocMI,IqecKa

anapa;rypa. rr e HacoqeH B rpafrna cMerKa K6M r43rcH.f,BaHe Ha paArrallldouHara cpeAa rrpu

eBeHTyiurHr{ nr,rJrorr,rpanvr vrvtclzrr 4o Mapc. B rasrl Bpb3Ka ca onzcanl,I ooHoBHare Ilenu u
3ailauu Ha v'vrcurflTa Ercso-Mapc, Korro e cbBMecreH rrpoeKT Ha Enpo.ueitcrcara I(ocM[rlecKa

afeHrltl.f, u Pocxocl,roc 3a r,r3cneABane na Mapc, cBbp3aH c rl3Bell(AaHo H4 cflrr'rHura Trace Gas

Orbiter (TGO), cr,opbx<eH c pycKrrr HeyrpoHeH AereKrop FREND, v ca ptriflcHeHr{ ponflra pI

3HaqeHr.rero Ha npu6opa Jftonun-MO Karo MoAyJr KbM FREND 3a rrpIa.{or6vlBaHe Ha

AocroBepHa pailva\Lronna uu$opuaqnx npv rrnanvrpaHprre erarrm 3et rlocrrlraHe Ha

au6raqraosHr4Te rlenr4 Ha Mrrcvrfl'r a.

Bropa rJraBa 4ana no4po6Ho orrvcankre Ha KoHcrpyKrlrzflTa r{a crreKTpoMerbpa 3a

r{3MepBaHe Ha 3apeAeHu qacrx.rrlr4 Jhonun- MO, n xofiro ceH3oprr cia ABa Ao3r,rMerpr,rtrHu

TeJrecKona ( ncercu c 4nofirca Si PIN Soro4zo4a), pasuonox(eHrr B LBe neprlentAlrKynapnLr

flocoKrr, aApecupaHr,r ca KoMIIpoMrrcHrrTe II3IIcKBaHkr_fl KbM cxeMoTexHrzKaTa 3a LI3MepBaHe Ha



laMa IT,qeHIIe, eneKTpo[vI v [poTOHrl. O6crAeHv ca Cbtqo KJIIoqoBII IteTo.4oJIoIuqecKrI
oco6enocrvnpv orpelentHe Ha ocHoBHrrre .qo3r4MerpurrHr4 rrapaMerpr{ Ha Jl[ronzu-Mo.

Tpera rJraBa o[lrcBa aHiull{srrpaHero Ha AaHHr4 or Liulin-MO uo epeue Ha rroJrera vr B

opduta oKoJro Mapc, Kolrro ca cpaBHeHV c orrrrrHrr aaHnr4 c lpyrrr np:w6opu. Bnnuarenuo e

rr3cJIeABaH 3aceHrlBalrluxr e$er<r Ha Mapc Bbpxy rr3MepeHr{Te frororlu rr Morngocrrr Ha.4o3rrre.

3a qelra e cb3AaAeH anropr4T6M 3a qucfleHr.r cvrrynarJr4r4.

Inana 4 agpecvpa pe3yJrrarrrre or rrr.rcJreHoro cr{Mynvrpane, BKrror{r.{TerHo orleHKara Ha

reoMerpklqnoro opdzrzrJlHo pa3noJroxeurle Ha ceH3opr{Te na lfronvn-MO. O6ocHoBaBa ce

lonyqaBaHeTo Ha KoJIIrqeCTBeHa r{ KaqecrBeHa orleHKrr Ha rrpr4Hoca Ha BToll[qHvTe qacTurlu

npu (fopuupaHe Ha orKJrI4Ka Ha AereKTopr.rre rrprl qrrcJreHr,r crrMynarlru] Ha pa3JrrrrrHrr 3arrlrrrrr
Ha rereKTopHara clrcreMa ua Iftonzn-MO. flor<asaH e rrpr4rrocbr Ha orAeJrrrr{Te KoMrroHeHTr4

or crleKTbpa Ha fKJI ruu cyMapHara Ao3a rr crreKTbpa na lr'wrueitHo r{orn:brqaHe Ha

eHeprr4nra (IIIE).
I.nana 5 uo cuqecrBo crrHTe3r4pa HarpyrraHr{s- orrprr, Karo ca o6oco6enu pa3Aenrrre

,,Erato4apHocrv", ,,Anr:opcxu npunocz" (1 crp.) z ,,Er4erqu TIJIaIIoBe 3a pa3Blrrve Ha

TeMarlrKara".

Ilptt xocr,r Ha Ahceprar-ll,toHHHfl TpyA

flpzHoczre r4Mar HayqHo n HayrrHo- rrplrrro)KeH xapaKTep, SopvrynupaHrr ca or
Akr cepraHTa AocrarbqHo {cHo vr tu r;:pl't'eMaM rrprrHrlarrHo, Ho rr4 upeSoprvryrvrpaM'.

1 . Auanrarw.rHo ca rlpecMerHarv peArrrla xapaKTepkrarvrKu Ha anaparypffia Iftonzn-
MO: cpeAHara AbrDKr{Ha Ha npeMrrnarlafl or rracrrruala frb'r B etg.ulrrra-ulrr:zfl

cvnuqrreB AereKTop; cpeAHara .4:brrNclrHa Ha rrbrt, xofiro rr3MI4HaBa rracrlllla B

AereKTopa Ha renecKorra Ha Jftonzn-MO; rcoe$nqrreHT'br, .uo xoftro or lo3ara,
IIOn)AreHa B TeIreCKOfIa, Ce [peMUHaBa KbM AO3aTa flonyrreHa B etI\WrIWI{HIlfl

AereKTop. I4scne4naH e 3aceHtrBarrlr4.fl e$err ua Mapc B:bB Br{coKoeJr.afrrrrirHa rI
KpbroBa (or<ono 400 xvr Br4coqrrHa) op6urz B6pxy t43MepeHlrre frororlr4 r4

MoxrHocrrr Ha ro3zre o'r |KII. I4sp'ereHr ca ar^aJrvrrw.s.trw 3aBr4c1aMocr]Z' 3a
lco e$zqr,reHTlzre Ha 3 aoeHrIB aHe orHocHo re3r4 Berulvzrlr^w.

2. CrsAaAeH e rlrrcJreH MoAeJr r{ e frpoBeAeHa czMynaur4r Ha Bbs,4eficrezero Ha

|KII nrpxy KoHcrpyKt\vIflTa Ha KoMrrrrerca ExoMars TGO- FREND-. Iftonun -
MO z rocneABalrrrr.f, orKJrvK Ha AereKTopHara crrcreMa nta Jl:ionun - MO. C
rIoMoIrITa Ha rlporpaMrlus. flaKer Geant4 e ocbxrecrBeHo lrmcJreHo cr4rMyJrrrpaHe

Ha I43MepBaHvIflTa na JLolrlrr-MO uo BpeMe Ha rroJrera My Ao Milpc [pe3 arrprln-
cerrreMBprr 2076 r.

3. Crs4a4eua e MeroAonorur 3a cKprrHr4Hf Ha $arrurznz BTopvrrHrr cvfflr'arr,zl
flopoAeHu or BsaI4Mo,{eficrerlero Ha nr,pBkrtrHr4Te |KJI c KoErcrpylKrJuflTa Ha
KOCMr4qeCKI?Ifl anapaT B crreKTpwre Ha frpgAaAeHaTa eHeprr4r B TeJrecKorrrrre Ha
Jlronzn-MO ra crorserHo B cfreKTpvre sa lnurteituo frorJrlrrlane Ha eHepnrrra
(IIIE) Ha fKJI. Paspa6oreH e arropI4TbM 3a qvcreHo cvrMynvrpivHe, rrrpe3 xofrro
eKcfreprrMeHTalrHo lonyqeHr4.f,T cfreKTtp Ha J{l{E or reJrer]Korra ce
peKoncrpyl,rpa v ce u3rrvrcrBa or $anmunz currr.aJrur, rrpe,ur43Br4KaHlr or
cbBrraAeHllfl c BTopI4rIHr4 qacruUz. AnroputTbMbT e rrpr4no)KoH 3a. onpe)AenqHe Ha
cfleKTbpa Ha JIIIE [o eKcnepl{MeHTaJrHvrre p.a:u:rrLT or reJreoKofr.are 3a erarra Ha
rroJrera 4o Mapc.



3xaqnuocr Ha npHHocHTe 3a HayKara lt npaKTrKara

flzcepraqv.orauulflT TpyA aApecvpa loflyrraBaHero vr crarvrcrrrqeoKaril 3Har{rrMocr Ha

Ao3rrMerpvrrrHvr [arrnvr or afraparypara Jhonzn-MO sa oqeHKr{ Ha pa4niurroHHoro
HaTOBapBaHe Ha alapaTypaTa 14 eKl,rflaxta KaTo BaxHa rracT oT IInaHrrpaHeT(J Ha Bc-flKa

KOCMI,IqeCI(A MVrCVIfl..

Oupe4eneHr.rre xapaKTepacrrrKr.r Ha JlrcnuH-MO lasar Bb3MoxHocr 3a rrpaBrrJrHoro
flocTpotBaHe Ha cfreKT:bpa Ha frpeAaAeHrrTe eHepfuv B TeJlecKorra kr e)nvlJlJrrl{vrfl

AereKTop rI rlocneABarrlo ofrpeAenflHe Ha crreKT'bpa Ha nfIE v cpe;1.Hkr-q KaqecrBeH

$arrop <Q>. llorasaHo e, qe 3aceHqBaHero Ha froroKa fKJI or Mapc e ocHoBHa
[puqI,IHa 3a flo-Hrrcrcrzre croftHocrrr Ha nororlzTe 14 MorrlHocrr,rre Ha ,n(o3rzre n op6zra
oKono Mapc B cpaBHeHr4e c re3[r n cBo6oAHoro Me)KAyrrnaHorHo frpoorpaHcrBo.
C:ssAaAeHrzflT rrv.creH MoAen AaBa pe3ynrarvr, Koaro ca Snrasxz Ao eKcrrepuMeHTzurHrrre
vr vr3fl.clJflBa xapaKTepa Ha pefrrcTpr4paHvrTe cvl|Hanv oT AeTeK.TopHirTa cxrcTeMa Ha

arlaparypara Jftonzu-MO. llo:ryqeHr4Te crofiHocru or ABara reJrecK,cla ca n 4o6po
c:sorBercrnue (n paMKr,rre Ha HeolpeAeJreHocrra Ha BeJrrruzHure) c ollpeAeJreHr4Te or
e4vrr:krrrurTe AereKTopz croftHocru Tosa AeMoHcrpr4pa KopeKTHocrra v HaAe)KAHocrra
Ha cb3AaAeHVs iurropr4TT,M 3a peKoHcrpyLrpaHe Ha v3Mepenz.s IIEII cneKTr,p.

Hafi-c:sulecrBeHl4tr, rro Mos rrperleHKa, frp[rHoc Ha Ar4ceprarTa e,.re rofi aKTrrBHo e

crloMorHaJr 3a y6e4zrennoro [peAcraB-f,He Ha AoKuBarerrorBa 3a peanHraTe

Bb3Mo){cHocrvr Ha npz6opa JkonraH-MO :a nonyqaBaHe Ha AocroBepHz, Ao3rzrMerpvrrruul
IaIJI]VI fIpI'I OTIOBOpHZ HaylIEtI{ I,I fIpUIO)KHLI KOCMI4T{eCKIM3CIIeIBAIII1I'I.

Ify6nrxaquu no AncepraquoHHnl TpyA ta nltqeH npnHoc Ha Et,tcepraHTa
flo rervrara Ha I.wcepTaurrsTa Ar.rcepTaHTbT e frpeAcTaBun o6ll(o 6 nay-rHw TpyAa
(crarnu B crrr4caHrr-f, c r4MrraKr $axrop - 2, poxrnagu - 4), ny6nzxynilnr4 r| frepLroAa 2018-
2023 r. Te ca B c:baBTopcrBo, KoneKTrrBkrre ca MHofoqvcJreHrr (:r-24 clanropm), 6es
as6yvuo rloApe)KAane. B 4 or rpy4oBere Ar4cepraHTbr e Ha rr:bpBo M-f,c'ro B crrrrctKa Ha

c:baBToprrre v e BrrAHo, rre aApec[paHrrre 4efiHocrz, pe3ynrarvrre vr nnrocrparvrBrawfl.
Marepvail ca flptKo BKnrorreHz v anaJrv3vrpanu uo4po6Ho B Aucepraqr4oHHkrfl TpyA.

,{rzcepraHTbr He e rrpeAcraBvr.Jr p.alarrtr 3a qr4TrlpaHut. CnpanKara Mr4 n S,COPUS sa
Krastev K. or SRTI-BAS 1a4e rrHp.eKc Ha Xzpur h:3. AnanvnvrpaniJvr cr 5 4oxyrvleHTa B
cbaBTopcrBo Ha K. KprcreB, rJvrrupaww 26 116T14 6es anroqvrrarvr or Bcr4irKLr cbaBToprr,
B ToBa rII4cJro 14 le.ezarlzcvrMvt u,vrrvtpanr4fl Ha crarwtta J. Semko,va e,t al. Icarus 303
(2018), pp. 53-66 (24 ct anropvr), eguwcrBeHa or BKJrroqeHkrre B [vrceprarJkrsna.

Ocranax c BflerlarJreHrrero, rre AncepraHTbr aKTrrBHo e ).qacrBiur e o6pa6orKara Ha

ranaHkr) rlpr4nafaHero Ha MoHre-Kapno Sazttpauala rz3ru4cJrrareJrHa nnarQopnaa
GEANT-4 rprr MoAenvrpale ua op6vratHara reoMerpvrs,3arlrflrara r{ creKTpaJrHr4r
orKJrrrK Ha reJrecKorlrrre Ha npu6opa Jftonzn-MO, ocvrzcJrsHero rz [peAcraBqHero Ha
KoHKperHI4 pe3ynrarr4. OcnosaHr,re cr,rrlo Ia frprreMa, ire AracepraHTbr vrMa B

AOCTaTSqHa CTefIeH JII{IIeH IIpIIHOC B AeKnapVpAHHTe pe3yJrTaTV C frpr4EroCeH xapaKTep

AaBar vsKa3BaHrrflTa Ha rrpo$. aQu ftopaanrca CeuKoBa 14 Aorr. ll-p Pocur:a Koreea,
KoLrro ca cpeA vrnvrr\vraropvrre Ha 6rnrapcrzs. rrpvrmoc KbM KocMrdqecKara Mkrcvrfl,

ErsoMapc 2016 u ca cpeA ocHoBHlrre 6nnrapcKr4 cbaBTopw:r.apeq;zqauy6n.axaqvrvrlera
Mex(AyHap o 4lJkrfl- eKrrrr fro TeMaTr4KaTa.



Aerope$epar
Cuulavt, qe anropeSepar:rr rrafrbJrHo orroBaps Ha vr3vrcKBernvrflla vr orpa3{Ba
AOCTaT:bIIHO .'ICHO 14 TOTTHO C5AbpX(aHr{eTO 11 OCHOBHT4Te pe3ynTaTa Et )JVrCepTArJVrflTA,

BKJIIOqZTeJIHO 3 atB eHr4Te frpr4Hocr{.

3a6enexKn u npenopbKl4

lrzcepraqr{oHHrrfr rpya e 4o6pe vJrrocrpnpaH, rr3JroxeHrrero, o6rqo B3ero, e crerHaro,
Ho HtKot4 TeKcroBe ca 6yrnaneH rrpeBoA Ha uy6.nzrcarlr4r4Te. Mnoro 4o6po BrrerrarJreHrre

ocraBtr TIpaBLTJIHLIflT rrpaBornrc - Aorrycnaru ca MarrKo rrpaBonncHlr, rpe[rKn (nafi-uecro
rr3lrr4rrrHvr r4nr4 crrecreHu 6yrcnz) z nyHxryawrflTa. O6aqe B ypaBHelrze (1.1) ne ca
BtBeAeHrr o3HaqeHr4.f, Ha BeJrrrqraHzTe, qereM: o'cunHo ilottusupcnqu qacmur4u Komo
Jtcenn3o", "cKopocm HA mereMempwrHume daHHLt", "HacltLt4aHe Ha eneKmpoHuKamd'.

flpeuoprvnalr cbxlo rr3rron3BaHara repMr4uonor[r ra oe frpr,rA:r,p](a K:bM

6:snrapcrure HopMarr4BHrr AoKyMeHTLr, :narrpvrMep Ao3a or o5nts.rs anae, a He Ao3a Ha
o6nr.rsaHe, KaKTo kr [a He ce rr3non3Ba rpaHcKpvnqus or antrlluitextt repMr.rHkr:

rlpeAaAeHa eHeprv.s/genozwpaHa eHeprlzr, cKopocr na 6poeuel xayrrt pefir (counttate,
B TeKcra kr B JrereHALI KbM Szrypz), frorbJrnara 4osa/a6aop6uparua Ao3a, AMrroprrrpaH,
aepo6pefirvHr rr r.H.

Apyru Bbnpocn, no Kor4To peqeH3eHTbr cqtara, qe creABa Aa B3eire orHoueHhe:
Hsvrau c:bBMecrHu rry6lluxarrylzt c [vcepra:aTa rr He cbM cBbp3aHo nvqe c Hero B

cMr4c:brra Ha qJr. 4 or 3PACE. He crnr sa6eJrr3iur rporBa Ha rrrrarvrarcrBo B

4vrcepraryrflTa vr. anropeSepara. Hsrvrarvr [prrHrlr,rrrHrz B63pa)KeHr4s orHocHo
AO CTOBepHO CTTa Ha r43nO)KeHLrTe p e3y rrT aTVr 14 3 aKlroqeHr4_fl .

3axnrcqeHhe c rcHo craHoBt4rJ4e

flpe4craneHrn.f,T Azcepraur{oHeH TpyA orroBap.f, Ha r{3rrcKBanvr.sra na 3axona ga

piI3BI4TkIe Ha aKaAeMvr.ru.vrfl. cbcraB vr r:pv41p1llr.aBarr\vrfl. ro flpanzJrHaK, KaKTo vr Ha

BtTperrrHure llpanunHuqu 3a HeroBoro rrpr4nafaHe B EAH vr I4KZT-EAH 3a

npra4o6unaHe Ha OHC,,,{oKTop".

Peanusupaua e arTyilrrHa o6pasonarelrna vr r{3cJneAoBareJrcKa rrporpaMa Karo

Ar{cepTaHTbT e yqacTBaJr aKTrlBHO B fIOAfOTOBKaTa VI rI3IlE.IrIJeHr4eTO rra Ba)KHkr eTarrr4

HA kr3fILITBaHerO Vr frpofpaMHoro o6esne.ranaHe Ha AereKTopa Jlronzn-MO rrptz'

peiulr43llpaHe Ha rlpoeKTa ExoMars TGO. Mo;re Aa ce HarrpaBr4 LI3BoA 3a rr3rpaAeHa
npoQeczoHaJrHa KoMfrereHTHocr 14 uoreHurraJr Ha Ax4cepraHTa 3a caMocrorreJrHa
r43cneAoBareJrcKa pa6ora.

Brs ocHoBa Ha anaIrv3a Ha Marepr4aJrr4Te rro [poueAypara H ctllp)KaHrrero Ha

flpeAcraBeHlll-fl 4lrceprarJvroHeH TpyL, IIpeAJrafaM Ha florrvraeMIrTe rIJreHoBe Ha

HayuHoro )Kypv ra fJracyBar ,,3A" [pr4cbx{AaHe Ha odpasonareJrHara n FrayqHa crerreu
"AOKTOP" B o6racr Ha Br4clrre o6pasonayue 4. llpupo4nz :r.ayKvr, MareMarr4Ka rr
nu$oplraruxa, npo$ecrroHaJlHo HarrpaBterrue 4.I @zgz.recnvr :r.ayrulr (@zsur<a na
oKeaHa, arvroc$epara v oKoJro3eMHoro fr ) Ha Marr{crtp Kpaczvrzp
HzKonaes Kprcren.

/r/
Kr,rpr.n A. Kpexoa/

Co$ua, 30 xoenepn 2023 r.


