
PEr{EH3Zrr

Ha ArrcepTarlrroHHr4r TpyA Ha

Kpacznalrp Huxolaen Kplcren
3aAoqeH AoKTopaHT n Zucrlmyr 3a KocMr.rqecKr4 u3cJreABa:u:r'fl. rr rexHoJroruz

rcru E:urapcKa aKaAeMkrs. Ha HayKr4Te Q4J<LIT EAH)
s o6racr 4. 1 @lrszqecnr4 HayKu: (nayuna cneurraJrHocr 01.04,08 ,,@w3vKa Ha oKeaHa,

arnao cQepara r4 oKoJro3 eMHoro npo crp aHcrno")
Ha reMa "Ll3creanaHe Ha parr4arJuoHHare ycnoBr4fl rro rpacero vtn op6nt:a oKono Mapc no

I.aHHU or arlaparypara "J[oruH-MO" Ha SopAa Ha cnbrHnKa ExsoM.apc Tra.ce Gas Orbiter"

or rrr. xop. ller"tp Benunon, BAH

PeIleHslrxra e H3rorBeHa B cborBercrBne c perxeHr{e na HC na I,IKI,IT EAH
(nporor<or l\b6l08.I1,2023) H sanoBeA II4109.II.2023 Ha flupexropa Ha I4RI4T EAH z e
cborBercrBae c perxeHvre Ha Hayvuoro xiypv (nporoxol }lbl/i5.II.2023r).

Buorpa{ruqu AaHHu 3a AucepraHTa
Kpacurr,rlrp HltKoraes Kprcren rrMa MarucrbpcKa creneH no Susurca or CV
"Ce. Krzl4eul Oxplt4cr<u",
Tofi pa6oru B ceKIIru ,,CmHeeBo-3eMHa $u3vra" (C3@) II4(.VIT EAH or 2OI3r

AOCefa KaTo acr4cTeHT.

Or 2015r e 3a.qoqeH AoKTopaHT B ceKrln.fl C3Q Ha I4KVIT,3aqlrcJreH crc sanoneg J\b
04 or 12.01.2015 r, Kpe4Izrzre sa o6yueHr4ero My Karo AoKTopaHT ca 706 or Mr4HZMaJrHo
ueo6xo4Iauu250. OllzcreH e c npaBo HasanJr4Ta, crruraHo or 01.01,2019r clc 3anoBeA
1 3/1 8. 0 1 .2019r Ha rupeKro pa Ha I4KLIT .

ArcryalHocr rr HoBocr Ha reMara
Kocnara'IecKlixr nopa6 ExoMars Trace Gas Orbiter (ExoMars TGO) 'r'bpcn MeraH rr

Apyrl4 cJIeAtt or ra3oBe B Mapcr{aHcKara arvrocQepa, Korrro 6pxa MorJrr{ Aa 6taat
.4oKa3arencrBo 3a Bb3MolI(Ha 6zororuqnakrlru feoJroxKa aKTr{BHocr. ExoMars TGO e Hafi-
ana6uur'IosHl4tr cbBpeMeHeH Me)I(AyHapoAeH KocMaqecKr4 npoeKT, n xofiro yuacrBa Lr HaLxura
cTpaHa c:bc cb3AaAeHara s WRVIT BAH anaparypa Liulin-MO (Jfto.rrrzu.MO) sa r4sMepBaFre
Ha KocMaqecxara palnar\vrfl. ExoMars TGO e HscrpeirrH npes MapT 2016r lr pa6oru n
MoMeHTa n op6ura oKoJIo Mapc. JftonzH-MO AaBa HenpeKbcHaro ,4aHHr.r sa pa1r4aL\LroHHara
o6craHosKa no rpacero Ao Mapc u n op6vna oKono nJraHerara or alpuJr 2016, rr Ao cera.

I4scre4naHuara Ha Liulin- Mo or 
''afi 

2016 | r{ Ao MoMeHTa ca
rrrcepTarlru. YHaxalHocrra Ha rBrroJBBaHr4Te AAHHTT r{ nepcneKT%Bvffe
rroJrerr4 1o Mapc npaBr4 Te3r4 r43CJreABaHLrfl MHO|O AKTyAITH4. HOBOCTTa Ha
onpeAeJrr or $axra, qe J}olan-MO e eAr{HcrBeHara anapurypa B cBera,
MOMeHTa paAriaurroHHrrre xapaKTepr{crHKr4 n op6zra oKoJro Mapc u
HarrpaBprnr4 r43MepBaHr4q no rpacero Ao Mapc.

Ife;r n 3aAaqu Ha Ar.rceprarlrrflTa
InaeHa IIeJI Ha AlrcepralrnflTa e Aa ce r43cne.qB ar pa1uar\uoHHure y(:,IraBufl. rro rpacero

z n op6rzra oKoJIo Mapc ro AaHHH or anaparypara Jftoluu-MO Ha 6op,ua Ha cnr,THuKa
ExsoMapc Trace Gas orbiter 14 Aa ce AaAe MaKcHMaJrHo roqHa orIeHKa 3a KoMnoHeHTHTe Ha

1

rrpeAMeT Ha T&3v1

3A IIHITOTI-/pAHH

.4Hoeprar]uflTa ce

KO'TO a3MepBa B

e.4Ha oT ABere,



,4O3IrTe U IOTOIII4Te KOCMr{qecKa pa4na\u\ BKJrroqrrreJrHo BTOpr4rrHaTa pa4uarJLlfl B

Me)KAynnaHerHoro npocrpaHcrBo 3a nepr4ora Ha r,I3MepBaHVq no rpacero Ao Mapc.
lllpnara ocHoBHa 3aftarra Ha Ar4cepra\vflTa e aHanu3 u r{HTepnp eJra\vfl Ha .qaHHrrre

roryrleHv no Tpacero Lr n op6lrru oKoJro Mapc sa r43MepBaHr4Te or Jftoluu-MO
Ao3I4MerpI4qHI4 BeJII4r{rrHu, Tasu salarla BKrroarBa peuaBaHero Het rrq\3al.arru, Kor4To a3

o6o6ulanau no cJre.qHr{ fl. :naquH',

. Aa ce lr3cneABa 3aBueuMocrra Ha norourzre, MorrlHocrvre Ha Ao3r4Te rr Ao3oBtzt
eKBI4BaJI0HT OT pa3BI4TI4eTO Ha IIIIKbJIa Ha CIt'HrIeBATa AId.T]aBHOCT I4 Ce HanpaBsT
cpaBHeHv.fl C pe3yJrTaTr{Te oT u3MepBAHvqTa B ApyfvtMlI/Iavv;

. [a ce II3cJIe,{Ba 3aceHrIBalJus eSenr na Mapc Bbpxy ]a3Meperrr4Te noTorlrr 14

MOIUHOCTT4 Ha AOsrrTe;
. Ia ce MoAeJII4par ABere vs6vtus Ha cJnHr{eBz KocMuqHu Jrr,qv GKn) or oKToMBpH

202r r. GLE 73 v $enpyapz 2022 H p%ynrarr4're L\a ce cpaBHrr c
eKcfrep rrMeHTaJIHr4Te IAHHU;

. Aa ce LrcBeAe aHarkfirrqno cpeAHara AbJIlr(IrHa Harfi)Tfl., xofi'ro vaivla:naBa qacrurla B

e4vrHuqHr4fl AereKTOp Ir B Ao3HMerpvl{Hufl, TeJrecKon c qen npaBHJrHo o[peAenrHe r{a
cneKTbpa ua lunefino rpeAaBaHe (nornlqaHe) na eHepfr4flTa (ILET cnexrtpa) or
Te3r{ AeTeKTopHrr cr4creMrr 14 KarrecrBeHvrfl Q axrop Ha pa4rrarJu.flT a.

Bropara ocHoBHa 3araqa e vl:,clre1BaHe Ha Blru;rHnero Ha BTopuqHWTe rracrvuu nfru
Soprralrpaue Ha orKJII4Ka Ha AereKTopHara cucreMa ua npvlopa JInnan-MO. T-fl sxrroqBa
pelxaBaHeTo Ha rroA3aAar{r4, KOTTTO a3 fpynHpaM no cJre.4Htrfl Halc.krH.

o [a ce cb3AaAe ql4creH MoAeJr, rofiro Bb3npor43B e>KAa pnArra]qrrouHoro rroJre B

Me)KAynJiaHerHoro rlpocrpaHcrBo no BpeMe Ha noJrera Ao Ndapc Ha MncrrflTa
"ExsoMapc" Tface Gas Orbiter, araKa cbrqo Lr cborBerHrrr o'rKJrrrK Ha AereKTopHa-r:a
cl4creMa na npra6opa. MoAelm Aa ce [pr4Jro]Krz 3a HqKoJrKo pa3nuqHr 3arr\wtt?r,
uMurr4pax\H KoHcrpynr\Lrflra ua JftoluH-MO z rasv Ha TGO. ,\a ce HanpaB,vr
cpaBHeHr4e Me)KAy [OlyrreHvTe pe3yJrTaTl/l 3a pa3nLrrHHTe CnyI:Iav;

t Ia ce nonyqu oueHKa 3a npvrHoca, rofiro uMar BTopr.rqHr4Te qacrvrJu npkl
Sopnrupanero Ha LET cnenrrpa:r- cborBeTHo KaqecrBeHux (faxrop :aapa1naL\Lnffa;

. 3a BctKa KoMnoHeHTa or cneKTlpa Ha fKJI aa ce nonyqr4 cborBelHr{.fl orKrriK Fra

AereKTopHara crrcreMara. [a ce olpenenr4 rrprrHocbr KbM cyMapFrara Ao3a Ha Bcrna
KoMrroHeHTa or crreKTbpa na |KJI.

t [a ce I43cJIeABa npl4Hoca npz $oprvrzpane Ha AonbJrHr4Teruz (rpanlrrvtl..vr) cvrnaJrn or
BTopr.iqHn qacrr.rqu s LET cneKT:bpa,

o Ha 6asata Ha abgkal'eFlara MeroAoJrofLttr 3a cr(pr4Hr1Hf ua $a.ntuBn BToprrqHLr
cr4tHa[Iu e LET creKTprrre Ha Ao3r{MerpuqHure TeJrecKorru rra Jftolzu-MO u
cborBerHo s LET cneKTpI4Te na |KJI, Aa ce paspa6orra alropvrrbNr u Aa ce npunoxrr4
3a n3qucrBaHe Ha Sanuznrare BTopuqHv cr4rHalfit B eKcneprzMeH'raJrHo nonyqeHzle
LET cnexrpl4 or reJIecKorI4Te na Jftornu-MO (peroucrpyupaHe Ha LET cnercpzre).
I4s'rucreHure oT peKoHcrpyvrpantrre LET crreKTprz KaqecrBeHur Saxropu Ha
pa4r4a\vflTa Aa ce cpaBHtr c noJryqeHrrre or ep:aHvrv'HuTe AereKTotrm na ntomtn-MO,
KaKTO I4 C Te3H OT Apyfl4 eKorrepr.{MeHTu B Me)KAyrrnaHerHoro rrpocrpaHcrBo.

Crpyrcrypa Ha ArrceprartuoHHr.rq rpyl
[uceptauvroHHl4-s rpyA cbAtpxa 140 crpaHr4rlrl, or Kor4To I32 $uryp,w.'30 ra6luqu a

nvreparypa, BKnIorIBa[Ia 1 15 sarranun. Tpylbr BKJrroqBa yBoA u 5 rilasu. B nrpna rJraBa e
HanpaBeH nl4Teparypeu o6sop Ha u3ToqHLIqI,ITe Ha fioHusvparq a paAuar\vj{ oKoJro 3enrxra, r
Me)I(AynJIaHerHoTo npocrpaHcrBo, B op6vra rr Ha rroBrbpxHocrra ua iVlapc. llorasauo e
3HarreHuero Ha fiouugvpax\ura pa4r4a\ufl n uefinoro u3yqaBaHe sa 6tAerrllrre [zJrorLrpqHa
,)



noJIeTr{ Ao Mapc, ,{a.Ueno e o\Lreatr4e Ha Mucvtqra Erso-Mapc, HanpaBeHa e JruTeparypHa
cnpaBKa 3a npoBex(IaHHTe v3CreI.BAIg'vrs. v [onyqeHr4 npeAr4rxrrr4 pe3yJrrarrr 3a
fioHzslzparqara pal.varrl4t rro rpacero 14 Ha noBbpxHocrra na Mapo. Ilora-:ana e porflTa kr

3HaaleHueTo na nprl6opa Jftonrzu-MO na ExoMars TGO B paMKr4re Hit rzt3cJreABaHero Ha
Mapc. Bln rropa rJraBa ca oilvrcaHu Hayr,rHVTe ga1arrv, KoHcrp,FKrIuflTiL 14 MeroAr4Te Ha
I43MepBaHe u I,I3trucreHr4e Ha ocHoBHr4Te Ao3uMerpr4rrHr.r BertrrfLrHu or Jftolun- MO.
CffiAaneHa e MeroALrKa Lr e v3qzrcleu xa.nu6poBbrrHr4r r<oeSuquenl no rcoiiro rpx6na Aa ce
yMHo)trr Ao3ara, [oryr{eHa or reJrecKona Ha Jholltu- MO, sa [a ae rronyqr4 rr:bJrHara Ao3ar B

e4vHnrrHLtfl AereKTop. B lJrasa 3 na gzcepra\vflTa ca npeAcraBerrrr A€tHHr4, rroJryr.reHrr or
Liulin-MO Ha 6opAa Ha crlbrHrlra TGO no BpeMe Ha nonera u u;a op6u,ra oKono Mapc
I4zcneasan e 3aoeHqBaulzx eQenr ua Mapc Br,pxy lr3MepeHrrre [oror-Ir4 14 MorrlHocru Ha
Ao3HTe. Analurrlquo ca a3BeAeHr4 cpeIHI4Te AbJIxc4Hu:aa. nlr.a, rofiTo w3vrrtlaBaqaarnr\a.B
e4r4HkrrrHvrfl AereKTop rr B AereKTop or reJrecKola Ha Jftolnn-MO. llpeacraBeH e aJrropr4TbM,
no rofiro ce peKoHcrpykrya eKcneprrMeHTaJrHo nonyqeHr4r LET clexrlp ol renecKorra r4 ce
r4grrrrcrBa or $arrruzBu crrrHaJIV, npe1kr3Bvrnalu or cbBnaAeHut c BTopzr{Hrr uaclutlu. B
r.nana 4 canpeacraBeHl4 p*ynrarrrre or crrMyJrar\vrvrre, Korrro ca HanpaBeHLr3apa3rwililr
3ax\tlTvt Ha AereKTopHara cr4creMa Ha Jftoluu-MO c r{3rroJrBaHe Ha coSnyepa GEANT4.
[alena e oIreHKa Ha rlpl4Hoca Ha BTopr4qHare Lraervrrfvr npu $oprianpaHe Ha orKJrr{Ka ]la
AereKToplrre. Knacu$vuupaHu ca noJryqeHrrre or ckrMylrar\uflTa BTopr4r{rvt vr1utvs cnopeA
MexaHH3Ma Ha rtxHoTo $opnanpane. llorasaH e npr4Hocbr Ha orAeJrHr4're KoMnoHeHTr4 or
cneKTbpa Ha raJraKTrrtrHzTe KocMr4rrHa Jrbqu KbM cyMapHara Ao3auLET cnexrbp. B l;lara
5 ca o6o6rqeHu noryqeHrrre pesynrarz B AuceprauvrflTa, ilocol,enkr ca aB:rcpcKrrre npvHocra,
npeAcTaBeHrr ca HacoKr{ 3a 6tAerUo pasBr4Tue Ha TeMaruKara. Aales e crrr4cbK rra
ny6lzrcaqzure Ha AoKTopaHTa I43rroJBBaHr4 B racepTarJutrca, a raKa c'brrlo vr crruc.I>K rra
rJr4T up aHaT a nLrr ep ury p a. klzrcas aHrr c a 6l aro 4 ap uo crz.

OqeHxnau, qe Ilerra Ir nocraBeHLrre 3a1arrLr B Ar4cepTarluflTa ca rr3trtJrHeHr4.

Anrope$epar
AnropeSepar:sr e r,r3rorBeH cbfJracHo

cbAbpx{aHr4eTo r4 CTpyKTypaTa Ha Ar4CepTA\rrATA,
pe3yJrTarr4, KaKTO A aBTOpCKrrre npr4Hocrz..

u3ucKBaHnflTa, KOpeKTHO OTpa3rBa
a noKa3Ba ]Ha]a-P,a)lfilkIre nOCTt4tHaTU

Anropcrcu rprrHocr{
Anroprr e $oprvrylupan o6qo 7 npnno ca. C'ruraM, rre re oTparlqBar KopeKTHo

TJIaBHI4T9 pe3ynrarz, rlocrtrrHaru no pa6orura Blpxy Ar4cepTarlr4nta.. flputttocr4Te MofaT Aa
ce rfoprvryru4par Karo HayqHH n HayqHo-npr4noxHrr, cB'bpsaHl c 'FcrarroB-flBaHe Ha HoB,r4

Saxru, cb3AaBaHe Ha MeroArz r4 TrxHoro npr,rJro)KeHrre.

l AualuurqHo ca npecMerHarl4 peAr{rla xapaKTepzcrLrK:a :aat ana.pa'rypara Jlrorurr-
MO: cpe4Hura AT>IrlKVHa:ua nlrr, xofiro r43MI4HaBarracrvr\a B eAIIHI4rrHZq AereKTop
c ueJI npaBrrJrHo onpeAentHe ua LET crreKTbpa u <Q> or creKTr,pa Ha Aeno3vpaHpr
eHeprlrl4 B eAaHvqeH AereKTop, cpeAHara Alrrn<uHa Ha rybrs., xofiro vr3MkrHaEta
q'acTvrrJa B AereKTopa Ha TeJrecKola Ha Jftoleru-MO c qen npaBr4nHo onpeAeJrrne Ha
LET cneKTbpa v <Q> or cneKTbpa Ha Aerro3rrpaHr4 eHeplrrr4 B TeJrecKo[a;
xoe$uqzenrbr, no xofi'ro or Ao3ara Aeno3rrpaHa B TeJrecKorra ge rpeMr4HaBa KbrM

AO3aTa noryqeHa B e.{UHr,rrrHar AeTeKTop.

Toea e scnrceH HayuHo-npuJtouceH npuHoc, sauiomo nollor.qBe cpalHeHue u
eepucfitttptpaue Ha dauuume, nonyuenu om eduuuuHume demercntopn u



merecKonunl.e, a maKa c'blr4o cpasHeHue c ddHHunle o/,n dpyzu u3.I4ep6aHun s
KOCA40CA.

2. ZscreAeaH e 3aceHrlBaulzx efrerr Ha Mapc BbB BrrcoKo ervrrrrr4qil 14 KpbroBa op6u'ru
Bbpxy I43MepeHI4Te noTorln 14 MorrlHocrvr Ha Ao3r4Te or fKJ[. I4sne4enu ca
arralflrrurtHur 3aBlrcuMocrr4 3a rcoetpzquenrr,rre Ha 3aceHrrBaHe Ha re3r4 Belrv.tulvr,

Toea e 3HaHuM HayqHo-npuJtouceH npufloc, trortmo o1ncune,s u o?ieHn6a npuHuHakna
sa no-HucKume u3uepeuu cmotiuocmu Hq nonxoqume u Mot4noctnume ua dosume' e
opfutna oKo,tto Mapc, 6 cpqnHeHue c m%u e ceo1odttomat Mecrcdynnanemuo
npocmpaHCmBo

3. flocrpoeuu ca cneKTbpa sa rrunefrHo norurburaHe Ha eHeprr4.rrra, orpeAeJren e <(l>
$arropa rr Ao3oBr{t eKBHBaJTeHT no AaHHrrre or rrrtHrrfl, cneKTbjp Ha Aeno3rlpaHvtre
eHepfapl B 9AI4HIIqHHTe AereKTopr{ 3a eranr4Te Ha nbryBaHe'ro AO Mapc u s op6uta
oKono Mapc. lloxa:auo e 4o6po cbBnaAeHrre (n parrarare Ha HeonpeAeJreHocrrrre rra
BeJrI4tIIrHI4Te) c lrstlepeHl,ITe or anaparypara RAD na NA.SA IMSL'no BpeMe Lra

ueftuoro nbryBaHe 4o Mapc.

Toeq e Ho6 HayueH p%yrmom, rcoilmo daea yuurcanuu ceedeHun :ta paduaquoHHnnta
o6cmaaoerca npu norem do Mapc.

4. Mo4ernpalaa ca.qBere cs6urus.ua SEP or oKToMBp n2o2l r. v (benpy apu2022 r, v
e noKasaHo, rre ocHoBeH nprrHoc npu $opuvpaHe Ha AB€)Te SEP ct6lrrufl, LrMiL-l

nporoHa c eHeprzu Me)r(Ay 200 u 300 MeV.

Karcmo no-zope, tno6q e Ho6 HayLteH p%ynmam, rcoilmo daea ceec)euun 3a cneKm,bpa
ua ua6ntodaaaHunle crbHqeau enepzutiuu uacmuqu s Hapacmsaulama cltasa na 25
cl'bHqeg quK'bn.

5. Hanpanena e qrrcJleHa cuMyrra\ur. Ha rz3MepBaHuflTa Ha Jkolr.tH-MO no BpeMe Ha
noJlera My Ao Mapc np% anpl4Jl-cenreMBpr{ 2016.I,Isnorsna.H e c;ofiTyepa Geant4.

Toea e A4Hozo aaJrceH HayqHo-npunouceH p%ynmam, lr,tz,ti Kuno cbsdadeaufln
trttcreH .ntoden no36oJtttBa da ce cpasHtnx u eepucput4upantt eKcnepuh4eHm.arHLtlne
p%yrmdmu, u usfltutrqa xapaKmepa Ha pezucmpulrqHume cu?HaJru om
demercmopHqma cucmeMa Ha andpqmypama "Atonun-MO. Toecr e eduu om uaii-
3HavuA4ume p#yn m amu e d u cepmaryunma.

Ilocneduume 2 npuuoca o6o6u4aeaw no cnednun HauttH :

6. CrcAaleua e MeroAHKa 3a cKprrHr4Hr Ha $anurunz BTopvqHu cLllnalil4 or
nsazuo4eficrBl4ero Ha nbpBuqnure fKJI c KoHcrpyKrJr4flTa Ha KooMr.rqecKrrr anapar
n LET cneKTplrre na |KJI, onpeAeneHrr or reJrecKo.rrrrre ua J[onzH-MO.
Pa^:pa6oreH e aJlfopt4ruu, 6asupaH:aara3z Meronr{Ka, no xofiro ce peKoHcrpyupa
eKcrIeprrMeHTaJIHo noryqeHur LET cnexmp or renecKon-ra 14 ce vzqucrBa or
S anu un u cvrrHalrvt, np e.4rr3 B IrKaHI4 or cbB naAeHH-r c BToprlq lrtr4 rra crurJu.

Karcmo no-zope, tnoBq e edua om nail-suaqLtA4wne p%yrmomu e ducepmcrqutilnq,
tttt il Kam.o ctsdadeuama ruemodurca u arzopumr)M. n.os(7oln6e npqnu,ilHa
peKoHcmpyt14ufl Ha eKctxepuMeHmqnHo noryqeHun LET cner<mbp om merecKona Lt

npouseoduume om Heeo BeruHuuu. Te ca npuno,rceH 3q onpedemnne ua <e> n9



eKcnepln4eHntarHltme dauuu sa LET cneKm.bpa ont nlenecKonunrc u e noKa3orto, ue
non))LteHunte <-Q> onl ntelecKonunrc ca c dodpo cbomlenrctnzirrc c onpedenenutne
om eduuu.uttlttne demexmopu cmotiuoct',ttt, ct c'bLqo maKcr ca e doSpo cbomnetncm7ue
c dauuunte onl anapctnq)pqma HCr HACA RADAIS[, Toea c)entortcmptr,oct
KopeKtflHocnfina Ha ctzdadeuun o.nzoputl1bt1r Lt cnyltti!,t 3a dontnuumgnua
aeptt(luxctt4un Ha zKCh€pltl4zHn?onHume dauu'u, Koenzo e MHOzo BaucHo, Kat?xo ce
uua npedeuc), ue cbrlrccnrc))1clu4ume LBA4ep6omentnt dauutt ()a ruh,()zo Jr4anKo.

lly6;ruxaquu uo Aucepraqnqra

[ricepraqnflTa ce ocHoBaBa na 2 ny6tr4Kaq]rrr Ha aBTopa B cnrreaHrrr c rrMrraKT
Saxrop ("ICARUS", IF 3.2, Ql lr "[oxra4r4 EAII", rF 0329, e3), xaro BbB BTopara
ny6nuxaqrat AoKTopaHT:br e BoAeq aBTop, v na 4.qoKnaAa B rbJreH Ter(cr n c6opHnqi or
Me)rqyHapo4un xousepeHqnr{, Karo B 3 or goxlaArrre ror"r e BoAeuI aBTotrl.

flo ny6rurnar\uflTa e ICARUS uva za6etrsaHu 28 |.rrrara, noBer{ero or Kor4To B
ny6ruraqwr, pe$epupaHvBWeb of Science nlvtu SCOPUS.

3naq r.rrvr o cr Ha p$yJrraruTe or Arr cepraur.rqra

Pesylrarlrre B Aldcepralru-flTa Ha Kpacznrap KprcreB pa:iur4prBar 3HaHVflTa 3a
paAl'iaur{oHHlrre ycnoBut npa noJrer 4o Mapc. Cnopeg ues Hafi-aa}r{Fnrr ca pe3yrrarzre,
cBL,p3aHI4 c tIHcJIeHoro MoAeJrr{paHe Ha anaparypara Jftoruin-MO, a znaeuHo orleHr(ara r{a
nprlHoca Ha BTopuqHure r{acrr.rqLr ilpLr SopnazpaHe Ha orKJrr4r(a Ha AereKTopr{Te 14

cr,3laAeHara Mero.qzKa 3a rsxHoro LIAeHTII$lrqlrpaue rr usuzrcrBaHe or LET cnexrrpa Ha
TeJIeCKO[I4Te, OnpeAeJr{Hero Ha npr4Hoca Ha BCtKa OT KoMnoHerrrr.rre or crreKTbpa r{a
faJlaKTllqHrrre KocMrIrIHI4 Jlbttr{ KbM cyMapHara Ao3a a LET crreKfirp, orleHKara rra
npeo6nagaBaqrrre eHeprr{u Ha nporoHrrre Ha .4Bere pa3rne.qaHu c.s6urvs Ha cJrbHrreErv
eueprulinlt rlacrHul4. HanpaneHoro MoAenrrpaHe rro3Bo IrflBa \r Aa ce eepaslrqlipar AaHHr{fe
OT A3MEPBAHI4flTA, KOETO C MHOIO CT,UIECTBEHO, KATO CC IIMA NPCABI{A I{C EICCNEPUMCHTAJIHI4]'C
AaHHI4 3a paAr4arJLroHHHTe BeJrr{rrr4Hr4 ro rbr.fl u s op6vra Ha Mapc ca MHoro MaJrKo. MHolo
BaxHIr no Moe MHeHrle ca H pe3ynraruTe, cB:bp3aHrr c r43yqaBaHe Ha 3acet:rrrBarluq eQexr or
Mapc Bbpxy r{3MepBaHr{Te BerwlvHv. OnracaHare nepcneKTr{Br.r 3a npr{Jro)KeH4e Ha
pa":pa6orenl4Te Merorr{ Id anropl4TMrr 3a aHarrv3 Ha AaHHr4Te or r.r3MepBaHr4 ua Jlrolan-MO n
op6zta oKono Mapc oqepTaBar HacoKlrre 3a npoAb.rrx{eHr{e Ha ra^:u 4e:finocr.

3arcJroqeHr.re

Tosu Ar.rcepraunoHeH TpyA cbA:bplr{a 3Harrr4Mr4 HayrrHz pe3ynrarrr, Korrro
lpe.{craBnqBaT cbqecrBeH npHHOC K6M paAr.{aLIrroHHr.{Te rr3cJreABaHrrr B KOCMOC{}.
npoBell(AaHu or crlelJllalrr4crvre uaI4J{VIT BAH e npoAbn)r(eHue Ha noBeLre or 35 foAr4Hg,
llplrHoclne ca 3HarllrMrr H AocTarbr{Hu.

,{licepraqlioHHlltr rpyr FIa Kpacrarralip Hlrxoraes Kprcren Ha. TeMa "Zscle4naHe Ha
paAl4aulioHHlrre ycJIoBIat no rpacero a n op6ara oKoJro Mapc no AaHHri or arraparypara
"JftoJtaH-MO" ua 6opaa Ha crlbrHr4xa ErcsoMapc Trace Gas Orbiter", HarbrHo orroBapr Ha
I43rrcKBaHrrflTa Ha 3PACPE, npaBznHrrKa KbM Hefo 14 npaBr4nHrrrlrrre Lra EAH lr IIKI4T EAI{
3a rIpI{cb}I(AaHe Ha OHC "4orrop", nopaAa Koero My AaBaM HafrbJrHo rroJro)K?rreJrHa orIeHKa,



ClmacHo I-lpanzrHlrlll4Te 3a npunolr(eHrre na 3PACP6, cyrrara oT rroKasarerure 5 4o
10 or rpyna noKa3areJll4 f e 40 ToqKr{ npr4 r43r{cKyeM MrrHr4Myr\tsa OHC "Aoxrop" no ire3z
loKasarenr4 30 ro.rxfi.

llpe4nlrq I43JIo)KeHoro no-fope, npeAJraraM Ha yBor(aeMr4Te qJreHoBe Ha Harrrnoro
xypu Aa npuct'AflT Ha Kpacauzp Hzxolaen Kprcren o6pasonareJrHara a HayqHa crgneH
"AoKrop" s o6racr 4,I Qusn'recKlr HayKLr; (HayqHa cnerlr4aJrHocr 01.04.08 ,,@uslmi na
oKeaHa, arvroctpepara 14 oKoJros eMHoro npocrpancrno,,).
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