
PEqEH3nfl

Ha ArcepraqiloHeH TpyA 3a nprcbxAaHe
Ha o6pa3oBaretHara r HayLlHa creneH,,,f,oKTop"

s flpoQecroHanHo HanpaBnenwe: 4.4. Hayxu sa 3eMRra,
HayqHa cneLluanHocr ,,[rcraHlp4oHHr4 r43cneABaHnF Ha 3eMqra rA nnalerltTe"

HA
peAoBeH AoKTopaHT Mar. l4cxpeH heaHoe

Ha reMa: ,,KapmoepaQupane Ha mot<Ku Memanu u MuHepanu no cnbmHuKo7u
cneKmpoMempuLtHu dannu e ydapeu nyHeH Kpamep e 6aceilua Anono"

c HayqeH pbKoBoAt/ren: npo$. A-p fibL{esap Ornvee

or qneH ua HayvHoro xypt4
npo+. g-p l-eoprh Xenee,

14ucmumyma 3a KocMuqecKu uscnedaanufl u mexHonoeuu - EAH

Peqenernra e hsrorBeHa B h3nbnHeHile Ha 3anoae4 Ne. 99/26.09.2025 r. Ha

lrpercropa na IAKIAT-EAH h c perueHhe no npoqeAypara Ha HayvHrn cbBer na IAH'.IAT-

EAH (t1pomoKon Ne 31/23.09.2025).

Or npe4ocraBeHhre Marephanr or lzlcrpeH 14eaHoB, KaKTo 14 or npeAcraBeHrro 3a
peqeH3rpaHe LA r3rorBnHe Ha craHoBnula, fincepraq/oHeH rpyA n AeropeQeperr e
Bt4AHo, qe ca yAoBnerBopeHr Qopvannrzre il3ktcKBaHLAA tA ca Hanvqe Heo6xo4vlNtvre
ycfoBt4n 3a Aonycl4Mocr t4 craprttpaHe Ha npoqe4ypara no ny6nrqHa 3at4hra Ha

ArcepraLltAoLrNVn rpyA

1. Kparxo
Pe4oaen

n peAcTaBfl He Ha fqoKTOpaHTa
AoKTopaHT MaT. l4crpen lzleaHoe, Ha3HaL{eH gbc Sanoae4
na flrperropa Ha I4KhT-EAH c HayqeH pbKoBoAilren: npoQ. A-pNe 49/30.05.2022

Iuveeap Qrn.tea
[4cr<peH lz'leaHoe e npwgo6rrtn creneH Marrcrup BbB BenlrxorupHoBoKr4F

yHrBepc?lrer ,,C8. ce" Knprn r N/lero4rh" no cnel{ranHocr ,,[lonhronorhn. lnnnovaqrr
v HaqtAolanHa chrypHocr". npes nepilo4a 2009 -2011 r. Bropa MarrcrbpcKa'crenoH e
3auJt/rlAn e Sypracrrrr ceo6o4eH yHhBepchrer B neproAa 2014 '2020 r'. c
npoQecroHanHa reanr$rraqtAn FOpracr. Bna4ee anrnuhcrn vl pycKt/ e3v\t4. lAva 12 6p.
ny6nura4ut4 sa nepnoga 2022-2025 r. V.racrea B eAtAH npoeKr e t4 KI4T-6AH.

O6qrn c6op KpeAhl4 cu6paHr or AoKTopaHra B r3nbnHeHhe Ha
o6paeoearenHara v1 HayvHa nporpaMa 3a no4roroBKara Ha AoKTopaHThre e BAH,
HaAXBbpnA n3nc<yeMnu MVNrMyM oT 200 rpe4rra.

2.06ula xapaKrepucruna h oqeHKa Ha ArcepraqhoHHhfl rpyA

flrcepraqvollt/flT TpyA e 187 c;-pantl|ll t/1ce cbcroh or ner r.acrv. B Haqanolo e
nphnoxeH Cnrcux Ha h3non3BaHhre cbKpaqeHhfl t chMBonn (4 upann4u) Ha
Oulrapcrn vt anrnuhcKr e3rK.

l-lupaara qacr e Yeog (36 crpanrqr), e roiro ca onncaHh aKryanHocrra ra revitia,
HayL{Ho 3HaqeHre n pa3BVTtAe Ha fiyrara, pa3Bhrne Ha ArcraHqhoHHhre n3clleABaHnt kl
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KaprofpaQilpaHero Ha nyHHara noBbpxHocr, onucaHne Ha o6eKTa Ha h3cfleABaHei -
Kparepa ,,,Qpafi4rH" v Tenr1Te u 3aAa{nre, Kor4To ch nocraB A N/,cepraHTa.

Cne4aa BTopa Llacr,,Marepuanv h Mero4h" (36 crpaHnqtl), ca onrcaHh reope.rhKo-
MeToAonorrLlHLlre ocHoBt4 Ha r3cfleABaHeTo h TexHhLlecKa o6ocHoBKa Ha Ha6opa oT
AaHHr, il3nofl3BaH 3a ,43Br14LlaHe, KapTorpaQnpaHe n nHTepnperaqnA Ha MnHepanHrl
t4H4uKaropn or nyHHara noBbpxHocr. ilo4po6no ca onlAcaHn H3nofl3BaHilTe
A4craHtlnoHHl4 xrnepcneKrpanHV AaHHLA oT cneKTpoMerbpa lVloon tMineralogy [/apper or
t4H[t1hcKara MVcttF Chandrayaan-1, rs6pan cneA chcreMarrL{eH nperfleA Ha
cbulecrByBau-lrre op1utannu ryHHtA cneKTpoMerpvgHtt Mt/cttt/1. Onrcann ,,ca
AonbnHhrerHo il3non3BaHnre AaHHn or na6oparopHr4 cneKTpalHu 6n6nnoteKh, Kar(To 14

cnoMararenHil AaHHn - \n{poB MoAefi Ha peneSa, mo6anHa rvopQofioxKa voeailxa u
cTaHAaprHa ryHHa KoopArHarHa chcreMa. Onucanu ca cbt4o - t/ h3non3BaH,Te
nporpaMHr cpeAr sa o6pa6orKa h aHaflh3 Ha AaHHhre. Cne4ea no4po6r-ro on7,caH4te Ha
crbnKhre Ha ns6paaata MeroArKa 3a nbpBt4LtHa o6pa6orra Ha A?HHhrr-i -reopeQephpaHe h npocrpaHcrBeHa o6pa6orxa Ha xhnepcneKrpanHil AaHHvl 3a Kpa'repa
,,!pahpan", KoprrrpaHe u peceMnnhpaHe Ha AaHHrre or cneKTpanHara 6u6nwotexa,u
t/lsqUCnFBaHe Ha CneKTpanH V nHAeKAn

Tperara qacT e ,,Pe3yrraTh" (42 crpaHrrqra), KbAero ca onIAcaHIA pe3ynrarh
cBbp3aHil c onpeAenFHero Ha pefleQa, peneSnnre tl vopQonoxrra Soprvil Ha Kpa-repa
,,,fpati4bH"' flpe4craeetn ca raprorpaQcKoro pa3npe4efleHile Ha Hanvqnero;1t-i?
M41epanu h KoHqeHTpa+VATa Ha rexKn Meranh B h3cneABaHara repttTopllfl. HanpaBela
e reotoro-M/HepafioxKa hHTepnperaq:Afl Ha Kparepa,,lpail4bH,,. , "

9ereupraTa qacr e ,,kl3Bogr, 3axnrcqeHhn n llpunocu,, (5 crpaunqvq cneAeai
chHTe3npaHu vl3BoAtA or nbpBt4Te ABe qacrr. Tpy4ur 3aBbputBa cbc ,,3aKflpqeHhe,,, B
KoeTo ca o6o6r4eHra paOorara t/l ocHoBHrre pe3ynrarh nonyqeHh or r43BbpuJeporo
h3cneABaHe. Cne4ear v3BeAeHu eeTnpn HayqHo-npvnox<Hr nphHoca Ha AoKTopaHTa,
flpe4craeeHr ca 5 6p. crarrlh KbM AhcepraqnoHHtAFTpyA.

B rercra /Ma npeAcraBeHh ryu $nrypn n ABe ta6nwty. OcHoeHhR Ha6op or erar-ypranta6nu4u ca npeAcraBeHh B qacr neTa -,,flphnoxeHtifl,,. i),

B nerara vacr ,,flpt4roxeHht' (34 upaanryt) cneABa o6u1 cnrcbK c nphnoxeHhfl
orHeceHr KbM BcFKa or npeAXoAHHTe qacrll. Te ca BbB BtzA Ha cnrcbtln, ta6n44n,
Qurypu v1 o6scHnrenen reKcr. flt'tcepta4nna 3aBbprlBa cbc uJecra rracr
,,5naro4apHocrt4" (3 crpaHraqlr) Ha 6unrapcrr v anrnvtilcxn' bSraii v cnhcbK Ha
r3norl3BaHara rlrreparypa, cbcroFq ce ot 219 t43ToLtHHKa Ha anrnnhcru eshl:." B
HaL{afloro Ha AhcepTa4noHHtt+ TpyA e npnnoxeH Cnrcur Ha h3non3BaHnre cbKpat4eHrjF
tA crtuBonv Ha 6unrapcKu t/1 anrnuilcxu.

Hanucauunm mpy) omeoeapfl no cmpyKmypa u o6eu Ha u3ucK*aHuflma ua Baxoua
3a pa3eumue Ha axa)euu'tHItfr cbcmae e P. Erneapun u flpaeunHuKa KbM Heeo, xajrmo
u na llpaeunHuKa ua 14KI4T-EAH sa oucepmau,ufl 3a oHC ,,QoKmop,,
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3.oqenxa Ha aKTyanHocrra r creneHTa Ha no3HaBaHe ra npo6neua - i

ArryanHocrra ce aKqeHThpa B Havanoro Ha yBoAHara qacT Ha Ahcepraq 
^ur",.Tlecne4eaHero Ha nyHHara noBbpxHocr 3a Hanr'e.^e Ha cypoBl/Hh e npe4nsBhKare.ncrBo

sa 6u4eqnre nyHHLA6asu. Tupcenero Ha HoBr4 r43ToLrHr4r-14 Ha crparerhL{ecKh t/1Rpv1T71,4HtA



cypoBt4Htl t\tpae ocHoBHa ponF B npo43BOACrBOTO Ha Bb3O6HOBFeMa.eHepFHF, 6ar>p4n,
efeKTpoHl4Ka, KocMt4L{ecKhre TexHoflorhn n AP. Taea e B cneAcrBae Ha napacre:lr4rzi
aHTponoreHeH HarilcK Bbpxy nphpoAH4Te peoypcLl Ha 3evnra, ooycnoeefi or
rno6annnte AeMorpaQcKt4, rHAycrpnanHn n rexHoflorilL{Ht4 TeHrqeHqilh, Henara
crpaTefilqecKo npeocMl4cflflHe Ha napaAhrMara 3a pecypcHo ochrypFBaHe" B roel/
KoHTeKcr Iynara ce yrBbpxAaBa Karo nbpB n npvoptlTereH o6err h3BbH SeMsra e
rlo6antara reocrpaTerrqecKa n vHAycrptAanHa HaAnpeBapa. l-onnvo BHilMaHre ce
o6pur4a KbM poxKaeun Sparl\4eHThpaH Marepralr, r<oriro noKpHBa nyHHara noBbpxHocr
- peronrr ' Ton BKrfoL{Ba MHoTo LAHAycTpvanHo 3HaLrilMn eneMe HTu t4 h3non3BaHero Myqe e nprophrerHo npil nocTpoFBaHe Ha nbpBrre nyHHtA KOflOHT/t/. cuaperveuHnre
AncraHqt4oHHrre h3cneABaHhF npeAocraBrr ocHoBa 3a KaprorpaQtrpaHe Ha r.lyHHara
noBbpxHocr, peKoHcrpyKqrF Ha reonoxKara hcropu+ Ha lyHara h cuciaecr ocHoera.gb
6u4eu{'r in situ MtActAt/1. flonacronuleM MHoro AbpxaBh qpe3 ceohre KocMilqecrr cnyN6rz
npeAFBFBar HaMepeHne sa petailnHr npoyqBaHt+ kt cb3AaBaHe Ha 6agu na 1yHtara
noBbpxHocr (NASA Ha CAL{, ESA na EeponerZcKhF cbro3, JAXq na finonrs, CNS,A'na
Kutah,ISRO na Wugwn h Ap ).

AxryalHocrra v 3HaqriMocrra Ha TeMara ce o6ycnaBF or Mex4yHapoAHtAF HayqeH il
crparerhqecK/ r/HTepec KbM AncraH\tAoHHhre vlscneI:BaHtA+ t4 raprorpaShpaHp:(.Ha
ryHHaTa noBbpxHocT.
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4' oqenxa Ha HayqHnre h HayqHo-nphnoxHr4Te nphHoch Ha A5c€praq 
^orr,n^ 

|

rpyA 
,,

1) flureparypHa ocBeAoMeHocT h reoperhqHa nonroroBKa Ha KaHAHflara
or ngnoxeHoro B yBoAHaTa qacr IA aHanv'vlpaHero Ha n,TeparypHhre r3ToL*rrKa

(2196p') ce erax4a, qe aBTopbr e npra4o6nn sapynloqeHr no.r"rr" no npo6neMhre,
KOhTO Ce pa3rnex4aT B A4CepTaTLtnTa, a fiMeHHO. ._

-IyHaraKaTonnaTsoprva3ahHAycTpha'HohHayqHopa3BnTne;
- Kaprorpa$rapaHe, onpeAenfiHe Ha vapQonorrnra n reonoxKara ncropl11 Ha

nyHHara noBbpxHocr n Ha yAapHuF Kparep ,,,lpafi4un,,;- luuanL\tloHHtl kl3crle4BaHhF Ha lynara n onpeAennHe qp.e3 cneKTpasH14
oTpaxarenHr xapaKTepilcl4Kr4 fi cneKTpanHrA HHAeKcil ehaa'Fr; M4Heoaryfie t/1

TexKhre MeTanr, 43rpaxAaqz noBbpxHocrHLlF cnOfi e Kparepa,,.[pafi4uri,,;
- onpe4er'He Ha npocrpaHcrBeHoro pa3npe4ereHne Ha nrpoKceH, nflarhoKJ-ra3,

lunrHen h xpoMr4T 14 KOflr4L{eCTeeHLa CrorzHocr4 Ha FeO uTiOr.,- PonRra Ha yAapHara eKcKaBaqn' n KocM'lqecKoro kl3Berp'He.

2) Mero4hqeH noAxo4

lzlscne4eanero ce ocHoBaBa Ha rHTepAncr-lhnnhHapeH norqxoA, o6e4rHnsaul
TeopeTrLlHt4 nocraHoBKl4 OT nnaHerapHara reonofLl'., reoraH6opMaLll4oHHhre
TexHoflorrh, cneKTpocKonn+Ta u ArACTaH+tAOHHnre n3cIeABaHnA Ha ne6ecHn rena cnpaKThqecKr npilJ]araHa MeroArKa 3a Korll4qecTBeH aHanvg ,,,'v reMarfirqHo
rcaprorpaQnpaHe qpe3 h3no.n3BaHero Ha xilnepcneKrpanHh 4anHn, 

'rcaprorpa 
$unr:,2 u

v opQocrpala rpaQc KAA aHanns.

- B pesynraT or HanpaBeHLtfl aHanv3 Ha nrreparypHhre n3Tovlt/tqrA e Ha6enrsaFr
o6erra Ha rsclreABaHe - Kparepbr ,,flpafi4un". Toh e pa3nonoxeH B ceBepo3anaAHaraqacr Ha 6acefraa ,,Arlofio" na o6parnara c'r paHa Ha flynara. Toea e o6ycnoBeHo or



orHocrrenHo cna6oro t43cJ-teABaHe Ha cTpyKryphre or o6parnara crpaHa Ha nyHHara
noBbpxHocT.

B KpaF Ha nbpBara L{acr ca FcHo Qopvynr,rpaHra Llenra vt aaAaLrnre Ha
h3cre,qBaHero. Hayvnara Llen ce orHacF Ao h3nor3BaHe Ha NAcraHL{t4oHHr4 MeroAt4
(xrnepcneKrpanHil AaHHtA or anapara Moon Nlineralogy 

"'Mappei - M.) nip^
rapro-rpaQilpaHe r npocrpaHcTBeH aHann3 Ha MilHep antA n rexKil Meranh B Kparepa
,,flpaitgbH", onpeAefiFHe Ha vopeocrparrrpa$crrre oco6enocrr n reonof o
[eoxkl M hr{ H aT a ncT oolL+.

3a peanrz3ilpaHe Ha nocraBeHara qefl, AoKTopaHTbr l4crpen lAealoa, Ha6enqsaa
AeBer ocHoBHTl l43cneAoBaTencKr 3aAaL{il. Te npeAcraBrgBar norhqecKa
nocneAoBaTeIIH0CT, HacoqeHa KbM h3nbnHeHhero Ha Llenra Ha h3cneABaHe]'o IAocrrypflBar qFnocrHa ocHoBa 3a peanvlsa\tl+Ta Ha nocneABarqhre eranr , oT
raprorpaQhpaHero, tilHTepnperaqn+Ta Ha n eay

B .iacr BTopa ca onilcaHv Marepnanu oa jvre
3aAaL{h. Toea ca ne6panu cneKTpoMerpr or ,n""6u6nuotera Reflectance Experiment ( ,,nHVl
xapaKTepilcrt4Kt4 Ha cKanlt vt MLtHepann) vt cnoMararenHh AaHHra (qraepoa vo4err napeneQa u rno1anrta rvropQonoxKa NlosarZrr Ha nyHHara noBbpxnocr). B rasil qacr.ca
onVcaHV h3nOnsBaHh npOrpaMHil npOAyKTt/ t/1 il3nQfl3BaHaTa KOOpAt4HaTHa Mp{_lxa
Mero4rxara Ha AhcepraqnoHHl fl TpyA ce 6asnpa Ha Mero4lrre 3a AHcraHqhoHHr/npeTaqilF, HV cTnKt1,

, ftAC Mero pee Hanh3
Ka n Ap. aec er.o4h
cpaBH/Ten T aHann3 n Ap"). Llacrra 3aBbptlBa c

noAroToBKara v nbpBl4vHara o6pa6orra Ha AaHH[Te 3a o6erra Ha h3cneABaHe -Kparepa ,,lpafi4un".
Ooe4nHreaHero Ha rae6panilTe MeroAn u pa6otara B cpeAa na flAC, florileHo EroALl

Ao nonyqeHil pe3ynrarr. flprnaraHero n ycbBbpueHcrBaHero Ha Te3r Meroltt4K4
o6orarseaT 3HaHhFTa v onnra na r4crpen lrirano" n npeAcraBflFBar o6paeoeardnenn'rHoc' i,',

3) 3na'rraruocr h y6e4rarenHocr Ha nonyqeHhre pe3yrrrarh, hHTepnperaqvrll nn3BAAt4 l

ocHoeHara pa6ota n nonyL{eHhre pe3ynrarr ca npeAcraBe nn 'b Tpera qac,T J
,,Pe3yltrarr".

fncepraHrur npaBh aHantl3 u o6ocHoaaea Heo6xo4nMocrra or cb3AaBaHe Ha
MOpQOCTparrrpaQcKa Kapra Ha Kparepa ,,fpah1bH", rcaro 6asa 3a hscne4BaHe Ha
npocrpaHcrBeHoro pa3npeAereHile (xaprorpaQrapane) Ha aHopro3r4r, nrpoKces rA
LUnhHefl' 14scne4aannre MhHepanh ca eAHn or ocHoBHLrre cranoo6pa3yB€14r4
MnHepant/1, a aHopTo3LlTbT e Aolv,uHnpat4t/1+r T!4n cKana (- BO%) tA e eAHa or tail-craphre cKanh, n3rpadAaqh flyHHara noBbpxHocr. Peeynrarrre or cneKTpaflHhre
aHantA3tA ca npeAcraBeHh B peAhqa Kapril Ha npocrpaHcrBeHoro pa3npeAenenre'.i-ia
MrHepaflhre h cKallhre B paMKrre Ha Kparepa,,fpah4yH" r oKoflHocrhre rvy. TnxHoro
pa3npeAeneHne e BaxeH ,13TovHhK na r,rnQopMat4AA no orHotueHhe.Ha reonoxKaTa
ttcroptAa n pa3BvlTuero Ha fiynara.

lrcepraHrbr aHafih3npa n npocrpaHcrBeHoro pa3npe4e neHvie il KoHqeHrpaqr' Ha
HFKOtf rexKLl Meraflh B paMKhre Ha n3cneABaHara repvropvl+ Karo pa3fnexAa
pa3npeAeneHfieTo Ha TeXHhTe cneKTpa nHn vlHlercn. Toea ca Fe n FeO, 

'Ti 
n TiOz.Mop$onoxKara nphBbp3aHocr Ha rexK/Te Meranv Karo crparerrqecKh eypberanr4 L
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BaxHo BbB Bpb3Ka c ObAequre nyNHLA Muct/tA. Faerpraa ce eAHa KoMnreKcHa KaprrHa
Ha TeoxhMl4qHoro o6orarseaHe Ha h3cne4BaHua pailon, Karo pe3ynrar or,yA€tpHo-
n{Ay\npaHt4 npoqech, vopQonoxrara crpyKrypa Ha Kparepa, Aerpala+t/fl r4
KOCMhqecKo h3BeTprHe.

l4scne4eaHo e, L{pe3 cneKTpanHil vHAeKcn H npocrpaHcrBeHoro pa3npocrpaHeHre
Ha MhHepana xpoMl4r (Fe, Mg)CrzO/,. To cbBnaAa c reoroxKu atc:nBHnre paiionr,r
KbAeTo ce Ha6nrc4aear u noBltlueHr crorZHocrr Ha FeO n TiOz n yeacrbL-rn c
noAeepraHa ponFra Ha AeHyAaLlHOHHrre npoqech v AetpavlpaHe Ha noBbpxHocrHr4F
perorhroB cno|Z, KbAero ce pa3Kpr4Ba,,CBeXa" CKanHa ocHoBa.

l-eonoro-vhHepanoxKa hHTepnperallhF Ha Kparep a ,,fpailpyH" orpa3FBa KrrcqoBrl
erantA or eBonrcq4FTa Ha nyHHara Kopa a laceina ,,Af'lofio" u npol{echre Ha
QpaKqhoHHa KpvcTann3a4t4fl tA MarMeHa 4r,rQepenrlvaqtA+, nporeKnn e rno$annr:
JiyHeH MarMeH oKeaH. V4apnrare obpaayeanvtl'ca ocHoBHr4HT eK3oreHeH reofloxKrl
npoLlec, Qopvr,rpar4 ronorpaQrrra n vropQonorrnra Ha nyHHara noBbpxHocr Te
pa3KphBar cnoeBe Ha flyHHara Kopa ulunu ropHa MaHrnF. flpocrpaHcreeHoro
pa3npeAefleHhe Ha il3CreABaHrre rexKh Meranh Fe, FeO, Ti, Tioz 4 XpOr\4tlT OVep-ida-b
yLfacTbl-{h or cKaflh, npo43xox(4auJu or 4un6orrre cnoeBe Ha nyHHara Kopa r,r roptrbtaMAHTVIA. 

, :
Bcilqril pe3yflTaTil ca Banl'At^paHh qpe3 h3nor3BaH e Ha AnarHocrr4LrHrl cneKTp€rrHr4

I4HAeKcn or cneKTpaflHa 6u6nuotexa RELAB, KaKTo t4 Ltpe3 pe4ilLla nilTeparypHt/
t43TOqH!4UU.

BneqarneHhe npaBn FcHVTe h roL{Ho crpyKryphpaHn nsBoAtl cneA BcFKd.qacr or
npoBeAeHL4Te aHanLA3LA n nHTepnperat4/1ll. HeeaalcuMo or roBa B uact 4 ,iVleeopw,3aKflrcqeHHF n np/,Hoctl" ca o6o6r4eHrrr h chHTe3vpaHt HayqHfiTe ngBoAa1 or
nPeAXoAHVre eacrL'. ' 
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B sarnrc*{eHL4e AhcepraHrur lzlcrpeH TleaHoe o6o6r4aea ilsBbplueHara pa6orelrn6
TeMara Ha h3cfieABaHero. Toh aKlleHTrpa 3a Bb3MoxHocrra Aa ce h3non3BaT
NAcraH\noHHl4 xrnepcneKTpanHh AaHHV t cneKTpafiH u 6u6nnoreKh 3a KoMnneFtcHo
KaprorpaQLlpaHe Ha vopQonornATa, MrHepaaHhF cbcraB n Ha;ilqriero ,Ha
crparerrqecKH cypoBt4Hl4 Ha nyHHara noBbpxHocr tA no-KoHKperHo nyHHklF y4apeH
Kparep ,,,lpai4bH", pa3nofloxeH B ceBepo3anaAHara qacr Ha lacehna ,,Anono,,,pa3nonoxeH'A Ha obparnara crpaHa Ha flyHara. Onpe4enF cnoxHara vopeo iornn ta
Kparepa il M4HepanHara xereporeHHocr Karo pesynrar oT Qpaxqr,ronHa Kphcra nysatlun,
yAapHa eKcKaBaL{VF, yAapHo roneHe, 6noxoea reKToHl,4Ka (enacrnvHo Bb3craHoBnBahte n
BepTilKafHO trls4vlra1e), KaKTO tA OT AeHyAa1tAA, BKnrcqBaLr{a fpaBnTatlngHH/t ,LA

MexaHhLlHh npoqecn, Aefpa$a\tAA 14 KOCMT4L|eCKO l43BeTpFHe. [4SrOreeHhTe TeMaT/qHr
KapTh AonphHacsr 3a nbnHoro Bb3npreMaHe Ha noryqeHilTe pe3ynrarr/. 

,
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4) l-lpraxocn Ha Ehcepraql,oHHVA rpyA

l-lpe4craeenr ca gervptA ocHoBHr4 HayqHkr L4 HayqHo-np vno)x<Hrt npilHocr4 Ha
AHcepraql4o1Ht4fl rpyA. llpraHocrare ca il3qflno no reMara Ha Arcepral{noHHt/1A TpyA rA ca.

KapTorpaQ4paHe Ha MhHepanf n TeXKh Meran4l qpe3 CaTe nVTHt/1 XnnepcneKTpat'tHt4
AaHHr, or M", KaKTo r 3a TeMaTrL{Ho raprorpaSrpaHe na vopeocrparnrpa6ranra na
nyHeH yAapeH Kparep vpea qnSpoB MoAen Ha pene Qa n carenvrH4 MynrhcneKTpaj.iHrl
AaHHn.



na6oparopHtl AaHHLA or RELAB

npocrpaHcrBeHoTo pa3npeAeleHile Ha nhpoKceHr, nnariloKra3, L!nrHenH, xporvrar,'feo
uTioz B Kparepa lparz4un c Br4coKa pa3AenrrerHa cnoco6rocr"

or Kparepa flpafi4uH, MexAy npocrpaHcrBeHoro pa3npeAereHre Ha FeO u Ti(), u
cKftoHoBeTe Ha KpaTepa,

flprzevav nphHoct4Te Ha AoKTopaHTa n flA onpe1efiFM Karo r3llrno HeroBrl.

5. Oqeuxa Ha ny6nnKaquhre no Ahcepraqhflra
npe4craeeHr ca ner ny6nuxa4un no TeMara Ha AhcepTaq vlra, B Kor4Tc) ca

npe4cTaBeHr pe3ynrarr or r3cne4BaHero. EgHara e caMocroqTefleH AoK;aA v
ny6nltxyean a c6opnrK or r<oHQepeu4t/n,,Bnn3KhFT KocMoc - o6r4a qer.r" npoee4ena e
rp. Benrro TupHoeo. lpyrrare qerrpr crarnn ca B cbaBTopcrBo c HayeHnn. ctlpbKoBoAilTe'. 

,,;rpu or rFX ca npeAcraBeHr c AoKfiaAr v ca orneqaraHh B c6opnrar-1r,rr€r pp
MexAyHapoAHt/ xorQepen4un'. ABe Ha ABe vnAaHtAF na SPACE, ECOLOGY, SAFE-l-y -2022 vt 2024 r', rp. CoQrn, Sunraprr h eAHa Ha lV International Symposium on Applied
Geoinformatics - lSAG2O24, rp Bpoqnae, [lonura. EAHa crarufl e ny6nraxyBahra B
cn/lcaHne Aerospace Research in Bulgaria. Ha ecil.{RV crarnLl AoKTopaHTbr e nr,pBr4
aBrop,

6. Oqenxa Ha aBrope$epara

Aerope$eparbr e c o6ev 66 crpaHraqu, Toil npeAcraBrFBa KparKo r43noxeHho Ha
ocHoBHrre MoMeHTr Ha Aecepraqvlra. crpyxrypara My cborBercrBa Ha
AhcepTallhoHeH TpyA 

,.r,:

7 . Cueraecruu ny6nuKaqvl

lzivav eAHa cbBMecrHa ny6nuxa4un c AVlcepTaHTa, Ho rn'n" 
"'' 

no reMara Ha
Ahcepral{vFra. He cuv cBbp3aHo nrqe c Hero no cMr/cbna Ha naparpa6 $ 1 or
lonunrnrenHrre pa3nopeA 6u na g pAC pE.

B ny6nrra\t/t/1Te h B Ahcepra{ATa He cbM sa6enqsan nnar/arcreo. ylsnon3BaFtara
r/TepaTypa e KopeKTHO t_{r4TrpaHa.

8. flpenopuxh h sa6erexh
.. ,q

6rx npe4nox/r B Lracr rpera,,pe3yrraru", evtrypvre n rpaenKhre 4a 6u4ar Karoqacr or reKcra, le cu6paHh B KpaF B nprtoxeHz.+ra. Toea 6n cnovorHa;o 3a eAHo no-
recHo Bb3npheMaHe Ha TeKCTa.

3axnrc.teHhe

Hesashcr4[ao or HanpaBeHhre sa6enexxr, Ahcepraq uoHHtz.A TpyA Ha
Aol{TopaHT Mar. l4cxpeH heaHoe orroBapfl Ha h3HcKBaHVnra u e rqrcepra6unen.Toft npeAcraBflflBa LlenocrHo 3aBbpueHo HayqHo r3cneflBaHe. locrurgarure



pe3ynrarv n npuHocl4 l4MaT HayqHO u nphnoxHo 3HaqeHhe 3a h3non3Ba'Hero Ha
AHcraHquoHHh MeroAl4, fVC u COX npr,r u3cne'qBaHe Ha o6exrr h3BbH 3erulrra.
9pes uHrerphpaHe Ha xhnepcneKrpanHr AaHHh or l4HcrpyMeHra Moon Mindralb'gi
Mapper (M'), qra{poe MoAen Ha penesa (sLDEM2Ols), h3nor3BaHe Ha
AharHocrhqHH cneKTpanHH hHAeKCh, CneKTpanHa 6U6nuotexa RE!-AB, n rnooaiitra
naopSonoxKa Mo3afixa Ha flynara e HsBbplreHo KoMnreKcHo KaprorpaSrpaHe Ha
t'topSonornflTa' MhHepanHhfl ctcraB n Hanw{hero Ha rexKh MeTanh B ny}{Hhq
yAapeH Kparep ,,[pai4uH", pa3nonoxeH B ceBepo3anaAHaTa qacr ta 6aceina
,,Anoro" Ha o6parHara crpaHa Ha llytara.

Ha 6asara Ha ro qe rnacyBaM ,,3A,, np,rcbx4aHe Ha
o6paroearenHara h Hayq KTOP,, Ha AoKropaHr Mar, l4cxpeHl.l4BaHoBB o6nacr Ha Bheue t. llpupodnu HayKn, tqameuamUn?: tt
uuQopmamuKa, npo$ecraoHa.nHo HanpaBnenue 4.4. Hayxu sa 3emsma, naytiSh
cneqhaflHoct ,,flucma+Il4uoHHu uscfledeanun ua 3erqsma u nrraHemume,,. ui.,-..-
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