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cTAHOBI/lIE

oTnpos.E-p[nMrTbpKt4pklfloBTeoAocneBoT[4Hcrnryr3aKocMt4qecKn
u3cfletrBaHVAViTeXHOflOrnh npu EAH, LtfleH Ha Hayvnoro xypl4

3a 4ncePraqnoHHlltl rPYA Ha 3aAoq

Eyseroea - flenroea, 3a nPHAo6hBaHe

"4oKTop" Ha reMa "Metogt'tt<a 3a il3cneABa

nKa, nposechoHaflHo HanpaBneHue: 4'1'

,Orsura Ha oKeaHa, arMocQepara tA

Ha napaMeTpHTe Ha orKpt4Tl4f, KOCMOC

Bbpxy Snsuvnnre il crpyKrypnra caoficrBa Ha uarepuannre)

l. ,[anHu 3a iqoKToPaHTa

3aAo.{eH AOKTOpaHT aC, t4HX, AHHa flr'rrvrrarpoea Sysexoea - [leHXOBa e 3aBbL]lrna

BI4CUeTO Cn O6pasoBaHne - MarHcTbp, cneqilanHocT "TexHonortAq Ha MeTaJlrTe n

MeranoO6paOotta'rfa TeXHilKa" B KaTeApa Marepnang3HaHl4e n TexHonorns Ha

Merannre ruru Mau.rnnno-TexnonorhqeH oarynrer Ha Texut'tLlecKn YnnaepcrTeT -

C"+rr npe3 lggg r.3ar11uraea AunfloMHa pa6ora Ha reMa "l43cnegaaHe Ha

cTpyKTypaTa Ha HucKoBbrnepoAHa cToMaHa clleA cTyAeHo o6euno LqaMnoBaHe Ha

3aroToBKa n Ha cnelBaul npexog c6neane", OT KpaF Ha 2000 r' e Ha3Ha'{eHa e [4Kyl

- EAH, a or M. rvrail 2003 r. e h36paHa 93 acilcreHr' flpes 2002 r' ce flBflBa Ha

KoHKypc3a3aAoqHalqoKTopaHTypaal4KTl-sAHncnefqycne[UHonofloxeHr
u3nilr,, e 3aL{yrcfleHa B .qoKropaHrypa, l,lP91 ?,q06 

r' e orqilcneHa c npaBo Ha

3arqhracperueHilenaHay'r"""'"'nahKl4-EAH't[ocera-pa6orteVlKlAT-BAH
KaTO aCUCTeHT B CeKqhf 

IKOCUTTeCKO MaTepilano3HaHne"' Pa69ril e o6nacTTa Ha

Cb3,qaBaHe h H3CIleEBaHe Ha KoMnO3t4ql4OHHl4 anyMhHueBh cnflaBn' c 4o6aaKn Ha

HaHOAhaMaHTn.

ll. AxryannocT Ha TeMaTa Ha AucepraLlnoHHl/ff rpyrq

[1peAcraeeHil'lTAhcepTaquoHeHTpyApa3rnexqaeAHan3KntoqnTenHoBaXHa
naKTyaI|HacbBpeMeHHaHayL|Hao6nacroTKocMylL{ecKoToMaTepilano3HaHue'
cBbp3aHa C paapa6orBaHeTg il oxapaKTeph3ilpaHeTo Ha HoBh KgMno3ilt-ll4oHHh

MaTepilann, 3a nphnoxeHhe npu pa6ora B ycnoBntlTa Ha OTKpl4Tt4ff KoCMOC'

l4OCnegaaHUFTa Ha npgMeHilTe, Bb3Hl4KB llltt4 B CTpyKTpypaTa' XvlMl4LlecKntl cbcTaB' a

oir"nn", Ha Snsnuecrnre V MeXaHhLlHt4 KaqecTBa Ha Te3n MaTepnarl4, cne'q

npoAbnxilTefleH npecToil B OKOI'IO3eMHOTO npocTpaHcTBO, noAnoxeHtA Ha pe3Ku

reMnepaTypHu npoMeHh B txl4poK TeMnepaTypeH rqvlana3oH (or -150'C rqo +150'C)'

KocMr4LtecKa paAnaqhf,, Bt4coK BaKyyM, Bn6paqiloHHl4 14 yAapHu HaroBapBaHuf,, ca B

ocHoBaTa Ha h3FCHflBaHe npnqilHl4Te 3a Bb3HvlKBaulHTe He6naronpvArHtA npoMeHh B

cTpyKTypH vTe vl MexaHHt{H KaqecTBa Ha MaTepilaflnTe, c orneA TFXHOTO 6UAeUlo

npnnoxeHre 3a pa6ora B Te3H CneqursrvHur ycIloB14fl' TupceHero Ha HoBt4

MaTepnaflu,oTroBapFu]t4HaBceno-cTporilTeu3ucKBaHilA3anpo.'qbnx[Te|Ha
pa6ora B oKoIo3eMHOTo npocTpaHcTBo, a cbulo h nph n3cnegBaHeTo Ha Apyril



nr]aHeTil, 143l4CKBa He caMo pa3pa6oTBaHe Ha TaKHBa MaTepilanu, Ho t4 cb3AaBaHe u

anpO6rapaHe Ha AOcToBepHU t4 TOtlHil MeTOAl4Kn 3a il3cnegBaHe Ha Bl'sHilKHanilTe

Crpyrrypnil H +t4314Ko-MexaHhqHil npOMeHV A TFXHaTa Bpb3Ka c KonilqecTBeHhTe il

KaLteCTBeHil napaMeTpil Ha pa3nnLlHt4Te SaKTOpil Ha OKOIIo3eMHoTO npocTpaHcTBo'

l4gKnto.lnrenHo BaXHa XapaKTepilcTl4Ka Ha npeAcTaBeHnfl AilcepTaquoHeH

TpyA e, qe Tofi e t43rpaAeH Ha OCHOBaTa Ha peanH3rpaH oprrhHafleH 6brrapcKt4

TexHonor4qeH eKcRepuMeHT, qpe3 npil6opa "Afl-[-IM", H-a - 6opAa Ha

Me>K4yHapoAHara KocnarqecKa craHqhfl (MKC) B nepiloAa 2013 -2015 r.
-Toea 

e nbpBt4flT 6bnrapcru TexHoflornqeH eKcnepilMeHT B OTKpLITI4F KOCMOC'

peanq3hpaH B paMKilTe Ha Me)KEyHapoAHl4F KOCMt4qecKh npoeKT,,QSQTAHOBKA"'

noA pbK9BOACTBOTO Ha Cb3gaTenf, il pbKOBOAhTen Ha CeKqHff "KocMhqecKg

MaTepilano3HaHyle" np'oQ. 4-p CraePl4 CraBpeB, B KolZro 14K]/T-EAH yvacraa c

Ono*: 
.,qn-nM". l-{enra Ha eKcnepilMeHTa e u3cne4BaHe BnuflHilero Ha orKpt4Tl4fl

KocMOc, Bbpxy KaqecTBaTa Ha pa3pa6oTeHaTa.B ceKqrg BvlcoKoflKa anyMnHneBa

cnnaB B95, ynrveHa c HaHoAuaMaHreH npax (cbt{o opnrilHaIrHa pa3pa6orra Ha

KOfleKTilB OT CeKqilflTa, 3aulhTeH c aMepilKaHcKl4 naTeHT).

B peanrsilpaHeTo Ha Ta3il qacT oT eKcnephMeHTa, oT caMoTo My Haqano

iqocera, BoAeula e ponflTa h 3acnyrhTe Ha AilCepTaHTa ac' t4HX' AHHa Syaexoaa -
fleHxoaa,

lll. flrcepraqhoHeH rPYA

flracepraqiloHHt4tlT TpyA Ha TeMa "Metogytxa 3a n3cIleABaHe Brt/FHheTo Ha

OTKpt4Tt4tl K9CMoC Bbpxy CTpyKTypH14 14 Sr'rsraxo MeXaHuLlHn napaMeTpil Ha

AilCnepCHO yFKL{eHa C HaHOAilaMaHT aflyMl4HileBa CnIlaB B95" e OSopMeH CbrnacHo

l43t4CKBaHUflTa Ha 3pAC tA flpaernnnra 3a HeroBoro npilnoxeHhe,

gr."prrur4oHHh9; rpy4 e c o6eM or 1'59 crpaHnlln, Karo cb4bpxa 78 Svrypvt,23

Ta6nl4llr4 t 25 rpasr4Kr4. f'lpe4CraeeHhgT 3a peqeH3vlpaHe AilcepraqroHeH rpyg

cbAbpxa BteeAenre, H3onerqoBaTencKa qacT, cTpyKTypt4paHa B Tpl4 ocHoBHl4

rflaBn, h3BOAt4 OT nonyqeHHTe pe3ynTaTil il sopMyflhpaHh ocHoBHl4 npilHocil Ha

AilCepTaqnFTa. flpnnoxenn ca cnilcbK Ha ny6flt4Kaqt{tAre, BKnpqeHn B

.qhcepTaqVflTa, KaKTo vt cricbK Ha 3a6entl3aH4Te qhThpaHufl Ha Te3H pa6oTh'

Aarope$epaTbT Bbpxy Al4cepraqnAra e oQopMeH cbl11o cbrflacHo t43t4cKBaHngra

Ha 3PAC il [lpaBilnHnKa 3a HeroBoro npilnoxeHne'

Buaegennero pa3fnelqa 3aAbfl6o''leHo n AeTarnHo C1'3AaBaHeTo A

il3CneABaHVATa Ha pa3nhqHH Bl4AOBe anyMilHileBil cnnaBil t Apy.r| MaTepnalln c

U3nOn3BaHe Ha pa3flHqHt4 Bl4AOBe AO6aBKh' MeTOAhTe h3nOn3BaHr 3a TFXHoTo

oxapaKTeph3ilpaHe, KaKTO il nprnoxeHilflTa Ha TaKnBa MaTephann B KOCMt4qeoKrTe

n3cfleABaHnf,

flupeara rnaBa e nocBeTeHa Ha aHaflh3a Ha H3non3BaHhTe pa3nnqHl4

BilAOBe cnflaBH, MeTOAh 3a TflXHOTO nonyLlaBaHe' Bnilf,HileTO Ha pa3nnqHnTe

Bil.qOBe yflKqaBalqH AO6aBKr, KaTO fpa+vlTHl4 qacTilLl]4, HaHOAUaMaHTtA tA Apytn V

olleHKa Ha AocTHrHaTHTe qpe3 TtlX pe3ynTaTil. Onrcana e MeTohilKaTa 3a

ngflyqaBaHe Ha KOMnO3t4l-ll4gHHaTa anyMHHHeBa CnnaB B95, ytlKLleHa c

ynTparqucnepceH AHaMaHTeH npax, 14 il3pa6oTBaHeTo il nogroToBKa Ha o6paaqure

3a il3cneABaHe B CbCTaBa Ha npilbopa ",qn-nM" na 6op4a Ha MKC'

flo4po6no e pa3ff]eAaHa MeTOAklKaTa 3a npoBexqaHe Ha n3cneABaHt1fl Ha

cTpyKTypH nre v MexaHilqHh KaqecTBa Ha npoonure o6pa3qil. ApryveHrrpaHo ca

onilcaHn Bb3MOXHOCThTe Ha pa3nilqHilTe BHAOBe TeXHnKtl t anapaTn', n3nol3BaHn



LlecrBa Ha Marepilana: onThqecKa

; cKaHupaula eneKTpoHHa Mt4KpocKoniltl

Hvl Ha6nlo,qeHnn; peHTreHOcrpyKrypeH

MeTOA; peHTreHoBa soroeneKrpoHHa

cneKTpocKonHF (xPS); aroMHOCl4noBa cneKrpocKonilR (AFM)' a cbulo tA

Heo6xognuun 4a6op oT MeTOEil 3a OnpeAeflflHe Ha MexaHu\{Hure csoilcraa Ha

pa3rneMaHaTacnflaB:143MepBaHeHaTBbpAocT;M14KpoTBbpAoCT;TpneHen
l43HOCBaHe; HaHOrAeHTaqhtl ; n3nilTBaHe Ha onbH'

HanpaeeH e cpaBHhTeneH aHanv3 Ha Bb3MOXHOCTTTe Ha pa3flt4qHuTe

onncaHh MeToAr4 t anapaTil, KaTO e o6ocHoeaHa HeO6XOgt'tMocTTa oT TFXHOTO

KOMnneKcHO nonongaiFte, c Llen npil aHanh3a Ha pe3ynTaTnTe Aa ce AaAe

Bb3MOXHOCT 3a no-Tot{HO r  sraHo onpe.qenf,He BflnFHUFTa Ha pa3flvlt{Hvlre Qronvnut

sarropu, Aeilcreaulil Bbxpy o6paarlrare B OTKpl4Tl4tl KocMoc' Bbpxy npoMeHnTe B

cTpyKTypHVTeVMeXaHhL{HilKaL|ecTBaHah3cJ.|eABaHnTeMaTepnanh.

BropararflaBaenocBeTeHaHanporpaMaTa3apeanu3ilpaHeHa
eKcnepilMeHTa c 6"nop.*ran npra6op "4-1-f1.M" Ha 6op4a na MKC' 3a u3cfleABaHe

Br.*4flHnero Ha pu-rrrrr" $rsrt"a*ta Qarropr,r B orKpl4Tvltl KocMoc, Bbpxy

cTpyKTypaTa H st4314qHu t4 MexaHilt'{Hil KaqecTBa Ha MaTepilanHTe' AnanusupaHa v

ooocHoeaHa e MeTOEUKaTa n nocneAoBaTeflHOCTTa npu peanr3hpaHe Ha orAenHnTe

eranil .1, 
"*.n"f,r#;t; 

c npra6opt "gil-nM", MoHrt4paH or BbHLuHara crpaHa Ha

pycKl4FMoAynrraMKC'CnequanHoepa3rneAaHahapryMeHTnpaHaBb3MoXHocTTa
3a il3nor3BaHe AaHHHre or Apyr 6unrapcKl4 !p-16op Ao3hMerbp - paAnoMerbp

R3DR2, rofrro e qacT oT eKcnep'/yglT EXPOSE-R2, n e u3MepBaj-l peanHaTa

paAilaqnoHHa O6craHoaKa oKOnO MKC, Ha KOflTO Ca noAnoxeHr KOMno3hTHrTe

anyMuHt4eau o6pasllt4, MoHTt4p,,, , np,oop. ..!n-nM,,, 3a BpeMeTo Ha npecroil Ha

npra6oPa Ha MKC.

TPerara rnaBa npeAcraBfl Pe3Yn

MeTOA; peHrreHoBa $oroenerrpoHHa cneKTpOCKonrF (xPS); aroMHoct4floBa

cneKTpocKonran (AFM), a cuqo n neO6XO4AMtAfl Ha6Op Or MeToAt4 3a onpeAenflHe Ha

MexaHhL{HUTeceoilcraaHapa3rnexAaHaTacnnaB:t43MepBaHeHaTBbpAocr;
Mt4KpoTBbplqocT;TpHeHeu143HocBaHe;HaHohAeHTaLlilF;u3nnTBaHeHaonbH'
ocHoaHa xapaKTepncTHKa Ha Ta3n rnaBa oT AilCepTaqHflTa e n3non3BaHeTo Ha

gerafineHcpaBHhTefleHaHann3HaBceKneAnHn3MepeHnapaMeTbpc
il3non3BaHeTo Ha pa3r'll4qHn TexHnKil t anapaTH'

na6nngaeaHhTeaHoManuhBHgKol/lXapaKTepilcTt4Kulrrao6pasquTehil3non3BaHeTo
Ha ronqM 6poft n3MepBaH4fl t-paanrtnn o6nacru Ha KoCMt4qecKHre o6paaqr'

noAnoxeHn Ha pa3nhqHH no o6eu, KOIlt4qucTBO lA Ka''{ecTBo Ha BbHl'IlHHTe

eusgeftcrenn.



lll. flpunocn
OcHoeFlHre npuHoct4 Ha AucepraLluoHHt4fl rpyg ca oSoprueHn B ABe

HanpaBfleHufl:
KaroeAhHoTocHoBHuTeHayqHunpnHocl4HaAhcepTaLlVATa,MoraAa

or6enexa paspa6orBaHeTo Ha KOMnneKcHa MeTOAilKa H onpeAeflFHe Ha ocHoBHilTe

KphTephn3ailAeHTt,|$nqrapanenpoMeHhTeBcTpyKTypHilTeusnsnro-MexaHilqHh
KaqecTBa Ha pa3nut{Hn MeTanHil KOMnO3vlTh, noEIloxeHil Ha BflHFHkIeTO Ha oTKpl4TvlF

KOCMOC.

EpyrclrrlecTBeHHayqeHnpilHocHaAhcepTaLlhoHHt4FTpyAeonilcBaHeTot4
onpeAeflf,HeTo npogBFBaulilTe ce MexaHil3MU Ha ausAetlcrehe Ha napaMeTpilTe Ha

oTKpt4Tl4F KOCMOC, Bbpxy snsuxo-xttMl4L{HhTe il MexaHnqHil ceoficrBa Ha AncnepcHo

yFKqeHa c HaHoAHaManr anyrr'rnHHeBa cnnaB 895' Ha6npAasaHilre CrpyKTypHt/

npoMeHht4MeXaHHqHaAa|paAaLlHF,BKpklcTaflHaTapeUeTKaHah3cneABaHnTe
Oopa3qr4 OT MeTaflHilF KO ilnO3UT Ca O6RCneHut AerailnHo C au3||qetutcTBt4flTa Ha

iloHuanpaulaTa pa.qnaLlt4tl 14 quKnhqHuTe pe3Kt4 TeM nepaTyp H il n poMeH r' xapaKrep H v1

3a oTKpl4Tt4f, KOCMOC.

l-loxasaHo';, ," EBara Sarropa paHAawA H reMneparypHl4 npoMeHr

geitcrear chHepreTrqHo, KaTO parqilaqhnTa e oTroBopHa 3a cb3AaBaHeTO Ha TOqKOBI4

ilApyru4eQerrraBKpl4cTaflHaTacTpyKTypa,KaToBHeceHaTaTonflHHHaeHeprilFoT
ApyracTpaHa,AonphHacfl3anpeoAonneaF|enparaHaeHeprnFTaHaaKThBaLlnflHa
gu$yeraonrrr" npo,l".r. IA B'pe3ynTaT Ce peanil3hpa cneqrasnvHo eneMeHTHO

npepa3npeAeneHt4e ilnh MnrpaqhF Ha e'.|eMeHTil, B pe3yIlTaT Ha KoeTo ce o6pasyaar

HoBr4 t4HTepMeTanHn SaSn, KO14TO npOMeHFT CeOftCreara Ha il3XoAHt4F MaTephan

B 4ncepraLluoHHt4tl rpyA ca soprvrynrapa1n v ABa HayqHo-npilnoxHu npilHoct4'

KOi4TO a3 npheMaM KaTO HOBn 3a o6nacrra Ha KOCMl4r'{ecKoTO MaTepilano3HaHile n ca

3acnyra |t, 4,."p,",,"' Te ca nornqHo cBbp3aHil c paspa6oTeHuTe u 3aU-lnTeHh B

nbpBaTaL{acTHayqHnnpilHoc'|,Kol,lToAaHaMepFTecTecTBeHonpnnoxeHrenpil
XapaK[epu3upaHeuHaApy|ylKoMno3ylTHilMaTepvlan4,HecaMocKocMl4qecKo,Hot4
c Ha3eMHt4 npnnoxeHutl'

lV, l-ly6nuKaquil

.[racepraqHoHHl4'|TTpyAHaac.ilHX'AuHaSyseroaa_fleHroaa,BKIltoqBaneT
nyonnraquil no TeMaTa Ha AHcepTaqVf,Ta, KaTo ABe oTTflX ca caMocTo'lTeIHn' a B

ocraHanilre rpu e nbpBt4 aBrop. q"iitp, or pa6ortare ca ny6nnxyeanr e c6opHl4qt4 c

AOKJ]aAh oT ,"vL|rli rons_epeHqrara c MeltqyHapoAHo yqacrile, a eAHa e

nyonuraear, , rnraaHilero',[oxnagu EAH'' Koero e c ilMnaKT $arrop'

flpraeuaru, KaKTo nhpHochTe, TaKa n pe3yI'lTaTnTe il3noxeHh B npnnoxeHilTe

ny6nraraqn vi tA B AHCepTaLliloHHt4flT TpyE, KaTO OCHOBHa 3acnyra Ha AilCepraHTa ac'

r4HX. AHHa S'l"*or" h"r*orr. lfion"ntrreneH nflloc 3a KaqecrBoro Ha

npeAcTaBeHaTaiqilcepTaquf,,eHar|hqileToHaqeTilpl4qt4TupaHrFHaABeoT
pa6otnre, BKnpqeHh B,qhcepraqtAara'

V. f'lpenopbKl4 14 sa6enexrn no AhcepraLlnflTa
Hnuarra sa6enexrn KaKro no o$oprvrtlHero, raKa il no :blfl:c,-]eo' 

cqiltaM' qe

TeMaTnKaT" np"Angnara 6naronpiltlTHl4 nepcneKTrBh 3a ygne[IlHo it npo4unxeHn B

6u4er4e B paMKhTe Ha nHcTl4TyTa n no cxeMaTa 3a $rnaHcnpane Ha HOBI4

paspa6orrcra no EKA'



3arnlo.reHhe

Bue apusra c H3floxeHoTo AO TyK, AaBaM KaTeropuLlHo nofioxilTeflHa oLleHKa

Ha iqhcepTaqhoHHl4tl TpyA Ha TeMa "MetO4uKa 3a h3cfleABaHe BrthnHueTo Ha

oTKpt4Tt4fl KocMoc Bbpxy cTpyKTypHh 14 Suauro-uexaHilqHn napaMeTpn Ha

AhcnepcHo yttKqeHa C HaHOAl4aMaHT anyMhHueBa CnnaB 895", 14 npegnafaM Ha

HayvHoro xypt4 Aa flphcb4h o6pa3oBaTenHaTa u HayqHaTa CTeneH "goKTop" B

o6flacT Ha BhcLue o6pasoeaHre 4. flpupoduu HayKLt, MameMamuKa u

uHpopMamuKa, npo+ec4oHanHo HanpaBneHile: 4'1. Oilsil'{Hh HayKH, HayqHa

cneqnanHocT ,,Qu3uKa Ha oKeaHa, amMocbepama u oKono3eMHOmO

npocmpaHcmeo ", Ha aC. rH111. AHHa,[nUurpoea Syseroea - neHKOBa.

25nayapu2017 roA. [4 groraHn craHoB14 u.lero :

/npo$. A-p. [. Teo4ocnee/
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