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oThrocFro 3ar4hTa Ha AHCePraqroHeH TpyA ,,nopbo3l{14 eAHoMepHh

Qoron*vl Kpurlanu or MerarHh oKcHAt4 14 HaHopa3MepHh geonhrn

3a ceH3opFu4 npuno>+ies4n*" 3a npo4o6ueaue Ha HayqHara u

o5 pasoaarer !{a crene H,goKTo p" no cne qhan Hocr,,Q n3nNoxvMAA"

c KaHAnAar

Kareprxa Ennilnoea /lasapoea

Msroteun craHoBhlqero: npoQ. 4xn Beceaa Qeerauoea $axoea

1. Axryan:+ocr Fia pa3pa6oreaNr4R B AhcepraLlvo*Hna rpy4 npo6lenn

lracepraqroHHt4fir rpy4 Ha Kareprua Ennilnoea ,l'lasapoea e nocBereH xa paapa6orBaHe m

onrnMn3upaHe Fta nopbo3Ht/ eAHoMepHh Qorounr Rpvtcrant, il3rpaAeHh or rbHKr4 c.noeae- or

MerarHfi olcvpl k HaHopa3MepHV 3eotnrt nnv nonr4Meph. 3a4avara e Aa ce v3non3Bar vl

onrnwultpar "MoKp14" MeroAt4 Ha chHTe3 Ha aKThBHt4Te c,noeBe Karo a.nrepHarilBa Ha no-TpyAHo

npvno>+utwu Qnznunn MeroAr 3a rffxHoro or,naraHe, a npailHara L{en e nonyqaBaHe Ha ceH3opHLt

MarepvanlA 3a onrilqHa AereKqilfl Ha naph Ha nernnBt Ber4ecrBa. Paapa6oreaHilflTorAhcepraHTKara

npo6nem e oco6eso aKryaneH Karo ce hMa npeABilA [lr4poKoro no,ne Ha Bb3MoxHr npr{noxeHhfl Ha

To3n BnA Marephanr u npon3nn3au-lara or roBa Heo6xo4rnnocr or HaMhpaHero ua eQexrreun

Mero,4t4 3a nony.laBaHero nttt. lonettvtat 6poh nhreprypHn ?r3ToqHl4qr4 B nrreparypHaTa cnpaBKa,

ny6nrxyeaur ocHoBHo cne4 2000 r. h nocBereHil Lr3Knoqhre.flHo Ha nonyqaBaHero Ha QorouHtt

KpnCTanV nO pa3.fll,ltlHh MeTOAl,l Vt OT pa3nl4qHH T1,'lnOBe CICTaBHZ C,nOeBe, e AOnbnHnTenHO

y6e4rrerHo yKa3aHhe 3a axryanHocrra Ha pa3fnexAaHrn npo6renn. llperne4tr Ha nilTeparypara

cB}lAere.ncTBa cbrqeBpeMeHHo 3a pa3.nilqHil TpyAHocrv n otpaHhqeHHR npr4 nonyqaBaHeTo Ha

$oroHHn creKoBe, Kohro Aa yAoBnerBopflBar eAHoBpeMeHHo ABere ocHoBH14 t43v1cRBaHuA, a hMeHHo

pe4yBaHe Ha rbHKr cnoeBe c Aocrar-br{Ho rorflMa pa3nnKa e xoe$rqreHTa Ha npeqynBaHe H

ocilrypfiBaHe Ha ycnoBilF 3a MHoronocoqHo orpaxHne B creKa. flpaen Bneqar.neHr4e u3K,nlcl{ilTe.nHo

taHTeH3hBHoro t43cneABaHe Ha pagnuqHt nph,nox(eHhn Ha QorouHnre Kpilcrann Raro xnMVqHu

ceH3optl c onruqHa AereKqrn npe3 nocneAHhre 3 - 4 ro4rrh, Koero cBhAerencrBa 3a ro.fleMhn

rHTepec n oLraKBaH/fl B Ta3n HayqHa o6riacr. Ontrquara AereKqrn ce ocHoBaBa Ha npoMflHara Ha

noKa3arerfi Ha npeqyneaae nfnnu,4e6enrana Ha c,noeBere, HacrbnBaula nph ilonoo6men,

cop6qna nnJ4 KanilnflpHa KoHAeH3aqhn Ha AerepKThpaHUTe Mo,neKy,flLr, Koero BoAr Ao

r3MecrBaHe Ha hBhLlaTa Ha BrcoKo oTpaxeHhe h c'borBerHa npoMFHa Ha LlBera hM.

2. OcHoeHH pe3yrrar!4 x Hayq!+h M HayqHo-npnnon<Hn npnHoct4

OcsosHrre pe3ynrarv Ha AilcepraLlvoHHVlfl rpyA Morar Aa ce pe3bMr,rpar, KaKro cneABa:

o l4anongBaH e 3o,n-re.n MeroA 3a nonvqaBaHe Ha c.floeBe or NbzOi u V2O5 (c arcox noKa3aren

Ha npeqynBaue) r ca il3c,neABaln pa3rusHll napaMepr Ha npoqeca Ha nonyLraBaHe Ha

MeTa,nooKcHAH|,4.re c,noeBe KaTo KoHLleHTpa4hfl 14 BpeMe Ha crapeeHe Ha 3o.fl4, TeMneparypa

Ha oTfpffBaHe u AP., KohTo no3Bo,nRBaT onTfiMh3hpaHe Ha onThqHilTe xapaKTephcTtAKn Ha

c.noeBere, KaKTo 14 KoHTporhpaHe B onpeAeAeHu tpaqwllr Ha noKa3arenfl hM Ha npeqynBaHe.



,[ennoHcrphpaHa e Bb3MO]KHOCTTa 3a npoMflHa Ha nopbo3HocTTa, a oT TaM h Ha ceH3opHhTe

ceoilcraa Ha Mara,nooxcnAHVTe c,noeBe qpe3 BrpalKAaHe Ha opraHrqHa MarpnLla nnv npn

AOTilpa He C Ha HO3eo,nhTtl.

" floApo6Ho ca [3c,ne ABaHh onrhqHrre xapaKrephcrvllh Ha cnoeBe or rpl4 Bvt$a 3eonvrra (MEL,

si-MFl r BEA) Karo Marepvaftvt c H|/rcbK noKa3are.fl Ha npeqynBaHe Ha CBer.nrHara Raro ca

HaMepeHk eKcneprMeHran+vt ycnoBilfl aa rlenrpoQyxHo or.naraHe or KonohAH14 pa3rBoph,

no3BonffBat4ta KoHTpon Bbpxy p,e6earHara Ha croeee]'e n cborBerHo Bbpxy noKa3arerff Ha

npeqynBaHe.

" Paepa6oreHfi ca HoBh oKco3eonvlTHV KoMno3hrl4 Ha 6asara na SiOz r Si-MFl Karo Marepila.n14

c HLlc-bK noKa3are,n Ha npeqynBaHe fi e AeMoHcrpLrpaHa rFXHara no4o6peHa cnoco6nocr sa

onTr4qHa AeTeKqr4n Ha .rlecHoreTnvB4 BeqecTBa B cpaBHeHfie c-bc c.noeBe, noryqeHfi caMo oT

Si-sor.

o TeopernqHo ca MoAenrpaHh onT[qHhTe xapaKTephcTVKn v e npeAcKa3Ha Bb3MOXHOCTTa 3a

no,nyqaBaHe Ha $orounr Rpncranv c KBa3il-MHoronocotlHo orpaxeHile Ha 6asara Ha creKoBe

or Nb2O5 u V2O5 Karo Marepvanlc BncoK noKa3area Ha npeqynBaHe h 3eo.nilTtAnv PMMA

Karo Marepnarv c Ht c-bK noKa3are.n HanpeLlynBaHe.

o flolyqeHr ca $oroHHtA Hpttcranvi, rgtpa+Hn or peAyBaqh ce c.floeBe Ha NbzOs/'MEL seonhril

ra NbzOs/Si-MFl seorrrn n PMMA/V,O, yr e AeMHoHcrphpaHo HanvqtAe Ha hBfiL\a Ha KBa3l4-

MHOTOnOCOt{ HO OTpa}t(eH ile.

e CleA onrhMr43l4paHe Ha creKoBere, BK.nioqhre.flHr4o qpe3 npoqeAypt4 ua xn4poQo6vtzaqvn, e

noKa3aHa Bb3MOXHOCTTa 3a CeneKTLIBHO OnrrqHo AeTeKTilpaHe Ha napil Ha aL{eToH 14

xnopo$opm.

Karo qnno e h3BbplxeH ro,nffMa no o6em ra pasHoo6pa3ile Ha nphnaraHhre MeroAl4

eKcnepfiMeHTa,nHa pa6ora no cr4HTe3 t,l xapaKTeph3npaHe Ha pa3nhqHArltnoBe cnoeBe no orAenHo h

Ha cbcraBHkire QoroHHr creKoBe, Korro e HecbMHeHo pe3ynrar or ycvnuara Ha AoKTopaHTKara.

Oco6euo no.fl3orBopHo e n3no.fl3BaHero Ha pa3pa6oreHilt Mero4 3a eAHoBpeMeHHo onpeAenflHe Ha

noKa3are,ng Ha npevynBane (n), KoeQrqtaeHra Ha nor.nbr4ane (k), n pe6envaara (d) Ha r-bHKh cnoeBe

caMo or rl3MepBaHe Ha rflxHoTo orpax{eHfie, Koero no3Bo.flflBa eQexrreuo Aa ce h3cneABar

onrhr{Hhre ytM xapaKrepncrvtn. Oveen4no e, qe MoAe.nhpaHero Ha onrhtlHl4Te xapaKrepvcrnttt ce

onnpa Ha npeAXoAeH onilT, HarpynaH e /OMT il B L{acrHocr Ha onilra Ha pbKoBoAVTenA Ha

AncepraHTKara. Tlecle4Ba+nrra cneABar RcHa ,nofhKaf BceKr'eran e npeAcraBeH c Heo6xo4rnnara

KpfiThqHocr K-bM no.nyqaBaHhTe pe3ynTaTn v BoAn ecTecTBeHo KbM cneABaqr cTbnKH B

il3c,neAoBare,ncxoro rbpceHe. Taxa ca noJ'tyqeHh BalHHLl or nphnoxHa rneAHa roqKa pe3ynrarn,

cBbp3aHil c nonyqaBaHero Ha eAHoMepHil QoronHr Kptz'cranv c MHoronocoqHo orpaxeHile c

Bb3MOXHOCTT 3a npilnolKeHHf B OnTfiqHaTa AeTeKqilF Ha,necHo nernuBw BeqecTBa.

3. Onncanre yt oLleHKa Ha npegcraBeHhre Marephanh

flnceprar-1rnra e HanhcaHa Ha 164 crpaunqh, cbAbpxa o614o 1'1'5 $urypu u rpn ra6nv4n.

CrpyxryprapaHa e B qerhpll ocHoBHl4 rnalrA, nocBereHil Ha nfireparypen o6sop (39 crpaxr,rqu),

nonyrlaBaHe h xapafiTeph3hpaHe Ha eAilHtlqHnTe c.noeBe, h3rpaxAau4h eAHoMepHfiTe QoroHura

Rpvcrann (54 crpanrrlu\ n na QoroHHr,r Kpvcrann H3rpaAeHh or Mera.nHh o*cJtAvl h 3eonvrv v1 or

1MMA LA MelanHV ot<cuAtt (o6rqo 44 ctpann\ra). Pesyararhre ca npeAcraBeHn no4po6no, e

BK,norrhre,flHo qpe3 98 opnrrHa nun Qurypu. Karo qnno AilceprallroHHt4flr rpyA e HanilcaH na 4o6tp



e3v( n e ooopMeH n "/|I|r,crpl/paH ornilqHo. l43noxeHilero e RcHo h Ao6pe crpyKryphpaHo,

HanpaBeHr ca Mexpt4HHu u3BoAtA cneA Bctxa r.naBa. flpnHocrre ca 4o6pe $opmylrpaHr n

oTroBapnr Ha c-bl4Hocrra Ha nocrnrHaTHTe pe3ynraTil.

Pe:yrirarnre or Ahcepral{vtoHHt fr TpyA ca ny6rrxrTeanr,r e o6qo AeBer ny6nvxa4vu, or Kol4To

uecr B cnncaHn1 c lF .unvt SJR r,l rpn B nbreH rexcr B Marepilanh Ha xoHQepeHqrr. l1o roan

noKa3aren ArcepraHrKara 3HaqilTenHo HaABilr.xaBa il3ltcKBaHilrra Ha flpaennHrxa 3a ycnoBhflTa tt

pe4a 3a npr4o6uaaHe Ha HayqHh creneHn il 3a 3aeMaHe ua ax-agemhqHil A.flbxHocrh Ha Vlactnryta

no onrhqHh Marepfianfi r rexHo,norhn npr EAH.

4. Orpaxemrre Ha HayqHute ny6nnt<aqku Ha KaHAhAara a 6ulrapcxara n qYxAecrpaHFNara

,r4reparypa

3a6ennsa4n ca Aecer \krnpaHt+ B MexAyHapoAHara nilreparypa Ha ny6nnxa4nute,

BK.fl1gqeHr B AilcepraqaoH+t A rpy4. Kaxro ce hMa npeABhA, rle rphre 4urvpaHJt ny6nuxa4un ca

l43ne3nn or neqar npes 20L3 n 2014 r., Hanvlenero Ha ra3n BilcoKa qhrilpyeMocr e 6escnopeH

aTecTar3a aKryanHocrra Ha npoBeAeHrre il3cneABaHfif 14 3HaqhMocrra Ha nonyqeHnTe pe3ynraTh.

5. Kpnrrunn 6eaexxm h npenopbKh KbM HayqHnre rpyAoBe Ha KaHA!4Aara

I cnncrxa c L{t4rhpaHara nt4reparypa npkcbcrBat 137 r3ToLrHr4Ka, Ho B Texcra ce nocoqBar L1

tt3TovHn\r c troMepa 138 - t42, xonro nvncBar B cnhcbKa. fipr ruave rosHrtflT n npalnneH

6tlrapcxyr e3MK, r3no.n3BaH B AhcepraqvflTa, npaln BneqarneHile HenpaBhnHara ynorpe6a na

nb,fleH H KparbK .areH. 3ax,nloqeHrero Ha AilcepraqhnTa npeAcrBnnBa c6uto 143/lolxeHne Ha

ocHoBHhre pe3ynraTh v no ro3t4 Haq14H hrpae ponflra Ha pa3[xfipeHo pe3oMe Ha AhcepraLlfifra.

flucepra4nara, Kogro e h3K.nloi{l4TelHo 6orara no 3aMhcb.n, h3nb/tHeHile il pe3ynratu,6u cneqe.flhna

aKo Ha roBa Mflcro AhcepraHTKara 6e aKqeHThpana B-bpxy nocrhrHarr4fl HanpeAbK Ha QoHa na

npeAxoAHl,4Te h3cneABaHnA n Bb3MOIKHOCThTe, KOhTO Bn>+<Aa 3a no-HaTaTbuHo pa3BrlThe Ha Ta314

nepcneKrrBHa reMar[Ka. TasH npenopbKa e HanpaBeHa c orneA Ha 6'u,qeqoro pa3Brrne Ha

AoKTopaHTKara Karo MnaA h3c,rreAoBare,n h He 3acflra BucoKara HayqHa croiHocr Ha npeAcraBeHhF

AncepraL{hoFreH rpyA.

6. !trurayan BfieqarreHnf, Ha pe4eH3eHra 3a KaHAhAara

llnnann nwt+n Bnerlar,{eHnn or Karapnua /lasapoaa, no,nyqeHll npu KaHAilAarcrBaHero h 3a

npoeKr no nporpaMara ,,Hayxa vt 6tA3Hec" 3a h3c.neAoBare,ncKri npecroil Ha MnaAA yqeHh B

qyxAecTpaHlh A3cne4oBare,ncKfi qeHTpoBe, KaKro 14 npn npeAcTaBRHeTo vi c AoR/l.aAh npeA

Ko,noKBl4yMa Ha hOMT n Mna4exxh ceMhHap no Qu:uxoxtAMvtfr. floxropanrxara e AeMoHcrphpana

BvlHarv 4-un6oxo paa6rpane Ha HayLrHara npo6nennarn<a v BrcoKa creneH Ha KoMnereHTHocr nph

AilcKyrfipaHe Ha npoBegeHrre or HeR v3cneAlaHnn r no.nyqeHilTe HayqHH pe3ynrarh. Heclyvailxo

TR craHa Hocraren Ha HafpaAa aa r-rail-4o6-bp ycreH EaKnaA, h3HeceH npe4 V-rn Mna,4exxn

ceMilHap no QnanxoxtAMt4A, npoBeAeH npe3 2016 r.



3AKNtoqEH'IE

Karo Llflno npeAcTaBeHVfrr Ancep:|aqiloHeH rpyA He caMo oTroBapfl, Ho 3Haqhre,nHo

HaAXBbpnf, n3vc1Ba14flra Ha llpaer 
^HVKa 

3a yc.noBhnra h peAa aa npn4o6rBaHe Ha HayqHh creneHfi

h 3a 3aeMaHe Ha aKaAeMilqHil A,n'bxHocrta Ha Vlnctnryta no onrilLlHl4 Marephanil h rexHo.norhr nph

6AH, Paspa6oren e aKryaneH h cbqecrBeH HayqeH npo6neM-h ca nonyqeHh Bax(Hrl HoBh HayqHh

pe3y,narn, Kot4ro 6rxa Mornil Aa HaMepFT npr4nox<eHhe B paspa6oreaHero Ha npaKrilqecKI4

npt4.noxhMh xt4Mr4qecKr4 ceH3opt4 c onThqHa AeTeKqiln Ha napr Ha ne:rntl}vl Beu.lecrBa. llopa4r roaa

Karo qreH Ha Hayvuoro H{ypl/ y6e4eHo noAKpennM npilcbxAaHero Ha HayqHara r o6pasoearenHa

creneH,,AoKTop" Ha KareprHa Elnhnosa .flaaapoea'

flara: 20.06.2016 r" Peqeuseur:

/npoQ.,qxu Becena L{axoea/


