
PEUEH3I4q
Bbpxy Ar{cepraur,roHeu TpyA 3anpv;LolvrBaue Ha o6pasonarelrnau HayqHa crerleH ,,4oKTop"

Anrop Ha Arr ceprarllroHHrrfl rpy4 : Kare puua lIazap oaa

Tenra Ha Ar{ceprarluoHHus rpya:llopro3Hll eAHoMepHIr Soronnz Kpt4cranl4 or MeraJIHI4

oKcr.IArI I4 HaHOpa3MepHr,I seonI{TI'I sa ceH3opHI4 rIpUnOXeHIr.g

PeqenseHr:Aoll. A-p Anna .{rzr<oncrca

1. AnryaJrnocT Ha paspa6oreHl{fl B AI{cepTaUI{oHHIIfl TpyA IIpooJIeM'

flpe4Zrr.lcmATaHA orrTrlrrHpr fa3oBtr ceH3opII ce I43pa3.fBaT OcHOBHO BbB Bb3MoxHOcTTa kIM Ia
pa6orxt npu c'rafina TeMrrepaTypa, KpaTKoTo t4M BpeMe 3a oTKJIITK pI Bb3cTaHoBnBaHe, KaKTo Ir

BlIcoKa I,rM rryBcrBt4TeJlHocr KbM HI,IoKIT KoHIIeHTpaUr4Lr Ha ras. OcnonHoro rlpeBb3xoAcTBo Ha

onrkrrrHr{Te rrpeA Tpa,4rrqrroHHr,rre ceH3opLI ca cra6rrn1a r,I 6esonacna pa6ora upra neo6uqaiftru

unLr eKcrpeMHr{ ycnoBux (uatmuue Ha eneKTpvrqHr4lrIfir MaTHIITHIT uolera).

EAr,In or rrprlnaraHr4Te Orrrl4qHrrre Merolivr 3a AeTeKIII4S Ha la3oBll KOMTIOHeHTI4 Ce OCHOBaBa

Ha rrpoMflH ara Ha rroKa3aTeJrr Ha [peqy[BaHe B rnnr<ocnofiHlr crpyKTypIa. llporvreHlrre Ha

orrrrrqHrrre csoficrsa noA srsAeftcrBplero Ha ra3 Morar na 6r'I'al perucrpl4paHu, KaKTo qpe3

rrpoMrHa B orpa)r(eHraero (uponycr<anero) or AaAeHara rbHKocJlofiua crpyKTypa, TaKa I'I B

pexr4M Ha BbJIHOBOAHO pa3[pocTpaHeHl4e Ha cBeTJII4HuraB Ta3LI cTpyKTypa.

b4*ror"pruxr Soroneu Kpr,rcran rrrrkr r. Hap. creK Ha Epar, [peAcraBntBa MHofocnofina

cr4cTeMa oT peAyBarrlr4 ce cJroeBe c HktcbK II BI,ICOK noKa3aTen Ha npeqynBaHe, fIpI{TexaBanI}I

TorrHo orrpereJreHa ofrrr,rtrHa ,4e6enuna, paBHa Ha eAHa rrerBbpr or pa6ourara A:bJIxo{Ha Ha

BbJrHara Ha creKa. Ilopa4ra qerBbprBbnHoBara Ae6eluna ce Ha6lro.4aBa KoHcrpyKTIrBHa

r4Hrep$epeHrlus Ha MHofoKparHo orpa3eHl{Te or rpaHIrIII{Te Ha BceKI'I crofi errHr4 u ce

o6pasyna vBrrr\a Ha Br4coKo orpaxeHr.re, pa3[oJlo)KeHa rlprl pa6oruara AbnxI'IHa Ha BbJIHara.

flosuqurra Ha I{BkrIIara Ha BLrcoKo orpax(aHl{e r.e. rIBersT Ha creKa, ca I'I3KJIIOqHTeJIHO

rryBcrBlaTenHIa K:bM rlpoMeHr4Te Ha floKa3arers Ha IlpeqylBaHe u Se6ettuuata Ha

rr3rpaxAarrlr.rre ro cJroeBe. Tosa nosnorsBa kI3rIoJI3BaHero Ha Qorounure KpI4cranI'I 3a

AeTeKrIr{{ Ha rIpoMeHI4Te n o6r<ptxaBal\ura rur cpe1:a, Koraro re ca raspa6orenu or
rryBcrBr4TeJrHLr MilreppraJllr Kt,M cborBerHI,ITe [poMeHra. .{erexqnflTa ce ocbqecrB-sBa Karo ce

cneAll flpoM-flHara Ha rlBera.Ha ceH3opHI,Ig eJIeMeHr. Toea AaBa Bb3Mo]KHocr sa paspa6orBaHe

Ha ceH3oprr c orrrtrqHa AereKrII{s, flpr,rrexaBarqu eJIeMeHTapeH npI4HIIIrrI Ha AeftcrnpIe.

C:ss4aaaHero Ha eAHoMepHrr f,orouHrz KpI4cTanI4 c rlpunoxeHl4e 3a orITI4qHI4 ceH3oplr He e

eneMeHTapHa sanaqa. I,Isucrsa ce cB3AaBaHe Ha nopbo3Ha .crpyKTypa 3a JIecHo rIpoHl4KBaHe Ha

I43CJIeABaHI4Te fut:oBg KOMIIOHeHTLI, HO C 4O6pra OIITUqHV CnOfiCrna, gA Ia 6rAe erSI\4OXHa

orrrr,rr{Hara AereKqur. 3a la 6r4e nrsvroN(Ho rr3rroJr3BaHero Ha creKa na Epar Karo ceH3opeH

eJreMeHT, rofi rp.a6na la 6t ne c Br4coK rcoe(pzqueHT Ha orpaxeHr4e Ha BcI,Ir{KI4 sfJlpr Ha rIaAaHe 14

TlrrroBe [onspr43arlr4fl T.e, Ia 6rne creK c MHoforocorlHo orpaxeuve. EAso or ycnoBl4tra 3a

c63AaBaHe Ha cTeKoBe c MHOtOnocoqHo oTpa)KeHI4e e I43[On3BaHeTo Ha cpeAl4 c Bl4coK IIOKa3aTen

Ha rrpeqynBaHe, rro-Br,rcoK er onpeAeJreHa crofinocr G>2.264). T.e. nalara ce KoMrIpoMI4c Menqy

BI{COKLI'nOKZBaTeJIHanpeqyrlBaHeI',I[OpbO3HOCTTaHacpeAara'
He 6es 3HarreHl{e e I,I3rroJI3B aluta rexHororus 3a c63AaBaHero Ha lfiroroclofigute
crpyKTypr{. Ocnonno, ycvrvsra ca Hacoqenrl KbM pa":pa6o'rnaHe Ha JIecHo rIpI'IJIoxLIMrr,

fbBKaBtr, eHepro- !r BpeMecflecrtBaulu rexHoJlofnra. llpe4zIr,tcrBo e I43rIon3BaHQTo Ha eAHa

cblllaTeXHoJIo|[g3aoTJIa|aHeToHapa3nIIqHI,ITecJIoeBeTe.
OcuosHara qen Ha Ar,rceprarluoHHr,rs rpyA e paspa6ornaHe Ha IIopbo3HI'I eAHoMepHu QorouHtl

Kpr4cranu 3a rrpuno)KeHr4e B olrr.rqHara AereKIIn.tI Ha napv Ha JIeTJII4BI'I BeulecrBa. flocraseHara

rleJr e cbBpeMeHH a u aK"ryanHa oT HayqHo-[pI4JIoXHa fJIeAHa ToqKa. OcnosHara qen ce

rrocrr,rfa rrpe3 pa3pa6orsanero u pelraBaHero Ha KoHKperHZ 3aI.arrvr, H.[KOI4 or KoI'ITo ca:

- CunregupaHe Ha rbHKr4 cJroeBe or MeraJIHI4 oKcI4AI4 (NbzOsu V2O5)upes MeroAl4re 3oJI-

reJr r,r qeHrpo$yNHo HaHacfHe Lr onrr4MLI3I{paHe Ha rexHoJlorvflTa 3a nonyr{aBaHe IrM c



uen BT,3[IpOI,I3BOAI4MO oTJIafaHe Ha cpeALI C BpICOK IIOKa3aTeJI Ha npeqynBaHe' oIpeAeJIeHa

rc6enusi I4 [opbo3Hocr; OuaraHe Ha TGHKI4 cJIoeBe oT HaHopa3MepHI't 3eoJIl4TI'I (MEL,

Si-MFI, BEA); oKco-3eoJrr4rHt4 KoMrro3r.rrl4 (SiO2:Si-MFI) u IIoJILIMerl4nMeraKpI4JIar

(PMMA), onTrrMtr3rrpaHe Ha ycrroBTflTa3a cib3AaBaHeTo I4M qpe3 IIeHTpOQyxuo HaHactHe

c qen c:b3AaBaHe Ha cpe;tu c HlIclbK noKa3aTeJI Ha npeqynBaHe V BI{coK aQlauurer r:svt

opraHurrHr4 pa3TBopr4Tenr{ (aqeroH Lrlrv xnoposopnl). flocraseFll4re 3a!.a!4v ca

TexHoJIoII4rI Hl4 14 Ca nibpBaTa ocHoBHa cTibnKa KT',M Cb3AaBaHeTo Ha eAHoMepnnre

SOTOUUa Kp:1rcTalr]1., 3aIIOTO 3AcsrAT cb3AaBaHeTo I'I OnTI4MI43UpaHeTO Ha npaALIBHuTe

eneMeHTI,I Ha CTeKOBere Ha Epar.

- KotunrorbpHo MoAenLIPaHe Ha

MlTepvanv n [paKTl',IqecKoTo

opf aHI4trHI4 p IBTB Op I{TenIr.
uo.4o6p.anaue Ha ceH3opHI4Te ceofrctna Ha- Paspa6orBaHe Ir npunafaHe Ha rexHr'IKIr 3a

cb3AaAeHI4Te QoroHuIa KpHcraJIIl.

flocraseHl4Te 3aAaql4 I4Ma HayqHo-npl4noxeH XapaKTep l7r3cflraT B63MoxtHocTTa 3a cl3AaBaHeTo

Ha ceH3opHlr eJIeMeHTu c eJIeMeHTapeH rIpI'IHIII{rI Ha AeficrBue'

2. Crenenu Ha rlo3HaHr{e Ha cbcroflHr{ero Ha npobleua'
B o6:opnara qacT rrocJreAoBaTeJIHO r,I r,I3qep[aTenHo e orll{caHo cbcTo.sHI'IeTO I',I OCHOBHUTe

rrpO6JreMI4 IIo TeMaTI,IKaTa Ha ALIcepTaIII4oHHI'Lr TpyA' llpegcranena e cbIIIHocTra Ha

$orounure Kpl4cranr,r r,r r.flxHoro MareMarl'IqecKo orlucanue. Bnr'lMaHI'Ie e orAeJIeHo Ha

MeTO.rU.rTe 3a c.b3AaBaHe Ha rropecTr4 MHO|OCJIOfiHI{ CTpyKTypI4' PagrleAaru4 ca I43IIOJI3BaHI',ITe

MaTepr.raJIII 3a cT,3AaBaHe Ha IIopeCTII CTSKOBS Ha Bpar. llpe4Crane66 ca OSHOBHI{TS 11O(XOAI,I

3a [onyqaBaHe Ha nopbo3Hll cTeKoBe: pa3IneAaHI4 ca cTeKoBe' I,I3IpaAeHI{ oT HaHoIIacTkII\V,

or Me3olopecrr{ aroeBe r,r cKeKoBe, I43rpaAeHI4 or 3eoJll4rra. HanpaneHl'Isr nl'ITeparypeH o63op

e u3KrroqureJrHo noApo6eH r4 r,r3qeplaTeJreH, 3arlorlBa C I4HQOpMaIIr4fl.3A rIbpBI'ITe Cs3AaAeHH

IIopbo3HII cTeKoBe c TexHI,ITe HeAocTaTbII|4 || :H.a'{]/rlF.IITe 3a IIpeoAoI,sBaHeTo |1M, V AocTI,I|a Ao

cbBpeMeHHI4Te rropbo3Hl{ creKoBe, Ao rlpo6neMl4Te Ir HeAocTarbIII'rTe, 3a quero orcTpaH'f,BaHe

ce pa6orr4 AHec.

B nzreparyp]Flus. o6sop oco6eHo BHr4MaHr,re e orAeJIeHO Ha I43rIOJI3BaHero Ha rIopecTI'ITe

cTeKoBe Ha Bpaf KaTO OIITIIqH]r ceH3opIL Pasue4arul ca KoHKpeTHII fIOAXOI.LI 3a I43MepBaHe

Ha ceH3opHl,rre cBoftcrBa Ha Epar creroBere, per?Icrpl{paHrr MLIHI4MaIHI4 KoHIIeHTpaII[[;

cTeKoBe,IIyBcTBIITeJIHI4KbMpa3nI4qHI,I|a3oBeuopIaHI,IqHI,Ipa3TBopVTenV)AeMoHcTpIIpaHe
TToTeHIIIIIIJIa 3a npl,InoxeHple Ha cTeKoBe, I43fpaAeHI'I OT pa3nI4qHI'I MaTepuaJII4'

Bnurr.lanue e oTAeJIeHO pr Ha I.,I3rIOJI3BAHUIa rexHoJIOrU{, I{3rIOrI3BaHero Ha 3on-reJl MeroAa 3a

lonf{aBaHe Ha cTpyKTypHuTe 6norone Ha Epar cTeKoBeTe. ,{erafinHo e pa3rneAaHo

lo[yqaBaHeTo Ha MeTaJrHIrTe oKcrIAIr tlpe3 3OJI-reJI MeToAa' Nb2o5z vZoS.

or Hanpan eil]|lfl-r O6sop IIo ecrecrBeH HarIr4H Ce AOCTLI|a Ao [OCTaBSHe Ha ocHoBHlrre 3a\Aqr4

B Ar4CepraIIr4oHHLIfl. TpyA.

3. crornercrBr{e Ha u36paHara MeroArrKa Ha u3cJreABaHe c rlocraBeHara rleJr u 3aAaqu

Ha ArrcepTaIII{OHHI,Ifl TpyA.

B rnaea 2 or guceprarlrroHHr4r rpyA e pa3rJleAaHo rlpunoxeHl'Iero Ha MeroArrre 3oJI-rerI I4

rIeHTpoOyx(Ho HaHacrHe 3a orJraraHe Ha rbHKtI cJIoeBe. OnrlrN'rfisl,1paF.kr ca MeroAI4Te 3a

nuti"ri" na NbzOs n YzOs oKc2trv 14 ca crsrare'g'rr o6pasqu c BI'IcoK tloKa3areJl Ha

lrpeqylrBaHe (n>2) h>Kerra:Ftalle6en]fllna rrpu cpaBHI,IreJIHo HITCKIT reMrleparypvIJa KanflBaHe.

flpuloNeuv ca nBa pa3nI'ItrHI'I noAxoAa 3a yBenlrqaBaHe H

r43rroJBBaHe Ha opfaHl{qHa Marpuua (Pluronic) u qpe3 Ao

(Si-MFI). llo rogu HaqI'IH e rlocrllruaro rIoAo6peHI'Ie Ha

0JIOeBe.

nopbo3Hll eAHoMepHI4 sorouru Kpl4cranl4 or I',I36paHV

r4M peaJlu3LrpaKe 3a orITI4qHa AereKul4fl' Ha \apv Ha



Ornoxeuu ca rbHKrr cJroeBe or HaHopa3Mepno 3eoJII,ITpI (MEL, Si-MFI, BEA) qpe3

qenrpo$yNHo HaHacrHe I,I e orrTr{Mrr3lrpaH MeToAa 3a Bb3rIpo}I3BoAI'IMo fionyrraBaHe Ha

cJroeBe c Hr1cbK froKa3areJl Ha npeqylnane. Paspa6orenpr ca HoB THn Marepr4aJrtr c HI4cr'K

loKa3areJl Ha 11peqynBale lr uo4o6penu ceH3opHI,I cnofictna, HapeqeH[ oKco-3eoJIIrrHI{

KoMrro3rrTr,r, cbcTosilIu ce oT MaTpI4Ua SiOz c BHeApeHIz HaHo3eoJII{ru' OnrzMvr3upaHl4 ca

ycJroBr4rra 3a IIoJIyqaBaHe Ha rGHKrI cJIoeBe or PMMA c olpeAenena 4e6elrana.

Fa:pa6oreH e MeroA 3a eAHoBpeMeHHo onpeAensHe Ha o[ITrrqHI4Te KoHcraHTI'I (n u k) n
Ae6enr,rHaTa Ha TbHKr4Te cJIOeBe caMo c r43MepBaHe Ha OTpaxeHIreTo oT rloBbpxHocrra I4M.

I,ISNONSEAHI4ST IOAXOA 3A OIITIAMI,I3I4PAHE HA IJAIJACflHETO HA TbHKI'ITE CJIOEBC' KAKTO II

a1aJr2r3a Ha caMLITe o6pa-:qu, HarItJIHo cr,orBercrBar Ha rlocraBeHara 3aI.a\a Ha

Arl CepraIIuoHHLIfl TpyA.

Teopernuno e rIoKa3aHO pr eKcrlepr{MeHTaJIHO e AoKa3aHo, qe [pI4 cTeKOBeTe, I43rpaAeHII OT

Nbzbs u V2O5 Karo cnoeBe c Br{coK rroKa3areJl Ha rtpeqylBaHe, I{ PMMA I'I HaHo3eonI4TIr

Karo Marep1raJryr c H14cbK rloKa3arerr Ha lpeqyilBaHe, ce Ha6nroAaBa KBa3I'I-MHororIocorIHo

orpal1eHr4e Karo ur4prr*uta Ha vrBtrrJura e B 4Lrafia3ona 0-60o lI ce ollpeAeJlt or orlTrrqHrr.f,

KOHTpacT.

,{err,rOncrprEpano e IIOTeHIIIIaJIHOTO IIp[noXeHIIe Ha eAHoMepHO (poroHuz KpI4cTanI4 3a

perrrcrprrpaHe Ha rrapr.r Ha arleroH. CrgAaAenrare creKoBe ca v3rpaAeHI'I or peAyBalql,I ce

"no."" 
or NbzOs/MEL, r<arro u or Nb2O3/Si-MFI. Ycranoeeno e HapacrBaHe Ha rlpoMtHara

B rrpolyc1aHero Ha creKoBere rroA nrs4eficrnraero Ha alleroHa c HapacrBaHe Ha 6pox na

CJIOCBETE B CTCKA.

,{ervroncrpzpaHo e II3IIoJI3BaHeTo Ha PMMA u NbzOs/VzOs cnoeBe 3a cb3AaBaHeTo Ha

"4ror"prr" $oronnu :llpprc'tuwr 3a onrl{tlHa AereKII[s :aanapv na xnopoQopu. Ha6lro[aBana

e [poMsHa B rlBera Ha creKa npr4 Ir3JIafaHe Ha xnopo$opt. rlpes rounloTbpHo MoAenl4paHe e

ycTaHoBeHo, qe rpoMgg1uraHa rlBera Ha creKa ce Abnxl{ Ha yBenl'rqaBaHe Ha Ae6enl4Rarakr

rroKa3areJl-r Ha npeqynBale Ha PMMA cnos.

Zscrersauero Ha LI3MeHeHilero Ha olrlrrrH[Te csoficrsa Ha cb3AaAeHI'ITe creKoBe rIoA

nrs4eftcrnne Ha llapu Ha opraHI4rIHI,I pa3TBOpI4TeJII{ HaIISJIHO C6OTBeTCTBUI Ha ueJITa Ha

Ar4cepTarlr4 oHHV-fl TpyA.

4. Kparrca aHaJrrrTrrqHa xapaKTeprrcTr{Ka Ha ecTecTBOTO I{ OrIeHKa Ha AOCTOBepHocTTa

Ha MaTepIIaJIa, Br,pxy r<ofiro ce rpaAqT flpuHocl{Te Ha AIIcepTaIIIIoHHIIfl TpyA.

,{ocronepnocTTa Ha nonyqeHl4Te pe3yIITaTLI e IIoTBbpAeHa qpe3 cbIIocTaBtHe Ha

TeopeTI,IqHIITe AaHHI4 C fl Onyr{eHuTe eKcnepI4MeHTaIIHI4 pe3ynTaTII.

Hanpuruep, qpe3 KOMnroTspHO MOAeJrVpaHe e rIoKa3aHO, rle npl4 cTeKoBeTe, I43fpaAeHI{ oT

MzOs u VzOs Karo cJroeBe c Br4coK noKa3areJl Ha flpeqynBaHe, Ll PMMA I'I HaHo3eoJII'ITI'I

KaTo MaTepuan1 c HI{cbK lroKa3aTen Ha ttpeqyrrBaHe, ce na6lrOAana KBa3II-MHoroIocorIHo

orpaxeHl,Ie Karo ilruprr:oura Ha rrBr4uara e B l:vrarra3o:F'a 0-60o u 3aBHcI{ or oIIrI4r{HII.s

KoHTpacT. r{pe: raelrlepBaHe Ha crreKTpLITe Ha oTpaXeHI,Ie [pI-I IIaAaHe Ha cBeTiIIIHaTa rIoA

.5r-5rr 3a ABere (p-n s-) nonspr43arlfipr e .4oKa3aHo cblrlecrByBaHero Ha I4BI'IIIara Ha KBa3I'I-

MHOfOIIocoqHo orpaxeHl4e.

5. Hayuuu taluyu HayqHo IIpIIJIoxHIT [pIIHocu Ha AI{cepTaII[oHHus TpyA.

ocHosHlrre pe3yJrTaTr4, BKJrroqeHr4 B Ar4cepTaIIlIOHHI{t TpyA ca cucTeMaTIr3IdpAHlI B qerupu

npr4Hoca:
- ,{enaoucrpr4paHo e ycnerxHoro vspa6orBaHe Ha rIopbo3HI,I rIerBbprBGnHoBH creKoBe c

MHOfOnOCOtIHo OTpaXeHI4e B IIII4pOK AI4ana3OH OT T,IJII{ Ha IIaAaHe qpe3 ,,MOKpu MeTo4I'I"

v TqxHoTo 113[On3BaHe KaTO OIITLTqHT4 I4HIVKATOpI'I 3a [apl4 Ha JIeTJIL'IBI4 BeIrIecTBa.

- Pa:pa6oreHr4 r,r xapaKTepr43upa[v ca HoB TI4n Marepvanv, HaperIeHI'I oKco-3eoJIklTHI4

KoMrro3rrrrr, cbcroqur4 ce or Marpllua or SiOz ulpr NbzOs c BHeApeHI4 HaHo3eoJII4TlI,



flllplrre)KaBaur4 noKa3aTeJr Ha npeqyrrBaHe) Bapllpan\ B IxI4poKI4 rpaHVIIl4 I4 noAOopeHI4

ceH3 opHt4 cBo fi crBa, c [p.t{Mo o Kc I4AHara MaTp I4Ua.

[ervroucrpzpaHa e Bb3Mo)KHocrra 3a KoHTponlapaHo orJlaraHe Ha r:bHKI'I cJIoeBe or
MeraJrHtr oKcr{Ar.r (NbzOs v VzOs) v HaHo3eonI4TH c BLIcoK oIITIrqeH KoHTpacr,

nocpeAcTBoM JIeCHI4 V eBTI./.Hr4 MeTOAr4 Ha [OlyqaBaHe Lr [pI4 opaBHI'ITeJIHO HI4CKa

TeMneparypa 3a oKcIzAHuq crofr..

flora:ano e ycilerrrHoro lr3rroJr3BaHe Ha (foroueu Kplacran Karo noAno)KKa 3a

qyBcrBureJrsus ctoir or PMMA, npr4 Koero e nonyqeHo rlor{Tkt rpl4 nbrl{ yBeJILIqeHI4e Ha

r,r3MepBaHr'tJr cr4rHaJr cneA I43naraHe Ha napl4 Ha xnopo(fopv B cpaBHeHVe c ro3l{ npu

LI3II9JI3BaHe Ha MacIrBHa (n cnyvag, cu\vrr\r4eBa noAJIo)Kra), roero rtocraB.tl ocHoBa 3a

6r,qequ paspa6omz Ha raKbB Tr'In ceH3opu.

HayuHure [plrHocv Ha Ar.rceprarlrroHHrr.f, TpyA nocraB.sr ocHoBara 3a pa:pa6ornane Ha

OTTI4TIHI{ CEH3OPIT HA JIETNIIBII BETIECTBL ]1r3IPAAEH]?r HA 6ASATA HA EAHOMEPTTU $OTOHHII

Kpr4craJrlr, c eneMeHTapeH rIpI,IHuI{n Ha 4efrcrnve.

6. Oqenna Ha cTeIIeHTa Ha JIIIqHo yrIacTIIe Ha AoKTopaHTa B npllHocuTe.
Karo ce B3eMe noA BHI4MaHVI anuru3 Ha cbcrotHl,Iero Ha I,I3cJIe.4BaHI4Te B II,IcepraUrroHHI4.fl

TpyA [po6JreMr{, rr3JroxeH B o63opHara qacr, o6ocnosrara Ha npvnaral:vrre reoperl,Ir{Hl4 I4

- eKc[eprrMeHTaJrHrr flporleAypz, KaKTo r4 LIHTepnpeTaIII{s Ha nonyrleHvTe [aHHkI, IIpeACTaBeHI{

B rJraBure cbAbplKarrl[ opr4rr,rHanHr4 pe3ynraua (rranu 2, 3 u 4), lorropaHTa rIo3HaBa 4o6pe
cbrrlnocrra Ha r,r3cJreABaHr,rre npo6neuu H e [onyqLIJI cepl4o3Hlr rlo3HaHus. s oiilacrra Ha

TexgoJror[r,rre ga rrorryqaBaHe Ha mnxocnofinu rIoKpI4TI{t, onrlrtlHrrre cnoficrsa Ha

BerrlecrBara r4 Teoperr.rrrHo MoAenr.rpaHe ua @oronrurre Kpllcrzlnu, Pasronopl4Te c AoKTopaHTa

lo c:bxlHocTTa rr npeAcTaBeHr4Te pe3ynTaTpl B AI{cepTaIIlIoHHI,Ifl TpyA ocTaBtT 4o6po
BIIEIIATJICHVE 3ir JII{qHIiI. MY NPI,IHOC,

7. flpeqenrca Ha ny6nurcaqul{Te rlo AncepralluoHnl'rs rpyA.
Pe:ynrarure, npeAcraBenvr B Ar{ceprallLronnkrfl. Tpy[, ca ny6nuxynaHu n 6 crtucarrfl. c IFunlt
SJR: Bulgarian Chemical Communications (IF:0.349), Optics & Laser Technologt (IF:1.647),
Dalton Transactions (IF:4.197), Sensors (IF:2.245), J. Phys.: Conf. Series (SJR:0.363), Optical

and Quantum Electronics (IF:0.987). Pesynrarvre ca rpeAcrBeHlr Ha 17 rtex<4ynapoAHl4 Ir

HarlproHilnHvr:rrayrr:el]1_ Sopyvra u 3 or rflx ca ny6nur<ynaHll B rI'b-JIeH TeKcr B crleqrlaJlH3r4pa'F'kr

vrsnartrrs., a lrMeHHo Bulg. J: Phys. yt Nanoscience & Nanotechnologt. Tpu or ny6nutcaqrrrrre ca

rlrrrprpaHr,I o6uo 10 umu.

8. Anroper[epara e LBrorBeH cbrJracHo r{3I{cKBaHIrflTa 3au3rorBtHero rr,ry. Cr4:sp)KaHllero

na anrope$epara cborBercrBa Ha cb4lp {aHl4ero Ha ALIcepraIILIoHHu-f, TpyA Karo orpa3.sBa

aAeKBaTHO OCHOBHI4Te pe3ynTaTII 14 IIppIHoclITe Ha AI'ICepTaIIIIOHHI4.I TpyA.

9. Brnpocu:
- Pa:rreAan e eQexra or crapeeHero Ha 3ona Bbpxy oIITIrrIHIrre cnoftcrea v lle5enunuta

Ha cJloeBere. Or rneAHa roqKa Ha rrpaKT[qecKoro npl{nox(eHI4e, I,IHTepecHo e nanu

,,crapeflT') caMI4Te cJIoeBe r.e. [poMeH-sr rI4 ce orrrllqHure I4 ceH3opHnre csoitcrsa Ha

cJIOeBeTe nrn npeveto?
- EIraH or r,r3rroJr3Balurre MeroArr 3a yBenuqaBaHe Ha 4e6eluHara Ha cnoeBere e qpe3

MHOfoKpaTHO rrpr4naraHe Ha npoueAypaTa no oTJIafaHeTo IrM. 3ol-rel MeToAa

ocr,IrypflBa 4o6pa Bb3rrporr3BoAlrMocr Ha orJlaraHlrre cJloene. 3arqo, Bce rIaK, ce

nonyqaBa 3aBprcr4MocT Ha rroKa3arers. Ha IIpeqyIIBaHe Ha cJloeBere or Ae6elunaTauw?
- HapacrBaHero Ha 6pos, Ha cJroeBere B creKa ua Bpar BoAIr Ao yBerl4r{aBaHe Ha

lpoMsHara Ha KoeQzqrreHTa Ha nponycKaHe Ha creKa noA srsAeftcrBlre rtaraza. WNra



Jilr lr oT KaKBO Ce oflpeAeJlfi OIITI4MaJIHI4I, 6pofr' Ha cJIOeBeTe 3a Iz3rpa]KAaHeTO Ha

CTEKA?

- Pa^:pa6oTeHr,rre oKco-SeoJIIrTHIrTe KOMTIO3I'IrI',I (Sioz:Si-MFI) npoxnrnar no4o6peHu

ceH3opHr,r ceoftcrna B cpaBHeHr4e c r;1vQT:g^S OKCI,IA' 3auto cTeKoBeTe, I'I3fpaAeHII OT

Nb2o5 Lr oKco-3eo Ifir'IHLTKOMIIO3I4TI,I He pealupaT IIpII pl3nalaHe Ha IIapII Ha aueToH?

- Kue 6uxa lrorlil na HaMeprr rroreHrlr4anHo npIrJIOXeHI4e XI46pI4AHI'ITe ceH3OpHo

eleveurn?

10. Mneunqr rrpertopbKl{ rr 3a6eJrexKl{'

,Il,ucepraquoHH[sT tpy4 
" 

pa3pa6oTeH Ha BI{coKo HayrIHo HI'IB6 I{ e HaII[caH I{3KJIISqLITSJIH9

rpavroilro. Marepnalr,t 
"-4O6p" 

cTpyKTypI4paH n HaAJIeXHO osoptr'leu' KOeTO IIO3BOJLflBa

necno Aa 6r$e pa36paH. B r<pax Ha BCsKa oT aBTOpCKI4Te IJIaBLI ca ckIcTeMaTI43I{paHII

floIyrIeHI4Te ocHoBHIr pe3yIrTaTI4, KOeTo npaBl{ MHOrO 4O6po BIIeIIaTJIeHI',Ie'

B 4vcepraquoHnlltr rpyA, KaKTo rr B aBT v

rpeIrIKI,I, KoI,ITo Kurro uslo He flperrar Hapa36l4 14

cacTutr4vr, KOITTO He ca ofII4CaHI{ B CTIIIC:bKa Ha

11. 3arc.rrrorreHr{e c flcHa rroJroxIITeJIHa I{JIII oTpIIIIaTeJIHa oIIeHKa Ha AIIcepTaII[oHHus

TPYA.

lIpe4CraeeHI,LlT ALIcepTaULIoHeH TpyA I{Ma JlofuqeH, noCneAoBaTeJIeH II 3aBGpIIIeH BI'IA'

IlocraneuuTe 3aAarlu Ca II3IIbnHeHIlI, ocHoBHaTa IIen Ha I43CJIeABaHVflTA e IIOCTH|HaTa'

flpe4craneHllTe MaTepilanv IIO 3aUII4TaTa ga B ct'OTBeTCTBIle c IIpaBI{nHI4Ka 34 ycnOBl4sTA LI

pirc 3a rrpr,rAo6r,rBaHe Ha ."ayq*r4Te crerleHrr Ir 3a 3aeMaHe Ha aKaAeMI4qHvI Anbx'ocrl'I B

^tZOVt, 
IlpanznnuKa 3a ycnoB vIflTa vI pe$a 3a upu4o6unaue Ha HayqHI{ creIIeHI{ I{ 3a 3aeMaHe

Ira aKa.IIeMI,ITIHU AnbXHOcTLI B BAH, KaKTo I'I B CbOTBeTH[Te C I{3}ICKBaH]1^flTA]Fla 3PACPB n

llpanrannnKa 3a HeroBoro rIpI'IJIaraHe'

Ha |ASarA Ha KaqeCTBOTO Ha IIpeACTaBeHIITe MaTepI{aJII{ \r 3HaqI{MOCTTa Ha

rroJryqeHllTe pe3yJITaTIIr nperropl'qBaM Ha yBax(aeMoTo Hayuuo xypu Aa IIpI{cr'AIr

obpasonareJrHara I{ HayqHa crerleH ,AoKToptt Ha KarepuHa Jla3apoBa'

PeqenseHr


