
CTAHOBUIIIB
3A Ar.rcepTaquoHHuq TpyA Ha

rrHx. CBerJro3ap PaAen faHen,
peAoBeH Aor$opanT KbM KareApa "@u:raxatt, XTMY

Ha reMa ttHerpa4uquoHHrr crbKJIa Ir crr,KJroKepaMr,rKrr c yqacrr.re na SepoeneKTpr,rrrHrr

{alut'ra npugo6lrBaHe na o6pa:onareJrHa u HayrrHa crerreH ,,.(oxropot rro HayqHa

cfleql{aJrHocr 4.1 @rlsuqecrcI{ HayKIr (E.rexrpuuHr{, MarHr,rrHrr rr orrrrrrrHrr cnoficrsa Ha

KoHAeH3[rpaHara ruarepun)

or Aou. A-p Euurrar feoprueea Eara6aHoBa,
llucrnryr rro eJreKTpoHrrKa, EAH

llperreg rr aHaJrrr3 Ha Arrcepraur.roHHuq rpyA

flucepraqraoHHrr.ar rpyA e B:bpxy aKryanHa reMa. Ornac.s ce no c]rHTe3rrpaHe v
ll3cneABaHe Ha HoBH $yHxquoHanHu Marepuanr4 crrrKJra v crbKJroKepaMr.rKr.r c

$epoenerrpr4qHr{ Sa:er.
CtsAaeaHero LI Ir3cJIeABaHero na $epoleKTprrur4 6y4n nenpecraHeH r.rHTepec Beqe

Aecerl4Jlerr4fl troparv cnequ$uuHrare cnoficrea Ha re3r{ MarepvaJrur, a r.rMeHo npu
TeMrleparypll ro-HLIcKI4 or reMneparypara na Kiopra (rerraneparypara, HaL Korrro BeulecrBa

ry6m clr MarHltrnzre/enexrpl4rlHr.rre cr4 ceoficrna) ce na6nrcIaBa crroHTaHHa ilollpLr3ar\us'
HarLIqHe Ha xI,ICTepe3I{C B 3aBr4Cr4MOCTTa noJlf,ppl3a\ilfl: BbHIIIHO eneKTpI4r{HO IIOJIe, KaKTO kt

Harar{He Ha eneKTpl4r{Ha AoMeHHa crpyKrypa. Te:u csoficrea npaBflT Qepoenexrpurlr.rre
BaxHI,I B peAHUa np[no)KeHlIq - OT KOHAeH3aTOpr.r, pe3oHaTopr,r rr KanauuTrrBHV eJreMeHTr4 B

LIHTerpanHI4 cxeMpI, Ao 3arlaMer{Batul4 ycrpoficrna, ycrpoficrsa sa 6e:Nr4rrHare KoMyHr4KauH

14 [p.. flpuloxenvflTa rrpsKo 3aBl4c-flr or cbcraBa u crpyKTypara Ha $epoerer<rpuxa,
pecneKTaBHo oT MeToAa Ha HefoBoTo noflyrraBaHe.

flpe4cranenara Al{ceprarl}rfl, cv rrocraB.s 3a uen Aa 6rle r43cJreABaHo

cr:sx:roo6pa3yBaHero ra Sa:oo6pa3yBaHe B ABe HoBpr, Heu3yr{eHz Aocera oKcr4AHr4 crrcreMr{:

1) TeO2-BizO:-ZnO-Nb2O5 u 2) TiO2- TeOz-BizO3-ZnO-Nb2O5, KoKro v [a ce orpeAenv
BJIHrHr4erO ua Tio2 Bbpxy csoficrsara Ha cr{creMara c HetoBo yr{acrr4e. 3a nocrutaHe Ha

uenra ca @oprray.nkrpaHr 4 zagauu: Aa ce r43cneABa cr:bKrro- n Sa:oo6pa3yBaHero B ABere
cllcreMu; [a ce u3flcHvl BJrr{rHuero ua Tioz Bbpxy Kpr.rcranr43ar\t4flTa Ha crbKJrara or
cHcTeMaTa, Ko.sTo ro csAspxa; Aa ce floT1,pcr,r Bpb3Ka MexAy TeHAeHur4rTa 3a

arr,ropousupahe Lr B]1.Aa Ha crpyKTypHLtre eA]|-HLruu (lolueApz), u:rpaDKAaLr]iv Mpexara Ha

o6pasuure; .qa ce olpelenl4 o6racrra or cbcraBLr, B Korro Karo ocHoBHa $a:a
I{3KplIcrilnHsupa ZnTeO3. flocraBeHara Uen Kopenvpa c HalpaBeHr4q nureparypeH o6:op,
rofiro 3aBbpIIrBa c I43BoAI4 oTHocHo Jrr4rrcara Ha AaHHrr 3a Br:rllt'.]H]1rero Ha TiO2 Karo

rrapeNoo6pa:oBaTeJr B MHoroKoMrroHeHTHr4 oKcr{AHI4 cr{cTeMr{, KaKTO I,r OTHOCHO ponflTa Ha

TenypI4THt4Te crbKJIa Karo Marplrur4 3a cr{HTe3 Ha Kpr4craJrnu $a:u. Hapeg c roBa o6soprr
IIOKa3Ba, rle I,IHTepeCbT KBM CTfAaBaHe Ha HI4CKOTOrIT4MI{ CTbKnOKepaMI{KI,I pacTe, r:Sfi rarO
Te HaMHpar rIpI4noxeHLIe Karo MIzKpoBr,nHoBr4 nueJreKTplrrlr4 s 6e:Nu.rHrrre KoMyH:znatrytyt,

eAso oco6eHo alffyanHo rrpHnoxeHue.



,{uceprauuflTa e HarlrlcaHa Br,pxy i06 crp. Cr,4rpxa 50 Srarypu u 5 ra6tut\u.
I-[urupaurzre nlrreparypHu Iasror{Hr4ua ca o6uto 207 . Te ca ra1arpr cneA BceKr4 pa3Aen r{ roBa

ct4 JIHO ynecHrBa rll4 TaTeJrg.

Crulsocrra Ha I43cneAoBareJrcKara pa6ora rro Arrceprarrr,rflTa e orpa3eHa B

eKc[epvMeHTaJ'IHaTa qacT, KorTo pa3TnexAa:

1) ExcnepnMeHTa:IHara MeroAr4Ka- a) cyponvHu 14 MeroA Ha cuHre3; 6) uerolu aa

xapaKTepr,r3prpaHe H a n olyr{eHr4Te M aTepLr aJrr4

2) ErcnepaMeHraJrHrr rr3crreABaHr,rq 3a cr4creMara Te02-B izO: -ZnO-NbzO s

3) ExcnepnMeHraJrHu r43cJreABaHr.r, 3a clrcreMara Ti02- TeOz-BizO:-ZnO-NbzOs

Oruocso [BpBara cucreMa. fl:spnoua.rarHo ca H3cneABaHr.r 4 6p rpofiHt4 cr4creMr4

TeOz-BizO3-ZnO; TeOz-NbzO5-Bi2O3; BizOyZnO-NbzOs; TeO2-ZnO-NbzOs Karo ca

cuHTe3I{paHI,I o6pasqu c pa3nLIqHI{ cBcraBrr, Kor4To B nocneAcrBr4e ca no4po6uo
aHaJrr43r.rpaHz c pa3nrrrrHH $u:uroxlluuuHa MeroAH POA, ITA, I4q- v PaN,ranosa

cneKTpocKorll{-t, KaKTo I{ cneKTpocKoru4, B ynrpaBr4orreroBara h Blz4ill.r,ara o6lac:r. Ha
6asata Ha nonyqeHl{Te pe3ynraru e pa3rneraHo crsxroo6pa3yBaHero B r{erBopHara cr.rcreMa

TeOz-BizO:-ZnO-NbzOs rpu 6 pa:lzuuu cbcraBa v e orpeAeneHa o6lacrra Ha

cr"rrloo6pa3yBaHe. Onpe4eneHa e cbtqo, TepMrrqHara cra6unHocr Ha kt:;lpatu crcxJra or
cl{creMara. C lououra Ha POA, I49 u PanaHoBa crreKTpocKorul, e r.r3cJreABaHa crpyKTypara
Ha crbKJIoKpHcranHI{Te o6pasuu or ra3rz cHcreMa. YcranoseHr,I ca ycnoB4gTa3a cHHTe3 Ha

nonr.rKprrcraJrHr4 npoA y t<tu ZnO, ZnT eO 3 u gp .

flcno ca pa3rpaHLl,ue:a:a a3[oJr3BaHr.rre nr4TeparypHt4 raHHr{ 3a 0a3oBr4 Ar,rarpeMrz r{ Ap.
a co6creeHare a3cne.4Baltis, rro Allcepra\lrflTa. Hanpaeenure rbnKyBaHnfl. Ha pe3ynrarere or
SueuxoxnrtlrqHlrre anaJrkr3Lr npeAcraBrr BqpHa Kaprr4Ha orHocHo repMraqHara cra6uruocr
Ha I43CneABaHHTe TenyplITHLI CT:bKJra KaKTO 14 OTHOCHO CTpyKTypaTa Ha cr{HTe3vpaHHTe

o6pa:qa.

Orsocuo BTopara cllcreMa. Ha 6azata Ha qyxAr4 t43cneABaHr.r t za 6uuapHara cr.rcreMa

TiOz- NbzOs u rpofiuara crlcreMa TiOz- TeOz-BizO 3 v H0, co6crseHr4, 3a c:srrlara rpoftHa
cl4creMa, e Ll3yrreHo crrrnoo6pa3yBaHero II Kpl{cranH3a\LrflTa B cJroxHaTa rreTopHa cacTeMa
TiO2- TeOz-BizO:-ZnO-NbzO5. Cuure3prpaHil LI r43cneABa:rrLr ca 6 o6pasqu c pa3nr.rrrHt4

MoJIHI4 cBcraBV. floxasano e, lle crBKJrara or pa3rnex(AaHara cr4creMa r{Mar Ao6pa repMi.rlrHa
cra6urnocr ao 4000c . klzscneHa e ponsra na Tio2 B6pxy Kpr4cranrr3aur.roHHr4Te npoqecv B

I,I3cJIeABaHI{re o6pa-:qu. lloxasano e, qe rpl4 oxnaxAaHe Ha crorrr.rJrKr,rre Morar la 6r1al._

lonyrreHr4 nonr.rKpr4cra;rnu o6pa:qu, csrbpxauru ocHoBHo znTeo3, TiTeZO: z TiTe3os .

Toea e BaxHa KoHcrarauut, rrit Karo e [I3BecrHo, r{e MarepI4aJ'II{ ctAtpxaruu re:z Sasu
lpoflBrBar Ao6pn I[eneKTpI,I.{HIa ceoficrBa v Morar Aa ce H3rroJr3Bar xaro $epoeneKTpzqr4.
HaupaeeHu ca I{ eJreKTpI4tIHr.r H3MepBaHr.rr 3a eAI4H or 6-re r,r3cJrerBaHr.r o6pa:qu, cbAbpxarq
alroprfna H nonlrKpl4criL'IHa $aza u e ycraHoBeHa Hr4cKa eneKTponpoBoAHocr. Hape4 c roBa
He ca ua6.nro4aeaHr'I 3HaqI4TenHH npoMeHr,r B Ar,reneKTprrrrHhre zarylu c [oBr{rraBaHe Ha

reMrreparypara Ao 6000C.



Xaparcreplrcrl,IKa rr orIeHKa Ha flpuHocrrre rr ny6nurcaqur{Te tro AuceprarruoHHuq rpyA

Karo Llq,'ro, Ar4cepraur4oHHara pa6ora ce orHacs KT,M eKclepr{MeHTaJrHr4Te HayqHu

lr3cneABaHr4f, cBbp3aHr4 c [onyrraBaHe Ha HoBr{ AaHHra. Te ca cB:bp3aHIa c rrpouec}rre Ha

crrxloo6pa3yBaHe B ABe HoBr{ oKcr4AHr4 crrcreMr,r, rrpeAcraBn.sBarlr4 r4HTepec 3a cb3.4aBaHe

Ha HoBr.r Mareplranr4 or rr.rna $epoererrpuqu. flocraeeHara rleJr il 3aAarru Ha

ArrceprauflflTa ca r{3rrbJrHeHll. Hapeg cbc cr{HTe3r{paHero Ha forqM 6pofi o6pa3urr or
r.r3cJre4BaHrrre crrcreMr{, r{3Br,p[reHo e lr uogpo6uo oxaparcTepr,r3lrpaHr{ c [oAxo4flrrlrr 3a

rleJrra MeroAr,r. Hanpanenure rr3BoAlr v rr3Tr,KHarrr flprrHocu BflpHo orpa3qBar

cbrrlHocrra ua pa6orara - HayqHa u HayqHo-flprrJro)r(Ha.

flo Aucepraur.rqra uua 2 cratuu n 6urapcxu crrvcaHus. yr 4 roKnaAa Ha

xon$epeHqvrvr, B c'rarvure v e 3 or AoKnaAr4Te, AoKTopaHTT,T e rrbpBr4 aBTop. Tora N,rrr Aasa

ocHoBaHr.Ie Aa crrlrraM, rle ocHoBHIITe 4efiuocru rro l[ceprauuara ca HefoBo Aeno.

flocoqenure uy6ruxaql4lr rloKpr.rBar pr3rrcKBaHrflTa na 3PAC PB ra flpaer4JrHprxa na XTMY sa

upu4o6ueaHe Ha o6pa:onareJrHara u HayrrHa crerreH ,,.{oKTop".

Kpuuruuu 6erexrcu rr KoMeHTaplr

Cvrarar,r, qe HanpaBeHu.f,T nr4Teparypen o6sop e rpeKirneHo roJrrM (53 crp.), rofi
I43tII,r3a r.r3BbH paMKr.rre Ha rrocraBeHara reMa, Karo BKJrror{Ba noApo6uo pasrnexAaHe Ha

BCI4[IKI4 BT,3MOXHTT @epOenerrpur{Hr4 MaTepl4anr4 r,r MeToAr4 3a TflxHoTo lronrraBaue. 3a

CT,xaJIeHI'Ie, HeMOxax Aa OTKpI4, [IO-|OI{MO pa3HcKBaHe Ha MeTOAa Ha npeOXnaIeHATa

crorIIrJIKa, a rofi e ocHoBHr4q MeroA 3a cr.rHTe3 B pa3rnexAaHure cr.{creMr{. flpueuatr roreMu.f,

o6eu sa o6:opa Karo cpeAcrBo 3a o6yueuue kr pasru:apflBaHe 3HaHr.rflTaHa 4racepraHra. B

Ta3I4 Bpr,3ra LIcKaM Ia or6erexa Lr3KJrror{r4TeJrHo roreMu.sr 6pofi nureparypHr4 r43TorrHrruu,

tro Kolrro rofi e HanHcaH (o6ruo 86), rcaxro u ga o6spHa BHr{MaHr{e, qe e 4o6pe La ce

ulrrllpar oplrrl4HilnHure pa6oru, a He 1 o6:opna (uanp. t.l.4.3 CmtxnoxepavtLtltHLt uemodu
3a nonyqasaHe Ha $epoetercmpuqHu ,Mamepua.qu e H3rpaAeHa ocHoBHo sa 1 uurar, o6sopna

rJIaBa or xuura). !o6pe e cbtuo Aa ce [perru3rzpa H3rrucBaHero Ha MareMarr4qH[Te

ypaBHeHI4q, Karo ce nocorrBar 14 napaMerpr{Te, Kor4To yqacrBar n rrx (nux r.1.4.3 a) Teopun

H a Kp u c m qn u s ctllunm a (rcuu e mu rc a u s ap o d uu,Lo o 6 p as y a au e )) .

3arc,rroqenue

flpelloxernflT Lkrcepraul4oHeH TpyA e c r{3[6JrHeHa uen v 3atra.uv. Hanpaneuzre
I43BoA[I u rocrlrtHarl4Te HayqHV npllHocr4 c:[,orBercrBar Ha rlenra. Hayxouerpr4rrHr4Te AaHHrt

no lt{cepra\ilsra [oKpLIBar r,r3r4cKBaHr4flTa Ha 3PAC PE , flpanrzJrHr{Ka 3a fipunaraHero My r.{

ua flpanurHr.rKa Ha XTMY.
Brs ocuona Ha BcIrqKo roBa, rrpeAJraraM Ha yBaxaeMoro Hayuuo xyprr Aa

rlprrcbAlr Ha uHx. Cneuo:ap PaAes lauen, peAoBeH AoKTopaHT K:bM KareApa "@rz3uKa",

XTMy, o6pa:onareJrHa rr HayqHa crerreH ,rfiorcropoo.
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