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HaYrrHo-npuroxHo oTH0meHrre'

crnpeuennara krHAycTpl{anfisalEufl. Ha o6rqecrsoto flopaxAa BCe IIO-HapacTBaIIIa

neo6xoArauocr or Ko'Tpoir Ha 3aMbpcsBar{ero Ha oKoJrnara cpe$a, KaKTo lI B peAIrIIa c(fepu

Ha r,rHAycTp vrflTL, CerrcKoTO cToIIaHcTBO U MeAI{III4Hara. Toea oT cBo-tr cTpaHa o6yclanx

orpoMHrrfl lrHTepec [pe3 rrocneAHuTe roA]IHII Xlrra pa":pa6orBaHeTo Ha qyBcTBI'{TeJIHII' TOTIHI',I

V eBTyrHLI ceH3opl4 c MI4Kpo-pa3MepI{ II c Bs3MoXHocTI{ aa unoro$yHKIII{oHaJIeH KoHTpOn'

flpes nocneAHrrTe H.flKOJTKO AeceTI,IJIeTI{fl 3HaqI'{Te[eH HayqeH [HTepec [peAI43BlIKsaT lD',2D

u 3D $oroHHr{Te KplrcTanfl 3a cs3AaBaHe Ha ceH3opv c o[TI4lIHa AeTeKq[fl'> sBflBaT]ryI Ce KaTO

oTJIrrrIHa anTepHaTll BA HA eneKTpOHHI'ITe TaKpIBa, 3aIIIOTO pa6orxr npu craftna TeMllepaTlpa',

He !I3r,ICKBaT AOIIbJIH?ITeJIHO 3axpaHBaHe lI [pI'ITexaBaT eJIeMeHTapeH IIpIIHIII{II Ha AeTeKIII{S'

or TflX eAHoMepHlITe sororruu KpIIcTanu ca uafi-4o6pe [poyqeHu !| ofII,IcaHI4 B

nl,ITepaTypaTaIIopaAucpaBHI,ITeJIHoIIo-JIecHI,ITelIAocTbIIHI{MeToAI43aT'xHoTo
,ronrru*e. lIpousnoAcTBOTO Ha TaK[Ba cTpyKTypI{, U3nol3naftK}I IIOpbo3HI',{ CJIOeBe' KOIITO

6zxa Aoeeru AO yBenr{rraBaHeTo Ha qyBOTBIITeJIHOCTTa Ha ceH3OpHLIfl eJIeMeHr o6a-re e ece

oue [peApI3B IKareJICTBO' ]I CpaBHITTeJIHO MaJrKo I',I3yqeHo'

,{racepraquogHkttT TpyA Ha Karepuua Jlasapona O6xnaqa pe3yJITaTI4Te or o6ruzpuo 14

SaArI6OqeHo u3cJIeABaHe Ha IIOpbo3HII eAHoMepHI'I QOrOunu KpI'IoTaJII'I' I'I3fpaAeHI'I OT

TsHKr{ cJroeBe or Nbzos nYzOs, HaHOpa3MepH[ 3.OJIIIT]I I',I IIOJII';IMeTIInMeTaKpvIIITI', c II.JI

HaMr{paHeTO na e(beKTI,IBHI4 I.'I eBTIIHLI "MOKp[" MeTOAI'I 3a T'XHOTO B63IIpO]I3BOAI'IMO

floryqaBaHe rr ofrTtrMtr3[paHeTo Ha TexHI'ITe cnoftcrea c ofneA Ha IIpLIJIOXeHI'IeTo vM 34

orrTr{rrHa AeTeKIII4fl Ha IIapI{ I{a JIoTJILIBI'I BeIIIecTBa' Curarau' qe paspa6otnauuxr B

Ar{cepTallfloHHflq TpyA [p66neM e HeCbMHeHo aKTyaJIeH, KaKTO B HayqeH TaKa ]I B Hayr{HO-

rrpr4JroxeH acrr"n t, "raftru 
npe4BI'IA BCe IIO-HapacTBaIIIaTa neo6xoAvuocT oT cb3AaBaHe Ha

eBTrrHIr ceH3opr,r c 6tps oTIOBOp I,I Bb3IIpoI43BOA}IMI4 xapaKTepI4CTI{KlI' c IIOTeHUIIaJIHI',I

B'3MOXHOCTI,I 34 nplrnoxeH1le B eKOJIOfrrtra' MeAI'IqI',IHara Ir pa3nI',IrrHLI csepu HA

rrHAyCTpI4flTa.
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KOHUeTITIuIITe, IIOAXOATIIII4Te MoTOALI v MaTepI{anI4 3A [onyqaBaHe Ha [opbo3Hll

MHOTOCJIOftHu CrpyKrypr.
Jlureparypnurr o6sop e 4O6pe CrpyKryptIpaH, HaIIpICaH e flcHO Vr IIOKa3Ba, qe

AOKTOpaHT6T fIo3HaBa oTII4TIHO CbCTotHIleTO Ha upO6nevra' Ha ocuonara Ha flpoBeAeHl{fl

3arbr6oqeH aHaJru3 Ha 3uarrlrreJrur,rf rro o6ervr rurreparypeu Marepr'raJl HarrbJIHo o6ocnonano e

MOTprBpIpaHa I,I ilOCTaBeHa IIenTa Ha AlIcepTaIII4OHHI4tr TpyA'

M3.

I4z6panure froAxoAr4, Kotrro BKlrOqBar rrr[poKa raMa or cbBpeMeHHI'I MeroAlI I'I TeXHI'IKI',I'

raro CE-M, TEM, cnerro$oroMerpI4tlHo onpeAenrHe Ha orITlIrIHIaTe KoHcraHTlI' olrl4qHo

MoAenrrpaHe r,r Ap. ca no46parur qeneHacoqeHo 3a rlocrlrfaHe Ha rlocraBeHllTe ueJI[ v 3a\atil4

ilcaBcboTBeTcTBI{eccbBpeMeHHI{TeTeHAeHIII,I[TeBpa3BuTpleToHakI3cneABaHVflTaB
o6lacrra na SorOul,I ara. Karo IIsIo cM.flTaM, qe II3noJBBaHuTe B AI{cepTaII}loHH}Ifl TpyA

MeTOAI,IKI,I ca aO6pe no46pauu 14 IIpeqI'I3I{pAHkI vI yc[eIIIHo oIIOMOTHaT 3a pellaBaue Ha

rrocTaBeHI4Te 3AIA\V,

AIICEPTAUIIOHHIIfl TPYA.

,{zcepraquoHHllfl TpyA e HaIIucaH Ya I57 cTpaHI'Iqu' BKnIoTIBaIqII TI4TynHa cTpaHI4IIa'

C16A.5prnaHtle, yBOA, 4 rtanU,3aKiIIOqeHI'Ie, IpI{HOCII, Crr]ICrK na ny6mlnA1\l4v1Te, Ha KOIITO Ce

ocHoBaBa Hacrof,rrlr4rr AraceprarlraoHeH TpyA ]I crlplcr'K Ha 3a6eJIfl3aHpITe r\r4Tarur' f naB,u 2-4,

KolITo BKJIIoqBaT oflucaHlle Ha eKcIIepI,IMeHTaJIH?ITe pe3ynTaTI,I, 3aBbpIIIBaT c [3BoAI{.

Pesylrature oT IIpoBeAeHlITe LBcJIeABaH!1fl caIIpeAcTaBeHu c 98 $urypu u 3 ra6nug'
B rraea 2 ca npegcraBeHrr pe3yJrrarr,rre or 3HaqurenHl4 no o6eu eKcrIepI4MeHTaJIHIr

I,r3cJreABaHrafl rro flonfraBagero rr xapaKTepu3l,IpaHero Ha 9AI'IHI4IIHI|ITO cJIoeBe, H3rpaxAalqlr

eAHoMepHI{re (f opronHl{ Kpl'Icrtulll.

Oniranruszpa'u ca*"ioA"te (sor-reu u qeurpo(fyxH.o HaHacsHe) 3a orJraraHe Ha rbHKI'I

cJroeBe or NbzOs uYzOsc KoHTpoJrr{panu 4e6elvrilprv BI{coK rloKa3areJl Ha flpeqyflBaHe (n >

2\.Ha6azaraHa eAHoocrlr4 naropHvr'_MoAen na wemple-DiDomenico e paspa6oTeH e MeToA 3a

eAHOBpeMeHHO OnpeAeJr.rrHe ua n, k u d Ya I,I3CJIeABaHLITe TbHKI',I CJIOeBe caMo oT I',I3MepBaHe

Ha TtxHoTO OTpaxeHIiIe.

vcnellfiro ca [punoxeHr4 ABa rroAxoAa 3a yBen[qaBaHe Ha IIOpbo3HOCTra Ha TbHKI',ITe

cJroeBe or Nbzos r vzos - lr3rroJBBaHe Ha OpraH[qHa MaTpI{IIa OT TpI{6noKoB cbIIoJI[Mep

pluronic r,r Aorr4page c rroAxoArrqo uo46panu HaHo3eoJII{THIr Kp}lcraJILI or suaa Si-MFI'

Cso6oAHus o6eNa s nopbo3Hlrre $rannfla e r43qr4cJleH ilpe3 Teopl4flTa Ha eoerrunuara cpeAa Ha

Bruggeman. YcranoseHo e, qe [OiIyqeHI'ITe IIOpbO3HI{ cJIoeBe IIMaT no-4o6pu CeH3opHI'I

CSOftCrna nO OTHOIIoHI,Ie AeTeKIII'ItTa Ha aIIeTOH, B CpaBHeHIIe C CJIOeBeTe OT IIJIbTeH

MeraJIeH oKcI4A.

Hauepenu ca [oAXOAfirrI[ ycJroBvrfr sa Bb3rIpOI43BOA]IMO OTJIaraHe Ha rbHKI{ CJIOeBe or

HaHopa3MepHI4 3eonkITLI tlpe3 MeToAa Ha IIeHTpo(pyNuo HaHacsHe oT KoJIoLIAHI4 pa3TBop['

I4scneAsaHu ca TpLI rl{rla 3eoJIlIrLI (MEL, Si-MFI u BEA), c pa3;1rrlHa creIIeH Ha

xz4po(po6uocT lr a(funurer KbM OpfaHuqHI4 pa3TBopfiTeJII{. qpes reopeTl,ItlHll rpecMsTaHvfl

lI TepMofpaBr4Merpr4qeH aHanrr3 e rroKa3aHo e, qe [o-BlIcoKI'Ifl rIOKa3areJI Ha flpeqyflBaHe Ha

4.



TbHKIrre cJroeBe or BEA 3eoJrzrlr ce Abnxlr Ha pa3nl{qHl4t XI{MLlrIeH c6craB, T.e. Ha

HaJr?rqueTo Ha anyMlrHuit u sa no-Br4coKoTo cbA'6pxa1kle Ha BoAa B IIOpLITe. flpe4noxeu e

MeroA 3a oflpeAeJrrrre Ha Ae6erunara na Sunnaure or 3eoJIIrr orJloxteHl4 Bbpxy Si-noAloNru,

3a BI43yJIHo orIpeAeJUIHe na Ae6enunaracrlopeA IIBera ua Qunua'
Parpa6oreru{ LI xapaKTepYI3vIpaHtI ca HoB TIIn MaTepvIaJIvt' c HIIcBK IIoKa3aTeJI Ha

lpeqyfl;aHe (1.44-1.34), .t.nap, oKco-3eoJrzrHrr KoMrIOskrrLr, KoLITO rIpeACraBJLflBar Marpl',Iqa

oi SiOr, Aorr,tpaHa cbc 3eoJrr{rra Si-MFI. VcranoeeHo e BJII{flHI4ero Ha KoluqecrBoro Ha

Ao6anenusr 3eoJil4T Bbpxy rvrop(fonoruflTa 14 olrI,ItIHI,ITe xapaKTepucrkIKll Ha KoMrlo3LrrHlrfl'

crofi.
fnaea 3 e nocsereHa Ha pe3yJrrarrrre or reoperutlHoro Mo.4eJII'IpaHe Ha qerBsprBbJIHOBrI

creKoBe ua Bpar, u3fpaAeHlr or lr3cJreABaHlrre B fJIaBa 2 var.epuattlr. llpe4craBerHi,r ca Lr

pe3yJrTaTprTe 3a orrTlrqlrTe pr ceH3OpHr{Te cnoficrsa Ha Ilonrlennre 3 BUAa CTeKOBe Ha Bpar,

cbA6pxarqrr cJroeBe or Nb2o5 r 3eoJrr4Tlr MEL u Si-MFI,'KaKTO U Me3OIIOpeCr NbzoS U

n o*rrlo."t SiOz:MFI c 6poft Ha cJroeBere B creKa MexAy 2 vr 7 . B resz creKoBe cJloeBere or

3eOJII,ITI{ CnyN(aT 3a AgTeKlU4 flTA HA IIapI4, T.e Te Ca aKTI4BUUr CttOi't, a TIHKI4Te Sranuu Or NbZOS

oKcI4A ocl4fyptBar ueo 6xo4I'I ut4t onrl4rleH Ko HTpacr'

Ha 6azarara Ha pe3yJrTalr4Te oT TeOpeTlrrIHO MOAeJII{paHe e floKa3aHo, qe IIpI{ BoI4qKI'I

cTeKOBe, LI3IpaA9HI,I or NbzOs u Y2O5 KaTo MaTepr4aJILr c BI'IcoK tIOKa3aTeJI Ha IlpeqynBaHe

(nn) ra HaHo3eoJ[rrr,r 14 PMMA, raro Marepuanu c EIrcbK rloKa3areJl Ha [petlyrlBaHe (nL) ce

na6nrOAaea KBa3u-MHorolocoqHo OTpaXeHpIe c pa3[uqHa InfiplrHura Ha IzBLIIJlaTa B

Irvarra3olaor brJrr,r 0-60o s 3aBrrczMocr or orlTr,rqHzt KoHTpacr. lloxa:aHo e, qe Moxe ra ce

rIocTI{rHe oTMecTBaHe Ha vBv:\ura IIo AbnxIIHaTa Ha BbJIHaTa qpe3 I'I3MeHeHIIe Ha

ne6elr,rHaTa Ha cJroeBeTe, r43rpaxAarqu cTeKa. Ha 6asata Ha pI3MepeHpITe cIIeKTpvITe HA

oTpaxeH[e rrpu [aAaHe Ha cBeTJrLrHAtA rroA bfbJl e [oTBbpAeHo Halutlplero Ha TecHa I'IBI',Iqa

Ha KBa3l{-MHorolocoqHo oTpaXeHLIe B 7 cnoen cTeK oT NbzOs ra MEL'

,{euOncrpupanO e IIOTeHIII4IIJIHO IIp[nOXeHI{e Ha r{eTBbpTBbJIHOB}I cTeKoBe OT

peAyBarru.r ce crroeBe or NbzOs/MEL geomrn u NbzOs/Si-MFI 3eoJlrrl4 3a AereKrl4paHe Ha

ilapv Ha arleroH. YcranoseHo e, qe flpoMflHara B rlpolycKaHero Ha creKoBere rIpeAI'I u cneA

r,r3JIafaHeTO Ha IIapI,ITe HapacTBa C 6pOx Ha cJIOeBeTe B CTeKA LI c TeMIIepaTypATa HA

oTrptBaHe Ha creKa.
VcranOneno e BJII4tHI,leTo Ha TpIl pa3rrllq:al4:naqLIHa sa xu4po(f O6usaI\kIs' Ha cTeKoBeTe

r{pe3 TepMr4qHo rperLrpaHe flpu 450oC, cvnalngr4pame ur LI3rIoJI3BaHe Ha rIo-cI{JIHo

xr,r4po1po6ur 3eoJrrrrr4 (Si-MFD Bbpxy ceneKrllBHocrra Ha creKoBere 3a BoAa' MeraHoJI,

aturron rr arlerog. YcranoseHo e, qe cJreA 3arptBaue Ha 450oC ce Ha6nIoAaBal,r,a rlbrl{ rlo-

roJItMa peaKIII{fl cIIprMo IIapI{ Ha aIIeToH, B CpaBHeHze c napu Ha BoAa, AoKaTO CJIeA

cvrnaFlfl3tlpaHeTo, cTeKa He IIpoMeHt peaKIII'ItTa cv Ha BoAHI4 ilapftL- HO HaMalsBa Ta3lI HA

arIeToH. lloxasaqo e, qe lI3rIoJBBaHero Ha xl4Apo$o6en Si-MFI no4I'I Ao noBerle ot 5 urrvt

IIo-IoJIflMa peaKIII,Ig ]Franapv Ha aIIeToH, oTKoJIKoTo Ha BoAHI{ fiapl4.

B 1nasa 4 ca pasrte;LaHl ceH3opHr{Te csoftcrsa Ha eAI4HI{qen PMMA ceusopeH cloft

oTJIox(eH BGpxy nOAnoXKa oT (fOroueu KpI'IcTaJI, oIII4caHIa Ca [onyqaBaHeTg vI

xapaKrepr.r3lrpaHero na soroun^ ,rp .runt or PMMAA{bzOs, PMMA/VzOs Ia PMMA/l'resoV

vzos' 
rn c \/.rrerrrr{nrn r,r?flofl?Ra.Hero Ha - of PMMA, c

[enaoHcrpzpano e ycflerxHoTo r43rroJl3BaHero Ha eAI4HI,IqeH CJIOII

orrTr4Mlr3r4paHa qpe3 KOMrrroTbpHo MoAenr4paHe 4e6eluua, OTJIO)I(eH Bbpxy noAIIO)IGa Or 7-cloen

creK or mNbzOJSiOz:Si-MFl 3a AereKIIlIrI Ha napv na xlopo(popu' VcrauoBeHo e 2'6 rrsru

HapacrBaHe Ha orHocr4TeJrHa [poMrHa Ha roe$uqraenra Ha orpol(enue AR/R B cpaBHeHI'Ie c ro3I'I

ua crofi or PMMA BIPXY Si- noAroxra;
floxagaso e, qe cIoeBe or PMMA u Nbz0s u YzOs MofaT ycllelxHo Aa ce Iz3noII3BaT KaTo

rpaAr4BHLr 6rorose Ha eAHoMepuu QorouuuKpvlcranv c IxHpoKa vBl]:r\a Ha KBa3v-MHofolocoqHo

orpall{eHl4e 3a I4HTepBaJIa or tsrJII4 or 0 lo 70o.



5. flay'rHu u HayqHo- npuroxHu npEHocn.

OqroeHure HayqH1a rr HayqHo-rrpkrnoxHlr rrptlHocrr Ha Al4cepraHTa Morar Aa ce o6o6qsr

Karo o6orar.f,naHe Ha cbqecrByBarrlr4 flarrn c HoBI{ no3HaHI4q v flonyqaBaHe Ha HOBI4

eKcnepuMeHraJrHr,r pe3ynrarpr c flptlJloxe]Flikrfl. B rIpaKTL,IKaTa. Te ca 4o6pe (poprraylupauz u

oTfoBapqr IIo cbIrIecTBO Ha nocrl4fHarllTe pe3yJrrarl4.

o [euoncTpr4paHa e Bb3Mo)KHOcTTa 3a KoHTpOnIIpaHo oTJIaIaHe Ha TbHKr4 cJIoeBe OT

Nbzos u YzOs lr HaHO3eOIrVrTI4, rrocpeAcTBoM T.H. MOKpI4 MeTOAI'I IIpI1I cpaBHI4TeJIHO

HrrcKa reMrreparypa. Paspa6oreur4 Lr xapaKTepI,I3I4paHrI ca HoB rHII Marepr4urr4)

HapeqeHr,r oKco-3eoJrr{THrr KOMrrO3r.rTr{, CbCTOflIIII4 Ce OT MaTpI{qa oT Sioz z;ru Nbzos c

lrHKopflop[paHpr HaHo3eoJrr4Tr{, [p]rTexaBanll4 IIOKa3aTe[ Ha [peqynBaHe' BapI4paIII B

[r.rpoKr.r rpaHr{1114 u rroAo6peHu ceH3opHra cnoftcrna, cnp.flMo oKclrAHara MarpI4IIa.

o [enroucrpr{paHo e yclerrrHoro uspa6orBaHe Ha rlopbo3Hl{ qerBbpr-BbJIHoB}I creKoBe

c MHoronocoqHo orpax{eHr{e B InrrpoK Auarla3oH or bFJIt4 Ha nallaHe qpe3 "MoKpI'I

Mero.[urr I{ T_rrxHoro l1311oJr3BaHe Karo oTITI,IIIHI,I ]IHAI,IKaropfi 3a rrapv Ha JIOTJII'IB]I

BeIrIecrBa.

o IIoKa3aHo e ycremHoro rr3rIoJI3BaHe Ha 7-cnoeH creK or mNb2O5/SiOz:Si-MFI raro
rroAJroxKa 3a qyBcrBlrrerHr,rs clofi or PMMA, [pI4 Koero e rlonfreHo [oqrl'I TpI4

rrbrpr yBenr{rreHue Ha rr3MepBalkrfl cr4rnan cne.{ LI3JIaraHe :uanapvr Ha xnopo(bopM B

cpaBHeH[e c To3]I rIpI{ r43noJr3BaHe Ha cfinI4rJVeBA fIOAJIOXKa, KOeTO fIOCTaB{ OCHOBa

3a 65Aelqlr paspa6omu Ha raKbB TLIrI cen3opll.

6.

nonropanra?

flpuuocure B AlrceprarlnoHlvts rpyA ca B ror.sMa creIIeH 3acnym Ha AoKropauta, ltft
KATO B5B BCI,IqKI'I HAT{HU TPYAOBE, BKJIIOqEHI4 B AI4CEPTAIII4flTA, Tfl, E N6PB}I I4NI4 BTOPN ABTOP'

Pas6upa ce, ocHoBaHpre 3a roBa rBBpAeHr{e e He caMo Mtcroro Ha AoKTopaHTKara B aBTopcKI'Is

*on"ni"" ua ny6luryBaHr4Te rpyAoBe, Ho I,I MoI,ITe TI,I.IHI,I BneqarJIeHI4t. llognasaNl Karepzna

Jlasapona e or nocrbnBaHero fi na pa6ora s Vl*cruryra, cBI4AereJI cbM Ha Hefiuoro HayqHo

Ll3pacrBaHe 14 Mora Aa oIIeHq Ifi4rllr^vr ft npuHoc'

n

Cnucrrur or ny6mararJyrvt, Bbpxy Korrro e IE3I'paAeH'AI{cepraIIuoHH}Itr rpyA, BKnIoqBa

o6qo 9 nayunu rpyAa, 6 or xoraro ca crarr4rr B HayqHI,I crrvcalLrs. c I4MnaKT Samop (7I@)

raro Sensors, Dalton Transactions r{ Apyrl{, 1 e e cuucaH}Ie c I4MTIaKT paux (I'IP), 3 za n

cnvcaHrrs. 6es Vlo,lI4P. I4gneceHu ca 1 ycreu n 16 nocrepHl,I AoKrIaAa. Or6ensgartn ca o6uo
10 rlr{TlrpaHr.rs B Mex(AyHapoAHara illrreparypa Ha ny6rulraqr'Irare, BKIIOTIeHI'I B

Ar,rcepTarl[ flTa, B16npeKI4 KparKoTo !I3MLIHaJIo BpeMe or rflxHoro ny6nrzryBaHe, KoeTo e

IIOKa3aToJTHO KaKTO gA AK.TyAIHOCTTa Ha HayqHaTa TeMaTI4Ka) TAKA V 3a 3HaqvMocTTa Ha

IIoJIyqeHl4re pe3yJlTaTfi oT AUCepTaHTa.

8. Oqenrca Ha aBTope{ePara

Anrope$eparbr e :narrucar^*a3T crpaHr4lllr, rnlocrpl4paH e crc 45 Qurypu n orpa3frBa

BflpHo ocHoBHlITe p$yJITarLI lI HaTIHI,I npl,IHocl4 Ha AI'ICepTaIIIIOHHI',I.f, TpyA.



9. Kpurn.lru 6e;rexrcu rr KoMeHTapI{tr

[ucepraqraouHr,rrr rpyA e Ha[r4caH Muofo 4o6pe, na 4o6rp 6urapcxu e3[K, rlere ce

JrecHo, mfi naro e 4o6pe clrcreMarr,r3lrpaH vr ca HarrpaBeHlr I,I3BoAvr aIre4\ BctKa HIaBa, TaKa

rre rpyAHo Morar Aa ce Ha[paBrr HsKaKBv KpI4TI,IqHI4 6enexxv. Bce nax cblrrecrByBar 14

HrKolr npolycKkr. OcuoeHara uu ga6erexra e [o orHoIIreHI4e Ha 3aKJIIoqeH[ero Ha

Ar4ceprarluoHHr4r rpyA, Koero e HanlrcaHo B crr4rra Ha eAHo no4po6uo pe3roMe.

Bue-rarreHvr.flTa or AuceprarlIaoHHr{tr rpy4 6uxa 6unu oule uo-4o6pz, aKo B 3aKrloqeHl,Iero

KparKo Lr c6raro 6eure aKrIeHTr4paHo Bbpxy Aocrl{rHarlrre ocHoBHI{Te nocrI,IXeHI4t tI
flepcneKTr{Brrre, KoI,ITo re pa3KprlBar 3a 6tlerqa pa6ora.

Karo qsno cM.flTaM, .re or6ergsaHl{Te rrporrycKpl He Brl{str cblrlecrBeHo Ha KaqecrBoro

na pa6orara I,I 4o6poro BrIerIarJIeHIze, Koero cr3raBa AoKTopaHTKara.
Kru AorropaHKara uMaM cJIeAHIaTe Bbrlpocn:
1) EAun or rroIXoAlITe, Kor4To ca rz3noJr3Bantr B I43cneABaHero 3a lonyqaBaHe Ha cJIoeBe

or vzos c Br4coK roe$uqraeHT Ha flpeqyrrBaHe e Ao6ansue Ha arleroH B pa3TBopa no
BpeMe Ha cuHTe3a. Kar uoxe Aa ce o6scru pontra Ha al{erona B To3I4 ctryuafi?

2) Ha Sur. 3.10 3a orrpeAenrHe Ha brnoBr,r.fl A[arra3oH Ha r,IBvrlara 3a MHofolocoqHo
orpaxeHrure e r,r3[oJr3Bana R*, : (Rp + Rs)/2) Ha ]F-prBa or 60%o. Zsnectuo e,

3aBlrc[Mocrra Ha Rp u Rs or brbJra Ha naAaHe e pa3nl,IqHa, o6urnoneHo Rp HaMaJItBa

MHoro no-6tpso c yBenl{qaBaHe Ha brbJla Ha rra4ame, TaKa rre I43noJI3BaHero Ha

cpeAHara croftnocr na Rp ra Rs ue BoAr.I nrl Ao npoM{Ha B ortII,ITaHero Ha I,IBI{IIaTa 3a

MHOTOIIOCOIIHO OTpalKeHI4 e.

3) 3a r,rscneABaHe Ha ceH3opHrrre cnoficrna Ha eAuoMepuu (poroHHI,I KpLIcranI,I or
NbzOs z MEL 3eonr4rr4 e u3MepeHa [poMrHara ua r<oe(fI4rII4eHTa Ha flponycKaHe

rrpe.4r{ 14 cneA rtJrararre Ha rrap}rre Ha arleroH (S2r.3.11). Irlscrersaua Irur e
rlpoMfiHaTa Ha r{Br{rlara Ha Br{coKo oTpaxeHvre Ha cTeKa npeAz u cJIeA }I3JIafaHe Ha

rraprzTe na aqerou?

10. 3arcmorreHr{e

B 4ucepraqvsra e [3JroxeHo o6euno u crrcreMHo r43cneABaue, Karo ca flonyqeHpl
opfirlrHanHrr pe3yJrraru. Te ca ny6nzxyBaHlr B npecrl{xHl4 MexAyHapoAHI,I cnucalvrfl. lr ca

AoKJraABaHr,r Ha MexAyHapoAHr{ Sopryn. Beg cbMHeulre npuHocbr Ha Aucepranra B

rrpoBeAeHr4Te r.r3cneABalnfl. e 3Harr?rreJren. Cqrlrar,r, qe npeAcraBeHkr.sr MI,I 3a peIIeH3I,IpaHe

.4prceprarlrroHeH TpyA no o6eu, HayqHr,r rrprlHoclr r4 HayKoMerpI4qHH I.aHHLT Aaneq npeBlilrraBa

3aKoHoBlrre 14 rrpelopbqureJrHrr vrsr4cr.Ba-r'ns ua 3PACPB u npanzJrHr{Ka 3a rlpunafaHero My,

KaKTo rr flpr,rerr{Tq n I4OMT LrsrzcKBaHIEfl sa npvcbxAaHe ua o6pasoBareJlHara v :aayrrma

crerreH ,,4oKTop". Bcuqro ropev3noxeHo Mr,r rro3BoJltBa Aa rrpetropbrlaM Ha yBaxaeMoro
xyp[ ra rnacyBa rroJroxr4TeJrHo 3a rrpr{cbxAaHe Ha o6pa":oBareJrHara Lr :rray.+;na crerleH

,,4oKTop" [o reMarl{rlHo HanpaBJIeHIze 4.2 ,,XnMu-recKu Hay:rrt", cleq[anHocr
,, Oil3uKoxrlMvs. " ua KarepuHa Euurona JIas ap on a.

23.06.2016 r. PeseHgeHr:
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