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PErpH3rnr
Ha AUcepraIIuoHeH rpyA 3a rlprlcbxAaHe Ha Haf{Ha crerreH ,,[onrop ua uayrcure"

no npo{eczoHanHo Ha[paBJreHVe 4.1. ,,@urrrqecrcrr Haynu"

Anrop Ha AI,IcepraIIrIoHHI,It rpyg: Eepa Mapuuona locnoguuoBa, AorIeHT n }lncrzryr uo

Onruqecru Marepaalu u Texuonorrau (IIOMT') xrtr Erlrapcra Axa4erwaa ua Hayrnrer

Teua na ,qrlcepralll4oHHnq rpyA: CserruHHo-r{HAyrlupaHn rrpoqecrr BbB r[oropeQpar(rrrBHr{

KprrcraJrrr II [pr{Jror(eH[sra rrM BbB QynnquouaJrHr{ orrrrrqnu crpyrcrypu"

Peqeusenr: Jfr.reap Acnapyxon Anparrron, AoKrop ua SusuuecKlrre HayKLr, npoSecop n

trIHcruryr no eJleKTpouura "AKaA. Eunr,ftraKoB", Erlrapcra aKaAeMVfl Ha HayKVTe, 1784 CoQzx,

6yn ,,IlapufpaAcKo Irroce" 72, onpegetreH 3a qJreH Ha Hayvno xypt4 cbo 3anoBeA na,{upemopa ua

I4OMT, EAH

1. Arryauuocr Ha parpa6ornaHara reMarrrKa B HayrrHo u HayrrHo-fllpr{Jro}r(Ho ornorrreHue

@oronurara e [pI'I3Hara 3a eAHo or uaift-arcryaJrHrdre HailpaBJreHVA B cbBpeMeHHara HayKa,

3a ,,MocroB" roAxoq MexAy nruoro6pofiHkt :rta1yirHn I{ TexHoJlorlrqHrr o6nactu, c orpoMeH

rIoreHIII,Ian 3a cb3AaBaHe kI I,I3creABaHe Ha HoB?r Marepr{iurl4, ycrpoitcrstt rr MeroAr,r. Hayvuoro nole

Ha AI.{cepraIIuoHHI4.a rpyA Mo)Ke ra 6'sne onpeAeJreHo Karo orHacruo ce xrn QolourrKara, B

pas6zpaHero fr. sa HayKa, Iz3cJIeABaIqa ob3AaBanrero, ynpaBJreHr4ero kr npr,rJrolr(eHrrero Ha cBerJrr.rHHr4

KBAHTI4.

B no-ItoHttpergH nJIaH, nocraBeHlrre 3aAaql4 ce orHacrr K6NI pa3Brrrrrero FIa o[Tr,rrrHr.I

MeroAa 3a KoHTpoJII{paHe Ha cBerJrrrHHI4Te napaMerpr4, VcrnrpneHcrBaHero rrM rrpejlcraBrflBa

3AAA\A CbC 3HaLII{TerHa HayqHa Ba}IGocr, KaKTO OT uIeAHa roqKa Ha HoBoro rIo3HaHI{e 3a

orITrrrIHpITe cpg4n, TaKa 14 or [paKTI4rIecKo 3HaqeHI{e. Oco6eu kIFITepec 3a rIpIrJIo}KeHI{t B

AI'IHaMruHara o6pa6orxa na uso6pureHr{.s npeAcraBn.rrBa Qoroper[rpaKTLrBHr.nrr erferr, Karo

HeJrr4HeeH, HeJIOKaJTeH npoqec, cbcTorrq ce B npocTpaHcTBeHa MoA)/naqur Ha rroKa3aTers Ha

npeqynBaHe Ha cpeAara uo4 4eftcrrrrero Ha cBerJrr{Ha c MHoro c.na6 lfirren3l{TeT. Hucxara

KoHcyMaIIVfl Ha eHepfl'Ls I{ Bb3Mo)KHocrr.rre 3a r{epa3pyrlaBarrl Tecr B peaJrHo BpeMe npaBrz et[ema

rIoAXoAtIrI 3a IxkIpoK Kpbf rlpunolreHnr - or pr3crleABaHe na 6ucl-tueAr,rrlr4HcKr4 o$exrut ,{o

paspa6omaHero Ha czcreMl{ 3a orrrrrlreH KoHTpon, BKlroqr{TeJrHo Lr 3a orrrr4qHrr KoMrrrorpt4.



2. Hayvna KoMrrereHTHocr Ha aBTopa

fiucepragutra npeAcraBJltBa MHorocrpaHHo r43cJreABaHe na drorope$paKrrrBrrrry erperr n

HeroBI4Te oaHoBHI{ HocI{TeJIpI - rporopeQpaKTrrBHzTe Kprrcriurr4, Kol{ifo ca uafi-nepcrreKTl{BHr4le,

HanbJIHo o6paturr,tu cpeAz 3a onrl4qHa MoAynaur4r Ha [oKa3areJrr Ha npeqynBaHe. O6o6qesu ca

pe3yJITarI{ or I{3cJIeABaHVtr Ha Qorope$paKTr{BHr4 Kpt4crrurr4, nervpaH:.u c upr{Mecr{ Fra npexoArrr{

MeraJIIr, c IIeJI onrldMlr3l4paHe Ha csoficrsara 14 rrapaMerprtre vrM. (lumro BrleqarJleHr4e npaBr,r

KoMrIJIeKcHt4tr iloAXoA Ha aBTopa rro orHorrreH]l,re Ha rrocraBeHrzre qelz, trIscleAoBarencKprrr rIr{KTJr

3alroqBa c u3yrlaBaHe Ha ipyugaMeHT€uIHI4Te csoficrea Ha Mareprrarr4Te, Karo cb3AaBaHero rra

,,4eSerren Biva* qenrr,p" B cI,uIeHI4THr{ Kprzcralu u Sorope$par<runnoro rroBeAeHr4e B Te3r{

rdarepvaru, nts4eficrnzero Ha eQerrure Ha rrerupaHe v ocBer{BaHe B6pxy KoHrleHTpaUvrara Ha

Biva* 4erfexrz. Cne4n a cvrcTeMarzr3vpaH u3cJreAoBareJrcrLt r{rrKbJr Ha ocHoBHr{Te rrapaMerpr4 rra

KplrcraJlnre, Karo [oKa3arenl,I Ha rlpeqynnane, Qoroq]tscrBurerHoc,r, BpeMeHa Ha orrcln<. Z
HaKpzu, Ha ocHoBara ua noq6pauz $orope$parcrunnkr :rrprrcrurvr ca paspa6oreuu xu6pvgnru

ycrpoftcrna s Kol,{6uHar\vrfl c rer{Hrz KprzcraJrz rr e AeMoHcrphpaHrJ orrrrrqHo Quncupaue ua

unQopuaqua r4 KBa3r4-rrocro-rHeH 3a[r{c na z:o6paxenze.

llpotfecuonalrnrrsT onI{T Ha 4oq. focnoAr,rHoBa e HarpynaH n I,Iucrzryra no Onrzqecr<u

Marepuastu ra TexHororuv ,,AKap,. frop4aH MaruHoscKr4" (BAH), W:acrutyra uo Onruqecrz

Marepuarz u TexHororvru, flenapraMeHra no @oronuKa KbM National Chiao Tung University

(I'{CTU), Taitna:a z Kare4para no Ecxnepr{MeHraJrHa @zsuKa e VHueepc,q1era AHrnepneru, Eemzr
I{ tBHo e cuoco6crsalr 3a pI3fpDKAaHero fi raro )AreH c rxupoK r(pbro3op Bbpxy HayqHoro

I43CJreABaHe I,I [puno)KeHLIeTO Ha Ha]rqHoTo 3HaIIUe,

3. AnaluruqHa xapanTeprrcruna Ha ecrecrBoro rr AocroBepHocrr:l Ha enclepuMerrraJrHr{Te

pe3yJrTaTrr

HayrHzte pe3yJlTara B Al{ceprarlrroHHrrr rpyA aa noJrJ reHu cbc orbBpeMeHHr4

eKcnepl'IMeHTaIIIJM IOAXOAI{, OcufypqBaIILI BIltCoKa IOcToBepHocT Ha 3alcrtroqeH11rTa.

9pes ntercr4vlTe HaEPR ananz3 3a nbpBr.r rtbr e nolyqeHo eAHo3r]raqHo AoKa3arercgo, ue Cr

Moxe Aa ce BKJrrcrrpr n BSO KpzcraJra e Cr 3+- BuureHrHo cbcrorHue Ha Mrcroro na Si 4+ fion e
rerpaeApaJlHa no3I4III{t qpe3 pefucrphpaHr4 aHr.r3orponHr.r EPR crreKTplr. Anarustr Ha npoMrrHara

Ha LIHTeH3I4Tera Ira EPR cnerrpl{Te [oKa3Ba, rre npu o6mqsaHero c VB ceerraHa KoHrlerrrparq1nffa

na 4e{ertzre, cBT'p3aHu c Cr3* HaMarrrBa, anp4 o6nr.rsaHe c 647 nm oTHoBo ce reneplrpar Cr3-F

4eQerrz I{ I4HTeH3rrrerbr Ha IrvIHvIvITe B crreKTbpa ce Bb3craHonana. [clxasaHo e, qe [poqecbr Ha



feHepl'IpaHe Ha HI4Ba Ha 3axBar Mo)Ke Aa 6t4e uamluo o6paruna, Koelo cb3AaBa Bb3Mo)KHocrr4 3a

npgql{3eH KoHTpon Ha Bnna Ir KoHIIgHTp ar\vflTa ua 4e$enrure r4 rrp.rrKo e cBbp3aHo c v3noJr3yBaHe,ro

Ha Kpl,rcTam4Te B KOHKp eTHrr nprrJlox(el{r4Jr.

,{oxasauo e, qe trpla nerplpaHe c flprll{ecu e BSO Kpr{craJrr.r, raro Ru, Rh z Cr, [opaArr

[oBI{IIIaBaHe Ha onrvllHara ITJIbTHOCT I4 nOBI{IrraBaHero Ha nJlbrHocrra Ha cboTBerHpITe IIeHTpO]Be

Ha 3axBar ce sa5anq KLIHerI4Kara ua pexorra6rraar\krfl, Ha 3ap.rrAoHocr4T€)Jrvre, a ilpu nm6yxgaue c

BI{coKI4 aHTeH3vrerI'I) vIHry\vpauara a6cop6t1us. goctvfa Hacr{rrlaHe, .Karo 6.spsara peJraKcarlur e

AOKa3aTeJICTBO 3a 3aIIbJrBaHe Ha HI4BaTa.

flo lrerogzre Ha crleKTpocKoilI{fl c BpeMeBo p,BperrreHr4e, 3a rrbpBr{ rbr sa r{3cJre,4BaFrv

npoqecl4re Ha cIlerJII4HHo-I4HAyIIupana a6cop6ur4r v AVHaMzKara Ha flpoqecvre Ha rls6yx4ane,
rlpeHoc Iz peJlaKcallkrfl Ha $orozn4yqvpalr 3apflAvr B MoHoKpzcrurr4 or BSO, Jrefupar{u c Ru u
BTO, nenzpauu c Rh u Cr.

r{pes uerogvlTe Ha a6cop6quonHara creKTpocKonr4q e [oKa3a]ro, qe [pr4 lerupanu BGO

Kpl'Icrarlz roJIeMI{Hara Ha Qoroxpottrua eQem e nponopqlroHaJrHa Ha nJlbrlrrocrrra Ha

3a[SJIHeHI{Te ynoBKI{ t4 qpe3 rIocneABaIrIO TepMr4rlHo orfpf,BaHe vtrvt ocBerrBaHe c BrrAr4Ma

cBerJII4Ha Mo)Ke Aa 6t4e ocurypeH Ha[GJIHo o6parmr rrpouec, raro o6pasrlr4Te Bb3craloBflBar

rpo3parrHocrra cr4. florasaso e, ve 4noftno nerr4paHzre BGO Kpvcrarr4 (Ru+Mn, Fe*Mn u V+es)
ca noAXoAtqI{ cpeAlr 3a xoJrol'paQcxu sauuc Id orlrl{irHo Qnxcupane na unQopruar\vtfl"ra, Bb[peKr,r

cJIo)ItHo xonorpaScxo noBeAeHI{e, Koero e pe3yJrrar or ABa KonrKypr4parqu ce lpoqeca -
TPOTOPCQPAXTI4BEH OTKJII{K C NPEXOACH XAPAKTEP I{ B63HI.IKBAHE HA QOT.TXPOUUA PEIIETKA, BOAEIIII4

go 6nps orKJrr{K, ananv [ocJlsABarqo yBeJrr4rreHr4e.

Vpes QoroJryMzHecqeHTHt4 I,I3cJreABaH.tM Ha repMurrHo orfpe.rv n VB o6nlqeuu BG()
KpI{craJII4 npu 300K e [oK€BaHo, qe qpe3 KoH'rpoir Ha eHeprerr4rrHr4Te Hr4Ba Ha Ru- z Mn -fiouu
upes VB o6rlqsaHe Morar Aa6r[ar rpoMeHtrHr.r pL cnexrpn sa Ru*Mn JrerzpaHrz BGO.

4. Hayvnu u HayqHo-nprrJrolrffirr [prrHocrr

Ocnonnure HayqHI,I HoBoorll Ha .{r4cepraqr.roHHkr;t TpyA ga rrpeAoraBeHu n lrranu 14. Te ce

orHactr Ao eKcrlep[MeHTaJrHI,I pe3yJlTarr,r or Ir3cJreABaHLrA Ha e$erra Ha JrerupaHe B Kprrcrarll,ITe o,r

6ucuyron cvJleHlltr c IIeJI lrAeHtn$uqzpaue Ha Bnrar4 KoJll4lrecrBoro Ha. 4e$enrure, BKJrroirvreJrHo

Ha nerupaqnte frcuu' TAxHara BaJIeHTHocr, JrroKiurHara r4M cuMerpvr B Kpr4craJrHuta pelrerKa.,

Bpb3Klrre I'I B3al{MoAeitcrsvrra MeX4y 4efter<rure, r.r3cJreABaHe Ha Blrza:u:aero Ha rrpl{MecHr,r

4eSerrz Bbpxy ereKTpl4rlHzre, SoroeneKTprzrrHr,r r{ orrrrrrrHrrr ceoftcrea Ha HeJrervp aHL4 uJrerprpaHv



c pasnwrHr4 eJreMeHTpr Kpr,rcrarrr4 or BSO z BTO, ollpeAeffHe Hil repMuqFrr{re eHeprvrv Ha

aKTr4BA\UA Ha AeoeKTr4 B Kpr,ICTanv, Jrerr4paHl4 0 pil3nuqHz npvMecr,I.

B frasa 5 e uoKasaHa Bb3MoNffiocrra 3a orrrr.rrrHo Qraxcupane rua 3anr,rcaHara uu$opuaqnr
qpe3 3arlvc c ABe AIJDKuTHla Ha BbJIHara r4 nocTl{faHe Ha xoJrofpaScnrz 3arrr4c B peanHo BpeMe B

unQpavepneHara o6lacr or cneKTbpa rua crrJreHr{THkr Kpvararrv Jrerr4paHr,r c Ru u Rh.

B frasa 6 ca npe4craBeHv paspa6orenu pr krscrre1Bauw xu6pna.nu ycrpoftcrBa Ha 6asara va

no46pauu Qorope$paKTIzBHIr Kpl{crrrlrr't n ronr6unaqvfl c reqHpr Kpucrarru prlrLr rroJrr4MepHo

Alrcneprl4paHIr reqHl4 KpucraJrr4, BKrrrorrrrreJrHo ntpBara AoKJraABaHa xn6pugua crpyKTypa or

PDLC, xou6unupan c HeopraHr4qHa noAJroxKa, rpu Ko.f,To Bcr4qKrz rtrpoqecr4 ce Kor{Tporvpar c

unQpauepneHa cBerJII,IHa. florasaHa e Bb3Mo)KHocrra MoAyJrar\LrflTa Ha froKasareJrr Ha npeqynBaHe

Aa ce KoHTpoJII4pa eJIeKTpO-OnTrrqHO VIITVT Can/O OnTr{qHO B AI4HaMr4rreH pe)Kr,rM.

flpeAnoxeul{re crpyKTyprr o'rKpr4Bar Bb3MoxHocrr.r 3a rrpktJror(eHrdr B cbBlleMeHHare

4ucuefi TexHoJIofI4I4, Karo orrrlztlHrr lpenKrrorrB ureilv, 3a KoHTpoJr Ha 6aeHara v 6npsa

KOMTIOHEHTI4 HA CBCTJIUHATA.

flonfreuure eKcnepI4MeHTaJIHlr AaHHr{ zruar 6egcuopHo Bar(HO 3HaqeHr{e 3a pa3Bltrrze r{a

Ha)AHoro 3HaHue s o6racrra na nenznefiHara orrrr{Ka, KaKTo r4 sa paspa6orBaHero Ha MHouo

nenunefigz KoMrIoHeHTIr Ha nepcreKTr,rBHr{ HoEr,I Marepvalrkr ga orrrr.rrrHH ycrpoficrna v cyrcreMvr.

5. Oqenna Ha Jrr,rrrHr{fl rrpr{Hoc Ha aBTopa

Co6creeHa oueHKa Ha rrpr4Hocr4re ovr aBTopBT e [peAcraBr,rJr Ha crp. 144-145 Ha

Aucepraulura. llercmr Ha caMUA AllceprarlrnoHeH TpyA, [perJreAr,r' Ha cbcraBa Ha HayrrHure

KOIIeKTIIBI4, nO4pe46ara Ha aBTOpr4Te, aKueHTr4Te B 3a.rTIABVATa, lpOsZlrT Ha Ha)aqHkrre usIlaHV'-,

BgJII4qvHara Ha I4MITaKT Sarcropa v Apyru npv3Harlkt Ha opraHl,I3a\krs. 14 rr3rIT,JrHeHr{e Ha

I43cJIeAoBareJIcKI4Te Aefinocrz He AaBar ocHoEaHI,Ie oIIeHKara Ia 6r4e nocraBeHa rtoA cbMHeHr4e.

O6exrur Ha HafrHoro z3cJreABaHe e MyJrrr,rAr{cqtrnJrr,rHapeH 14 nolyrraBaHe Ha KpaeH pe3yJrrar He e

Bb3MoxeH 6es yvacrze Ha cnellrlutvlcrrr c pa3rurleH HafreH npo$lan. Bce nan, MolKe Aa oe

o6o6Iqu, rle AoII. focuo4znoBauMa ocHoBeH rrpr.rHoc 3a non)AraBaHe Ha [peAcraBeHr.rre pe3yJrrarr{.

6. Ifpeqeurca na rry6lunarlurrre rro ArrceprarluoHuus rpyA

,{ucepraquoHnwtr rpyl e HarrllcaH Ha ocHoBara sa 35 rry6mzraqzr4 B cnerlvaJrv3prpa:nr HayrHr4

crwrcaHr4fl, u 23 loxtana, orrleilaraHr{ B rrbJrerr reKcr B c6opnuqu or non$epeHrlr,ru, 3uaqurenna

gacr or pe3ynrarrrre ca rry6tuKyBaHr4 B aBTopvrerHr va1alakrfl e c Br{coK Impact factor (3 u



rloBeqe), Koero e arecrar 3a Mex!,yHapoAHo rrpr,t:HaHue. I4snorgnaHnTe 3a oQopuruero na

ALIcepraIII4tra ca III4Tt4paHv HaI 180 u:sru, nrpz o6u1o sa6etszasu naa 350 He3aBuct4Mr,r qr.rrara

Bbpxy Bcr{qxr.r rpyAoBe Ha Aoq. focno4uHona.

Korurqec'rsoro v KaqecrBoro Ha ny6nzrcaquure, orpa3.rrBarrlr4 lo[yrreHr.,rre Ha]qrrkl

pe3ynrarr't HarrbJrHo rroKpr,rBar r,r3trcKBaHrrflTa 3a AoKropcKa Ar4ceprarprr.

7. O6qa orIeHKa r{ MorrrBrrpaHrr fipenopbKr{

,{ucepraqzoHHara pa6ora e I,BfpaAeHa no JrofvqecKr4 r43A6pxaHa cxeMa: rcHa [ocraHoBKa

Ha I43cneAoBareJlcKrr 3a!\arrvt- ns6op pI ycbBTrplreHcrBaHe Ha noAxoAflrrla MeroAzKa - noJrytraBaHe,

o6pa6orr<a kI a:rraIr,zl3 Ha eKcrIepI4MeH'ruuIHI4 ;La:rtHr4 - aAeKBarHyr v3Bo1r,r u rroJr) raBaHe Ha Horlo

3HaHI{e. Oqe ne4Htx 6ux noArlepruur Br{coKara crofinocr Ha HayqHara KoHrlgrrrlzJr, t43fpaAeHa 8r,8

BcI{IIKI{ (pa:z ua no[) IaBaHe Ha HayqHoro 3HaFrr{e Ao HefoBoro rrpaKTr.IqecKo nprrJro)KeHr4e,

8. CroreercrBue na anropeQepara

Crpyxrypara vI HaprMeHoBaHI4tITa Ha orAeJrHr{Te pa3AeJrlr r4 [r)Apa3AeJrr4 B aBTopeSepa'ra

ocHoBHo Blb3rIpOIZ3BeXAar CTpyKTypaTa 14; HardMeHoBaHr4.sTa Ha Ar{CepTarllroHHr,r.fl Tpy,4.

A-eropet[epartT e I{3rorBeH cbrJlacHo pr3vcnBalkrsra v BrpHo orpiBsBa ocHoBHr4Te pe3yJrrarr{ or

ALICepTarlr4.rrTa.

9.3arc.nroqeuue

Cglztau, qe ocHoBHara IIeJI Ha v3cJIeABa:cIvIATa e flocrlrrlrara, IrocraBeHkrre 3araqkr ca

Ir3nbJIHeHIr I{ npeAcraBeHhar ArzceprarlraoHeH TpyA lrMa MHoro ,qo6lp Br4A, rro cr4Tp}Ka:nve LI

$oprraa. fiucepr.aryutra I{ HayKoMerpr,FrHure ft uonagarelv HarrtJrHo orr()Boprr Ha Lr3t4cKBaHwtraEra

3a npplc:bx{AaHe FIa o6pasoeare Ir]Ha vI Ha]V.1r]cla crerreH ,,,{orrop Ha HayKlrre" . OrllttrairKl{ KarrecrBoro

Ha AI.'ICepTaIIIOHHI,LS TPYI, U 3Har{IZMOCTTa Ha nO[yqeHI{Te B Hefo HayqH.v pegyrnaTv, npelopbrrBaM

Ha yBa:naeMoro Hay+ro )Kyprz Aa npucrnv Ha AorI. Bepa focnoAr4HoBa HayrrHara crerreH ,iloKTop

ua QuszuecKr4Te HayKr4" no npoQecrroHaJrHo HanpaBJreHue 4.1, ,,@usnqelcxr{ HayKr4".

Co$zr
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PeqeHsenr:

(upoQ. gt[u Jlt.resap Arparr,ron)


