
PEUEH3I4fl

Bcpxy AI'IcepraII[oHeH TpyA 3a rIpI4Ao6I{BaHe Ha o6pa.:onarerr*avr Haf{Ha crerreH (,.{orcroptt

B HayqHo HarIpaBJIeHIle 4.I "@Ia3raqHH Halmra", HayqHa cflerlr4€urHocr - "@r,r3r,rKa Ha

BbJrHOBr.rTe rtpoqecu"

Hayvna opraHr.r3all ws,: Vlucrnryr [o Onrra.recrz Marepzann z Texuonorzu, Brnrapcra

Ar<a4errarar ua Hayrure

Anrop Ha Ar{cepraqr{oHHrrq rpyl: Haranus [raruurpona Bep6epona

Tepra Ha AlrceprallrroHHrrfl TpyA: "KoxepeurHa orrruqHa MerpoJrofrrr : MeroArr rr

peanr{3arl[r c npo cTpaHcTBeH cBeTJrr4 HeH uo4ynarop"

Peqenrenr: llnaueu Kocra4r.rnos IETKOB, npo(fecop, A-p, r{HX. (XTMy)

1. Kparrcn 6uorpaQlrqHrr AaHHr{ 3a Ar{cepraHTa.

Harwrus Eep6epona e poAeHa B rp. Co(fr,ra npes 1985r. Cne4 sanrprrrBaHe Ha

ocHoBHoro cIr o6paronaHr.re [ocrtrrBa B Haquouamrara rr4MHa3z.f, rro [peqr{3Ha rexHuKa r.r

o[TIaKa ,,M.B. JloruonocoB" , Ko.ffTo a6connupa c orJrr.rque. Or 2005r. e peAoBeH 6arcananrp

no ,,ZuxeHepHa Qzsma" srs @ugn.recKr,rr @arynrer na CoQuficr[s YH[nepcurer ,,Ce.

Knnruenr Oxpz4crra". B crllrax $arynrer npes 2011 r. npu4o6l{Ba ABe Mar}IcrbpcKLI

crefleHIE: [o cIteqnanHocr ,,KnaHToBa eneKTpour4Ka u na3epHa rexnrara" v no c[eqllaoHocr

,,Be3xrauuz Mpexu u ycrpoft crBd', 3aryurasafi xu ru 6recrsqo.

CneA cue-reJreH KoHKypc, rpe3 20l2r.Harartus, Bep6epona rpoAbnxaBa o6yuenzero

cr,r B Tperara crerreH na o6yuenue n Zncrzryra rro orIT]IqecKI{ Marepnuwr vt rexuoJlorllfi [ptl

Eurapcra Ara,qeuug ua Hayrure, 3anovnaftKrr r43cJIeABaHe rlo reMa "KoxepeHTHa orlTrIrrua

MeTponofr,rs: MeToAu v peaJrr,r3arlur c npocTpaHcTBeH oBeTJILIHeH MOAyJIaTOp" n HalpaBJIeHI{e

,,Xonorpa(f vs. vr onrvrrrHa Merpororr.f," c pbKoBoAarel upo(f. Eneua Ctofirosa I{ Aou A-p

flerup lllapnan4Nnen. llouaAHaJra B eAHa aKTr4Buo pa6orerqalaayrrma I'pyna, AoKTopaHrKara

6rpso laaBnvr:,a B HafrHara npo6neuarvrna, HarpynBa orIrIT I{ 3a BpeMero Ha peAoBHara

AoKTopaHTypa rpoBexAa rprd HayqHr4 crIeqlIaJILI3arIu[ e IONHa Kopex, TafisaH Lr

@zHnauAur. Ilapaleno c rpoBexlaHe Ha eKcrlepuMeHra yqacrByBa B 4 uayuuu rpoeKra kI

rroBerre or 15 HayqHr,r Oopwa, Karo Ha 4 or rqx IBHact ycrHll AoKJIaAI{. flpanu MHoro

rrpr{flTHo BleqarreHlre orpoMHara ny6nuraq}IoHHa aKTuBHocr, B eALIH rlepploA or caMo rp}I



ro.4I4HI{ ( or 20I2r. ao 2015r.), 4oxtopaurbr LIMa 2l nylturcarJvrvr, raro 13 or rsx ca B

crvcaHr.rflcIFnSJR.

2. Arcrya.rrHocr Ha npo6leua n o6qa xapaKTeprrcrrrKa Ha Ar.rceprarluoHHns rpyA.
Arryalnocrra Ha HarrHara npo6reruarvKa He 6y4r,r HurarBo cbMHegr.re B cBerJrvrlara

na 6ypnoro pa3BIaTI{e Ha onrl,IqHara Merponorr4r B rrocne,qHr.rre ABe AeKaAr4, Ha 6agara ua
roJIeMI'Ifl HanpeAbK B KOMrIIOTbpHr,rre rexHoJrorulr, AByMepHr4Te Orrrr,rqHr.r ceH3opr4 14

MeroAI{Te sa qra(fpona o6pa6orr<a na uso6paxeHr{q. B rasu Bp63Ka p€BBr{Barrero Ha HoBr{

OTITI4qHLI MeroAIiI c KOXepeHTHO OCBerrBaHe AaBa yHr,rKanHa Bb3MOXHOCT 3a npoBexAaHe Ha

I'IHrep(fepoMerpl{vHo onpeAeJltHe Ha MexaHr{qHr4 rrapaMerpr{, xororpafrcxu 3arruc vl

BI'I3yiuII{3I'IpaHe Ha TpI{I43MepHr4 o6enrz, BK[roqr.rrerHo vr Ha lpo3parrHz o6er<rz,

AI4OTaHIII'IOHHO xaparTeplr3l{paHe Ha qacrr,rrllr B AaAeH o6ervr, ocbrrlecrB.gBaHero Ha orlTr,rrrHara

KoxepeHTHa rouorpa(fur u 4ra(fparqllouHara orrrr{qHa rouorpa$zf, }r r.H. Ovenu4no

pa3nI4rIHI{Te O[ITI,IMI,I3a[\UU HA AI4HaMI4qHr{rT CIIeKbJI aHaJIU3 3a [pOcJIeArBaHe Ha cKopocTTa

Ha flporl{qaHe Ha rlpoqecl{ B AaAeH o6exr qpes crarucrr.rqecKa o6pa6orra Ha rl3MeHrrqr4 ce

BBB BpeMero cTIeKBJI KaprI,IHI4, (fopunpaur,r Bbpxy rroBbpxHocrra My, ce rBsBar eAHa

aKTyanHa Ha) rHa saAa'u1 peQnerrnparrla Bbpxy pa3nrrrHlr o6lacrra Ha rrpaKTr.rKara.

PeqensupaHl{tr AI,IceprarI}IoHeH TpyA e eAHo KoMlJreKcHo rr3cJreABaHe rrocBereHo Ha

paspa6ornaHe Ha MeroALI 3a KoxepeHTHa o[TrdqHa MerpoJrorr{r e o6nacrra Ha

upo(pulorraerpl4{Ta vI 1uI:r'aMwr:rrvrs. crreKbJr alaJrvrs, Kor,rro ce peanr{3t4Jrar c qvsponu

4I,r(ppaxquonnu onrI,ItIHI4 eJIeMeHTr.r, reHepr,rpaHra c (faaon [pocrpaHcrBeH cBerJrr.rHeH

MoAynarop. I-lenra e (fopuynuparra o6ocuonano r{ KoHKperHo, Koero ce orpa3 sBa vr B

npaBI,IJIHaTa rIOCTarrOBKa Ha rrocTaBeHr,rTe ABe ocHoBHrir 3aAaqpr cBbp3aHr4 c reHepr.{paHe Ha

cl{Hycol,IAanna $asona peilrerKa LI nocneABalrla onrHMrr3arJkrs. Ha crar[crkrqecKara o6pa6offia

B AI,IHaMLI.IHI{I CIIeKrJI aHaJrr,r3 C rrHTeH3l{TernO-6atzpaHn froToqKoB}r aJrropt4TMr,r.

,{ncepraquoHHrd.rrr rpyA e Harrr{caH na 165 crp., cbAbpxa 95 (purypz rr r4nrocrpaqr4rl

n 5 ra6luqrl, qI,ITr{paHu ca222 Jrr4TeparypHrd r,r3TorlHr4Ka, rro-roJr.rrMara rracr - uy6nzraqvrkr or

rrocneAHrrre 10 ro4r.ruu. ,{ucepra\krflTa r,rMa KJracrrqecKa crpyKTypa - yBoA, Jrr{TeparypeH

o6sop, eKcrIepI,rMeHTanHa qacr, 3aKrroqeHr,re u nprlHocr4, opraHI,I3I{paHI{ s 4 TJIaBI{,

3aBbprnBarqra c o6mzpHr4 KoMeHTapkr.

flo ctqecrBo Ar{ceprarlr4oHHr{rr rpyA [peAcraBq MeroAI{ 3a olrrI4qHa KoxepenTHa

MerpoJrorr4r pr peaJrr43arlurra IaM c (pa:on [pocrpaHcrBeH cBerJII4HeH Molynarop.

flpoerrzpauu ca cxrycovpLur:nur rrBLrr\a c noMorrlTa na (pa:on [pocrpancrBeH MoAynarop v e

HalpaBeH TeopeTr.rqeH arraJrr{3 Ha p[BnpeAeJrr{HueTo Ha nHTeH3urTeTa, raro $ynrcIII4.'I Ha



pa3cro-flHllero roqKoB ]I3ToqHI'IK - perrerKa. VcraHoneHvI ca ycJroBr,rrra 3a Ar{cKpt4Mr4HrrpaHe

ua Tu6or paBHI4HI'ITe c HyJIeB KoHTpacr, [pr{ [oBr4rrraBaHe KoHTpacra rro HaAnbx'ara oc.

Kopertno ca oIIeHeHV rpeIIrKI,ITe [pI4 Bb3crarroBrBaHe ua 3D rroBtpxHocr, AbJrxarrlr4
ce Ha no-BI'ICOKI{Te XapMoHLItIHI4 B I{Br{qHr{Te crpyKTypt4, npoeKTr,rpaHr.r cbc cq)p, c froMorrlTa

Ha MoAeJII{paHe Ha npo(funorraerpl{qHo I,BMepBaHe Ha craH,4apreH TecroB o6exr, Karo e

npeAJlox(eH OTITI4MI'I3aIII4OHOH anropllTbM 6aszpau Ha MoAeJrr4paHe Ha Bb3craHoBrBaHero Ha

(fopuara Ha recroBll{ o6enr 
''pld 

HapacrBarrl MoAyJrarI]roHeH napaMer:bp, norBbpAeH

eKcneplrMeHTaJrHO.

oqeneu e crIeKbJI IxyMa B rlpoeKTllpaHr4Te nBnurr ype3 HapyuaBaHe Ha BpeMeBara

KoxepeHTHocr Ha [3TorIHI{Ka Ha cBerJrr,rHa, Karo e ycraHoBena 2.5 nbrr,r peAyrrlr4r nppr

ocBertBaHe c JIiBep B MHoroMo.qoB pexr{M Ha reHeparlras. IrIscreABaHo e BnrarHr4ero Ha

cBI4BaHe na Sasonara MoAynaqus or 2n rta nl2 nr,pxy r.rHTeH3[Tera Ha uBr4rlr.rre, Karo

aHaJMI'IqHO [OJIrreHrITe pe3ynraru ca norBbpAeH[ C eKCnep[MeHTi]JrHa rrpoBepKa.

YcrauoseHa e Bt3MoxtHocrra Aa ce r43lron3Ba npocrpaHcrBeH cBerJrrlHen MoAyJlarop Karo

4u(f par<quoHeH rrpoeKTr4parrl eJreMeHr n upoQunoMerpr,rqHa crrcreMa.

IIo ornonrenl,Ie Ha AI4HaMI{qHI4f, crreKbJr ar'urn3 3a xapaKTepr43r,rpane Ha cKopocrra Ha

lporllrraHe Ha Ilpoqecu no4po6no ca aHaJIkr3LrpaHLr r.rHTeH3vrerno-6asrapankr rroroqKoBr4

anropI4TMI4 3a [OCTpO.f,BaHe Ha ABWepHa Kapra Ha aKTr{BHOCTTa Ha flpoqecr4Te B AaAeH

o6err. llpe4noNeH e HoB rroroqKoB r{HTeH3r,rrerno-6aszpan aJrropr.rrbM 3a ALrHaMr,rqeH

cIreKBJr aHaJrr43 rrpeBb3xoxlarq rro 6rpso4eft crBr{e cbrrlecrByBarrlnre.

llpe4noxeHo e oIIeHflBaHe ua eSeruaBuocrra Ha AaAeH anropr,rrbM rrpe3 aHiurr43 Ha

(fyHr<qrarra Ha rlJlbrHocrra Ha BeporrHocrra Ha [ocrpoeHara orIeHKa, 6asupano Ha

[apaMeTbp 3a KOJII'IqeoTBeHO CpaBHeHLIe Ha aJIIOpt4TMI4Te v 3a OIIeHKa Ha TtxHaTa

qyBcrBnreJlHocr, xofiro ce 6azupa Bbpxy orHocr{TeJrHoro [pr4[oKprrBaHe Ha xr{crorpaMrz,

[onyqeHr.r B ABe cbceAHr4 o6nacrz.

Paspa6o_reH e cr{Mynarop Ha KoHTpoJurpyeMa flopeAlrrra or KopenkrpaHu crrerbJr

r,Iso6paxenuq, rro3BoJrrBarrl Maxcr,rMaJrHo 4o6rzxanane Ao peanHr{s eKc[epr4MeHT npr,r roqHo

rro3HaBaHe Ha cKopocTTa Ha cr4MyJrr{paHr{Te npoqec[.

Anrope(pepamr Ha Ar4ceprarlr{oHHr.rs rpyA e rr3forBeH cbfJracHo yrBbpAeHLITe

craHAaprr,r pr rr3r,rcKBaHns, Ha flpanznnura 3a rrplrAo6zeane Ha HayqHr,I sBa:r^vs.Ir 3aeMaHe Ha

aKaAeMr4qHr{ AJrbxHocrrr{ Ha I4OMT rr orpa3rBa KopeKTHo rrocrr4fHarr4Te pe3yJrrarn pI

HayqHI,I [prrHocr{, oTpa3eH}r B Ar4 cepTaur4rTa.



3. Hay.rHn rprrHocrr Ha ArrcepTarlnoHHrrfl TpyA.

or uanpaneHl'I{ npefneA Ha HarrHzre pe3yJrrarr4, rrprrHocr,rre Morar Aa ce pa3rnexAar
KaTo [oryqaBaHe }I I'I3cneABaHe c HoBLI cpeAcTBa Ha cbIrIecTBeHo HoBr4 cTpaHLr Ha
c3lrlecrByBarrlu npo6neMu, noJlrraBaHe Ha HoBr,r AaHHr4 u paspa6orBane Ha HoBr{ MeroArr.

flo uoe MHeHIiIe, ocHoBHume HayqHu npuHocu Ha Ar{ceprarlLro'krs.TpyA Morar Aa ce
pe3roMr,rpaT HaKpaTKo, KaKTO CneABa:

1' YcrauoBeHl4 ca .'ITI{MaJIHI{T. ycnoBr,r 3a KoxepeHTHo ocBer.f,BaHe Ha cr{HycolrAanHa
pelxerKa (arunnury4na wrvt' Sasona) 3a fipoeKTr{pane Ha r,rBprrlu c AoMrrHr.rparqa rrbpBa

xapMoHLIqHa c BTICOK I4 TIOCTO.IHeH KOHTpacr 3a foJUIM r,rHTepBaJr OT pa3crosHra.f, ro
HaAnbxHara oc c rleJr [poBex,4aHe Ha npo$rEnorr.rerpHqHo rlBMepBaHe.

2' Ananusupalvl ca (fnyrryaqullTe Ha rlHTeH3r.rrera B rrBrirlr4Te, c'3AaBarr[ or cr{Hycor{AaJrHa

$a^rona perlerKa, reHepI4paHa c 8-6uron (faaon fipocrpancrBeH cBerJrr4HeH MoAynarop, B

3aBl4crlMocr or MaKcI'IMaJIHara My MoAynarlur. OcrqecrBeHo e npoqlznoMerpr,rrrHo

I43MepBarre cbc 3HaqI4TenHO HaMaJr.rrBaHe Ha cfreKbn rrryMa B npoeKTr4paHrtre r{BI4rIrZ.

3. Pa:pa6oreH e ga6enexr,Inao no-6rps [ororrKoB rzHTeH3r.rrerno-6asupan anropr{T:bM 3a

AI4HaMIAqeH cIIeKbJI aHanl{3 3a XaparTeppl3l{paHe Ha aKTLIBHOCT Ha O6er<r C QVSuuen u

6nonoru.reH npor43xo4 c oco6euo Br4coKo KaqecrBo.

4. llpe4noNeu e e$erruneH MeroA 3a orleHrrBaHe Ha KarrecrBoro Ha r4HTeH3rlTerHo-

6azupauure rloroqKoBz aJIropI4TMrd rrpe3 orleHsBaHe ua (fyurquflTa Ha rrJrbrHocrra Ha

BepotrHocrra Ha Qnynryaqr.Il,ITe B [ocrpoeHara Kapra Ha aKTr.rBHocrra. Paspa6oren e

cI'IMyJIarop ua uso6paxeHufl Ha AI4HaMIiIqeH crreKbJr sa 6agara na (pason rpocrpaHcBeH

cBerJrr.rHeH MoAyJrarop 3a recrBaHe Ha r.rHTeHgrarerno-6agnpaHu anropr,rrMr.r.

4. IlpeqenKa crerreHTa Ha JrrrrrHoro yqacrr.re Ha AonropaHTa.

Jluquoro yqacrl{e Ha .qoKTopaHTa B rrpoBexraHe rr aHaJrr{3r{paHe Ha eKcleprlMeHTa e

Heoclopl,IMo. OcnosaHl{e 3a roBa rBBpAeHrre Mpr llaBa AbnfofoAzrrrHara cbBMecrHa pa6ora c

rpyrlara rlo onrllqeH 3arr[c. EcrecreeHo 4o6pnre Mrr BrreqarJreHrdr or pa6orara Ha Maf.

Bep6epona ce 3arBbpAnxa rrpe3 rrocireAHr{Te ABe roAr{HLr rro BpeMe Ha cbBMecrHara Hr,r

pa6ora ro rpoeKT <<Honz xz6pu4un crpyKrypr4 Ha ocHoBara na (foropeSparruneH Kpr.rcran-

TeqeH KpI,IcraJr z rpaQen ), KbAero AoKTopaHTa ce rrporBrr Karo HaAexAeH rr raJrarrrJrr.rB

eKclepl,IMeHTarop. ,{o6poro rro3HaBaHe Ha Marep}rura v. r.r3rron3yBaHr,rre eKcrrepLrMeHTaJrHa

TexHHKr{ HeABycMr{cneHo ce rpo.rrBr,rxa rro BpeMe Ha MeN4yHapoAHara Hayqua roH(pepenqux

ICONMO 3 , Boponery 2016, Ha Ko.rrro naar. Bep6epoBa rrpeAaraBvr 6necrsrq AoxraA. Or

rlpeAocTaBeHr4Te Mv .MaTepilanl4 il oT JInI{Hn BIIeqaTJIeHn-f, cTufaM Ao n3Bo4a, rre



rlpeAcraBeHl4tr AI,IcepraIII{oHeH TpyA ocHoBHo e Jrr.rrrHo Aeno Ha HaranIls Bep6epona, Karo

I{3ciIeABaHvflTa ca [poBeAeHr.r rroA pbKoBoAcrBoro Ha Ha) {Hr4Te r{ pbKoBoAurenr{ ryoo,
Enena Crofixona u AorI. flemp Illapnau4Nnen.

5. Ify6"rrnrcaqrn rro Arrceprarlrr oHHr.rfl TpyA.

Pesynra:rure or I,I3cJIeABaHI4sra rro Ar.rceprarlvrrTa ca o6exr Ha ofpoMeH 6poft naylru
ny6maraqnu - 13 6p., rnacnpaHl,I KaKTo cJreABa: - B crrequaJrtrsvpalv Haf{Hr,r cnucauzs c IF

H SJR - 7 6p.(Optics Express - 3.488, Optics Communications - 1.451, , Physica Scripta -
I.126); - Karo TJIaBI,I B Haf{Ha Jllrreparypa-2 6p.; - AoKJraAr.r B rrbJreu reKcr n c6opnnqu or

HayqHr,r xon(pepenquu c pe,4aKrop - 4 6p.

9actu or AuceprarllloHHLrtr TpyA ca AoKnaABaHLr B rrocrepeH B:u-r, Ha Aecer

MexAyHapoAHI{ Haf{ura Qopp,ra, a Ha 4ne ron$epHrlr.rr ca r43HeceHr{ ycrHrr gor<na4lr. .{o

Harraloro na anpo6aq[oHHara flporleAypa ca ga6erssattu 4 r\urkrpalvfl, B crreu[an]r3r,rpaHara

HayrrHa Jrr,rTepaTypa.

Bucorara ny6rurraquoHHa aKTr,rBHocr Ha AoKTopaHTa Moxe Aa ce pa3rJrexAa, Karo

HeAByCMI'ICJIeHa OIIeHKa 3a aKTytIJIHOCTTa LI KaTIeCTBOTO Ha IIpOBeAeHI,ITe LI3CJIeABaHI4.[, KaTO

ce I{Ma B npeABr,rA, qe reMara uMa crporo cnequ$zuua HacoqeHocr. HeganuclrMo or roBa,

oIIIe BeAHbx lrcKaM Aa noAqepTar HecbMHeHufl rrpLtHoc Ha Ta3Lr ALrcepTaItLIfl, B pa3rxplprBaHe

Ha rro3Hanprero s o6racrra Ha KoxepeHTHara orrrl{rlHa MerpoJlorllfl.

flo HayKoMerplrqHLr noKa3areJrr{ Ar,rceprarlusra MHofoKparHo HaAXB:IpJUI

r,r3r.rcKBaHr.rflTa:ua 3PACPE u flpanulunKasanpugo6unalae Ha HafrHI{ crerleHpl I{ 3aeMaHe Ha

aKaAeMrrrHr4 AnbxHocru s I4OMT - BAH.

3AKJIIOqEHI4E

flo csol o6eru u KaqecrBo, Karo HayKoMerpI,ItIHlI rIoKa3areJII,I, Al4aerarryIoHH[sr rpyA

HanbJrHo orroBap{ Ha lpenopbrrr{TeJlHllTe I,I3LIcKBaHpIt orpa3eH[ n flpanunnrara sa

rpunoxeHvre Ha 3PACPB ra Ha flpatlrJrHr,rKa na ZOMT - BAH sa upa4o6l{BaHe Ha Haf{HV

crelreHLr I{ 3aeMaHe Ha a11areMlaqHIl ArbxHocru. Ha 6asara Ha u3JloxteHoro no-rope, Karo

I43XOXAaM rrpeAu BctlrrKo oT HayqHuTe rrpr4Hocll Ha AI'ICepTaIII4OHHI4fl TpyA' 3HaqeHueTo Ha

nonyqeHr,rre p%ynrarr,r n o6racra Ha KoxepeHTHara olrrllqHa MerpoJlorlrt, 4o6poro

oTpal1egr{e 14 [pr4eMarle Ha Te3I{ pe3yJlTar[ or crIeqnaJII4cT[Te n o6lacrra, KaKTo I'I

orJrr{qHara rroAroroBKa Ha AoKTopaHTa s o6racrra ua QusuKura Ha BbJIHoBI{fl rlpoqec'

lpelopbrr€uvr c y6e4enocr Ha rilreHoBere ua Hayunoro xypld .4a rnacyBar rIoJIoxI4TenHo 3a



rlpl4clbxAaHe Ha o6pa3oBareJlHara u HayqHa crerreH ttr{oKroptt B HafrHo Ha[paBJreHue 4.I
.'OI43I'IqHI'I 

HayKI'I - HayqHa crIeIII4aJrHocr "O[3]rKa Ha BlnHoBI,ITe upoqecn,, na uar.eur.
Hara.rrns [uuurpona Bepdepona.

Co(pnx, 01.07.2016 r. PerlenseHr:


