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PEUEH3I4-fl

rro KoHKytr ca 3a 3aeMarre Ha axaAeMr4rrr{ara AJIB)KHocr "IlpoSecop" g o6nacr rra Bricme

o6pasonawre 4. flpnpo4uu qa).Kr4, MareMarrdra u un$oprraarui<4 npo$ec[oHaJrHo

HarrpaBneulre 4.1. (Drasr,r.recrn HayKIr, Haf{Ha cflerliaaJruocr ,,Enexrpr.r.mu, MarHurHrr !i

orIT[qHrI cnoftcrsa Ha KoHAen3r4pauara narepr,rx", n Zncrnryr no onrr{rrHu MarepuaJrrr a

lexuonotufl " arca4. frop4an Malvnoncrra " - E A H, o6men n ,{B 6p.35/10.05.2022 r.

KasluAar: 4oq. 4-p Jh.un Jlio6enoe He,qefieg

Peqeuseur: npo0. A-p r,rnx. flnarrreu Kocrarnuoa IIETKOB, ,{enapraveur ,,@VI3UKA",

Xurrri,rr<orexnonorraqen u Meraaypruven VnunepcrErer

1. ,,{aunu :a raHAularypara.

Ilpe4cra"eeuure rro (ouKypca Aorq derrrlr or Kar{AuAara cborBercrBar Ha rBIrcKBaHI4.trra

na 3PACPE, IIII3PACPB u flparnrinur<a 3a ycrloBlrtra tt pena sa npu4o6urare Ha lray.rt{u

crenena r,r 3aeMaHe Ha a(aAeMr{rrrll4 AJIbxHocrI4 s Z O M T - B A H.

KanAuAamr e npeAcraBLJI nr'Jreu crII4c6K Ha Hayrultre cra ny6nrlrarlrau - 96 6p.: -

crarufi BBB pqseprlpa:iu n3AaHrir -92 6p.; cratuu n nepe(fepnpanv rtsnanvr - 4 6p. n 110

yrracrur c nocrepHr4 r't ycrHu AoMaAIt Ha Hay^fiu $oplrrr u.

3a yracrue B KoHKypca AorI. HeAenqes e npe.qcTaBHJr cfir{cbK oT o6rqo 21 3afJraBrirl Ha

ny6nurcaqarz a 6r'nrapcrcrz fi qyx4ecrpaxHr'I HaYtrrfr zr,AaHJrA, eAI4H noJleseu uoAen a 110

AoKJIaAa Ha MexAyHapoAHL HayrHIr (bopw", 3 1 or rozro, ycrul4 rrpeseuTarlllrl'

IlpeAcraaenr.r ca u 7 ga 6poft .4plTer ,qoK) {eHTr{ (nrn u,r4 na Cnyxe6nu 6erielcr.u iE

yaocToBepeHr.rr or pa6oro4aren, psKoBoAr4TeJr Ha npoeKT, (bfinaHcl4paqa opI'aHI43aIryuI I4JIH

BB3JTOXETeJT Ha [pOeKT n Apyru noAxoArrrs4 AoKa3aTeIcTBa), IIo.4I(pelUIrqIt IIocTIDKeEI{tTa I{a

KarAI4Aara. Taxa npunoxeulrre AoKyMeHTI'i Aalar Bb3Moxl{ocr ga o6er<rr'rsHa oqeura Ha

npenoAaBarencKara fi HafrHa AeElrocr Ha KarrArrAara.



2. ,(annu sa KaHInAara.

Jli.rxn He4enuen e poAeH B rp.Co1|ll npes 1973 r. flpes 1991 r saarpInra cpe4uoro cll

o6pa3oBa[[e B HI]M| ,,Anaa. Jlo6orrrr4p r{aKiuroB" c orJnrrme, a or ecenTa Ha cbqara

roaLIHa e cryAeHT nsn @r.rgrqecr<r.rr @axynrer ua Co(fuficrlrx Vnuaepcarer ,,Creul

Klrauenr Oxpr,r4crra". Ilpee 1997 r 3agtprrrBa rrer ro,qr,rrrrnr,rr qr{KbJr Ha o6y.reHue n ce

,qwlJroMi{pa B crreqrraJrHocr ,,Jlasepua (!rasura", Karo 3arqtrTaBa 6recrfiqo Ar{rrJroMHa pa6ora

r{a TeMa: ,,Jlarepen pe$paxrortlemp c nnrep(f eporraeTpr{rfio ycTpoficTBo 3a H3MepBaHe Ha

Itru ".
llpes Irrapr Ha cile4Balrlara roAr,rua, cJreA ycfierreu KoHKypc e 3arrucJreH B peAoBHa

AoKTopaHTypa, r I{IO3OI,I - BAH. Cnea orrMcJu{Bar{e c [paso rra 3arqlrra rrocrtrrBa Karo

(pzsr,rr<-r-rscne4onareJr B crrqara na6oparoplrr, ceKrltrr ,,XolorpaQcra rvrerponorrEx".

forr:opcrara cfi Ar{cepraqrrr rra reMa : ,,(DoronHAyrl[paun qpoqecn B a3o6eH3eu-

c6A6pxaull4 rroJrr,rMepr,r rd rrplrJro)Keultero ulr" gatquta.Ba npes 2004 r rl or cbrqara ro.qnua e

u36pan 3a Hayqen cbrpyAnnr<. B neprao4a 200t - 2003 r. cneqr4aJrrr34pa e Onranirnr A,{ u

Harluona;rna Jla6oparopua Puso, PocrurAe, Kpa.ucrno ,{arlr.r oruono B o6racrta Ha a3o-

6enseunre, Karo cpe.qlr 3a ofiT]rqeu 3{lflrrc Ha uu(fopuaqu.a.

llpes 2009 f. [peM[HaBa Ha ocHoBHa pa6ora Karo AoIIeHT B Koaex no

reirexoMyur.rKaruu rr [orqu, npepacrH{rn [pe3 2015 r. 868 Bracme yrunurqe no

reireKoMyHr.rKaruu u rorqu. 3a npeuero Ha npecror cn B ByTfI Kan,quAarbr e Irpeno4alareil

no HjrKoJrKo ocHoBHu sa BY ([usuveci<u ,qrrcqurrJmnlr, a B fieploaa 201 5 - 2019 r e AeKdr Ha

(Darynrera no reJreKoMyn[Kaqr4 H r.r MeHlrAxMlHr. Beg Aa nperccBa Bpb3Klrre c AKaAeMI4tra

Aoq. HeAenqes npo,qbJlxala aKTIaBHo Aa pa6orlr s I4OMT-EAH, KbAero no HacrotrqeM e

pbKoBoA[TeJI Ha ra6."Xororpa$u.n", vnex Ha Hayqur,rt sbBer I,I Hayren cer<perap na

r,rHcTr,rTyra.

3, O6ura xapanTeplrcrlrra Ha rrayqnnre rpyAoBe Ir trocrllrrcenuff Ha Ka4urara

Hay.nrure r4HTepeCE Ha KaII,qI{AaTa O[peAeJIeHO Ca B O6JIacTTa Ua (DugUrcara na

KOHAeH3rrpaEa Mta;repv.g, (aro roft cbcpeAororla3a cBoIrTe r6pceHi'Jl B6pXy MOAeJmpaHe r'I

oriTuMr{3upage ua (fotoun;grqupaxoTo AByI6rIeqpeqyIIBaHe B a3o-6eH3eHII II cs3Aasalle Ha

[ontpI,I3auI4oHI 4 OnTI,ITIHI4 eJreMeHTI,I.

Marepuannre IIo KoHKypca HarrsJIHo OTfOBapST Ha M[HI4MaJrrII4Te HaUIIOHZIJIHTI

ri3ItcKBaHI,It> KorITo Kax.qrIAarBT HaABI4maBa oKo.no 1.5 narra ( n rpyna "B" - 109 r'' B rpyla

,,1* - 262 r., B rpyfla ,,A" - 140 r. Ir B rpyra ,,8" - 209 r.). O6uiut 6pofi neaanircr'rr"rr'r

TIETaTLT Ha Te3rl cTaTr4u, e noBeqe oT 70 , KaTO lrHAeKCsT na Xupu (h-index) e 12.

Pasnpe,4eneniaero Ha HayqHETe crarlll{ rlo KBaprI{Jrn cblqo e Mr{oro Ao6po lr troKpfiBa



rl3ucKBaHr,urraHaI4OMT-BAH: - Q1 - 3 6pox [A1,811, C1]; - Q2 - 9 6p. [A5, 4.6,Bi, 86,

87, B8, 89, B10, 814 l; - Q3 - 2 6p. [82,83] n Q4 - 3 6p. lA2,A3, B5l; SJR - s 6p. [A4,

A7,B'4,Bt2,BI3l.

Er<cneprzlrenra-nnr4Te pe3yJrrarl4 ua xa6muranra ce A6illrar B He MaJIKa crerreu u Ha

yrracTueTo B HarI[roHaJIHI4 r.r MeXA[r4pOAEn HaylIHO-I{3CJIe.qOBaTeJrCKr4 [pOeKTI4

(funa"ucupana ocHoBHo or MOH-OHI,I, Karo s 6 or rm< roft e yqacrur4x, a ua 2 npoerra e

pBKoBoAIrreJr. flpra r,rsnrnueirlrero Ha npoeKTiire AorI. HeaeJFreB ce nporBrBa Karo

TaJrarITJrr,rB eKcnepi4MeuTarop r4 uecbMHeno BoAerq cfieqftaJrncr s ra6. "XolorpaQur", raro

TOBa MIt CGXAeHr.re e pe3yJrTaT oT rro3r4III,UTa Ha :lBTOpa B perleH3Hpar{rrTe cTaTIln.

llpe4cra.aeirute or KauArrAara Hartrrrr rpyAoBe He noBTap.flT TaK[rBa or rrpeAr4rrn{[

nporleA)?u, Ka{ro 3a npu4o6rararre Ha A{ ,,AoqeHT", raxa u 3a npr{Ao6r.rBar{e sa OHC

,lorrop".
Cre4 naro ce 3arro3gax c npeAcraBeHr4Te 3a )nracriie B KoHKypca rrayurr{ [y6Jmr<aqr.]H

3arIBtBaM y6eAeuo, rre HrMa,qoKa3ano no 3aronoycrarroBeunir peA fiJrax[arcrBo, cI4rHaJM

14 JIIrI Ilpe.4nOJlO)(eHI4t 3a TOBa.

B sarutroqenlre Ha)'rrnara npoAyxquir He caMo orroBaps, Ho rr Ha,ryBbpJrr MI,IHIaMaJIHIITe

HaquoHaJrHr,r r{3ncKBarrr{r (no vn. 26, a.;r. 2 v.3 ua 3PACPE) H clorBeruo Ha AorIbJIHtrTeJrIrI4Te

I{3r.rcKBaur4r na I{OMT - BAH ga 3aeMarre na A.{ ,,Ilpo$ecop" B Hafirrara o6racr H

npo Secuona;uro HarrpaBJreHr.re Ha KoHrypca.

4. Xaparrepucrrrna n orIeHKa Ha trpenoAaBareJrcKara AeftHocr Ha KaHAtraara

,{oqenr HeAelqeB onpeAeneuo rlpurexaBa rrpefloAaBarencrn raJrar{T It noqrlz ,4ecer

foAr4rneH onrar r pa6ora c6c cryAeHTH. flpe4cra.aenata criyxe6ua 6enexra y,uocToBeptBa

cpeAHoroAnllruo HaroBapBane or HaA 330 q., Koero e eALIH oriluqeH arecrar. Or apyra

crpaxa He Mo)r(e Aa ce nolsvll4He u oaKTa, rre Aou. HeAeJr.reB e rroAforBrrJr Tplt ocHoBHI{ K)4)Ca

- ,,@lrsur<#', ,,Ocuonra Ha eJIeKTpoHrIKara" u ,,Enerrpouur<a" aa cryAentrl or naft-pasrm*u't

CflCqIAJIHOCTII HA BITCMCTO Y'MII,ITqE. H$ABI4CI.{MO OT AI{ftDKIZPASOCTTA CI'I KATO AI{PCKTOP HA

Ha AlrpeKqlla "Hayvno-r,rscne4oBareJlcKa AefiHocr", .{eran Ha (Danyrirer no

TeneKoMyHnKaqurr rr MeHaAXMtNr, gneU Ea Ara,4eMnrruurr cbBeT r{ na Hayrnrtx ctser,

Kafiar4Aar6T r,BAaBa yqe6Hl{t< uo ,,Ousruca" - rato ocHoBeH Irpe,q}4er 3a By' Karo

.4OnEJrrrI4TeJiHO 3aI{tMaHI4e Iqe CIIOMSHa caMO 113HaC.fiIeTO Ha JISKIIIII4 nO ,,BraCma

uarer\aatur<a" r.r ,,EnertporexnlrKa", KaKTo u 3aHI'IMarrruI c ,qunJloMarrrl'I.

Tasu @axronoril fr ]Mpr AaBa ocHoBarIIIt ,qa oqeHir [eAaxoruqecrara 4efinocr Ha Ha Aou.

Heaenqeg, Karo l3KJrIotMTeJIHo BrlertarntBarqa.



5. Cr,4rpxar:eJrerr auaJrn3 rra Hayqurrre rr Hayquo-lprrJroxuure trocrrD(euus Ea

KaHAITAaTa cbAlrpxaqlt ce B MaTepHaJIIITe 3A yqacTue B KoIIKypca

Peaynrarrlre or r.r3cJreABar{rrrra r,rMar oflpeAeireHo HayqHo-npr roxeH xaparoep Ii
MOIaT Aa Ce KiIaC[o] Ir4paT KaTO [OJIJ4raBaHe Ha HOBr4 AaTIHI.I i{,qoKa3Barre Ha CBrrIeCTByBaIqI

xrrlloTe3r,r c HoBr4 cpe,qcTBa. ocuonnr.rre np[IHocI4 MofaT Aa ce cr4cTeMaTIBLIpaT KaKTo cJreABa:

l Ercnepunenra"rno orrruMr{3lrpaHe u qrrcJreno MoAeJrupaHe Ha

Qoroun4yqr.rpauoro AByr6qenperryrrBane B Tr,rrr{u cJroeBe or a3orroJrrrMepu u

asooarpnra - flpe4noxen e MeroA 3a onpeAeJurHe Ha,qe6eirraHara Ha rbrrKrr cJroeBe rro

cleKTbpa Ha nornstqaEe n cpaBHrBarreTo My c5c cneKTbpa Ha eTaJroH. Meroalr ycnellmo e

It3rIoJI3BaH 3a olpeAersne na 4e6enr,rura B Ar4arra3ona 400-900 nm r(aro pe3yJrrarrzre ca

flpoBepenl4 rrpo(bunoMerpr{*ro pr r4nTep(bepoMerpruEo c orJruwo cbBna,qerae. Zgc.nelparru

ca KI.IHerr,rKr4Te Ha ,qByrbqenpeq.lBane An(t) n or rfl( ca onpeAeneua Mar(ctlMaJrrrara

crofiHocr (Anmax), BpeMero Ha orruruK (t) z cra6rnnocrra (r) na 4eyn:suenperr;mBaxero 3a

ner AIJDKIIHI,I Ha BbJruara (355, 442, 491, 514 u 532 nm) or r4Brrrlara Ha troflrsrqarre Ha

a3onorrltMepa PAZO (poly[1-[4-(3-carboxy-4-hydroryphenylazo)benzene sulfonamido]- 1,2-

ethanediyl, sodium salt]). Onpe4eneua e cneKTpaJrnara 3aBncraMocr u o6paruMocrra Ha

,qByrbqenpeqyflBarrero An(],) 3a cbrqrir a3onojrrrMep B qeJrr4r Bi{AHM cneKTbp (400-800 nm).

Tr nora:n4 qe cJIoeBe or a3o[oJrrrMepa P AZO Morar .qa ce rBnoJBBar 3a 3aJr[rc Ha

noJurplrs arlnouuu 4ra$paxqrEornn eJreMeHTn, pa6orerqu B rrlrpoK crreKTpaJlelr ArIa[a3oH,

Ilorryuenu ca Kr.rHerr4Kr4Te Ha ,{Byrr,qenpeqyflBare rrp}r o6JlrqBarle sa 355 u 444 rm' sa

BaxyyMno orJroxenn cJroeBe or 4-a.uunoago6engenoBoro a:o6arprano Azo-d. IIpz 444 nm e

nonyrena crofinocr Ha Anmax = 0,0i. Ilpore4eHa e rrr4cJreHa cuMyJraqurl qpe3 MoHTe Kapro

MO,4eJII4paIie Ha flpoqeor.rTe Ha r4HAyqnpaHe, peJraKcaqut u onTEtIIIo ii3TpI,IBaHe Ha

,qByrsqenpeqyfiBaHeTo ;

2, Pearr.rsupane Ha QorounAyqnpaHl{ &rpaJIHIt crpyKrypu B a3orroJrrrMeprr rl

a3orroJrrrMepr r HanoKoMrro3rrru - Ilonfreuu ca Kr4Herr,IKrzre Ha 3alBprttue Ha a3[Myra 3a

cJroeBe or a3onoJrr.rMepa PAZO, lcarro I{ 3a HarroKoMrro3rrrHli cJIoeBe or cbrqull rloilraMep,

AOTr4paHr.r c2%o :flauo'rac1]utll4 or r[TarroB .4{orcIl4 (Tio2 HtI) crc cpeAeH pa3Mep 2l nm npn

o6rbriBane c Jra3epeH cHon c eJrr{rrrr4rtrrocr, Bapr{paqa or -1 (rrxna rprroBa rroJl{pl'I3aJrlrt) Ao

+1 (ArcHa KpbroBa rlontplr3alus). Or rn< ca ollpeAeileHu MaXcItMaJIHI4Te cToitHocTl4 Ha

3aBbpTane Ha a3r4Myra Or 33"/pm 3a a3OnoJMMepHI,I g, cnoi4 n 46"lpm sa HaHOKOMIIo3IITHIII.

oupeAenena e 3aSncr4MocTTa na 4[$paxquouHaTa e(beKTr,rBHocT oT a3llM]',ra na nnuefino

rroJltpi{3l4paH rlpo6eH cHon 3a IIolI{pIz3 aIIfiOHHI'I peUeTKIt' 3aIIECaIlli C ABe OpTOTOHanI {



.lILrHefiHI4 noJrrpr,I3aqr.rfi Ha cBeTJrr,rHHoTo noJre. Onpe4enenlr ca napaMerpure rra

(porol.IHAyilnpanr4 xrrpururr crpyKTypr,i 3a cJioeBe or 4 a.sonomnrepa _ p AZO n

CI{HTE3IiPAHUTC N IIOMT A3OIIOJII4MEPI P1, P1-2 U P2. IIOTTTTCHIiTE P€YJITA,TI,I

torBbpxAaBar reoperi.rqHlr MoAeJr, qpeAJiox(eH rro-paHo or Hac. ,{errtoncrpupana e

Bb3MoxHocrra 3a o6paruuo npeBK;IrorlBalie Ha rrocorara Ha xr4parnocr rrpes cMlIHa Ha 3Ear€

Ha eJrI,I[Tr4qHOCTTa Ha HarioMrlBaJqoro JrbrreHr]e. Onpe4enenrE ca 3aB[crlMocrr,rre Ha

3aBbpTaIIeTO Ha a3I,IMyra u Lr3xo,uHaTa eJIr,r[TrrrIHocT oT Bxo,4uata eJrrrnTrrlrllocT 3a xnpaJrHLI

crpy(rypn, rlnAyqr{parrr4 B HaHoroMfio3qrHu o6pa:qu or pAZO, Aor4paa c TiO2 Hll c

KoHIIeHrparUr4 0%, 1%, 2Vo u 3o/o.

3. Onpege.naue [apaMerpr{Te Ha lByJrbrretrpeqyrrBauero 3a a3otroJruMepHn

HaHOKOMrrO3rrrrr, cbAbpxaqu pa3ruqHa rraHoqacrr{q[ - YcranoseHa e 3aBrzc[Mocrra Ha

AByrlqenpeqyfinauero PAZO - Au or pa3Mepa Ha FIll-Te B u ca onpe,qeJreHrr onrrrMaJrHure

pa3Mep Ir KoHrleuTpaqurr Ha Hq-Te, cborBeruo 20 nm u 2 a.u., npn Koaro ce locrura
Mar(cItMaJrHo yBeJrnqen[e na (porouu4yqapanoro aByrbqeripeqynBane (Anmax = 0,087)

cnpsMo HeAorrzpauux o6paseq (Anmax:0,070). Brs ocnoBa Ha norylrenare .qarrHri 3a

3aBl4clrMocrra Ha ,qByJibqenpeqyflBarrero or pa3Mepa Ha Aorrrpannre H!1, e $opruyrulpaua

xlrrlore3ara, rre yBerlaqennero na An :a re3r4 HarroKoMno3r,rrn ce I(6JIlKt4 B no-rorrrMa crefien

ua e$erra Ha cno6ognru o6erra orono HaHoqacrr4Ul4Te, orKoilKoro Ha pa3cefiBarrero Ha

cBerJII,IHara or lltl-re. Onpe4enenu ca [apaMerpnre Ha lporonir,4yqnparioro

AByilbqefipeqynnane (rrraxcurrra-nua croftHocr, BpeMe Ha orKJrr4K rr cra6ururocr nrn rpeuero)

ga cepur. HarroKoMrro3r4Tur4 cJroeBe, cbalpxarqn asonotuvepa P AZO u 6uoar<rngsu MeTaJIHLI

KoMrrJrercri sa 6azata Ha Me,qHrr ftonu (CLP) ri Hr4KeJroBE ftonu Q.{LP) c KoHIleHTpa[tIr4 0, 1,

2 u 5 reur. o/0. Hai-nucora croftHocr (Anmax : 0,093) e .qoKJia,ryaHa 3a HaHoKoMno3flTHI,Ls

cnoi4 c 1o Harorracrr.trlr4 NLP. Oupe4enen e KoMrurer<curlr noKa3areJl Ha npeqynBarre B

rrrr4poK crrexTpaJieH ,qrrafia3oH (320 - 800 nm) Ha HanoroMno3ltrlra cpeAa, cbAbpxalra

a3onoJr[Mepa P AZO u 3JrarHI4 Halloqacrl4ql{ c rpn pa3irl{rlHl4 pa3Mepa I{ TpI4 pa3JIAqHIt

Koe(brzrll,IeHTa Ha 3arIsJIBaHe. Oupe4eriena e 3aBllcl4Mocrra I{a MaKcr{MaJIHoro

$orouu,qyqnparro ,qByrbrle[peqyflBarre or KolrlleHTpaqntra Ha rborl{Trlr4 Harronpstmull B

PAZO. VcratioseH e Heo$uqaeH Bua Ha ra3rr 3a3lrcl{Mocr, a LMeHHo aBa tcgo I43pa3eHI'I ff'lra

npl{ KoHqeHTpaqur,r ua Hr{-re cnptMo a3onoJll4t/:epa 1%o ra 1002, noero cttrr'Ituiae' qe ce Abrxl4

Ha ABara xaparTepHl4 pa3Mepa Ha HaHo[pbrIuII Te. onpe4enenu ca cneKTpltTe Ha orp$KeHI'Ie

E a6cop6qur, utrpr4HaTa na :a6parreuara 3oHa I{ Kr4neTr.rKnTe ua QotOrEnlg/Ililpano

AByncqefipeqylBar{e 3a ceplul (oMno3lrTl{rl cJroeBe' noJryqeHl.r qpe3 AoTI'IpaIe Ha

a3o[oJrr{MeDa PAZO c XaJIKOTeHLI,AHI4 qaCTUqu c xLIMr,trIeH crcran (GeTea)166-xCu*, tcl4eto



x=5, 10, 15 u 20 rvrol 'Yo. Hai-sna.Mrerno )tserirqenue na Anmax B cpaBnerflre c

HeAorllparrriTe o6pa3qr.r e ycTaHoBeHo 3a cr.rcTeMafa (GeTea)65Cu15, KaTo yBeJrr{lreHi4Ero e qa,q

25%.

4. Ilo.nyvanane Ha rroJrqprr3aurrouHrr n rroBbpxrrocruo-pe.ner[nu pemerKu B

agorroJruMeprr u a3ononlrMeprrrr HaHonoMnosllttl - floJry.reglr ca rIoJUIpIr3arproHHI,I t,I

peleonr pemerKri c fleplroA B Anarra3oHa or 0,86 ao 2,51 pm. 3anficsr e r43BbpirreH B

o6pa3rlu or PAZO Aorrrpauu c rbortrrur,r Hauoripslr4qra. VcranoseHo e, qe Haft-BrrcoKa

4u(ppaxquonnara e(ferrznnocr o6trIo 3a ABara fioprAbra or 53%o ce Aocrura sa o6paseqa c

10% roirqenrpalll4rr rra H!1. Oqeuegu ca flp]rHocure ua o6eunara rroJrrprrarlrrorrua ri

pereoHara cKarapHa pelrerKa B o6rqara 4r$parqraonua e$errunnocr. 3anucanw ca

rIoJItpI{3aIII4oHHr.r 4ra1|pax4lorrt z peuerKr4 B HauoKoMrro3rrrnu cJroeBe or a3onoJrrlrMepa

PAZO, 4orrapan c 6noaKTEBHn KoMIrJreKcI{ Ha 6a3ara rra MeAHrr r4 HlrreJroBz ftonrz, rato ca

rrocrufHarll ca BEcoKrr crofinocru rarro na ,4r$paxqr,ronnara e(per<runHocr B +1 rroptltK -
33,0%:0,'taxa 14 Ha Bncoqr.Hara rra rroBspxHocrHr.rr peJre(h - 586 nm. Onpe4enenir ca

a6cop6qzonnr,rre crrerTprr, a c6rqo raxa Kr.HerrKr.rre Ha qporonr.4yuirpauo

,qByrlqenpeqy[nane u ua 4zQpaKrlnoHuara e(perrznnocr npu xoJrorpaQcrr. 3arrac 3a cepruI

o6pa.:qr.r, cb,qspxarqr,r P AZO u pa3irirqgu KorlrleuTpaqtala or H{ TiOa,,a. B neAorupanu c

Eagoqacrnqu cJroeBe or PAZO c Ae6eDrHa uexqy 470 v 2400 nm ca 3arrucanlr

noJitplnarlrIoHurr xonorpa$cr<u peirrerxrr flprr trJrrr Ha 3arl4c 20 = 10",20" uttu 30". Hafi-

BI.rcoKa ,quopaKrlr,roHHa e(beKTr,rBuocr (na4 40%o s +l iloptAbK no BpeMe Ha 3a.[uca I4 HaA

300/o cne4 peraxcaqur) e fiocrrlrHara 3a cJroir c Ae6ernna2400 nm pI trun uasanmc 20 = 10.

llpe4noNena e cracreMa 3a no4o6p.alane Ha nontpa3aIIIloHHETe cBoficrBa Ha

TIOJI'DIi3AUIOIIEH .er(ppar<qnonen OIITEIIEH eJIeMeHT, flpe.qcTaBr.fBalq

KpbroBo[oJrrpn3arlr{oneH cBeroAe.]rl{Ten. Cucrer,rara BKJIToTIBa [oKpItBHo crBKJro,

npl4Kpeneuo c orITI4qecKIt npo3paqel{ a'qxerltB KbM $oroaHl43orponrfi.t croft. Talca ce

florr{cKa @oprrrupaaero Ha rroBbpxrrocreH peJleab, Koftro BJII4te He6JIarOlp}ItTHo Bspxy

loJltpr43arlrrourrl4Te cBoiicrBa Ha onrrrrmut eJreMeHT. B npnlrrepua pealp$arlull Ha cltcreMara

e nOcTI4IHaTo l0-xpagrO nOAO6peHIze Ha IIOJttpIB aqIioHHL{Te cBOffcTBa B cpaBHeIIEe c Te3t

Ha pelrerK4 3anacarra B rrenoKpl,IT o6pa3ell;

5. Mour,rroptur Ha cbxlrelrero Ir arraJII{3 Ira MexaHrrrrHnre cnoficrna

arono.nuuepnu cJroeBe - zsmpuren e arraJrl43, nocpe,qcrBoM MeToAa Ha Ai{HaMIir{HmI

crreKsJr, Ha npoqeca Ha o:bxHeHe Ha BOAeH pa3TBOp or al3orloJrliMepa P AZO npu pa3Jlltlmll

reMrreparypl4 Ha IIoAJIoxKara - 30,40,50 z 60"C. flon1"renil ca .qByMepHH Kaprlr rra

axrlrBHocrra flpn IBnoJBBaHe Ha 256, 32, 16 n 8 nnna Ira KBarlryBarre' Ilpecurranero ua



MoAl4lpliquparrara BpeMeBa crpyrrypHa Qynqur, rrorasBa qe no-rpy6oro rnanrynane (uanp.

c 8 Hnna), AaBa cbrro KopeKTHa orIeHKa 3a BpeMero Ha cbxuene Ha [oJrr{MepHlrt pa3TBop.

cluleapeueuuo, r,I3rIoJBBaHero Ha rIo-MaJrKo HnBa lra KBaHTyBarre cbqecrBego IraMaJUrBa

o6eI'ra na o6pa6ornanr,rre AaHHu pr BpeMero 3a fi3rucJreur{rl. flpe4noxeua e rexnrdrara Ha

AItHar,IUrrHUrI CIIeKsiI 3a MOHT4TOpIfi{r Ha npoqeca Ea csxrreHe Ha a3onoJruMepHrr pa3TBopn 3a

ABa pa3Jrr4rrHr,r pa3TBopr4TeJUr - BOAa r{ MeTaHOJr, r4 Cjre,qHr.rTe TeMtrepaTypr{ Ha iroAJioxKaTa -
25,30, 40 u 50oC r.r sa gnara pa3TBopr.rreJir u 60oC carrao 3a Bo4rra;l pa3rnop. Onpe4enenia ca

BpeMeHaTa rra csxrreHe 3a BceKu oT Te3r4 cJrrtau r€To e noKa3aHo, qe 3a MeTaEoroBriTe

pa3TBopI{ BpeMero Ha cbxneue e ua4 20 rilTr,i [o-MaJIKo or roBa Ha BoA[rrde fipla e,(HaKBa

TeMIIepaTyp4 a oBUIO TaKa OIIT rrrroTo KaqecTBo Ha [oJrrreHuTe cJroeBe e 3HarMTeJrHo IIo-

4o6po. Onpe4eneun ca ocnoBanre MuKpoMexaur4rmn napaMerpn Ha rBH(n cJroeBe or rpl{

a3o[oJrr.Mepa, crrHTe3r.rpaHr4 s ZOMT (P1, P1-2 w P2) u ca cpalneur4 c arraJrorurrnr4Te

lapaMerpl4 3a rlpfoBcrr.r Aocrbrrun-f, a3ofloirr,rMep PAZO. Petyltarr.ITe rroKa3Bar, qe

a3o[oJrEMeprire Pl UPAZO I,Irr.rar naft-sr4cor€ TBBpAocr, a P2 - ua.fi-irzcrca. Clqo r?r:L P2

ce orruqaBa c HrKoJrKoKparHo rrorrrcKa crofinocr Ha eJracrrz{rara KoMnoHerrra Ha

4eQopuaqnr cfiprMo finacrr4rtrrara, B cpaBHeHEe c Apyflrre rp]r fioJrrrMepa. Tesra pesyrrrarr,r

ce obscuma:r c $axra, ue P2 e re.morcplrcraJreu noJrrrMep, AoKaro ocrar{aJmTe ca avop(fnu.

qpe3 MeToAa Ha AI4HZlMr4rmaTa CneKsir MeTpOJIO {r e trpecMeTHaTa noJUIpHaTa KopeiraqrioHrra

$yut<qus (PCF) sa rpa or rroirr4Meprire (Pl-2,P2 rPAZO), Korro e irnArrKarop 3a cropocrra

Ha rrporlrqaIqure a o6pa-aqure nporrlerna.

6. Kpuruunu 6e.nexrn u [petropbKrr

Kpr,rruura 6enexxra HrIMaM, a KoJIKoro Ao qpe[optxr4: - 6ux npeAnoxur aa

npo,qbJrxra 6r4e ece raxa axrr.rnen r ny6nzraquonnara cu 4efinoct.

7. Jluqnu sne.rarreuus 3a KaHAuAara

Ilrpaure Mr4 KoHTar(Tr4 c AorI. HeAenqeB Aarripar or IIpeAz rloBeqe or Aecer roAIrHIl, B

KarrecrBoro Mr{ Ha rureH na IIHEK no @rlsr4secrl{ HayKn BbB (DHZ, raro 6xx sar'rutpr'rryrau

or npe.qcraBenara B ripoeKTa Hayqua reMarr,rKa. Cne,qsarqlrre cpequ 6rxa ua ronSepenquu,

o6rqu erccnepuMerrrs 1t oueHra Ha ALrceprarII{oHHI{ npoeKTI4. IIpu rona JrlrrlHure MLI

BrIeqarJIeHIlt or qoBera 14 ).r{euut JIirtH HeAeJlrer ca ofipe,4ereHo BeJIIIKoJIeTIHH.

3AKJIIOITEIII,IE

CneA rcaro ce 3arro3uax c [pe,ucraBeullre B KouKypca :oaarepnanv u Hayqna rpyAoBe 14

Br3 OCHOBa Ha HallpaseHrrr aEaili{3 Ha TtxHaTa 3HaIIIIMOCT Ir CSAGpXanIU Ce B Ttx HAY1III4 U

Ha)^{Ho-[p[JIoxHI4 npl{Hoc|4, IIoTBspXAaBaM, I{e HartrIItTe uocTID(eH[I,I oTroBap'T ]Ia



I{3ItcKBaIrIluITa Ha 3PACPB, flpaarannma sa npi{JroxeHriero My r{ cborBerHrdrr fipaaumrur ua

I,IOMT - BAH" ga 3aeMarre Ha a.KaAeMr4rmara AJr'xcHocr ,,flpo(fecop.. B Ha)4rHara o6nacr u

npo$ecnona;uro HarrpaBJreHr{e Ha KoHKypca, B .racrHocr (arrar,iAarBT y6egrrerino

HaAXBbpJIt MIiHI,IMaJtrII4Te HaIIItoHaJrHr,r rI3IzcKBaHrrt r npo(fecuonanroro HanpaBJreune, Karo

He e ycTarroBeHo rrJIaDraTcTBO B rrpeAcTaBeHr4Te no KOHKypCa Earffi,r TpyAoBe.

Brg ocnosa Ha ropeu3lroxenoro, npenopbrrBaM Ha Ea)r*{oro xypn Aa ripe,qJrox[ rra

KoMlereHTHHt oprar no us6opa na l{ncruryra IIo orrrr,rrlHr4 MareplraJrl4 rr rexHoJro Ir4 ,,

Aran. fropaaa MaJuanoscKr.r" npr.r Brnrapcxar:a AxaAerrara-f, ua Hayrr.rre, ,4a r,rs6epe AorI. A-p

Jlunn J[o6euon He,qe.n.ren Aa 3aeMe a(aAeMr4rmara AJrbxtrrocr ,rllpor[ecop., r
npo(feczouanno Ha[paBJreHae 4.1, ,,Ozsuvecrz nayicu" (Enexrprrnrr, MarHr4THr{ r,r orrrurrHrt

cBoficrBa Ha KoH4ensrapauara uarepux).
.t

3anrqeHo Ha ocHoBaHhe

ra peraameHr (EC)

llsrornlrn peqeirsrama: .. 679 or zot6 r. ...Ar6ena, 03.09.2022 r.
T --- .(npo$. g{p firDr. flnaveH flernor)


