
PErIEH3r4fl
3a KaHAr4Aarypara Ha Ha rJr. ac. A-p HnHa ApxaHfeJroBa Hltxolona-'fo4opoeao

eAT4HCTBeH KaHAHAaT I]O KOHKypCa 3a AOTIeHT,

o6seeH or @ary,rrera no rpHpoAHH HayKr4 Ha LLIyn,teHcKr4 yHr,rBepchrer
no o6racr 4. flpr.rpo4uu HayKr4, MareMarr{Ka u rau$opn,tarnxa,

npo$ecrz o HanHo HarrpaB:reH He 4 .7 @usvqecKn HayKH

(Agpena $rasnrca)

or npo$. atpH .{naHa flerpona Kropxuueea
[lyneHcxrz yHuBepcr4rer <En. K. flpeclaecrcn>

HuHa ApxaHreroea ce Al,innoMllpa Karo Marucrbp rro Qrasurca Ha LUyueucrcnr
yHI{BepcI4Ter, cr,c cnetlHa!'IHocr ,,@H3I4Ka" H crequanv3arJ4fl no ooMe4nql4HcKa 

Snzurca vl

paAlloeKonorut " npes 2001 r. Or 2004 f. rr pa6orra Karo acr4creHr B lUyueHcnar
yHI4Bepcr4Ter, a or 2008 r, e fJIaBeH acr4creHr B KareApa TfI@ na LUV "En. K. flpecnancKr4". Or
2005 r. e 3aAoqeH AoKTopaHr tro crrerlr4anuocr ,,HeyrpoHHa Sa:urca vt $nzurca Ha qApeHure

pearropn" sVIf.VlflE.
llpea 2013 r. Ts 3arrllrraBa Auceprarluq Ha reua,,-flgpeHo-$n:uuHu MeroAH 3a eKoJrorr4qeH

r(oHTpon " u npuao6uBa Hayr{Hara creneH ,,4oKTop".
HlrHa ApxaHreJroBa e 6uta Ha rpLI creqpIaJIH3aLIuH B Haqnonalsare la6oparopuu Ha

JIeHlpo xrir,r HaqnoHarHlrfl I4ucruryr no -fllpeua @u:ura e Vltanufl, r{ eAHa cilequanr43arluq B

OVIAVI.{y6ua, Pycut.

L Oqenrca Ha HayqHo-r,r3cJreAoBareJrcKara AeftHocr Ha KaHAu1ara

Hayvunre HHrepecu n pa:pa6orKfi Ha rJr. ac. A-p HzHa Apxaure,roBa ca cBbp3aHu c
flpuno]KeHuero Ha rgpeHo-$tzsl4r{Ha MeroA}r B eKonofh{Ta, HrKoH o6lacra Ha $n:nrcara,
peaKropHar a $tnzurca fi npu n olr(Hara M eAlr rluHa.

Cnprctrctr Ha rpyAoBete fi ercrrcqea 33 ny6nvKau:z:a) Kouro ca r{3Br,H rpyAoBere, Ha

Kor.rro ce 1azupa AoKropcKara i,t guceptaqus. Te ca pa3rpeAe,qeHn tto cneAHHr saquH: 3

pa6orra B cnlrcaHur c r,rMttaKr $arrop, 5 crarun B qy]KAecrpauHu peSepr4paHr4 uzgauun, 5

crarvu B LryxAecrpaHHlr u3Aatvfl,, 9 ctaruvt u fo4uurHurca Ha llly, ll AoKnaAa Ha

MelKAyHapogHra non(repeHr{r4}.r, ny6lHrcynaHr4 B rrr,JreH TeKcr. Bcrz.rxu rpyAoBe or cnHcr,Ka ca no
ulurprpa ua o6seeHns KoHKypc u rr4 npneMaM 3a perleH3hpaHe.

Cr,ulecrneHrzflT [pr4Hoc ua A-p ApxaHreloBa B rocoqeHl4Te crartvt Jrr4r{u or Sarcra, ve
rr e:nr,pBr,r aBrop e 7 4orc,ra4a Ha MexAyHapoAHr,r xouSepeHqran ny6,lurcyBaHu v BropH aBTop B

2 or HsregJrvre crarvh c r4MnaKr $axrop u s 2 or crarvLrre B qyxAecrpar-rHu peSepvrpaHn
v34aHldg.',,.

3a6enqsaHr.r ca 13 qnrara Ha rpyAoBere Ha 4-p HraHa ApxaHre,rona.

OcHosHrrre Hayr{HH rrpnHoch Morar Aa6't1ar QoprrlylupaHn no cneAHHs Hat{nH:

I. flpuroNeuue ua gapeuo-Sugt4qHnre N{eroAn e erco,'Iorhsra

l. flpoee4eH e KaqecrBeH u KoJrHqecrBeH eJreMeHTeH aHarv3 3a o[peAenqHe Ha

xriMr,ir{HHTe ereMeHTr4 r4 TrxHoro KoJraqecrBo B npHpoAH14 npo6ra qpe3 TpH MeroAa: eHepro-

Ahcnepcr4oHeH erreMeHreH aHaJru3 (Energy Dispersive X-Ray Fluorescence analysis - EDXRF),
PIXE (Particle Induced X-ray Fluorescence) ra micro PIXE cnanr,rpaq eneMeHreH aHaJrr43.

flpularaftrcu re3v MeroAr4 ca perxeHH peAhrla 3a1aqli e o6racrra Ha eKoJlorurra rz o[a3BaHero
Ha oKoJrHara cpeAa fcrarun c HoMepa I.2.4,I.2.7,I.2.8,I1.2.1,11.2.4,1I.3.2,I1.3.7,11.3.9,11.3.11,
II.3.13, II.3.18 or cnuc:urcal.



2. flpoee4eH e raMa-cleKTpoMerpnqeH aHaJru3 3a orrpeAeJuHe Ha cbA:bplKaHuero Ha

paAr4oHyKnl44n e npo6n or oKoJrHara cpeAa (aepo:orHr,r Qulrpu, paAuoaKrhBHr4 orJrafaHr4r,
norrBl,r, BoAr{, xpaHr.{TeJrHrd rrpoAyKTH n 4pyrn). KaKro fi 3a oqeHKa Ha paAr,rarlr4oHHara

o6craHosra B pe3ynrar HaaBapvr n npprpoAHu 6e4creur lcratuu c HoMepa I.l.l - 1.1.4,I.2.1,
1.2.2,1.2.3,1.2.5,r.2.6,1.2.9,1r.1.2,rr.3.1,11.3.6, Ii.3.8, II.3.11, II.3.151.

3. ApxaHreJroBa e yr{acrBana aKTr.rBHo B r43rparAaHero Ha craHrl}rr 3a KoHTpoJr Ha

paAr4oaKruBHocrra a aruocQepara H flpu3err{Hnq crofi Br,3Ayx n pafioHa na IIJV "Enncrcon K.
flpeclancrcu" fcrarux II.3.8]. Pe:yrrarnre or H3MepBaHara paAaoaKrr4BHocr, npeHacrHa or
aepo3onHTe BbB Br'3AyrxHHTe Macr4, KaKTo 14 oT HaMepeHHTe KopeJrarlHn Me)KAy r43MeHeHHqTa Ha

Ta3M aKTHBHOCT H Ce3OHHHTe II3MeHeHII' Ha HqKOH MeTeOpOIOfHr{HI4 IIapaMeTpI4 Ca

ny6rurcynaHu e pa6orn IL3.1, 11.3.2, II.3.6, IL3.l5, I.1.1, I.1.2. 1.1.3, 1.2.2, 1.2.6,1.2.9, 1.1.4,
I.2.5. B qacrHocl nepnoAuqHuqHure u3MepBaHxfl Ha paAuoaKrhBHocrra BbB BT,3Ayxa B

cTaHql4.sTa [o3Bo,'II{Xa Aa 6bAe pefl'rcTpr4paHa noBr4rrreHaTa paAHoaKTrzBHocT Ha Bb3AyXa CneA

flApeHara aBapvfl era (Dyrcyurwrta, flnouur. Pesyrraure or npoBexAaHnr e)r(eAHeBeH KoHrpolr
ce ny6nurcysar s cafira ua VHneepcr,rrera.

4. HanpaneH e cpaBHI4TeneH aHalru3 Ha h3MepeHr4Te KoJ'raqecrBa Ha orKpr4THTe

TexHoreHHH paAHoHyKJTHAH c re3r,r, r43MepeHr4 Ha Bagosara eKororuqHa o6cepnaropur (EEO) Ha

nprx Mycan a fcraruu 11.1.2,1.2.11.

II. OrIeHra Ha crcroqHlaero ua Hqxot4 eKocl4crelau

l. I4snrprueH e eJreMeHTeH aHaJru3 ua o6pasqlr or cKarHr4q MacHB ua Ma4apcroro
nJraro. ilocraseuo e HarraJ'roro Ha npocneAqBaHe Ha npoM{Hara B ereMeHTHH.fl cr,craB Ha

cKaJrr4Te, KaKTo rz oueHKa Ha creneHTa Ha pa3pyluaBaHe Ha cKanHTe no4 nr:4eficrBue Ha

aruocSepn rare $arcop n fcr arun Il.2.l, ll. 3 . I 8].
2. I4:lrepeua e o6qara raMa-aKTIrBHocr Ha npo6n or pacreHun, crlpaau or 6n,roro

Ha Ma4apcroro rrJraro. flpe4rox<eHo e re3n pacreHufl ra 6rlar n3noJr3BaHil Karo
6noaH4nxaropr 14 Karo [oKa3uremt 3a cbcrorHr4ero Ha eKocncreMara Ha Magapotoro flnaro

[crarnr II.3.l7].
3. I4:cre4eaH e ereMeHTHr4flT ctcraB Ha KopeHoBara cncreMa Ha uepoBr4

HacDI(AeHHt ot o6,tacr, B Kotro ce ua6rrcAaBa noBr.uueua ga6orsBaeMocr Ha ro3r4 Br,rA

pacreHtn lcraruw II.3.I l, II.3.13].
4. Hanpaaeu e cpaBHr,rreJreH eJreMeHreH aHaJrr43 Ha npo6ra or pacrnreneH npon3xoA.

OnpegeneHr4 ca HHAr{Karopr4 3a Harurrr4ero ua Sr (npo6ra or nanpar) u Pb (rurxone n rnureu) n

nor{Bara. Tosa Aaea BT,3Mo)r(Hocr 3a onpeAerqHe creneHTa Ha 3aM'r,pcrBaHe Ha oKoJrHara cpeAa

or aHrponoreHHr4 n3rorrHr4r-ln lnaruu I1,3.2, 1I.3.71. Onpege,reuu ca KoHueHrparlutrre Ha

orAenHn eJIeMeHTH B pa3rr,rr{Hu B}rAoBe 6urru, MacoBo ynorpe6reasn :a qafi. YcraHoreHo e, ve
eJIeMeHTHoro cbAr'pll€Hue e MHoro no-BucoKo or o6uqafiuoro, npeABHA npeAHa3HaqeHrrero Ha

npoAyKrrrre 3a BceKHAHeBHa yrrorp e6 a lcrarux II. 3 . 9] .

5. flpoee4eH e paAr4oeKo,lorriqeH aHaru3 Ha cbcroqHr4ero Ha 3aKpHrHr o6em Ha

ypaHo4o6nsHara [poMHuneHocr (rrruun Eyxono). I4screAsano e cbAr,pxaHuero Ha peAnua

paAr,toHyKnuAn, KoHTo ocraBar Abnro BpeMe c noqrl4 nocrosHHa aKTI4BHocr e 6rzocQepara n

yqacrBar HenocpeAcrBeHo B 6uoloruqsuq KpbfoBpar Ha BeulecrBara, KaKTo h Ha rexKlt t4

ToKcr4qHr,r Mera;Ilr B nor{Bara u o6pa6oraaeMI{Te cencKocro[aHcKu nnoulu [craruu L2.3,1.2.41.

6. flpone4eH e KorTr4qecrBeH eJreMeHTeH aHaJIH3 Ha npo6u or g3oBr4pHI4 BoAH, BoAH

or npuTounre, fioqBn, HaHocr4, ceAhMeHTI4 u 6noloruqHu o6exrh or s3oBt4p ,,Th.{a" 14

npunex€qara My repnTopt{fl. VcraHoeeHo e noBH[IeHo cbAT,pxaHl4e Ha ]KeJIq3o, MaHraH n

Tr4TaH BbB BOAr4Te Ha O[peAeneH].r yqacrbuH or s3oBHpa, KaKTo r,r 3HaqHMo KorHqecrBo MhAH

3e6pa B re3r.r yqactbur4 [craruu I.2.7,1.2.8].

IlI. flpurolteuuq Ha sApeHo-dustzqHure Naero,ua e Apyru o6racru



L flpooegenu ca r,r3r{r4cJreHlrfl c noMoulTa ua MoHre Kapro noa MCNP-4C 3a

repMorApeH peaKrop or rr4n DEMO (HCLL), ttoftro e noKpnr c turuit H oJtoBo, a oxJra)r(AaHero

ce r,r3Bbprxsa c xerr4fi. I-{erra Ha aHarv3a e Aa ce oueHr4 KoJrnqecrBoro rpuruft, Koero ce

o6pasyna [pr4 pa3nr4r.rHa paAr4anHa Ar,Jr)KuHa Ha ceJ]eKTnpaHara 3oHa r,r pa3rnrrHo o6orarqeaHe c
ol-i, xaro ce cBeAe Ao Mr4Hr4MlM parpran*ara Ae6erusa Ha rroKpr{rr.rero lcrarau II.7.7,II.1.8,
rr.2.5, rI.3.31.

2.I4zcteguaHrr ca crpyKTypHr4re npoMeHr,r B noJrr{ecrepHa BnaKHa. VcraHoeeFra e Bpb3Ka

MeniAy xapaKTepucrnKr{Te Ha [poqecuTe Ha Bcrr,KrsBaHe n "cryAeHa" Kpracrarn3a\vfl u

crerreHra Ha r43rerurqHe Ha BnaKHaralcraruu II.l.6, II.3.16, II.3.20].

3. IloryueHu ca repMonyMr,rHecrleHTHr4 Kpr,rBH Ha r,r3cBerBaHe Ha peAr,rqa

TepMoJryMr.rHecrIeHrHH BeulecrBa Lr HoBocHHre3vpaHu Kpvrcrarv lcraruu I1.23, ll.24l.
Vcrauoseuo e, qe Kpr4craJrr4 or BGO, nefr4paHu c uauaguit Morar la 6r1ar r43rroJr3BaHu Karo

Ao3r4Merpri fcraruu 11.2,2, II.3.10]. llpone4euure ]r3MepBaHnfl Ha ZrO2, nerr4paH c epluit n
rvruit, rroKa3Bar Br4coKa rryBcrBnrenHoer KbM UV ra:mqeaHe fcraruu II.1.1, IL1.4, Il.l.5,
lt.3.12, II.3. I 4, II.3. I 91.

4. I4:nr,prueH e KoJrurrecrBeH eJreMeHTeH aHaJrvr3 ua sail-6nu3Ko HaMr,rpaulara ce Ao
npoTe3r{Te KocTHa TbKaH Ha orrr4THr,r xilBoTHr4, B KOCTT4Te Ha KOHTO 3a OnpeAeneH rIepr4OA Ca

r4MnJraHTr4paHr4 Tr{TaHoBI4 npore3r,r. llponegeur4flT aHarv3 AaBa Bb3Moxuocr Aa ce crcraBLt

[peqeHKa 3a eMr4cnrra Ha rr4TaH, ar,ywuttui't vt Apyrv eJreMeHTr4 B TtKaHhre v Aa ce HarlpaBtr

r.r3BoAt4 sa Hafi-6esonacHara rexHororu.f, ua uspa6orrca ua:r6uu npore3ll [crarzx II.2.4].

II. Oqesrca Ha yqe6Ho-npe[oAaBareJrcKa AefiHocr Ha KaHAHAara

V.{e6uara HaroBapeHocr Ha rJr. ac. 4-p HuHa ApxaureloBa ce e $opurapana rpe3
foAr.{Hr4re or pa3nraqHn Aucuunnr,rHr,r. B MoMeHTa rr nogu ra6oparopHr4 H ceMr4HapHr4

yrrpa)KHeHur no -fl4pena Snsuxa, ArouHa $usurca, Pa4uoexolorur, 3anarpcsBaHe Ha Br,3Ayxa H

srsAeicrsue Bbpxy eKocacreMlrte, On3Hrca H ona3BaHe Ha oKorHara cpeAa, On:nquz MeroAH
3a aHarv3 14 KoHTpoJI 14 qere neKrrr4rl no .flgpeua $rasuxa u @Hsrara H ona3BaHe Ha oKoJrHara

cpeAa Ha cryAeHTu or crrelluaJrHocru (Dn3nxa, AcrpoHonrur, Buo:rollrn u $usurca u Exo,'rorug n

oIIa3BaHe Ha OKO,ftHaTa CpeAa.

A-p HrzHa ApxaHrer,roBa pa6orn u3KJ'rroqnreJ'rHo Ao6pe c6c cryAeHrr4. Ts e 6uta
KoHcynraHT na 7 AwnnoMaHTa, r{prrrro pa:pa6orrcra ca 3aBT,prrrr4 tu c nylnwKallax.

flpegcraneulrre Marepr4anr{ rro nporleAypara y6e4urelHo noKa3Bar, qe HuHa
ApxaHrerona e go6rp eKc[epl]MeHrarop Lr I{3rpaAeH HayqeH pa6oruur, cnoco6eu Aa nocraBfl
HayqHI,I npo6lerran h Ia rv pelxaBa ycflelxHo. llpu:uaHnr 3a HHBoro sa sefiHure Hayqlvl
I,r3cJIeABaHr4s ca ABere HarpaAr{ Ha KoJreKrl4na, n roftro pa6oru: flrpna HarpaAa ua I4Hcrnryra
3a tApeHr4 rr3crreABaHl4fl, v flApeHa eHepreruKa npu FAH :a Hafi-Ao6pa Hayr{Ho-rpnno)KHa
pa6ora za 2011 r.; Harpaila 3a naft-4o6tp nocrep sa 77-ra xonQepeHqufl to @HsrzKa Ha

KoHAeH3r'rpaHara M arep vtx, B apua, 20 12 r .

I,IscreAeaHnsra Ha A-p Hr.rHa ApxaureroBa ca IIeHHI4 c roBa, r{e HMar npI4JIoxeH xapaKTep,

T.e. B Tqx ce H3noJI3Ba BucoKara ror{Hocr Ha cbBpeMeHHI4Te qApeHo-$u3Hr{HH Mero AV 3a

u3MepBaHe Ha cbAbpx(aHHeTo Ha paAr4oaKTr,tBHI4 HyKIHAI4 u 3a OUeHtBaHe CbCTO'HI4eTO Ha

oKoJrHara cpeAa, KoeTo e cBT,p3aHo c torqMara 3aAaqa 3a 3arra3BaHe Ha eKonofr4r{Horo

paBHoBecr{e B cbBpeMeHHHs QB'T.

JluqHnre MH BnerrarJrgHt4s ca,.re A-p Huna ApxaHreJroBa e He caMo raraHT,'rHB MnaA yqeH,

Ho r.r r43KJrroqr4TeJrHo orfoBopeH npenoAaBarel, rcofito ce [oJr3Ba c aBTopHTer cpeA KoJrefrrflTa 14

cryAeHTr,rre. T.s ce orrr4qaBa c roJTqMa nHr.{rluarr4BHocr He caMo B HayqHara n yve6Hara, Ho 14 B

aAMr4Hr4crparr4BHara pa6ora. A-p Apxaureloea v3vrpa H3KrroqnrenHo Ba)KHa ponr B



npoqeAypara Ha aKpeAnTauur Ha MafrdcrbpcKa nporpaMa MeAr4rIr4HcKa Qusnrca n flonyqaBaHero
Ha orJrr{qHa orIeHKa 3a Her.

floxeraeala fi ycneruHa HayqHa r4 npenoAaBareJlcKa Kapl,Iepa H s 6rAeqe.

3arcrroqenue

Brs ocHoBa Ha npeAocraBeHr{Te Marepl4aJrn rlo [polleAypara a6conrcTHo

y6e4eno cqr4TaM, qe KoJll{qecrBoro I4 KarlecrBoro Ha HayrrHol43a,IleAoBare,'IcKara r{

yue6uo-uperroAaBareJrcKara AefiHocr Ha rJl.ac. A-p HzHa ApxaHrenoBa Ha[6JIHo
yAoBJreTBOpflBaT r43rrCKBaHr4flTa 3a 3aeMaHe Ha aKaAeMr4qHaTa AJTsXHOCT ,,4Or1eHT"
Ha 3AKOHA sa pasnvrvero Ha aKaAeMrrrrvrfl cbcraB n Peny6nrara Ernrapwfl, Ha

IIPABI4JIHZKA 3a npr4JraraHe Ha 3aroua 3a pruBt4rr4ero Ha aKaAeMr4rrHt4s cbcraB
n Peuy6rura Burapv4 KaKTo v Ha llpanurHIaKa 3a npl4JlaraHe ua 3aroHa 3a

pa3Br4Tr4ero Ha aKaAeMr4qHr4fl cbcraB ua IIIV ,,En. K. llpecrancKur" ,r KpI4TepI4I4Te

Ha @fIH 3a ,,AorreHT" n HalpaBJIeHI4e (praszuecxvr Haynvr.

20.10.2013


