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Bnjehy liprrpo.qHo-MareMarn.rKor OaKynrdi6. -r'-, j.-gtt-1{}1gi_ s".j.

I{:ejeruraj Komucuje 3a oijeHy noAo6Hocrn reMe
MarncTapcKor paAa KaHAHAaTa Eorrr.rAapa lllorunuha

Brjehe flptpo4no-uareMaru,{(or Oaxyrrera He cjeluaqu olpNanoj 4. 9.201g. aNreuoeano
Je MexTopa-n KoMucujy 3a or{jeHy nolo6Hocrx reMe 3a rcpany MarxcrapcKot- paAa roA
Ha3rBoM "MarHerue np[Mjece y lBoAliMeH3roHaJlfir4M MareprriajuMa ca.aaqKacr.yM
crpyrrypnru gerlexuMa,,, KaHAuara 6oxhAapa lllourrha. y cairiey: 1p Eopro Byjuurzh,
peAoBH! npooecop - Mefirop, Ap llpeApar MupaHosxh, peAoBHn npofecop * vlar u 7.1p
fopaaua JoBaHoBrh, roueHr - gJtar{.

I_Iarou yen4a y noAreceHu Ma,aepfijan, a , a"r" 
"u "nuro, 

24 llpasura cryAHpaba Ha
IrocTAuIrIroM0r(HM cTyAfijaMa, no,qHocxMo cr;elehrj

ll3Bjerrrraj

IIoAaqu o KaHAnaarv

EoxnAap IIIornKrh pobeH je 26. Qe6pyapa 1995. roArHe y EuHcueAerHy _ lllBajuapcKa.
3aopuraoje ooroouy urKory,,ByKauuH paAyr.roDrrh,,y BepaHaMa 2009. ro,4rane. 3a oAanvan
yonjex roKoM ltKoroBarm narpalenje gun.nouolr ,,Jlyva,., a 6uoje n yqecHrr( fia Apr(aBHoM
raKMtlreBy rr3 onororIrje - LIUUI. 2009. roII.{He. Cpe,q6y uKony Jy fxMHa3rrja ,,flaHro
Malru:uh" 3aBp!.trio je y EepaHaMa 2013. ro,qllse. Ta(obe, 3a olnr"un y"nj"n 

"ono,tu(oroBalba HarpaDeH je A[flJroMoM ,,Jlyqa.,, a 6'10je n yeecHr_tk Ha ApxaBHoM Ta(Mrjeetby U3
r6eMa'{(or je3u(a - I4UIdf 2013. roAnHe, Ha KojeM.je ocsojrro eerBpro Mjecro. Cre(ao je BSc
creneH 

''3 4)rj3r(e Ha Ip[poAHo-MareMarrq(oM OaKynrery yHr{Bep3mera IJpHe fope 2016.
roAuHe. Ha raKMxqerLy ,,Haj6o,'ba cryAeHTc(a xAeja 2015., ocBojr4o je rpehe Mjecro. l4cre
rcA'lHe paAuo je KparKo (ao BoAuq Ha u3rox6x ,,qEpH y IJpHoj lopll _ vygecuu crajer
qecrrqa". Ha ra(Mmeu,y ,,Tnucrvt lasajn - EBEC,,ocrojaoje rpehe ujecro 2016. r.o11nxe.
C-rerao je u creneH Spec. sci ls rlu:uxe sa nplpoAr.ro-MareMarrruror"l tfany:r.rery
yHqBep3urera IIpHe fope 201'J. ro2.t\He. Tperyrno je cryAerr Msc crynaja r[u:rr<e na
IlptlpoAHo-MareMarr-rqxor'r rlarylrery Vlr.reep3rrera Uplre lope. Bnugu *""urnr" j".roo"
-HrBo lll, ri eHoreckrrM lr4no 62, crryNrz ce: neparypoM u Ha pycxoM je3n(y. Boxulap
Illoruruh enaga nporpaMc(nM je3'tllrMa FORTRAN n ph}ton.



ffpd4nrer ncrpaxlrBalla u axTyeJruocr reMe
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_oBoM 
pa,qy 6jjhe_aoraeaxe aroMa HrKrra! Ko6anra r rBoxDa yfpaeeH a xexcarouzur'' 6op_Hr.npxr (h_8i.0, Koa *ojr* no"G-r;;;ri 

"rpyn 
ypn,ae(pe(rr , rrcrparorBa*" Mu.r"."r" o"o6rnu y ou^ ou"oorr".L"i";;;;;;;"rurr"u.

::9: 
j" ,4Bo.qxMeH3rouanHr, (2D) uarepuja,r (ojl je, 360r ceojax e,roxlponcxrx,TepMaqnjx Ir onrFrxqxoco6ul.{4 Kao a rj3y3erEe MexaHr.rqKe cra6tnnocrl,legar, og uaouzxnperMe'ra rrcrpaxr'Ba*a y orcuqfi xo'r@oBaHe Marepriq a eeorua JJ noro4ar u rao. Mareptrjan sa t3yrraBalbe pa3rxqrrrr.tx KBaHTHlrx eoe(ara. Ou je yjenuo u npruaeolxMeH3uonarr.r, r<pncran r<ojn je orxproeH y npxpo,qu, 

"uno "" no"rjo*" ,u*",Kpj,rcTajra nyfo ocfiopaBano,

Iplrr 2D MaTepujaJr cJlrjqHe (prrcTanHe crpyxrype, anu ca aroMrt\ia 6opa u a3oTa yMjecroyrJ'bexuxa, Jecre xeKcaroHalrsr 6op_nurpul (h_BN). []ro 
"" 

o"o6rru li_BN-i 
"r"", on .1"repMxqKk r xeM hj c&t jafto cra6rnaH'i,3a pa3rr.t(y o,4 rpaoeH4 fiocjegyle cre ocoOr,{e.je4fio.u3olaTopa

l:lT-li*r aroMa OepoMarHerHrx *11:-Ni Co r Fe) ra rpagely um h_BN orBapa caM-oryhilocr o6pa3oBar6a EoBl,lx ABoAtitveH3noHaJ.rHxx MarHerllr.rx Mareprjara. 360r Br.rcoKefioKperrBr.rBoc,rfi sa uaearr'oM roadexy rnu h_gN, .a 
"ru6;;;o;; ;;;;;;;rr. "r"ruueo.nxogro je nocrojan e ctpynrypxrx geQeraru y no"rnyr' zo 

"urf-"lln'rr'iu. r-n"no"r,.Deee(r y Brr,qy aroMa noja rrelocrajy (rro. urynruurie) 
"oyi"o"o"iuu,"11r" "y , ""4yfiaJtreohHM De(peKrr.aMa npucyrHxv v 2D KpracrarrrMa. O."ou"""q,";;;;;;;6r"e.pape"a

l,| n-bN cajeAaO- }l ABO_aTOMot(lrM lxvnr
6,h" *"p;il;;,; ;;;;jil;,",#jJtffi?ffix?ilfi;j?6ffi 

:u,<,,, 
xo6a,, u *olge

h."f :tr{?.rit""ii;;i, ;:;Jll?ffi Tff ;ti:il,T"nffi y g;;; 
J.ff tfi :t: t#:;H o! Bpcre leoeKara (eano- an' aBo_aroMcKc 'u";r'., ";; i; ";':,-S-';;l:(rpaoeH u,'{ h_'BN). K;";i^iiii,i 

""ilT",l!,:T^11}lxiT:J_"&"&1"r33"ffir#,jJ;aora3r.r_,ro ry6rr(a crar'or Marlrer'or MoMerira. Kor apy;;;j;;;;Hocr ra ,

ilil"#^"^"l,Ilil*""r MoMeHra 6yae Bpno cnuqna epajegnocru y r"oiou"r" ,r.or""u.raKote ce oqeKyje 
'I 

rHAy(oBalt€ MarHer
y 6trzsuxr, 

'ryn,r,rma 
cu ur"oooouu""" jlll J"Kli'of, f;o" " 

u r '^" " ', 
Ka. 6opa r a3ora,

IIu,r n ueroao,roruja ucrpaxnBarla

33-:.:llilyr"". je pa3yMrjeBa*e ocuoBnrx Ou3aq(ux MexaHa3aMa oaroBopnrx 3arnrepeKufiJy arova vem,ra a 2D vareoaja.na ra rojava ce a!cop6y.1y. *uo 
" 

n-o*1ru14u c.npuv.;exon reopujcr<rrx 
"ero.qa 

au orao"ya". ru r,,u.r,"'ni oco6,"" oor;;";;# lXff#f:;n"$H:il""ff:[",[ff t""#;,;

X3:.yiyi-.ll*."a$e 16r.rxoBor rpynrca*u y 
"ehe "rpyr.rypi ;e;;l;;;';;;;;" ,.p"o"zu Mal ephJana ca npkvjeca u a y o6,ra 11 lclnoa toMc(rx MatHeLa.

Y-l1T1,l-"-t]^"""" 
Urhe rcrpaxrBar6e )rl,IuaJa MerarHrd npqMjeca Ha MarHerFe ocoolrlieaBoaxM€r{3rro'arHirx Kprrcrarra ca onpelelrur,r 4"qre*ra"u. 

'4efen-rr-;;;ru;y";0r""*""
npoqeca [por3BoAr6e ,qaror Marepnjana r.nu ce rjeurrauxl 

"roupaly. 
rlocrole pa:rFrrrr,



oonulln AeQe(ara, a y oBoM pa,4y pa3Marpahe ce HajjenHocraBHlj, cryqaj ralrKacrxx
cTpyKrypHnx neoeKaTa: jenHoaToMcKrrx itryrrJLIlHa u lBoaToMcxux uynr,Er.jlra. JeAHoa,aoMcxa
lxynJ'BnHa ce KpetpajenHocTaBqt M olcTpar6t BargeM jeAHor yrr,EeHl.rKoBor aioMal KptrcTalrlHepeuel(e ) tpddreH). onHocHo orcrpatbxBdr6eM jelHot a.rova 6opi xnr aloTa y KprrctanHoj
peuerlk 60p-HUTp[na, y rpaoeRy ce aBoaroMc^a urynJE Ba MOr(e Kperpar,, oacrpar*aBar*eM
ABa cycjenHa yrJEer{rKoBa aroMa. y oAHocy Ha [AeanHu rpaoeH, y ;oov cayuajy u" npenpaly
nsa ne}lrarol{a ll jelaH oKrarol{. Erepruja Sopuapaoa ouon"o. a"dr"n u j" rlpuonaxl{o
JeAHam eHeprfijf oopMlparba je.qHoaroMcKe uJynrBrEeJ alr,r je elrepru_ja Qoprunparoa noaroMy Malla y oaHocy e.epnrjy tlrop'rpa*a jelHoaroMc(e uynr*riHe qrJHeh, TaKO' nBoaroMcKe urynJbrne repMoArHaMrrq(tl faoopu:oeaur.rjur,r y nopebelr'y cajeluoaroMcKrM
[ynrBUHaMa. y 6op-HtrTpr.Uy ABoaToMc(e nlynjbltHe ce Kpeupajy ol"rpu*r"u*"* nol"nroa
aToMa 6opa_r.r,a3ora, rj. yxla*ar+eru jennor BN ArlMepa. O*j',qrr"pl" o"nou, u rpanuBlru
eJreMelrTi-BN cTpy(rype x 360r jaKe B_N Bese je jegan o,q aijueuhnx rauracrux leQeraray oBoM 2D Mareprjany.

l:::.yf:: ie ce cnposecru opurujer.rov reop4je tlyur<quoraa .ycruHe (DFT). DFT
i(oMoriHyJe ocHoBHe 3aKoHe KsaHrHe MexaurzKe u e{lrr<acne syMepu,{rce Meroge ia go6ljaoe
BpIO TaqHot onrca eJIeXTpOT.iCKXX OCO6UHa pa3MaTpaHrjx cl,tcTgMa, TaKo urTo ce

1:Ill,.rl(oBasa B ueqecruqHa lllpegl.lrrepoea jeAHaqxHa 3aMjerbyje jenro.recruqHuM
oBoJcTBeHuM npo6teMoM y KoMe ce ereKTpoHoKo_ereropoHcna 

'uuiipar<qr_r.ya 
onlcylg yanpo(cr.rMaurJl{ cpelrser noJra. y KoHKperHuM npopaqyHuMa oco6rni xaDeAen}rx

MaTepuJana 6ahe Kopr]uthes npofpaMckfi je3u( phyton.

Crpyrcrypa paga

Pan he ce o{BrpHo cacrojaru og 4 nomaoJl,aJlryc cntcac ropau:heHe rmeparype. y y8ony(paTKo he 6ma on caHa TcNja tcTpa)t(I,lBH,ar otlre yt{a3aho Ha l6eH 3r.raqaj x aKryejrHocr, I(aou rraBHfi pa3ro3r{ 3a beno acrpaxuoa*e. 6uhe rar (paraK ocBpr r_ru 
"ninrpo""ny 

, ao*"ny
l""".ll1llp.llli1 ljrrchc 6Hhe KparKo onrcao,rl cBoDer6e u"ur"""""""r,J fftp"sr"."poo"
JcaHd rrHc Ha Jenl roeJle x-rpo Hc Kx npo6nev (aKo 6fi Morao 6HTx onxcu" ,aro1,1.y"n4roncnu,jL'nIc rur'rJ H |3MJeHcKo_xopenau,loH .lylKuHoHar, flopeA tora 6rlic orHcaI'l r.1coq)-rBepc(rr naKerr ASE ,r CPAW koju cyjraMJeHcKH pa3BujeHl, 3a pa3MalpaBg npooreMa
oBora runa. Apyru a rpefir lao npencrao,,uahe cpN pqi. vgiy"6,1i.;"ny oin" iu."o.p"ru
i{::!nurJu drepoMarrer'nx aroMa (HrrKra, ro6in.a , xioeu) iu ;"siiouior"no" ,ABoaroMc(oM urynr'L'lHoM. V rpehev gtjoty he co pa3Marpau aa"opn,lrja noMcHyrr.rx

lepo^{arH:Ty1 algMa Ha lpyroM ABonrMeH3uoHa,,rHoM orcreuy _ xercarona,ruov 6op_HLITpI-rAy (h-BN). V ooov 4rjery he cc pzurmarparl ancopnqnJa Ha N_lIiyr,,],I{HaMa, ts_uynJEhraMa z BN-uyn,runaua. y 3a(JLyqky 6uhe gat xparar o""p, iu 
"q"ur,"r.;"pe3ynrare HyMepuqKor Epa.ryHaBar6a y Apyt-om u rpehenr 4r4je,ry.

3ax.ryvar

Ha ocEoBy nperxollto lBnoxeHoa cMce
rcauar,aara Eoxraapa nr;;";; ;;,;;-#:y"" i1# ffi;;:#ffi ffii"#r"TaJ#:
Ha nocrAnrrjroMcKlrM cprygr'jaua, nponacane oA crpaEe CeHata yHr,rBep3ure,ra 

UpHe I.ope.



KoM[o[ja [peAnaxe BEjehy llpupoftro-MareMaruqKor {bak7nrera Aa KaHArqary BoxuAapy
llloruxnhy ogo6pu l-r3paly Mar[crapcKor pana nol H€!3nBoM ',MarHeaHe nprrj""" y
,4BOAr,IMeH3UOHaJIE[M MaTeprjarrrMa ca aagKacTaM
crpyKryptrcM Ie(Del<rtlMarr.

Y nonroprqlr, 30. 10.2018.
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Kounolja:

T'f"n Cryr.q*
L IIpo'!. ap Bopxo Byjnvrh - uerrop

,/.-{tr-[tro_4{-.,}€ *5 *l <lz
2. flpoQ. rp flpeapar MupaHoBrh - ,rnaH

' 3. ,{ou. ,lp fop.uana Josafiosuh - qral
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