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KOML{CI4J}I 3A CTyAI4JE II CTEIIEHA EJIEKTPOTEXHLIqKOI
@AKyJTTETA y EEOTPAAy

Kouucuja 3a cryAl4je II creueua, ErexrporexHlrr{Kor (fary:rrera y Beorpa4y, rta cBojoj
ceAHI,IUr ogpxauoj 26.03.2019. roAIaHe r.rMeHoBaJra Hac je y Koruucujy 3a nperneA rr orleHy Macrep
paAa AI{nn. I,IHx. Cre$ana flasrosuha noA HacnoBoM ,,AHarr43a Kopr4cHHKa $r4KcHe rene$oHr4je
lpLIMeHoM coquja:rHzx Mpexa I.I anroprrraMa Marrrr{HcKor yqerra". Harou nperneAa naarepvjana
Konaucuja noAHocu c:re4ehu

[I3BEIIITAJ

1. EuorpaQcmrr trogarlrr KaHArrAara

Cre$an flaerosuh je poleu 14.08.1990. roaune y llpoxyu:ry. 3aepurao je ocHoBHy rxKony
"@HrI4r K,rajuh - Or.rha" y Beorpa4y Kao ByKoBaq. Ynncao je XIII 6eorpa4cry runuasajy rojy je
3aBpmLIo ca oAJIrrqHr4M ycrrexoM. ErerrporexHr4r{Ku Saxynrer ynucao je 2009. roA}rHe.

flun:rolaupao je na oAcexy ga Tererorvryruxaqraje u uirifopuaurroHe rexuoloruj e 2016. roAr4He ca
npocer{HoM oueHoM 7,65. fiur,troMcKpr pa4 og6pauzo je y $e6pyapy 2016. roAr4He ca oqeHon 10.

fluu:rorracre aKaAeMcKe - Macrep cry4uje na E:rexrporexHrrqKona (faxynrery y Beorpary, Ha
Mo4yny 3a clzcreMcKo LlHxerbepcrno u pa1no KoMyHr{Karluje ynucao je y omo6py 2016. roArrHe.
flo:roxuo je cee Hcrrr4Te ca npoceqHola oqeHolr 8,20.

Ilpo$ecraoHanHy napujepy 3arorreo je 2016. roArrHe Ha no:uqujw Junior Software Engineer
- Web Developer y xonnanrajw Axis Loyalty Group y Eeorpagy, rAe ce 6asuo pa:nojeu u
oApxaBalreM aIIJIHKarrrBHr,rx petrrena kr3 o6lacru enexTpoHcKor 6anxapcrna r<opzcrehu
rexuororuje Kao Ixro cy ASP.NET MVC, MS SQL Server, Entity Framework, HTML, CSS,

.IavaScript, Bootstrap, JSON, XM| jQuery, Ajax. klcre roAr4He Aona3r.r y xounaHuj y United Group
B.V. * eo4eher oneparopa renexoMyHr4Karlr{oHr4x cepBr{ca u ue4zjcxor ca4pNaja y jyroucnounoj
Enponu. Paaehu aa uo:nqaju Business Intelligence Developer,6uo je auraNonaH Ha npojexruna
uurerpaquje noAaraKa, pa:noja anJrHKarrrBHr4x peilrerba:a $arrypr4carre, HarrJrary, onoMr4EaILe I,I

LICKJ'byqeBa KoprrcHr{Ka v npojexroeaBa [ocJroBHr4x pemeiba xoja ce 6are KopucHurrKlrM
I{cKycrBoM y oKBHpy xounaunja SBB, Total TV Serbia, IKOM, Telemach Slovenia, Total Ttr/
Slovenia, Telemach Bosnia and Herzegovina, Total TV Bosnia and Herzegovina, Telemach
Montenegro, Total TV Montenegro, Total TV Macedonia w Nova TV Croatia xoje nocnyjy y
oKBI4py rounauuje United Group. Yqecrnoeao je y pa:nojy EON TV llarSopue, Kao LI

I4MnJleMeHraryuju GDPR - General Data Protection Regulation, orrrrre ype46e o 3arrrrr,rru
noraraKa o JrrzrrHocru roja je AoHera oA crpaHe Enponcre Ynuje.

floxafao je cuequjanucrllr{Ke KypceBe y 3eMJbr4 14 rrHocrpaHcrBy oA qera cy Haj:uauajuuju
,,BIRD (Business Intelligence Research and Development)" rt ,,Data Science u npedurcmuaua
aHarumuKa" y KoMraHuju llocnoeHa uHmerLtzeu1uja y 3arpe6y (Xpnarcra), xao u ,,Big Data and
Hadoop" y rounanujw IBIS Instruments y Eeorpa4y.

2. Onuc Macrep paAa

Macrep paA o6yxsara 64 crpaHe, ca yKyrrHo 31 c:ruxou, 8 ra6era u 4 pe$epeuqe. PaA
caApxl4 yBor, 3 uorrtae,'ba LI3axJ6f{ax (yxyuno 5 nor:ranra) u cnucax ropuruhene nr4Teparype.

llpno rIorJIaBJbe npeAcraBJba yBoI y KoMe je Hane4enaugejar4 Morr4Barlujaza m,rcarie pala
Ha TeMy aHa!'ILI3e KoppIcHIrKa QIarcHe re:re$ouraje nprrMeHoM coqnjzurnrax Mpexa u anropr,rraMa
MarIrLIHcKor yrleH,a, ururrt r<oju cy xopuurheura :a pa:noj MoAena, uurelnperaqrajy pe3ynrara, Kao

v peTpocleKT[rBa caMof paAa.



Y apy.o* nornaBJby cy I{3noxeHe ransopuaquje o nogarlLrMa noju cy ocHoBa 3a rlenoKynHy
aHanl43y. Ilolaqlr xojn upe4cranrajy [ona3Hy rar{Ky oBe aHaJrr43e je :rucrHHt' rro3r4Ba Kopr.rcHrrKa

Suxcue rene(fouaje rocMarpaHor oreparopa 3a 2018. roAr{Hy. Kaxo cy y nuran,y BeoMa
oceT!tst4BV KopI4cHLIr{KLi rIoAaUa I4 rLI,IxoBo janno v3JratarLe yrpoxaBa npr4BarHocr KoprrcHr4Ka r.r

Kax(IlI4Bo je 3axouolr, [oAaIIH cy nperxoAHo [potunu Kpo3 rrpoUec aHoHr.{Mz:aquje rAe cy cBr{
JIHTIHII [oAauv KopIacHI{Ka 3aMerLeHr4 r,r3Jra3Hr4M BpeAHocrr4va hash SyHxquje. Ha raj HarruH cy
4o6rajeHe xeKcalequMarrHe BperHocrr4 rcoje ce Hr.r Ha xoju uauuu He Mory rroBe3arr4 ca npaBaM
TIoAaIII{Ma. Taxo auosLIMLI3oBaHV, IIoAaTIH cy cMerrrreuu y 6azy noAaraKa xoja je Kper.rpaHa y
cKnony H3paAe oBor paAa. O6jarumeHa je KoMrrJrerHa crpyKrypa oBrrx roAaraKa v [ocJroBHr.r
lpoqec xoju ce [ocMarpa. Taxofe, 4era,,lnuje cy onprcaHa coSrnepcKu aiTarr4 r<opuruhenrl
npIrnI4KoM a3paAe oBor paAa H Aaro o6jaumerre :6or r{era cy rvl Nrarr4 oga6pauu y oBoM clyuajy.
Y nurany cy nporpaMcxu je:uqu T-SQL (Transact - Structured Query Language) y Microsoft SQL
Server Management Studio 17 oxpyNeu,y u Python 3.7 y JetBrains PyCharm Communie Edition
2018.2.4 oKpyxerby.

Y rpehenr flornaBr'by o6jarurren je Hauuu na xoju ce noAarlu KBaHrr4Tarr4auo ouucyjy.
OoptrlrpaHa je coqujanHa Mpexa y xojoj cBaKr.r reresoucxu 6poj Kopr4cHr4Ka npeAcraBrba rrBop, a
uurepaxquje u:naefy KopncHlaKa rrpeAcraBrrajy rpane rpaSa. O6jarurreHe cy Mepe xoje cy
Ie$uuHcaue (y:rasuu Lt tr3ra3tr crereH rrBopa, yKynaH crerreH qBopa, yruuaj qBopa,
apruKynaqlroHll qBop, Lt3Bopt4rrrHr,r qBop, Jrr{cr r{Bop, r4HTepHpr qBop, .qy}ro,rHa rpajama cBr4x rro3}rBa
Tor KopI{cHLIKa, Iyxl4na rpajan a oA:ra3Hr.rx rro3rrBa, Ayxr{Ha rpajarra AoJra3HHx rro3rrBa, jauuua
ne:a, jauzua Be3a oAJra3HIrx IIo3rrBa, jauuua Be3a AoJra3Hr.,rx rlo3rrBa, rleHa no:una). Ha ronxperuott
rpvMepy rpa$a, AerartsHo cy onucaHe 4e$auracaHe Mepe. fpa$uurcu cy rpuKa3aHu 4o6ujeuu
pe3ynrarr4 H 4arje reopujcru ocBpr na 4o6ajeue pe3ynrare.

Y nor:raeJly rrerl'Ipl4 orrucaH je a,rropuraM MarrruHcKor yqerba rojz je o4a6paH :a
KnacrepoBame 4o6zjeuux [oAaraKa. Kopzruheu je K-means urropr4ranr xojil je gera,,],Hraje onlrcaH
I'I HaBeAeHI4 cy pa3no3l4 s6or.{era je o4a6pan onaj anropr4raM. flperxo4uo je gerpunzcar v orrr4caH
nojarvr KnacrepoBalra y oKBI4py aHanr43e Tro4araKa. I4z artasmze cy r.r3y3erpr noAaqll oa eKcrpeMHHM
BpeAHocrl{ua (oro l%o nolataxa) jep rbr.rxoBo flpucycrBo HapyrxaBa pacrroAeny ocra!'rrrx [o.{araKa
I'I cMeIrIreIIu cy y o4nojeu Knacrep. Ocraru.l rroAarlr4 cy npotunu Kpo3 rrpouec KnacrepoBarLa u
rIpI'IKa3aHH cy pe3ynrarr4 3a pa3nr4qr.rr 6poj aeSzHucaHr4x Knacrepa (ot 2 ao 10 xnacrepa).
Hanegeu je npunqun o4pelraearra orrlrMaJrnor 6poja KJracrepa, rpaSzvru n ra6e:rapno rpr.rKa3aHr4
KnacrepoBaHrr rroAarlu n reopuj cxr4 orrr4 caHrr.

flero nouanme je 3aKJbyrIaK y oKBrrpy xora je orrucaH :riauaj aHa,'ru3e n nopeferra
clpoBeAeHux y paAy. Pe:uuupaHr4 cy pe3ynrarv para v rare cy cMepHrrrle :a moryha AaJba
r4crpaxr4Bar6a Ir yHalpef ema.

3. Ananu:a paAa ca Kr,yrrHHM pe3y!'rrarrrMa

Macrep paA runn. IaHx. Cre$ana flasroeuha ce 6anu npurueuou coqujaJrur.rx Mpex(a r4

aJltopl4raMa MauIIrHcKor yrrerLa y a:uaJru3pt KopucHraKa $uxcne reneSoHuje. Pa4 o6yxBara [poqec
$opnauparca coquja,rne Mpex(e r.r KnacrepoBarLa Kopr.{cHraKa re coqujarHe Mpexe Ha ocHoBy
rTHcrHHra ro3uBa y Mpexlr je4uor oleparopa cepBuca Sar<ure rene$ouuje y nepr{oAy oA roAr4Hy
AaHa. Uerrs pal'a je IrMrIJIeMeHra\uja co$rnepcxor peIrrema 3a ercrpar<qujy Kopr{cHr4x
uuSopnaaquja uz BeJIIzKe KoJrr4qr4He ayroMarcxpr reHepr{caHrlx rroAaraKa la rrperBaparbe rux
uu$opuaqnja y:Hame.

Ocirosuz rolpl4Hoclr pa1a cy: 1) AoAeJtsr.rBarre olr4ca cBaKoM KoprzcHlrKy SuxcHe
re:re$ouuje jegHor oneparopa y BlrAy HyMepr4r{Kr4x napaMerapa xoju cy rro3Harrz y reopujn
rpa$oaa (yna:rill 14 u3ra3t!r crerreH qBopa, yKy[aH creleH rrBopa, yruqaj qBopa, aprlrKynauproHpr
tlBop, I'I3BopL{IrrHIr trBop, nr4cr rrBop, r,{HTepH}r ueop) rl flapaMerapa xoju Hracy ae$uHwcaHu y
reopuju rpaSona, uil4 cy oA BenI4Ke Kopr4crr4 y oBoM KoHKperHou clyuajy. (ayxana rpajama cnux
rIo3I{Ba ror KopI4cHHKa, ryx[Ha rpajama oAna3Hr{x r]o3r4Ba, Ayx}.rHa rpajarra Aona3Hr.rx rro3aBa,
jatuna ee:a, jauuna Be3a oAna3Hax rro3r4Ba, javuna Be3a .qoJra3Hr{x rro3r4Ba, rleHa no:ura); 2)



oApebl4BarLe I4 otluc rpyra uelyco6no crIIlqHI4x KopIIcHIIKa SrarcHe rele$onujt y nnp:T1l:ll:
orreparopa y repuoAy oA roAIIHy AaHa', 3) uoryhHocr HacraBKa aHarlr3e ayroMarI43aIII{oM

npoU..u nor.nrlrj. u o6pa4e IIoAaTaKa xaro 6il oBI4 rapaMerpl4 Mornu Aa ce ao6ujy Ha 3axTeB y

peanHoM BpeMeHy I4 LIHTelpI4 cur1l y cpIcTeM y KoMe cy TII noAaUlI oA Kop[cTIa' AnartugoN{

AO6ujenr,Ix rpyna KopLIcHI4Ka MolJIe 6u ce AoHocI4TI4 IIocJIoBHe oAnyKe, a Ha IIpI4Mepy KoHKpeTHoI

xoprainrana 6u ce ,oiuo Ao6urr4 4era,,gruju yBI{A o rl4ny KopI{cHI'IKa Ir cxoAHo roMe ce rIoHaIIrarIr

y KoMyHr{Kaqnju ca rI{M KopIrcHIrKoM.

4. 3ar,nyvan Ir rIPeAJror

KasAuAar cre$an flasrosHh ce y cBoM Macrep paAy 6aBplo aHa,rII3OM IIO3pIBa KOpI{CHI',IKa

$uxgre re:re$onraje, 4e$uuucalLeM *opr.*rrrnor npo$una cBaKoI KopI'IcHI{Ka u o4peluealseM

rpyna naelyco6no cJIIIqHLIx KopI4cH[Ka. KanAuAar je noxa:ao KaKo ce oA BenI{Ke KoJII4rIuHe

ayTOMaTcKrr reHepI4CaHIIx IIoAaTaKa, pa3HI4M TpaHcOopMaIIujaMa, Mory u:ryhu KopI4cHe

,r$opraUrje V npeABI{AerI4 [oAaIIIaIbe KopI'IcHIIKa Ha ocHoBy yoqeHux [paBI{nHocTI4 v

3aBITCHOCTI4 y AHA[I,3I,4qaHHM IIOAaUI4Ma.

KauAUAar je nCra:aO CaMOCTa,'IHOCT lr CI4CTeMaTI4TIHOCT y CBOMe nOCTynKy KaO v

r4HOBaTr4BHe eneMeHTe y pe[raBarr,y [po6neMaTl{Ke oBe Bpno aKTyenge TeMe y o6:racru aHaJII4T}IKe

y uri S opnr aIII4 o HI{ M I4 KoMyHpIKaUI4o HIrM TexHonorHj aMa'

Ha ocHoBy llg:roNesor, KOUuCuja rpeAnaxe Kouucujl'r 3a cryAllje II CreneHa

Elerrpore*nrrno. $ar<ynrera y Beorpa4y la pa[AI'Irn' uHx' Cre$aHa flaBnoBuha [pHxBaTII Kao

Macrep Pal,u KaHApIAary oAo6pl4 januy ycMeHy o46pauy'

Beorpa4, 17 .04.2019. roAI'IHe 9:ranonu rouucuje:

AP Mrapj dua Cuuuh-Ilej oBlah, BaHP. rpo0.

ap Jerena hepruh, nlaHP. rpo&.


