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Ilpe,LJ;MeT: I13Benuaj KoMHCHje 3a o:o;eHy rro.uo6HOCTH KaH.UH.UaTa H TeMe JJ:OKTopcKe 

.UHCepTa:o;Hje KaH.IJ:H.UaTa AneKcaH.upa HoBaKOBHha. 

O.unyKoM CTpyqHor Beha 3a TeXHH~o-TeXHOJIOIIIKe Ha)'Ke YHHBep3HTeTa y KparyjeB:o;y 6poj 
122/13 o.u 13.03.2013. ro.UHHe HMeHoBaHH cMo 3a qnaHoBe KoMHCHje 3a o:o;eHy 

HCII)'Ibe'HocTH ycnoBa 3a rrpHjaBy .UOKTopcKe .IJ:HCepTa:o;Hje KaH.UH.UaTa AJieKcaH:,LJ;pa 
HosaKosulia, .IJ:HIIJI. MaTeMaTM:qapa-HHcpopMaTM:qapa, Kao H o:o;eHy TeMe .UOKTopcKe 
.I(HcepTa:o;Uje IIO.I( HaCJIOBOM: 

TEXHHKE P A qyJJAPCKE HHTEJIHrEHI(HJE Y MO,[(EJIHP Alb Y H 
~HTH«<>BK.AI(HJllllll,lUIKA TOP A llOHAillAEbA liP AHE 

Ha ocHoBy YBH.Ua y rrpHJIO)I(eHy .uoKyMeHTa:o;Hjy H nwm:or II03HaBa.Iba KaH.UH.UaTa, 
KoMHCHja IIO.IJ:HOCH HacTaBHO HayqHoM Behy cne.uehH 

H3BEIHTAJ 

1. EMOrPA<DCKM IIO,LI;Al(M 0 KAH,I(M,I(ATY 

AneKcaH.uap HoBaKOBHh je po~eH 29. cpe6pyapa 1988. ro.UHHe y KparyjeB:o;y. 
0CHOBHy IIIKOJIY "Ce.I(aM rrapTH3aHa" 3aBpiiiHO je 2002. rO.I(HHe y KHHny. qeTBpTH CTeiieH 
CTpyqHe, crrpeMe, CTeKao je y "ITpBoj KparyjeBaqKoj rHMHa3HjH" y KparyjeB:o;y, rrpHpOJJ:HO­
MaTeMaTHqKH CMep. 

<l>aKyJITeT je yrrHcao IIIKOJICKe 2006/07 ro.u., Ha ITpHpo.n:Ho-MaTeMaTHqKoM 

cpaKyJITeTy y KparyjeB:o;y, cMep MaTeMaTHKa ca HHcpopMaTHKOM. Y OKTo6py 2010. ro.n:HHe 

3aBpiiiHO je CTY.IJ:Hje y poKy (4 ro.D:HHe) ca rrpoce~oM o:o;eHoM 9.12 (.ueBeT H 12/100). 

)J;HIIJIOMCKH pa.u ca TeMOM "J2EE IIJiaTcpOpMa 3a pa3BOj Be6 aiiJIHKa:o;Hja" H3 rrpe.I(MeTa 
OrrepaTHBHH CHCTeMHje o.u6paHHO ca o:o;eHoM 10 (.ueceT). 

Y IIepHO.UY O.I( 2009 . .UO 2010. rOL(HHe je OCHOBaO H 6HO rJiaBHH KOOpJJ:HHaTOp JaBa 

pa.UHOHH:o;e Ha ITpHpO.UHO-MaTeMaTHqKoM cpaKynTeTy, Koja je 3a UHJb HMaJia yrro3HaBaibe 
CTy.I(eHaTa ca Harrpe.I(HHM JaBa TeXHOJIOrHjaMa. Y arrpHJIY 2010. rO.I(HHe Ha OCHOBY ycrrexa 

rrocTHrHyTor y TOKY CTY.UHpa.Iba o.u CTpaHe KOMIIaHHje Com-Trade IT Solutions H ITpHpo.n:Ho 
MaTeMaTHqKor cpaKyJITeTa .uo6Ho je Harpa.uy 3a Haj6oJber cTy.UeHTa qeTBpTe ro.UHHe Ha CMepy 

MaTeMaTHKa ca HHcpopMaTHKOM, ITpHpo.n:Ho MaTeMaTHqKor cpaKyJITeTa y KparyjeB:o;y. 
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,[(oKTopcKe cTy.n:Hj e j e yrmcao IIIKOJICKe 20 1 0/2011. ro.n:HHe Ha MaiiiHHCKOM 
<PaKynTeTy y Kparyjem:J;y, o6nacT IlpHMelheHa HH<!>opMaTHKa H patzyHapcKo HH)KeibepcTBo. 

O.n: jaHyapa 2011. rO,Z:J:HHe je ITOCTaO CTHITeH,Z:J:HCTa MHHHCTapCTBa npOCBeTe, HayKe H 
TeXHOJIOIIIKor pa3Boja Peny6nHKe Cp6Hje. 

AKTHBHO yqeCTByje y H3BO~elby Be)l(6H Ha npe.n:MeTHMa: IlporpaMCKH je3HIJ;H, 
HcTpa)l(HBa~H pa.n: y MaiiiHHCTBy, MaTeMaTMKa 1 H MaTeMaTHKa 2. 

6) HayqHo HCTpa~HsaqKH pa.IJ; 

IlpeTXO.ll:HHX rO,Z:J:HHa, Kao KoayTop, o6jaBHO je 2 HayqHa pa.n:a y Me~yHapO.ll:HHM 
'IaCOITHCHMa. Ca.n:p)l(ajH OBHX pa,Z:J:OBa ce O,Z:J:HOCe Ha 06JiaCTH npHMeHe pa3JIH'IHTHX TeXHHKa 
BeiiiTa'IKe HHTeJIHreHIJ;Hje y 06JiaCTH MO,Z:J:eJIHpaiba ITOHaiiialba 6paHe. 

06jaBJLCHH pa,LJ;OBH: 

Pa.IJ; y spxyHcKoM MeljyHapo.IJ;HOM qaconHcy, [M21]: 

1. Rankovic V., Grujovic N., Divac D., Milivojevic N., Novakovic A. 2012. 
Modelling of dam behaviour based on neuro-fuzzy identification. Engineering 
Structures, Volume 35, pp. 107-113 

Pa.IJ; y MeljyHapo.IJ;HOM qaconHcy, [M23]: 

1. Rankovic V., Novakovic A., Grujovic N., Divac D., Milivojevic N. Predicting 
piezometric water level in dams via artificial neural networks. Neural 
Computing and Applications, First published online: January 2013, 

http:/ /link.springer.com/article/1 0.1007 /s00521-0 12-1334-2, 
DOl: 10.1007/s00521-012-1334-2. 

Kao CTHITeH,Z:J:HCTa je aHra)l(OBaH Ha HaiJ;HOHaJIHOM npojeKTY H3 TeXHOJIOIIIKOr 
pa3BOja ,,[lpUMeHa 6uoMeOUlfUHCK02 UHJ/Cel-bepUH2a y npeOKJZUHUI..{KOj U KllUHUI..{KOj npaKCU" 
( 41 007) y OKBHpy L(eHTpa 3a 6HOHH)KeibepHHr, <l>aKyJITeTa HH)l(eibepCKHX HaYKa y 
KparyjeBny. 
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2. IIO,li;AQII 0 ,li;OKTOPKOJ ,ll;liCEPTAI(liJll 

2.1 HacJioB ;::J:OKTopcKe ;::~:ucepTau;uje 

KoMMCMja ce cna)l(e ca rrpe.n;JIO)I(eHMM HaCJIOBOM .n;oKTopcKe .n;McepTau;Mje: 

TEXHMKE PA qyHAPCKE HHTEJIHrEHL(HJE Y MO~EJIHPAH> Y H 
H~HTH <I>HKA.I(HJH HH~HKA TOP A ITOHAIIIAH>A EP AHE 

2.2 flpe;::J:MCT H OCHOBHe XHIIOTe3e ;::J:OKTOpCKe ;::J:HCepTaD;Hje 

Y BeJIMKOM 6pojy 3eMa.Tba cy rrpMxBaheHM eqmKaCHM rrporpaMM 3a rrpaheine cTaina 
CMrypHOCTM M CTa6MJIHOCTM 6paHa. Y OKBMpy XM.n;poeHepreTCKOr M .n;pyrMX BO.D:OIIpMBpe.n;HMX 
CMCTeMa IIpojeKTyje ce BeOMa o6MMaH CMCTeM 3a OCMaTpaH>e CTaina o6jeKTa M MHCTaJIMpajy 
Ce 6pojHM MHCTpYMeHTM KOjMMa Ce Mepe peJieBaHTHM reo.n;eTCKM M <l>M3MqKO-TeJieMeTpMjCKM 
rrapaMeTpM. Y OKBMpy <l>M3MqKo-TeJieMeTpMjcKor ocMaTpaH>a Hajqernl'ie ce Mepe cne.n:el'ie 
BeJIMqMHe: BO.D:OCTaj, TeMIIepaType Ba3.n;yxa, y3rOH, IIOpHM IIpMTMCI(M, MH<l>MJITpai(Mja, HMBOM 
IIO.D:3eMHMX M IIpOBMpHMX BO.n;a, peJiaTMBHO XOpM30HTaJIHO IIOMepaH>e, pOTai(Mja .n;eJIOBa 
KOHCTPYKI(Mje, .n;e<l>opMai(Mje M IIpMTMCI(M, CMJie y apMaTypM, TeMrrepaType 6eTOHa, MT.D:. 
CBaKM CMCTeM OCMaTpaina je IIOCe6aH M O.D:HOCM ce Ha je.n;Hy o.n;pe~eHy 6paHy, o.n;pe~eHOr 
KOHCTPYKTMBHOr TMIIa, o.n;pe~eHMX KapaKTepMCTMKa <l>YH.D:aMeHTa M .n;p. BeJIMqMHe KOje ce 
rrpaTe Tpe6a .n;a ce Kpel'iy y HeKOM o.n;pe~eHoM orrcery KOjM rapaHTyje cTaine cTa6MJIHOCTM 
6paHe. Pe3yJITaTM MepeH>a y ocKyJITai(MOHOM CMCTeMy rrpe.n;cTaB.Jbajy BeoMa o6MMaH cKyrr 
rro.n;aTaKa. 

MaTeMaTMqKM MO.D:eJIM 6paHe ce KOpMCTe KaO cpe.n;CTBO 3a CTMI(aine YBM.D:a y TeKyne 
CTaine 6paHe, aJIM M KOHTpOJie IneHOr 6y.n;yner IIOHarnaina, O.D:HOCHO rrpe.n;BM~aina MCTOL 
OcHOBHe MeTo.n;e Koje cy KOpMrnl'ieHe 3a Mo.n;enMpaH>e peneBaHTHMX MH.D:MKaTOpa rroHarnaina 
6paHe cy .n;eTepMMHMCTMqKe M cTaTMCTMqKe. HajrnMpe rrpMMelbMBaHM <l>M3MqKM 3aCHOBaHM 
MO.D:eJIM cy MO.D:eJIM ca KOHaqHMM eJieMeHTMMa. OHM ce <l>opMMpajy y3 IIOMOll CTBapHe 
reoMeTpMje o6jeKTa M CTBapHMX KapaKTepMCTMKa MaTepnjana M KaJIM6pMIIIY ce rrpeMa 
peanHMM MepeibMMa. Pe3yJITaT KOpMIIIlleina OBMX MO.n;eJia je YTBp~MBaine CTaina <l>H3MqKMX 
BeJIMqMHa y rrpocTopy M rrpoMeHa y BpeMeHy Koje HacTajy Kao rrocne.n;MI(a peanHor anM M 
rrpe.n;BM~eHor CI(eHapMja (perynapHor MJIM BaHpe.n;Hor) orrTepel'ielha 6paHe. CTaTMCTMqKM 
MO.D:eJIM He 3axTeBajy TaKO 3HaqajHy COcpTBepcKy IIO.D:piiiKY KaO <l>H3MqKM 3aCHOBaHM MO.D:eJIM, 
naKrne M 6p)l(e ce <PopMMpajy M rrpaKTMqHo MMajy HeorpaHMqeHy rrpMMeHy y rrpal'ieiny 
MepeH>a, 6e3 o63Mpa Ha BpcTy 6paHe MJIM <l>M3Mqmx BenMqMHa Koje ce InMMa Mo.n;enMpajy. 
Me~yrMM, OBMM MO.D:eJIMMa je Moryne CaMO YTBp.D:MTM .n;a JIM ce MepeHe Bpe.n;HOCTM HaJia3e y 
oqeKMBaHMM orrce3MMa, anM He M aHaJIH3MpaTM y3poKe o.n;cTyrralba. CTaTMCTMqKH Mo.n;enM 
rrpe.n;cTaB.Jbajy <l>YHKI(MOHaJIHe Be3e, .n;o6MjeHe MeTO.n;aMa CTaTMCTMqKe aHaJIM3e, M3Me~y 
HeKMX y3poqHMX BeJIMqMHa M peJieBaHTHMX MH.D:MKaTopa IIOHaiiialba 6paHe. Me~yTMM, 

peJieBaHTHM MH.D:MKaTOpM IIOHaiiiaina 6paHe cy HeJIMHeapHe, CJIO)I(eHe <l>YHKI(Mje y3pOqHMX 
BeJIMqMHa rra CTaTMCTMqKe MeTo.n;e (MeTo.n; BMrnecTpyKe JIMHeapHe perpecMje) qecTo He .n;ajy 
3a.n;oBo.JbaBajyl'ie pe3yJITaTe Ka.n;a ce KOpMcTe y Mo.n;enMpaH>y HeJIMHeapHMX rrpoi(eca. 

TexHMKe paqyHapcKe MHTeJIMreHI(Mje Mory .n:a ce KopMcTe y Mo.n;enMpaH>y M 
M.D:eHTMcpMKai(MjM CJIO)I(eHMX HeJIMHeapHMX .ll:MHaMMqKMX IIpOI(eCa. Y JIMTepaTypM je .D:OKa3aHO 
.n;a RBF (RBF- Radial Basis Function- pa.n;MjanHa ocHOBHa <l>YHKI(Mja) HeypoHcKa Mpe)l(a, 
BMIIIecnojHM rrepi(errTpoH M ANFIS (ANFIS - Adaptive-Network-Based Fuzzy Inference 
System - <l>a3M CMCTeM 3a 3aK.JbyqMBaine 3aCHOBaH Ha a.n;arrTMBHoj Mpe)I(M) Mory .n:a ce 
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IIpHMeHe 3a arrpOKCHMai(Hjy KOHTHHYaJIHHX HeJIHHeapHHX <i>YHK:U:Hja .I(O )J(e.JbeHe TaqHOCTH Ha 

ocHoBy YJia3HO-H3Jia3HHX rro.n:aTaKa. 

llpe.I(MeT OBOr pa.n:a je MO.I(eJIHpaH>e H H.I(eHTH<i>HKa:o;Hja HH.I(HKaTOpa IIOHaiiiaH>a 

6paHe IIpHMeHOM TeXHHKa paqYHapcKe HHTeJIHreH:o;Hje. 0BaKBH HeJIHHeapHH MO.I(eJIH MOry 

.I(a Ce cpopMHpajy 3a Hajpa3JIHqHTHje BpCTe IIOjaBa 3a KOje IIOCTOjH .I(OBO.JbaH CKyrr IIO.I(aTaKa. 

Y TOMe je H>HXOBa IIpe.I(HOCT Ha.I( <i>H3HqKH 3aCHOBaHHM MO.I(eJIHMa, KOjH cy orpaHHqeHH Ha 

MO.I(eJIHpaH>e BeJIHqHHa qHje ce IIOHaiiiaH>e MO)J(e OIIHCaTH HeKOM YTBp~eHOM aHaJIHTHqKQM 

Be30M. 

0Baj pa.n: ce 3aCHHBa Ha CJie.I(eOOM XHIIOTe3aMa: 

• llpBa XHIIOTe3a OBOr pa.n:a je .I(a je Moryne KpeHpaTH H o6yqHTH HeypOHCKe Mpe)J(e H 

Heypo-<Pa3H CHCTeMe KOjH fie 6HTH y CTaH>y .I(a Ca BeJIHKOM IIpe:U:H3HOIIIllY rrpe.I(BH~ajy 

6HTHe HH.I(HKaTope IIOHaiiiaH>a 6paHe KaO IIITO cy XOpH30HTaJIHa IIOMepaH>aje.I(He HJIH 

BHIIIe TaqaKa 6paHe H HHBOe BO.I(e y IIHje30MeTpHMa 

• ,[(pyra XHIIOTe3a je .n:a Ka.n:a Ha pacrroJiaraH>y CToje MepeH>a yJia3HOIH3Jia3HHX 

IIpOMeH.JbHBHX Ta.I(a Ce MaTeMaTHqKH MO.I(eJIH 6paHe MOry .I(06HTH rrapaMeTapCKOM 

H.I(eHTH<i>HKa:U:HjOM HeJIHHeapHHX CHCTeMa H H360pOM O.I(rOBapajyner HeJIHHeapHOr 

Mo.I(eJia rrpo:o:eca 

• Tpena XHIIOTe3a OBOr pa.n:a je .I(a je MOryne OIITHMH30BaTH MaTeMaTHqKe MO.I(eJie 3a 

CHMyJia:U:Hjy 6HTHHX HH.I(HKaTOpa IIOHaiiiaH>a 6paHe TaKO .I(a OHH y .I(OBO.JbHOj MepH 

o.n:roBapaJ y eKcrrepHMeHTaJIHHM rro.n:a:U:HMa. 

2.3 IIo.L(o6HocT KaH,L(H,L(aTa 

Ha ocHoBy .n:oca.n:arnH>er HCTpa)J(HBaH>a H o6jaB.JbeHHX pa.n:oBa y Me~yHapo.I(HHM 

qacOIIJICHMa, HCIIyH>eHH cy CBH rrpe.I(yCJIOBH 3a H3pa.n:y .I(OKTOpCKe .I(HCepTa:U:Hj e. 

2.4 IIperJie,L( CTal:ba y IIO.L(pyqjy HCTpa~HBal:ba 

Mo.n:eJIH ca KOHaqmrM eJieMeHTHMa cy Hajnmpe rrpHMeH>HBaHH <PH3H~H 3aCHOBaHH 

MO.I(eJIII 3a O.I(pe~HBaH>e HH.I(HKaTopa IIOHaiiiaH>a 6paHe. 0HH ce <PopMHpajy Y3 IIOMOll 

CTBapHe reOMeTpHje o6jeKTa H CTBapHHX KapaKTepHCTHKa MaTepHjaJia H KaJIH6pHIIIY ce 

IIpeMa pean:HHM MepeH>HMa. fJiaBHe BpCTe TaKBHX MO.I(eJia KOje ce KOpHCTe y aHaJIH3H CTaH>a 

6paHa, cy MO.I(eJIH 3a <i>HJITpa:u;HoHe H HarroHcKo-.n:e<PopMa:o:HjcKe rrpopaqYHe. KBan:HTeT 

<i>H3HqKH 3aCHOBaHOr MO.I(eJia, KaKaB je MO.I(eJI HarrpaB.JbeH IIOMOllY Mpe)J(e KOHaqHHX 

eJieMeHaTa, 3aBHCH O.I( KBaJIHTeTa .I(HCKpeTH3a:U:Hje Mpe)J(e, CIIOC06HOCTH O.I(a6paHHX 3aKOHa 

IIOHaiiiaH>a .I(a perrpO.I(YKyjy CTBapHO IIOHaiiiaH>e, II03HaBaH>a CTBapHHX <PmHqKHX 

rrapaMeTapa o6jeKTa (KapaKTepHCTHKa MaTepHjan:a), rroje.n:HocTaB.JbeH>a Koja cy yBe.n:eHa rrpH 

MO.I(eJIHpaH>y (rrpe CBera y Be3H Ca 3aKOHHMa IIOHaiiiaH>a H rpaHHqHHM YCJIOBHMa), 

rroje.n:HocTaB.JbHBaH>a Koja cy YBe.n:eHa y rrpo:o:ec MaTeMaTHqKor pernaBaH>a. Tipe.n:HocT 

CTaTHCTHqKHX MO.I(eJia y O.I(pe~HBaH>y HH.I(HKaTopa IIOHaiiiaH>a je IIITO cy peJiaTHBHO 

je.n:HocTaBHH 3a KopHrnheH>e, He 3aXTeBajy CJIO)J(eHe paqYHCKe rrpo:o:ece H Mory .n:a ce 

IIpHMeHe Ha CBe BpCTe BeJIHqHHa. Me~yTHM, MeTO.I(e JIHHeapHe H.I(eHTH<i>HKa:U:Hje 

(BHIIIecTpYKa JIHHeapHa perpecHja) qecTo He .n:ajy 3a.I(OBO.JbaBajyhe pe3yJITaTe Ka.n:a ce 

KOpHCTe y MO.I(eJIHpaH>y HeJIHHeapHHX HH.I(HKaTopa IIOHaiiiaH>a 6paHe. 
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Y OBOM pa,n:y he Ce KOpHCTHTH MeTO.LJ:e HeJIHHeapHe H.LJ:eHTH<l>HKaD;Hje H MO.LJ:eJIHpaina 
CHCTeMa KOje Ce 6a3Hpajy Ha TeXHHKaMa paqyHapcKe HHTeJIHreHD;Hje 3a O.LJ:pe~HBaihe 

HH.ll:HKaTOpa ITOHaiiiaiha 6paHe. IJpe.LJ:JIO:>KeHH IIpHCTYIT H.LJ:eHTH<l>HKaD;Hje 6a3HpaHe Ha 
HeypOHCKHM Mpe:>KaMa, <l>roH H Heypo-<l>a3H CHCTeMHMa, 6Hhe ITpHMelheH 3a MO.LJ:eJIHpalbe 
XOpH30HTaJIHOr ITOMepalha 6paHe H HHBOa BO.LJ:e y ITHje30MeTpHMa KOHKpeTHe 6paHe. 

lf.n:eHTH<l>HKao;Hj a HeJIHHepHHX CHCTeMa 6a3HpaHa Ha TeXHHKaMa paqYHapcKe . . . . 
HHTeJIHreHD;HJe ITO.LJ:Pa3YMeBa .n:a BpeMeHCKe cepHJe ITO.LJ:aTaKa KOJe rrpe.LJ:CTaBJbajy ynroHe HJIH 
H3Jia3He IIpOMeHJbHBe MO.LJ:eJia 6y.n:y KOMITJieTHe (6e3 He.LJ:OCTajyhHx H3MepHHX Bpe.LJ:HOCTH). Y 
OBOM HCTpa:>KHBalhy he ce KOpHCTHTH pa3JIH~Te CTaTHCTH~e TeXHHKe HaMelheHe 
reHepHcalhy He.n:ocTajyhHx rro.n:aTaKa. 

IJpeMa peneBaHTHOj JIHTepaTypH XOpH30HTaJIHa ITOMepaiba je.n:He HJIH BHIIIe TaqaKa 
KaO H HMBOM BO.LJ:e y ITMje30MeTpHMa KOjM cy yrp~eHM y TeJIO 6paHe MfMJIH y IbeHoj o6JiaCTM 
rrpe.n:cTaBJbajy 6MTaH MH.LJ:MKaTop rroHarnalha 6paHe. I1Mje3oMeTpM OMoryhaBajy .n:yropoqHo 
Mepelhe HMBOa ITO.LJ:3eMHe BO.LJ:e, O.LJ:HOCHO Mepelbe IIpMTHCaKa y BO.LJ:OHOCHMM CJIOjeBMMa M 
IhMXOBY rrpoMeHy y BpeMeHy. lfMajy ynory y OTKpMBalhy rryTalha M CTeiTeHa rrpou;ypMBalha. 
YKOJIMKO HMje y rrpojeKTHMM rpaHMD;aMa, M YKOJIMKO HMje KOHTpOJIMCaHO, rrpoo;ypMBalhe 
MO:>Ke 6MTM y3pOK 036MJbHHX OIIITehelha CTpyKType 6paHe. 

XopM30HTaJIHo rroMepalhe 6paHe je HeJIMHeapHa <l>YHKD;Mja xM.n:pocTaTMqKor 
rrpMTMCKa, TeMrrepaType M .n:pymx HeiT03HaTMX y3pOKa KojM cy rrocne.n:Mu;a .n:erpa.n:ao;Mje 
MaTepMjaJia. Y BeJIMKOM 6pojy pe<l>epeHD;M je ITOKa3aHO .n:a cy HMBOM BO.LJ:e y ITMje30MeTpMMa 
HeJIHHeapHe <i>YHKD;Mje rra.n:aBMHa M HMBOa BO.LJ:e y aKYMYJiaD;MjM. 

HcTpa:>KHBalha y OKBMPY TeMe .LJ:OKTOpcKe .LJ:McepTao;Mje ocnalhahe ce Ha 
MCTpa:>KMBalha rrpe.n:cTaBJbeHa y cne.n:ehoj rronroHoj JIMTepaTypH: 

[1]ICOLD. Methods of analysis for the prediction and the verification of dam behaviour. 
Tech. rep. Swiss Committee on Dams; 2003. 

[2]Pemer F, Obernhuber P. Analysis of arch dam deformations. Front Archit Civ Eng China 
201 0;4(1 ): 102-108. 

[3]Mata J. Interpretation of concrete dam behaviour with artificial neural network and 
multiple linear regression models. Eng Struct 2011 ;33(3):903-91 0. 

[4]De Sortis A, Paoliani P. Statistical analysis and structural identification in concrete dam 
monitoring. Eng Struct 2007;29(1):110-20. 

[5]Fedele R, Maier G, Miller B. Identification of elastic stiffness and local stresses in concrete 
dams by in situ tests and neural networks. Struct Infrastruct Eng 2005;1(3):165-80. 

[6]Cao M, Qiao P, Ren Q. Improved hybrid wavelet neural network methodology for time­
varying behavior prediction of engineering structures. Neur Comput Appl 2009; 18(7):821-
832. 

[7]Bayrak T. Modeling the relationship between water level and vertical displacements on the 
Yamula Dam, Turkey. Nat Hazards Earth Syst Sci 2007;7(2):289-297. 

[8]Karimi I, Khaji N, Ahmadi MT, Mirzayee M. System identification of concrete gravity 
dams using artificial neural networks based on a hybrid finite element-boundary element 
approach. Eng Struct 2010;32(11): 3583-3591. 

[9]Giilal E, Erdogan H, Aykut NO, Erkaya H. The use of SISO ARX models in the 
determination of the damage to dams. Int J Dam Mech (20 1 0), doi: 
10.1177/1056789510369333 
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[1 O]Yazdizadeh A, Khorasani K. Adaptive time delay neural network structures for nonlinear 
system identification. Neurocomput 2002;47(1-4):207-240. 
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2.5 3Haqaj H D;HJb HCTpaacHBai:La ca CTaHOBHWTa aKryeJIHOCTH y O.[.(peljeHOj 
HayqHOj OfiJiaCTH 

3a 6naroBpeMeHO OTKpHBa.Iha y3pOKa aHOMMHja y IIOHai.IIa.IbY 6paHe H fhHXOBOr 
rrpeBeHTHBHor onmaH:.aH:.a O.[.( BenHKOr je 3Ha-rraja ,n:a ce MepHe rrpoMeHJbHBe a,n:eKBaTHO 
HHTeprrpeTHpajy. 3Ha-rraj HCTpa:>ImBaH:.a ce orne,n:a y ,n:o6HjaH:.y MaTeMaTHYIKHX Mo,n:ena 6paHe, 
6a3HpaHHX Ha TeXHHKaMa paYiyHapCKe HHTenHreHI"(Iije, KOjH he Ce KOpHCTHTH KaO Cpe,l(CTBO 
3a cTm~aH:.e yBH,l(a y TeKyhe cTaH:.e 6paHe, anH H KOHTpony H:.eHor 6y,n:yher rroHai.IIaH:.a, 
O,l(HOCHO rrpe,n:BHljaH:.a HCTOf. 

YBa)l(aBajyhH 3Ha-rraj 6paHa H aKJMynau;Hja, Kao o6jeKaTa o,n: rroce6Hor ,n:pyiiiTBeHor 
HHTepeca, Te 3Ha-rraj H YTH:o;aj fhHXOBOf O,l(p)l(aBa.Iha Ha BeK TpajaH:.a, <l>YHK:UHOHMHOCT H 
CHrypHOCT o6jeKTa, reHepanHH :UHJb CTY.l(Hje je <l>opMHpaH:.e H OIITHMH3a:o;Hja MO,l(eJia KOjH he 
6HTH y CTaH:.y ,l(a ca BenHKOM rrpe:UH3HOIIIhy rrpe,l(BHljajy 6HTHe HH,l(HKaTope IIOHai.IIaH:.a 
6paHe, KaKO 6H ce Ha H3BO,l(JbHB H pa:o;HOHMaH HaYIHH II060Jbiiiana fhHXOBa CHrypHOCT H 
<l>YHK:UHOHMHOCT. 

2.6 Be3a ca .[.(OCa.[.(amanM ncTpaacnBaanMa 

Y TOKY CBOf HCTpa)I(HBaYIKOr pa,n:a, KaH,l(H,l(aT ce 6aBHO HCTpa)I(HBaH:.H:Ma y o6naCTH y 
Kojoj je rrpe,n:no)l(eHa TeMa ,n:HcepTa:o;Hje IIITo ce BH,l(H H3 pa,n:oBa Koje je o6jaBJbHBao. ToKOM 
HCTpa)l(HBaH:.a Ha ,l(OKTOpCKHM CTY.l(HjaMa, KaH,l(H,l(aT je o6jaBHO pa,n:OBe KOjH cy 6JIHCKO 
IIOBe3aHH Ca yrrorpe6oM TeXHHKa paYIJHapcKe HHTenHreH:o;Hje y MO,l(enHpaH:.y perreBaHTHHX 
HH,l(HKaTOpa IIOHai.IIaH:.a 6paHe. 
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2. 7 MeTo.LJ:e HCTpaxnma~~>a 

Y OBOM pa,n;y he 6Hnr rrpHMeiDeHe pa3JmqHTe TexHHKe paqyHapcKe HHTeJmreHIJ;Hje y 
MO,n;enHpaiD y HeJIHHeapHHX CHCTeMa. AHMH3Hpalle ce MOryfiHOCTH IIpHMeHe pa3nHqHTHX 
BpCTa HeypOHCKHX Mpe)l(a, cpa3H H Heypo-cpa3H CHCTeMa y H,ZJ;eHTHcpHKai.J;Hja HeJIHHeapHHX 
rrpou:eca. 

He,n;OCTajyfiH MepHH IIO,ZJ;ai.J;H 6Hhe reHepHCaHH KOpHIIIheiDeM Knaca H cpyHKI.J;Hja KOje 
cy ca,n;p)l(aHe y Amelia II 6H6nHoTeU:H 3a R rrporpaMCKH je3HK H y3 rroMoh ,n;pyrHx 
CTaTHCTHqKHX anaTa KOjH cy HaMeiDeHH IIOIIYIDaBaiDY BpeMeHCKHX cepHja IIO,ZJ;aTaKa. 

HenHHeapHH Mo,n;enH 6a3HpaHH Ha TeXHHKaMa paqYHapcKe HHTenHreHI.J;Hje 6Hhe 
HMrrneMeHTHpaHH KopHIIIheiDeM rrporpaMcKor je3HKa JaBa H rrporpaMcKor naKeTa MaTna6. 

2.8 QqeKHBaHH pe3yJITaTH .LJ:OKTOpCKe .LJ:HCepTaU:Hje 

OcHOBHH U:HJb pa.n;a Ha .n;oKTopcKoj .n;HcepTai.J;HjH je Mo.n;enHpm:ne H H.n;eHTHcpHKau:Hja 
HH.LJ:HKaTopa IIOHaiiiafba 6paHe IIpHMeHOM HeypoHCKHX Mpe)l(a H Heypo-cpa3H CHCTeMa. 

Pe3ynTaTH KojH ce rrpe.n;BH~ajy rrpH peanH3ai.J;HjH oBor U:HJba o6yxBaTajy .n;o6Hjaine 

MaTeMaTHqKHX MO,ZJ;ena KOjH he ce KOpHCTH KaO cpe,n;CTBO 3a CTHI.J;aiDe YBH.n;a y TeKyhe CTaiDe 

6paHe Kao H 3a rrpe,n;BH~aiDe IDeHor 6y,n;yher rroHarnaiDa. Y o6nacTH aHMH3e cHrypHOCTH 

6paHa MO,n;enH he Ce IIpHMeiDHBaTH y I.J;HJbY KOHTHHYMHOf rrpaheiDa MepeiDa H YTBp~HBaiDa 

ycarnaiiieHOCTH H3MepeHHX BeJIHqJiHa H IDHXOBHX oqeKHBaHHX Bpe,n;HOCTH. 

PeanH3ai.J;HjOM rrpe.n;BH~eHHX HCTpa)l(HBaiDa y OKBHpy OBe ,ZJ;OKTOpCKe .LJ:HCepTai.J;Hje 

oqeKyjy ce OIITHMH30BaiDe MaTeMaTHqKHX MO.n;ena 3a CHMynai.J;Hjy 6HTHHX HH,ZJ;HKaTOpa 

rroHarnaiDa 6paHe. Ka,n;a ce rrpHMeiDyje rrapaMeTapcKa H.n;eHTHcpHKau:Hja 3a ,n;o6HjaiDe Mo,n;ena 

Ta.n;a je o,n;pe~HBaiDe OIITHManHe .LJ:HMeH3Hje Mo,n;ena HenHHeapHor rrpou:eca BeoMa cno)l(eH 

rrpo6neM. TioBehaiDeM ,n;HMeH3Hje Mo,n;ena .n;ona3H .n;o rrpo6neMa ecTHMau:Hje rrapaMeTapa H 

rroBehaiDa rpernKe rrpe.n;HKI.J;Hje. Mo,n;en rrpou:eca Mane ,n;HMeH3Hje HHje ,n;oBOJbHO 

cpneKCH6HnaH ,n;a MO.n;enHpa peneBaHTHy .LJ:HHaMHKY rrpou:eca. Y OKBHpy rrpe,n;BH~eHHX 

HCTpa)KHBaiDa oqeKyje ce OITTHMH3aJJ;Hja ,l(HMeH3Mje perpeCHOHOf BeKTOpa 

H,ZJ;eHTHcpHKai.J;HOHOf MO,n;ena H napaMeTapa HeypOHCKe Mpe)l(e H Heypo-cpa3H CHCTeMa. 

1. YBO,ZJ; 

2. BernTaqKe HeypOHCKe Mpe)l(e, cpa3H H Heypo-cpa3H CHCTeMH 

3. TexHHKe pa~apcKe HHTenHreHI.J;Hje y MO.n;enHpaiDy H 

H,ZJ;eHTHcpHKai.J;HjH HeJIHHeapHHX IIpOI(eCa 

4. MeTo,n;e Mo,n;enHpaiDa HH,ZJ;HKaTOpa rroHarnaiDa 6paHe 

5. Mo,n;enHpaiDe HH,ZJ;HKaTopa rroHarnaiDa 6paHe rrpHMeHoM TeXHHKa 

pa~apcKe HHTenHreHI(Hje 

6. O,n;pe~HBaiDe rrepcpopMaHcH Mo.n;ena H ,n;HcKycHja pe3ynTaTa 

7. 3aKJbyqHa pa3MaTpaiDa 
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2.10 MeHTop 

MeHTOp KaH,IU~.ZJ:aTa je .n:p BecHa PaHKOBHh, BaHpe.n;HH rrpo<l_>ecop Ha <PaKynTeTy 
HH)KeiDepcKHX HaYKa y KparyjeBI(y. Ilpo<l_> . .n:p BecHa PaHKOBHh HcrryiDaBa cBe ycnoBe .n:a 6H 
6Hna MeHTop lllTO YKJOyqyje H rroTpe6aH 6poj pa.n;oBa Ha C[(H JIHCTH: 

Pa.n;oBH y BpxyHCKOM MeljyHapo,[(HOM qacorrHcy [M21] 

1. Vesna Rankovic, Nenad Grujovic, Dejan Divac, Nikola Milivojevic, Aleksandar 
Novakovic, Modelling of Dam Behaviour Based on Neuro-Fuzzy Identification, 
Engineering Structures, Vol.35, No.OO, pp. 107-113, ISSN 0141-0296, Doi 
10.1016/j.engstruct.2011.11.011, 2012. 

2. Jasna Radulovic, Vesna Rankovic, Feedforward neural network and adaptive 
network-based fuzzy inference system in study of power lines, Expert Systems with 
Applications, Vol.37, No.I, pp. 165-170, ISSN 0957-4174, Doi 
10.1016/j.eswa.2009.05.008, 2010. 

3. Vesna Rankovic, Slobodan Savic, Application of feedforward neural network in the 
study of dissociated gas flow along the porous wall, Expert Systems with 
Applications, Vol.38, No.IO, pp. 12531-12536, ISSN 0957-4174, Doi 
10.1016/j.eswa.2011.04.039, 2011. 

Pa.[( y HCT3KHYTOM MeljyHapo,[(HOM qacorrHcy [M22] 

1. Vesna Rankovic, Jasna Radulovic, Ivana Radojevic, Aleksandar Ostojic, Ljiljana 
Comic, Neural network modeling of dissolved oxygen in the Gruza reservoir, Serbia, 
Ecological Modelling, Vol.221, No.8, pp. 1239-1244, ISSN 0304-3800, Doi 
doi:10.1 016/j.ecolmodel.2009.12.023, 2010. 

Pa.[( y MeljyHapO.[(HOM qacorrHcy [M23] 

1. Vesna Rankovic, Aleksandar Novakovic, Nenad Grujovic, Dejan Divac, Nikola 
Milivojevic, Predicting piezometric water level in dams via artificial neural networks, 
Neural Computing and Applications, ISSN 0941-0643, Doi 10.1007/s00521-012-
1334-2, 2013. 

2. Vesna Rankovic, Nenad Grujovic, Dejan Divac, Nikola Milivojevic, Radovan 
Slavkovic, Nonlinear Structural Behaviour Identification using Digital Recurrent 
Neural Networks, Strojarstvo: casopis za teoriju i praksu u strojarstvu, Vol.54, No.3, 
pp. 221-227, ISSN 0562-1887, 2012. 

3. Vesna Rankovic, Jasna Radulovic, Nenad Grujovic., Dejan Divac, Neural Network 
Model Predictive Control ofNonlinear Systems Using Genetic Algorithms, Journal of 
Computers, Communications & Control, Vol.7, No.3, pp. 516-525, ISSN 1841-9836, 
2012. 

4. Vesna Rankovic, Jasna Radulovic, Prediction of magnetic field near power lines by 
normalized radial basis function network, Advances in Engineering Software, Vol.42, 
No.ll, pp. 934-938, ISSN 0965-9978, Doi 10.1016/j.advengsoft.2011.06.008, 2011. 

8 



5. Vesna Rankovic, Jasna Radulovic, Ivana Radojevic, Aleksandar Ostojic , Ljiljana 
Comic, Prediction of dissolved oxygen in reservoirs using adaptive network-based 
fuzzy inference system, Journal of Hydroinformatics, Vol.l4, No.1, pp. 167-179, 
ISSN 1464-7141, Doi 10.2166/hydro.2011.084, 2012. 

6. Jasna Radulovic, Vesna Rankovic, Milorad Bojic, Jasmina Skerlic, Environmental 
impacts of the electromagnetic field levels near overhead transmission lines, 
Environmental Engineering and Management Journal, ISSN 1582-9596, 2013. 

2.11 HayqHa o6JiacT }J;HcepTai.(Hje 

,lJ;OKTOpCKa .[(HCepTa:UHja ce Ha.Jla3H y 06JiaCTH J1pHMelbeHe MHcpOpMaTHKe H 
paLIYHapcKor HH)KelhepcTBa. 

2.12 HayqHa o6JiacT qJiaHOBa KOMHCHje 

,ll;p BecHa PaHKOBHh, BaHp. rrpocp., <l>aKynTeT MH)KelbepcKHX HaYKa y KparyjeB:uy, 
HayqHe o6nacTH: AyToMaTHKa H MexaTpOHHKa, 11pHMelbeHa HHcpopMaTHKa H 
paqYHapCKO HH)KeibepCTBO 

,lJ;p ,lJ;ejaH ,lJ;HBa:u, BHIDH HayqHH capa,n:HHK, HHCTHTYT 3a BO.[(OIIpHBpe,n:y "JapocJiaB 
liepHH"' HayqHa o6nacT: rpa~eBHHapCTBO 

,ll;p HeHa,n: rpyjoBHll, pe,n:. rrpocp., <l>aKyJITeT HH)KeibepCKHX HaYKa y KparyjeB:uy, 
HayqHe o6nacTH: 11pHMelbeHa MexaHMKa H 11pHMelbeHa HHcpopMaTHKa H 
paqYHapCKO HH)KeibepCTBO 

,lJ;p MHpocnaB )l{HBKOBHn, pe,n:. rrpocp., <l>aKyJITeT MH)KeibepcKHX HayKa y KparyjeBI:t;y, 
HayqHe o6nacTH: 11pHMelbeHa MexaHMKa H 11pHMelbeHa MHcpopMaTHKa H 
paqYHapCKO HH)KeibepCTBO 

,ll;p HHKona MHJIHBojeBHn, .n:o:ueHT, <l>aKyJITeT HHcpopMa:uHOHMX TexHonomja, 
YHHBep3HTeT MeTporroJIHTaH, HayqHa on6acT: CocpTBepcKo HH)KelbepcTBO 
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3. 3AKJhyqAK H TIPE,ll;JIOr KOMHCHJE 

Ha OCHOBY CBera HaBe,UeHor y Ta"'!KaMa 1 H 2 OBOr H3BelliTaja KOMHCHJa ,UOHOCH 

crre.uenn 

ArreKcaH,nap HosaKOBHn, .unnrr. MaTeMaTH"'Iap-HH¢opMaTH"'Iap, ncnyHHO je cse, 

3aKOHOM o yHnsep3HTeTy H CTaTYTOM <l>aKyrrTeTa HH)KelbepcKHX HayKa y Kparyjesny, 
npe.usn~eHe ycrrose 3a o.uo6pelhe H3pa.ue ,noKTopcKe Te3e. 

Ha OCHOBY npe.urro)KeHHX norra3HHX xnnoTe3a, npe,nMeTa H Hay"'!HHX I(HJI,esa Te3e, 

MeTO,Ua HCTpa)KHBalba H oqeKHBaHHM TeOpHJCKHM H npHMeHJI,HBHM pe3yJITaTHMa 
HCTpa)KHBalha KOMHCHja CMaTpa ,naje TeMa ITO,[( HaCJIOBOM: 

TeXHHKe paqyuapcKe HHTCJIHrCHUHje y MOJ_J;CJIHpaay H HJ!CHTHdJHK3UHjH 
HHJ!HKaTopa nouamaaa 6paue 

BeOMa aKTyerrHa H Ca,Up)KajHO KBaJIHTeTHa H ,Ua MO)Ke ,UaTH KOHKpeTHe HayqHe pe3yJITaTe. 

llPE)1;JIOr MEHTOP A 

KoMncnja npe.urra)Ke .ua MeHTop ose ,UOKTopcKe .uncepTannje 6y.ue .up BecHa 
PaHKOBHh, saHpe,nHH npo¢ecop <l>aKyrrTeTa HH)KelbepcKHX HaJKa y Kparyjesny. 

Y Kparyjesny, 
15.03.2013. KOMIICIIJA: 

v~q_ ~CU'I~O V) 
.IJ:p BecHa PaHKOBHh, saHpe,nHH npo¢ecop, 
<l>aKyrrTeT HH)KelbepcKHX HayKa, Kparyjesan 

.lJ:p .IJ:ej H .lJ:HBai(, BHIIlH qHH capa,UHHK, 
HHCTHTYT 3a so.uonpnspe.uy "Japocrras qepHH", 

Eeorpa~ 

.IJ:p Mnpocrras )l{nsKOBHh, pe,noBHH npo¢ecop, 
<l>aKyrrTeT HH)KeibepcKHX HayKa, Kparyjesan 

_L~~ 
.IJ:p HHKorra Mnrrnsojes , .uoneHT, 
<l>aKyJITeT HH¢opMai(HOHHX TeXHOJIOrHja, 

Eeorpa.u 
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