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ITpe,D,MeT: lhseunaj KoMucuje Ja ou,euy u O)J.6pauy ypafjeue )J.OKTOpcKe 
)J,ucepTau,uje KaH)J,U)J.aTa Mp 3opaua Mapjauosulia, )J,HnJl. Marn. uu~. 

O,nnyKoM HacTaBHO-Hay•rnor Belia <l>aKynTern 3awnne Ha pa,ny y H1-1wy, 6p. 03-112/5 
O,D, 12.02.2015. rO,D,HHe, HMeHOBaHH CMO 3a LJJlaHOBe KOMHCHje 3a oueHy H o,n6paHy ypal)eHe 
)J,OKTOpCKe )J,HCeprnu1-1je non Ha3HBOM: " J1cmpaJICU6QHJe aJtmepHamueHUX no20Ha MOmOpHUX 

e03wza ", KaH)J,H)larn Mp 3opaHa MapjaHOBHlia, n1-1nnoM 1-1paHor MawHHCKor HH)l(eH>epa. 

Ha OCHOBY YBH,D,a H aHaJlH3e ypal)eHe )J,OKTOpcKe )J,HCeprnu1-1je, KOMHCHja y caCTaBy: 
1. ,Up BnacTHMHp HHKOJlHli , penoBHH npocpecop MawHHCKor cpaKynTern y H1-1wy, 

npe,nce,n,HHK; 
2. ,Up AneKcaHnpa JaHKOBHli, penoBHH npotj)ecop <l>aKynTern HH)l(eH>epcKHX HayKa y 

KparyjeBuy, LJJlaH ; 
3. ,Up JbHJbaHa )KHBKOBHli, penoBHH npocpecop <l>aKynTern 3awTHTe Ha pany y H1-1wy, 

YJlaH; 
4. ,Up HeHa)l )KHBKOBHli, pe,noBHH npocpecop <l>aKynTern 3aWTHTe Ha pa,ny y H1-1wy, 

LJJlaH; 
5. ,Up MHOMHp Paoc, BaHpenHH npocpecop <l>aKynTern 3aWTHTe Ha PMY y H1-1wy, 

MeHTOp, LJJlaH; 

H3BEII1TAJ 

o oueHH ypal)eHe )lOKTOpcKe n1-1ceprnu1-1je KaHn1-1narn Mp 3opaHa MapjaHOBHlia, n1-1nn. Maw. 
HH)K., non Ha3HBOM ,J1cTpa)KHBaH>e aJlTepHaTYIBHYIX noroHa MOTOpHvtX B03HJla'· 

OCHOBHH IIO.LJ,AI(H 0 KAH.Ll,H.LJ,ATY 

Mp 3opaH MapjaHOBvtli, pol)eH je 27. Maja 1974. ron1-1He y KparyjeBauy. OcHOBHY H 
CpenH>y TexHHLJKY wKony 3aBpw1-10 je y KparyjeBuy. Ha MawHHCKOM cpaKymeTy y 
KparyjeBUY )J,HnJlOMHpao je 200 I. ro,D,HHe. nocJle)J,HnJlOMCKe CTY)J,Hje UeHTpa 3a 
HHTepn1-1cu1-1nn1-1HapHe H MYJlTH)lHCUHnJlHHapHe cTyn1-1je H 11cTpm1rnBaH>a YHHBep3HTern y 
KparyjeBuy yn1-1cao je wKoncKe 2003/04. ro)lHHe, a MarncrnpcKy Te3y on6paHHO je 2007. 
ro)lHHe. Kao pe3ynrnT HayLJHOr pana KaH)J,H)laTa ny6nHKOBaHo je 56 panoBa Ha noMaliHM H 
Mel)yHapo)lHHM HayLJHHM cKynoBHMa, )),Ba pana y noMalieM LJacon1-1cy 11 je,naH PM y LJacon1-1cy 
ca IMPACT cpaKrnpoM. Cn1-1caK ny6n1-1KoBaHHX panoBa KaHn1-1narn, Kao H caMH panoBH Mory 
ce Bvt)J,eTH Ha cajTy: www.npao.ni.ac.rs/component/k2/ item/ 1145-zoran-marjanovic 



IIPMKA3 )1,0KTOPCKE )1,MCEPT All,MJE 

)J,oKTopcKa JJ,11cepTau11ja noJJ, Ha311BOM: ,, Hcmpwicuem-be GJZmep11amueHux no?oHa 
Momop11ux eo3wia ", KaHJJ,11JJ,arn Mp 3opaHa MapjaHos11na, JJ,11nnoM11paHor Maw11HcKor 
11H)l(e!-bepa 113nO)l(eHa je Ha 216 CTpaHa tjJopMaTa A4. 0CHOBHl1 TeKCT )J,OKTOpCKe JJ,11ceprnu11je 
11nycTposaH je ca 95 cn11Ka 11 61 rn6enoM. 

PaJJ, je noJJ,eJbeH Ha cneJJ,ena nornasJba: Y BO)], ( CTp. l -7-21 ), Vf H)l(e!-bepcKe oco61rne 
anTepHaT11BH11x rop11sa (CTp. 22-;--66), V!H)Kel-hepcKe oco611He eneKTp11YHor noroHa (CTp. 
67-7-89), AHan113a eKonowK11x 3axTeBa 11 cTaHJJ,apJJ,a 3a Kop11wnel-be Bo311na ca anTepHanrnH11M 
noroHOM ca ocspTOM Ha cMal-hel-he eM11C11je nonyTaHarn (yrJbeH-JJ,l10KC11JJ,a) (CTp. 90-;-117), 
MoJJ,en11pa!-be 11 c11Mynau11ja KOM611HoBaHor x116p11JJ,Hor eneKTp11YHOr so311na (cTp. 118-7-154), 
fie36eJJ,HOCH11 p11311u11 np11MeHe so311na Ha anTepHaT11BH11 noroH (CTp. l 55 -;- 169), EKOHOMCKl1 
p11311Ul1 np11MeHe B0311na Ha anTepHaTl1BHl1 noroH (KOCT-6eHetjJ11T aHan113a) ( CTp. 170-7-191 ), 
3aKJbyYaK (cTp. 192-7-195) 11 J111TepaTypa (CTp. 196-7-202). 

Y n11TepaTyp11 JJ,OKTOpCKe JJ,11ceprnu11je, HaBeJJ,eHa je 93 petjJepeHua 11 31 web aJJ,peca. 
nope)], HaBeJJ,eHOr, llOKTOpCKa )J,l1Ceprnu11ja CaJJ,p)l(11 11 pe311Me Ha cpncKOM 11 eHrnecKOM 
je311Ky, 611orpa¢11jy KaHJJ,11JJ,arn, 113jasy o ayrnpcrny, 113jasy o 11cTosernocT11 wrnMnaHe 11 
eneKTpoHcKe sep311je JJ,OKTOpcKe JJ,11ceprnu11je 11113jasyo1<op11wnel-hy. 

Y npsoM nornaBJby, Yeoo, yKpaTKO ce o6pa3na)l(y 11JJ,eje 3a 113paJJ,y osor paJJ,a, 
npeJJ,MeT, u11Jb 11 3HaYaj 11cTpa)Kl1Bal-ba, nocTaBKe nona3H11x x11n0Te3a, JJ,etjJ11H11cal-be MeToJJ,e 11 
HaY11Ha pean113au,11je 11cTpm1rnBal-ba, Kao 11 o6jawl-hel-be 0YeK11BaHor HayYHOr JJ,onp11Hoca 
)J,OKTOpCKe JJ,11ceprnu11je. noce6Ha na)l(J-ba nOCBeneHa jc pa3n0311Ma 3a np11Me11y 
anTepHaT11BHOr noroHa MOTOpH11x so311na. Kpo3 nperneJJ, eKonowK11x pa3nora 3a np11MeHy 
anTepHaTl1BHOr noroHa MOTOpH11X B0311na KO)], Hae 11 y CBeTy, KaH)J,11)],aT je YKa3ao Ha 3HaYaj 
cMal-hel-ha etjJeKTa rno6anHor 3arpesal-ba nnaHeTe Kop11wnel-beM so311na Ha anTepHaT11BH11 
noroH. np11Ka3aHo je crnl-be )1<11BOTHe cpeJJ,11He y Peny6n11u11 Cp611j11, yrnuaj cao6panaja Ha 
)Kl1BOTHY cpeJJ,11HY 11 y3pOU,11 3arafjel-ba y TpaHCnOpTHOM CeKTOpy. npaBHa perynarnBa KaO 
OCHOB 3a np11MeHy anTepHaTl1BHOr noroHa MOTOpH11X B0311na 6a311pa ce Ha o6aBe3aMa KOje 
npo11cT11Yy 113 Kjorn npoToKona, EURO. ISO 11 SRB CTaHJJ,apJJ,a. KaHJJ,11)],aT je yKa3ao Ha 
npaBHY perynaT11By y o6nacrn )Kl1BOTHe cpeJJ,11He y Peny6n11u11 Cp611j11, Koja je y ocHoB11 y 
pa3sojy, o YeMy cseJJ,oYe pa3H11 nocrnjen11 11 HOBl1 3a1<0H11, ypeJJ,6e BnaJJ,e, Kao 11 ynyTcrna 
nojeJJ,11Hl1X pecopa 0 nocTynu11Ma en11M11H11Cal-ba HeraTl1BHl1X yT11uaja YOBeKOBl1X aKTl1BHOCTl1 
Ha )1(11BOTHY cpeJJ,11Hy. non11T111<a 0JJ,p)1<11sor pa3soja y norneJJ,y Kop11wnel-ha eHepreTc1<11x 
pecypa 11 etjJeKTl1 racosa crnKneHe 6awTe cy rnaBHl1 pa3no311 3a 11CTpm1rnsal-be 11 np11MeHy 
a.irrepHaT11BHor noroHa MOTOpH11x B0311na. VIMajyn11 oso ys11L1y u11JbeB11 11cTpa>1rnnat-La cy: 
)J,etjJ11H11cal-he TexH11YK11x 11 e1<onowK11x napaMernpa Kop11wnel-ba so311na ca anTepHaT11BH11M 
noroHOM ca acne1<rn CMal-bel-ba eM11c11je nonyrnHaTa y sa3yxy, y c1<naJJ,y ca MefjyHapoJJ,Hl1M 11 
)J,OMan11M CTaHJJ,ap1111Ma, Kao 11 ynopeJJ,Hl1 np11Ka3 TeXHl1YKl1X 11 eKOnOWK11X napaMeTapa 
anTepHaT11BHOr 11 6eH311Hc1<or/JJ,113en so311na. X11noTeT11YK11 01<B11p 11cTpmrnBal-ba atjJY1pM11we 
TBpJJ,1-bY JJ,a MOTOpHa B0311na Ha anTepHaTl1BHYI noroH 11Majy Mal-by eMYICYljy 3ara!JyjynY1X 
cyncTaHu11 y OJJ,Hocy Ha KOHBeHu110HanHa 6eH3Y1HcKa/JJ,113en so311na, na cy npeMa TOMe YI 

npY1XBaTJbYIBl1ja ca CTaHOBYIWTa 3aWTYITe YI OYyBal-ba )l(YIBOTHe cpe)J,11He. 
)J.pyro nornasJbe, HHJ1Ce1-bepc1<e oco6uHe aJZmepHamue11ux zopuea, caJJ,p)KYI npY1Ka3 

QJl1311YKO-TeXHYIYKl1X KapaKTepY1CTl1Ka anTepHaTl1BHl1X rop11Ba, Ba)KHYIX 3a 1-bl1XOBY npYIMeHy y 
MOTOpHYIM B03YlnYIMa. KaHJJ,HL\aT anTepHaT11BHa rop11sa )J,enYI npeMa arperaTHOM cTal-hy Ha 
YBpcrn, TeYHa 11 racos11Ta rop11sa. 4spcrn anTepHaTYIBHa rop11sa HYICY noce6Ho pa3MaTpaHa y 
OBOM paJJ,y jep 1-bYIXOBO KOpYlwnel-be 3a noroH MOTOpa jow yseK HYlje onpaB)J,aHO. OL\ TeYHl1X 
anTepHaT11BH11x ropYIBa npY1Ka3aHe cy oco611He YI KapaKTep11cT111<e ernHona, MeTaHona. 
6110JJ,Y13ena 11 anTepHarnBHor ropY1Ba P-cepY1je. racos11Ta anTepHarnsHa rop11sa 1<oja ce 
aHan11311pajy y OBOM nornaBJby cy: BO)J,OHl11<, TeYHYI HatjJrn11 rac YI np11pOJJ,HYI rac. y OBOM JJ,eny 

2 



pa,l:la np11Ka3aH11 cy 11 eKcnep11MeHTaJJH11 pe3ynrnT11 Mepet-ba ynope.ll.Hl1X TeXH114K11x 
KapaKTep11cT11Ka B0311na Jyro 1,3 CW norol-beHor Ha 6eH311H 11 Te4Hl1 Hacprn11 rac (c11cTeM 
ZA VOLi , MewaY MOS 22/23,4 mm) Koje je KaH.ll.11.ll.aT .ll.06110 11cn11rnBal-beM Ha nocTpojel-by 
.ll.l1HaM0MernpcK11x BaJbaKa SCHENK LNC-0052 y Cf>a6p11u11 3acrnsa ayrnM0611n11 y 
Kparyjesauy, TOKOM 20I0111. ro,l:l11He. Ha Kapajy nornaBJba, KaH.ll.11.ll.aT on11cyje TpeHyrno 
CTal-be 11 nepcneKTl1BY np11MeHe anTepHaT11BH11x rop11sa KO.ll. MOTOpH11x B0311J1a y Peny6n11u11 
Cp611j11 ca noce6H11M ocspTOM Ha Te4Hl1 Hacprn11 rac, KOMnp11MoBaH11 np11pO.ll.Hl1 rac 11 
6110,l:l113eJI Kao aJJTepHarnsHa rop11sa Koja he 11Marn y Hape,l:lHl1M ro,l:l11Ha Hajseny np11MeHy. 

Y TpeneM nornasJby, HHJ1Ce!-bepcr.:e oco6w1e e11eKmpu'1Ho? no?oHa, np11KaJaHa cy 
MOTOpHa B0311J1a Ha eneKTp11LfHl1 noroH Koja cy no,l:leJbeHa Ha noTnyHo eneKTp114Ha B0311J1a 
(noroH MOTOpHor so311na je caMo eneKTpOMOTop) 11 x116p11nHa eneKTp114Ha so311na (noroH 
MOTOpHor B0311J1a je KOM611HoBaH11 noroH MOTopa CYC 11 eneKTpOMOTOpa). On11caHe cy Tp11 
spcTe noTnyHo eneKTp114Hl1X B0311J1a (aKyMyJiaTopcKa eneKTp114Ha so311na, eneKTp114Ha 
so311na ca noroHOM Ha rop11se nen11je 11 eneKTp114Ha so311na Ha conapH11 noroH) 11 x116p11,l:lHa 
eJieKTp114Ha B0311Jla (ca noce6Hl1M OCBpTOM Ha KOM611HOBaHO x116p11,l:lHO eJieKTp114HO B0311JIO -
TojoTy np11yc). KaH,l:ll1,l:laT je ypa,l:ll10 SWOT aHaJ1113y 3a aKyMyJiaTopcKa eJieKTp114Ha B0311Jla, 
,l:lao np11Ka3 TpeHyTHOr cTal-ba ·11 nepcneKT11Be np11MeHe eneKTp114HOr noroHa B0311J1a y 
Peny6n11u11 Cp611j11. 

4eTBpTo nornaBJbe, A11aJ1u3a eKonoutKux 3axmeea u cmaHiJapiJa 3a Kopuutne/-be eo3u;za 
ca GJ1mep1-1amue1-1UM no201-10M ca ocepmoM 1-1a CMa/-bel-be eMucuje u3iJye1-1ux zacoea (yzlbe1-1-
iJuoKcuiJa), Ca,l:lp)!(11 aHaJ1113Y yT11uaja eMl1TOBaHl1X racosa 113 MOTOpH11X B0311Jla Ha KBaJ111TeT 
BaJJ:lyxa y yp6aHOM nonpyYjy. KaKo je Harnawe110 Hajsen11 yrnuaj Ha pa3Mepe aKTyenHor 
3araljel-ba 113 OBOr 113Bopa 11Ma 6poj 11 TeXHOJIOrHja B0311Jla, Kao 11 nOTpOWl-ba 11 BpCTa rop11Ba . 
.IJ.aT je rn6enapH11 nperne.ll. 6poja B0311J1a ca pa3Jil1411Tl1M TexHonornjaMa 11 KOJil1411HaMa 
eM11TOBaH11x 3araljyjyn11x cyncTaHu11 (HC, NOx. C02, S02, PM) y TpaHcnoprnoM ceKTopy 
Peny6n111<e Cp611je 3a nep110,l:l 200l-;-2012. ro,l:l11Ha. TaKolje cy np11Ka3aH11 CA.II. 11 Esponc1<11 
npon11c11 o eM11c11j11 113 MOTOpH11x so311na Kao 11 e1<onow1<11 3axTeB11 3a eM11c11jy yrJbeH­
n110KCl1,l:la . .IJ.aTe cy KBaHTl1TaTl1BHe spe.ll.Hocrn cMal-bel-ha eM11c11je noje.ll.11 HaYH11x 3aral}yjyn11x 
cyncrnHu11 np11n11KOM Kop11wnel-ba x116p11,l:lHor noroHa so311na ca 6110.ll.113eJIOM, Te4Hl1M 
HacpTHl1M racoM, np11pO,l:lHl1M racoM, eTaHOJIOM, MeTaHOJIOM 11 aJITepHaTl1BHl1M rop11BOM P­
cep11je y O,l:lHOCy Ha B0311Jla ca 6eH311HCKl1Ml.ll.113eJI MOTOp11Ma. 

Y neTOM nornasJby. MoiJe;wpm-be u cUMyna-4uja KOM6u1-1oea1w? xu6pud1t0? 
eneKmpU'-1/-IOZ (303UJZQ, 06jawl-beH11 cy OCHOBHl1 nojMOBl1 1<oj11 ce O,l:lHOCe Ha MO,l:leJ111pa1-be 11 
paYyHapCKy C11Mynau11jy. KaH.ll.11.ll.aT je pa3s110 ,l:leTaJbaH MaTeMaT11Y1<11 MO.ll.eJI KOM611HoBaHor 
x116p11,l:lHOr eJiet<Tp114HOr BO'..ll1Jla. Mo,l:leJ111paHe cy KOMOOHeHTe KOM611HOB3HOr x116p11,l:l11or 
eJieKTp114HOr B03HJia (.ll.HHaM11Ka B03HJia, nHeyMaTHK, 11Hepu11ja, Mel-ba4 npoMeHJbl1BOr 
CTeneHa npeHoca, ,l:l11cpepeHu11jaJJ, MOTop CYC, noroH ca c11HxpoHOM Maw11HOM, 6aTep11ja, 
DC/DC t<OHBepTep, nnaHeTapHH 3yn4acrn npeHOCH111< 11 6no1< ynpaBJbal-be) 11 ypaljeHo l-bl1XOBO 
cpyH1<u110HaJIHO noBe311Bal-be. Carne,l:laH je yrnuaj cs11x penesaHrn11x eneMeHaTa, 1<ao 11 cse 
cpa3e pa,l:la KOM611HoBaHor x116p11.ll.HOr ene1<Tp114HOr so311na. Ha ocHosy ocpopMJbeHor MO,l:lena, 
pa3B11jeHa je paYyHapcKa c11Mynau110Ha weMa y C11Myn11HKY nporpaMct<or na1<ern Marna6. Y 
OBOj weMl1 3a KOM6HHOBaHO x116p11,l:lHO eJieKTp114HO B0311JIO O.ll, Bpe,l:lHOCTl1 yna3a (ne,l:laJie raca 
11 Harn6a nyrn) 3as11c11 113Jia3 c11Myn11paHor x116p11,l:lHor ene1<Tp11L1Hor B0311J1a (6p311Ha 
so311na). BaJJ11,l:lau11jy c11Myn11paHor 1<0M611HoBaHor x116p11nHor eneKTp114HOr so311na, 
t<aH.ll.11.ll.aT je ypa.ll.110 ynopen11sw11 speMeHa y6p3al-ba c11Myn11paHor so311na ca 
eKcnep11MeHTaJIHl1M Bpe,l:lHOCTl1Ma BpeMeHa y6p3al-ba B0311Jla TojoTa np11yc 11 TaKO nOKa3aO ):la 
je s11pTyenHo B0311JIO sepHo peaJIHOM. Ha 1<pajy nornasJba, np111<a3aH11 cy pe3ynrnT11 
c11Mynau11je KOM611HOBaHor x116pl1.ll.HOr eJieKTp114HOr B0311Jla y yp6aHOM no,l:lpyc1jy 11 np11 
B0)J(f-bl1 Ha OTBopeHOM nyTy. 
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WecTo nornasJbe, Ee16eiJ1-1oc1-1u pu3u4u npuMe1-1e eo1wza HQ aJLmep1-tamue1-1u no201-1, 
Ca)lp)l<11 TaKCaTl1BHO Ha6pojaHe Moryne 6e36e)lHOCHe p11311Ke 11 HeOnXO)lHe Mepe O)lp)l(aBal-ba 
so311na Ha anTepHaT11BHa rop11sa 11 eneKTp11YH11 noroH. Y osoM nornasJby KaH)l11)laT je, np11 
pa3MaTpa1-by 6e36e)lHOCT11 11 o)lp)l(aBal-ba so311na Ha anTepHaT11BH11 noroH, noce6Hy na)l(l-bY 
nocBeTl10 KOMnoHeHTaMa anTepHaTl1BHl1X B0311Jla KOje ce pa3Jll1Kyjy O)l 6eH311HCK11xl)ll13eJ1 
so311na. To je pa3yMJb11BO jep cy 6e36e)lHOCT 11 o)lp)f(aBal-be ocrnn11x )lenosa anTepHarnsH11x 
B0311Jla 11CTa Kao KO)l KOHBeHU110HaJ1Hl1X, na Hl1CY 611n11 npe)lMeT pa3MaTpa1-ba. 

Y ce)lMOM nornaBJby, EK01-10MCKU pu1u4u npUMeHe eo1wza HQ aJLmep1-1QmueHu no201-1 
(Kocm-6e1-1er/Jum Ql-laJLUJQ), np11KaJaHa je aHan113a TpowKosa 11 Kop11crn O)l ynoTe6e so311na Ha 
anTepHaT11BHa rop11sa 11 eneKTp114Hl1 noroH. Y osoM nornaBJbY KaH)ll1)laT je noKywao )la )la 
o)lrosop Ha cywT11HcKo n11Tal-he: )la n11 je npenopyYJbl1BO ysotjel-he anTepHaT11BH11x B0311na y 
seneM 0611My O)l OHOra WTO je )laHaC y Peny6n11u11 Cp611j11 11 K0Jll1Kl1 cy p11311U11 TaKBOr 
no.LJ,yxsarn. Kpe11paH je Teop11jcK11 KOCT-6eHecjmT MO)len 3a cnyYaj ysotjel-ba sener 6poja 
so3111rn Ha anTepHaT11BH11 noroH y rpa)lOB11Ma Cp611je, ca noce6H11M ocspToM Ha B0311na Ha 
anTepHaTl1BHa rop11sa (Te4Hl1 HacjHHl1 rac, KOMnp11MOBaHl1 np11pO)lHl1 rac 11 6110)ll13en) 11 
so311na Ha eneKTp11YH11 noroH (aKyMynarnpcKa 11 x116p11.LJ,Ha eneKTp11YHa so311na) jep ne oHa y 
6y)lynHOCTl1 611rn Haj3acTynJbeH11ja y TpaHcnopTHOM ceKTOpy. KaH)ll1)laT je KOCT-6eHecjrnT 
aHanl130M 3a so311na Ha anTepHaT11BHa rop11sa, noKa3ao )la np11MeHa 6110.LJ,113ena H11je 
11cnnarnsa 3a noTpowaYe 6e3 O)lp11ual-ba )lp)l<aBe O)l aKu113a (wTO je )laHac y Cp611j11, 36or 
Mal-bKa Hosua y 6yveTy, rornso Hel13BO)lJbl1BO ). Ca )lpyre cTpaHe, np11MeHa TeYHor Hacjrnor 
raca y TpaHcnopTHOM ceKrnpy Peny6n11Ke Cp611je je npocjmrn611naHa 3a noTpowaYe, a 
noce6Ho je npocjrnrn611naH noroH so311na Ha KOMnp11MosaH11 np11po)lH11 rac. Ka)la cy y 
n11rnl-hy B0311na Ha eneKTp11YH11 noroH, KaH)l11)laT, nona3en11 O)l 6pojH11x noje)lHOCTaBJbyjyn11x 
npernocrnsK11, 3aKJbyYyje )la ysofjel-be aKyMynarnpcK11x eneKTp114Hl1X B0311na H11je 
11cnnarnso. 3a pa3n11Ky O)l aKyMynarnpcK11x eneKTp11YH11x so311na, ysofjel-be x116p11)lH11x 
nyTHl1YK11x so311na noKaJano ce npocjrnTa611nHo KaKo 3a noje)l11Hua TaKo 11 3a )lpywTBO, a 
noce6Ho je npocjrnrn611JJHO ysofjel-be rpa)lCK11x x116p11.LJ,H11x KaM110Ha 11 ayrn6yca. KaH)ll1)laT 
)lOna311 )lO 3aKJbyYKa )la 36or eKOHOMCKe 11cnnaT11socT11 3a noTpowaYe noroH so311na Ha TeYH11 
HacjnH11 rac 3a)ll-bl1X ro)l11Ha y Cp611j11 )lO)f(11BJbasa Harny eKcnaH311jy, )lOK je np11MeHa norotta 
Ha KOMnp11MoBaH11 np11pO)lHl1 rac (11aKo je npocjrnrn611nH11j11), 36or nowe 11HcjJpaCTpyKType 
(Manor 6poja nyMnH11x crnH11ua) TpeHyrno y 3acrnjy . Ta1<0fje, 11aKo cy x116p11)lHa eneKTp114Ha 
so311na npocjJ11rn611nHa y TpaHcnoprnoM ceKTopy, TpeHyrno cy cna6o 3aCTynJbeHa 36or 
1-bl1XOBe Bl1COKe ueHe 11 Mane KynoBHe MOhl1 CTaHOBHl1WTBa. 

OQEHA .l(OKTOPCKE .l(MCEPTAQMJE 

HaKoH ys11)la 11 aHan113e )lOKTopcKe )l11ceprnu11je no)l Ha311BOM: ,, HcmpQ:;1cuGQl-be 
aJLmep1-tamue1-1ux nozoHQ Momop1-1ux eoJUJZQ ", KaH)ll1)larn Mp 3opaHa MapjaHos11ha, )l11nn. 
Maw. 11H)K., KoM11c11ja 3a oueHy 11 O)l6paHy ypafjel-be )lOKTopcKe )l11cepTau11je 113Hoc11 cne)lene: 

I. Ca)lp)l<aj )lOKTOpCKe )l11ceprnu11je y nornyHocrn o)lrosapa TeM11 np11xsaheHoj O)l 
CTpaHe HacrnsHo HayYHor sena <l>aKynTern 3awrnTe Ha pa)ly y H1-1wy. Ca)lp)l(aj je 
rnKo KOHUHn11paH )la oMorynasa jacHo npanel-be pe3ynrnrn 11CTpm1<11Bal-ha. 

2. ,D,oKTOpCKa )lHCeprnuHja no Ca)lp)Kajy, HaYHHY o6pa)le, 0611My 11 Ca3Hal-bHMa )lO Koj11x 
ce )lOWJlO, npe)lCTaBJba )lOnpHHOC TeOpHjCKOj H npaKTl14HOj aHaJ1H311 KOpHwhel-ba 
anTepHaTHBHl1X noroHa MOTOpHHX B03HJ1a. 

3. TeMa )lOKTOpcKe .LJ,11ceprnu11je je caspeMeHa H aKTyenHa jep cy HCTpa)l<11Bal-ba se3aHa 3a 
CMal-bel-be eM1-1c11je racosa crnKncHe 6awTe sen 11113 ro.LJ,11Ha np11cyTHa y cseTCKOM 
HCTpa)f(HBaYKOM onycy. Cseo6yxsaTHO HayYHO HCTpa)Kl1Bal-be eKonowKo-
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6e36eJJ.HOCHHX KapaKTepHCTHKa aJITepHaTHBHHX noroHa y Hawoj 3eMJbH )10 ca.LI.a HHje 

BpweHO. 

4. KaHJJ.11.LI.aT je H3Bpw110 KpHTHYKY aHaJ1113y 11 c11cTeMarn3au11jy nocrnjeli.11x 3Hal-ba, 

HCKYCTaBa H HayYHHX pe3yJ1TaTa BOJJ.enHX CBeTCKHX HCTpa)KHBaLfa y OBOj o6naCTH, npH 

YeMy je yrnpJJ.HO KOMnapaTHBHe npeJJ.HOCTH H HeJJ.OCTaTKe nojeJJ.HHHX aJJTepHaTHBHHX 

noroHa MOTOpHHX B0311Jla. 

5. HayYHH JJ.Onp11Hoc JJ.OKTOpcKe JJ.Y1Ceprnu11je peanH30BaH je y cneJJ.eneM: 

• ,lJ,ecjrnH11CaHH cy TeXHHLfKH H eKOJlOWKH napaMeTp11 Kop11wnel-ba B0311Jla ca 

aJJTepHaTHBHHM noroHOM ca acneKTa cMal-bel-ba eM11c11je nonyTaHaTa y Ba3yxy y 

CKJlaJJ.y ca MeljyHapOJJ.HHM 11 JJ.OManHM CTaHJJ.apJJ.HMa H3 OBe o6naCTH. 

• Pa3BHjeH je JJ.eTaJbaH MaTeMaTHLfKH MO.LI.en KOM6HHOBaHor x116pHJJ.Hor 

eneKTpHYHOf B03HJla, MO)leJ111 KOMnOHeHTH KOM6HHOBaHOf x116pHJJ.HOf 

eneKTpHYHOf B03HJla. 1-bHXOBO cjJyHKUHOHaJlHO noBe311Bal-be YI c11Mynau11ja pa.LI.a 

y pa3JlHLfHT11M pe)K11MHMa BO)l<J-be, 1<ao 11 BaJ111)laUHja TaKO CHMyn11paHOf 

KOM611HOBaHOf x116p11JJ.HOf eneKTPHLfHOr B03HJla. 3Hal.faj OBe npoueJJ.ype Orne.LI.a 

ce y MOrynHOCTHMa C11Mynau11je Hajpa3Jll1Lf11Tl1jHX pe)KHMa BO)KJ-be x 116pHJJ.HOf 

eneKTpHYHor B03HJla, carneJJ.aBal-by 11 aHaJJH3H pe3ynTaTa c11Mynau11je 6e3 

eKcnepHMeHTaJIH11X HCTpa)KHBal-ba. 

• ,lJ,ecjJHHl1CaHl1 cy MOryt111 6e36eJJ.HOCHH p11311UH H HeOnXOJJ.He Mepe OJJ.p)KaBal-ba 

B03HJla Ha aJJTepHaTl1BHa rop11Ba 11 eneKTpHYHH noroH, Hap0411TO l<OJJ. 

KOMnoHeHTH Koje cy cneu11cjJHYHe 3a OBaj THn B03HJla y c1<na)ly ca ECE 

HOpMaMa. YfcTpmKHBal-be no1<a3yje nOBOJbHHje 6e36eJJ.HOCHe KapaKTepHCTHKe 

npHMeHe anTepHaTHBHHX noroHa MOTOpHHX B03HJla y OJJ.HOCY Ha B03HJla ca 

6eH3HHCKHMIJJ.113eJl MOTOpHMa, Hap0411TO y )leJly eneKTp114HOf noroHa 11 

npaTene HHcjJpacTpyKType. 

• CnpoBeJJ.eHa je cBeo6yxBaTHa TexHoeKOHOMCKa aHaJlH3a np11MeHe B03HJla Ha 

aJITepHaTHBHH noroH y nopel)el-by ca 6eH3HHCKHMIJJ.H3eJl B03HJlHMa y 

Peny6n11u11 Cp611j11, np11 YeMy cy aHan11311paH11 napaMeTp11: ueHa, TCXHHYK11x 

KapaKTepHCTHKa, yrnuaja Ha )((HBOTHY cpeJJ.111-1y H eM11c11jy 3aral)yjyt111x 

cyncTaHUH, JJ.PYWTBeHe onpaBJJ.aHOCTl1 npHMeHe anTepHaTHBHl1X noro1-1a, 

npHXOJJ.He CTpa1-1e JJ.P)l<aBe. ynaral-ba y 3.LI.paBCTBeHy 3awT11Ty CTaHOBHHWTBa 

HTJJ. .. CnpoBeJJ.eHa aHan113a HMa noce6aH 3HaYaj jep HewTo CJlHLfHO KO.LI. Hae 

HHje pal)eHO. 

6. Pe3ynrnrn JJ.OKTOpcKe .n,11ceprnu11je, y Teop11jcKOM 11 npaKTHLfHOM CMHcny 

npeJJ.CTaBJbajy Op11fl1HaJlaH HayYHl1 JJ.Onp11HOC BaJll1JJ.au11je TeXHYfLIKHX H e1<0JlOWKHX 

napaMeTpa 1<op11wnel-ba B0311na ca anTepHaT11BHHM noro1-10M ca acne1<Ta cMal-bel-ba 

eMHCHje nonyrnHaTa y Ba3JJ.yxy, pa3Bojy MOJJ.eJla KOM6HHOBaHOf x116pHJJ.HOr 

eneKTpHYHOr B03HJla, np11Me1-111 cocjJrnepa y UHJbY c11Mynau11je pa.LI.a y pa3JlHLfl1THM 

pe)K11M11Ma eKcnnoarnu11je 11 Ban11JJ.au11j11 pe3ynrnrn. HayYHH JJ.Onp111-1oc orneJJ.a ce 11 y 

)lecjJHHHCal-by H aHaJll13H 6e36eJJ.HOCHHX p113HKa, Mepa OJJ.p)KaBal-ba B03HJla Ha 

aJJTepHaTHBHa rop11Ba 11 eneKTp11YHl1 noroH, Kao H y cnp0Bene1-1oj Kocm-6eHerjJum 
QHQJIU3U, O,llHOCHO aHaJ111311 TpOWKOBa H KOp11CTH OJJ. ynoTe6e TaKBHX B03HJla. 

y OCHOBH, JJ.OnpHHOC ,llHCeprnu11je ce orne)la y: 

• AHan11311 11 c11cTeMaT113au11j11 Teop11jc1<11x 3Hal-ba, HHOCTpa1-1e 11 JJ.OMane 1-1ayc11-1e 

JlHTepaType 113 o6naCTl1 aJJTepHaTHBHHX noroHa MOTOpHHX B03HJla, 

• AHaJlH3H 11 JJ.ecjJ11H11cal-by Tex1-11141<11x 11 e1<onow1<11x napaMeTapa ynoTpe6e 

aJITepHaTHBHHX noro1-1a MOTOpH11X B03HJl3 ca acneKTa CMal-bel-ba eMHCl1je 

nonyrnHaTa y Ba3yxy y CKJla.LI.Y ca np11xaneH11M cTaHJJ.apJJ.HMa. 
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• )J,ecjnrn11cal-hy 11 aHaJ111311 oco611Ha pa3n11Y11T11x aJ1TepHaT11BHl1X noroHa, 
npenHOCTl1 11 HenocTaTaKa, KaKO Mefjyco6HO TaKO 11 y onHocy Ha KJlaCl1lJHe 
6eH311HCKe/ n113en noroHe, 

• YnopenHoj aHan11311 npon11ca 11 crnHaapna o eM11c11j11 nonyrnHarn 113 MOTopH11x 
B0311Jla, 

• Kpe11pal-hy Monena KOM611HoBaHor x116p11nHor eneKTp114HOr so311na, np11MeH11 
cocjJrnepa, c11Mynau11j11 11 BM11nau11j11 Monena y onHocy Ha peanH11 Monen, 

• )J,ecjJ11H11Cal-hy 6e36enHocH11x p11311Ka 11 Mepa onp)l(aBal-ha so311na Ha 
anTepHaT11BHa rop11Ba 11 eneKTp11YH11 noro1-1, 

• Pa3Bojy Teop11jcKor KOCT-6eHecjJ11T Monena 3a aJ1TepHaT11BHl1 noroH MOTOpH11X 
B0311Jla. 

y npaKTl1lJHOM CMl1CJly np11MeHa anTep1-1aTl1BHl1X noro1-1a MOTOp1-111X B0311Jla no1-1oc11 
3HaYaj1-1e 6eHecjJ11Te, Kao wTo cy: 

• cMal-bel-be eM11c11je racoBa ca ecjJeKTOM crnKne1-1e 6awTe 11 nosenal-be e1-1epreTcKe 
ecjJ11KaCHOCT11, WTO je HHTeHu11ja nOJlHTHKa 11 CTpaTernja y CBeTy y o6nacm 
3awT11Te )l(l1BOT1-1e cpen111-1e, 

• ocrnap11Bal-he non11T11Ke onp)Kl1BOr pa3soja y norneny noTpOwl-he eHepreTCK11x 
pecypca, nna1-111pa1-ba 11 CTpaTernje pa3soja y o6nacrn eHepreT11Ke, Kao 11 
Moryn1-10CTH CMal-bel-ba e1-1epreTCKe 3aBHCHOCTl1, 

• O'-lyBal-he 11 yHanpefjel-he 3npaBJba 11 KBaJlHTeTa )KHBOTa CTaHOB!-111WTa, Hap0411TO 
y yp6aHl1M cpea11HaMa, Kao VI eKOHOMCKl1 6e1-1ecjmT11 no611jeH11 TaKBl1M 
ywTenaMa, 

• noBenal-be 6e36enHocrn y cao6panajy. 
7. Pe3ynrnT11 no1<Topc1<e n11cepTau11je cy npencTaBJbe1-111 y yacon11c11Ma 11 caonwTel-b11Ma 

Ha n0Man11M VI MefjyHaponH11M HayYHl1M CKynoB11Ma, ny6Jl11KOBal-beM 20 panosa 113 
o6nacrn Kojaje npenMeT aoKrnpcKe n11ceprnu11je, on Koj11x 113nsajaMo: 

• 3. MapjaHOBvdl, A . .JaHKOBHh, 6. Jepe~1Hh. The cost-benefit analysis of electric and hybrid 
vehicles in the Serbian 1ransport sectur. International Journal for Vehicle Mechanics, Engines 
and Transportation Systems. Vol. 35. No. 2. pp. 17-29. 2009. ISSN: 1450-5304. (M52). 

• 3. MapjaHOBHh. P. 6p3aKOBHh, 3. naHTeJ! Hh MHJIHHKOBHh. /Jiogas, LNG. Methanol and Etanol 
as the vehicle fuels, International Congress Motor Vehicles & Motors 20 I 0. 36opHHK panoBa. 
cTp. 208-215, MawHHCKH cj>aKynTeT, KparyjeBau, 7-9. OKTo6ap 20 l 0. ISBN: 978-86-86663-57-
3. (M33). 

• 3. MapjaHOBHh, P. 6p3aKOBHh, Ee36e611ocm 603U!la 11a ar1mep11amu6Na 2opu6a, <t>ecrnBan 
KBaJIHTern 2011, 36opHHK panosa. CTp. B3 I-B35. Mawvt11crn cj>aKynTe-r. KparyjeBau. 19-21. 
Maj 2011. ISBN: 978-86-86663-69-6. (M63). 

• .[l. PanoH>Hh. 3. MapjaHOBHn. P. flp1aKOflH h. Modeling and simulation of a complex hybrid 
elecrrical vehicle . .J ou rnal o l' societ) for development of teaching and business processes in new 
net environment in B&H. Vo l.8. No.4. pp. 1699-1706. 2013. ISSN: 1840-1503. I F=0.414. 
(M23). 

• 3. MapjaHOBHh, M. Paoc. P. 6p1aKOBHh, PeoyKz/uja u36y6NUX 2aco6a .111omopNux 603U!la 
ynompe60.111 aJ1mepNamu611ux copu6a, <t>ecTHBaJJ KBaJIHTern 2014. 36opHHK panosa, CTp. 53.1-
53.9, <!>aKynTeT HHJKe1bepCKHX HayKa. Kparyjesau. 22-23. Maj 2014. ISBN: 978-86-6335-005-2. 
(M63). 

• 3. MapjaHOBHh. M. Paoc. J. PanocasJbeBHh, Jb. )i{HBKOBHh. H. )i{HBKOBHh, E. MvtxajnoBHh, 
Reducing emissions of motor vehicles by using biofuel as propulsion fuel. IV International 
Conference Industrial Engineering and Environmental Protection ( ll ZS 2014). 36opHH K panoaa. 
CTp. 67-74, TexHHLIKH cj>a1< yJ1 TeT .. MHxajno nynvt11". 3pelb<lHHH, 15. OKT06ap 2014. ISBN: 978-
86-7672-234-1, (M33). 

• 3. MapjaHOBHh, M. Paoc, Jb. )i{HBKOBHh, J. PanocaBJbeBHh, E. MHxajnosHh, Reduction of motor 
vehicles emission by using natural gas as an energy source, FACT A UNIVERSITATIS Series: 
Working and Living Environmental Protection Vol. 11, No 3, pp. 185-190, 2014. (M53). 
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