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ITpeLJ:MeT.Oneaa rrOLJ:06HOCTM'rexre sa M3paLJ:YLJ:OKTOpCKeLJ:J1CepTaUMjeMp MBaRa ,L(YH,rrjepCKor.

Ha OCHOBYIlpajase sa l:I3paLJ:YLJ:OKTOpCKeLJ:MCepTaUMjeMp HBaHa ,L(YHljepcKor, LJ:MrrJI.MalII.MM)K.,
ofisenrrea,a 0 npajann KaHLJ:MLJ:aTana CeLJ:Hl:IUl:IHaY'IHO-HaCTBHor neha, npezmora nporp. LJ:P
Tpaznoaapa HBaHOBMlia, xrearopa, carnaCHOCTM Karezrpe aa MOTopHa B03MJIa M OLJ:JIYKe0
MMeHOBaIhY KOMMcMje aa oueny rrOLJ:06HOCTMreve aa M3paLJ:YLJ:OKTOpCKeLJ:MCepTaUMje,6p. 80/3
OLJ:23.12.2010. rOLJ:MHe, HaY'IHO-HaCTaBHor seha MalIIMHcKor rpaxynrera YHMBep3MTeTa Y
Eeorpany KOMMcMja Y CaCTaBY nporp. LJ:PfpaLJ:MMMp HBaHoBMli, MeHTop, nporp. LJ:P)l{MBaH
Apcenah, LJ:OU.LJ:P,L(paraH AJIeKCaHLJ:pMli, rrporp. LJ:PPaLJ:MBoje Torras M LJ:OU.LJ:PCJI060LJ:aH
06PMOBl:Ili, EJIeKToTexHM'IKM cpaKYJITeTYHMBep3MTeTa Y HCTO'IHOM Capajey rrOLJ:HOCMcnezteha

H3BElliT AJ
ITpeLJ:nO)KeHMHa3MB rexra:

"Pa3Boj KOpeJIaUHOHOr MO.ll.eJIaH3Mel}y 6p3HHcKe KapaKTepHCTHKe MOTopa H cnnanaaaa,a
ornopa xperarsy B03HJIa ca y6p3alheM 6e3 KJIH3alha"

1. II O.LJ:AlI;II0 KAH.LJ:H.LJ:ATY

1.1 EHOfPA<DCKH ITO,L(A~H

Mp HBaH ,L(YHljepcKM pohen je Y Eeorpazry 1948. rozrane. OCHOBHY lIIKOJIY 1962. M VI
6eOrpaLJ:CKYmMHa3l:1jy 3aBpilIMO Y Eeorpany 1966. ca OLJ:nM'IHMMycnexov. MalIIMHcKM cpaKynTeT
Y Beorpany yrrncao je 1966., csrep Mexanasauaje, a 3aBplIIMo 1979. rOLJ:.ca rrpOCe'IHOM oneaov
7,90. ,L(MrrJIOMMpaO1979. rOLJ:.Ha TeMY "YHMBep3aJIHa rarsnpana" ca ouenou 10. 3a spene
cTYLJ:MjaOLJ:CJIY)KMOBOjHM pOK. IToCJIeLJ:MrrJIOMCKecTYLJ:Mjena MalIIMHcKoM cpaKYJITeTYY Beorpany
yrraco 1979. rOLJ:., 3aBplIIMO 1982. rOLJ:. Ha3MB MamCTapCKe rese "OrrTMMH3aMje penrersa H
rrapasrerapa MalIIMHa ca pOTaUMOHMMpaLJ:HMMopraamea aa 06paLJ:Y 3eMJbMlIITa M YHMlIITaBaIhe
6l:1JbHMXlIITeTO'IMHa", 1991. rOLJ:.

Mp HBaH ,L(YHljepcKM je 6MO aCMCTeHTnpunpaaaa« na MalIIMHcKoM cpaKYJITeTYY Eeorpany aa
KaTeLJ:pMsa MexaHM3aUMjy Y rrepMOLJ:Y1979.-1982. Y OBOM rrepMOLJ:Yje 6l:1o aHra)I(OBaR na
npeznaerava <DM3MKa,MexaHM3MM, MeXaHl:IKa cpJIYJ1,LJ:a,ITOjI,CE;1MBpe,lJ,HeMalIIMHe.

Mp HBaH ,L(YHljepcKM je 1982.-1986. PMMO xao fJIaBHM MH)KeIhep Y Pa3BOjy EH cpa6pHKe
"HMKOJIa Teena", urerp pasaoja, rrpOH3BOLJ:IheM cepsaca cneuajarnre MeLJ:MUHHCKeonpexre. OLJ:
1986.-199l. paLJ:MOje xao merp rapaxce fCE rroron "HOBM Beorpan" na OLJ:p)KaBaIhYB03Hor napxa
B03HJIa JfC, ayrofiyca sa npesos rrYTHHKa ca M 6e3 norrynpaxonaue (300 B03HJIa), a OLJ:1991.-
1992, Y CBOjCTBY merpa reaeparmor peMOHTa xapocepnja B03MJIaJfC, ayrofiyca, rponejfiyca,
TpMBaJa.

Mp HBaH ,L(YHljepcKM je 6MO CTaJIHH 'IJIaH KOMMcMje fCE 3 aacrnrrasarse Y3pOKa xasapuje
xroropa M B03MJIa, yxrsy-ryjyhn M CJIY'IajeBe ca rrOCJIeLJ:MuaMarro )KMBOTM 3LJ:paBJbe(necpehe Y
caofipahajy), Y speae sanocnea.a Y fCE



"

Mp 11. ,n:YH~epCKH ozt 1995. - 1998. 6HO je urerp pasnoja MJIC "Ex" orrpesre, enexrpasna
ypehaja HaMelbeHH sa part y 30HaMa yrpoacenasr ozt excnnosnje: npojexroaan,e, xoncrpyncaise,
arecrupan.e, npoaasonaa. 3aBpIIIeH KYPCnporuaexcnnosnjcxe 3aIIITHTe 11HH BHHqa.

Mp 11. ,n:YH~epcKH je on 1990. - 1992. 6HO HaCTaBHHK aa ofinacr MaIIIHHCKHXnpennera y
Cpernsoj MaIIIHHcKoj IIIKorrH ITorrHTeXHHqKa axaaesraja, HOBH Eeorpan. HaCTaBHH nperraera
Po6oTHKa, xnnpaynaxa H nHeYMaTHKa, TeXHHqKO upraise, KOMnjYTepCKO xoncrpyncaa,e H
Mo,n:errHpalbe (CAD, CAM). Ilporpavcxa naxern ProEngineer, AutoCad. On 2002. - 2007. 6HO
je BHIIIH npenasa-r na BHIIIOj TeXHHqKoj IIIKorrH, nonarexna-nca axanesmja, HOBH Eeorpan.
I13a6paH y saarse aa npenvere Kosmjyrepcxo xoucrpyncan,e H Mo,n:errHpalbe (CAD, CAM). H
Flporpavnpan,e. Tlporpavcxa naxer ProEngineer, nporpavcxa je3HK C#.

On 2005. - 2007. Mp 11. ,n:YH~epcKH 6HO je BHIIIH npenasaa na BHIIIOj enexrpcrexna-ucoj
urxonn Y Eeorpany sa npererer "TexHHKe naayemror rrporpanaparsa", nporpaucxa jeaax C#., a
ozi 2007. no cazia aa BHCOKOjIIIKorrH enexrporexnnxe H pasyaapcrsa je H3a6paH aa npenasaxa
na cxrepy sa AYTOMaTHKY B03Hrra sa npezeaere MOTOPH H MOTopHa B03Hrra H Onpzcaaaa,e
MOTopa H MOTOPHHXB03Hrra.

Mp 11. ,n:YH~epCKHje en 1985.-1987. 6HO Ilpenccnaux KOMHcHje AMCC sa xovonorannjy H
aepatpnxartajy B03Hrra aa ayro-, MOTO H KapTHHr cnopr. Mp 11. ,n:YH~epcKH nporpasorpa na
nporpavcxosr je3HKY C, C++, C#, pazm ca nporpavcxov naKeTOM ProENGINEER Mo,n:errHpalbe
- KOMnJYTepCKOKOHCTpYHcalbe H nocmponecaparse aa aspazty na HYMepHqKHM MaIIIHHaMa
(CNC).

Mp 11. ,n:YH~epcKH rosopa H nHIIIe na earnecxov je3HKY, KOHBep3aUHoHo H HeMaqKH,
nonyxons. (unconcxo snaa,e).

1.2 YQEllll1E Y HA YQHO 11CTP A)K11BA QK11M 11 CTPYQH11M ITPOJEKT11MA

1. Y THuaj nparncxa Y nHeYMaTHUHMa na orrrepehen.e cnona CHCTeMa aa yrrpasrsan,e
MOTopHor B03Hrra" - MaIIIHHcKH epaKyrrTeT Beorpan 1973. Pyxoaonanau Ilpojexra
nporp. ztp. ,n:HMHTpHje JaHKoBHn, Hcrnrraaan.e erraCTHqHHX ,n:eepopMaUHja crrona
CHCTeMa aa ynpasrsaa.e MOTopHor B03Hrra npn xperan.y na rspnoj nonnosn H BaH nyra
sa MOTopHa B03Hrra, ynpaarsan,e B03HrrOMno 3a,n:aTHMPYTaMa.

2. .Jvlexamnca ayronpajeamnca ATK 804" E11 Hnxona Tecrra, Eeorpan, 1983.
KOHCTPYKUHjaMexaHHKe aYTOnpHjeMHHKa sa yrpaznsy Y nYTHHqKa B03Hrra H ayrofiyce.

3. TpaH3HcToPCKH aYTOnpHjeMHHK THT ITK" E11 Haxona Tecrra - Beorpan, 1983.
KOHCTpYKUHja MexaHHKe TpaH3HCTopCKor npajesmarca ca KynHIIITeM ozi nnacra-mor
MaTepHJarra.

4. "CTaUHoHapHH HeOHaTarrHH HHKy6aTop, E11 Hnxorra Tecrra - Eeorpan, 1984.
11HKy6aTop sa npespeveao poheny zreny ca CHCTeMOMaYTOMaTCKor ynpaarsarsa aa
ozipacaaan,e resmeparype H penamsae Brra)KHOCTHy oxpyzcen, y zierera.

5. "MorynHocTH saneae xopne MexaHH3Ma xaa-mrra ca onpyrasra no ofiozty xopnaxa
r<BaqHrra ca ,n:HCKOCHOMonpY)KHOM cnojamrosc y ayrofiycava", rCIT Eeorpan - Beorpan
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1986. I1CI1lfTHBalbe je cnposezreno Y capaznsn ca rtpoasaohanea .Pyen - KO"lJaHH" H3
Maxenonnj e.

6. "rrpHMeHa otinora on CHHTepOBaHor xrerana aa CPPHKIJ,HOHecnojnarre MexaHH3Ma
KBa"lJHJIaayrofiyca", rcrr Eeorpan - Beorpan 1987. Ilpojexar na 3aMeHH a36eCTHOr
cppHKIJ,HOHOr xrarepnjana JIaMeJIa CPPHKIJ,HOHe cnojaaue MexaHH3Ma KBa"lJHJIa
CHHTepOBaHHM MaTepHjarroM, pahea y capaznr.a ca TeXHOJIOlliKO - Meranypuncov
cpaKYJITeTOM y Eeorpany. Ilpojexar nperonryr y CPa3H npanpesoseaax ofinora sa
MaIIII1HCKYofipany na norpefiae Mepe.

7. "Ecpl1KacHocT enexrpovamernor perapnepa y YCJIOBHMarpancxe Bo)Klbe ayrofiyca",
rcrr Eeorpan - Eeorparr, 1987. Hcmrraaaaa je rrpl1MeHJbHBOCT enexrpovameraor
ycnopnsasa (perapnep) ayrofiyca npexo xapzrancxor BpaTHJIa rpaacsracaje y YCJIOBHMa
rpazrcxe soxose.

8. .Llenrpanno rroznrasnaaa,e 3rJIo6HHX aesa ayrotiyca y TOKYBo)Klbe", rcrr Beorpazi -
Eeorpan, 1988. AYTOHOMHHCHCTeMsa rro.n:Ma3HBalbe rro BpeMeHY H pecypcy srnofinax
sesa CHCTeMa sa yrrpanrsatse H KJIH3HOr rrencaja OCJIOHIJ,arrOJIyrrpHKOJIHIJ,eayrofiyca
nysinos, nozt rrpHTHcKOM. Cnorsna capaznsa ca sacrymnncora nnocrpanor npoaasohaaa
CHCTeMasa uenrpanno rrornaasnnan-e.

9. "MorynHOCTI1 yrpazm,e IJ,I1JII1H.n:aPCKHXKOIIIYJbHIJ,a y xoxmpecope sa nasztyx nozt
rrpHTHCKOMna MOTOpl1Ma MAH YM 2866", rcrr Eeorpan - Eeorpan, 1988. Ilpojexr je
113Be.n:eHy capaznsn ca aYTocepBI1COM ,,3acTaBa" - Bo)K.n:oBaIJ,H3 Eeorpana, onersen,e
peMOHTa. Y OpHrHHarrHOM nasohen.y xosmpecopa cy 6HJIH rtpennahena sa jermoxparny
ynorpefiy.

10. "rrpHMeBa BHIIIecTy6He noxperne .n:H3arrHIJ,e sa H3.n:H3albe ayrofiyca 113Ha.n: pasne
rrorinore ca rnezmnrra CPYHKIJ,HOHarrHOcTHH 6e36e.n:HocTH", rcrr Beorpazt - Eeorpan,
1989. Hcrnrrane cy eJIeK~pOMeXaHH"lJKe IIIecTocTy6He .n:H3arrHIJ,e "XI1BEMA" ca
rrOKpeTHHM cTy60BHMa sa nonasaa.e ayrofiyca rrpexo TO"lJKOBa,jezran cryf - jenan
TO"lJaK.Bl1IlIecTy6He .n:H3arrHIJ,ecy YIIIJIe y ynorpefiy H lbHMa cy caafizteseaa H .n:pyrH
norona rcrr.

11. "I1crrHTHBalbe xsanurera rrozeaasaaan,a H sexa rpajarsa yrsa sa nonvaaasaae
.n:HCpepeHIJ,HjarrHHxrrpenocaaxa", rcrr Eeorpan - Eeorpart, 1989. Y capamsn ca
.Padiaaepnjoi« narpre - Eeorpan" (lliecp pasnoja B. KOJI6) HcrrHTHBaHO je yrse sa
rro.n:Ma3HBalbe .n:HcpepeHIJ,HjarrHHx npenocaaxa rroroncxor MOCTa "lJHjH je cacras
onpeznrno Pa3BOjHO oztersea,e parpnaepnje.

12. "Yrpa.n:lba BeHTI1JIa aa ayroxiarcko ztpennpan,e HHCTarraIJ,Hje sa naszryx non rrpHTHcKOM
ca CTaHOBHIIITa 6e36e.n:HocTH H edimcacnocrn", rcrr Eeorpan - Eeorpaa, 1990. Y
HHCTarraIJ,Hjy CHCTeMa B03HJIa sa saazryx non rrpHTHcKOM yrpahen je BeHTHJI sa
aYTOMaTCKOzipenapaa,e KOH.n:eH30BaHennare H3 HHCTarraIJ,Hje sa nasnyx y BO)KlbH, ca
aKTHBaIJ,HjoM rrOCJIe csaxor ornynrraa,a nenane sa xoxerse. LWeHHpalbe ce npexra
nperxozmoj rrponeztypa pazmno .n:HeBHOy rapazcn.

13. .Pasaorma KYTHja PCK 92 y rrpoHBeKCrrJI03HBHoj 3aIIITHTH", MJIC - Eeorpan, 1995.
Pasaorma KYTHja sa cnajan.e eJIKTpH"lJHHXrrponozmmca aa HaH3MeHH"lJHHnanoa 380/220
V Y rrpoTHBeKCrrJI03HBHoj 3aIIITHTH (S, Ex orrpexra) nanea.ena pany y 30HaMa
yrpoxcennra ozt eKCrrJI03Hje (padnmepnje narpre, py.n:HHIJ,H yrrsa HT.n:.). Pa3BOj,
arecrnpaa,e y onnanrheaoj JIa60paTOpHjH I1HH BHH"lJaH aspana.
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1.3 YIJEEH11I.lJ1, I1PE~ABAl:bA, I1P AKA T11KYM11

1.3.1 Peueasaje yufiemnca

1. "Mo.nem:lpaIbe MalIIHHCKHXenesreaara H KOHCTpYKUHja", enexrponcxo asnarse KIbHre aa
IV paspen cpeznse MalIIHHCKe mxone H3 ofinacra xoxmjyrepcxor KOHcTpYHcaIba, ayrop
Frmropaje MHPKOB, zmnn. HH)!(. MalIIHHCTBa,Sason aa yufieamce H HaCTaBHa cpencrsa,
Eeorpan, 2002.

2. "Pasyaapn H rrporpavnpaa,e II", KIbHra aa III paspen cpezm,e MalIIHHCKe lIIKOJle H3
ofinacrn nporpaxaparsa Y rrporpacxov je3l1KY "C", aYTOp Panama ImpKOBHfl, .nHrrJl.HH)JC
MalIIHHCTBa,3aBO.n aa yufiemnce H HaCTaBHa cpencrna, Beorpan, 2002.

1.3.2 Yu6eHHu.H, aYTopH30BaHa npenanan,a H npaKTHKyMH aa JIa60paTopHjcKH pan

3. 'fraponah, 3., ~YH1)epcKH, 11.: TexHHKe aasyemror nporpasraparsa-y rrporpasrcxov je3HKY
C#, MS Visual studio 2003., Y H3.naIbYBHlIIe eneKTpOTeXHHqKe nrxone, Beorpan 2005.

4. ~YH1)epcKH, 11.: Kosmjyrepcxo KOHcTpYHcaIbe, aYTOpH30BaHe npanpeve sa npeztasatsa sa
III paspen cpeznse MalIIHHCKe inxone y enexrponcxoj H rnpnoj CPOPMH,I1onHTeXHH~a
axanenaja 2001., nporpasrcxa naxer AutoCAD.

5. ~YH1)epcKH, 11.: Koxmjyrepcxo xoacrpyacarse, aYTOpH30BaHe rrpanpexre aa npeaaaarsa aa
IV paspen cpeznse MalIIHHCKe mxone y enexrpocnxoj H rspnoj CPOPMH,I10nHTeXHHqKa
axanesraja, HOBH Beorpazr 2001., nporpaacxa naxer ProENGINEER.

6. ~YH1)epcKH, 11.: Ilporpaxcxn je3HK C#, aYTopH30BaHa npanpeva aa rrpeztasarsa H3
nporpaxaparsa sa BHlIIY TeXHHqKY uncorry y enexrponcxoj q,OPMH, I10nHTeXHHqKa
axanesraja, HOBH Beorpan, 2003. MS Visual studio 2000.

7. ~yH1)epcKH, 11.: 36HpKa sazraraxa Y rrporpaacxoxr je3HKY C#, aYTopH30BaHa 36HpKa
sanaraxa H3 nporpasrapaa,a sa BHlIIY TeXHHqKY lIIKOJlY Y enexrponcxoj CPOPMH,
I10nHTeXHHQKa axazreazja, HOBH Beorpazr, 2004. MS Visual studio 2000.

8. ~YH1)epcKH, 11.: Mozienapan,e MalIIHHCKHXerrexienara H KOHCTpYKUHjaca OCHOBaMa
nspane H nocrnpouecapaa.a sa HYMepHQKeMalIIHHe, aYTOpH30BaHa npanpeva npenasarsa
H3 xoxnjyrepcxor xoncrpyacarsa (CAD) ca OCHOBaMnspazte (CAM) na HYMepHQKHM
MalIIHHaMa H cHMynaUHjoM sa BHlIIYTeXHHQKYurxony Y enexrpoacxoj H rspnoj CPOPMH,
I10nHTeXHHQKa axaztesrnja, HOBH Eeorpan, 2003., rrporpavcxa naxer ProE GINEER.

9. ~YH1)epcKH, 11.: I1paKTHKYMaa Mo.nenHpaIbe na paxynapy, aYTOpH30BaHH rrpaKTHKYMaa
rrpanpesry Be)!(6H H3 Mo.nenHpaIba aa BHlIIY TeXHHQKYlIIKOJlYY errexrpoacxoj H rspnoj
q,OPMH, I10nHTeXHHQKa axanessnja, HOBH Eeorpan, 2004.

1 O. ~YH1)epcKH, 11.: Bnayermo rrporpavaparse, aYTopH30BaHa npanpeua npenasan,a ca
rrpaKTHKYMoM aa Be)!(6e Y nporpaacxoxr je3HKY C# Y enexrponcxoj q,OPMH, BHlIIa
eneKTpOTeXHHQKamxona, Eeorpan 2005. MS Visual studio 2003.

11. ~YH1)epcKH, 11.: Basyermo nporpasrapan,e, aYTOpH30BaHa npnrrpesra npenasarsa ca
rrpaKTHKYMOMaa Be)I(6e Y nporpaxrcsosr je3HKY C# Y enexrponcxoj q,OPMH, Bnura
eneKTpOTeXHHQKamxona, Beorpan 2006. MS Visual studio 2005.
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12. ~YHljepcKH, 11.: MOTOPH H MOTopHa B03HJIa, aYTopH30BaHa rrparrpesra npeztasarsa, Power
Point npesenrauaja, BHCOKa UIKOJIa eJIeKTpOTeXHHKe H paayaapcrasa CTPYKOBHHX
cryzraja, Beorpan, 2008. PeBH3Hja 2009.

13. ~YHljepcKH, 11.: I1pHPY'IHHK sa JIa60paTOpHjcKe Be)I(6e H3 MOTopa H MOTOPHHX B03HJIa,
aYTOpH30BaHa npapysaax sa naooparopajcxe Be)I(6e, Bacoxa IIlKOJIa eJIeKTpOTexHHKe H
pasynapcrasa CTPYKOBHHXcryzmja, Eeorpan, 2008. PeBH3Hja 2009.

OBP A3JIO)l(EH>E TEME ~OKTOPCKE ~11CEPT AI(11JE

Tesra ,n:OKTopCKeziacepranajc:

"PA3BOJ KOPEJIA~IIOHOr MO,n:EJIAII3MEll Y
liP3IIHCKE KAPAKTEPIICTIIKE MOTOP A II CBJIA,n:ABAlbA

OTTIOPA KPETAlhY B03IIJIA CA YliP3AIhEM liE3 KJIII3AlhA"

2. TIPE,n:METII ~IIJb IICTP AlKIIBAlhA

2.1 I1PE~MET 11CTP A)l(11BH>A

.Y uocncmsoj nenenaja Pa3BOj aYToMaTcKHx CHCTeMa B03HJIa acxonosao je y BpJIO CJIO)I(eHoj
MexaTpoHHUH H pacrrpocrpan.eaoja nporpancxov ynpasrsaisy B03HJIOM, rrorOHCKHM arperarosr-
MOTOPOMH rroMollHHM CHCTeMHMa B03HJIa. Canpesreao B03HJIO ca CBOjHM <PYHKUHjaMaje noheao
YMpe)I(eHHM panyaapasra ca nparehasr nporpaaaua. I(HJbeBH aYTOMaTCKor ynpasrsaa.a cy

..npBeHCTBeHO 6e36e,n:HocT BO)I(Ihe npexo ynpaBJbHBOCTH H cTa6HJIHOCTH xperaa.a B03HJIa H
e<peKTHBHoCTH CHCTeMa sa KO'IeIhe. Oznaax H3a Tora CJIe,n:Hynpasrsaa,e MOTOPOM y UHJbY
cxarsea.a norponnse ropasa, Be3aHO sa exracajy yrrsen-naoxcana H "e<peKaT CTaKJIeHe 6aIIlTe",
KOMe CO2 nonpnaoca H cxiarsersa esmcaje IIlTeTHHX racona H 'IeCTHua ca UHJbeM 3aIIlTHTe
'IOBeKOBe OKOJIHHe. OBa ynpaarsan,a ce aacaasajy na npHMeHH eJIeKTpOHCKe KOHTpOJIe H
xperarsa B03HJIa H MOTopa.

EJIeKTpOHCKe KOHTpOJIe ynpaarsarsa H O'IYBaIha cTa6HJIHOCTH xperarsa B03HJIa nozrpasyaesajy
YCKJIaljHBaIhe ornopa xperarsy B03HJIa ca 6P3HHCKOM KapaKTepHCTHKOM MOTopa H xorprsarsa
TO'IKa 6e3 KJIH3aIha no rrOCTH3aIha rpaHH'IHHX neptpopvaaca B03HJIa (yfipsan,e, 6p3HHa,
cannanasrse ycnona, CHJIa na rrOTe3HHUH), a npa KO'IeIhY cnpesanaa.e 6JIOKHpaIha KO'IeHHX
TO'IKOBa (ycnopen.e) y rpanauava npaarsaa,a.

Y UHJbY ocrsapersa xperarsa BH3aJIa ca y6p3aIheM 6e3 KJIH3aIha neorrxozmo je YCKJIa,n:HTH06pTHH
MOMeHT rrorOHCKHX TO'IKOBa (KOjH 3aBHCH 0,n:6p3HHCKe KapaKTepHCTHKe MOTopa (cnare,
MOMeHTa) H yrpahenor CHCTeMa sa npenoc cnare) ca npaarsarssr TO'IKa H TJIa. KJIH3aIha je
nocnennua HeYCKJIaljeHocTH MOMeHTa TO'IKa (06HMHe CHJIe aa TO'IKY) ca rrporrYJI3HBHOM
(THreHTHOM) CHJIOM, O,n:HOHCOxazra je MOMeHT (06HMHa CHJIa) aa TO'IKY seha ozt norpetinor aa
ofiesfieherse nponyrraaaae CHJIesa cTa6HJIHO xperan.e B03HJIa. OBO H3a3HBa HeCTa6HJIHO xperarse
B03HJIa. ~aKJIe, UHJb je Crrpe'IHTH nojasy KJIH3aIha, a THMe 06e36e,n:HTH H cTa6HJIHO xperarse
B03HJIa. OBO je Moryhe nocrnha "TpeHYTHHM" YCKJIaljHBaIheM MOMeHTa TO'IKa (y OKBHPY
6p3HHCKe KapaKTepHCTHKe MOTopa), O,n:HOCHOMOTopa ca MoryhHM rrpajaa.exi TO'IKa H TJIa, a THMe
06e36e,n:HTH nOTpe6HY H ,n:OBOJbHYnporrynsasny (THreHTHY) ClIJlY aa cTa6HJIHO xperarse B03HJIa.
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Tazta B03lIJIO TOKOMytipsan.a ocraje y rpaHlIqHIIM neptpopaaacava (He ,L(OJIa31I,L(OKJIlI3aIba
TOqKOBa) no.n YCJIOBOM rta cy ornopa xperarsa B03lIJIa ycarnamean ca 6P3lIHCKOM
KapaKTepliCTIiKOM xroropa. JiIMajynlI y BII,L(yna je 6p3lIHCKa xapaxrepncrnxa MOTopa CYC
yrrpaBo 06pHYTa y O,L(HOCYHa xlirrep60JIy lI,L(eaJIHe Byqe (061IMHe CIIJIe Ha TOqKY) B03lIJIa
nOTpe6HO je npanrrn II "TpeHYTHO" npanarohasara xapaxrepncrmce MOTopa ca YCJIOBIiMa
npnjarsaa.a pazra o-rynan,a cTa6lIJIHOCTli xperarsa B031IJIa. ,lJ;aKJIe, norpefio je y B03lfJIO
yrpaznrrn MexaHlf3aM-eJIeKTOpOHCKIi KOjlI he ovoryhnrn CTaJIHO-"TpeHYTHO" ycarnamasrse
xaparcrepacrnxe MOTopa ca OCTBapaIbeM norpefiae II ,L(OBOJbHenponymasae cane sa xperarse
B03lfJIa ca y6p3aIbeM 6e3 KJIII3aIba.

Y OCTBapeIbY xperan.a B03lIJIa ca yfipaaisesr ysecrnyje II B03aq ,L(O,L(aBaIbeM"raca" II rrpOMeHOM
crerrena rrpenoca (KO,L(MeXaHlIqKIIX MeIbaqKlfX rrpeaocnaxa - MeIbaqa). MeljyTIIM, pearosarse
aosa-ra na rrojasy rrpcxnasaaarsa aanaca O,L(6p3lIHe rserone nepnernmje II Pa3JIIIKyje ce O,L(
B03aqa,L(0 nosana. Y TOMCMIICJIYce Mo)Ke aarosy-nrra II na O,L(3IIBnehe 6lfTli "TpeHYTaH". ,lJ;a6lf
ce OBO crrpenano II zta 61I ce ,L(06lfJIO "TpeHYTHO" ycarnamaaatse OI(eIbeHO je zta he ce TO
nocrahn yrpanjsoxr eJIeKTpOHCKor MexaHlI3Ma. ,lJ;aKJIexrexaansaa KOjlI he CTaJIHO- "TpeHYTHO"
BPlIlHTlf npnnarohasaa,e xperarsa B03lIJIa ca y6p3aIbeM 6e3 xnasan.a II 06e36e,L(IITIi cTa6lIJIHO
xperan.e B03lfJIa.

Osaj HacIlIH xperan,a B03lIJIa 61I 61I0 KOMcpopaH, He caao sa nosasa, Hero II sa nyrmrxe. B03aq
ce Mo)Ke pacrepernra Moryne nojase xnasan,a npa xperarsy B031IJIa, O,L(HOCHOy6p3aIba B03lfJIa
,L(Onocrasan,a xcersene (rra II MaKCIiMaJIHe) 6p3lIHe xperarsa B03lfJIa, a TIiMe rrosehara KOHCPOP
If nyrmrxa.

Y CKJIa,L(yca narrpezr peqeHlfM npemaer IICTpmI<HBaIba y OBOj ,L(OKTOPCKOj,L(IICepTaI(lIjlI jecre
,L(ecjH1HlfCaIbeMO,L(eJIaaa ofiesfiehea,e cTa6lIJIHOr xperarsa B03lIJIa (6e3 KJIII3aIba) xojn he
ocraapnsarn "TpeHYTHO" YCKJIaljlIBaIbe 6p3lfHcKe xapaxrepacrnxe xroropa ca rrorpetinosr If
,L(OBOJbHOMrrporrYJI3IIBHOM CIIJIOMsa xperan.e B031IJIa. OBO he ce peanasosara npaxreaoxr
pa-rynapa, O,L(HOHOnporpasrcxor naxera, qlfMe je ornopena MorynHocT zta ce y6p3aIbe B03lIJIa
MO,L(eJIlfpa na na-ran xojn He aasaca HerrOCpe,L(HOO,L(rrpapozre rpancrpopaanaje eneprnje
noroncxor arperara y MeXaHlIqKII pan.

Pa,L(OBlf lf3 OBe 06JIaCTli cy 1I3Y3eTHO perxa, If aarsopena y BeJIIiKoj xrepa. JiI3BPIIIHlI
nporpancxa KO,L(OBIiKOjlI IIX npare cy npaxrn-rao He,L(OcTyrrHII. JiIHcpopMaI(lIje 0 IbIiMa
yrnanaoxr ce CBO,L(ena Ha3HaKe qeMY CJIY)J(e II narrovene ,,0 TIiMCKOMpa3BOJY HeKOJIIiKO
BpXyHCKI1Xcrpy-nsaxa sa 06JIaCT, y rpajaa.y O,L(rrap rO,L(IIHa".

Ha OCHOBY nanpen pesenor ITpe,L(MeT IICTpa)J<HBaIba ,L(OKTOpCKe,L(IICepTaI(lIje je Pa3BOj
KOpeJIaI(lfOHOr MO,L(eJIa1I3Meljy 6p3lfHCKe xapaxrepncrnxe MOTopa, ytipaarsa II CaBJIa,L(aBaIba
ornopa xperan.y B03lIJIa 6e3 KJIlI3aIba pa,L(1I 06e36eljeIba cTa6lIJIHOr xperarsa B03lIJIa npa
yopsarsy B031IJIa. Y TOMuarsy IICTpa)J<Hne ce xroryhnocr ytipsaa.a ca MOMeHTOMxroropa KOjlI
tie 06e36e,L(IITIi 06PTHII MOMeHT rrorOHCKIiX TOqKOBa, O,L(HOCHO06lIMHY CIIJIY xoja he 6lITli
norpefiaa If ,L(OBOJbHa,L(aCBaJIa,L(aornope xpararsa B03JIa ca y6p3aIbeM 6e3 KJIII3aIba. OBIiM ce
ncroapeaeno ofiesfiehyje II cTa6lIJIHOCTxperarsa B031IJIa.

Y6p3aIbe B03lIJIa saaaca O,L(06pTHor MOMeHTa rrorOHCKX TOqKOBa (Mo) npeneror npexo
CI1CTeMa sa rrpenoc cnare (rpaacsnrcaje) O,L(MOMeHTa MOTopa (Me), II ,L(OCTII)KeMaKCIiMaJIY
Bpe,L(HOCTMoMax (y 1I3a6paHOM crerreny npenoca) xazra je MaKCIiMaJIaH II MOMeHT xroropa
(MeMax). ,lJ;0 xmrsaa,a rrorOHCKIiX TOqKOBa ,L(OJIa31Ixana je 06pTHli MOMeHT (Mg), O,L(HOCHO
06lfMHa cnrra noroacxax TOqKOBa (Fo) seha O,L(yxynnax orropa xperarsy B03lIJIa ca y6p3aIbeM,
rj, Berm O,L(nponymnane CIIJIe (Xt=Zf<l» II CIIJIe ornopa KOTpJbaIbY rrorOHCKIiX TOqKOBaXfM.
360r 'rora zrarse yopsaa.e B03lIJIa nnje Moryne.

6



'.

Yfipaarse B03I1JIa je Moryne aKO je 06pHI1 MOMeHT (Mg), O)],HOCHO npezmocr 06I1MHe CI1JIe

rrOrOHCKI1X TOl.JOBa jennaxa yKyrrHI1M OrrTOpI1Ma KpeTIbY B03I1JIa (Xj+ XtM). To je aajseha
06PTHI1 MOMeHT rrOrOHCKI1X TOl.JKOBa(Mo) KOjI1 ce MO)I(e ca MOTopa npexo TpaHCMI1CI1je )],OBeCTI1

na noroncxe TOqKOBe, a zta B03I1JIO He rrpOKJII13a. KopeJIaUI10HI1 Mo)],eJI oztpehyje ovaj MOMeHT i

ycarnaurasa ra ca MOMeHTOM MOTopa.

KOHTpOJIa KJII13aIba rrOrOHCKI1X TOl.JKOBa ce sputa npexo nana-ra (sensor) yraOHI1X 6p3I1Ha

TOqKOBa 11 6p3I1He B03I1JIa. Ynpaarsaa.e MOMeHTOM MOTopa spma ce npexo npoxiene nya.ersa
MOTopa y CI1CTeMY 6e3 MeXaHI1l.JKe sese (drive by wire). )l{eJbeHa 6p3I1Ha B03I1JIa 6I1ne

)],OCTI1fHYTa ca ytipsan,a (ca 06pTHI1M MOMeHTOM rrOrOHCKI1X TOl.JKOBa) 6e3 KJII13aIba. B03I1JIO

HaCTaBJba ca yripsasan.esc rro KPI1BOj saxreaanor MOMeHTa )],0 paBHOTe)I(e ca MOMeHTOM

CrrOJbHHX orrropa. Mo)],eJI rpefia na aahe H O)],P)I(I1 paBHOTe)KY 11 y cnysajy npOMeHJbI1BOr

xoerpuuajerrra npajaisaisa-o npn rrpeTXO)],HOM xperaisy B03I1JIa KOHCTaHTHOM 6P3I1HOM, xoja ce

snrue He Mo)Ke onpacarn.

KaKO je I13HeTO, KOpeJIaUI1HI1 Mo)],eJI Ba)KI1 sa yfipsaa,e rro 6I1JIO KOjOj KPI1BOj 113 ¢aMIiJmje

KpHBHX 6p3I1HCKe KapaKTepHCTHKe MOMeHTa xroropa, YBeK xazta nocroja HeYCKJIaljeHocT

H3Me1)y MOMeHTa xrcropa 11 npajarsan,a rrOrOHCKI1X TOl.JKOBa. Ilepuennaja B03al.Ja je

najaapasceanja no cnon.noj KapaKTepI1CTI1UI1, a najcnafinja npn MaJII1M rrYIbeIbI1Ma (MaJII1

")"rac .

KOpeJIaUHOHI1 MO)]'eJI yfipsaa.a cacrojn ce 0)], ztsa MO)],YJIa y KojI1Ma cy: <l>YHKUHja ytipsaa.a
B03HJIa 11 Yrrpanrsan,e MOMeHTOM xroropa. <l>YHKUHja ytipsan,a B03I1JIa )],e¢I1HI1llle ce npexia
)KeJbeHI1M KapaKTepI1CTI1KaMa yripsan,a B03I1JIa 11KOPI1CTI1 sa ynpaarsarse MOMeHTOM MOTopa.

Mo)],eJI je y rrOTrrYHOCTH OTBopeH sa CBaKY ¢YHKUI1jy y6p3aIba, sa same ¢YHKUI1ja 11 aa

KOM611Hal(l1je ¢YHKUI1ja. QTBOpeH 11 y BpeMeHY: HOBe ¢YHKUI1je ce Mory )],o)],aBaTI1 11 nOCJIe

¢a3e rrpojexra, YKJbYl.JyjynI1 11apesre y ¢a3I1 eKCnJIOaTaUI1je B03I1JIa.

Y npezmery I1CTpaI1BaIba nOJIa3HY OCHOBY xrozterrapan.a ytipsan.a l.JHHI1 )],I1¢epeHUI1jaJIHa

je)]'HaLIHHa xperarsa B03HJIa, y ormrrev cnyxajy, ca npOMeJbI1BOM 6P3HHOM 11 ycnoaoxr 11

jermasnora paBHOTe)Ke nynae CI1JIe xoja naje Be3Y H3Meljy CnOJbHHX ornopa 11 CI1JIa na 06HMY

nOrOHCKl{X TOl.JKOBasa )],aTY 6p3I1HY xperaa,a.

2.2 1.(111111CTPA)I{11BAfbA

HaYl.JHI1 UI1Jb )],OKTopCKe zmcepranaje je I1CTpmKI1BaIbe 11peannsauaja ¢I13I1l.JKO-MaTeMaTI1l.JKO-

nporpaxrcxor MO)]'eJIa ca ¢YHKUI1jOM ocrsapersa cannanasan,a ornopa xperarsy B03HJIa ca

y6p3aIbeM 6e3 KJIH3aIba y OKBI1PY 6p3HHCKe KapaKTepI1CTI1Ke MOTopa 11npaarsan,a TOl.JKa11TJIa.

ITO)],UHJbeBI1 paannjenor KOpeJIaUI10HOr Mo)],eJIa cy zra: H3Meljy 6p3HHCKe KapaKTepI1CTI1Ke

sroropa, ytipsaa.a 11 caananasan,a ornopa xperaisy B03I1JIa 6e3 KJII13aIba 06e36e)],11 cTa6I1JIHO

xperan.e B03I1JIa sa Pa3JII1l.JI1Te BpCTe TJIa; oxtoryhu ycarnanranarsa yfipsarsa ca 6P3I1HCKOM

KapaKTepI1CTI1KOM xroropa sa 6I1JIO xoje BpCTe TJIa (aCBaJIT, 6eTOH, Mara)],aM, JIe)]" cner,

3eMJbaHl1 rryr); zta oMorynI1TI1 "TpeHYTHa" ycarnarnanan,a 11 xana je KapaKTepI1CTI1Ka TJIa

(npnjan.an,e) npOMeHJbI1Ba y peaJIHOM BpeMeHY (xperan.y B03I1JIa no MelllOBI1TOM TJIY); zta
06e36e)],HTI1 cTa6HJIHO xperan.a B03I1JIa, rj. 6e3 KJIH3aIba npn rrpOMeHI1 ornopa xperan.y B03IiJIa.

3. nOJIA3HE XlIIIOTE3E

OCHOBHa XI1rrOTe3a je )],a je Moryne ycrroCTaBI1TI1 "TpeHYTHo" ycarnamasan,e 6p3HHcKe

KapaKTepI1CTI1Ke MOTopa ca YCJIOBI1Ma ocrsapersa caanazrasarsa ornopa xperarsy B03I1JIa ca
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yfipsarseaa 6e3 KJIM3aIha, rj, npanarohasarsea npajatsarsa TO'IKa M TJIa rro KOMe ce xpehe B03MJIO.
ITo,n:XMrrOT3ecy M:
- zta he pa3BMjeHM Mo,n:eJI ojaoryharn "TpeHYTHo" ycarnamasaa,a ytipsan,a ca 6P3MHCKOM

KapaKTepMCTMKOMMOTopa sa 6MJIOxoje BpCTe TJIa (aCBaJIT, 6eToH, MaKa,n:aM,nen, cner),
- zta he 6p3MHcKa KapKTepMCTMKa MOTopa o6e36e,n:MTM caaanazraaaa,e orrropa xperrsy If

3aXTeBHor ytipaarsa,
- zta he Pa3BMjeHM Mo,n:eJIofiesfieznrra cTa6MJIHO xperarsa B03MJIa, rj. 6e3 KJIM3aIha npn npovena

ornopa xpertsy B03MJIa.

4. HyqHE METO,JJ;ElICTP A)KlIBAlhA

I1cTpa)KMBIhe he 6IfTM 3aCHOBaHO na HayqHIfM npennocrasxaaa, MaTeMaTMqKIfM Mo,n:eJIIfMa If
nay-moj npmeeaa MH<p0pMaUMoHIfx CIfCTeMa If IfH<p0pMaUMoHIfx TeXHOJIOmja sa Pa3BOj
nporpaxrcxor naxera, xao If na HayqHIfM OCTBapeIhIfMa y 06JIaCTM MOTOPHIfX B03IfJIa (nocefino y
06JIaCTM npopa-ryna, ,n:MHaMMKe If KOHCTpYKUMje B03MJIa) M MOTopa ca ynyrpaunsaa
caropesarsesr sa "Pa3BOj KOpeJIaUMOHOr Mo,n:eJIa M3Me~y 6p3MHcKe KapaKTepMCTIfKe MOTopa If
canazrasaa,a ornopa xperaisy B03MJIa ca y6p3aIheM 6e3 KJIM3aIha"

3a ,n:06IfjaIhe pe3YJITaTa MCTpa)KMBaIha xopacrnhe ce peaJIHO B03IfJIO y qMjM he paynap sa
ynpaarsan.e pazrov xrcropa 6MTM YHeT nporpasr M3 nporpasrcxor Mo,n:eJIa. B03IfJIO ca ,n:aBaqIfMa
(ceH30pMMa) aa MepaIhe KJIM3aIha rrorOHCKIfX TOqKOBa paznr ycarnamasatsa-aarepaxuaje
KJIIf3aIha M 6p3MHcKe KapaKTepMCTMKe MOTopa. 3a MepeIhe ytipsaa,a, y npsoj <pa3My nafioparopa-
jCKIfM YCJIOBMMa,xopacrnhe ce KOqHM aarsrra, a y npyroj <pa3My peaJIHMM YCJIOBMMaaa nyry.

5. OqEKlIBAHlI HAyqHlI ,JJ;OnPlIHOC

ITOJIa3enM on UMJba ncrpaacasaa.a y npennoaceaoj ,n:OKTOPCKOjznrcepranaja oxexyje ce aay-nm
no rrp If HOCy 06JIaCTIf nosamea,a ByqHo-,n:IfHaMIfqKMX neprpopaanca B03MJIa, rrpe csera yfipsatsa
B03IfJIa. Hay-rim ztonpanoc npncrasrsahe KaKO reopnjcxa TaKO M npaxrn-ma IfCTpa)KMBaIha Kp03
paasoj, npojexroaatse M yrpaznsy "MHTeJIMreHTHor CMCTeMa" na 6a3M eJIeKTOpHMKe, cspexreaor
MH<popMaUMOHor CMTeMa (ca cO<pTBePCKIfMpeiuersesr) M IfH<popMaUMOHMX TeXHOJIOmj a, y UIfJbY
peanasanaje xperan,e B03MJIa y CBMM crenemora npenoca 6e3 KJIM3aIha. To 3HaqM zta he oaaj
CMCTeM oxroryharn "TpeHYTHY" ycarnaurenocrn M3Meljy 6p3MHcKe KapaKTepMCTMKe MOTopa M
rrorOHCKMX TOqKOBa xao 6M ce PaJIM30BaJIO xperarse 6e3 KJIM3aIha, rro MHMUMpaIhy ytipaarsa on
crpaea aosasa. Haysna ztorrpanoc ce orrrena If ca CTaHOBMllITa:
- noaehan.e 6e36e,n:HocTM xperan.a B03MJIaTOKOMytipsatsa,
- o6e36e~eIhe ycarnamenocrn npn KpTaIhY B03MJIa 6e3 KJIM3aIha M3Meljy crrorsne 6p3MHcKe

KapJbaKTeMCTMKeMOTpa M MOMHTa na rrorOHCKMM TOqKOBa,
- HOBor Mo,n:eJIa ynpaarsarsa y6p3aIheM B03MJIa noxrohy "MHeJIIfreHTHor CMCTeMa" y CBMM

crerrenaera rrpenoca,
- yuanpeherse y 06JIaCTM paasoja "MHeJIMreHTHMX cacrexa" B03MJIa y cofiphajy aa nyry,

noaesyjyha B03MJIOM MOTOP aa KBaJIIfTeTHO HOBMHaqYMH.

6. nJlAH lICTP A)KlIBAlhA

6.1 TEXHOJIOrl1JA PA):(A HA ):(I1CEPTAIJ,I1JI1

I1cTpa)KMBaIha y OKBMPY OBe ,n:McepTaUMje 3aXTeBaJY noaesasaa,e reopnje M npaxce. OBO je
npezmaheao nocraarsaiseu nporpaxra pazra.
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6.2 PE,UOCJ1E,U l1CTPA)Kl1BAIbA

ITpBO ce ncrpaacyje )J,lIHaMliKa xperarsa B03JIa ca CTaHOBHIIITayfipsaa,a H nocrnsas.a ytipsaa.a
ca CTaHOBHIIITa6p3lIHCKe xapaxrepncraxe MOTopa H npnjarsarsa TOLJKaH TJIa. 3aTliM ce pasaaja
TeOpliCKH MO)J,eJI,a rrOTOMrrposepaaa y JIa60paTOplIjHcKoM YCJIOBHMa.Ha OCHOBYpe3YJITaTa lI3
natioparopaje npncryrra ce lICTpmKHBaaHMa y peaJIHHM YCJIOBliMxperarsa B03lIJIa na nyry ca
ytipsatsev.

6.3. CTPYKTYPA ITPE,UBl11)EHl1X <DA3A 11 AKTl1BHOCTl1

Ha OCHOBY rrpeTXO)J,HHX pasnarpaa,a cpopMHpa ce nnan acrpaxasan,a ca cpa3aMa
nporpasmparsa, xrepea,a II oopazic MepHHx nozraraxa, xao H pe)J,oCJIe)J,oM nojezmaax
aKTHBHOCTHBe3aHHX sa HaBe)J,eHO. Ona eJIeMeHTH cy caztpxcana y rrpenasonrapaon rrJIaHY
ncrpaxotsaa,a.

6.4. CTPYKTYPA ITP,UJ10)KEHE ,Ul1CEPTAQl1JE 11 ITPEfJ1E,U ITOfJ1ABJ1A

"Pa3Boj KOpeJIaQIfOHOr MO)J,eJIa1f3Mel)y 6p3lfHCKe xaparerepncrmce MOTopa, yfipsaa,a If

cannanaaan,a ornopa xperan.y B03lfJIa 6e3 KJIlf3alha"

CTpYKTypa LJ:OKTOpCKenncep'rauaje je cneneha:

1. YBO)J,
2. ITp06JIeM HCTpmKHBaaa
3. Ilpernezt craa.a y CBeTY H KO)J,Hac y 06JIaCTli peanasannje yfipsarsa B03lIJIa 6e3

KJIlI3aaa
4. QlIJb II nporpaxr ncrpaxorsan,a
5. Concrsena acrpaaorsarsa

5.1 Teopnjcxa ncrpaacasan,a
5.2 EKcrrepHMeHTaJIHa acrpaaoraan,a

6. AHaJIma pe3YJITaTa acrpaxomaa.a
7. 3aKJb YLJaK
8. ITpaBlJ,H)J,aJblIXacrpaacasan,a
9. Jlnreparypa

ITplIKa3aHa crpyxrypa zmcepranaje sajezmo ca canpacajen rrpezmaheaax HCTpa)I(HBaaa II
lI3JIo)KeHOMxrarepajon y Be3lI ca npenjrerosr H lJ,lIJbeM ncrpaxornan,a, lIrrOTe3aMa, MeTO)J,aMaII
OLJeKlIBaHHMHaYLJHlIMH CTPYLJHHM)J,orrpHHOCOMyxasyje na aKTyeJIHOCT rene rrpeztrrozcene
)J,OKTopcKe zmcepranaje, a raxohe H na MorynHocT ocrsapea.a rr060JbIIIaaa y 06JIaCTH
MOTOPHHXB03lIJIa.

7. 3AKJbYQAK II TIPE,ll)IOr

Ha OCHOBYH3HeTor, LJJIaHOBHKOMHClije cy 3aKJbYLJlIJIli rra KaH)J,H)J,aTMp l1BaH 'uYHljepcKH
ncnyrsasa CBe YCJIOBe H3 3aKOHCliX rtponnca II onroaapajyhax 3aXTeBa H3 OrrIIITliX axara
MaIIIlIHCKOr cpaKYJITeTa y Eeorpazty sa nspazty )J,OKTopcKe zmcepranaje, xao H zta je
npenrroscena reva a)J,eKBaTHa sa nspazty )J,OKTopcKe nacepranaje. Crora LJJIaHOBHKOMlICHje
npeztnancy HaYLJHO-HaCTaBHoMsehy MaIIIHHcKor cpaKYJITeTaYHlIBep3lITeTa)J,a KaH)J,H)J,aTY
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Mp I1BaHY .n:YHl}epcKoM, )],HnJIOMHpaHOM MaUmHCKOM HH)Kelbepy

O)]'06PH nspany )],OKTOpCKe nnceprauaje non pa)],HHM HaCJIOBOM

"Pa3Boj KOpeJIalJ,HOHOr MO.ll.eJIa H3Mel)y 6p3HHCKe KapaKTepHCTHKe MOTopa H

caananaaaa.a ornopa xperarsy B03HJIa ca yfipaan.a 6e3 KJIH3alha"

3a MeHTopa sa pan na rrpenjrernoj )]'OKTOPCKOj )]'HcepTaUHjH npcnnazce ce nporp. )]'P Tpaznoaap
I1BaHoBHll.

Hay-ma 06JIacT: MaumHCTBO.

Eeorpan 13.01.2010. rO)],HHe.

QJIAHOBI1 KOMI1CI1JE:

ITpOQ.>.)]'P fpa)],HMHp I1BaHoBHn, MeHTOp
MaIIl~ Q.>aKYJITeTY Eeorpany

c>7fy~
ITpOQ.>.)]'P )l(HBaH Apcenah
MaIIlHHcKH Q.>aKYJITeTy Eeorpany

-~~?,~

.n:OU. )]'P ,n:pararf rrexcenztpah
MaIIllfHCKH Q.>aKYJITeTY Beorpazty

~A ""7
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