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OaKynrem 3a MauaHcreo l rpaleennapcrao y Kpirueoy
Hay.rHa o6nasr: CrcreMr a)"roMarcKor ynpaBla+ba ,r OryrlHe yrpaBn a,rKe KoMnoHeHre
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2. Ap BojxcnaB Ol,nunoBrrh, BaHpeAHn npooecop
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HayqHa o6racr: A)"roMmcko ynpaBEabe, OnyuaHa rexHr{xa r{ MepeBa

3a nucaBe l{3Beuj'mja o cTlrlar6y HayeHor 3BaI6a HayqHx capaaHuK KaHAuaaTa ap
BnaAUMnpa CTojaEoBrrha, II,IIIJI. r,lH)K, Maln. CxoAHo 3a(oHy o HayqHohcrpd(rBagKoj
AenaTHocTrt, IlpaBr.InHltKy o noc'ayflKy u Har{rHy BpeAHoBarla fi (BaHTuTaTraHoM
ucKa3[sar6y HayqHorrcTpax BaqKrx pe3ynTaTa fcTpaxlBaqa ,l cTaTyTa oaKynTeTa 3a
MaurHcrBo r,l fpabeBfiHapcTBo y Kpar6eBy, a Ha ocrroBy yBliaa y nploroxe{y aoKyMeHrarl[jy
r JI qHof Ilo3HaBar6a I(aHAliAma, KoMlcltja noAnoclr HacraBno - HayqHoM Behy clleAeful:
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1. EuorparDcxa uoAar{r

Braft. rap Crojaaoeuh je pobeH 5. jyua 1983. roAlrne y Kpar6eBy, rge je :arplrr'ro
ocHoBHy ru(oJry r,1 npupoAHo MareMarrrrtKu cM€p fxMHa3rje. MarDllHcK OaKynrer y
Kpa,EeBy yH[Bep3rrera y KparyjeBUy je ynucao 2Q02. ronrHe. Kao cry.qeHr reHepau je,
A[nnoMlrpao je 12. Oe6pyapa 2007. roAuHe Ha fpynl{ 3a ayroMarcKo ynpaBrLarLe u iFnynAHy
TexH[Ky ca rlpoceqdoM orIeHoM 9.57 (AeBer lr 571100). ArnroMc(l-r paA ll3 npenMer,L
I4HAycrprjcKx po6oru, rIoA Ha3uBoM "AFa,r]l3a paAa cr{creMa ayroMarcKor ynpaB!'bar}a
MaHrilyllaropa IflT" oa6paHrro je ca oqenou 10. MeHTop oBor .4rnrroMcKor pana 6uo je
,qp floBaK HeAth, pea. npoQ. fberoB ycnex roKotlr cry,qxpaba noraplyjy ivrnoro6pojne
craneunuje ,l Harpale (oje je npnlrao. HeKe oA |bllx cy: cTuneH.quja oA MxHucrapcrBa



npocBeTg PerryoJrr(e Cp6uje, yHuBep3r.iTeTcKa cofreHAt{ja, oTr{neHAlja oA rpaAa KpaJbeBa,
crlrneHArda r,r: Soltla Blaae 3a Mnaae rMeHTe (ao t Harpaaa oA PertoHarue npr.rBpeaHe
KoMope Kpa-rbeBo,

HaKoH 3aBp[elor ibaKyrrera ynacao je [orropcKe araleMc(e cry4rje Ha MaulrHcKoM
Qanynrery y Kpa,'resy u 3aBpurr,ro ux ca [poceqHoM orIeHoM 9.88 (aeaer u 88/i00). B o je
hcrpaxrBarr-cltneHAr.rcra MruucrapcrBa 3a HayKy n rexHoJrorum pa3Boj Peny6nlr(e
Cp6fij9, a paAu y&,byquBalba y p€anx3aul.rjy HayqHoucrpxr.rBaqKr,rx npojeKara Kojfl ce
ouHaHcrrpajy u3 byuera Peny6:ruxe Cp6uje. ,4oKTopcKy nucepraqujy IIoA Ha3rrBoM
"IlnaHllparbe eKclepuMeETa 3a po6ycHy uAen.rltoltKaurljy AuHalruvnnx ctcreua", xoja
npunaga yacoj Ha)"iEoj o6nacrn po6yore ugeura{rxaunje nrnalsrvrrx cacreMa n
aAanrr.rBHor ynpaa,'barba! oAHocHo y ttrrpeM cMrcny o6racrr, ayroMarcKor ynpaBjhal6a,
oA6paHuo je 27.11.2013. ron. Meurop oBe lomopcKe nrcepraqnje 6rzo je gp Bojlcaaa
OrlnnnoBfih, BaH. npo(b. (DaKynrera 3a MauhHcrBo u rpabgBrr]apcrBo y KpaJBeBy.

OA 01,01.2011, roA, 3anocJreH je Kao r4crporesag nprrnpaBHnK Ha Ma[uHcKoM
$aKynrery KparreBo rne u caAa paAu Kao crpDK Barl capaAHUK Ha peanri3aq _jH npoje(Ta
MrHllcrapcrBa npocBere, HayKe { TexuolottKor pa3Boja Pen6nnKe Cp6lje. !o cana je
y(yflHo y]ecrBoBao y peaJrrsaq]rjr rrerrfpr.{ Ha),4rHo crpa)Kyealxa npojerara 13 o6JracTl
rexHonou(or pa3Boja (ojlr cy o,lHal{cttpaHu oA cTpaHe Mra rcTapcTBa npocBere, Hayxe u
rgxHojrou(or pa3Boja Pe[6n Ke Cp6rije.

2 IIper.reg aay.ruoltcrpaxllBaqKrix pe3yrrara

2.1 Paaoeu y ucrannyrnM Mel)yHapoAHuM rraconucuMa l\D2

2.1.1 N. Nedic, D. Prsic, Lj. Dubonjic, V. Stojanovic, V. Djordjevic (2014): Optimal
cascade hydnulic control for a parallel robot platfom by PSO. The lnternational
Joumal of Advanced Manufacturing Technology,
DOI: 10.1007/s00170-014-s735-5. (ISSN: 0268-3768), ( lF:1.205)

2.2 PaAoBu y MetyHapoAHtrM .raconucuMa M23

2.2.1 V. Filipovic, N. Nedic, V. Stojanovic (201 1): "Robust identification of pneumatic
servo aotuators in the real situations", Forschung im Ingenieunaesen - Engineering
Research, Vol.75(4), pp. 183-1 96. (ISSN: 0015-7899)

2.2.2 V. Stojanovic, V. Filipovic (2014): Adaptive Input Design for Identification of
Output Error Model with Constrained Output. Circuits, Systems, and Signal
Processing, Vol.33(1), pp. 97-l 13. (ISSN:0278-081X), ( lF:0.982)

2.3 CaonnrerBa ca ch:Jr'noBa MeDyHapoaHor 3Haqaja urraMnaHa y qeJ.rrlHu M33

2.3.1 V. Stojanovic, R. Karamarkovic, M. Marasevic (2008): Exergy efficiency ofa
radiator heating system, Hea\A Machinery 2008 Vl lntemational Triennial
Conferenca, pp. D.51-D.56, Kraljevo, June 24Ih 29ih
(ISBN: 978-86-8263l-45-3)

2.3.2 N. Nedic, D. Prsic, V. Stojanovic (2010)i A cascade load force control ofa
hydraulically driven 6-DOF pamllel robot manipujator basod on input-outpul
lineadzation, X Triennial lnternational SAUM Conference on Systcllls,
Automatic Control and Measurements, pp.89-92, Nis, Serbi4 November 10th-
12ft, (tsBN: 978-86-6125-020-0)



2.3.3 V. Filipovic, V. Stojanovic (2010)t "Robust Kalman filter as parameter estimator
for Output Eror models, X Triennial International SAUM Conference on
Systems, Auiomatic Control and Measurements, pp. 359-362, Nis, Serbia,
November 10rr, 12$, (SBN: 978-86-6125-020-0)

2.3.4 V. Filipovic, V, Stojanovic (2010): Robust ldentification of Time-Varying
Stoohastio systems, X Triennial Intgmational SAUM Conferenog on Systems,
Automatic Control and Measurements, pp. 363-366, Nis, Serbia, November loth-
i2th, (ISBN: 978-86-6125-020-0)

2.3.5 V. Filipovic, V, Stojanovic (2011)r Switching Pfedictice Control: Controller
Design and Simulations, VII Intemational Triennial Conference - Heavy
Machinery 2011, Volume 7, No 3, Session C, pp. 7-12, Vrnjacka Banja, June 29s
- July 2"d, (ISBN: 978-86-8263 I -5 8-3)

2.3.6 V. Stojanovic, V. Filipovic, N. Nedic (201 1): Stochastic Model of a Pneumatic
Actuator, Vll lnternational Triennial Conference - Heavy Machinery 201 1,
Volume 7, No 3, Session C, pp. 47-52, Vrnjacka Banja, June 29th - July 2tu,
(ISBN: 978-86-82631-58-3)

2.3.7 V. Filipovic, V. Stojanoyic! N. Nedic, D. Prsic (2012): TARX model of
Pneumatic cyiinder and Identification, XI Intemational SAUM Conference on
Systems, Automatic Control and Measurements, pp. 260-263, Nis, Serbia,
November l4rh-16rh, (SBN: 978-86-6125-072-9)

2.3.8 V. Stojanovic, V. Filipovic, (2012): Adaptive input design for identification of
Output Error model with constrained output, Xl International SAUM Conference
on Systems, Automatic Control and Measuremgnts, pp. 156-159, Nis, Serbia,
November l4u-16'n, (ISBN: 978-86-6125-072-9)

2.3.9 N. Nedic, D. Prsic, Lj. Dubonjic, V. Stojanovic, V. Djordjevic (2013): Optimal
Tuning of PID Controllers for a Hydraulicaily Driven Parallel Robot Plattorm
Based on Firefly Algorithm. Intemational Conference ol Automatics and
lnfbrmatics 2013, John Atanasoff Siciety of Automatics & Inl'ormatics, pp. 277-
280, 3-7 October 2013, Sofia, Bulgaria (ISSN: l3 l3- 1 850)

2.4 Caonurrena ca cnynoBa saulonarrxor 3uaqaja ruraMnana y qglrauu M63

2.4.1 V. Stojanovic (2008): Savremeni sistemi automatizacije na bazi primene
mikroelektronike, radunara i programabilnih logidkih upravljanja za
automatizovane fabdke bududnosti, HIPNEF 2008, str. 429-434, Vmjadka Banja,
15. 17. Oktobar, (ISBN: 978-86-80587-87-5)

2.4,2 V. Stojanovic, N. Nedic, V. Filipovic (2009): cenerisanje ulaznih signala za
identifikaciju dinamiakih sistema zasnovanu na gresci izlaza, HIPNEF 2009, str.
337-342, Vmjadka Banj4 14. -16. Oktobar, (ISBN:978-86-81505-48-9)

2,5 OA6parLeHa AoKr'opcKa Aucepraqnja M71

2.5.1 ts. CrojarroBnh, llranupa!6e e(cnepuMeHra 3a po6ycHy uAeuTuQuKauxjy
auHaMrqKr4x cl.rcreM4 AoKropcKa llrcepTaurja, aDa(yrTeT 3a MauuHcTBo
rpabeBuHapcrBo y KpaBeBy, 27.11.2013. 6p. crpaHa 111, K,ByqHe pequ:



po6ycHa nAeHTlorKaquja, reHeplcaBe yna3Hux ctrrHan4 MoAenu ca rpertKoM
r3ra3a, cToxacanqK4 npouecr, MeHTop: flpoo. Ip BojtrcnaB olrrrnoBrah.

2.6 yeeUlhe J Ha) ,t  Horc rpaxnBaq KIM npojeKtl lMa

r l4cary)axlrBaBe, pa3Boj u npuMeHa MeroAa Il nocrynaKa KonrpoJll{oar6a ,t
ceprxoxKautrje caHxrapFe apMaType u ypebaja y cKlaAy ca 3axreBrMa
MebyHapoAHrx craHAapAa rr nponrca, eB. 6p. TA-70198, 2007-2008. |lpojel(ar
MfiHucrapcrBa 3a Hayxy u rexHonorrrK[ pa3Boj pe[y6nuKe Cp6nje.
PyKoBolu,laq rlpojema npoo. !p HoBa( HeAuh

. 3aMeHa BeHTlrrctot )dpaBj6aHrix cncreMa cucreMuMa ca (bpeKBeHTI.ItM pefylaropoMJ
eB. 6p. 14071, 2008-201 1. npojeKar Mr,rHrcrapcrBa 3a nayr<y u rexxorourxa paseoi
Peny6nuKe Cp6Lrje.
PyKoBolrna! [pojeKra npoo. ap HoBaK HeAuh

. I loBeharbe eHeptetcKe eo[FacHocIl1 noctpojeBa ]a nportBo.n16) ronnotHe eHeprrrje
noMohy ayroMarcKor ynpaBJbaBa: er. 6p. Tp-33026, 20ll-2014. npojeKar
MriHl{crapcrBa 3a {ayKy u rexHoJtouKn p,BBoj peny6nrrKe Cp6uje.
PyKoBoArraq npojerca npo$. 4p Hoaax Heguh

. Pa3Boj eHeprcrckn e4)nKacHor [ocrpojeBa 3a rac[4)rKaqljy x KoreHepauxj] qBpcre
6uoMaoe, eB. 6p. TP-33027, 20ll-2014. Ilpojercar MuHrcrapcrBa 3a HayKy u
rexHonolxl(lj pa3Boj PeaybnllKe cp5de.
Pyroeogulaq npojerra npoQ. np Bnanaa KapaMaproorh

3, AHarltsa o6jaB,'beHrrx paAoBa

O6racrr r-rcrpaNuaauror paAa KaHAaaara cy: po6ycHa u4exruifuraqaja AurraMrqKlx
clrcTeM4 aaanTrBHo ynpaBjBarbe rr onTr,rMaJrHo ynpaBrBarbe) oaHocHo y utr,IpeM cMxcry
o6nacr ayroMarcKor ynpaBJttalga. y HacraB(y je nar nera,+ou nprna: ny6n"no"anrr,
pe3ynrara (aHAxaara y npoTe(noM neptoay.

V paloetua 2.1.1, 2.3.2 u 2.3.9 pa3BujeHe cy crparernje ynpaBDaBa napanenHe
po6orc(e nnaribopMe ca 6 crenerill cno6o!e. 3a peana:aqujy tpareher ynpaBJbaba
napa,reaue po6orcxe njraToopMe KopncTu ce KacKaAHx arrropuTaM roju je :acnosan ua
yna3Ho r3na3HoJ ,uHeap|13arlrljl{. y oBrj^l pa4oBu la je pa3BujeHa jeAHocmBHa u paqyHoKx
IlpulaloajBliBa cTpaTerrrJa rroaeixaBarra napaMeTapa KacKaAH!{x perynaTopa naparerHe
po6orcKe nrar(bopMe ca 6 creneHlt cJIo6oAe. flapa,re:[ra po6orcxa mar{opr,ra npencrae,ta
excTpeMHo TexaK npobneM 3a ynpaB,'6arr,e. Brco(a HeJluHeapHocT, BpeMeHcKa npoMerllBocT
napaMerepa u KyrlroBaBe, IoBoAr Io Ben{Itllx noreuKoha y ynpaBJbaBy. lIITaBuue, Ia 6x
ce o6e36ellljlo orrrrManHo ynpaB$allte! norpe6ao je ucroBpeMeHo [oAeEaBarr4 24
napaMerapa (no 4 fiapaMerapa 3a cBaKr. oA 6 \uruq4apa). 3Ha,]u [orpe6Ho je peururra
OItTxMu3arIItOHIl [po6r1eM y 24-Al4treusaouannolr npocropy. Ilpoua,,iaxerbe TaKB'X
napaMeTapa pefyJlaTopa Je paqyHctc, HepeuuBo npuMeHoM KoHBeHrlt{oHaJlHtlx MeToaa.
CTora je BeoMa Bturrno pa3Brirn je.unocraury srparern1y noAe[aBaua napaMerapa
KacKaABtx perynaropa, y oBlrM paaoBtjMa jc cKyn oorHMaJTHl{\ flap;rMerapa KacKaAHxx
pelyJlaTopa a[peKTHo ao6[jeH peuaBal6eM HeKOHBe(HOI OmllrU3aUtOnor npo6:reva
npuMeHoM MeraxeypucrnKrix MropriraMa (padicle Swam Optimization B Firefly
Algorithm). Pe3yrrarrJ crrMyrauftja noKa3aru cy npeAuocrlr npeA.lor(euux crparerrja
onTr,rMafl Hor noaetraBalta napaMeTapa KacKaaHux perynaTopa.



.^ - 
y paAy 2-3.I je nocMarpaHa e(ceprxjc(a e${Kacrocr parujaropcKor crcreMa rpejarba.Ja oBy cBpxy je pa3B[ieH MareMarru(u volel y Mar:ra6y, , 

"""y*ur.j" "y 
,."pr""" yCnnyaunxy.

y pa{y 
-2.3.5-je pa3Marpan npo6neM npojerrooana nperuraqKrix npearKrllBHrrxperynaropa (Modet predictive control _ wc; . inaou, 

"orr";u;;;; ;;;;";i'p",yr"rop"
Je fioBeharle nepQopMaHctt ctrcreMa !u*u""",qa j" ru'y npun; ffil;"1#":frTJf Xl"#$.|;fi:"T* :nlh?JJ;
Il:cl,t 

IIrx crparefr4Ja ynpaBrba}Ba. y pany je no(a3aHo 1a je troprruhener,a nugercanepoopMaHcr, Koj[ je yHroopMHo orpa'^reH, voryhe npojer<iooara Mpc rrpcr<a,qarxr.rpery,rarop rojr.r o6*6e!yje cm6r,,rHocT suoreMa ca noBpaTHoM cnpercM.

, 
CrHTesa 

_onrlMaJrHor ylra3Hor 
^crrxaJra 

je nolpy,rje rrgTe!3uBr{or saBpeMeHorncrpaxuBarca. y panoBuMa 2.2.2 u 2.r.8 je parrarpara o'm;"a,"ru ;;;;;;;;*;,,"p"r"rru
:,1_T-"r:1" "" 

rperxioM l,3ril3a (output eror - Onl r<aaa no"ro.j, o.pu*""*. nu 
"nu.yu3Jra3Hor curfiajra. flol{a3aHo je Aa ce c

Il:iTy"" "upn;un"",,,;u ;'"' fr 6;;##tffi ?iff # ;:::il#:?,;"ij,i:.":?1H.::
::::Li'1y l:ii: 

pearx3oBarr rprMel.e' je aranrr.rBH! rprcryr. A,,ioprru, ,"u 1"u
::fY:.i,lry:t 

KopaKy ce orrerbyjy napaMerp, npoqeca. ir apy.o" *opuny, no o"no"yTa'.o,nooxjerrax napar{erap4 $opurpa ce peaynurop ,"r"r_"e uupnju,r"" *o1, ,"r"p"u,"
1111:,1".1T- 

npoqeca Ha ocroey r<ojer ce nprurl unenrusrr<aqrlui :oo, 1i",p"p""q" y
:^:ly'-o:i"' 

tulMa npoueHa napaMerapaje KoffircreHrHa (ca eepoaarrohov i ,qoorjajy ceTaqHe BpelHoc,n{ napaMeTapa).

OnpaBAaHocr pa3MarpaH,a aleuru<flraquje cucrcMa y npucycrBy Heraycc,Bor lfyMavepeoa rornplera je y npakcrc. HarMe, y Meper6uMa no"rlj" p"r*", on""puiuul. no3" 
"y:.::::1"t1r*" 

ca BehuHoM_norynauuje orcepBauuja (aylrajipl) 
"";" 

nprll",,o 
"o*"3HaLIaJHo rerparxpa.ru nepQopMaHce nrueapnrzx pexyp3rrBr^ aiIiop"ru"u no.ln 

"y3acHoBaHr Ha npernocraBUu Aa ie uvu uepeoa ulri,faycooy pu"nor"ny. 36u. .oraje
::::::: T:y.:Ii]: i-p,tu*u o4np"*up"o. suavaja. Cullreale-:a",ouu,iu 

"u 
Xy6"pouo.;Teopajll pooycHtrx crarrzcru(a. po6ycroc-r,a,1roptraMa ce noclruxe yBobe6eM rcr{HeaprerpaHcQopMallrje rpeul(e flpetxKurrie {Xy6epoBa OyHrurrja). :u' ,ui"a"ny'- 
"rryu,]rjyMacpe,'68 (Masreliez) ll MapruH (M;in) cy npeanox]rn, po6ycr, KanMaHoB Oxrrap. OBajQrnTap l{Ma ]\4any oceTr,BaBocT Ha nD

Kun"u'o"," O,'d;, ;;;;;;;#;ii:1"i": lll'E:p" v nopeleov ca cra'rapr'xM

-*l: y.:f T-":*i-u, ou"noo"r 6o;Jffji1 "-J##ffi "rffi"*'iHlffi iffit;yK6yqyJe ABe serriqfiHe (oie Hr.rie ra!

:*i:*: y:{r:;lt;. )l 1r!:di:L:i:"ffiiJ"""ffiffi ;::"*tiJti#3; 6i.?i""i
:::1f1," 

.j. | ,..r.+ cy |3aprireHe xeypr{crrqKe MorrorjKa{rje. Oee xeypucru.rrevoqvq rnhauhJe  c1  no rop leue  rH lc t t3 {ahxM cuM\n ,L i ^Me  n^ ._ - " " " - , , - i , , , , , . , 1np€lno,KeH{x jlHrepBe'quja ;" nou"n# [lli#Tji:l;#fr1]:""i"ffj#Hr1"#:r"j
ravor Jc noBehaH,e nojaqa$a po6)cHor KanNraHoBor Qa,rrpa. f l ipr[opuiuce npe4noxeHepo0)cHe npoqellpe cy npoKa3aHe Ha nD.paav-:-:4 e4frJ.,,ol';r-";;#;l#r"j,1"i'?iiii,l#i'^j,"i,tilT,ftii:ffi-'J;J
Ha npfMepy BpeMeHcKr rrpoMeHr*rBrx *icreMa. Kao no6yrH,1 

"rr,iu, 
ja- ia,i"pn"un *y"onpauuvenor oncera ,,1/f' Koptcrefur uge.Jc lr: npeArKTltBnor yflpaBJaa]$a.

^ ^ - Iera,'EHr-rja aHa,rth3a Molena nHey\4arc(oa urnrJHApa! onucaHor y paroBLlMa 2.2.123.6 v 2.3.'t,.no^a3yje aa rocrojz 1"ru4aj ^""ariluirl" 
- 
,"rr"rJoi'iJiilru"lo*,H€no3Haror roelbzqu_jeHTa npar(rlesa q npoMene reMneparype Ha Moae, r{unrHApa, .l.u

l:..t111,1,.c).:nyr.ajHr a saro je nperflocraB,,r,ero ga cy napa"erp, nueyMarc(or q]lJr.ruApacnyqcJHr.a. HoB ja ,lcrpaA|tsarst noKalMa cy Ia ce Her,rrHeapHrj MoAer clrcreMa MoxeKOpeKTHO anpoKcliMxpaTu cucTeMoM Ce

::::j::l p*"-" n!",,no".uuo"no 3" ]uitjT,"";"#"ffiff#::H,lXt#"3:ffi ,;f,:;nLIHeapH! i\roAen ca BpeMeHc([ npoMeHJ,brBr,rM napaMerpuMa. llpar<m.rua u reopuicxa



ucrparcBarsa cy nol{a3ajla,4a cToxacTltqKoM Molery cllcreMa nocToje oncepBauqe
He(oH3ricTeHTHe ca BehuHoM nonyrauuje oncepBauaja (ayTnajepu) na je 360r rora y
pa1oB|.Ma2.2.\u 2.3.6 nopeMehaj y MoAeny (IxyM Mepelr'a) HeraycoB. 3a uAeHTLIiDuKaIIujy
napaMgTapa cqcreMa [peAnoxeH je po6yculr arroplraM Kojlr Je 3acHoBaH Ha
MoaribrKoBaHoM Macpe,.!e3-MaprlrHoBoM !bunrpy.

y paay 2.3.7 ynorpe6.ten je peKyp3riBHu a,rfopmaM uaeHTrjibtruquje ca $arroporr
3a6opaB,r6ar6a :a ecrrzuaqr{y [apaMerapa HenrrreapHxx Moaena, HenlrHeapxu Moqe, je
anpo(cuMrpaH ca BpeMeHcKr,r npoMeBJ'r,r,rBuM ARX MoAenoM (TARX). |lpamu'rHl acneKT
no6r.rjeuux pe:yarara noreplen je lgo3 eKcnep{MeHT Ha nHeyMarcKoM ufirlrH,qpy Kojtt ce
Harla y na6oparopldrr llerrpa 3a ayroMarcKo ynpaB"Balse u Ony[.uHy rexHI-I(y, (DaKyJnera

3a MauruHcrBo u fpabeBuHapcrBo y KpajbeBy.

flpo6neM rpaflcnopra o6jeKam je jeAaH oA Hajqelljhux cnyqajeBa a)"ToMarlt3auLje )
!1unycrpr-rja. Kopruherbe nporpaMa6xnHux rorrrll{rax KoHTporepa (Progra.mable Logic
Controller - PLC), [pe,4cra3,6a j eAHocraBso u e(orroMuqHo peueE'e. Paa 2.4.1 IrMa 3a lrlrrb
ayroMara3aunjy KoHKperHor MaHlJlJraropa (opxcrehra PLC ronrpolep CPM2. flopel Tora,
pa3MaTpaHr cy EarrnHfi cMarSelEa lpaJarba pa,qHor qr.rKnyoa.

3a fgHepfica|be yJla3Hrx crrHara y paay 2.4.2 ce l(opucrtt Meroa neHepxca]sa
roeapnjaquore $ynxqnje y:ra:a. .{o6uja*e ore OyHruuje je peand3oBaao nptMeHoM
reopuje xn6pfi.{rMx crcreMa ynpaB,6arba. Vna3H! cr{fHarl ce reHepfiue (opncrehu ]ueje r'l
npe,quKTuBHor ynpaBr'barba 3acroBaHof Ha r(oHaqHoM yna3HoM aioa6ery, feFep{uy ce
6ruapxu curnalu roju uuajy oco6riny 4a 4ajy rtraxcuuanxy ereprlrjy :a nary arunnrrygy. Y
oBoM paay je agseneH onurn cry,{aj peKyp3rBHor ajlfoptrMa 3a reHeplcar6e yta3Hlrx
cxfHa,la (oplfcrehq HaBeaeHe rneje. HauMe, (bopMynucas je anfoplrraM 3a reHepucal6e
6[Hapilux cttrHara ca xe,'6eHoM ayror(oBap[jaHcoM (ojd reHep uie cL]rH,uIe Ha
npou3BojLHoM UHT€pBarly.

y paay 2.5.1 ce npuMeuoM nprJHuuna qpHe ryruje u reoptja BepoBaruohe,
cToxacTl,tqKltx npoqeca ti MaTeMaTItgxe craTncTHKe a yl Kopl.lLxRelge yna3Ho/I4na3Hlrx
MepeBa pa3Marpa MoryhHocr Ao6rrjal6a MareMar[qKux MoAena, OKBupLi 3a ao6njaBe
MoaeJla cy onuru jep ce npernocraBJBa aa cy croxacruqKr nopeMehajn HeraycoBlr,
flpanrJ\Ha ficrpaxriBa6a noKa3yjy aa flopeMehaj, y onrrreM cJyiajy, IrMa HerayooBy
pacnoAeJry. IIoce6Hoje eaxan c,ry.raj xa4a ce nojaBe oncepBau je Koje cy HeKoH3xcreHTHe y
o.qHocy Ha rJraBHrHy nonynauuje, (al.Drajepr). Pacnoaene BepoBaTHohe 3a Taj cny.raj c)
npu6rnxHo HopMarHe (d- nonrauunupaue) u npelMer cy HHTeH3rBHor npoyllaBarba y
MareMarrq(oj crarucrrrrlr. 3a raxar o:ryvaj ce npeanD(y po6ycHx anroplrTMlr
ulenruSrraqzje, npu 'reMy po6ycuocr nMa crmrcrrfi(I, (apamep. Ta(obe je pa3Marpa[a
npuMeHa po6ycHor KanMaHoBor ibunrpa y uAeHTllibxKautj]l Mo,qena 3acHoBaHux sa rpelxqll
u3na3a, Pa3Bl.rjeH je po6ycHn aJIropMTaM 3a ecrxM3urjy napaMerapa nuHeapHux
croxacr}{qK]rx cucreMa l(oj je ::acnoaan Ha MoAu(b[KoBaHoM MacperLe-MaprtHoBoM
ifu:npy- Ilpenroxena je po6ycHa npoueAypa 3a ecruMauuj) cra$a He,'r HeapHtrx
cToxacTlrrrKrx c cTeMa (oja ce 3acrlBa tla Monr(hxKoBaroM npou[peHoM Macpe,'r'e3-
MaprunoBoM rlaarpy. @opuyrucan je po6yoria arropmalr :a rgenrrtprr<aqtjy opeueuorn
IIpOMeHJ'b[BttX CuCTeMa, 3aCHOBaEOt Ha MOIeTUMa Ca rpelllKoM lBJIa3a, PO6yCIII] npoutpeHt

KanMaHoB OllJrrap ce Koprrcru:a unenrnorxaqujy onrure ipopMe nuHeapHor Moaena y
npocropy craba. TaKobe je pa3BujeHa po6ycHa npoqeaypa 3a ynopeAHy ecrxMaqHjy
napaMeTapa r cTaBa HeJluHeapHrx ctoxccTr,irrKrr. cxcTeMa Koja ce 3acHIlBa Ha
MoArr(brr(oBaHoM npourpeHoM Macpe,rer-MaprrxoeoM ounrpy. Teoplja nnaHupar6a
eKcneprMeHra Ma Baxry ynory y noBeharhy 6prrae rcoroeprenunje peKyp3uBHrix
aJrroprrraMa Kao r y cxpah€l6y epeMena ugenrutlaxaqfije. flpe,ryroxeHa je ananruBHa
aBocTenela nporleaypa 3a rcHepuca}6e onT|MaJrHor yna3Hor ctlrHalla 3a Li,[eHTxtpd(ai.llly
I{OAena 3acHoBaH!-rx Ha rpeuuu iBna3a np!1 orpaH[qe|6y ri3na3a. yna]Hfi crIrHajrll 3a
nleHrxorl{aqrjy cy KperpaHu npe(o peKyplrBHe penauuje 3a a).roKoBapdaq[oEy



QyrxuuJy. Canre3a ayror(oBapujaurJoHe OyE(uxje 3acHoBaHa je Ha uAejaMa ,.l3npe,!tK rkBHOr ) npaBJralsa. npt tre^4) ynpaBr.LaqK'1 CIt Harrt xJlta KoHaqaH andaoeT
LBll^p^aAoBra riaH.ur.tAara,qp BranuMlea CrojaHoBkha u^rai) HajBx;e rpfi Koayropa,o.cuM_pa\a2.3,7 KoiLl uMa qerrp{ xoayropa t,l pa,qo;a 2.1.1 , Z.:.e noi, r,"ajy ie, nuuyropaL. oBI'I caapxe HyMepr:rq(e caMyraquje. AaK,le! cBr panoBh KaHlr.rnaTa aua;y nyay reNnuy.

4. Ksanmar[sHa orleHa HayqHor aonpr{Hoca

4.,1 noKaJa re"Bu y(nera y HaygHoM paaj:
rrlafpaAe r npr3Far6a 3a HalnrH paA qoae,.beFe oa c.paHe peneraHTHux HayqHrx uHs lryuuJa u,(pylrTaBa; yaoaua npeaaBal6a Ha HavqHrii

";;.""* y' ;;;;;;ffi il;,#,T"#._T,Tll"?1ffi ,,#*J"fl?frx#,u."l,",i;
y ypebuBaqxxM o!6opuMa qaconuca ypeSUear* rvonorpa{'uju, p"u.n=4"HayqHrix paAoBa }1 npoierGra)

51"To- oo B,laauMrdp CrojaHouuh, Arnr. xfl)rc Manl. je peqeH3[pao paAoBe 3a cneaeheHayqHe qacotl,rce:

. Circuils Syslemsand Signal proce\sing \42.}. rtSSN: 0278_081X) (lFr 0.982r. Joumal oftntelligent and Robotic Systlms ND:, UssN, os2 i_029'il t{,'i.iLrl

4.2 Asrar{osanocr y pa3Bojy yc,,roBa 3a HayqEu paA, o6pa3oBa6y n lDopMupar6yHayYqux l(aapoBa:

!,1"o:::HT.lT:jy 
Hayxe y seMrlr; Melrropc-rBo npu u?parlr Macrep, Maflrcrapcnrrx u aoKropcxrrxpaaoBa, pyKoBoleBe cneqxjanracrn,{Kr, {

opraultaquJa HanHrx c(ynoBa) 
paaoBI'IMa; Ileaaronx,4 paa; MetyHapoaHa capaalra;

KaHrraarje 6uo a,HraxoBal y [acraBHoM npouecy u3BoDeBa Bex6! Ha npeaMeruMa (oju ceuraoae y oxanpy I{areape 3a eHeprerxKy r a),"roMarcKo ynpaBrtan,e.

4.3 Opraf iHlauxja HayqHor paaa:
(PyfioBohe$e npojeKr Ma. nornpoienrur,ra I

:. J::lll*, npuMerseHr' y d;"", ;t_;"&TJil;,T,l,l#ffi;;ry;;ffi#;,,::""##:
aKTr,rBHocrr y KoMlac4iaMa u ren,jMa M,lH]4py.'x^,nar",apc'aaiu".",",,.","t.d;;T,l#,"0;i;:t:t"JJ;Xillf#"ti."ffi;*,'"
HeMa,

4,.4 (Ba".Il'rer fiay.lErrx peyrrara:
tvTlUajHocr; napaMeTp{ nBartrffera qaconuca u no3riTrBHa qxrnpaHocr xaHArrAaToBr,tx p4qosa;e,QekrrBHr, 6poj paAosa n 6poj paAo'a HopMr.rpaH Ha ocHoBy 6poja Koalropa; crene' cai,osrarHocr'u-fi'erreH ylerrrha y pean!3atqju paaoBa y HayqH"" u""rprri y ,:"rr"" 

" ""orapu"_uy;- uunpr"o"KaHrnAara pea"lr€aqrjn Koayropcxr{x paAoBa; 3Haqal pa,qoBa)

4.4.1 IlapaMerpu r(Ba.rurera qacons
paAoBa 

rca u rlo3llrtBHa r(InnpaHocT KaHAuAqToBtlx

y^flporersoM neploAy xau,qlrlarje o6jaBro 3 HayrHa paaa y qaconu auta ca CIfVI nrlcre, uTO:



JeAaH p_aA y qcraxHyrrrM MeltyIIapoAHoM qacon cy M22

_ . Joumal ofAdvanced Manulacturing Technology (lF:1.205)
lloto*ai uaconuca t,a nucmtt /prnauuJe, Automatrcn A Conrrot Sy,tcms t2. 5olItonaNo/ ea.onuco Ho tucnu /pvnouuje.. Fngineering. Vanulctcturingrl5 Jg.t

IBa paaa y MeDysapoaHnM qacollrlclrMa M2J

_ 
r lorschung im Ingenieurwesen - Engineering Research (lF:0.34g)

nonorraj 
.saconuca Ha tucmu zpyna4uje: ingin""ii"g, u""niri"ol 1l 0:5t I Zz)

tronor.al laconuca Ha nucmu zpyna4uje: Engineefing, Muttidisciptinary (7j/g|)

_ 
. Circuits, Systems, and Signal processing (lF:0.9g2)

tlotlo cal eaconuca a tucmu ?pyna4uje: Engineering, Electrical & Ekctronic (136/243)

KaEAnAarje y paAoBrrMa (ojr cy o6jaB*eH[ Melyrapogulru vacorurc LrMa20I4.ro IHe.

]l:):11 
O Prsic. Lj. Dubonjic. v, St'ojanovic, V. Djordjevic (2014): Oprimal cascadenyoraurc. conrroL tor a parallel robot platform by pSO. The Intemational Joumal ofAdvanced Manufacturins Technolol.v

DOI : r 0. t 007 s00 l r0-0 i+-Si rS-S. iisSN O:ot-J708 ). r l l_ : t.205 )

Yj.:j"r^1i::i" --I"F,Ipovic 12014): Adaprive Input Desisn for rdentification of Outpurrrror rvooet $trn ( onsnained OurDut. Circui(s. Sl.tems. and Signal processing.
Vo l . l 3 r  |  ) .  pp .  07 -  I  l J .  ( tSSN:  0278-081  X  r .  I  tF :0 .q82 ,

rl rfpao paa:

I^'*i-.lf:l:.,i 
Nedic- V..Srojanovic (201l): .,Robusr idenrification ofpneumatic servo

::t:1,91:.," the reat situarions.', Forschung irl1 Ingenieurwesen - Enginiering Research,Vol.75{4}. pp. I 83-1q6. TISSN: 00I5-7899j

,1.4 2 EoeKrnBHu 6poj paaoBa n 6poj paaoBa HopMuparr Ha ocnoey 6poja xoayr.opa

lT lT"""l^f:.ly.ll ap B,raslrvapa CrojaHoBrha nMajy HajBnue rpu r{oayrup4 ocxlrpnAa r r. / KoJrl tlMa qerrpll Koa)ropa x panoBa2.l.I u 2.3.9 KojLi LlL,ra;y ner xoil"ropa I cor.lcaApxe HyMepr4rrKe cuMylaq{e. ,{ar,re, cea pagorr rau4unara urrlajy nyny reNruy.

4.4.3 CreteH caMocraJrHocru u crenen yreruha y pea,rmaqflju paAoBa y HayqHnMrIeHTpuMa y SeMJr,u tI aHocTpaHcrBy

x"",:::-ty::"-l:1" 
paaoBr'IMa KaHrlanar.ie 6uo olroaoprr avrop (corespondins aurnor).LBIi paAoBlr cy ocrBapeHu y3 capaAr6y ca HaygHr,tquMa 'l lcrpaxuBauaua y eanoj sem.ru,

4.4.4 AotIpnHoc KaHAuAaTa pea!,rrcaqrJu KoayTopcI{rlx panoBa

I"j]:xlni. t:t: oe.urrroBao y3 cynepBr4uj) MeHropa u py(oBoArjo{a npojeKla u yc(ooapaluBao ca ocrMuM KoayropHMa y cBxM iba3aMa paaa,

4.4.5 3na.raj paAoBa

^*^_I_.1*oollu 
2,1.1 t 2.3.9 je pa3B,ajela jeaHocraBua r paqyHcru npr.rraroaJ;rrBa

:T3:l]1- i"j"rurar6a rrapaMerapa (ac(annrx peryrraropa uapanerxe po6orcrennarQopMe ca 6 creneru clo6o4e. llapa,relua poDorcrra nrarQopMa rlpeacraBjba eKc_rpeMHo



Te){(aK [po6JreM 3a ]fiptlBjhatbe. B[coKa nernHeapHoor, BpeMeHcKa npoMeBliBocr

napaMerepa u KynIIoBaIse, aoBo,4{ no BeJrEKLix floTelnKoha y ynpaBJbaEy. lllTaBlxne' aa 6lr

ce o6e36;Auno onriMa,qHo ynpaBjEalre! norpe6lo je lcroBpeMeno fionefiaBaru 24

napaMerapa (rlo 4 flapaMerapa 3a cBa(lt oA 6 UultlnAapa). 3qaqx noTpe6Ho je peuuTli

ollll-lMr-I3aulioHx npo6neM y 24-alveuluouarrott npocropy flpoHaraxer6e TaKBIlx

napaMerapa peryJlaropa je pa'ryHcxtr Heperrrl,IBo npuMeHoM KoHaeHu[oHanHId M€Toaa

Crora je oeoua BaxHo pa3Bttrt't jeAnocraony crparer jy noAeulaBa$a napaMerapa

Kacl(aAErlx peryJlaropa. y oBuM paAoBr.iMa je cKyn onruMargtlx napaMerapa KacKaAH[x

peryJlaropa nr.rperruo lo6lljen peuaBalreM HeKoEBel{HOr omllMlt3allloHor npobreMa

IIpl,lMgHoM MeraxeyplrcrrrllKlrx atroptlraMa, Pe3yrraru Ilcrpa)rflrBal'a cy noKa3anu

rpeAHocru npelJroxeuux crparerr{ja ormManHor no,qerxaBaEa napaMerapa KacKaAHI'lx
perynaTopa.

y  p a r o R  M a , 2 . 2 . l , 2 . 2 . 2 , 2 . 3 . 3 , 2 . 3 . 4 , 2 . 3 . 6 , 2 . 3 . ' l , 2 . 3 8 ' 2 . 4 . 2 '  2 . 5 . 1  a a r  j e  q l r r a B  H u 3
lHaqajHIX pe1)nrara (oj , i  vot l  6hl  hl)?elHo KophcHx ) leoplajr  npdKcx

IlprcycrBo cny'rajuocrfi ce y pezrnHlrM flpattttllHuM npo6neMuMa Ee Moxe 3ageMapltrlt'

flocneArbrlx lreKonuxo IeqeHlda, ![treH3ttBHo cy flpoy:laBaHlt [po6reM]-r peKyp3lBHtx

aJrropnraMa uaenrt+uraqilje cToxacTllrl(Itx c(cTeMa. KJIaca pe(yp3tBEl'lx anroplrTaMa

3acHoBaHa Ha fpeuqu [3na3a (oE Mo,uenlt) MMa cBoje KopeHe y aaanT BHllM cficreMllMa

ynpaB,'bar6a ca peoepeETqrrM MoaeroM. Ao ca.qa y rureparypu Etlje pa3MarpaHa po6ycHocT

oBr,rx arrropuTaMa y crarncrtrrKoM cMncny, llpuMeHoM xy6epoBax crarucTfi(a reHep,trxe ce

po6ycua eep:nja rope cnoMeHyrl,{x anropllraMa. TaKBI'I anropl'fMri cy noroaHi :la

unenru![lrxauajy uHAycrp[jcKlx flpoueca y npxcycrBy HeKoH3ltcrel{' ltx oncepBaql'{a

Tarolie je pa:uarpana IIptlMeHa po6ycHor Ka[MaHoBor iDDnrpa y EAeHTIrOU(aIII-!1, Morena

3acHoBaHux Ira t-p9llrq'l runa3a. Pa3Brjeu je po6rcHh arfophTaM 3a ecru^laukjy flapaMerapa

.nr{HeapHnx croxacrarrKr,rx cacreMa Kojlt je 3acHoBaH Ha Moau(FxKoBafioM Macpe,Be_

MaprHoBoM Orurpy. Ilpe,qroxeHa je po6ycua npoqeAypa_ 3a ecrllMaqlljy cra$a

HeJluHeapHrlx croxacrllllK,tx cucreMa Koja ce 3acHrrBa Ha MoarlQIlKoBaHoM npouupeHoM

MacpeJLe-MapmHoBoM iDlttrpy. I4soputene xeypucru'rte uoAutbuxaunje MacperLe-
MaprltHoBor iblrrrpa 3HaqajHo noBehaBajy l6eroBy npaKrx'rHy ynorpe6lLusocr'

OopMyrrcaH je po6ycHlr ajlroplraM 3a uneHTltiDoKallujy BpeMeHo]ol npoMeHlBrBux

cricTeMa, 3aoHoBaHof lra MoaeJrlMa ca rpeuKoM rcra3a. Po6ycHI{ npo apeHl KaJIMaHoB

iburrap ce Kopxcru ta ugenru$ltnaqajy onrure Sopne JruHeapHor Mo.[eJra y npocropy

crar6a. Ta(obe je paserzjexa po6ycna npoUeaypa 3a )nopeAHy ecrhMaUkjy napaMerapa u

cTarba HeIrrdeapHlrx qToxaQrlq(llx ctcTeMa KoJa ce 3acl{IlBa IIa MoaltQ!'lKoEaHoM

lporxr4peHoM Macpe"'be3-MapTnHoBoM OaJrTpy.

Ca npaKrx,{Hor crarioB l|ra.ie oa noce6Hor 3Haqaja ra ce ucraKHe ra je e$ultacHocr
npeAroxeHrx po6ycHtlx a,lroplrraMa 3aAoBojEaBajyhe BucoKa 3a npol3BoJBaH creneE
ronrananaqnje. Po6ycHx anroprrrMr.r nocr,]r{y npll6nuxHo ItcrI,I KB:}JIttrsr npotreHa Kao
KoHBeHquoHa,,qr, jllrHeapEll ajrroprrMr4 rgenrrQuxarlaje Kaaa nopeMehaj hMa q[cry

rropMalJrHy pacnoaeny. Ca noBeharreM KoHraMuHauxje pacre t HarMohuocr po6ycHlrx

artopuTaMa HaII JIuHeapELtM.

IlprMesoM nnaHxpar6a e(cleprMeHra ajlroplirMH cy nocranri jour noao,qHtij 3a npuMeHy
jep ce noBehaBa BuxoBa 6p3rHa koHBepreEquje. Teopfija nraHupal6a eKcnepllMeHra uMa
BaxHy y.nofy y noBehaBy 6p3nHe (oHBepfeHqnje peKyp3HBH x arlropuraNra Kao }'t y
cKpaheBy BpeMeHa raeHr[q)uKaqlrje. npelnoxeHa je aaanr BHa lBocreneHa npoqeArpa 3a
feHepr.rcaBe o[TrlMaJ[ror yna3Hof crlfHzrna 3a ltneHTnouxa{tjy MoaeJIa 3acHoBaHl,lx Ha
lpelxqri u3na3a npu orpaHlrqerby !r3ra3a. Pe3)rrar noKa3yjy cynepxopHocr
rnearutfuraquje np MeHoM aaanrtBHe Mero,qoJror je 3a reHep carLe yna3Hor clrrHzrna y
oIHOCy ria riaeHTf(brKaur.rjy napar'rerapa cucreMa y orBopeHoj noBparHoj cnpe3{ nprMeHoM
PRBS curHana. yra3Hrj cufttaru :a rneuru$nraqujy cy KpeapaH! npeKo peKyp3rBHe
perau{e :a ayroroeaprjauuony $yxrcr1rjy. Cunre3a ayro(oBaptjauuone OyHrcuje



3acHoBaHaje ta rulejaMa lr3 npe.4IlKTl-IBHor yapaB"EaM, np qeMy ynpaBJlaqKu cl]rHaJI tlMa

KoHaqaH anda6ef. l- ' i reeaeraje Qopva arrophlMa ,a leHep carbe 6ruaprrx crtua'ra xojn cy

aeil)llHucaHri Ha IIporj3BoJEEoM rrHTepBaJIy.

MHore caBpeMeEe uExerbepcKe npI{MeHe l{ao uro cy y[paBJ6arbe rcBplljfluM opraH[Ma,

Aacrplr6)'rxBHtrM clrcreMlrMa, caBpeMeHrM onl,urcuv ypelajaua,,nu po6orhMa 3axreBa
ynorpe6y aurropulaMa uAenrnourcauuje y peaJrHoM BpeMeHy TaKobe BaxHu caBpeMeEn
npnuepn yusyryjy ecruMaqujy cra*a Ir napaMerapa paau npefliKuuje oryja' qylaMuja.

urnpena :arafyjytrux Marcpxja, Kao Lt npoqeHe KonuKo 6p3o ce pa3Bxja ryMop (olrraHor

rrolBa, KoJr-rxr4 je pr.r3rlK oa nyuaBa 6paEe unx Kpaxa rpal)eBI'IHC(llX OojeKara noa yTl,qajgM

Kllue, cHef4 Berpa, 3eMj!,orpeca Ilr,q. CTora ce Moxe 3ali'tyqtlrl'i aa cy oBl, paqoBx,qoHenfi
q[TaB Hrl3 npaKTI{tlEliX Il KOlIKpeTHltx IltIXeILepCKltX peueE'a KOJa MOry y HapeAEOM

flep[oay aa ce lrHTefpltllly y utr{por( clle(mp npoueoa

5. Oqena nouncuje o sayqHoM aonpuHocy KaHArraara ca o6pa3,roxel6eM

Ha ocnoBy autrnlBe uenoKynHor HayqHohcrpdsBaqKor paqa ap BnaauMxpa

Crojauoeuha, Alrnti. Ilrlx. MauJ. KoMtrouja cMarpa aa (aHrLaar lrcnyE aBa cBe ycnoBe npeMa

3aKoHy o rayqHotcrpaNrtauroj germuocta ],l npaBsnHl'I(y o noorynKy l,t EaqlGy

BpeaHosal6a t KBaIrTrraTuBHoM ltc(a3l,lBal6y EayqHollcTpaxtBaqK'Ix pe3yJlTaTa

xc'rpzDKrBaqa 3a x36op y 3BaI6e Hayqsu capaaHxK. CBojxM aocalau]Ir]jM paaoM

!p B,raar.rvrp Crojauoruh, aunJl. nHX. Mau. je noxa3ao ra nocelyje paro3Hanocr,
ynopHocT, KpeaT!]BHocT, KoMneTeHTHocT x cTpyqHocT 3a nayqHorc'IpaD{olBaqlo paa.

KoMrc[ja ucrli.re ,la je (aH,qtrAar y roKy cBor HayqHoricrpDlo'IBaqKor pala noce6aH

aoflp[Hoc aao piBBojyl

' AnroptraMa po6ycqe uaeHTlz(b[Kautje rxHeapHllx auHaMliqKlx oucre]\{a,
' AnrcprraMa po6ycEe ltaeHTt{Ofi(aquje qenllHeapHlix AlmaMlrqKtlx cucreMa'
. Cu[ae3e ofimMa,lHlix yra3H x cqrHana 3a l4ael{Tllo[Kalriy ,4tHaMr'IKtrx cllcreMa,
. IlpojeKroBaEy pefynaropa Kao u onrriMarlHoM noreuaBar6y napaMerapa perynaropa

y cUcTeMuMa ayToMaTcKof yrrpaBJrEarra,

lllTo Ilp laaa o6,racrlt naenrn(DxKauuje IrHaMuqKI'Ix cltcreMa, aaanTfiBHor II

onrrMajrHor ynpaB!'LaB,a, oAHocto sayrrHoj o6racru ayToMarcKor ynpaBJbalba

y oK3lrpy cBor HayqHorcrparxriBaqKor pana, yqecrBoBao y peMu3allq qerupti

noMaha Hay.rHoxcrpDKnsavra npo_ierma tB a'racrtr rexHoJromKol pa3Boja. Kao ayrop I{
Koalrop o6jaBro Bxrlle paAoBa y Hayt{HuM qaconfcrMa MetyHapoAHor 3Haqaja, Kao u rla
HayrlHI'lM cKynoBHMa y 3eM!'tx rl ,lHocTpaHcTByr IIHMe Je noTBpA o cBoJy HayllHo-cTpyqHy
KOMNETEHTHOCT.

flpeMa IlpaB[nHlKy o nocryfl(y u HaqrHy BpeAHoBaBa tr (BaH'rurml,tB]ioM trc(a3tBalby
EaylrHor-rcTpaxltBa.iKrjx pe3ynTaTa rcTpax Baqa aaT je npernea Ha)qHnx p$yrTaTa
ocrBapeHrx no Karef opujaMa.

O3HaKa KareroDuie Spoj paaoea Bpe4{ocr
M22 1 5
M23 2 3 o
M33 9 I 9
M63 2 0.) I
M71 I 6 6

YKyoHo 21



MtiHrrMarHli It ocrBapeHl,I I{BaHTtrarrBHlt rloKa3areJr,l, 3a crrual$e 3BallEa nayqHl-t

capaalK € TexrhqKo TexHotlouKe HalKe cy aafi ) cneaehoj 1a6en|,|.

ArQepeErrr,rj anHu
ycJroB - oa npBor
rc6opa y
npeTxonHo 3Bar6e
IO u36opa y 3Bar6e

norpe6Hoje ra KaHAriaar uMa llajMar6e XX noeHa, Kojl, rpeda Aa flpmaaajy
cleaehfiM KaTeropr{aMa:

Heo[xoAHo
OcrBapeHo

Hay,rH capaa'tt* YKynEo l 6 7 1

Ml 0+M20+M3 l+M32+M33+M41+M42+M5 l> 9 2t)

M2I+M22+M23+M24 >_ 4 1 l



3 A K J , b Y T I A K

Ha ocEoBy Aerar%qe aqanu3e l

lTiilfl#il;i*:il1^m:rl"x.'ff::::il#?JT##[ 
j;,':::Tff 

il
**;=N"-**f ;;m#J"##ffi trtr*:[J,:.x""".fid"ilt*i
#ffi ;H#ff# * ;:T#:x "; u,::ru;ffi i;:ifr imffi ;"::
;n:rm*ldft ;,ffi 1ffi1,"6i:iiJ#, T#IXTI"^i" ; :.+"::_x

FIa ocrony ceera r:,ron<eHor KoN{ucuja AoEocu cneAeir

3:",)ii:: :1 :l'r; . r eo r matleo,.raapc r oo y |rpa,hea)
l"1lll,i.",Xi ;,i"1i"11, 

ni o' cno, ynpau*u'-u " 4,y, 0". I np." *. *

%
,qp Bojac,.raB Olr,'rrlrloBnh, EaspeAq[ npolpecop(l)a](ynret ra vauLjrcroo I roaleounapcrco y Kpr-ruea1
Har,Ha 06. ,rc, : A)4u\ia fc,,o ) npuonc*.. ,lrrl ran" ,exI|q(ir h Mefe,ba

3"::lll: l-]1 "^"., "" 
rBo r.i rpabeBxHap(.r Bo 1 Kpu_es)

n: l r r Ia  obrac t :  A)  ,  ovd t r  (u ynpdBa,r .L. .  q , ryJr ] rhr  t ( r t ,xKr  x  \ iepeBtt

Kpa:reoo, 05.03.2014. ro,{.

, u o

qraIloBrl KoMncIIje:

ap.{paran IId{luh, 4orleHl




