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HACTABHO - HAYqHOM BEhY

IIpeAMeri IftBeurraj Koulrctje sa IIperJreA u oueHy .rloKTopcxe lrcepraquje KarrArrlara
Baagulupa Crojauoo[ha, A[nr. rrurrt. MaLu.

Ogryxolt Hacranno - ualunor eeha (DaKyrrera 3a MaurflHcroo u rpaleaunapcroo y
Kpanery, 6poj: 9851'7 o12'1.08.2013. roAnrre [MeuoBarru cMo 3a qJrarroBe Kolrucrje sa
rrperJreA r,r oqer{y AoKTopcr<e gucepraquje KaEAxAara BJralrrMrrpa Crojanoauha, prnn. zax.
Maun., rroA Ha3IIBoM:

"IInaIII|par6e eKcnepnMeETa 3a poOycHy [AeHTnOI|Karlltjy AI|HaMrqKUx cucreMa,,

Ha ocaory npernega 4oKropcKe A[ceprarlfije, KoMtcuja floaHoclr Hacraono - uayruou eehy
cnereh[:

I { 3 B E I I I T A J

l. 3xa.raj u aorrpuHoc aoKTopc(e arrcepraqnje ca craHoBrrrlrra axTyeJruor
crarLa y oApebeHoj HayqHoj 06,'racrn

Ao(Topcra Avcepraqr-rja KauArrAara B"'raanlrrpa C.rojauoeuha Ar.rrJr. Marx. [H]K., loA
Ha3I]BoMt "fhasllpalI,e eKc[epr.IMeHTa 3a po6ycHy fi.{eHTn$E(aqlrjy luHaMuqRr4x cucTeMa,,
IIpeacTaBJBa p$ymaa Ha) rHoraTpaxnBaq(or paaa (arranaaTa y oblacrr po6ycne
,rAesrr-r0!(aquje AIIHaMi{qI<Ilx cr,rcreMa,

flperparoM JrrrreparlTle prplero je Aa cy y oBoM Tpenlr(y BeoMa rrrlreu3r-rBra
I,IcrpaxtBa*a y noApyqJy reuepxcarla onrrMarHrx ylra3rrt-rx clrrnalra. floeehana 6praxa
KoHBepreHrlrrJe airropnraMa llAeHT]IlbnKauzje !fl4Hy Hx BeoMa noBoJ%Hr.tM 3a [paKTIrqEy
[pnMeHy. fraBri[ qfirB AoKTopcKe Aucepraqu.je je ao6r{jan e rtrareMa.rrq(or MoAErra o[creMa
KopIzQTgh[ reoprjy r4enrnour<aryrje. Moge,r ce rpaxfi y krracri croxacT[qK[x MoAeJla 3a
clluaj ueraycoror uryua. Tarao vogel je npe4yc,roo :a npojemoaane rrlxpoKc Knace
rrHAycrpnjcI{ax pery,'raropa.



y locrojehoj Jrr.rrepar]?ri cy pa3MarpaErr pe(yp3aBlr[ it"'rroplrrMll fiaeliru$[Kaulrje lr
I1TAHIiPAEE EI(CIIEPIIMEETA 3ACHOBAIIII EA TPEIUUI,I IIPEAI-I(IIIIJE U I{A IIPEIIIOCTABIJI AA

croxacrurrnr nopeuehaj rua faycoBy pac[oaeJry. f.narnu goupnuoc rese jecre cunrera
peK)?3r.rBHrrx aJrropr.rraMa r-rgenruslrnaquje p nnaHrrpa6e eKcflepr,rMeura ta cnelehu cnyvaj
(ojI-I y rr.rrepar]?r Er.je pa3MarpaE:

y' Moaemr ca rpeuroM rj3ra3a (OE Moaeftr)

'/ Ilopeuehajlr cy HeraycoBlj rpu rreMy rocroju anpnopna uuQopuaq ja o ruracx
pacrroAelre rojrrraa nopeuehaj nprnaga. Ilpuuenou croxacrriqKe reopxje lrapa
ogpelyje ce najuenoro,rnlrja pacnoAeJra Ea r;raclr pacnoAeJra 3a Kojy ce Bplrrlr
cnnre:a po6ycnor anropurua.

Ta(obe je DperparoM anreparype yropleuo .qa ce 3a reEeprrcarbe yra3r{nx curEajra ca
:agarou al"roxoeapujaucoM (opricrr.r anroprraM Koju je 3acEoBaE xa uaejar.aa u:
npeAumrBHor 'TrpaBJbaE a. fesepIIIIIy ce 6{ItapI1II cllmarlr ca 3aAaroM ayroKoBapr.rjaHcoM
ri lryjrToM oqeKriBarrov epegxohy. oBu cursaru nMajy oco6lilly aa aajy MaKctIMa"lI{y
eEepflrjy 3a Aaay aMnrn,yay. flocrojeha "rrneparypa se HyAn peR)?3ItBHIi anroprrraM Kojrr
reHepurue 6rrHapHe curHare ca )Ke,tseHoM a)'roKoBap|rjaHcoM Ha npou3BoJ'LHoM I-IHTepBaJry.
Vupaeo raj [pocrop Karrarraar je acxopzcrro aa yollurlr nocrojeh[ anropr.ITaM ll
MoArrQnryje ra Aa reHeprure 6lrr:apue crrrrajre ca [pon3BoJblioM orreKnBaEoM Bp9AHot[hy.

Ca ap1,re crpaue, olpaBAanoca pa3Marpa6a u,qenru$nxaqnje crrcreMa y DprrcycrBy
HeraycoBor rly{a MepeBa uorepfeua je y upanca. HanMe, y MeperbnMa nocroje
oncepeaqr.rje xoje cy nerougacrerrrae ca gebxxoM rro[yraurje olcepBaquja (a]Tnajepu) qfije
npncycGo }ravajro gerpag{pa uepQopvaHce JrnEeapEnx peK}ap3rrutx aaropuraua rojr cy
3acHoBaErr Ea npeTrrocTaBrln aa je ulla{ MepeBa rrMa faycoBy pac[o.qery. 360r Tora je
cl,IHTe3a po6ycH[x rurop[TarMa oA flpr4Mapsor 3Ea.{aja. Kao oKBrJp 3a pean[3arlljy pobycErix
ajrropurMa ngerruQutaqlrje y fl.rrepar]?rr ce npeAJraxe Macpe,r6e3-MaprnsoB Or-rJrrap
(po6yqrn Ka,rr'lauoe Qrarap). Oeaj Quarap uua ua,ry ocer,tsrrBocr Ea nplrcycroo ayurajepa
y [opebelty ca craHAapAHr,rM Ka,'lMaHoB'rM (br-InrpoM. OpI,I ,rHanFo rrpe.rlroxeEu po6ycH[
Ka;ruarroo Qrnrap yKJrl"ryje gae een-r.ruue r<oje Enje naro oape,4rrri y rrpa(TraqunM
ycroBrMa. TaKobe, perreBaFrHa nuTepary?a l'te nyAli po6ycHn arrropuraM Kojri y cry.iajy
q[cTor facoBor uyMa Aaje pe3ymare Itao tt Ka[MaEoB Qunrap, xoju [peAcTaBJba
oIITIlMarrIIr.r (plmap 3a rrrEgaplle cucTeMe. y cuac,,ry najuarse cpearse KBaapaTHe fpellfte. Aa
6rl ce Iictopgulfit,t HeAocrarlfi [oarojehlx allfoprr]aMa r-r4euuQrr<a4lrje l.t rloBehaJ:ta

1pneKcu6lllruocr y rluJly npaftTliqne nprrMerre y re3n cy tlpea"loxeuo .qBe xeypficrrrq(e
voau$urauuje. Onpan.aauocr oBaKBux uulepBeHurja je y oeoj aorropcxoj nficepra!fljr
noxa:aua reoprzjcrou aHaJTy3oM a l,lrlycrpoBaHa {HreHjrB}MM cr.rMyra!ujaMa,

2. Oqena oplrnrxanHocrr,r HayqHor paaa KarrAnAara

KoMricuja cMarpa Aa AoxropcKa gricepraqrja KaH.qr.rAara BraAuMnpa CrojaEoBr.rha,
auur. r,rHX. Mar[., rroA nasloov: " naulrpan e e(cnepuMema aa po6ycuy lrgenrlrQllI<aryrjy
AflHaMrFr(Irx cricreMa" [peAcraBJba pByrrar opllflrEajrfior Ea] {or pala tr orBapa npocrop
3a ficrpaxrlaa*a Koja cy Ma,ro palena y ceery. O6palena reua je aeoua arryelua r
[pe.{craB"r6a 4onpl.rnoc pa:eojy po6ycre tgeurr{nxaqvjg croxacrrqx]rx clrcreMa y ufir%y
lroBehaM KB,uI[Tera MareMar[qKrrx MoAeJra .{o6}tjeHnx nprrMeuoM reoprja eeporarnohe,
cToxacTl,Iq(ux npoq9ca 

"! 
MaTeMaTlq(e cTaTucT[I{e.

Kar4n4ar je rcBpllrro rtprrrrrlty a*arlr3y 14 czcreuarn:aqrjy nocrojehnx :nana,
rrcrycraBa u Hayqunx pcyJrrara Boaghllx cBgrc(xx fiopaxllBaqa y o6aacrz ucrpaxnran a



oBe aoKTopcKe ArrcepTarllIje. Ha ocHoBy rr3Bplltelle allaqtl3e (aEAI'I,qaTJe )'rBpalro [peaHocTr'l
r rreaocraTKe ,{o caaa Kopnurhgrrl,lx MgToAa, rl ga ocIIoBy trtlx aeibrfiucao (oE(peraE

lpeanor aJrropflTaMa 3a relleplIcaIre yJla3rrlx clfHaJla Kao u alropl-ITaMa 3a po6ycEy
nAeHTtouKaurajy croxacrnqKrrx c[creMa. y 4-rcRycnj[ KaHAIrAar je Ao64jeEe pe3ynrare
nopealro ca p$ynTaTr.rMa lr3 pgJreBalrTrie JrxTepaT)?e ,1 y oaPeheHltM cerMeHTI,lMa Ilpoulllpllo
fiocrojeha reoprljcKa 3Harla lI3 o6racr[ flcrpoKuBarba, Inro je Beplrotl(oBaHo
o6jaBJErrBaEeM .{Ba pa,qa y Meb}'napoAHr-rM qaconrrczMa ca CULI tlrcre (M23).

3, Ilper.ne,4 ocrBapeHr{x pe3yJrrara paaa KaHAI{aara y o4pelexoj xaluxoj
oOracrfi

Braa[Mrrp CrojaHoBuh je pofen 5. j]fia 1983. rogzne y Kpaneay, rae je 3aBplruo
ocHoBHy rrrnony ri rrpnpoauo MareMar qxr cuep filuua:tje. MamtlncKu Qatcyrer y
Kpar6eBy yHuBep3urera y Kparyjeruy je yrucao 2002..o,ql,Irle. Kao oryAenr renepauuje,
glrnnor,rupao je 12. Oe6pyapa 2007. roar-rFe rra rpyflrr 3a ayroMarcKo }.IIpaBJlaM s Qntnt4Ey
rexrllIl{y ca llpoceqHoM oqeHoM 9.57 (aeBer n 571100). ,{unnolrcnu paA It3 rlpeaMera
l{nAycrpnjcxu po6orfi oA6panuo je oa oqeEoM 10. lberoB ycrlex roKoM cry,uEpaEa
nornplyjy uaoro6pojue crr.ueu,{nje u uarpale rojeje npuuao. HeKe oa rrlrx cy: cranen4aja
oa Mr-rHlcrapcrBa upocnere Peny6rurxe Cp6uje, lumep:mercxa cruneuqtja. cuneugmja
o4 rpa4a Kpa"reoa, crrnen4uja rc QoHAa Bra,qe 3a MJ'Ia,qe rareuTe Itao n Harpaaa oa
PernoEanie [pr.rBpeAEe KoMope KpaJBeBo.

HaKoE aurl'roMcKux cry4lrja, ynucao jo ,{or<ropc(e axaaeMcre crya{e na MarrtlrrcroM
Qaxy:rrery y Kpa.neay, rarole aa rpynu 3a ayroMmc(o yrrpaB,'lar+,e r $ryraxy rexnuxy.
floroNno je coe ncnrne Ea AoltTopcrrrv aKaaeucrrlr cryanjaua ca npocetuou oqenou 9.85
(.qeeer u 85/100).

Ha ce,{rilllu Crpyruor reha 3a rexHorlKo - TexEoroltt<e Ila)rKe yEtlBep3nrera y
Kparyjeoqy, ogayr<on 6p, 28/8 oq 12.01.2011. ro.{., snagu.rEo je ao6uo cauacuocr 1a pagu
IIa fipe.uoxeHoj TeMr-r aoKropcKe 4rcepraquje: "IlraH[par6e eKcnepriMeHTa 3a pooycHy
ugenrnQrncaqnjy gnrraMnrrKnx crcreMa", r<oja uprmaAa yNoj nayvuoj o6aacu: po6ycna
r.rAenrriolir{aqfija.{liH€rMliq(I.rx orcreMa rr aAam[Brro ynpaBJlarbe, oaHocEo y uMpeM cMxcJry
o6nacr[ a].roMarcKor ],IlpaBjlaria II O"r]'r,raHe rexH{Ke.

Oa )'firca ,[oxropc(ux cry4rla na cBe ao noqerKa 2011. roa. 6I,10 je ]rcrpaxrrBaq-
cruleuAlcra Mruucrapcma 3a Ealky rr rexlororrrrr pasnoj Peny6.nrzxe Cp6de, a pag[
,&tsfrrBarba y pea,ru:aqrjy AayqsoucrpxlBaq(xx npojerora r<ojr ce $rnaucnpajy rz:
6yrera Peny6:rure Cp6uje. 04 2011. roa. :anocaeu je Kao ucrpaxuBarr-capaasr.rK Ha
Mauuncxom Saxyrrery Kpa,reeo. Ha raj na,ruu je !o cara y{ecrsoBao y pea,rrraurjr.r
qerllpll HaJ rHonclpaxrrBaq(a lpojeKara rI3 o6racrr.r rexrrorrour(or pa3Boja koa
Mauucrapcrea npocaere, rla)ate lr rexuorroruxor paoroja Pen6arxe Cp6uje.

Kao alrop r.r Koalrop o6jaBlro je Bnure Ea)"rH[x pa.uoBa y MebFrapoalrriM sacomcr.rMa
rao u ua ue!1,napo4ulrM x AoMahnM rrayqErjM cl{yfioB Ma, oA (ojnx ce urnrajajy:

Pagoor y rlrell,rrapogul,lr"r .iaconncrua ca CI]tr4lucre [M23]:

l. V. Filipovic, N. Nedic, V. Stojanovic (2011): Robust identification of pneumatic
seryo actuators in the real sihlations. Forschung im Ingenieurwesen - Engineering
Research. Volume 75, Number 4, pp. 183-196, (ISSN: 0015-7899), (IF:0.348, M23)

2. V. Stojanovic, V. Filipovic (2013); Adaptive input design for identification of
output elror modelwith constmined output. Circuits Systems and Signal Processing.
DOI: I 0. 1007/s00034-013-9633-0 (ISSN: 0278-081X), (IF:0.982, M23)



Hajsuavajulrja caonurella ca MebyHapoAEor Hayqlror cK)afla IuraMnaHa y IIeJIIEI [M33]:

3, V, Filipovic, V. Stojanovic (2010): Robust Kalman filter as pammeter estimator for
Output Effor models, Part I: experiment design for the case of constant panmeters.
X Triennial Intemational SAUM Conferenae on Systems, Automatic Contol and
Measurements. pp.359-362, Nis, Serbia, November 10th-l2rh , (ISBN: 978-86-
6125-020-0), (M33)

4. V. Stojanovic, V. Filipovic, N. Nedic (2011): Stochastic Model ofa Pneumatic
Actuator. VII lnternational Triennial Conference - Heavy Machinery 2011. Volume
7, No 3, Session C, pp.47-52, Vmjacka Barja, June 29'" July 2"", (ISBN:978-86-
82631-58-3), (M33)

5. V. Stojanovic, V. Filipovic (2012): Adaptive Input Design for Identifiaation of
Output Error Model with Constrained Output. XI Tdennial htemational SAUM
Conference on Systems, Automatic Control and Measurements. pp. 156-159, Nis,
Serbia, November l4th-l6th , (ISBN: 9'78-86-6125-0'72-9), (M33)

6. V. Filipovic, V. Stojanovic, N. Nedic, D. Prsic (2012); TARX Model for Pneumatic
Cylinder and ldentification. Xl Triennial Intemational SAUM Confelerlce on
Systems, Automatic Control and Measuements. pp. 260-263, Nis, Serbia,
November l4tb 16ft, (ISBN; 978-86-6125-072-9), (M33)

7. V. Filipovic, V, Stojanovic (2010): Robust Kalman filter as paxameter estimator for
Output Enor models, Part 2r The case of time-varying parameteN. X Triennial
Intemational SAUM Conference on Systems, Automatic Coltrol aIId
Measurements. pp. 363-366, Nis, Serbia, November l0rh-l2ti, (ISBN: 978-86-
6125-020-0), (M33)

Haj3ua.{ajulrje caofirrrrene ca aoMaher Ha]quor cr1,rra rrrraMrrano y qeaunu [M63]:

8. V, Stojanovic, N. Nedic, V. Filipovic (2009): feHeprcaEe yira3rrrx qrrEara 3a
l'AeHruonKalprjy lusaMrlqKllx crrcreMa 3acsoBaEy Ha fperrjrlrr r,I3ra3a. XI4IIHEO
2009, crp. 337 -342,BpibaqKa EaBa, 14. -16. Ooo6ap, (ISBN:978-86-8 t 505-48-9)

Crt uareaeuu perynrau cy a[ipeKTuo rr3 npo6,lgMaruKe KojoM ce 6anu oea,qoxtopcra
,4UCepTaqnJ a.

4. Oueua rrc[y*errocrlt o6uMa lr xBaJrr{Tera aonropcne a[cepraunje y
oAHOCy Ha [pIIjaBJBeHy TeMy

AoKropc(a Alcapraunja nau4ugara Bnagrurpa Crojauoouha, gu[rr. riIIX. Maru., rroA
rracjroBoM: "IlnaHnparLe eKcrrep[MeHTa 3a po6ycqy llAerlTrItDnKauujy ArIHaMIlqK'Ix
cncTeMa", y noTn),'I{ocrn! Ka(o IIo oorrMy TaKo r no canpxajy, ogroeapa ogo6peuoj reul
,qrceprarlflje, o.{ry(oM 6p. 1016/4 oA 16.1 1 .2010. roanne oA crpaHg HacraBHo-Hayrnor reha
Mau[urcror $arynrera KpaJ6eBo x Crpyrnor oeha 3a rexFrrrKo-Texr{orornKe Ha}'Ke
yHlrBep3rrsra y Kparyjerqy o,4rlror,{ 6p. 2818 o.q 12.01.2011. ro.qrxre.

BuIrleroAlrrlIrr,lt paA n opururralru{ pe3ynrarr.t rrcrpax[Barla y oKB[py oBe aoKTopcKe
Ancepraqr.rJe rfinoxeHu cy Ha lll crpaEa. Y ancepraquju je nprr(a3aEo 73 rpaQu.rre
u:rycrpaqrje, 4 ra6enapra rrpma3a ,r rlurr.rpauo je 89 6fi6nrorpa$crax no.qaraxa. Zsnara*e
je cBpcrauo y 7 [orraera (rojuua nperxoAe 3axBalrrHocr, pe:rlMe Ha cplcKoM u er{rJrec(oM
jesrxy, caapxaj re cnficaK o3xaKa ]r crpahetxrla):



L Ysol

2. norlpljlrocll y [oApyrrjy ucrpaNr.$aea

3. [[aEfipaBeeKc[cpuMeETa

4. Po6ycna ugenrn$lKarllja croxacr{rrrux rtrrueapurrx crrcreMa

5. Po6ycra r4euru$uxaquja ctoxactuvrcnx llerrxeapllux cllcreMa

6. Po6ycxa rlaerrr@urarlnja fiHeyMarcror rlrrJtrmrpa

7. 3aKJ6)rsa( lr rrpeflro3rr 3a Eac r.aBa( ,rcrpaxrrBarba

Ha rpajy pagaje 4ar cuncar ropuruheue nlrreparype.

Te3aje opraHrBoBaEa ua cnegeha uauun;

V npeon, 
.yeoduo,n noztaemy, xauguaar je yca:ao na nmpe6y rl 3rraqaj ucrpaxuBar5a

traeEaIIQuKarIIle cucTeMa y npficycTBy rreraycoBof lryMa Meper6a. flomTo y Meper6r,rMa
[ocroje olaepBarluje (oje cy Ee(ou3ucreurne ca Befursou nonynaqr_rje oncepsaqtja
(a1'uajepu), vrje npncycto r,roxe snavajuo rerparr4para ,r"p6op"u""" Jrrlueapar_rx
peKyp3nBurrx auroprraMa! yta:ano je rra HeonxoAuocr cunrele po6yclrax arropqraMa
II.4eHT|,iQXKaUI-IJe. laXODe Je Fa3aHO Aa npuMesoM IIJIaHI_rpaEa e(crrgpl_IMeHTa anIopnTMI_I
lrlelirriQn(aqrije nocrajy jolr noro,{HrrJll 3a npllMerry Jep ce noBehaBa n,uxora 6psrzua(oEBepaetrlr.rje.

V dpyzott noawemy je Aar fiperr,reA r-icrpaxlrBalrxlIx pe3ynrara Be3arr 3a rrlratrlpar6e
ekcrrepEMerrra (ao & peynrara as o6,racrr pooycue rgeurlrQnxaqlrje 4rnauu.rMx cucreva.

Ilpyn 1eo mpehee o?na6!,ba ce oArroclt Ea Soputzparse anrop{TMa 3a reueprjcane
6nuapnnx crrua,ra na 6a:rr ay,ror<oraplrjauaone fuyunryde lnwlta,,llf ,, orpanuqenor
olcera, (o.Jl,l Je 3acnorau na uAejaua npe4rir(TrrBEor yfipaBjr,aEa. Kangngar je anroprzrav sa
reEepllcarbe orrflaprllfi cr.FEara, roju je npeg.noxeu y peleranrnoj or"apu.rypn yorrnlr"o
TaKO Aa reEep{rue 64HapEe crirua,'re ca npol3Bo]tsrroM oqeI{IjBaEoM rpe4tourhy (ue uopa
6l-rr{ 0). P$yrrarn cruyaaquja nnyc4)yJy Bepolocrojnocr opeAroxeuor arlr.oprrrMa 3a
reHeplrca6e yna3Eax 6utrapHrl\ curaana. V AplroM Agny oBor rror.rraBrBa Je pa3MarpaEa
raeurl,I{ma{uja OE (output error) r,aogena 3a cJryqal aa flocrojft orpaErqerbe Bapr_rjaEce
Ii3lla3rror curEatra. flora:auo je, y Qopvu reopelre, Aa ce orn[MarTHz yIa3Hl'I cmEall, ]3ofpaHllqe6a ra r.I3r!ar, 4o6rja nprMeuou peryraropa M[rr{MarIHe Bapujarce I-I croxacr[.r(e
peQepeHue. Ilpe4:roxeua je a.qanratna IBocTe[eEa llpollel]?a 3a reHepljcart'e yna3Hor
curqar'ra 3a Ilgeurlj$fiI{aqujy AtHaMtqKjx ctrcreMa. pe3ynrarx cl,Myaaqda noxa3yjy
c)'nepuopHocr raeurrQrraurje nprvenor,,r parar,r jeue a!an r BHe reroqoaorrje ta
reHeprrcatr,e yna3rror cllruajra y oAlrocy Ea rgenruouraqzjy lapaMerapa orrcreMa y
orBopeHoJ,noBparHoJ cnpe3lr qprrMerroM [cey,4o c,,ry.rajne 6r.ruapue noropre clrrna,ra (pRBS)
r<o1a ce yo6uvajeuo xoplrcra.

Ocroean Qoryc qemlpmoe fioerazrbo rrpercraBJ6a $opr,,rrparle arrroptrrMa
IraglJTlllpriKarlrle r{HeapErix cToxacTrjirrutx c{cTeMa y [pucycTBy HefaycoBtfx llryMoBa. Kao
fiprlpoAarr or(Brrp 3a peu_raBarbe orrx npo6nerua y,:er je Macpe,res_Mapraron (Masreliez_
Martin) $mrap, kojr.r rrMa Mary ocerrBrrBocr ua npocycreo ap:rajepa y fiopeDerly ca
craHAapAr{[M KanMaFoB[M $unrpou (Kalman filter). Iloclrarpa ce'oyuaj r<aga uryr,l
lpoqeca lIMa faycoBy pacloAery, a luy\r MepeBa HeraycoBy pacfloAeny. flpoMeEa
rapaMerapa cucreua onrcaua je uero4olr caytajror ropaxa y nojoj je ogrooapajyhl III},r\a
MoAenrrparr r<ao faycoe cToxacTrrqKr.r npoqec. KauAn4ar je np"Aoo*"o ABe xeypllcTlltrKg
MoArrQ[(auriJe Koje loBehaBajy S,rercr6nnxocr, y cMtrcny [pa(rr.rqse upuueue po6ycnor



KanMaqoBor $arrpa. Kan,qz4ar je reopltjcxou aEatlBoM lloKa3ao a Kpo3 p$ymare

cuuynaur{a ruycrpoBao aa jeAna oA MoAI-Ioli(aIlIIja nooehaea 6pstny roneeprenuNje

npggor(enor po6ycnor amopnrua 3a Dpoueuy craea. Y c,ryrajy MaJIIrx rlpoMgrra

lapaMETapa, 1'rlUaj rpanc$opuaquje pe:uAyaaa ce Mo)I{e 3ai{eMaplrrl{ lr ruMe AoAarEo
toneharrl npar<ruuua ynorpe6,reurocr Dpearoxefior po6ycnor Qulrpa, rrrro npeAcraBJ%a

,upyy uogusn<aur-rjy. tr4uren3uBue c[Myraqzje cy onpar4ale oraree nurepoeuunje.

IIel o noa B,'be LIMa 3a IIIiJ6 aa rlpeacraBli po6ycs[ aIIropr.ITaM 3a ]'[ope,uEy
ecruuaqujy craEa !I [apaMerapa croxacr{qlcrx EeJIId{eapHIx( cllcreMa y flplrcycrBy
EeraycoBxx urryoBa. y npBoM aeny rorllaBrta, KarAvaar je aajnpe QopMyr[cao
fipo lpeErr MacpeE$-MaprEEoo Qunrap sa ecrm.tauujy crarla croxacrurlNrx

HerIIEeapHnx c[creMa. Ha cJIIrqaH IraqLIH, kao y qETBproM rlornaBJt'y, Ir3BpueEe cy

xeyprcru.re noguQuxaunje roje:uavajuo noeehaoajy upanruvxy ;'norpe6,tr,rnocr Qllrpa
KauAraar je reop[jc(oM alraljrll3oM rlo(a3ao a (po3 pqyilTare ctrMyj]aquja [nycrpoBao Aa

]reeaeua xeyprlcr[qra uoar$rmauuja nooehara 6p:uny r<onneprerq{e [peaJloxeHor
po6ycnor anroptmla 3a rlpouesy crar6a. y ,[p]ToM Aety oror nouao'ta rau.urAat je xao

ocnoBy Koprrcruo fiperxo.uno ao6rdenu po6ycxfi anroplrraM y IIlrJLy SopMaparla amoplrrMa
3a )flopeaEy fipoqeHy craE,a ,I napaMerapa EerLIHeapH[x croxacrl{q(rrx cllcreMa flpoMeHa

napaMerapa cucreua onncara je vetogor'r cryrajnor r<opaxa y r<ojoj je oarorapajyhu u1u
Mo,qerrTpaH (ao laycoB cToxacTlrqKi Irpoqec. IIocMaTpa ce cn) IaJ Ka.{a u}at flpo{eca IlMa

faycoBy pacnoaeny, a uIyM Mepglla l{graycoBy pacnoaeJ'Iy. EeueQr'qltje rrpeaJlo]Kglror
pooyqHor anrop[TMa 3a ]4lopealry qpol{glty cralra ll [apaMErapa seJluEeapElrx
cToxacTlrltKlrx cIrcTeMa [JIycTpoBaI{e cy UITTeIBI,IBH{M CItMytaqItJaMa

Y wecmon noztaany je Ea rlpl{Mepy Moaena me)a{arc(or u[trunlpa noxasaHo aa je

reuotyhe n:nectt raqal{ MaaeMarllq(u MoaeJI KoMnre(cE]'Ix Eelrllneapurix cllcreMa [r ,qa
renru<n 6poj Baxr ix aera:ra Euje uoryhe yepcruru y Morer. Kao flptlpo,{utl nony,uaj .ua ce
[po6n9M pa3penrll, ranaraar je flpeaJroxrlo rrp MeEy reopnje uaenru0ar<aq[je. Haseaeulr
pa3Jro3r-r, y3 rro3rrBaEg Ha peJrgBar Hy JrftTepar]?y, oflpaB.aaBajy aa ce MoAe,r rlHg)varcKor
rlrrJrrElpa npeacTaB'I Kao cToxacTxq(fl JruHgapElr c[cTeM ca BpeMeHcrur [poMe]LTbIIBIIM
napaMerpr{Ma. Kanaruar je earnt {opnyrucao po6ycnlr amoptrau 3a lraeuTflOltKaqxjy
BpeMelIcI(Il [poMel 6uBI,IX ctlcreMa, 3acgoBallr Ea Moaen[Ma ca fpemrov z3rala. flparrrvant
acnerrr.r go6r.rjeur.rx pesymara BepzlblKoBar{a cy Kpo3 e(creplrMeHT Ha rIEeyMarcKoM
q[nrH.qpy Koj[ ce E,Lrra3r,r y raboparopnjr Uenr?a 3a a]'roMarcKo ]4rpaBrtsa]ie I1 SayrABy
TexrfiKy, OaKyrrera 3a MalrrrlrcrBo r rpaleruxapcroo y Kpaneey. Pe3ynraafi
ercrreprrMeuTa cy troxa3alrrr ao6py po6ycuocr y o$rocy rra fieKorr3lcrelrrlre oncepnaquje
(alrnajepe), Kao r.r ggreprropnoar y nopeleny ca amoprruolt z4euruSn<aqlje :a crcreue
ca rrpoMenJllrBr.rM rrapauerpnua roju ce xoplrcrr-r y Jrr-rrepaa)?[.

! nocneda'eu, ceduon noznaea,y, cy aara 3aKJE)4rHa pa3MarpaM ca [pe.{to3llMa 3a
HacTaBaK HdylHotlcfpaxhBaqKor pdaa Ha osrv npo6,reuuva.

5. Hay'{Hu pei) flTar[ aoKTopcKe axceprauuje

PaAoM Ha .mceprar{[jr.r KauArraar je aoruao ao pe3ytrara x 3aKJEyraKa (oju [Majy
cBoje Mecro n 3Ha.raj KaKo y Ha)Adoreopr.rjcKoM TaKo rr y fipa(auvuolr cvtrcry, og t<ojrx ce
II3ABajajy cneAehI,Il

> OopMynncaH je affoprraM 3a reHepucarEe 6IIHapEfix cxrfiara ca xe"'6eHoM
ayroxorapujancov. Palrujeuu anroprraM, 3a pa3nn(y oa opl]ruHanHo
rl3BeAeHor y Jrureparypn, Moxg reEepucarlr cr{nrare KoJrr cy AeQnqucarn Ea
IIporr3BoJbHoM rrrrTepBary.



Ilpe4norreua je aganrrrBua aBocrerreua rrpoqeAypa 3a rerreplrcarl,e onruMauruor
yna3llot cllruana 3a r.rAenrzQur<a4trjy OE uoAena rrprl ofpaHrlqe*y ttra3a.

Pa3BLIjes je po6ycnu a,rropzran 3a ecr[Maurajy fiapaMe,rapa nr,rneaparrx
cToxacT[qklx cncTeMa KoJu Je 3acnoBaq Ea Moar-ribEr{oBaHoM Macpe,:6$-
Maprlrrlorou $nnrpy, I4srpueue xeyprrcrr.rsre uogu$uraqzje Macpere:-
Maprruronor $lrarpa :uauajno nooehanajy E eroBy flparrrrqEy Forpe6l6[Boc1,
IIrTo je [o(a3aHo reopzjcrou arrajM3oM a uJ]ycTpoBaEo (po3 pe3ynaare
crrMyJraryrj a.

flpegloNena je po6yara npoqeAlpa 3a ecr[Marujy crarla EeJU/HeapE{x
croxacrrrqKnx cucrer,aa xoja ce 3acqoBa Ha MoAuOrKoBarroM lpohxperroM
Macpe,'le:-Mapruuooou Qturpy. I43BpIlIeEe xeyplrcTlIq(e nogr.r$uxaqlrle
[pourrpeHor Macpene-Maprnxoror Onrrpa :uavajno nonehaoajy *eroay
npaKrr-rsuy yflorpe6Jrroosr, urro je floxa3auo reopfijcKoM aHar 3oM a
llrycrpoBauo rlqreu3nonr.l"r cur,aynaqrj a.

Pa3Br.rjeHa je po6ycua npoqe.qpa 3a ynopeAEy ec.nrlraurjy napaMerapa u
cr alsa HeJrrHeapHrx ctoxacruqKux cl4cfe\4a Koja ce 3acHoBa Ha
MoAIr+uKoBaHoM fiporrjrrpeHoM Macpe,*es-Maprunoxolr Qr,IJrrpy. npar(IssEu
acnexar ao6ujeurx pe3y,[-td]a xnycTpoBaH je HTeH 4BHTTM cl-tuynaqrjava.

) @opvyrnrcan je po6ycnz alrroprr.lM sa ngenrrlQrxaqujy npeMerrcltr.r
IIpOMeI LIIBI'IX CIlCTeMar 3aCIIOBaIIOI IIa MOAeJIITMa Ca Ip9TUKOM IBJIa3a.
llpanrrunn acrrerTtr ao6rrjenux pesyarara nepu$moBarru cy (po3
eKcrlepuMellT rra [ge)4vrarcKoM tlrixHApy I(ojr ce rja,r]a3r y ,la6oparoplljll
IIeHTpa 3a ayroMarcr(o )mpaBrEarre n On),uaHy rexnury, (Daxy.nrera :a
Mau{EcrBo u rpaDeBlHapcrBo y Kpa,:6eBy.

6. flpr.lve*uoocr u Kopl.tcHocr pe])Jl rara y reoplrjl,t tl lrpaxcu

AoRTopcKa a[ceprarluja xar:4n4ara B:ranrlltrpa CrojauoBlrha, A!fln. rrIrrK. rrrau., fioa
riacnoBoMr "flraH[parLe eKcneplMerrra 3a pooycEy lrAesrtrouKaunjy AI|rIaMl,IqKrrx
orcTeMa", Aaje srrc 3HaqajE[x peyrnara xoju Mory 6trr[ rBy3erno KopllcHt y reopftjll }I
lpal(clr.

flpttcycreo cnyrajrocrr ce y pe,Lu{lrM rrpamuqnnM [po6reMrirMa He Moxe 3aaeMapvrrr.
Ilocnean nx uerormo 4eqeulrja, t,tl{TerttrB]:o cy [poyaraBarM npo6:revr peryp:rmurx
anroprrraMa I,IgenrrQnraqaje croxacruql{]Ix cucreMa. CxoAHo roMe Mrrore caBpgMeEe
r,rHxeBepcKe npuMeHe l{ao rrrro cy y[paB.J6arre lBBprxt{nM opraHuMa, AucrpII6]TllBIlIIM
cucreMr,rMa, caBpeMeHuM o['ru.]KI-rM ]pebajr.rMa rznu pooorrjMa 3axreDa ]Tlorpe6y
.lnrop[TaMa [AeqrnQnKaq[je y pearrroM BpeMeEy. TaKobe BaxHrr caBpeMer{r IlplrMepr.t
}1(,tsfryjy ecDrMarlrjy crarsa r lapaMerapa pa.qu rlpeAuKrlrle oayla, qyralttja, rutpena
saralyjyhn uarepnja, xao t,t rpoqere romno 6pro ce puanla r]'r(op Kolrrauor rKr.rBa,
(oruKll je pr,3III< oA rlr1al6a 6pane unr rpaxa rpaleetrcrnx o6je(ara no! ]Tr,qajeM Kfirog,
cEera, Be i'pa, 3eMJ6orpeca l-rrA. llopeA rora, reopuja r4enru$unaquje ce ycneruno
npnueeyje aa peruanarsg npaKT[qEux npo6neua n y pa:urlM ApyrriM o6racT[Ma, Kao Ilrro cy
KoM)rHrrKaIIfioHe rexHororDje, I{aBxraquja fi clrcreM], npaheea, exonornrerprja.
bllonHoopMarn(a, SrHaHcuj g, urA.

Moxe ce 3a&ny .rrri ga je pag na npnnperuu u r.Bpaarr Aoftropc(e gucep.raquje 4oxeo
qllTaB HLI3 npaKTn rrr[x !t (oEr(peTr]ux [iHxersepcKHx perrjeEa KoJa Mory y sapeaEoM
fleplioay aa ce ,rHTerpIlIIIy y urrpoK crlel<Tap npoqeca.



7. Ilauun rpe:enrlrpaH,a pe3ynrara nayunoj jasnocrn

Aeo pe3ynrara ore 4ucepraqlrje je neh ny6aurooau u oeprl$nxoaau ryo3 paAoBe y
MeD)uapoAHr.rM EaygHnM qacorurcr-rMa ca CUI4 Jrlcre (ao rr na uef5,rapo4nuv uayuuuru
cI{)aIIoBI:lMa.

IlpamllqHl, acleKTr4 Ha)AHor,r crpaxr.r Baqr(or paAa upe,{craBJEer cy goi'rahoj crpy.rHoj
jarnocTr rpos pea,ru:aqrijy npojerra TR 33026, MnflroraporBa 3a fipocBcry, Ha]Ty n
rexuonolr<rr pa3Boj Perry6rulxe Cp6lrje

Kolo.tcuja cvarpa Aa ucrpaxlrBaoa I{ p€yJ:Tar[I aoxTopcKe ar.rceprarrlr1c [p)r(aJy
o6[MaH rr Kop'lcrarl lrareprja,r, xoju uuatc x Hallarb€ Aa oe Kopllcrlr 3a rrpe3erraoBarie Ea
HayTEIIM cqalloBrrMa n o6jarruuoaee pa,{oBa y MebyrapoAErrM rl IoMahuM qacon[crrMa.
flonenyra grrcepraquja r,,roNe ga 6y,qe rpno uucrruparuBHa 3a Arur,v pa1 3a uvrp.;rrrvBarre Lt
IIaylIlI {e KojI4 ce 6aoe npo6aellarr1KoM reHep{calba olrliMarHrrx yJla3qux c'Irllrula II
po6ycrou r4exrzQuxau[joM alrnaMnqKrfl c[creMa.

Ha ocnoBy aBera r-r3roxeuor (oMr.tcuia aouocll aJrgaehl

3 A K J I , Y q A K

AorTopc(a aucepraquja naugu4ara Baaglrwpa Crojaxonuha, 4r.mn. rrax. Marn.! rroA
EaonoBoM: "fl'raH{par6e eKcnepuMesra 3a podycEy ngenrur}nxaqnjy ArrHaMrrqKrrx
c[cTeMa", y noTn]'HocTtl, Ka(o IIo o6rr4y TaKo |-{ no KBiLrrrTeTy! ogroeapa ogo6peaoj reuu
glIcepraqaje, ogr}IcoM 6p. 1016/4 oA 16.1L2010. ro4vue oA crpalrg Hacr.tBrro-Hayruor neha
MauMrrc(or $axyn:rera KpalseBo u Crpy.ruor oeha 3a rgxgultKo-Tgxr{c}JlorlKg Ha}aKa
Vnneepurera y KparyjeBqy oArFoM 6p. 28i 8 oA 12.01.2011. rolrHe.

, Pa:uarpana Hayqrra reMa je neor"ra ar<ryemra u gaje :ruavajan Ea)lunll notrpusoc
o6lacru po6ycae zgenrzQtrcaqlrje ooxacrtrqrrx cticreMa.

loxropcna gtcepraquja je pesynrar opurniaJrnor r{a} {gor paAa (ar{AaAila y oxBrlpy
noMerrlTe o6lacTr. KaHAnAaT je y rrprl(a3y [cTpaxr-rBar5a roptcruo yo6uvajeny n
craHAaptx ro8aHy crp) rHy rep\f l4Honor uj5. aor cy c fp),t( l lTa loKTopcKe nficep]aufi je x
M9TOIOJIOTT{a LI3JIaIa6a y c(naay ca }'HLIBep3r{TgTCKl_IM rlopMaMa.

3uavajau Aeo pe3ymata ao xojnx je rauaular 4ouao y roKy urpaae oee lncepral l t l je
Je ll]lcnlrKoBall y Br,rIIIe paAoBa, (oJr-r cy o6jaeEerr y uelyuapo4H[M IIa)AIEIIM iracofi[cxMa
ca CUI1 rtcre Kao n Ha MeblsapoAHrrM rra) rHr,tM ron$epeuqujaua, z na ra.j ua.rnu je
BepI,IOnKoBaH.

Ha ocHoBy cBera 3roxeHor. KoMhcxjd 3a nperJ.re[ H oueHy aorropcre lrcepraurje.
JeaHornacHoJe 3ar{tbftrna 4a nomopcKa arceprauaja noa tac,roeov:

"IIraHlrpaE,e ercnepnuenra :a po6ycuy lrgeurnt[lrrcaqlrjy gnuaMlrqKux cr,rcreMa"

KaHAlAara Bna.4[Mr\ra Crojanorrha, ArrrJr. Hx. Mar[., IIo KB,LrrrlTgry, o6ruy r
pe3ytrTaTr,rMa l-lcrpa'h-rrBarsa y rloTlryEocTtr 3aaoBoJ,baBa cTprrEe, HayqHe LI 3aKoHCXe
(prrrepr.rJwe 3a rr3paAy .qorTopc(e Arrceprar{uje, na ca 3aAoao,6crBoM npe4,raNe Hacraeno-



nayrHoM Behy oarcyJlrEra 3a tt,lalllwlcrBo u fpabeBuHaporBo y KpaJEeBy, aa Ha ocHoBy oBor

I43Beurraja s oIIpoBgAgHe npoqg,{ypg, AomopoKy Al{oeprauuJy rlp[xBarl Kao yollglllHo

ypabeEy I,l,[a KaqA[Aara no3oBe Ha jaBHy yoMeuy oA6pasy.

Kpar;eBo, I 1.09,2013. roA.

(Da(yrrer 3a MauutrcrBo u rpatestHapcrso y Kpar6eBy-npeac€AH[K
tta)"rHa o6nacr: CucieMt a)'roMarcKor yrpaBrla6a I{ On}uase vnpaB"Baql@
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ap 3opan P[6ap, peaoBHt npoibeoop
Maruunoru Qaryrrer y EeorpaAy_qnas
Hayqsa o6nacr: A)T oMarcno yllpaBrla$€

OaKy,'rrer 3a Mauj&uorBo It rpabeBu{aporBo y Kpa,%eBy_qraH
Ha)"rHa o6nasr: A)'roMarcxo ynpaBEa6e, Ony'ana re)(Huta It MepeBa

ap BojIlcnaB @n,rIInoBnh, BaHpeasll IIpotbecop

OaKy,'rrer 3a MaIIruHcrBo Ir rpabeBtnaporBo y Kpa,Jt'€By-Melrrop
Hay{Ha o6nacr AFoMarcKo yrpaBtba6e, Oflv'aHa r€xEum I{ MepeBa

Ap HoBaK Heauh. peA@tsu\Po+ecoP
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