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Kau4u4arxrarrra je o4o6peHa reMa AoKTopcKe 4uceprarlr.rje o&lyxoM Hayvuo-crpyqHor eeha 3a rexur{rrKo-rexHonorxKe HayKe

Yuneepsurera y Huury 6poj 820-01-3125-24 ot 13.06.2025. roAuse. Pyr<onuc AoKropcKe gucep'raquje xoju je KaHAUAaTKLII+,a.

rpeAirna je o4roeapajyhe ca4pxune, o6urua r{ KBaJrrrrera r4 norrryHo je y cxna4y ca oAo6peHoM reMoM. KasAuAarxuma je o6jaenna
rehra 6poj HayqHlrx r{ crpyrrHnx paAoBa xojra ca4pNe pe3ynrare rrcrpaxr4Bar},a y oKBr4py AoxropcKe 4ucepraquje il }IcrylraBa cBe

14 c[yrbEHo c T ycJroBA 34 OAEPAHy AOKTOPCKE AI4CEPTAIIIIJE
Kau.{uAar ucnyH,aBa ycnoBe 3a orreHy u og6pauy .qoKropcKe 4rlceprailuje xoju cy npeAaul)eHlr 3axosou o BHcoKoM

norpe6Hc )cnoBe ra o-rdpauy -roKropcKe anceprauuje.

BPEAHOBAII,E TIOJEAI{HIIX AEJ]IOBA AOKTOPCKE AIICEPTAIII{JE
Kparax onvt c noje4urr* A"ro"u arcepraurje q,r,, .l:#ij 1,,',r,i i

.{oxropcra gHcepraqxja o6palyje reMy eunnpujcxor MoAeJ'rHpa}La orrropa pe3ana KoA crpyra}r,a npHMeHoM

AHMeH3HoHnJrHe aHiurr43e. CaapNaj je noge,'sen y AeBer rrorJraBJba Kojr.IMa cy AoAarH rIperJIeA xopuurheHe nl,rreparype u

llpno, yBoAHo rrouraBJbe, pa3Marpa npeAMer h \vrJb r,rcrpilxl{BaH,a, 4eSzuuure ucrpiDKI{BarIKy xnilore3y, HaBoAlIi

npzMeneHe HayqHo-r.rcrp&(r,rBaqKe MeroAe, n aaje nperJreA rrpr{Me}beHe *rero4o:rornje ucrpiDrl4Bat+,a u crpyKType

Apyro rorJraBJbe AoKTopcKe 4racepraqlrje Aaje orrrrrlr rrpuKa3 rexuororuje o6page crpyrameM. Harcos 4e$uHucarra,
ilprzHunrra crpyralba, Lr3BprxeHa je cneo6yxeutHa aaaJwna u xracu$urcaquja $axropa o6page crpyralbeM, yx-rsyuyjyhrz,

Sarcrope pe3Hor arara, Marrrr,rHe a;rarKe, o6parxa r4 flpoueca o6pa4e, Kao I,I uepSopnraHcu o6pa.4e crpyr-abeM,
yxryuyjyhu nep$oplrance [poqeca, KBrurr,rrera, [poAyKTr4BHocrH, eKoHoMLIqHocrI{ t4 oApxnBocrH. Ha rcpajy rpeher
nouraBJr,a a:aanil3r4paHr4 cy BiDKHocr npaBr4JlHor us6opa faxropa o6pa4e crpyrarbeM n :uauaj Mo.qeJlllpalba nep$opnaancra

lpoqeca o6page crpyral*,eM, ca noce6uuM ocBproM na:nauaj paaroja euruapujcxux MoAeJIa 3a IIpeAHKLIajy ornopa
pe3atLa.

Tpehe rorJraBJbe AoKropcKe gacepraqr.rje 4aje a:aanu3y MoAeJrr,rpan a nep$opir,raHcLt rpoqeca o6pa4e crpyrarbeM.
Analu:upaHw cy sHavaj H quJL MoAenlrpalba nep$oprnraHcu. IIpe4craBJbeHI4 cy ocHoBHlr rpxcrynu MoAeJILIpalby

nepsoprr,raucu, rcoju [oApa3yMeBajy npnrrleny aHiurHT[rqKr,1x, HyMepr4r{KHx H eunuprzjcrux MoAeJIa, u usapureua je
yrropeAHa asa.nil3a rroMeHyrr4x Mo.u,e,.ra tro fl]rrarby npeAHocru, HeAocraraKa H TaqHocru. Ha rcpajy nornanra 4ar je
xpoHonorxKr4 nperureA:Hauajuux aHarHTuHKktx u enrnupujcKl,Ix MoAeJIa orfiopa pe3arc'a.
t{erepro [orJraBJbe AoKTopcKe 4r.rcepraqzje o6lxnara AeruubaH rrperneA AocaAa[rmzx HcrpiDKuBarba y o6lacru,
MoAeJrHpalLa orrropa pe3arba KoA crpyrarba qerr4Ka pa3nurruTrax KBuurr4Tera. Haxou aHarv3e nperxoAHHx I4crpuDKHBaIba,

u4eurlrSnrcoBaHn cy noreHqvjanHlr npaBrru r{crprDKrrBarLa y oItacru MoAeJIHpa}La ornopa pe3ama KoA crpyralr>a i

flero norlaBJbe AoKTopcKe Arrceprauuje npyxa reopujcxu H MeroAoJrotuKlr oKBI4p 3a [pHMeHy AHMeH3IzoHiLnHe aHzuIH3e

y MoAenr{pany nep$opMaHcLt flpoqeca o6page crpyraneM. flare cy ocHoBe h npI,IHIrI{nIz AHMeH3HoHULI]He ar,ailv3e,:,

yx,rsyvyjyhn MeroAe AlrMeH3uoHilrHe a*ar.v3e (Rayleigh-oea, Buckingham-oaa, Ipsen-ova, Marpur{Ha u MeroAa

raucnexqaje). P0srvrarpaHr cy kt npeAHocrr4 14 HeAocrauu AlrMeHsuoHturHe aHzuII,I3e.

L[Iecro rrorJraBJbe AoKTopcKe 4ucepraqraje 4aje rrpHMe]ry .{uMeH3uoHzurHe aHiurn3e 3a Kpeupame MoAeJIa sa npegurcqrEjy,

orropa pe3ar6a KoA crpyrarra xopuruhewev Buckingham-one z MeroAe u Marpl4qHe MeroAe. 3a npegxrqujy ornopa
pe3ar6a KoA cTpytarba Kper4paH je creneHu MoAen 3acHoBaH Ha 6esAIar\aeH3I4oHzuIHt4M rpyIlaMa. llope4 ocHoBHI,{x Sarropa
rcojra 4e$rznnrxy pexr{M o6pa4e (6psnua pe3arr,a, KopaK u gy6una pesarra), pa3MarpaHn cy Ia Sarcropu rojz ce oAHoce Ha

reouerprajy pe3Hor a,.rara (ruarlarlaarra4Hytyrao alra;ta 14 rpyAHrz yrao alara) H MexaHlaqxe KapaKTepHcrHKe Marepwjua:
rpeAMera o6paae (:are:Ha uepcroha), YriynaH 6poj yxryueHrx rrpoMeHJT,rrBrrx y uuJby KpeuparL'a MoAe,ra je 6zo ocarra,

(nounoHenre orrropa pe3ama, 6psaHa pe3al*,a, 6p:lrua novrohsor KperaIba, KopaK, Ay6uwa pe3an,a, 3are3Ha vnpcroha,
nrarepuja,ra o6parxa, rJraBHH HarraAHra yrao aJrara H rpyAHx yrao a,rara). Onurrn MoAel 3a fipeAuKur.rjy ornopa pe3arba

rrpeAcraBJr,eH je ra:pasoM y KoMe Srarypuruy rpa 6e:guneH3uoH€lJrHe rpyne (xortruHnrc 6psuHe pe3alba n 6psuue
nonrohnor Kperan,a, KoJTHqHHK ly1urue pe3alba 14 KopaKa (eurxocr crpyrorr.rHe) u rcoluunuK rJIaBHor Ha[aAHor yrna

:ar,ilta v rpyAHor yma alara) 
:

CeAnao [oruraBJr,e AoKTopcKe 4racepraquje fipeAcraBr,a eKcrrepHMeHTiLrrHH Aeo HcrpiDx:aaalba, xojn je floc,ryxl4o 3a

o4pefzsarre enrnupujcxux KOHcTaHTH rrperxoAHo KpeapaHor MoAena 3a npeAl4Kurajy ornopa pe3arba KoA crpyra]ba. Oso
rrorJraBJr,e caApxr{ orruc ocHoBa reopraje rrJraHr,rpama excrrepuMeHTa, orrnc o6pagHor c}rcreMa (naurIzHa aJIarKa, pe3Ha

zlrraT ca orce3HMa H AlrcKpeTHr4M Bpe.{HocT}rMa 3a rJraBHe TexHoJlo[rKe [apaMerpe la reoMeTp]IJcKe rlapaMeTpe pe3Hof:

ara'ra, rrpeAMer o6paae) H ofrrac cr{creMa 3a Meper6e, flpxKyrrJbarbe u a:narv3y 4o6ujeHrzx noAaraKa. ErccnepuueHTzl]rHa

MeperLa orrropa pe3an,a H3BeAeHa cy 3a rrrecr KB€L.rHTera qeJrHKa v3pa3il4twlTux rpyla'o6pa4rlaeocrn (C.1502, C.153 1,,

(.4382, C.+7i2, i.+s:o z i.48s0;, rpeMa nnaHy M:rrre pe3orryuuje (Taryurzjer oproroHarrHlr nus Lo (2t3t)). H:aprueHo je
v HcrruTr4Balbe MexaHr{r{Kr4x cnojcrara xopuruheuzx qeJIHKa. Ha Kpajy norJlaBJba Aare cy BpeAHocrH HHBoa

6esAr,rNreHsr,roHirJrHr,rx tpyla H H3MepeHe BpeAHocrH KoMrroHeHTr,r orfiopa pe3ama 3a cBltx [Iecr qeJIHKa, Kao u o1twlu
cTpyroTr{He y 3aBI4cHocTH oA BTITKOCTH CTpyfOTHHe 3a CBHX IIIeCT r{enuKa.

Ocno nouaBJr,e AoKTopcKe Azcepraquje iaapxH aHailv3y u gncxycnjy qo6ujeurax pe3yJlTara. IlpxrcasaHn cy KpeHpaHI4

MoAeJru 3a flpeAlrKrlujy uarHor ra ancujarHor ornopa pe3arr,a 3a cBrax mecr KBiulurera qeJlltKa. Pa!.m norBpAe

noy3AaHocrr.r H rrpxMeHJ.buBocru KpeHpaHHx Mo.qeJra H3BprrreHo je nopeferre npeAuKuraja rcpeupaHl4x MoAena H

eKcnepuMeHTiurHux BpeAHocrH 3a cBHx [recr KBaJrlrrera rreJrnKa ra o4pefeHe cy BpeAHocrH cpeArl'Hx a[conyrHttx
rrpoueHTyaJrHnx rpeuaKa H BpeAHocru xoeSnqujeuara AerepMuHarruje rpeupaHHx MoAeJIa. Ha ocHoBy KpeupaHnx

noBprxr4HcKr,ri 4rajarpanra r.r3BpueHa je auala:a yruqajnocrn 6enAnuessHoHiL'IHHx rpyna Ha orlope pe3arra. I4aepureH je



BTLJIHAaITUoHH eKcnepHMeHT 3a cBHx [recr KBrLrrurera r{eJrr4Ka ca pexHMuMa o6pa4e, oAHocHo BpeAHocrHMa,
6esruNaeusuoHzulHltx rpy[a, xojn H:acy o6lxrahenz uuugujar.:auvt TJTaBHHM eKcrrepHMeHToM. W:zpauynaru 

"y.xoeSuqujeurl4 Kopenaqraje uauefy npe4rzxqraja MoAena [r eKcnepr{MeHTzrJrH}rx BpeAHocrra 3a rJraBHH u arccujutuu orrrop
pe3aH,a. PaAu .qa,re ilpolleHe aAeKBarHocrH Kper.tpaHHx MoAeJra H3BpmeHa je aualu:a pe3[rAyaJra. KpeupaHu cy MoAenr4

3a rIpeAHKIrujy noe$uqujeHra oAHoca axcnja.nuor tz rJraBHor orrropa pe3a]ra H H3Bp[reHa je auarnsa yruqajuocru,
6esAzN{eHsuoHiuIHI4x rpyra Ha rcoefraqujeHT oAHoca axcr,rja-nuor u uraBHor orrropa pe3arba. Pea,rusosaHr4 cy AoAarHa
eKcrIepI4MeHT,trIHH orJIeAr4 paAlr Kper,rparba npolulrpeHrzx MoAeJra 3a rrpeAuKrrujy rraeuor ra arcczjaruor ornopa pe3aFba ca
,nolpaBHI4M xoe$uqrajenroM 3a noJlynpeqHur sao6Jberba Bpxa iurara pr Lr3BpueHo je nopelerre npe4rarcqraja KpeupaHux
,MoAena pI eKcrIepuMeHTuuIHIzx BpeAHocrrr. Y qrury [poBepe aAeKBarHocrn [peAJroxeHzx MoAeJrra 3a rrpeAzKqujy rnanHor,
N arccuja.nuor orrropa pe3alLa u ynopefema pe3yJrrara ca ApyrHM eunupujcxnM MoAenr4Ma, KpeupaHpr cy MoAenH 3a

npe4rzrrgjy rJIaBHor orrropa pe3arba xopzruhemeM pe3yJrrara H3 AoAarHor eKrcnepvMeura (nornyun Qarcropurz nr.raH) r,r:

eKcrrepuMeHTiurHux p$yJrrara H3 pefiepeHrne nureparype. Ha Kpajy oBor [orJraBJba rcepureua je a*arlaza
o6pa4runocrl4 I4crpiDl(raBaHlrx qeJrlrKa ca acneKTa orflopa pe3arba rrpeKo HopMzrJrr43oBaHor rJraBHor orilopa pe3arba KoA

crpyrarba u gar je Aerzr!'baH nperneA uoryhnx o6racru nplrMeHe MoAena orrropa pe3arba Ko.4 crpyra[ba, 4orc je rcourperua,
npHMeHa HJrycTpoBaHa Ha ABa rrpr4Mepa.

.{enero florJraBr'be AoKTopcKe graceprarluje 4aje 3aBprrrHy auanvay crrpoBeAeHlrx r{crpDKHBaH,a u aucxycujy .4o6njeHzx,
pe3yJrrara, orpaHlrr{erba nper,JroxeHr4x Mo.qena u 6yayhe npaBrre Hcrpax}rBa}ba.
Jlureparypa rcopumheua y oBoM HcrpzDKr4BaBy o6yxeara yKy[Ho 196 pe$epeHqra og rcojrzx cy ABe paroBlr npoHcreKJrr,r t43

]

BPEAHOBABE PE3YJITATA IOIfl OPCKE AII CEPTAUI4JE
Hfieo ocreapHBalba nocraBJbeHnx urubeBa u: npujaee .qoxropcKe 4racepraqr.rj e itlt )0{t ysas;1

OcHosHra uHJbeBH HayqHo-Hcrpzrlrr{BaqKor pa4a rojn cy nocraBJbeHr4 y rryujavu AoKTopcKe 4racep'raqraje y [ornyHocrn
cy ocrBapeHn. Hajnax<Hrzjvwrlr, Hayr{Hor r4crpiDKr4Bama, xoju je 4e$zHncaH y oKBHpy nprajaee AoKropcKe gracepraquje,,

oAHocrzo ce Ha aHarv3y uoryhHocrn uHrerpaquje AHMeH3HoHiurHe aHilrrlr3e H eKcnepr4MeHTa-rrHux rrJraHoBa Mzure

pesoryuraje c qHJbeM 4e$uuucarsa ennupzjcKLtx MoAena orrropa pe3ama KoA crpyralba rreJr[Ka H3 piBnHqHTHx rpy[a
o6pa4rusocru. Y gonropcrcoj 4rlcepraqraju je onaj ur,rJr, y rrorrryHocrH ocrBapeH xpos ceeo6)xBarHy aHanv3y
uajlurrLujvu. $afuopa o6pa4e crpyrarbeM, AerirJbHy aHzurr43y pa3nr,rr{HTux npucryna MoAeJrr4parL,y orrropa pe3an,a KoA

crpyrarba, HcrpzDKr{Barbe HayqH}rx MeroAa norpe6uux sa 4e$uuucarbe npeA}rKrruoHr,rx MoAeJra, prcrpiDKuBame r4

4eSuuucarre 6e4amen3r4oHzurHr.rx rpyna Ha ocHoBy aHzrrrlr3e napaMerapa odpa4e pe3aneM xoju y Hajnehoj MepH 1,rr,rrr5,
Ha ornope pe3arra, pea.nu:aqujy eKcrrepnMeHTaJrHor r4crp&Kr,rBalba 3a norpede rcpeupama npeAzKur4oHr4x MoAe,'ra,

Kpeupame caMrx MoAeJra 3a npeAuKrlrajy ornopa pesama KoA crpyrarba H eKcrrepnMeHraJrHy vutvgagujy pa:eujeurax
MoAera. Ha oaaj Har{r4H je no'rupfeHa [r rroJra3Ha xurrore3a, rrporrcreKJra u3 rrocraBJbeHor ocHoBHor rlr4Jba. llopea:
Hajnaxnrajer qr,uba HayqHor HcrpaxuBarba y norrryHocru cy ocrBapeHlr H fipeocrirJrvt r\HrbeB:a, rronyr npoueHe raeHocrn
KpeHpaHHx MoAera BaH oKBHpa rHuunja,ruo o6yxaaheHor eKc[eprMeHTiurHor xllnep-flpocropa H pa:eoja npoulhpeHHx
MoAeJra 3a npeAHKrrrajy ornopa pe3arba KoA crpyrarba ca norpaBHuru xoe$nqujeurorr,r 3a rapaMerpe xoju HHcy rperxoAHo
,pa3MarpaHr4 y oKBHpy AHMeH3r,roHiurHe aHaJrr43e 14 HHcy o6yxeaheHn y unutlujwtnoj excnepzueura,ruoj [JraH MarpHuH.

Bpe4Hoearse sHavaja 14 Ha)mHor AonpuHoca pe3yrrara 4rlcepraqr.rje i stt --l{}lJ Jt'-,,tri
Hayu urz Aorrpr4 Hou{ AortropcKe 4rzcepraqrzj e cy :

. CnpoeeAena je Kpr,rrurrKa aHaJrv3a z cucreMaruza4uja flperxoAHhx Hcrpa:KHBaH,a MoAenhparla ornopa pe3arba

. [Ipu uerueua je AHMeH3fioHiLrHa aHar.v3a:a n4eHruSurcar-Ifijy 6e:AHNleHsHoHutJrHhx rpyfla 14 onrurHx MoAera 3a

npe4raxqujy orrropa pe3arba KoA crpyralLayzuvajyhu y o6sup naj:nauajnxje yna3He napaMerpe npoqeca, rcoju:

nopeA ocHoBHHx rexHoJrorrrKax rrapaMerapa xoja ae$uHuury pexuM o6pa4e o6yxnarajy H napaMerpe reouerpnje,
pe3Hor aututar marepuja,ra o6parxa; ,

o [eQnuracaua je opuraHzrrrHa uero4ororuja eKclepr,rMeHTiurHor r4crpalrflBarba ra eunuprajcKor MoAeJr t4parba ca:,

IrHJbeM Kpel{pa}ba MoAeJra 3a ilpe.4uKrrrajy ornopa pe3arba KoA y3AyxHor crroJbarrrH,er crpymrba 6es rcopuruherra,
cpeAcrBa:a xraferre u rroAMa3HBaBe y SyHxqraju 6es{uN{eusHoHrurHux rpyla; 

i

. Pa:srtjeHu cy MoAeJrlr 3a flpeAuKrlrljy ornopa pe3arba KoA crpyralr,a ruecr KBrurr4Tera qeJrrzKa v3 pa3r,wwtrq,tx

rpy na o6 paaJb il Bocrr4 ca e Kc nepu Me HTzu.r HoM nar uga qnj o na :

. CnposeAena je a:g.arv3a noryhHocrra H rrpeAHocrz HoBor flpucryrra 3a KperrpaH,e [peAr4Krrr4oHux MoAeJra ornopa
pe3alba y rrorJreAy rar{Hocrlt npe.4urcr1nja, arvt Lt rro nHTaBy eKoHoMr,rqHocrr{ peanr4:arlrzje eKcnepr4MeHTzrJlHor

HcrpaxaBalba. xoja ce o[J]eAa y yureAil uarepujara. pejHor arara A eHeprrje 3a peanfi3aurajy excnepnMeHTa,
rrrrojeogsuauaja3aIIpaKTI4qHyraHgycrpHjcKyIIpVMeHy;

r larn cy [pHNrepH [paKTHqrre rrpuNreHe pe3y;rrara lzcrpaxnBaH,a.

Ouena caN4ocrilnHocrn HayqHor paaa KaHnHnara

Y roxy r43pare AoKTopcKe 4ncepraqzje rroA HacJroBoM ,,Err,ruupujcro MoAenI,IpaBe orrlopa pe3alra KoA

crpyrarba [p]rMeHoM .ur,rMeH3rroHa,'rHe aHaJII{3e", KaH.uLIIarKr4rra je cucrerr,rarrrqHr4M rrpr4crynoM, y3 I4cKa3aHy

ylopHocr ra rocnehenocr, ycreflrHo peilraBirna 3axreBe r4 a3asoBe. KannuAarxuwa je IIoKa3arTa crroco6Hocr Ia
upo6relre rrcrpaxr,rBarba perxaBa Ha Kpearr{BaH r,I opxrr,rHanaH Harrr,rH, Kpeupa opl4rl4HanHe npeAI4KuI,{oHe

MoAeJre r4 r.r3Bprxu anurur3y ra 4racxycujy go6ujenux pe3ynrara.I4crpilKt4BatlKy caMocraJlHocr KaHrI4AarKVrLe

nornplyjy 4 pap.oBur rrpoucreKnkr kr3 LrcrpaxrrBarba [y6nrKoBaHr4 Ha MebyHapoAHLIM xonQepeuqujarra u y
qacorrcr,rMaz Kao vpa!,uy6mExoean y BoreheM uelynapo,rHoM qacorrlacy KareropfieM2la.



Ha ocHony yKy[He rro3r,rruBHe orleHe pyKorrr4ca AoKTopcKe gucepraquje, unajyhn y BHAy :Ha.raj u aKryenHocr
TeMe, Kao r.r HayrrHo-r.rcrpaxr4BarrKe pe3yJrrare KalrAr{Aarxrr}be, qraHoBu Kouuczje 3a orleHy u og6pauy
AoKropcre gucepraquje :axsyuyjy Aa noAHert4 pyKonr.rc AoKropcKe glrcepraquje rpeAcraBJba oputulaunaH kr

suauajall HayrrHu pa.q. 9.nanoru Konrucuje ca 3aAoBoJbcrBoM [peAJro{cy HacrasHo-HayqHoM eehy MaruuHcKor

Qaxymera y Hr4[ry u Hayuno-crpyrrHoM aehy sa rexHr4rrKo-rexHoJrorrrKe HayKe YHueep:urera y Huruy 4a
noAHerI.I paA KaHArrAarKr{[be Jenene Crauojxoauh, uacrep r{mxerLepa MartrrrHcrBa, noA HacJroBoM:

,rEunupnjcxo MoAeJrr.rpame orrropa pesarra KoA crpyrarba rrpr{MeHoM ArrMeH3[roHaJrHe auarn3eo'

[pr{xBarr.r Kao AoKTopcKy Ar4ceprarl ujy, axauauairrKxrby rro3oBe ua ycrrreuy janny og6pa}ry.
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Aaryu lr Mecro:

@e6pyapa 2026.roguue y Huury u Honou Ca4y

Yuunepeu:rer y Huury,
Maruuncru Saxy.nrer y Hra_my

Yuueep:urer y Huury,
Mauuucrcu Qaxy,rrer y Hrl-ruy

Yuusep:urer y Flnmy,
Mauruscrcu Qary:rrer y Hnruy
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YHurep:urer y Hoeon Caly,
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