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TEXIIOJIOIIIKI,I @AKyJITET, HOBr4 CAI

I,I3BE IIITAJ O OIIEHI,I AOKTOP CKE AIICEPTAIII,IJE

I TIONAUI4 O KOMIICI4JI,I

1. Aaryrr,r rr opraH rojz je rrMeHoBao xolrucrajy
3 . 7 .2009 . HacrasHo-HaytrHo nehe TexnoJrorrrKor $arynrera

2. Cacras xouucuje ca HasHaKoM I{MeHa r,r npe3I,IMeHa cBaKor qJraHa, 3Barra, Ha3prBa yxe
HayqHe o6racru sa rojy je uza6par y 3Balbe, AaryMa z:6opa y 3Barbe r,r Hir3r,rB fraxylrera,
ycraHoBe y xojoj je unan r<ouucuje 3anocneH:

[p Crenan flonon, pea. npo(p. 2007.
Euorexsonorzj a u 6uoxerr,ruj cKo r.rHxr4 xrrepcrBo
Texnorouma $axynrer Hoer CaA

Xorenujepcreo,
IIM@ Hoez Cal

HaytrHr4 capap;r,:alr., peus6op 31.05.2007 .

BuorexHraqKe HayKe - [pexpaM6ese rexuonoruje
l4ncr*rryr 3a npexpaM6eue rexsoloruje y Honou Ca4y

[p Baa4a Be.nr<onuhr peA. npo$. 1995

AKAAEMVK,

Xeuuj cxo ra 6uoxeunj cKo HxprmepcrBo
Texnonoruru $axynrer, Jlecronaq

II TIOAAUII O KAIUIIINATY

1. Irlrrae, uue je.{Hor poAr{TeJ6a, rrpe3raMe:

Je.uena CrasKo Orlnuuosuh
2. ,{arylr pofema, oflrrrrr{Ha, peny6ruxa:

1 3. 03. 197 6. Hosu Cas, Cp6vrla
3. ,{aryrr,r o46paue, Mecro krlaa3lrB ManrcrapcKe re3e:

22. 04. 2005. Honu Ca4, Ilpexpa"r,t6ena BrIaKaHa zs ruehepue pene 3a npexpaM6euy ran4ycrpnjy
4. Hayuna o6nacr u: roje je creqeHo aKaAeMcKo 3Barbe Marr{crpa HayKa:

Hay.rua I[cIII4[nrIHa Texnonoruja yrJbeHoxr{AparHe xpaHe, Hayr{Ha o6nacr
Texuololmo-6uorexsoJrorrrre HayKe

III HACJIOB NOKTOPCKE NI4CEPTAIIIIJE:
I{nreparcquja upexpapr6enux BJraKaHa ca fpaArrBHrrM Marepujaua recra y rrocryrrKy
rr3pane [eKaDcKrrx [porr3Bo,rla cHlrxterre eseDrui e

IV IPETJIEA AOKTOPCKE AI,ICEPTAI{LIJE:
Haeec'rl4 KparaK cagpxaj ca Ha3HaKoiu 6poja crpaHa rrouraBJba, cJrr{Ka, rrreMa, rpalpurona
I4 Cn.

,{orropcra 4racepraquja je nauracana jacno r{ rrperne.4uo r{ caA}rc{ cleAeha [ouraBJr,a:
. YsoA (crp. 1-2)
. flocrasxa npo6nenra (crp.3)
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. TeopnjcKl{ Aeo (crp. 4-35)
. EranepzMeHrarrHpr 4eo xoju o6yxnara: Marepuja,r (crp. 36 - 37) Meroan (crp. 38

- 45) u Pesyrrarr il lptcr<yckrJa (crp. 46-104)
. 3axnyuax (crp. 105-109)
. Jlzreaprypa (crp. 110-i 19)

Pal ca.qpxu 119 crpaHa, 57 ctruxa,26 ra5etrc u 84 mrreparypHa III,ITara

v BPEAHOBAIbE fI I{X NEJIOBA NOKTOPCKE NUCEPT

Y Vnoay je cranrsen aKueHar ua sna.rajnocr SynrqroHaJlne xpaHe 14 rrpexpaM6enr.rx

BJraKaHa y onrxreM uacrojalry 3a orlyBalbe 3ApaBJba I,I npeBeHuzje uexux MacoBHrrx

He3apa3Hr4x 6olecru. Irlcrarnyra je vzrreuzua Aa cy neKapcKz rlpot43Bogll cBaKoAHeBHIr

cacrojuu o6poxa cBr4x pexrMa vcxpaHe fi la say:unrajy snauajno Mecro y :ryacroj
ptcxpalrn, a ila Ha HarrreM rpxrrlnry ne4ocrajy rpola3BoAlr rojz uoce4yjy arpu6yre

$yHxquouanHe xpaHe.

Y norrtaeJby Ilocraexa upo6neua je nanegeHa cBpxa rlcrpaxllBarra xoja ce o.qHocr4 Ha

yrnpfnnarre MexaHr{3Ma r.rHTepaxqnje rplr Bpcre xovrepqnja;rH}rx BJIaKaHa (Fibrex pr ABe

Bpcre unynrua). Oea eraxHa orpaHutreno 6y6pe u uvqy penarl,rBHo BeJrr,rKr.r Kalarlr.rrer
Be3r,rBarba Bo.qe r,r rro3HaBarbe IsI4xoBe lrureparquje, IIpBeHcrBeHo ca [poreuHcK[M
KoMrrJreKcoM aJrpr v ca cKpo6ou, y npoqecy [polr3BoAlbe xre6a, KaKo y peAoBHoM

TexHoJrorrrKoM rrocryrrry raKo lr y rrocryrlxy 3aMp3aBayba recr1 IrMa 3a qurr 4o6ujarre
lpor{3BoAa lrcMerbeH}rx Hyrpr{Tr.rBHr4x KapaKTepr,rcrllKa u o6ez6efema npenopyqeHor

.qHeBHOf yHOCa BJIaKaHa.

Teopujcrcu Aeo calpxr4'tprt qenr4He roje cy Heonxo.{He 3a ryMar{6e eKcnepr,rMeHTaJrurrx

pe3ynrara. Y rpnou Aeny cy crrcreMarpr3oBaHlr aKTyenHI4 nr{TeparypH}r noAarlu xoju ce

oAHoce Ha nporer4He rllxeHr,{ue, rrr4xoBa reHerl,rKa rr cryKTypa, [poMeHe xoje nacrajy y
IIpOTeI{HI,IMa TOKOM CKnaAI,IIIIT€ISa I,I MJIeBeISa ruXeHI,Iqe, I/t TOKOM TCXHOnOIIIKOI npOqeCa

r{3paAe xre6a: y rpoqecy 3aMeca u (fepuenraquje recra, npI4npIKoM treqerba I4

3aMp3aBarr,a. Hayruo je o6pasroxeHa rrorpe6a npuueHe peonomxrax r4crrrrrvBarua recra,
KaKo (fyn4aneuraJtHLrx raKo n ennzpujcrux, y qI{JEy yrepfunarra urirepaxquje
npexpau6eHr{x BJraKHa ca nporerrHr.IMa recra. Hanereua je npo6leMar[IKa Be3aHa 3a

3aMp3aBarle neKapcKt4x [por43BoAa u ytwpj 3aMp3aBalba Ha peonollrKeM oco6zne recra
r.r Ha freKapcKrr KBacau. Taxofe je ouucano nopeKno I{ Bpcre upexpau6eHr4x BJraKaHa Ir

rbr.rxoBa [pI4MeHa y npo3Bo.{Bu xte6a.

florrasJre ExcnepuuenTaJrHrr geo o6y<nara cre4ehe qenLIHe: Mareujan, Meto4u,
Pery.rrrare r,r ArrcKycrrjy. Y nornasrsy Marepujan laru cy HeonxoAHlr rIoAaIIIl o Bpcrll
ropumhenor lrarepujana u nane4eu je npou:nofav. Kopuruheue cy rpl{ Bpcre
pa3nv.ukrlrx upexpa6eHrrx BrraKana (Fibrex, inulin HPX ra inulin GR, roju ce pasnuryjy
rro Ayxr.rHv MoneKyncKlrx JIaHaqa ), 4na y3opKa 6paurra, cBex rIeKapcKLI KBacau,

K)4(4rbcKa co ,r ocraJre cr4poBr.rHe. Y rtorrtasJby Mero4u rlocrynll]I o4pefunarra cy
cr4creMarr.r3oBaulr y cre.4ehe rleJrlrHe: Qusuuxu uemodu o6yxearajy nocryrlKe
o4pelunarra lrohu 3aApxaBar6a Bo.qe v pacrBopJbr.IBocr npexparr6uNx BJraKaHa,

xeuujcrcu uemodu o6yxnarajy rocryrrKe oApebrsalia cagpxaja BJIare, rporelrHa,
crpo6a, illrrrvrra, pe3LIcreHTHor crpo6a, u npexpau6enux BJIaKaHa, peonoruKa

ucnumularbq o6yxnarajy nocTynKe I{3paAe SapzHorpaua, excTeH3orpaMa,

MaryporpaMa, Br.rcKorpaMa, Meperbe KapaKTepvcrlrKe reJla Ha Haake rheo stress anapary,
Mepeme pacrerJbl,IBocTl{ recTa uo Kieffer-y, o4pefnBalLe TeKcType cpe.{une xle6a,
ocmanu uemodu o6yxnarajy nocrynKe o4pelznarra KaHerLIKe 3aMp3aBal+,a lI
oAMp3aBarba recra, upo6no reqeme xre6a, oIIeHy xre6a Ia o4pefunarre 6oje cpeALIHe

xle6a, cmamucmuqKa aHailu3a; o6Y<sara [pI{MeHy n a Statistica Orisin 7.5b
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Ar,rcKpr.rMrrHarr.rBHe cTarprcrlrrrKe rrapaMerpe (cpeArsa Bpe.(Hocr, craHAapIHa AeBprja]qxJa,

roeSuqujeHr napujaquje u r.rHrepBan noBepelba u Komlov-Smirnov - recr HopMiurHe

pacrroAene) xojz cy recrllpaHl4 aHaJII'I3oM uylrunapzjauce MANOVA kr

Ar4cKpr.rMr4Harr4BHoM aHaJrrr3oM. Oa ynunaprajanrHux nocryfiaKa upuuerrena je
ANOVA.

IlouasJre Pe:ylraru rr ArrcKycuja je czcreMarpl3oBauo y qerrlpu uenplHe. Y upnolt

.qeny ucflr,rraHe cy ce $usunoxelrujcxe oco6uue (perenanure sa oco6uue recra)
o4a6paHrax BJraKaHa Hapa3nwlrvrurvr pH BpeAHocrl4tnra. IIoce6aH HarracaK je cranren na
cnoco6nocr Be3r{Barba z cuoco6uocr 3a,4pxaBalra BoAe Kao I,I Ha BplcKo3l4rer cycnensuje
xojy uune BJraKHa rr BoAa. Apyry qenrrHy aILIHe pe3ynrarlr Meperra peonolxKux oco6una
Tecra ca BJraKHr.rMarrpkr pa:nz.ruroj pH npe4nocrll BoAe 3a 3aMec, [pI4 r{eMy 4o6ujenra
loAaUu 4ajy yeua y r{HTepaKrILrJy pa3nvrtl4Tlrx BJIaKaHa I{ [porel,IHcKor KoMrIJIeKca Kao I4

anrepaxqujy BnaKaHa r,r xeJrarrrHa3l4paHor cxpo6a y npoqecy rpoLI3BoArLe xre6a.
Yrzqaj unrepaxqrje BnaKaHa ca crpyKrypHLIM KoMIIoHeHraMa recra o4pefen je
MeperLeM peonorrrKr.rx r{ neqrrBHrzx oco6une 3aMp3Hyror recra, npu qeMy je rocuarpan
Aorrpr,rHoc KapaKreprcrr4Ka BnaKaHa roKoM 3aMp3aBarLa y flepploAy oa 60 4ana. Tpehy
qenr.rHy rrr.rHe repMoAr4HaMurrKa Meperba xojuua cy ao6zjeuu rIoAaIIu o lrraqajy Bpcre 11

KOJII4qI,IHe BJIaKaHa Ha KIIHeTIIKy 3aMp3aBal6a, OAHOCHO OAMp3ABAILa, Ha pa3nHqI'IT[IM

reMneparypaMa. y uereproj qenr,rHll cy Ha ocHoBy pe3ynrara y nperxoAHlrM

t4,ctrvrrtrBar+;:lrMa a:naJrkt3upalur KBzurr{Ter, xeuujcru cacraB I,I eHeprercKa BperHocr xre6a
ca pa3nkrqurr,rM KoJrI,rqr4HaMa BJraKaHa, y qzJ6y go6njawa xre6a BAcoKor KBaJII,ITera ca

arpu6yruua $ynrquoHar'IHe xpaHe.

Cnu pesynraril vrcfittrr{Barba cy pa3noxHo I{ jacno [poryMauenvr kr rIoBe3aHLI ca

caBpeMeHr4u reopuj crcI,IM ca3HaIbHMa.

flouanrse 3arcrsyuarc caApxr4 37 ra\axa y xojurr,ra KaHArrAar jacHo cyMlrpao pe3ynrare
pap.a v npaBl{nHo ([opuynucao 3aKJbytIKe.

IlorraeJre Jlureparypa caApxn 84 nureparypHa HaBo4a, uefy r<ojurraa upon:ra4ajy
HaBOAr,ra HOBI,IIer Aa

VI Cuucax HayqHux t4 crpf{Hr,rx paAoBa r<oju cy o6janrsenu I4nI4 rrpt4xBahenu sa

o6jan;r,unarre Ha ocHoBy pe3ynrara r,rcrpaxllBar+,ay oKBlrpy pa[alaa 4oxropcrcoj 4vcepraquju
y3 HarroMeHy:

Filipovid J., Filipovi6 N.: Mathematical analysis of effects of commercial fibers on

yeast dough at freezing, Frist European Food Congress,4-9 Novembar 2008, Ljubljana,
Slovenija, Mu
Filipovic J., Popov S., Filipovic N.: Behavior of different fibers at bread dough freezin,
Chemical Industry & Chemical Engineering Quarterly, (2008), 14 (4) 257-259. (SCI,
Chemical engeneering,bez IF) Mzl
Filipovic J., Filipovic N.: Fibers in the dough influencing freezing and thawing kinetics,

International Journal of Food Science and Technology, upuxnahen paA 3a IxraMny

16.06.2009. (SCI Food Science and Technology,24193,IF:1.173) Mzr

Tarcarusuo HaBecTI,I Ha3LIBe paAoBa, rAe u KaAa cy o6janmenz. Y c:ryuajy paloBa

upzxnaherurx 3a o6janrunarre, TaKcarr{BHo HaBecrH Ha3IrBe pa,4oBa, rAe pI xa.{a he 6utu
aBJbeHpI u IpI,IJIOXI{TI4 nOTBpAy o ToMe.

1.

2.

3.
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VII 3AKJbYIIUUOAHOCHOPE3YJITATI,IIICTPAXI,IBAIf,A
Onuu rrcrpaxrrBa rukrv,a o crBapenr,r cy cne4ehn pesynrarr.r :

o OapebeHe cy Suszxoxeuajcr<e oco6une rpa pa3nr4rrr,rre Bpcre BnaKaHa (Fibrex-a r{ ABe
Bpcre Lrrynvtna: inulin HPX u inulin GR), npn ueny je noce6ari HarJracaK craBJbeH Ha

Karrarlr4Ter 3aApxaBarba BoAe Ha pa3nuql4rwn pH BpeAHocrr4ua. [IpahemeM crerreHa
6y6pema 14 Br{cKo3Ltrera 4o6ujeHu cy nonauu peneBaHrur.r 3a lrHTepaKrlujy Brranala,lt
cycnensuje 6paruHo - Bo.4a.

o flpaherreM peonomxzx oco6uHa recra ca BnaKHHMa 4o6I,rjena cy rorarlr o unrepaxquju
BJraKaHa pasnwiltrkrx cnojcrana, KaKo ca [porelrHcKr,rM KoMlJreKcoM TaKo r,r ca
crpo6nuu reJroM, y [pouecy npol43Bo.u6e xre6a. flpaluxoru 3aMp3aBar]a recra y
neplroAy oa 60 ilana, npaherrelr peonollrKlrx oco6una recra r.r KBaJrr{Tera x.ne6a 4o6njen
je ynug o AerroBarr,y BnaKaHa y recry xoje je 6uro saupsaBaHo, a MareMarr,rqKoM
auaJru3oM je yrepfen Aorrpr,rHoc KapaKTepr{crlIKa BJraKaHa nocMarpaHr.rM frapaMerpvMa
KBa.rll.rrera recra ra xle6a..

o flpaherreM TepMoAlrHaMar{K[x Meperba 3ulMp3aBarra/o4rvrp:anarra recra ca panr4rrrrroM
KOJrr.rqr4HoM r4 BpcToM BJraKHa yrnpfen je yrzqaj BJraKHa na 6p:any, ToK r.r Kr4HeTr,rKy

3aMp3 aBarb al o awpzasarba recra.
o O6jer<u,rBHr{M MeroAMa Mepema z cneo6yxnarHoM crarrrcrilqKoM aHirJrpr3orra 4o6njenz cy

rroy3AaHr.r r4 peneBaHTH [o.4aII]I xojznaa je yrnpfen yruqaj KoJrr{rrr4He r.r Bpcre BJraKaHa Ha

oco6uue xre6a rr3MerLeHe Hyrpr.rrr.rBHe BperHocru v ca KapaKTeprrcrzKaMa

$ynxqnoua,'rHe xpaHe.
o PegyrratLr uctrr4TrBalra cy IIoKa3aJII{ .qa Bpcra I4 KoJII4qr,rHa BJraKaHa yrr4qe Ha KBaJrr4Ter

roroBor [popr3BoAa, d Ad ce npaBl4nnuu u:6opoM BJraKaHa rr rro3HaBa]Ly Er,rxoBe
raurepaxquje ca crpyKTypnrrM KoMrroHeHTaMa recra Moxe [o6uru xle6 cen:opHr{x
KapaKTepr{crrrKa 6rzcrux 6e.nou xne6y aJII4 3HarHo no6oruranux Hyrparrannux e$exara
xoju ra cnpcranajy y $ynrquoHanHy xpaHy. O4pefeua BJraKHa rro3r{rr.rBHo yrr4qy Ha

KBIIJII,TTeT [pOr43BOAa OI 3aMp3H]'TOr TeCTa, npll rreMy Ce MoXe Ilpoqec
3aMp3aBarLa,/o4rr,rpsanaBa MaTeMaTr4rrKr4 Mo.4eJroBaTr,r IxTo oMoryhana qenrpanr43oBaHy

npor.r3BoAr6y r.r mIzpoKy Ar.Icrpl{6yuuiy npoLI3BoAa y3 orryBarle BrrcoKor KBararera r.r

3aApxaBarbe xeJbeHr4x KapaKTepI,IcTI,IKa.

VIII OIIEHA HAIII,IHA TIPI4KA3A VT TYMAIIEIbA PE3YJITATA
I4CTPA)ItI,IBAIbA
HAIIOMEHA: Excnnvrlr4THo HaBecrrr rro3prrrrBHy I{JILI HerarprBHy orleHy Haqr4Ha rrprrKa3a r.r

TyMaqerba pe3YnTaTa I4cTpaxI4BaI6a.

Y gorropcxoj .uuceprarJuju pe3ynrarr,r cy jacHo LI nperneAHo npr.rKa3alyr y ra6er.arv,a u
gujarparlrzrraa. Pesy:rrarra cy MareMarasrr4 vr crarr.rcrr.rrKr,r o6pafeuu kr yrnpfena je
crarr.rcrr4qKa snauajnocr yruqaja rpr{ Bpcre pasnv.tvrzrx BJraKHa Ha peonoIrrKe r4 nerlrrBHe

oco6une 3aMp3Hyror recra, o6yxaheuu cy rl pa3nr[tvrr4 aclexTa yruqaja BJraKaHa Ha

peonorrrKe r{ [erIr4BHe oc6uue recra u xte6a Kao Ilrro cy : Kr.rHerr4Ka 3aMp3aBarra/o4rapeaBalr,a)

ceH3opHe wHy'tpyrrkrBHe KapaKTepr.rcrlrKe. Tluauerre pe3ynrara je cry4uosHo y3 uopeferra ca

ca3Harrr,rMa o6ar:resuu y nay.rHo i JIL{TeparypI,I.

IX KOHAIIHA OUEHA AOKTOPCKE AIICEPTAIIIIJE:
HAfIOMEHA: ExcnruqrrrHo HaBecrr4 ila nv 4ucepraquja jecre vnkrntrJe leartLraana y cKnaAy

ca HaBeAeHravr o6pas.noxerbeM, Kao A la nv oHa calpxvturrpr He ca.4pxl4 cne 6urne eJreMeHTe.

Aaru iacue, npeqr.r3He ra KoHIIIT3He oAroBope :r^a3. u 4. nwrat+e.

1. fia wrje gucepraryujauanucanay cKna,uy ca o6pasnoxerbeM HaBeAeHr{M y npujanz reue

,{oxropcra 4ucepraqvja je nanucana y norrryHocrrl y cxnaAy ca o6pasroxerLeM HaBe.{eHr4M

y npuiasz reNae

2. fla rut.qlrceprall]Iia ca4pxla cee 6urHe eJIeMeHTe
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floxropcxa 4ucepraquj a caLp]KLr cne norpe6ue eJreMeHre rojn cy snavajur,r 3a oBaKBy Bpcry
paila

3. flo ueuy je 4ucepraquja opurrrHanaH AorpraHoc Hayrlu
Opurunarulr AorlplrHoc HayIfLt oBe AoKTopcKe ,ql{cepraqraje orne,ua ce y cneo6ycarHocrr4
acrpaxl{Barba pr ucrvrrvrBaeba r.rnreparquje rpr4 Bpcre BJraKaHa (Fibrex, inulin HPX u inulin
GR) ca [poreLIHcKI{M KoMIIJIeKcoM I{ cxpo6nzu reJIoM, KaKo y pe4onHoj flporr3Bo.{rbu xte6a,
TaKo u y npol{3BoAIBI4 3aMp3Hyrl{x rpor.r3BoAa. Y:rnpfeuo j" aa je upoqec 3aMp3aBar}a 14

orMp3aBarLa uoryhe MareMarI{rrKLI Mo.qenoBatur) Lr rpernoxeHa je ogronapajyha je4uaur,rua
r<oja a4er<narHo orll4cyje upoqec [poll3Borr]e xre6a ca BJraKHr.rMa rrocryrrKoM 3aMp3aBarLa.
Peaylrarz vcrrvlTvrBarLa npyxajy snauajan Ao[pI4Hoc pa3]MeBarby [poMeHr{ peonorrrKr.rx
oco6una recra ca BJIaKHpIMa v onaoryhanajy nolerre olrr4MaJrHor rexHoJrorrrKor rrocryrrKa
npolr3BoArre xre6a ca oco6unanaa SyHr<rlr4oHanHe xpaHe r<oja arrra 3a rIrrJB o6es6elerre
M[rHr.rMaJrHor AHeBHOT flpeflopytreHor yHoca BnaKaHa y xpaHa.

4. He4ocraqr.r 4ucepraqraje u rbr{xoB },rl,Iuaj Ha pe3ynrar r4crpaxr.rBarba
Hncy youenra snauai Hr4 Hegocrau r y ruceprauuiu

x [rPEIJIOI:
Ha ocrony yKynHe orleHe Arrceprarlrie, rorraucuja rpeAnaxe:

Ha ourony yrynHe oIIeHe 4I,Icepraquje, rouuczja roucmryje aa je AorropcKa 4ucepraqraja np
Je.rrene Ou.rruuonuh, r<ao cneo6lxnarHl4 r4crpaxl4BarrKr.r pa1 y AoMeHy rrpor{3BoArle xre6a
no6omuanux H)'TpI,ITI,IBHIax KaparTeplIcrr,rra ca oco6znarraa $ynxquoHanue xpaHe, y
rlorrl)aHocrl4 ocrBapl,Ina nocraBJleHe rlr4JbeBe r,IcrpaxuBarba. Aua,rarN.rKl4 rrpr4cryrr upo6lenay,
IIpI4MeHa CaBpeMeHrIX I{HCTpyMeHTIIJIHIIX MeTOAa, MaTeMaTI4rIKa r,r CTaTr.rcTLIqKa al].aJrur3a, LI

AeraJbaH yBI{A y Apyra ca3Halba o6jaersena y nr4Teparypr4 cy rnaBHe o.unlrKe oBe AoKTopcKe
gucepraqraje. Pe:ymaru xoju rpolrcna3e r43 oBe re3e AonpvHoce lmorpe6n BJraKaHa KoA
3aMp3Hyror LI He3aMp3Hyror recra rlpu [por,r3BoAIr,H xne6a ca rr3MerLeHEM Hyrpr4Tr.rBHr.rM,
Kapaxrerpl{crllKaMa u go1ujawy HoBor rrporr3BoAa roju raua oco6zne (fyuxqzonirnHe xpaHe r{
o6es6elyje MIaHI4MaJIHy AHeBHy uorpe6Hy KoJIIrqI4Hy HecBapJBr.rBrrx yrJreHrzx xr{.[para.

Ha ocHoBy tlo3trrrrBHe orleHe AoKTopcKe 4ucepraqlrje Mp Je;rene @znunonrah,
Konruurja rpeAJrar(e Hacranuo-HayqHoM nehy TexnoJrorrrKor Qarcy.urera u CeHary
Yuunepsurera y Honou CaAy Aa ce AoKTopcKa 4racepraquja [pr{xBarr{, a KaHAr{Aary
olo6pn ot6paHa.

IIOTIII4CI4 IINAHO BA KOMI4CI4JE

[p Crenan flouon, peAoB. npo(|

{p Ropfe Ilco4opon, HafrHr.r capaAHrdK

[p B"raga BeJrrosrh, peAoB. npoib, aKaAeMrrK



HAIIOMEHA: 9nan xouuczje xoju ue xeJrr{ Aa Ilorrrlrue u:nemraj jep ce He cJraxe ca

Mr,rrrrJberreM nehnue qJraHoBa rorrucuje, AyxaH je 4a yuece y usneruraj o6pasroxeme, oAHocHo
pa3nore s6or rojux He xeJIIr Aa rlorrllrIue u:nemraj.


