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PE<I>EPAT 

1. Yno~ 

1.1 Xpononomja ono6paBai-ha H 113paAe )J,HcepTaunje 

Cno6o)],aH Toll,ocnjeBHn je 11p11jaB110 TeMy 3a H3pany noi<TopcKe )],HcepTaunje 2o2o20 17. ro)],HHeo KoMHCHja 

3a CTY)],Hje Tpener CTel1eHa je Ha CBOjoj Ce)],HHL\H )],aHa 7 o2o20 17 o fO)],HHe pa3MaTpana 110)],HeTy 11pHjaBy TeMe 

)],OKTopcKHX CTYAHja H cBoj 11pennor o oueHH 110A06HocTH TeMe H KaH,UH)],aTa y11yTnna HacTaBHO-Hay4HOM Beny 

Ha ycBajm-heo HacTaBHO-Hay4HO Bene je Ha cBojoj ce)],HHL\11 AaHa 240202017 ro)],HHe 11MeHoBano KoMHc11jy 3a 

ou,eHy ycnoBa 11 11p11xBaTai-he TeMe oBe noKTopcKe )],11cepTal(l1jeo HacTaBHO-Hay4HO Bene Ha ce)],HHL\11 OApn<aHoj 

)],aHa 14.3o2017o ro)],HHe ycBoj11no je 110)],HeTH H3BewTaj KoMHcnje ( onnyKa 6po 5063/11-2)0 Bene Hay'IHHX 

o6naCTH TeXHI1'1KI1X HayKa CBOjOM O.ll.RYKOM 6poj 61206-1 185/2-17 0)], 27 o3 o20 17 o fO,UHHe )],aRO je carnaCHOCT Ha 

rrpe.ll,nOr TeMe )],OKTOpCKe )],11CepTal(Hje 110)], HaCROBOM: ,Pa3BOj ~OTOaKyCTH'Il<Of MepHOr CI1CTeMa 3a TepM11'1KY 

KapaKTepH3al(Hjy TaHKHX y3opaKa" 0 

KaH)],H)],aT je )],aHa 3108020170 ro)],I1He 11pe.ll,ao ypal)eHy AOI<Topci<y nHcepTal(Hjy Ha npernen H ou,eHyo 

KOMI1CI1ja 3a CTY.ll.Hje Tpener CTeiTeHa Ha CBOjoj Ce,UHHL\H O.ll,p}l<aHOj )],aHa 5o9o2017o f0)],11He 110TBp.ll,HRa je 

11Crryl-heHocT rroTpe6HHX ycnoBa 3a 110/.I,HOWel-he npe.ll,nora HacTaBHO-Hay4HOM Beny Enei<TpoTeXHH4KOr 

~m<ymeTa 3a ~opM11pal-he KoM11c11je 3a rrperne)], 11 ou,eHy )],OKTopcKe )],HcepTaunjeo Ha OCHOBY Tora HacTaBHO­

Hay4HO Bene <l>ai<ymeTa CBOjOM O.ll.RYI<OM 6po 5063/11-3 0)], 2209020170 fO)],HHe HMeHOBano je KOMHCHjy 3a 

11perneA 11 oueHy .ll.OI<TopcKe )],11CepTal\11je y cacTaBy 1<0j11 je HaBe)],eH Ha Kpajy OBor H3BewTajao 



1.2 Hay•ma o6rracr .U11ceprau11je 

)l,oKropcKa .lli1CepTal!l1ja rrp11rra.ua o6nacr11 EneKTpOHI1Ka, TeneKOMYHI1KaL!I1je 11 11H<jlopMal!I10He 
TexHorromje, y)!<a Hay•ma o6rracr HaHoeneKTpOHI1I<a 11 <jloTOHI1I<a. 3a MeHropa je o.upel)eH .up M11naH Ta.u11ti, 
pe,noBHI1 rrpo<jlecop. 

OH je 113a6paH y 3Baine pe.uoBHOr rrpo<jlecopa 3a o6nacT HaHoeneKTpOHI1Ka 11 <jloTOHI1I<a 11 CBI1 lheroBI1 
rry6JII1I<OBaHI1 pa.UOBI1 ra I<BaJII1<jJI1KYjy 3a MeHTOpa 113 Te o6JiaCTI1. 

1.3 E11orpacbcK11 rro.uau11 o KaH,D,11.UaTy 

Crro6o.uaH To.uoc11jeB11li, .lli1ITJIOM11paHI1 11H)I<elhep eneKTpoTeXHI1I<e, pol)eH je 21.5.1983. ro.u11He y HoBOM 
Ila3apy. 3aBpmrm je fHMHa3Hjy y KpaJbeBy 2002. ro.u11He. )l,I1ITJJOM11pao je 2008. ro.u11He Ha 
Enei<TpoTeXHH'IKOM <jlai<yrrrery YHI1Bep311TeTa y Eeorpa.uy, Ha cMepy EJJeKTpoHm<a, ca rrpocetiHOM oueHOM 

8,31, o.u6paHHBmH .llHITJIOMCI<H pa.n rro.u Ha3HBOM ,PeaJII13al!l1ja Y APT Mo.uyrra ca <1>11<1>0 MeMop11jaMa y 
VHDL-y 3a Xilinx Spartan- 3A FPGA •mrr". 

ToKOM mpa.ue .UHITJIOMCI<or pa.ua rrpoBeo je TPI1 Meceua Ha rrpa1<c11 y 11HCTI1TYTY ,M11xajJJo Ilymm", a 
HaKOH .lli1ITJIOM11palha 2009-2010. ro,n11He pa.UI-IO je I<ao npojei<TaHT cl1cTeMa y npe.uy3etiy ,High Tech 
Engineering Center" y Eeorpa.uy, a 3anrM Kao eJJeKTpoeHepreTCI<I1 rrpojei<TaHT y npe.uy3eliy ,Grafix" y 

Eeorpa.uy 2010-2011. rO.U11He. Y rrep11o.uy 2011-2012. ro.u11He 6110 je 3anocJJeH I<ao 11H)J<elhep capa.UH11K y 

3aBo.uy 3a 3aBap11Balhe y Eeorpa.uy. 

)l,oKTopci<e cry.u11je Ha Mo.uyJJy 3a HaHoeJJeKTpOHI1KY 11 cpoTOHI1KY EJJeKTpoTeXHH'-II<Or <jlai<yJJTeTa 
Y H11Bep311TeTa y Eeorpa.uy yn11cao je 20 II. ro.u11He, a 2012. ro.u11He 3anocm10 ce Kao 11CTpmi<I1BatJ-np11npaBHI1K 
Ha <l>ai<yJJTeTy 3a Mami1HCTBO 11 rpal)esi1HapcTso y KpaJbesy, r.ue je aHra)I<OBaH Ha npojei<TY MITHTP 

Peny6J1111<e Cp611je ,Pa3Boj MeTO.UOJJomja 11 cpe.ucTasa 3a 3aWTI1TY o.u 6y1<e yp6aHI1X cpe.U11Ha". Y 3Salhe 
11CTpa)I<I1Sa'l capa.UH11I< 113a6paH je 2013. f0.lli1He Ha <l>aKyJJTeTy 3a MaWI1HCTSO 11 rpal)esi1HapCTSO, a 2016. 
ro.u11He 113a6paH je y 3Salhe acl1cTeHTa Ha npe.uMeT11Ma <l>I1311Ka, TexHI1'1Ka ¢113111<a 11 EJJerrrpoTeXHI1Ka ca 
eJJeKTpOHI1I<OM, Ha 11CTOM <jlai<yJJTeTy. 

06rracT 11CTpmi<I1Balha Cno6o.uaHa To.uoc11jes11tia o6yxsaTa <jloToTepM11tJI<e nojase 11 <jloTOai<ycTI1I<y, npeHoc 
TOllJIOTe I<p03 MaTep11jaJJe, TepM11'1KY Kapai<Tep113al!l1jy MaTep11jarra, I<aO 11 nojaBy TOllJIOTHe MeMOp11je y 
MaTep11jarr11Ma. AyTop je .usa pa.ua y Mel)yHapo.UH11M qaconHCI1Ma, .ueseT pa.uoBa Ha Mel)yHapo.UH11M 

I<OHcpepeHL!I1jaMa WTaMITaHI1M y L!eJIOCTI1, .usa pa.ua Ha Mel)yHapO.UHI1M I<OHcpepeHL!HjaMa WTaMnaHI1M y H3SO.lly, 

neT pa.uosa y .uoMaliHM qacon11c11Ma 11 je.uHor TeXHHLII<or pewelha. 

2. Onuc ~ucepTa ... uje 

2.1 Ca,D,p)l<aj ,D,HcepTaiJ,I1je 

)l,oi<Topci<a .lli1CepTal\ia Cno6o.uaHa To.uocHjesuna je HarrucaHa Ha 219 cTpaHa Ha cprrci<OM je3HI<y. 

)l,ucepTaiJ,I1ja ca.up)lm 125 CJJI1I<a, 18 Ta6eJJa 11 81 HyMepHcaHy je.uHa•mHy. ITo cpopM11 11 CTPYI<TYPI1 o.urosapa 

YnyTcTsy 3a o6Jli1I<osalhe .uoi<ropci<e .U11cepTaiJ,Hje 11 YnyTcTsy 3a <jlOpMHpalhe peno311TopujyMa .UOI<Topcrmx 

.lli1CepTaiJ,I1ja YHI1sep311TeTa y Eeorpa.uy o.u 14 . .ueueM6pa 2011. ro.u11He. Ca.up)I<H HacJJosHy cTpaHy Ha cpncKoM 
11 eHerrreci<OM je3111<y, pe3HMe Ha cpnci<OM 11 eHmecJ<oM je311Ky, ca.up)l<aj, 13 rJJaBa, H3jasy o ayTopcTsy, 113jasy o 

l<OpHwnelhy, 113jasy 0 HCTOBeTHOCTI1 WTaMITaHe 11 eJJel<TpOHCJ<e sep3Hje .llOKTOpCKOr pa.ua 11 KpaTKY 611orpa<jl11jy. 

fJJase .lli1CepTal!l1je cy HaCJJOSJbeHe Kao: 
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1. Yao.n (5 cTpaHa) 

2. f1p11HIJ;11nl1 cpOTOTepMH'lKI1X MeTO,na 11 cpOTOai\YCTI1I<e (12) 

3. Teop11jcK11 Mo,nen (4 cTpaHe) 

4. <l>OTOaKyCTI14KI1 MepH11 CI1CTeMI1 npeme,n CTafha (1 0 CTpaHa) 

5. IJpeHOCHa cpyHKIJ;I1ja cpOTOai<yCTH'II<Or MepHor CI1CTeMa (8 CTpaHa) 

6. <l>OTOai<yCTI14I<I1 Mepi-111 CI1CTeM pa3BI1jeH y OI<B11py .L1:11CepTaiJ;I1je (55 CTpaHa) 

7. EI<cnep11MeHTanHe TeXHI1I<e 11 npou;e,nype 3a I<apai<Tep113an;l1jy 11 np11Me1-1y pa3BI1jeHor <DAMC (31 
CTpaHa) 

8. Pe3ynTam ei<cnep11MeHTaJIHI1X npou;e,nypa 3a o.npelji1Bafbe npeHocHe cpyHI<IJ;I1je <DAMC (9 cTpaHa) 

9. Tip11MeHa pa3BI1jeHOr <DAMC 3a TepM114I<Y I<apai<Tep113aiJ;I1jy (36 CTpaHa) 

10. )l,I1CI<YCI1ja (11 CTpaHa) 

11. 3ai<Jby'lai< ( 4 cTpaHe) 

12. J111TepaTypa (11 CTpaHa) 

13, f1p11Jl0311 (23 CTpaHe) 

2.2 KpaTai< np11I<a3 nojeni1Ha'IHI1X nornaBJba 

)l,oi<Topci<a n11cepTan;11ja je noneJbeHa y 13 norJJaBJba. 

Hai<OH Yaona, 1<0j11 npencTaBJba npao norJJaBJbe, y npyroM nornaBJbY ce roaop11 o np11HIJ;I1ni1Ma 

cpoToTepM114I<or (<DT) 11 cpoToai<ycTI14I<or (<DA) ecpeKTa. On11cyjy ce nojaae Koje HacTajy ycnen <DT ecpei<Ta 11 

MepHe MeTone, I<JJac11cp11I<OBaHe Ha ocHoBy napaMeTapa 1<oj11 ce Me!hajy ycJJen <DT ecpei<Ta. 06jalll!haBajy ce ,nae 

Haj611THI1je TeXHI1Ke 3a oay ,n11cepTau,11jy, a TO cy <DA cneKTpocKonl1ja 11 cppeKBeHu,l1jcKa <DA TeXHI1Ka 11 naje ce 

npe,llJ!Of MeTo,ne Koja 611 I<Op11CTI1Jla o6e noMeHyTe TeXHI1Ke pa,n11 11CTOBpeMeHOf O,llpelji1Bafha OnTI14I<I1X 11 

TepM114KI1X napaMeTapa. I1oHaoco6 ce necp11HH111Y TepM114KI1 napaMeTp11 11 ,naje ce o6jalll!he!he TOnJJOTHe 

MeMOp11je. 

Tpehe norJJaBJbe ce OJlHOCI1 Ha Teop11jCKH MO,lleJJ KOjl1 je Kop11111heH y OKBI1PY oae Jli1CepTau,Hje. I1p11Ka3yje 

ce MO,lleJJ ca anpoKCI1Mau,l1jaMa 3a Jli1HeapHo cp11TOBafhe y onpeljeHI1M nononce3HMa y KOji1Ma je JlOMI1HaHTHa no 

je,llHa KOMnOHeHTa <DA O,ll311Ba, TepMOeJJaCTI14Ha (Ha BI1COKHM MO.li:YJJali,I10HI1M cppeKBeHIJ;HjaMa), OtJ:HOCHO 

TepMOtJ:11cpy3110Ha (Ha HI1CKI1M MO,llyJlali,I10HI1M cppeKBeHU,I1jaMa). IJope,ll TOra, yKpaTI\0 je np11Ka3aH TeOp11jCKI1 

MO,lleJJ KOjl1 on11cyje ecpeKTe TOnJJOTHe MeMOp11je. 

qeTBpTO norJJaBJbe npe,llCTaBJba npeme,ll CTafha y o6JJaCTI1 cpOTOaKyCTI14KI1X CI1CTeMa 3a TepM114KY 

KapaKTep113aU,I1jy. 0ni1CaHe cy ,llBe OCHOBHe K0H(!JHrypau,l1je, peqmeKCI10Ha 11 TpaHCMHCHOHa. IJope,n TOra, 

HaBe)l,ei-111 cy np11Mep11 y JII1TepaTyp11 KOjl1 KOp11CTe OBe KOHcp11rypau,11je, 1\aO 11 Oll.peljeHe BpCTe <PA nen11ja Koje 

Ce pelje cpeny, KaO lllTO cy .L1:11cpepeHU,I1jaJJHa 11 pe30HaHTHa <PA neJJI1ja. 

Ilo'leB11111 o.n neTor nornaBJba, y oaoj ,n11cepTau,11j11 ce npHKa3yjy pe3yJJTaTI1. 

TieTO nornaBJbe np11Ka3yje TeopHjy 11 npopaciyH cpyHKU.11je npe1-10Ca <PA MepHor cHcTeMa (<PAMC). YKynHa 

cpyHKU,11ja npeHOCa <PAMC ce MmKe npe)l,CTaBI1TH KaO np0113BO)l, cpyHKIJ;I1ja npeHOCa KOMnOHeHTH KOje 411He 

CI1CTeM, na cy CTOra Oni1CaHe <jJyHKU,Hje npeHOCa <I> A neJJHje, noja4aBa4a 11 M11KpOcpOHa. 
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lllecTo nornasJhe 3ay3HMa ueHTpanHo MecTo ose Te3e, KaKo npeMa npHKa3aHoM MaTepHjany, TaKo H no 

,n:eTaJhHOM Oniicy ,n:eJlOBa I<Ojii 4HHe <DAMC pa3BHjeH y OKBHpy ,U:OKTOpCKe ,U:HCepTaUHje. 0nHCaH je MepHH 

CHCTeM, 1-berOBH no6y,n:HH H ,n:eTeKL(HOHII ,U:eJlOBH, KaO H KOMnOHeHTe KOje 4IIHe Te ,U:eJlOBe. 

Ce.n;Mo nornaBJhe npe.n;cTaBJha ei<cnepiiMeHTanHe npoue,n:ype H TeXHIIKe KopmnneHe y OKBHPY .n;HcepTaUHje. 

Hajsa)!(HHjii pe3ymaTII y OBOM nornaBJhY cy ycnocTaBJha!-be npoue,n:ype 3a ei<cnepHMeHTaJlHO o,n:peljHBa!-be 

<l>YHKUHje npeHoca <DAMC y II30JlOBaHoj npocTopHjH, I<ao II npoue.n:ypa 3a o,n:peljHBa!-be H3Jla3He HMne,n:aHce H 

OCeTJhHBOCTII MIII<po<f>oHa. 

Y OCMOM nornaBJhY cy npiii<a3aHII pe3yJ1TaTH eKCnepHMeHTaJlHOr o,n:peljHBa!-ba <f>yHKUHja npeHOCa 3a 

pa3!1II4IITe MHKpo<f>oHe. 3a Hei<e O,U: 1-biiX cy Mepe!-ba o6aBJheHa KaKO y aHeXOH4HOj KOMOpH, TaKO H y H30JlOBaHoj 

npOCTOpiijii. 

,Ll;eBeTO nornaBJhe npiii<aJyje sepii<f>III<aUIIjy pe3ynTaTa Mepe!-ba <DAMC pa3BHjeHor y OKBHPY ,n:OKTOpcKe 

,n:IIcepTaUHje nopelje!-beM ca pe3ymaTIIMa Mepe!-ba pe<f>epeHTHIIM <DAMC Ha neT pa3!1H4HTHX y3opaKa. Os,n:e ce 

OTHIIIJlO II I<opai< ,n:aJhe, na cy pa3BIIjeHe H npiiMe!-beHe npo1.1e.n:ype 3a o,n:peljHBa!-be TepMH4KHX napaMempa Ha 

ocHosy ,n:o6HjeHHX ei<cnepiiMeHTaJlHIIX pe3ynTaTa, npHMeHOM JliiHeapHor H HeJlHHeapHor <f>HTOBa!-ba, 

HOpMaJ1II3al.(IIje Mepe!-ba Ha Y30pl.IHMa pa3J1H4IITIIX ,n:e6JhHHa H ycarnawasa!-ba pe3ymaTa ,n:o6HjeHHX 

ei<cnepiiMeHTaJlHHM o,n:peljHBa!-beM 3aBIICHOCTH aMnJlHTy,n:e H <f>a3HOr I<aiiJI-be!-ba <DA O,U:3HBa O,U: <f>peKBeHL(Hje 

Mo,n:ynal.(IIje. O,n:peljeHa je II npHKa3aHa noHOBJhHBOCT CHCTeMa. BapHpaHe cy o,n:peljeHe xap,n:sepcKe 

KOMnOHeHTe H 1-bHXOBe Kapm<TepHCTHI<e H npHKa3aHH cy pe3yJ1TaTH Mepe!-ba ca TaKBHM CHCTeMHMa. Ha Kpajy cy 

npHI<a3aHH pe3ymaTH Mepe!-ba Ha y3opi<y rpa<f>HTa, KOjH noi<a3yjy o,n:cTyna!-ba o.n: npe,n:sHI)a!-ba KJlaCH4He 

TeopHje nposolje!-ba TonnoTe H ,n:aTa cy nopel)e!-ba ca Mo,n:enoM KOjH YKJhy4yje e<f>er<Te TonnoTHe MeMopHje. 

,lJ;eceTO norJlaBJhe Ca,U:pli<H ,U:HCKYCHjy KOja je H3BpiiieHa Ha OCHOBY CBHX pe3ynTaTa, rpynHIIIynH HX H 

fiOBe3yjynH y je,n:Hy lWJlHHy. 

Y je.n;aHaecTOM nornasJhy cy ,n:aTH 3aKJhY4UH 11 npe,n:no3H 3a 6y,n:ytia HCTpali<HBa!-ba. 

,Ll;saHaecTo nornasJhe ca,n:pli<H JlHTepaTypy. 

TpHHaecTo nornaBJhe 4IIHe npH!l03H. Y npsoM npHnory osor nornasJha npHI<a3aHH cy nporpaMH HarmcaHH 

3a co<f>TsepCKH naKeT MaTna6. Y ,n:pyroM npHnory je npHKa3aH ,n:eTaJhaH npopa4yH cner<TpanHHX rycTHHa 

CTpyja ruyMa 3a MHI<pO<f>OH H noja4aBa4, Ha OCHOBY I<OjHX ce o,n:pei)HBaO YTHL(aj noja4aBa4a Ha O,U:HOC CHrHaJl -

wyM ca MHKpo<f>oHa. TpenH npHnor npe,n:cTasJha H3sol)e!-be je,n:Ha4HHa 3a lock-in ,n:eTeKuHjy, Koje ce I<OpHcTe 3a 

peKOHCTpyHCa!-be aMnJlHTy,n:e H <f>a3e <DA O,n:JHBa. 

3. Ou;eua ~ucepTau;uje 

3.1 CaspeMeHOCT 11 opHrHHaJlHOCT 

<DoTOai<yCTH4KH MepHH CHCTeMH 3aCHOBaHH Ha raC-MHI<po<f>OHCKOj ,U:eTeKL(HjH cy HaMe!-beHH 3a 

6eCKOHTaKTHO He,n:eCTpyi<THBHO HCnHTHBa!-be TepMHLIKHX KapaKTepHCTHKa TaHKHX Y30par<a. 

TpeH,U:OBH MHHHjaTypH3al.(Hje y caspeMeHoj eJlei<TpOHHUH, I<OjH CBe BHWe l<OpHCTe TaHKOCJlOjHe CTpyr<Type, 

4HHe OBaj CHCTeM aJ<TyenHHM, jep Hy,n:e TeXHHKY KOMnJleMeHTapHy CTaH,n:ap,n:HHM TeXHHKaMa TepMH4Ke 

Kapar<TepH3al.(Hje, Koje ce no npaBHJlY Terur<O Mory npHMeHHTH Ha TammcnojHe y3opKe. Mepe!-be TepMH4KHX 

CBOjCTaBa TaHKHX CJlOjesa ce ,n:aHaC HHTeH3HBHO KOpHCTH H y 6HOJ10rHjH, r,n:e Ce npHMe!-byje 3a TepMH4KY 

KapaKTepH3al.(Hjy nmsa HHCeKaTa 11 6HJhaKa, Koja je smr<Ha npH o,n:pei)Hsa!-by I-bHxose CTPYI<Type 11 

HCTpalKHBa!-bHMa (!JYHKUHOHaJlHOCTH OBHX TKHBa, y UHJhY 6HOMHMeTH4KHX npHMeHa. 
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He nOCTOje KOMepu.ujaJIHO )1.0CTynH11 CI1CTeM11 OBOf nma, na pa:moj CBai<Of <jlOTOaKyCTI14KOf CI1CTeMa 

npe)J.CTaBJM op11mHanaH no)J.yxsaT. MaKo 3aCHOBaH Ha KOHu.enu.11jaMa Koje cy np11Ka3aHe y JII1TepaTyp11, pa3Boj 

CI1CTeMa npe)J.CTaBJbeHOf y )1.11CepTaU.11jl1 je Op11ri1HaJiaH )1.0Tip11HOC KaH)1.11)1.aTa, KOjl1 je y noTnyHOCTI1 

CaMOCTaJIHO npojeKTOBaO 11 KOHCTpy11cao CBaKy 0)1. KOMnOHeHaTa CI1CTeMa. 

KaH)1.11)1.aT je Op11rHHaJiaH )J.Onp11HOC )J.aO y )J.OMeHy KapaKTep113aU.11je pa3BI1jeHOf MepHOf CI1CTeMa, jep je 

pa3BI10 MeTO.ll. 3a eKcnepMMeHTMHO O)J.peljusal-be npeHOCHe <jlyHI<U.11je <jloToaKyCTI14Kor MepHor CI1CTeMa. OsaKo 

O)J.peljeHy npeHOCHY <jlyHI<U.Mjy Cl1CTeMa KaH)1.11)1.aT je )J.a.Jbe 11CK0p11CTI10 )J.a pa3BI1je Op11rHHaJiaH MeTO)J. 

0)1.pelji1Bal-ba <jlOTOaKyCTI14KOf 0)1.311Ba CI1CTeMa y <jlpei<BeHU.I1jCKOM oncery y KOMe npeHOCHa <jlyHI([.(I1ja Hl1je 

KOHCTaHTHa, 411Me je nOCTI1raO 3HaqajHO npoumpe!-be <jlpei<BeHU.11jCKOf oncera 3a TepM114KY KapaKTep113aU.I1jy 

MaTep11jana, IIITO je fJiaBHI1 3a)J.aTaK )1.11CepTaU.l1je. Te0p11jcKe OCHOBe TepM114Ke I<apaKTep113aU.11je np11MeHOM 

<jlOTOaKyCTI14KOf e<jleKTa nOI<a3yjy )J.a TalJHOCT O)J.pelji1Bal-ba TepM114KI1X napaMeTapa Kp11TI14HO 3aBI1CI1 0)1. 

IIII1p11He <jlpeKBeHU.11jCKOf oncera Mepel-ba, na Op11rHHaJIHI1 nOCTynaK KOjl1 je pa3BI10 KaH)1.11)1.aT 

(eKcnep11MeHTaJIHO O)J.pelji1Bal-be npeHOCHe <jlyHKU.11je MepHOf CI1CTeMa 11 1-beHa np11MeHa 3a 0)1.pelji1Bal-be 

<jloTOai<YCTI14Kor O.l1.311Ba), KojrrM ce <jlpeKBeHu.rrjcKrr oncer wrrp11 ca I 0 Hz- I kHz Ha 50 Hz- I 0 kHz, 11M a 

BeJII1KI1 npaKTI14HI1 3Haqaj. 

feHepaJIH30BaHI1 <jloTOaKyCTI14KI1 TeOp11jCKI1 MO)J.eJI npe)J.CTaBJbeH y OBOj )1.11CepTaU.11jl1 no)J.pa3yMeBa 

nOCTOjal-be TOnJIOTHe MeMOp11je y MaTepHjaJI11Ma. Y O)J.HOCY Ha KJiaCI14HY Te0p11jy <jlOTOaKyCTHKe, OB)J.e ce 

YKJbyqyje jow je)J.aH TepMH4KI1 napaMeTap, a TO je BpeMe peJiaKCaU.11je TOnJIOTe. Ha OCHOBY OBOf napaMeTpa Ce 

MmKe npopa4yHaTI1 6p311Ha npocTOpa!-ba TonnoTe Kp03 MaTepwjane. Pa3soj cwcTeMa y OKBI1PY .li.OKTopcKe 

)1.11CepTaU.11je je, je)J.HHM )J.eJIOM, ycMepaBaH Ka O)J.pelji1Bal-by 6p311He npeHOCa TOnJIOTe, IIITO ce OfJie)J.a y 

Mo)J.ynapHOCTI1 CI1CTeMa 11 MorynHOCTI1 .11.a ce spno Jlm<O npoMeHe 11 npwnaro)J.e 0.11.peljeHe xap)J.BepcKe 

KOMnoHeHTe, a pa3BI1jeHe co<jlTsepcKe npou.e.11.ype np11MeHe. 

M11HI1jaTyp113aU.I1ja 11 MOrynHOCT )J.eTeKTOBal-ba TOnJlOTHe MeMOp11je 411He OBaj CI1CTeM caspeMeHI1M l-1 

Op11rHHaJ1HHM, lJeMy )J.Onp11HOCI1 11 TepM114Ka KapaKTepH3aU.11ja MaTep11jana Ha OCHOBY pa3BI1jeHI1X npou.e.11.ypa 

OnHCaHI1X y )1.11CepTaU.11jl1. 

3.2 OcspT Ha peqJepeHTHY 11 Kop11wneHy Jli1TepaTypy 

TOKOM 113pa)J.e )1.11CepTaU.11je KaH)1.11)1.aT je )J.eTa.JbHO HCTpmKI10 peJleBaHTHY Jli1TepaTypy l-1 y 12. nornaBJbY 

.l1.11CepTaU.11je Haseo 118 113Bopa, Kojl1 no)J.pa3yMesajy Kl-bHre, Hay4He pa)J.ose, npon11caHe CTaHAap)J.e 11 11HTepHeT 

Be3e KaO )J.OKa3e CBOji1X HaBOJJ,a. HaBeJJ,eHH 113BOp11 noKp11Bajy 06JlaCTI1 <jlOTOaKyCTI1Ke, <jloTOTepM114KI1X MeTOJJ,a, 

MepH11X TeXHHI<a I<Oje Ce 3aCHI1Bajy Ha npOMeHI1 O)J.peljeHHX <jlH3114K11X napaMeTapa ycne)J. <jlOTOTepM114KOf 

ecpeKTa, MepH11X CI1CTeMa pa3BI1jeHI1X y cpoTOaKyCT11U.11, CTpyi<rype M11KpOcjlOHa, Bpe)J.HOCTH TepMI14KHX 

napaMeTapa MaTep11jana, Kao 11 oHor JJ,ena enei<TpOHI1Ke 1<oj11 je 6110 HeonxoJJ,aH 3a 113rpaA1-bY <jloToaKyCTI14KOr 

MepHor CHCTeMa. ITopeA HaBoJJ,a ApyrHx ayTopa, KaHA11AaT ce y JJ,aToj JlHTepaTypH no311sa 11 Ha csoje paJJ,ose. 

3.3 On11c 11 anei<BaTHOCT npHMel-beHHX Hay4HHX MeTOAa 

36or np11p0JJ,e npo6JleMa I<Oji1M ce 6aBI1 OBa )J.OKTOpCKa )1.11CepTaU.11ja, a TO je pa3BOj MepHOf CHCTeMa, 

Beni1Ha MeTO,lla npHMel-beHHX y OKBHpy ,llHCepTaU.Hje cy eKcnepHMeHTaJlHe. flope TOra, np11 npojei<TOBal-by 

O,llpeljeHI1X KOMnOHeHTH CI1CTeMa cy BpiiieHe CHMyJlaU.11je KOjHMa je OJJ,peljHBaH OnTHMaJlaH pe)KHM paJJ,a TI1X 

KOMnOHeHTH. 

EKcnepHMeHTaJlHI1M MeTO,llaMa I<Oje cy pa3BHjeHe y OKBHpy ,lll-!CepTaU.11je je H3BpiiieHa KapaKTep113aU.Hja 

MHKpO<jlOHa KaO HOCHOU.a ,lleTeKU.HOHOf )leJia CHCTeMa. Pa3BHjeHe eKcnepHMeHTaJIHe MeTO,lle YKJbyqyjy 

eKcnepHMeHTaJlHO O,llpeljHBal-be npeHOCHHX <jlyHKU.Hja <l>AMC (MHKpOcjlOHCKHX KapaKTep11CTHKa) y H30JlOBaHoj 

npocTOpHjH, O,llpelji1Bal-be OCeTJbi1BOCTI1 M11KpocpoHa 11 O,llpeljHBal-be H3Jla3He HMne)J.aHCe MI1KpocpoHa. 
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ITope,n Tora, eKcnepHMeHTaJIHHM MeTo,noM je H3BprneHa 11 Bepm{mKa~Hja pa3BHjeHor MepHor cHcTeMa. To 

je YT.JHI-beHo Mepe!-beM TepMHlJKHX napaMeTapa y3opm<a anyMHHHjyMa, 6aKpa, nonHaMH,na, AEC (aKpHnoHHTpl-In 

6ym,nHeH CTHpeH) nnacTHKe 11 rpaqmTa. Pe3ymaTI1 cy ynopeljeHH ca pe3ynTaT11Ma ,no6HjeHHM ,npymM MepHHM 

CHCTeMOM OBOf THlla H nopeljel-beM ca RHTepaTypHHM Bpe,nHOCTHMa 3a llOMeHyTe MaTepHjane. 0BI1M llOCTYKOM 

cy yje,nHo eKcnepHMeHTaJIHO BepmpHKOBaHe 11 pa3BHjeHe cocpTBepcKe npo~e,nype 3a o6pa,ny eKcnepHMeHTanHHX 

no,naTaKa, IIITO YKJbyT.Jyje MeTo,ne nHHeapHor 11 HenHHeapHor cpHTOBal-ba aMnni1TYACKHX 11 cpa3HHX 3aBHCHOCTI1 

O,n cppeKBeH~Hje MO,nyna~Hje, KaO H MeTO,n HOpMaRI13a~Hje OBHX 3aBI1CHOCTI1 ,no611jeHI1X Ha Y30p~11Ma 

pa3nHlJHTHX _ne6Jbi1Ha HalJHI-beHHM OA HCTOf MaTep11jana. 

CHMyna~HjaMa pa,na je onTI1MH30BaH pa,n ,nl1rHTanHor lock-in ,neTeKTopa, uno je YT.JI11-beHo n11cal-beM 

o,nroBapajyrmx npo~e,nypa 3a cocpTBepci<H naKeT MaTna6. ITope.n Tora, npHMeHOM c11Myna~11ja je H3BprneHa 

OllT11MH3a~Hja pa_na eneKTpH'IHHX KOna nojaT.JaBaT.Ja Cl1fHana 11 MO,nyna~Hje CBeTJJOCHHX H3BOpa, npHMeHOM 

cocpTBepcKor nai<eTa OrCad. 

3.4 ITpHMeHJbHBOCT ocTBapeHHX pe3ymam 

CHcTeM pa3BHjeH y OKBHPY ,n11cepm~Hje ce Mmi<e npHMeHHTI1 3a o,npeljHBal-be TonnoTHe ,n11cpy311BHOCTI1 11 

KoecpHI..\11jeHTa nHHeapHor rnHpe!-ba MaTepHjana. Teop11ja npe,nBHija 11 MorynHocT o,npeljHBal-ba Tpener 

napaMeTpa- TOllROTHe npOBOAHOCTH, anH je 3a o_npeljHBal-be OBOf napaMeTpa ll0Tpe6HO ri03HaBal-be aMnnHTy,ne 

npHTHCKa cpOTOai<yCTHlJI<Of O,n3HBa, IIITO je npHH~HriHjeJJHO Moryne YT.JHHHTH ca cpOTOaKyCTHlJKHM CHCTeMOM 

I<Ojl1 je pa3BHjeH, Ma,na Ta MOrynHOCT HHje 11CKOpHIIIneHa. HajBenH npo6neM npe,nCTaBJba riOCTynai< 

riOCTaBJbal-ba Y30pKa y MepHH CHCTeM npe Mepe!-ba, KOjH He o6e36eljyje riOHOBJbHBOCT pe3yJJTaTa npH Mepe!-by Ha 

je,nHaKI1M Y30p~HMa. 0Baj He,nOCTaTaK OHeMorynaBa Kan116pa~11jy MepHOr CHCTeMa, MeljyTHM, Tpe6a 11CTanH ,na 

Mepe!-ba Ha HCTOM Y30pi<y KOjH HHje YKJJal-baH 113 MepHOf CHeTeMa riOKa3yjy BHCOKY llOHOBJbHBOCT, WTO 

riOTBpljyje _na je OCTaTai< CHCTeMa OCMHWJbeH Tai<O _na OMoryrm KanH6pa~Hjy, OAHOCHO Mepe!-be Bpe,nHOCTH 

aMORI1Ty_ne cpOTOaKyCTHlJKOf npHTHCKa, WTO 611 3a nocne,nH~Y HMano MorynHOCT Mepe!-ba TOriJJOTHe 

npOBOAHOCTH TaHKHX cnojeBa. 

Q_n llOCe6HOf HHTepeca je TO IIITO je MepHH CHCTeM pa3BHjeH KOpHCTenH reHepanH30BaHH cpOTOaKyCTHlJKH 

TeOpHjCKH MO,nen, I<OjH no_npa3yMeBa llOCTOjal-be TOriROTHe MeMOpHje y MaTepHjanHMa. Ycne,n TOra je CI1CTeM 

npojeKTOBaH TaKO _na OMOrynH Mepe!-be BpeMeHa penaKCa~Hje TOllJJOTe. Ha OCHOBY OBOr napaMeTpa ce MQ)Ke 

npopaT.JyHaTH 6p3HHa npocTopa!-ba TonnoTe Kpm MaTepHjane. 

Pa3BI1jeHH cpOTOKYCTHlJI<H CHCTeM je y MorynHOCTH ,na H3BpwH Mepe!-ba y cppei<BeH~HjCKOM oncery r,ne ce 

OlJei<yjy pe30HaHTHe cppeKBeH~Hje TOriROTHHX Tanaca y MaTepHjanHMa Ca HHCKHM CTeneHOM ypelje!-ba KaO WTO 

cy riOJJHMepH H TKHBa. C 063HpOM _na y cpOTOaKyCTHlJKHM MepHHM CHCTeMHMa 3aCHOBaHHM Ha rac­

MHI<pOcpOHCI<Oj ,neTei<~HjH riOCTOje pe30HaHaTHe nojaBe Be3aHe 3a npOCTHpa!-be cpOTOai<YCTHlJI<Or Tanaca 

npHTHCKa, KaO H pe30HaH~e MHI<pOcpOHa KaO enei<TpOMeXaHHlJKOf CHCTeMa, qJOTOaKyCTHlJKH MepHH CHCTeM y 

OBOM pa,ny, KOMe cy ei<CnepHMeHTaJJHO O,npeljeHe pe30HaHTHe cppeKBeH~Hje CBHX pe30HaH~H I<Oje llOCTOje y 

CHCTeMy, npe_ncTaBJba npBH CHCTeM KOjH HMa MOrynHOCT _na ,neTei<Tyje TOllROTHe pe30HaH~e. 

3.5 O~eHa AOCTHrHyTHX cnoco6HoCTH KaH,nH,naTa 3a caMocTanHH HayT.JHH paA 

KaHAHAaT Cno6o):!aH To,nocwjeBHn je caMOCTanHo OCMHCJJHO AmajH 11 I<OMnoHeHTe qJoToai<yCTHT.JKor 

CHCTeMa, pa3BHO ra, ycnocTaBHO eKcnepHMeHTanHe MeToAe 3a KapaKTepH3a~Hjy Aenosa cHcTeMa, Kao 11 

npo~e):!ype 3a o6paAy eKcnepHMeHTanHO OApeljeHHX llO):!aTaKa y ~HJbY A06Hjal-ba TepMHlJKHX napaMeTapa. 

Tpe6a HanoMeHyTH Aa je ycnoBe 3a H3Boljel-be ei<cnepHMeHaTa caMocTanHo o6e36eljHBao, a HajBenH ,neo onpeMe 

I<Oja je I<OpHIIIneHa y pa3BOjy OBOf CHCTeMa CaMOCTanHO llj)OHaJJa3HO 11 Ha6aBJbaO. fherOBa CaMOCTanHOCT Ce 

orne,na 11 y H3naral-by pe3ynTaTa Ha HayT.JHHM cKynoBHMa 11 KOHcpepeH~HjaMa. To je LIHHHO AeceT nyTa, o,n T.Jera 

je ocaM nyTa mnarao Ha eHrnecKoM je3HKY. 
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4. OcrBapeuu uayquu ,uonpuuoc 

4.1 ITpHKa3 ocTBapeHHX Hay'lHHX nonpHHoca 

OcTBapeHH Hay'lHH nonpHHOCH oae nHcepTau,Hje cy: 

e pa3BOj HenecTpyi<THBHOr eKCnepHMeHTaJlHOr CHCTeMa 3a I<apaKTepH3aU,Hjy TepMH4I<HX napaMeTapa 

TaHKHX MaTepHjana; 

e pa3BOj npou,enype 3a eKcnepHMeHTaJlHO onpeQHBai-be npeHOCHe rpyHKU,Hje rpOTOaKyCTH'lKOr MepHor 

CHCTeMa; 

e pa3BOj llOCTym<a 3a TepMH'lKY KapaKTepH3aU,Hjy TaHKHX Y30paKa pa3BHjeHHM rpOTOai<yCTH'li<HM 

MepHHM CHCTeMOM npHMeHOM npeHOCHe rpyHI<U,Hje CHCTeMa; 

e pa3BOj eKcnepHMeHTaJlHe TeXHHKe KOja OMorynaBa neTeKU,Hjy TOJ1JlOTHHX pe30HaHU,H H nposepy 

llOCTOjmna TOJ1JlOTHe MeMOpHje; 

" npenJJQ)KeHa je MepHa TeXHHKa 3aCHOBaHa Ha rpOTOai<YCTH'li<OM erpei<TY I<Oja OMorynaBa CHMYJlTaHO 

onpeQHBal-he OllTH'li<HX H TepMH4KHX napaMeTapa. 

4.2 KpHTH4Ka aHaJJma pe3yJJTaTa HCTpa)KHBal-ha 

Pe3yJ1TaTH HCTpa>KHBal-ba KOje je KaHnHnaT H3J1Q)KHO y CBOJOJ noKTOpCI<Oj nHcepTaU,HjH cy y CKJlany Ca 

IbaeunajeM o nono6HOCTH TeMe H KaHnHnaTa 3a H3pany noKTopci<e nHcepTau,Hje, a noce6Ho y CI<Jlany ca 

nerpHHHCaHHM npenMeTOM, llJlaHOM H U,HJbeM HCTpali<HBal-ha. 

Yo6H'lajeHo je na ce MepHH cHcTeMH npHMel-hyjy y rppeKBeHu,HjCKHM o6JlaCTHMa y KOjHMa je aMnJJHTyna 

1-bHXOBe npeHOCHe rpyHKU,Hje KOHCTaHTHa, a rpa3a npeHOCHe rpyHKU,Hje JlHHeapHO 3aBHCH on rppei<BeHU,Hje, H 

TaKBe rppeKBeHU,HjCI<e 06JlaCTH ce Ha3HBajy nponyCHHM OJ1Ce3HMa MepHHX CHCTeMa. Kon Tai<BHX MepHHX 

CHCTeMa H3Jla3HH CHrHaJl je nponopU,HOHaJlaH yJJa3HOM CHrHaJly, a rppeKBeHU,HjCKa 3aBHCHOCT cpa3e nosonH no 

KallJI-bel-ba CHrHaJJa KOjH CHCTeM rrpeHOCH. Ta CTaHnapnHa KOHU,eiTU,Hja rrpHMeHe MepHHX CHCTeMa orpaHH'laBa 

npHMeHy rpOTOaKyCTH'lKHX MepHHX CHCTeMa 3aCHOBaHHX Ha rac-MHI<porpOHCKOj neTeKU,HjH Ha rppeKBeHU,HjCI<H 

Oncer y KOMe je aMITJlHTyncKa Kapai<TepHCTHI<a MHI<porpoHa I<OHCTaHTHa. MHI<pOrpOHH MaJlHX nHMeH3Hja, KaKBH 

Ce I<OpHCTe y Mepe!-bHMa 3aCHOBaHHM Ha rpOTOai<YCTH'li<OM erpei<Ty, HMajy eJJei<TpOMeXaHH4I<Y pe30HaHu,y y 

rppei<BeHu,HjcKoM oncery 1-5 kHz, ycnen 'lera ce rpoTom<ycTH'li<a Mepe!-ba 3acHoBaHa Ha rac-MHI<porpoHcKoj 

neTeKu,HjH H3sone y rppeKBeHu,HjcKoM orrcery 50 Hz-! kHz. C o63HpoM na je lliHpHHa rppei<seHu,HjCI<Or oncera y 

I<OMe ce Mepe!-ba Bpllie on KJbY'lHOr 3Ha4aja 3a npHMeHy rpOTOaKyCTH'li<Or erpei<Ta 3a TepMH4I<Y 

KapaKTepH3au,Hjy MaTepHjaJJa, a na cy TeopHjci<a HCTpa)I<HBal-ha noKa3ana na je 3a nomyHy TepMH4KY 

Kapai<TepH3au,Hjy TaHKHX y3opm<a noTpe6Ho BplliHTH Mepe!-ba y rppei<BeHu,HjCI<OM oncery rnHpHHe HajMal-be TPH 

neKane, jacHo je na je 3a npHMeHy rpoToaKycTH'lKHX Mepe!-ba 3a TepMH<IKY I<apm<Tepmau,Hjy TaHI<Hx y3opai<a 

noTpe6Ho yHanpenHTH TeXHHKY rpoToaKycTH'li<HX Mepe!-ba. Kao jenHa aJJTepHaTHBa ce jasJba pa3Boj MHI<porpoHa 

ca npolliHpeHHM nponycHHM onceroM, noK ce I<aHnHnaT onpenenHo 3a HeKOHBeHU,HOHanaH npHcTyn, I<OjH 

nonpa3yMeBa Mepe!-ba rpoToaKycTH'lKor on3HBa y o6nacTH rne aMnJJHTynci<a Kapm<TepHCTHI<a MHI<porpoHa HHje 

KOHCTaHTHa. OsaKaB rrpHcTyn ce cacTojH y npeTxonHoM ei<cnepHMeHTaJJHOM onpet)HBal-hy npeHocHe rpyHI<U,Hje 

rpOTOaKyCTH'lKOr MepHOr CHCTeMa, KOja ce 3aTHM KOpHCTH na ce Ha OCHOBY 113Jla3HHX CHrHaJla, npHMeHOM 

TeOpHje CHCTeMa, peKOHCTpyHIJJe rpOTOaKyCTWIKH OA3HB, KOjH npencTaBJba yna3 rpOTOaKyCTH'lKOr MepHor 

CHCTeMa. 

ITpHcTyn I<OjH je KaHnHnaT 3aMHCJ1HO je TeopHjcKH onpannaH, jep je KpeaTHBHO HCI<opHCTHO 4111-beHHL\Y na 

ce 3aBHCHOCT rpoToaKycTH'lKor on3HBa on MOAyJJau,HoHe q>peKBeHu,Hje npHMeHoM rppeKBeHu,HjcKe 

rpoTOaKyCTH'lKe TeXHHKe peaJJH3yje KaO cep11ja y3aCTOJ1HHX Mepe!-ba y I<OjHMa no6yp_y npep_cTaBJba 

xapMOHHjCKH MOAYJJHCaHH cBeTJJOCHH CHrHaJl jenHe rppeKBeHu,Hje. Am<J1e, HaKo ce rppeKBeHu,Hja Mop_ynau,Hje 

Mel-ba OA Mepe!-ba AO Mepel-ha, rpOTOai<YCTH'lKH MepHH CHCTeM, y JlHHeapHoj anpOKCHMau,HjH, npeHOCH TOKOM 

CBaKOr on Mepe!-ba HCKJby<IHBO xapMOHHjCKH CHrHaJl jep_He rppei<BeHU,Hje. Yb TOr pa3J10ra, CHrHaJl KOjH ce 
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npeHOCH <lJoTOaKyCTHl.fKHM MepHHM CHCTeMOM TOKOM Mepel-ba He TpnH J(HCTOp3Hjy, Ben CaMO KaUII-hel-be, a 

H3Jia3Ha aMnJIHTy.n:a cnrHaJia je nporrounoHaJIHa yna3Hoj. AI<o ce ei<cnepnMeHTaJIHHM nyTeM o.n:pe.n:n npeHocHa 

<lJyHKUHja MepHOf CHCTeMa, OHJ(a je Ha OCHOBY 1-he Morytie I103HaBaTH OJ(HOC aMITJIHTyJJ:a H3Jia3HOf H YJia3HOf 

cnmana, Kao H ¢a3HO KaUII-bel-be Ha ¢pei<BeHUHjH no6y.n:e, na je 3aHcTa Morytie Mepel-beM H3Jia3Hor cnmana 

0J(peJ(I1TI1 yJia3HH, OJ(HOCHO <lJOTOai<yCTH'lKI1 CHfHaJI 3a CBai<y OJ( npHMel-beHI1X MOJ(yJiaUHOHHX <lJpei<BeHUHjl1. 

flpeJ(HOCT npHCTyna I<OjH je KaHJ(HJ(aT 3aMHCJIHO ce CaCTOjH y HHCI<Oj UeHH <lJOTOai<yCT114I<Of CHCTeMa, I<Ojl1 He 

3aXTeBa ynoTpe6y eJiei<TpH4HHX KOMITOHeHTH BHCOKHX nep<lJopMaHCH. Ca .n:pyre CTpaHe, OBaj npHCTyn 3aXTeBa 

ei<CnepHMeHTaJIHY Kapai<TepH3aUHjy <lJoTOaKCYTHl.fi<Of MepHOf CHCTeMa, I<Oja Hl1je jeJ(HOCTaBaH, HHTH 
cTaH.n:apJJ:H30BaH nocTynm<. 

Y UHJby pa3Boja <lJOTOai<YCTHl.fi<Of MepHor CHCTeMa ca I103HaTOM npeHOCHOM <lJYHKU11jOM, KaHJ(HJ(aT je 

Hajnpe npojeKTOBao, a 3aTHM KOHCTpyHcao <lJOTOai<yCTHl.fKH MepHH CHCTeM. KoHuenuHja <lJoTOaKyCTI14I<Of 

MepHOf CHCTeMa I<OjH je I<aHJ(HJ(aT npojeKTOBaO HHje HOBa, OHa Ce 3aCHHBa Ha open-ended <lJoTOai<yCTI14I<Oj 

tien11jn Kojy ¢opMnpa ca je.n:He CTpaHe MHKpo¢oH, a ca .n:pyre y1opa1< I<OjH 3aMel-hyje nOI<Jionau MHI<po¢oHa. 

Y3opaK ce ocseTJbaBa ca cnoJbaiiii-be CTpaHe ¢opM11paHe ¢oToai<yCTH4Ke tiennje, a M11Kpo¢oH .n:eTei<Tyje 

<lJoTOaKyCTHl.fKH CHrHaJI I<OjH ce eMHTyje Ca cynpOTHe CTpaHe Y30pi<a. 0CHOBHH HeJ(OCTaTaK OBe KOH<lJI1rypaUHje 

H3BOpa, Y30pi<a H J(eTeKTOpa, I<Oja Ce Ha3HBa TpaHCMHCHOHOM, je HH3aK HHTeH3HTeT <lJOTOai<yCTHl.fKOf CHrHaJia, 

I<Ojl1 ueo MepHH CHCTeM l.fHHH BeOMa OCeTJbHBHM Ha IIIyM. Ca .n:pyre CTpaHe, OBa KOHL\eiTUHja je jeJ(HOCTaBHa 11 

je¢mHa, na je CTora seoMa nonynapHa KOJJ: 11CTpa)I{HBal-ba ¢oToaKycTH'li<Or e¢ei<Ta H HajYeiiitie ce cpetie y 

JIHTepaTypH. Ma.n:a je KOHUeiTUHja <lJoTOai<yCTHl.fi<Of MepHOf CHCTeMa I<OjH je KaHJ(HJ(aT pa3BHO I103HaTa, 

KOHCTPYKU11ja je op11rHHanHa, jep je y noTnyHOCTI1 pe3yJITaT pa.n:a KaHJJ:I1JJ:aTa, a noce6Ho opnri1HaJIHy HOTY 

CHCTeMy .n:aje 1136op KOMI10HeHTI1 I<OjH je 113BpiiieH TaKO J(a npHOp11TeT 6y.n:e npOIIIHpel-be MepHor oncera, a He 

IT OBelial-be OCeTJbHBOCTI1 Mepel-ba, I<aKO je yo6HYajeHO CJIYLJaj. Y TOM CMI1cny, pa3BHjeHI1 <lJoTOai<yCTI141<11 MepH11 

CHCTeM npeJ(CTaBJba jeJ(aH OJ( npBHX CHCTeMa I<Ojl1 je y OCHOBH HaMel-beH TepMHl.fi<Oj I<apai<Tep113aU11jl1 TaHKI1X 

y3opai<a, YHMe je KaH.n:n.n:aT ycneiiiHo ocTsapno nps11 3aJ(aTai< nocTaBJbeH npe.n: HCTpmKHBal-he Koje je npe.n:MeT 

JJ:OI<Topci<e .n:ncepTaunje. 

EI<cnepHMeHTaJIHO OJJ:pei)HBal-he npeHOCHe ¢YHI<L\11je <lJOTOai<yCTH'li<Or MepHor CHCTeMa y OBOj J(I1CepTat\iH 

npe.n:cTaBJba nps11 noi<yiiiaj o.n:pel)nsal-ha npeHOCHe <PYHKUHje ¢oToai<yCTI14I<Or MepHor cncTeMa yoniiiTe. Kao 

npHnpeMy 3a ei<CnepHMeHTaJIHO OJ(pei)HBal-be npeHOCHe <lJyHKUHje <lJOTOai<yCTI1LJI<Of MepHOf CHCTeMa KaHJ(HJ(aT 

je Hajnpe TeOp11jCKH pa3MOTpHO CBe acnei<Te I<OjH Mory J(a YTHLIY Ha 1-bY H y6eJ(Jbi1BO o6pa3JIQ)I<HO J(a je MOrytie 

KOHCTpyHCaTH, a 3aTHM 11 KOHCTpyncao, qJOTOai<yCTI14K11 MepHH CHCTeM 411ja je npeHOCHa KapmnepHCTHI<a y 

ai<yCTHl.fKOM <lJpei<BeHUHjCKOM oncery nponopUHOHaJIHa npeHOCHOj <lJyHI<UHjH MHI<poqJOHa. C 063HpOM J(a ce Ha 

OBOM CTeneHy pa3BOja <lJOTOai<yCTHl.fi<a Mepel-ba He 113BOJ(e Hl1 y UeJIOM ai<yCTHLII<OM <lJpei<BeHUHjCKOM oncery, 

o.n:nyi<a KaHJ(HJJ:aTa .n:a ycMepn npoiii11pel-be MepHor oncera ¢oToai<yCTHYKHX Mepel-ba Hajnpe Ha ai<ycTI14KI1 

<lJpei<BeHU11jCKH oncer, OJ(HOCHO J(a ei<cnepHMeHTaJIHO o.n:pei)HBal-be npeHOCHe <lJYHKUHje qJOTOai<yCTI14I<Or 

MepHOr CI1CTeMa CBeJ(e Ha ei<cnepHMeHTaJIHO OJ(pei)HBal-be npeHOCHe <lJyHKUHje MHKpo<lJOHa H, 3aTHM, 

ei<cnepnMeHTanHo o.n:pei)HBal-he nojaYal-ha ¢oToaKycTHYKOr MepHor CHCTeMa y npeHocHOM oncery, je 

onpas.n:aHa. 

Y CBpXy ei<cnepHMeHTaJIHOr OJ(pei)11Bal-ba npeHOCHe qJyHKUHje MHKpO<lJOHa, KaHJ(HJ(aT je HCTpmKHBaO 

MeTOJ(e 3aCHOBaHe Ha no6yJ(H <lJoTOai<yCTHl.fi<Of MepHOr CI1CTeMa 6eJII1M WYMOM H SWeep-C11fHaJIOM, 11 TO y 

OKPYIKel-bi1Ma aHeXOI1LJHe KOMope 11 H30JIOBaHe npocTop11je. C o6311poM .n:a ce npH no6y.n:11 6eJII1M wyMoM He 

MmJ<e OJ(peJ(HTH <lJa3HO·<lJpei<BeHUHjCI<a KapaKTepHCTHKa MHI<po<lJoHa, I<Oja y TepM114I<Oj Kapai<Tep113aUI1jl1 

TaHKHX Y30pai<a Mmi<e 6HTH OJ( BeJIHKOr 3HaYaja, KOHal.fHa OJ(JiyKa KaHJ(I1J(aTa J(a ce eKcnep11MeHTaJIHO 

o.n:pei)11Bal-he npeHocHe cpyHKUI1je M11Kpo¢01-Ia 113BpWH sweep-cHrHaJIOM je JiaKo pa3yMJbHBa. Ca .n:pyre cTpaHe, 

OJJ:JiyKa J(a ei<cnep11MeHTaJIHO OJ(pei)I1Bal-be npeHOCHe <lJyHKUHje M11Kpo<lJoHa 113BpU1H y aKyCTHl.fKH 1130JIOBaHoj 

npOCTOpHjH, yMeCTO y aHeXOI1LJOj KOMOpH, je J(OHeCeHa ITOCJie .n:yroTpajHor HCTpaiKHBal-ba 11 pa3BHjal-ba 

eKcnep11MeHTaJIHO sepH¢11KOBaHe MepHe npoue.n:ype ImjoM ce oMorytiasa .n:o611jal-be 3aJ(OBOJbaBajytiHX 

pe3yJITaTa no.n: o.n:rosapajyliHM ycnOBI1Ma. Y311Majytm y o63Hp orpaHHYeHy .n:ocTynHOCT H BeJIHI<e TpowKoBe 

H3rpa.n:l-he 11 o.n:pll<aBal-ha aHexoi1YHe KoMope, pa3soj npoue.n:ype 3a eJ<cnepnMeHTaJIHO o.n:pei)HBal-he npeHocHe 
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QlYHKIJ,Hje MHKpOQlOHa y aKyCTH4KH 1130JIOBaHOj npOCTOp11jl1 11Ma npaKTI14aH 3Ha4aj 3a ,ll:ClJbl1 pa3BOj 

QlOTOaKyCTI141<11X CI1CTeMa, 

Ilp11Ka3aHH pe3yJITaTI1 Il0Ka3yjy )l.a je KaH)l.l1,ll.aT ycneo ,ll.a O,ll_pe,ll_l1 aMIIJ111TY,ll.CKO-QlpeKBeHIJ,I1jCKY 

KapaKTepHCTHKY M11KpOQlOHa I<Ojl1 Ce KOpHCTe y QlOTOaKyCTI14I<OM MepHOM CI1CTeMy. Mel)yTI1M, KaH,ll.l1)l.aT Hl1je 

ycrreo ,ll.a y pa.ll.y pa3BHje rrocTyrraK 3a eKcrrep11MeHTaJIHO O,ll.pel)I1Bal-be <j:la3Ho-<j:lpeKBeHIJ,I1jcKe KapaKTepHCTI1Ke 

M11Kpo<j:loHa, O,ll.HOCHO Qla3HOr I<allli-beH>a <j:loTom<ycTI14Kor MepHor CI1CTeMa. Ma,ll.a je Ha ocHOBY aMIIJII1TY.ll.CKO­

<j:lpeKBeHIJ,HjcKe KapaKTep11CTI1Ke y rrpHH11,11IIY Moryne peKOHCTpyi1CaTI1 Qla3HO-<j:lpeKBeHIJ,I1jCKY KapaKTep11CTI1Ky, 

TaKaB IlOCTyiiaK He rrpe,ll.CTaBJba IIOTIIYHO eKcnep11MeHTaJIHO 0,!1,pel)I1Bal-be rrpeHOCHe <jlyHKIJ,I1je M11KpO<jlOHa, 

O,ll.HOCHO QlOTOaKyCTI14KOr MepHOr CHCTeMa. 

K.JI,yqHe MeTO,ll.e 3a rrpHMeHy QlOTOaKyCTI14KOr MepHor CI1CTeMa y TepM114KOj KapaKTep113aiJ,I1jl1 cy 

O,ll,pel)HBaH>e QlYHKIJ,I1je rrpeHOCa y 1130JIOBaHOj I1pOCTOp11jl1 11 O,ll,pel)I1Bal-be OCeTJbi1BOCTI1 11 11MIIe,ll,aHce 

M11KpOQlOHa. ne3 HHQlOpMaiJ,Hja 0 OCeTJbi1BOCTI1 11 11Mile,ll.aHCI1 M11KpO<jlOHa, He 611 611JIO Moryne 113pa4yHaTI1 

rrojaqafbe TpaHCI1MIIe,ll,aHCHOr IIOjaqBa4a, KOjl1 je I1p11Mei-beH y OBOj )1.11CepTaiJ,I1jl1. Pa3JIOr I1p11MeHe OBe BpCTe 

rroja4aBa4a je Mathe noja'-lal-be lllyMa y O,ll,Hocy Ha c11rHan, 3a pa3JII1KY O,ll, HanoHcKor noja4aBa4a 1<0j11 je,ll,HaKo 

rroja4aBa H lllYM H Cl1rHaJI. IJ03HaBatbe Bpe,ll.HOCTI1 rrojaqaJ-ba TpaHCI1MIIe,ll,aHCHOr noja4aBa4a je HeOIIXO,ll,HO 3a 

113pa4yHaBatbe H11BOa MHI<pO<jlOHCKI1X aMIIJII1TY,ll,CKI1X KapaKTepHCTI1Ka, KOjH npe,ll,CTaBJba OCeTJbi1BOCT 

MHKpo<!JoHa, 0CeTJbHBOCT MHKpo<!JoHaje HeOIIXO,ll,Ha 360r 113pa4yHaBai-ba aMIIJ111TY,ll,CKI1X HI1BOa I1p11TI1CI<a, I<Ojl1 cy 

Ba>KHI1 y IlOKYlllajy ,ll,a Ce I1p0ll111p11 <jlpeKBeHIJ,I1jCKI1 oncer 11 O,ll,pe,!1,11 TOilJIOTHa IIpOBO,ll,HOCT. 

Mel)yTI1M, Kao HajBeh11 npo6neM y np11Ka3aHoM 11CTpa)J<MBai-by ce nOKa3aJio o,ll,pel)11Bal-be noja4al-ba 

<jlOTOaKyCTI14KOr MepHor CI1CTeMa y npeHOCHOM oncery. Ha11Me, Ma,ll,a je KaH,ll.l1,ll,aT ycnelllHO OCMI1CJII10 11 

peaJII130Bao npoiJ,e,ll.ypy 3a Mepei-be oceTJbi1BOCTI1 11 113Jia3He 11MIIe,ll,aHce M11Kpo<jloHa, y3pOK npo6neMa je 

KOHIJ,eiiiJ,I1jCKI1, jep cy y <jlOTOaKyCTI14K11M MepHI1M CI1CTeM11Ma 3aCHOBaHI1M Ha open-ended <jlOTOaKyCTI14KOj 

hen11j11 ,ll,11MeH311je y3opKa BeJII1Ke y nopel)el-by ca ,ll,I1MeH311jaMa npocTopa y KOMe ce npocT11pe aKycTI1<JK11 Tanac 

¢oToaKycTI14KOr O,ll,311Ba. Y cJie,ll, Tora, aKycTWIKa pe<jlneKTI1BHOCT 11 ai<ycTI14Ka 1130JiaiJ,I10Ha Moh y3opKa, a 

noce6HO KBaJII1TeT 3aiiTI1Batba KOjl1 Ce OCTBapyje 113Mel)y Y30pKa 11 M11Kpo<jloHa, 11Majy 3Ha4ajaH YTI1IJ,aj Ha 

aMIIJII1TYAY aKyCT114KOr I1p11TI1CI<a KOjl1 M11Kpo<!JoH ,ll,eTei<Tyje. C 06311pOM ,ll,a npeTXO,ll,HO IIOMeHyTI1 cpaKTOp11 

3aBI1ce O,ll, nocTaBJbeHor y3opKa, jacHo je ,ll,a noja4al-be cpoToaKyCTI14KOr CHCTeMa y npeHocHoM oncery 3aBI1CI1 

0,!1, 113a6paHor Y30pKa, a IlOCe6HO 0,!1, Ha411Ha Ha KOj11je Y30paK IIOCTaBJbeH. EKcnep11MeHTaJIHa 11CI111TI1Bal-ba I<Oja 

je KaH,ll,l1,ll,aT o6aBI10 IIOTBpl)yjy OBaj 3aKJby4aK, jep cy IlOHOBJbeHa Mepei-ba Ha Y30pKy I<Ojl1 Hl1je YKJiai-baH ca 

M11KpoqJOHa noKa3aJia BI1COKY noHoBJbi1BOCT, ,ll,OK cy np11 Mepei-b11Ma Koja cy o6aBJbaHa ca 11CTI1M y3opKOM KojH 

je YKJiai-baH 11 IIOHOBO IlOCTaBJbeH y MepH11 CI1CTeM IlOCTOjaJie 3Ha4ajHe pa3JII1Ke aMnJII1TY,ll,e aKyCni4KOr 

I1p11TI1CI<a. 

IJpeMa TOMe, KaH,ll,l1,ll,aT je ycneo )l.a O,ll,pe,ll,11 aMIIJ111TY,ll,CKO-cppeKBeHIJ,I1jCKy Kapm<Tep11CTI1KY pa3BI1jeHOr 

cpOTOaKyCTI14KOr MepHor CI1CTeMa ,!1,0 HI1BOa MYJITI1IlJI11KaTI1BHe KOHCTaHTe I<Oja npe,ll,CTaBJba noja4al-be 

¢oToaKycTI14I<Or MepHor CI1CTeMa y npeHocHOM oncery. Kop11cTeh11 nocTynm< KaJI116pa11,11je, KaH,ll,l1,ll,aTje ycneo 

,ll,a Ha OCHOBY Il03HaBai-ba aMIIJII1TY,ll,CKO-cppe!<BeHIJ,I1jCKe KapaKTep11CTI1Ke cpOTOai<YCT114KOr MepHOr CI1CTeMa 

nporn11p11 MepH11 oncer npHMeHe qlOTOaKyCTI14KOr CI1CTeMa 3a TepM114KY KapaKTepmaiJ,Hjy Ha qlpeKBeHIJ,I1jCI(I1 

oncer 1 kHz-6kHz, 411Me je ocTBapHo 11 APYrH 3a,ll,aTaK nocTaBJbeH npe,ll, ,ll,OKTopcKy )l.HcepTaiJ,Hjy. 

Ha OCHOBY npornHpeHor MepHor oncera je oMoryheHa npHMeHa pa3BHjeHor cjloToaKycTI14KOr Mep1-10r 

CHCTeMa 3a O,ll,pel)I1Bal-be TOIIJIOTHe ,!1,11cpy311BHOCTI1 11 KOecp1111,11jeHTa TepM114I<Or W11pei-ba Y30paKa, Kao 11 3a 

HCTpa>KHBai-be pe30HaHIJ,I1 TOIIJIOTHe MeMOpHje y Y30p11,11Ma MaTepHjaJia HI1CI<Or CTeneHa ypefjel-ba, KaO WTO cy 

IIOJII1Mep11 11 opraHCKa TKHBa. HeOCTBapeHI1 3a,ll,aTaK OCT'\ie Mepei-be TOIIJIOTHe npOBO,ll,HOCTI1 (a THMe 11 

cneiJ,11cp114HOr TOIIJIOTHOr KaiiaiJ,HTeTa) TaHKI1X Y30pai<a, WTO 611 npe,ll,CTaBJbaJIO IIOTIIYHY TepM114KY 

KapaKTepmaiJ,Hjy TaHKHX y3opaKa. C o63HpoM )l.a 3a,ll,aTm< noTnyHe TepM114Ke KapaKTepmaiJ,I1je TaHKI1X y3opaKa 

cpOTOaKyCTI14K11M TeXHHKaMa ,!1,0 ca,ll.a HHje pellleH, pe3yJITaTI1 I1p11I<a3aHI1 y OBOj ,ll.OKTOpCKOj ,ll,I1CepTaiJ,I1jH 

npe,ll,CTaBJbajy KOpaK y TOM npaBIJ,Y, y '-!eMy je H>eH HeCyMI-bi1BI1 Hay4H11 ,ll,OI1p11HOC. 
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4.3 Bepm}mKauuja Hay'IHHx .n;onpHHoca 

Hay'IHH .D,onpHHOCH .D,OKTopcKe .D,HcepTaQHje Cno6o.D,aHa To)l,ocujesuna sepmlmi<oBaHH cy cne)l,eOHM 
pa)l,OBHMa: 

Pa.D, y HCTaKHYTOM MeljyHapo.D,HOM qaconucy (M22): 

[I] Slobodan Z. Todosijevic, Zlatan N. Soskic, Slobodanka P. Galovic, A combination of frequency 
photoacoustic and photoacoustic spectroscopy techniques for measurement of optical and thermal prope1ties of 
macromolecular nanostructures, Optical and Quantum Electronics, 48, pp. 300, May 2016, DOI: 
10.1007/sl1082-016-0571-5, ISSN: 0306-8919, IF -1.290. 

PaA y MeljyHapOAHOM qaconHcy (M23): 

[I] S. Todosijevic, Z. Soskic, Z. Stojanovic, and S. Galovic. "Analysis of the Measurement System and 
Optimization of the Measurement Procedure for Detection of Thermal Memory Effects by Photoacoustic 
Experiments." International Journal of Thermophysics 38, no. 5 (20 17): 72, doi: I 0.1007 Is I 0765-017-2215-9, 
ISSN 0 195-928X, IF- 0.946 

PaA y qaconHcy MeljyHapOAHOr 3Ha'laja sepmfmi<oBaHor noce6HoM OAnyi<oM (M24): 

(1] Soskic Zlatan, Galovic Slobodanka, Bogojevic Nebojsa, Todosijevic Slobodan, Static Component Of 
Photothermal Response In Non-Transparent Samples, Facta Universitatis: Series Electronics and Energetics, 
Vol. 25, No.3, 213-224, (2012), ISSN: 0353-3670. 

Caonnne1na ca MeljyHapoAHHX Hay'IHHX ci<ynosa lllTaMnaHa y uenHHH (M33): 

[I] Branko Radicevic, Zoran Petrovic, Slobodan Todosijevic, Zvonko Petrovic. Design of noise protection 
of industrial plantscase-Study of a plywood factory, 23rd National and 4th International Conference "Noise and 
Vibrations", Nis 17-19.0ctober2012, pp. 71-75, ISBN: 978-86-6093-042-4. 

[2] Bojan TatiC, Nebojsa Bogojevic, Slobodan Todosijevic, Zlatan Soskic, Analysis of noise level 
generated by helicopters with various numbers of blades in the main rotor, 23rd National and 4th International 
Conference "Noise and Vibrations", Nis 17-19.0ctober2012, pp. 249-253, ISBN: 978-86-6093-042-4. 

(3] Siobodan Todosijevic, Slobodanka Galovic, Jelena Tomic, Zlatan Soskic, Application of Photoacoustic 
Techniques For Characterization Of Materials, 35 th International Conference on Production Engineering, 
Kraljevo-Kopaonik, 25-28 September 2013, pp.153-156, ISBN: 978-86-82631-69-9. 

[4] Siobodan Todosijevic, Slobodanka Galovic, Jelena Tomic, Zlatan Soskic, Developing model of a 
photoacoustic measurement system, Proceedings of the 8th International Conference Heavy Machinery HM 
2014, Zlatibor, 24-26.06.2014, pp. G 45-50, ISBN: 978-86-82631-74-3. 

[5] Jelena TomiC, Zlatan Soskic, Nebojsa BogojeviC, Siobodan Todosijevic, A simplified method for data 
processing of signals with heavy data transmission losses, The Eighth International Triennial Conference Heavy 
Machinery HM20 14, Zlatibor, June 25 -June 28 2014., pp. 55-59, ISBN: 978-86-82631-74-3. 

[6] Nebojsa Bogojevic, Jelena Tomic, Slobodan Todosijevic, Validation of railway vehicle model based on 
comparison of cumulative distribution functions, The Eighth International Triennial Conference Heavy 
Machinery- HM20 14, Zlatibor, June 25 -June 28 20 14., pp. 69-76, ISBN: 978-86-82631-74-3. 
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[7] Jelena Tomi6, Slobodan Todosijevic, Nebojsa Bogojevi6, Zlatan Soski6, Methodology for verification 
of software for noise attenuation calculation according to ISO 9613-2 standard, 24th International conference 
Noise and Vibration, Nis, October 29- 31, 2014., pp. 27-33, ISBN: 978-86-6093-062-2. 

[8] Slobodan Todosijevic, Dejan Ciri6, Branko Radicevi6, Zlatan Soskic, Experimental characterization of 
a photo-acoustic measurement system by Acquisition Cards with Non-synchronized Input and Output, 
Proceedings of 25th International Conference ,Noise and Vibration", Tara, 2016, ISBN: 978-86-6093-076-9, pp. 
23-26. 

[9] Slobodan Todosijevic, Nenad Drvar, Zlatan Soski6, Determination of Transfer Function of 
Photoacoustic System, Proceedings ofiX International Conference "Heavy Machinery-HM 20 17", Zlatibor, 28 
June- I July 2017, pp. F.63-F.68, ISBN: 978-86-82631-89-7. 

CaorrlllTelha ca Mel)yHapo)l.HHX HaytiHHX cKyrrosa o6jaBJbeHa y H3BOJI.Y (M34): 

[1] Slobodan Todosijevic, Zlatan Soski6, Nebojsa Bogojevi6, Dalibor Cevizovi6, Slobodanka Galovi6, 
Optically induced changes of thin film surface temperature, Book of abstracts, The 3rd ICOM, August 2012, 
Belgrade, Serbia, p.11 0, ISBN: 978-86-7306-116-0. 

[2] Slobodan Todosijevic, Zlatan Soskic, Nebojsa Bogojevi6, Dalibor Cevizovi6, Slobodanka Galovic, 
Effects of optical beam multiple reflections to photothermal response- correction factor, Book of abstracts, The 
Eleventh Young Researchers' Conference, Belgrade, December 3- 5, 2012, p. 68 ISBN: 978-86-7306-122-1. 

Pa)l.OBH o6jasJbeHH y BO)l,eneM qacorrwcy Ha~HoHaiTHor 3Hatiaja (M51 ): 

[1] J. Tomi6, S. Todosijevic, B. Radicevi6, Z. Soski6, Calculation of Noise Field in an Urban Area close to 
a Traffic Overpass-Case Study, Applied Mechanics and Materials, Vol. 801, pp. 60-65, Oct. 2015, DOl: 
1 0.4028/www.scientific.net/ AMM.801.60, ISSN: 1662-7482. 

[2] Jelena Tomic, Slobodan Todosijevic, Nebojsa Bogojevic, Zlatan Soskic, Methodology for Verification 
of Software for Noise Attenuation Calculation according to ISO 9613-2 Standard, Facta Universitatis, Series 
Working and Living Environmental Protection, Vol. 12, No.I, pp. 29-38, 2015, ISSN: 0354-804X 

Pa)l.OBH o6jasJbeHH y qacorr11cy Ha~HOHaJlHor 3Hacmja (M52): 

[1] Nebojsa Bogojevi6, Jelena Tomic, Slobodan Todosijevic, Validacija modela zeleznickog vozila 
bazirana na poredenju CDF funkcija signal a, IMK-14- Istrazivanje i razvoj u teskqj masinogradnji 21 (2015)2, 
SR53-60, UDC 621 ISSN: 0354-6829. 

Pa)l.OBH y 36opHH~HMa HaytmHx cKyrrosa OJI. Hau,HoHaiTHOr 3Hatiaja (M63): 

[I] M. HewHn, c. raJlOBHn, c. Tot~:OCifjeBifll, 3. illOWKHn, CTali,HOHapHH cpoTOTepMaJ1HI1 ecpeKaT: YTHU,aj 
BHlllecTpyKHX pecpiTeKcHja, 36opH11K pa)l.oBa, XII Km-Irpec cp11311tiapa Cp611je, 28. Arrp11J1 2. Maj 2013, 
Bp!-batii<a Ea!-ba, Cp611ja: 325 328, l13)l.asaci: COBISS.SR-ID 198025740, 2013, ISBN: 978-86-86169-08-2. 

TexHHtfKa peruel-ba (M83): 

[1] Zoran Petrovic, Miomir Vukicevic, Branko Radicevic i Miso Bje1ic, Aleksandra Petrovic, Slobodan 
Todosijevic, "Reverberaciona komora", 2012, Kraljevo, Srbija. 
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Ha ocHoBy '1111beH11Ua 113JTmi<eHI1X y OBOM pe<fJepaTy, KoM11c11ja je 3ai<JbY'II1JTa ,11,a ,li,OI<Topci<a ,11,11cepTau,11ja 

Cno6o,11,aHa To,11,oc11jes111la no,11, HacnosoM ,PaJsoj <fJoToai<yCTI1'1Kor MepHor cl1cTeMa 3a TepM11'1I<Y I<apai<Tep113au,Hjy 

TaHI<HX Y30pai<a" 11CITylhaBa CBe <fJopMaJTHe 11 CYIIJTI1HCI<e YCJTOBe npe,li,BI11)eHe 3ai<OHOM 0 BI1COI<OM o6pa30Balhy 11 

rrporr11c11Ma YHI1Bep311TeTa y Eeorpa,11,y 11 Enei<TpoTeXHI1'1I<or <fJai<yJTTeTa . 

.D:11cepTau11ja npe,ll,cTaBJba pa3Boj ¢oToai<ycTI1'1Kor CI1CTeMa 3a TepM11'1KY I<apai<Tep113au,Hjy Tammx yJopai<a. C 

06311pOM ,ll,a je lll11p11Ha oncera I1p11MelbeHHX MO,ll,yJTaUI10HI1X <fJpei<BeHIJ,I1 0,11, I<JbY'IHe Ba)I<HOCTI1 3a TepMH'II<Y 

I<apai<Tep113aiJ,I1jy TaHI<I1X y3opai<a, OCHOBY I1p11MeHe pa3BI1jeHOf <fJoTOai<yCTH'II<Of MepHOf CI1CTeMa 3a TepM114KY 

I<apmcrep113aUI1jy TaHI<I1X y3opai<a '111HI1 ei<crrep11MeHTaJTHO 0,11,pe1)11Balbe lberoBe aMITJTI1TY,li,CI<O-<fJpei<BeHTHe 

Kapai<Tep11CTI1I<e. Ha ocHosy rro3HaBalba aMITJTI1TY,li,CKO <fJpei<BeHTHe ImpaKTep11CTI1I<e, MepH11 orrcer, 1<0j11 

yo6114ajeHO 113HOCI1 ,11,0 1 kHz, je rrpOlll11peH ,11,0 5 kHz. Ha rryTy pa3BOja OBaKBOr MepHor CI1CTeMa, KaH,ll,l1,ll,aT je 

ITOCTaBHO TeOp11jCKY OCHOBY 3a lbefOB pa3BOj, rrpojei<TOBaO CBe I<OMITOHeHTe CI1CTeMa, pa3BI10 ei<crrep11MeHTaJTHe 

rrpou,e,11,ype 3a I<apai<Tep113aU,11jy 11 113BpiiJHO sep11<fJ11Kau,11jy pa3BI1jeHor CI1CTeMa rropel)elheM ca Teop11jCI<HM 

pe3yJTTaTHMa 11 Mepeibi1Ma 113BpiiJeHHM pe<fJepeHTHI1M MepH11M CI1CTeMOM. Pa3BI1jeHI1M MepH11M CI1CTeMOM 

OMOryllaBa Ce He,ll,eCTpyi<THBHO 11 6eCKOHTai<THO 0,11,pe1)11Balbe TOITJTOTHe ,li,H<fJY311BHOCTI1 11 I<oe<fJ11IJ,I1jeHTa TepM11'1I<e 

ei<cnaH311je TaHI<I1X y3opaKa, a npoiiJ11peHI1 oncer Mo,ll,ynau,I10HI1X ¢pei<BeHu,l1 oMoryllasa 11CTpa»mBalha pe3oHaHIJ,I1 

TOITJTOTHe MeMOp11je y MaTep11jaJTI1Ma Ca HHCI<HM CTeneHOM ypel)elha. 

KoM11c11ja rrpe,li,JTa)J<e HacTaBHO-Hay'IHOM selly EneicrpoTeXHH'II<or <fJai<yJTTeTa ,11,a ce ,li,OKTopci<a ,11,11cepmu,Hja 

ITO,ll, Ha311BOM ,Pa3BOj <fJoTOai<yCTI14I<Of MepHOr CHCTeMa 3a TepM114I<Y I<apai<TepH3aiJ,Hjy TaHI<HX y3opai<a" 

ImH,li,H,ll,aTa Cno6o,11,aHa To,li,OCHjesHila rrpHxBaTH, H3JTmim Ha ys11,11, jaBHOCTI1 11 yrryTI1 Ha KoHa'IHO ycsajalhe Belly 

Hay'IHI1X o6nacTI1 TeXHI1'1KI1X Hayi<a YHI1Bep3HTeTa y Eeorpa,11,y. 

Y Eeorpa,11,y, 25.9.2017. 
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,11,p M11naH Ta,11,111l, pe,11,0' H npo<fJecop 

YHI1Bep311TeT y Eeorpa,11,y- Enei<TpOTeXHH'IKI1 rjJai<yJTTeT 

,ll,p Cno6o,ll,aHI<a raJTOBI11l, Hay'IHI1 caBeTHI1K 

YHI1Bep311TeT y E , rpa,11,y- I1HCTI1TYT 3a Hyi<neapHe Hayi<e "BI1H'Ia" 

,11,p flel)a M11xa11JT0B111l, saHpe,li,HH npo<fJecop 

YHHBep3HTeT y Eeorpa,11,y Enei<TpoTeXHI14I<H <fJai<ymeT 

,11,p 3naTaH llloiiJI<Hil, pe,11,oBHI1 npo<fJecop 

<Dai<yJTTeT 3a MaiiJI1HCTBO 11 rpal)eBI1HapcTBO y KpaJbesy 

YHHBep3HTeTa y Kparyjesu,y 

YHHBep311TeT y Eeorpa,11,y- EneicrpoTeXHI1<JKH <fJai<yJITeT 




