YHUBEP3UTET ¥ BEOI'PAZLY
MamuHncku paxkyarer
BERY JOKTOPCKHUX CTYIHNJA

IIpeamet: Pedepar o ypaheHoj mokropckoj nucepranuju kanaunara Jbyoume Ilerposa, mactep
WH)XEHEpa MAITMHCTBA, CTY/ICHTAa JOKTOPCKHUX CTyHja

Onnykom HacrtaBHo-HayuHor Beha MammHckor ¢akyntera YHuBep3uTera y beorpamy Opoj
1872/2 on 23.08.2018. roaune, uMeHOBaHM cMO 3a wiaHoBe Kommucuje 3a oreny u oalOpany
JOKTOpCKE aucepraiuje kanaunata Jbyoume [lerpoBa, Mmactep nHXeHEpa MaIMHCTBA, CTYIEHTA
HIoKTopckux cryauja Karenpe 3a bruomMemumuHCKO MHXXEHEPCTBO HAa MaIIMHCKOM (akyiaTeTy
YuuBep3utera y beorpaay rnoj HacioBoM

»Kapakrepusauuja marepujajaa CIIM TexHUKOM U HeHO YHanpelhewe MpuMeHOM aHaJIM3e
yruuaja negexara coHau’

Hakxon mpersnena mocraBibene Jlucepramuje M Apyrux nparehux marepujana U pasroBopa ca
kaHauaatoM, Komucuja je caunnuna cneaehu

PE®EPAT
1. YBOJ
1.1. XpoHonoruja ogo0paBama 1 U3paje AucepTainje

Kangunat Jbyouma [leTpoB, MacTep HHKEHEp MAITUHCTBA, YITUCAO j€ TPBY TOJUHY JOKTOPCKUX
ctynuja Ha MamuHckoM akynrery YHuBep3utera y beorpany mxosncke 2011/12. ronusne.

ITo 3axTeBy cTyaeHTa AOKTOpckux cryauja Jbyoume IlerpoBa, MacTtep MHXKemepa MaIIUHCTBA,
Opoj 424/1 on 14.02.2018. rommue, mpemiora pen. npod. ap Jluauje Martuje, MeHTOpa U
carmacHocTd Op. 764/2 nma My ce ogoOpu mpHjaBa TeMe IOKTOPCKE TUCEepTaldje U UMEHYje
Komucuja 3a o1ieHy HCITyHEHOCTH YCIIOBA KaHIUAATa U Hay4HE 3aCHOBAHOCTU TEME JIOKTOPCKE
nucepranuje, HacrapHo-HayuHo Behe MammHckor (akynrera YHauBepsutera y beorpany nonemno
je Omnyky 6p. 764/3 ox 29.03.2018. xojoM ce mpuxBara TeMa JAOKTOPCKE AMCEPTaIdje IO
Ha3uBOM ,,Kapakrepusanuja marepujana CIIM TexHuKOM M HeHO YHanpeheme npuMeHom
aHaju3e yTulaja aedexara coHau'‘, UMeHyje ce MeHTOp BaHp. npod. aAp Jluauja Maruja u
uMenyje ce Komucuja 3a orieHy UCITyH€HOCTH YCJIOBa KaHAM/IaTa U HayYHE 3aCHOBAHOCTU TEMeE
JOKTOPCKE AUCEpTallHje y CacTaBy:

1. np JImauja Maruja, meHTOp, peoBHU podecop MamuHckor dakynrera y beorpany

2. np Anexcanapa Bacuh-MunoBanosuh, penoBau npodecop Mammunckor gakynrera y beorpany
3. np Anekcannap Cenmak, penoBHH mpogecop MammHckor dakyiarera y beorpamy

4. np I'opan Jlazouh, Baapeanu nmpodecop MammuHckor dakynrera y beorpamy

5. np Hparomup CramenkoBuh, gorent @axynrera 3a ClelujaIHy eayKalnjy U pexaOuanTaujy
y beorpany



Ha ocnoBy m3Bemraja Komucuje 6p. 764/1 ox 27.03.2018. u omnyke HacraBHo-Hayunor Beha
MarmmusHckor ¢akyiarera y beorpany moa 6pojem 764/3 ox 29.03.2018. roaune na ce mpuxBaTa
Mpenor O HMCHYHEHOCTH yCiIoBa KaHIWAaTa W O HAy4YyHO] 3aCHOBAHOCTH TEME JIOKTOpPCKE
nuceprtanuje aoktopanaa Jbyoume IlerpoBa, MacTep MHKEHEpa MAIIMHCTBA, TTOJHET j€ 3aXTEB
Mammuuckor dakynrera Behy HaydHnX 007acTH TEXHUYKHWX Hayka YHUBep3uTeTra y beorpamy
Koje je Ha cequuuu oapxkanoj 23.04.2018 moneno Omtyky 6p. 61206-2410/2-13 na ce kanaugaTy
Jbyoumu C. IleTrpoB, MacTep HHXXKEHEpy MAIIMHCTBA, Jaje CarjJacHOCT Ha IPEAJior TeMe
JOKTOpCKE JucepTanuje nmoj HasuBoM , Kapaktepm3zauuja matepujajga CIIM TexHMKOM H
BbeHo yHanpeheme mpumMeHoM aHanm3e yTunaja gedexara coOHAM™ 1MOJ MEHTOPCTBOM pE.
npod. ap Jlunuje Maruje. 3akbyduxom 6poj 1872/1 on 23.08.2018. roaune, y Be3u ca 3aXTEBOM
nokropanna Jbybume IleTpoBa, MacTep WMHXKEHmepa MAIIMHCTBA, Ja My ce 0100pH H3paja
JIOKTOpCKe aucepranyje, omiyke HacraBHo-nHayuynor Beha MammHckor —(akynrera o
UCIYHCHOCTH YCIIOBa KaHAMJATa 33 U3paay TOKTOPCKE AUCEpTaIlje U O IMEHOBaWbY MEHTOpA, a
Ha OCHOBY caryiacHOcTH Beha HayuHux o0siacTi TEXHUUKUX Hayka YHHBep3uTeTa y beorpany ca
cemaunie on 23.04.2018. rommne, omoOpaBa ce pag HAa TEeMHU JJOKTOPCKE IUCEpTalnje
»-Kapakrepu3zanuja matepujana CIIM TexHnkoM u BeHO yHanpelheme npuMeHom aHaam3e
yruuaja aedexara COHAM, CTyACHTa JOKTOpckuxX cryauja Jbyoume IlerpoBa, mactep
WH)KEHhepa MalIWHCTBA, a 3a MeHTopa ce uMmeHyje np Jluawja Matuja, penoBHu mpodecop
Mammunckor dakynreta y beorpany.

Ha ocnoBy oOaBemrewma pen. mpod. np Jluauje Matuje, MmeHTopa, na je kanauaatr JbyOurra
[leTpoB, MacTep HMHXEHEpP MAIIMHCTBA, 3aBPIIHO JOKTOPCKY IUCEPTAlM]y TIOA HA3UBOM
»Kapakrepu3zanuja matepujana CIIM TexHnkoM B BeHO YHanpel)eme NpuMeHoM aHaM3e
yrunaja gegexara conau’‘, HacraBHo-HayyHo Behe MammHckor Qakynrera YHHBEp3UTETa Y
Bbeorpany noneno je Omnmyky 6poj 1872/2 on 23.08.2018. rogune o umeHoBawy Kommucuje 3a
OLIeHY ¥ 0A0paHy TOKTOPCKe JUCEPTallje Y CacTaBy:

e 1p Jluguja Maruja (MeHTOp), peaoBHU npodecop MammHckor dakynTera Y HUBEp3UTETa
y beorpany

e 11p Anekcanapa Bacuh-MwunoBanoBuh, pemoBuu npodecop MammHCKOT (hakynrera y
beorpany

e 1p Anekcannap Cenmak, peroBHH npodecop Mammuckor ¢akynrera y beorpany

e 1p l'opan Jlazosuh, Banpenuu npodecop Mammuckor ¢akynrtera y beorpany

e 11p Jlparomup CramenkoBuh, gomneHt dakynrera 3a crienujaiHy eayKalujy u
pexabmimrannjy y beorpamny

1.2. Hayuna obGnact qucepTariyje

Jlokropcka auceprauuja Jbyoume IlerpoBa mon HacioBoM ,,KapakTepu3anuja matepujaja
CIIM TexHHMKOM H HeHO YHamnpeheme nmpuMeHoOM aHaIu3e yTHIAja AedeKaTra COHAH
npumnaga obJacTh TEXHUYKMX HayKa - MAaIIMHCTBO, Y)Ka Hay4yHa o00JacT OMOMEIMIIMHCKO
MH)XEHEPCTBO, 32 KOjy je MaTudaH MamuHcku (akynter YHuBep3urera y beorpany.



N3panom nokropcke qucepTaiyje pykoBoauia je ap Jluauja Marwuja, penosau npodecop Karemnpe
3a OMOMEUITMHCKO HHKEHEPCTBO, MammHcKor (hakynrera YHuBep3uTeTa y beorpany.

1.3. buorpadcku mogamu o KaHAUAATY

Jbyouma C. IlerpoB je pohen y Bpamwy 22. 04. 1968. rogune. 3aBpmmo je 14. Georpaacky
TMMHa31jy ca OJTHYHUM ycrexoM. JlumioMupao je Ha MammHcKkoM (hakynTeTy YHHUBEp3UTETA Y
Bbeorpanckor na Karenpu 3a ayroMaTcko ynpaBibamke — MOAYJ 38 bBUOMEIMITMHCKO HHXKEHEPCTBO.
Macrep paz je paauo Ha TeMy: “Kowmemniamuean u npaxmudan npucmyn npumenu HAaHOCKeHUH2
npob MuKpockonuje y OuomeOuyuHcKom uHicerbepcms)” ca ouneHoMm 10 (mecer), umme CTHYE
3Bawe Macmep unoicerep mawurncmea. IIpocedna orieHa TOKOM aKaJIeMCKUX CTY/IHja j€ U3HOCHIIA
8,01 (ocam u 1/100).

Mkoncke 2011/2012. ronune Jbybuma IlerpoB ymmcyje NTOKTOpPCKE cTyauje Ha MarmHCKOM
¢dakyntery YHuep3utera y beorpany, nHa Monyny 3a OMOMEIMIMHCKO HHXXEHEepcTBO. On
janyapa 2011. rogune JbyOuma IlerpoB je 3amocneH y MHoBanmoHOM LeHTpYy MamimHCKOT
¢axynrera YHuBep3urera y beorpaay kao uctpaxuBad MpHIIPaBHUK, 1a Ou ourykom Op. 2206/2
HctpaxuBauko-cTpyuHor Beha MamuHckor ¢akynreta ca cennuie oapxkane 13.11.2014. ronune
00O je MCTPaKMBAYKO 3Balb€ MCTPAXKMBAY CAPAJHUK. AyTOp M KOAyTOp je BHILIE HAYYHHUX
pazgoBa u3 00JIaCTH HAHOTEXHOJIOTHja, OMOMEIUITMHCKOT MHXCHEPCTBA M OpraHU3alMje paja,
MPE3eHTOBaHNX Ha Jomahum u MehyHapogHuM KoHGeEpeHIMjaMa M MyOJUKOBAHUX Y HAYIHHM
gaconucuMa. OcuM Hay9HO-UCTPAKXUBAYKE ICIATHOCTH PAJIO je U y IPUBPEAN Kao PYKOBOIMIIAL]
MIPOM3BOIKHE M PYKOBOJIMIIAIL MPOjEKTa YCMEPEHOT Ha MCTPAXXKHBAWKE, Pa3B0j CepTUPHUKALNN]Y H
MIPOM3BOIKY CaBpeMeHHUX ypehaja 3a mrujarHocTuky OMopu3nInX cTama KOXKe.

Panno nckyctBO

. 1997.-2004. Capannuk — LleHtap 3a MosekymapHe MaminHe, MammHCKHA (aKyaTeT
Yuusepsutera y beorpany.

. 2004.-2005. PykoBomunary mpousBoame — llpemyzehe 3a mpouw3Boamy U CepBHUC
MEIUIIMHCKUX amapara u ypehaja “Medical System”, 3emyH.

. 2005.-2008. Capagnuk - LlenTap 3a MonekynapHe MamuHe, MammHCKU (aKyaTeT
VYHusep3urera y beorpany.

. 2008.-2012. Menanep npojekra - TemeckuH 1.0.0., beorpan
. 2011.- UctpaxuBay — MHOBanmoHH 1eHTap MamuHCKor (akynrera YHHUBEp3UTETa y
beorpany

VY nepuony ox 201 1. roguHe 10 1aHAC, Kao capaTHUK Y HACTaBH, YIECTBOBAO j€ y U3BOhEHY BHIIIE
npeamera Ha OcHOBHMM M Mactep akajgeMCKUM CTyadjaMa Ha MamuHcKoM (akynaTeTy
VYHuusep3uteta y beorpany, panuje Ha Moayny 3a buomeaunmacko nHx)emEepcTBO npu Karempu
3a AyTOMaTCKO yIpaBjbame, a cafa Ha Kareapu 3a OMOMETUIIMHCKO UHKEHEPCTBO!

. OcHoBe OMOMEIUIIMHCKOT HHXXEHEPCTBA

® OcHOBE KIIMHUYKOT HHXCHCPCTBA



. VB0 y HAHOTEXHOJIOTH]E

. Hanorexuomnoruje

. KnuHanuko nHXemepCcTBO

. HanoMmeauumHCKO HHKEHEPCTBO

. WNudopmanrone TeXHOIOTHje Y MEIUIIMHA

VYuecTByje y pany y NanoLab-a, mabopatopuje Moaymna 3a OMOMETUITMHCKO HHKEHEPCTBO, TC j€
oOydeH 3a pan Ha Scanning Probe Microscopy — SPM, UV/Vis, NIR u FTIR cnekrpomerpuma,
kao u ypehajy 3a geno3uiujy Mmarepujaia xeMujckum HarmapubameM (Chemical vapour deposition,
CVD).

VYuemthe Ha npojekTHMa (pUHAHCHpAaHMM Off CTpaHe MUHHUCTApCTBa 3a MPOCBETY, HAYKy H
TEXHOJIOIIKH Pa3Boj:

[Tpojexar MU 41006 — ,,Pazeoj Hosux memooa u mexHuka 3a pany OujacHOCMUKy Kauyepa
epauha mamepuye, oebenoe ypesa, ycHe Oyn/be U MeNAHOMA HA 06a3u OucumanHe ciuke u
EeKCYUMAayUoHO eMUCUOHUX CREeKMAapa y 8U0/bUBOM U UHDpaypseHom domen)", MUHHCTapCTBO 3a
HayKy ¥ TEXHOJIOIIKH Pa3Boj.

['oBOpH, YKTa U MHUIIIE EHITIECKU U PYCKH jE€3UK.
OxemeH je, oTall 1Boje AeIle.

2. 0IIUC TUCEPTALINJE

2.1. Cagpxaj qucepTanuje

JlokTopcka mucepranuja kanaumara Jbyoumie IleTtpoB, macTep WHXKEHmEpa MAaIIMHCTBA, O]
HaclioBOM ,,Kapakrepuszauuja matepujana CIIM TeXxHUKOM M HeHO YHanpelewe MpuMeHOM
aHaJM3e yTunaja aedexkara coHam usyoxena je Ha 157 crpana, canpxu 82 cinuke, 39 tabena,
31 jennaumHa u crimcak auteparype ca 138 nacnona. Jlucepranuja mopes caapikaja, ckpahenuia
1 HOMEHKJIaType 1 ouorpaduje, caapxu ciaeachux mect moriassba:

1. YBon

2. YouaBame mpo0siemMa U IUJbEBH UCTPAKUBAHA
3. Marepujanu

4. Metoje u TEXHHUKE

5. Pesynraru u quckycuja

6. 3akspyuak

7. Jluteparypa



2.2. Kparak npuka3 1ojeJuHaqYHuX MMOTJIaBJba

Y mnornaBpy Y600 W3HECEHW Cy OCHOBHHM TOJAIM O HAHOTEXHOJIOTH)H, HAHOTEXHOJIOIIKHM
UCTPaXMBabUMa U 00JIaCTHMA O] 3Hayaja. YUMICHA j€ U YBOJA Ka OCHOBHHMM TEXHOJIOTHjaMa U
ypehajuma HEONX0THOM Y 0BOj chepH HayKe: MUKPOCKOITHja TyHEIOBamkeM eleKTpoHa (Scanning
Tunneling Microscopy —STM), mukpockonuja aromckuM cuiama (Atomic Force Microscope —
A®M) u npareha orpema — COHJIE 32 CKEHUPAE.

VY nornasmy Youasarwe npobnema u yumesu ucmpadxcusarba, Ha OCHOBY IeTajbHE AHAIN3E
perneBaHTHE HAay4HE JTUTepaType Aat je mperien JoCcTurayha y pazmarpanoj odiactu. McrakayTu
cy poOJIeMH KOjH CE jaBJba]y MPUIMKOM CKEHUpPama Ha OMmMcaHuM ypehajuma u nopemehaju koju
Cy yTHUy Ha KBaJUTET CHMMAaka I1a CaMHM THM M Ha pe3yiTare HakHaaHuX aHaimusa. [loceOHa
naxkma je mocsehena apredakTMa COHIM 32 CKEHHPamke, Ka0 OCHOBHOM IIPEAMETY OBOT pana. 13
MEPCIICKTUBE COHJIN, CHUMITH J100ujeHn Ha Scanning Probe Mycroscope cy camMo anpokcuMariuje
NOBPIIMHA y30paka, jep coHiae Hucy cappmene. C 003upoM Ja ce TOBOpM O HpeAMETHMA
HAaHOMETAPCKUX JMMEH3Hja, OHe HEMajy HH CaBIIEHY 'eOMeTpHjy HU qumensuje. OBo ce cmarpa
HETMO3HAaTUM T[apaMepruMa Koje je Hemoryhe KOHTpOJHMCaTH, Ma CaMHM THM IPEICTaBIbajy
HETO3HATy BEJIMYMHY 32 KOjy MOpPajy Ja ce yYMHE MOKYIIAju KaKo OM ce yTUIA] OJCTPAaHUO WUIIH
O6ap MuHuMH30Bao. IluTama koja cy pa3marpaHa cy: NOpeKiIo apTedakara, HHUXOBa
Kinacudukanyja, METPOJIOMIKK acleKTu Mpobiema, xabame BpXOBa COHIUM M HAuuH oOpaze
auruTanHor curaaia. C o63upom 1a MHTepakuyja u3mel)y conzie u y3opka nMa BeJTUKU YTHIIA] Ha
TAQYHOCT U KBAIUTET J0OMj€HUX CHUMAaKa, a YHjH je pasJior oreT HaHOAMMEH3UOHATIHOCT C jeIHe
CTpaHe TeoMeTpHje, a ¢ Apyre CTpaHe CBUX (PU3UUKUX I10jaBa KOje Cy YOUJbHBE MPH paLy, Ouio je
noTpeOHO 00PaTUTH OCEOHY MaXKhY Ha MOJOBE KOjUMa Cy CHUMamba U3BIICHA U [10jaBe 10 KOJUX
noia3u u3Mehy COHIM U y30paka.

[Tornasse Mamepujaiu uma aBa acreKkTa: MaTepHjaad UCIMTHBAHUX y30paKa U MaTepHjalld Of
KOjUX Cy HauMmbeHe coHje. Kana cy y nmuramy y30pIiH, HCIIMTHBAHM CY C jeJHE CTPaHE y30PIH
OMOJIOIIKOT TIOPEKJIa: MO3aK, pOXmada, 3y0, Koca, KOCT M KOXa, a C Jpyre CTpaHe Cy TO
Marepujaal KOju HWMa]y H3PaXEHO MIMPOKY YIOTPEOHY BPEAHOCT Yy MEAUIMHU |
OMOTEXHOJIOTHjaMa: METalH, Jierype u nonumepu. C npyre crpaHe, ONMMCaHU Cy MaTepHjald Of
KOjuX ce u3palyjy KoMmepIiivjaaHe COHJIe 32 CHUMAambe y30paKa: CHIIUIIN]jyM, CHITHIIN]YM HUTPUT,
ATyMUHUjyM, XpOM U 35aTo. Takolje Cy mpukazaHe W HUXOBE IeOMETpUje U IUMEH3Hje, ca
OCEOHUM OCBPTOM Ha PEXKHUME y KOjUMa c€ KOPHUCTE.

VY nornassy Memooe u mexnuxe, mpeacTaBibeH je ypehaj Ha KojeM ¢y o0aB/beHa CBa CHUMamba —
Scanning Probe Microscope 5200 jamanckor npoussohada JEOL. Onucane cy TEXHUKE ¥ Hay4dHE
OCHOBE CKECHHUpamba TYHEJIOBAEkEM €IIEKTPOHAa M MHUKPOCKONHja aTOMCKUM cuiama. Takohe cy
OMHMCAaHU W CBH MOJIOBH Y KOjHMa WHCTPYMEHTAIlMja pajl M KOJU Cy KOPUIITNEHW IPHIUKOM
HCTpaXKMBamba. y OBOM JICNTY j€ MPEJCTaBIbEH U COPTBEP KOJH C€ KOPHUCTH 3a yIpaBibamke ypehajem
(WIinSPM Scanning) u ananm3y cumMaka (WinSPM Processing). U cmuciny metoge 3a
eNMMMUHAIM]y apTedakaTa COHJIe, y OBOM paay je UCKOpHUITheH MpHUCTyI oapehuBama reoMeTpuje
BpPXOBa KOJI KOjer HHje HEONXOJHO HEHO KOHKPETHO MMO3HaBame. [ 'paHWIla Bpxa COHMIE ce
M3padyHaBa ca CJIMKe Tomohy MOpQONONIKMX OTrpaHHWYeHa KOja Cy MHXEPEHTHA y MPOIECy
CHUMama. APryMEeHTH Ha KOjuMa Ce 3aCHHMBA OBAaKaB MPHUCTYI Yy BEJIWKO] MEPU C€ OCIIamajy Ha



MareMaTtnuky mopdororujy. Kapakrepuzamuja BpxoBa COHAM 3aCHOBaHA Ha MPUHIIMITY ,,Clere"
PEKOHCTPYKIMje a TIOTOM W eMyliallja CHUMakKa CKCHHPAHWX IIOBPIIMHA Cy H3BpIICHE Y
nporpamckoM makety SPIP. Hctu codTBep je ymoTpeO/beH W 3a UYUTalke HYMEPUYKUX H
CTaTUCTHUYKHUX ITOJIaTaKa ca OPUTHHATHUX U eMYJIUPAHUX CHUMAKa.

Y mnornaspy Pezyrmamu TPE3EHTOBAHM Cy PE3YNTATH EKCIEPUMEHTAIHUX HCTPAKHUBAMbA.
[Tpuka3anu Cy OpUrHHAIHE CHUMIIM 100WjeHH CKeHUpameM, oOal)eHe cluke ca IeMMMAYHO UITH Y
NOTIYHOCTH YKJIOHEHUM yTHUIajeM apTedakaTa COHIHM, BPXOBHU COHAM KOjUMa Cy HM3BpILIEHA
canMama y 2J1 u 3/1 npojekuuju u nmpecey BpXoBa COHIN U PaJnjyc 3aKpHBJbCHA Y IBE PAaBHHU.
OO6pahenu cy n y Tabenama mpHUKa3aHU HyMEPUUYKU MOJAIM OJ1 3HA4aja 3a MPOICHY KBaJUTETa
CHHMMaKa M eJeMeHaTa y30paka U TO 32 OpUTHHAIHE CHUMKE J00HujeHe Ha ypehajy u eMynupane
CHUMKE 0OMjeHe HaKOH MPUMEHE ajaropuTama 3a elIMMHUHANM]y apredakara. Ox mapamerapa 3a
IIPOILICHY KBAJIUTETA TOCTIIPOLIECYUPAHUX CHUMaKa Cy opehuBaHu: MaKCUMaliHa pa3jinKa BUCHHA
n3Mely /Ba Bpxa Ha CHUMKY, MakCUMaJlHa AyOMHa, MaKCUMallHa BUCHHA U IIPOCEYHA XPanaBoCT
Ha 11eJ710] TOBPIIMHA CHUMKA. OBE BPEIHOCTH Cy MpUKa3aHe Ha rpadUKoHMMA. Y HUCKYCHJH je
[IO0Ka3aHa yCHEIIHOCT METO/Ie IPUMEHEHE Ha UCIIMTUBAaHUM y3opuuMa. [Ipukasana je craructuka
3a CBE MCIIUTUBAHE y30pKe, M MOCEOHO 3a JIBE IrpyIe KOje ce 0 HEKMM KapaKTepuCTUKama U 110
pesyaTatuMa u3aBajajy. IlpBa rpyma oa ImiecT y3opaka ce M3lBaja MO KBAJUTETY CHUMaka
noOMjeHNX eMyJallijoM TIoCJie TMPUMEHE alropuTaMa 3a eIMMHUHAIM]y apredakara COHIH.
OKOJHOCTH NPUIMKOM CKEHHUpama Cy OMoryhusie u3BaHpeHE pe3yiaTare 3acHOBaHE Ha
HETIOCTOjarky OCTaIUX BpCTa apTedakara Kao U UCIIPaBHOM H300py coHan. Mehytum, moctoju u
rpyma oj TpU y30pKa KOJl KOJUX Cy 3a [10jeInHE apaMeTpe J0OUjeHH Cllabu pe3yliTaTH y IpoLuecy
nocTipolecynpama. AHajaM3a COHIM KOjUMa Cy OBH Y30pIM CHMMaHH Jajia je o0jallmene 3a
OBAaKBe pe3yJiTaTe: IBa CHUMKa Cy HallpaBJbeHA COHJIaMa YHjH CY BPXOBH €KCTPEMHO omtehenu,
OJTHOCHO H-MXO0Ba T€OMETPHja APACTUYHO OACTYIa oA mpousBohauke cnenudukanuje. Kox rpeher
y30pKa JIOILJIO je 10 HeXKeJbeHOT KOHTaKTa u3Mel)y CoHzie ¥ y30pKa, 1a je 1e0 MaTepujaia y30pKa
0CTao Ha BpXy coHjae yuHehum Ha oBaj HauMH apTreakT Koju HuUje O6uno Moryhe ucnpaBUTH
anroputMuMa. OBaKBHU Pe3yNITaTH Cy MOCEOHO 3HAYAJHH, jep Ce BUXOBUM aHAIU3UPAmHEM J0JIa3H
70 TIOYETHE TayKe y MCIpaBjbamy Tpellaka Koje Cy HacTale WIM Y TEXHOJIOIIKOM IpOILecy
MIPOU3BO/IE COHJIM, WIM Y Tpollecy CKeHupama. Hanme, ykonuko ce oaMax mocie 1o0ujama
CHMMKa Ha KojeM je mpumehen yrtumaj apredakara coHie NMpUMEHE HABEACHU AITOPUTMHU, H
W3BPIIH aHATIN3a, HeyNnoTpeOsbuBe coHe he OuTH 3aMemeHe HOBUM, ynMe he ce mohu o ymrena
U y BpEMEHY M Y MaTepHjaJHuM cpencTBuMa. HakHagHOM aHanmu3oM coHOuU he ce yCTaHOBUTH
W3BOD TIpeliaka KOju je COHIY YYUHHUO HEYIOTPEObUBOM.

V nornasiby 3axkmyuak AT je MPHKa3 INIABHUX PE3YNITaTa NCTPAKUBAKA TOOH]EHHX Y TOKY pana
U JI0OHET je 3aKJby4ak O HUBOY OCTBAPEHUX LIMJHEBA MOCTABJHEHUX HA MOUYETKY UCTPAKUBAKA Ka0
¥ HAYYHOM AOMPUHOCY pe3yaTara THX UCTPaKUBaAKA. ¥Y3uMajyhu y 003up peaisHe TeoMeTpHjcKe
KapaKTepUCTUKE COHAM, NPUMEHOM MaTeMaTHUKHX alropurama Jo0ujeHa je emyJHupaHa
rpaduuka HHTEpIpeTaIrja OpUrHHAIHUX cHUMaka. CMuUcao MeToie je Ja ce, mpuMemyjyhu je Ha
y30pIMa OMOJIOIIKOT MOPEKJIa OJHOCHO MaTepHjajia KOju ce KOPUCTE y OMOMEIUIIMHHM, OO0
70 CHMUMakKa Koju Ou 300r jomer kBaiuTera Omiu ondadeHu jep cy mopemehaju Koju cy ce
MI0jaBUJIM y TOKY CHUMarma OMIIM U3paKEHH y MEPH KOja MX YMHM HEYNOTPeOJHbUBUM 32 aHATTU3Y
peasHor cTamba MCIUTHBAaHUX Marepujana. PauyH mokasyje na je kox 87,9% y3opaka mpobujeHa



YHICTHja U IPEeLM3HHUja CIIMKA, a KoJ mpeoctanux 12,1% y3opaka je mociy’uio Kao rpymna Ha Ko0joj
Cy 0o0janrmeHu pa3iio3u mojase apredaxara.

3. OHEHA JUCEPTAIINJE
3.1. CaBpeMEHOCT U OPUTUHAITHOCT

CaBpemeHe MeTOZIe 3a CIIUTHBAKE PA3IMUUTHX MaTepHjana U BHXOBHUX CTamka C€ KOHCTAHTHO
yHanpelyjy u pasBujajy. TexHojomkw Hampemak W pa3Boj oMoryhaBajy CHHTE3Y HOBHUX
MaTepHjajia ¥ lbUXOBY YHOTpeOy Yy HayYHUM HCTTUTHBambUMa. Mel)yTum, ogyBek mocToju nmpodiem
KOHTPOJIMCAHUX YCJIOBa y KOjUMa C€ EKCIIEPUMEHTH H3BojJe. Y 00JacTH HaHOTEXHOJIOIIKUX
HCTPAXMBaka TO j€ LIMPOK OTIcer nopeMehaja Koju Ha HAHOMETAPCKOM HUBOY yTUUY Ha IPUTIPEMY
eKCIiepUMeHaTa, TOK HCIHTHBamba M TyMmadewme pesynrata. Orpanumdema nocrojehux merona
pe3yaTyjy HEIOBOJbHOM TayHOIINy YCIOBJbEHOM TNopeMmehajuMa dWju Cy CacBUM Malli
MHTEH3UTETH OBOJGHH J]a y MOTIIYHOCTH MPOMEHE CIIMKY O MaTepujaly KOju C€ UCIUTY]je, MpH
YeMy ce€ Kao IMOCIeNuIa jaBjba BETUKM Opoj 0a0aueHUX H/MIM MOTPEHIHO IMPOTYMadyeHUX
pesynarara. Ctora 1ocToju Bejauka norpeda 3a NpakTUYHY MPUMEHY UCTPaKUBAYKUX MOCTYIaKa
KOjU INTEAE BpeMe M MaTepujajHa CpeACTBa, U omoryhaBajy epuKacHHje M palloHAHUje
TyMayemwe JOOMHjeHUX pe3ynraTa.

VY MOKTOpCKOj AMCEPTALHMjH j€ UCTIUTaHa TPUMEHA METO/IE eIMMHUHAIIN]e yTUIaja Aedekara COHIN
3a IPUMEHY Y MUKPOCKOIIHjH aTOMCKHM CHJIaMa IToMohy anropuTMa 3aCHOBaHOT Ha MaTEMaTHIKO)]
MOP(QOJIOTH]H, TEOPHjU CKYIMOBAa M TEOMETPUjU. AJTOpUTaM je TNPUMEHEH Ha CHUMIIIMA
OMOJIOMIKKMX y30paKa, MPUPOAHUX M CHHTETHYKHX MaTepHjaja KOjU ce KOPUCTE y MEAWIMHU U
cromaronoruju. Iloctmponecyrpame OpUTMHAIHUX CHUMaka Ha KOjUMa Cy OWIM BUIJBUBH
YTULIAjU paHOBPCHUX Mopemehaja oueknBaHUX y IpoIlecy CHUMama, a HapouuTo Aedekara CoHIU
nano je onnudHe pesynrare Bpahajyhu ynmorpeOHy BpeqHOCT CHUMIIMMA Koju Ou Omiin ogbadeHu
300r ounrieaHuX nopeMehaja JOBOJLHO BEIMKHUX J1a OHEMOTyhe HCTHHHUTO TyMaueme pe3ysiraTa
Y UCIpaBHE 3aKJbYUKe O UCIIMTUBAHUM MarepujaaumMa. JlobujeHu pe3ynraTi ce, ¢ Ipyre CTpaHe,
KOPUCTE U y aHAJIM3U TEXHOJIOUIKO — MPOU3BOAHUX MPOLIEca COHIM 32 HAHOTEXHOJIOIIKE ypehaje,
y LMJbY MOCTHU3ama MTO Behe TAYHOCTH M MPELUU3HOCTH Yy T€OMETPHJCKOM U AMMEH3MOHATHOM
CMHUCITY.

3.2. OcBpT Ha pepepeHTHY U KOpHUITheHy JIUTepaTypy

Criucak nuTeparype Koju je 1aT y ToceOHOM OfIeJbKY TOKTOPCKE JucepTalnje o0yxBara pajgoBe U
KIbUTe U3 00JIACTH HAHOTEXHOJIOTH]E, TEOPHUje U MpaKce yrnoTpede cKeHnpajyhux MUKPOCKOIIH]a,
OMOMETUITMHCKOT HHKEHEPCTBA, TEOPHjE CYIOBa, TUMEH3UOHAIHE METPOJIOTHje, KBAaHTUTaTUBHE
Y KBUIUTATUBHE aHAIHM3€E, TEXHOJIOTH]e MMPOU3BOIHUX IPOIleca COHIM 3a yIOTpeOy y ckeHupajyhoj
MHUKPOCKONHjHU, METO/a PEKOHCTPYKIMje CHHUMaKa W MaTreMaTHuke Mopdoioruje. AHaIN30M
CIHMCKa JHUTEepaType Koja je KopuiiheHa TOKOM H3pajie JOKTOPCKE AWCEepTalfje MOXKE ce
3aKJbYYUTH Ja je KaHAUJAaT UMA0 Ha pacloiaramy U MPOyYHo JOCTYIHY pedepeHTHY JTUTEeparypy.
OBa nureparypa je KaHIuAaTy HOCIyXuja 3a popMUpame Iperiesia u aHaau3y nocrojeher crama
IpeaMeTa H3ydaBama, youaBame MpodiieMa 1 MOCTaBIbamke IIMJbEBa NCTPAKHUBAha TUCEPTAIH]e.
VY mucepranuju je kopumrheno ykymHo 138 pedepeniu koje o0yxBarajy panoBe o0jaBjbeHE y
Bojehum Mel)ynapogHuM yaconucuma oJ1 Mo4eTKa HAHOTEXHOJIOIIKUX HCTPaKUBaba 10 JTaHaC.



3.3. Onuc u afeKBaTHOCT MPUMEHEHUX HAYYHUX METO/1a

ExcnepumenTanne Metoje KopuirheHe y OKBUPY JOKTOPCKE IUCEpTallHje MojapasyMeBaie Cy
CHMMame Ha ypehajy 3a ckenupajyhy mukpockonujy (CIIM) koju ce Hana3u y Hano nabopatopuju
MamuHckor ¢akynrera YHuBep3utera y beorpany. Texnuke koje cy kopuurheHe cy CKeHUpambe
TyHesnoBameM enekTpoHa (STM), mukpockomnuja atomckuM cuinama (AFM) m Mukpockomnuja
MarHeTHuxX cuia (M®M). 3a ckeHupame y3opaka cy KopuirheHe pa3inuure COHJIE 3a KOHTAKTHH,
OECKOHTAKHH, ,, TATMHT" 1 MarHETHU PEXXUM paja.

On codrBepckux anmata kopumthen je JEOJI CIIM codTBep 3a CKeHHUpame W MPOIECYHPAHE
cauMmaka, CIIUII u I'Bunnon — codTBepr 3a BU3yenM3alvjy, aHAIU3Y IMoJaTaka JTOOWjeHUX U3
JEOJI CIIM codtBepa, mocTmnporecyupame IT0O0MjeHHX CHHUMaka W CHMYJAIjy CHUMamba
TEOPHjCKHU HICATHIUM COHJIaMa, a 3a 00pany ekcriepuMenTannux nogaraka MATLAB u Excel.

3.4. IIpuMeHIBUBOCT OCTBapEHUX pe3yJIiTaTa

Ha ocHoBy ananuse pesynrata AOOHJEHHX Y JOKTOPCKO] AWMCEpTanuju, Moryhe je BpaTuTH y
HCTPpaXMBAYKHU MIPOIIEC BEJTMKH OpOj CHUMaKa KOju Cy 010aluBaHu 300T HEMOTYhHOCTH YHTamha U
youaBama nopeMehaja kKoju He J1ajy peajiHy CIUKY UCTIMTHBAHOT MaTepHjaa.

Ha ocHoBy pesynrata 100MjeHUX y OBOj JOKTOPCKOj TUCEPTALMjU U3BENIEH je€ U 3aKJbydak J1a je
nocJe 1o0ujama IpBOT J0OHj€HOT CHUMKA BeOMa CBPCUCXO0/IHA YIIOTpeda aaroputama 3a nporeHy
BpXa COHJIE y INJbY OfipeuBama IleHUX PEATHUX T€OMETPU]CKUX KapakTepucTuka. Ha oBaj HaunH
Ce MPaBOBPEMEHO OTKPHBAjy nedopmaiirje COHAM HacTajae y TOKY MPOU3BOIHOT Mpoleca, HIn
noxabaHocT Koja oHeMoryhyje no6ujame pealHuX CHIMaKa MOBPIIMHE y30paKa Kajia Cy y IUTamby
OHMOJIOIIKH y30PIIH.

3.5. Onena JOCTUTHYTHX CITOCOOHOCTH KaH/IW/IaTa 32 CAMOCTATHU HAyYHHU pajl

3a BpeMe u3pajie JOKTOPCKE JUCEpTalrje KaHIUAaT je TI0Ka3a0 CMUCA0 U 3HAHhEe HEOMXOAHO Ja
CaMOCTAJIHO Tpero3Ha U pelllaBa MHXKEHEPCKe M HaydHe mpobieme, nmpuMemyjyhu caBpemeHe
UCTPAXKHUBAYKE METOJE, KAaKO EKCIEPUMEHTAJHE Tako M CTaTHCTHYKE, Ka0 M J1a KOPUCTH
PAacIoNIOKUBY JINTEpATypy. PesynraTu 1oKTOpCKe ArcepTaluje 10Ka3 Cy CIOCOOHOCTH KaHIuaaTa
3a CAaMOCTAJIHH HAayYHO-MCTPAKUBAUKH Pal.

4. OCTBAPEHU HAYYHU JONTPUHOC
4.1. Ilpuka3 ocTBapeHHX HAyYHUX JONPUHOCA

VY okBHpY paja Ha JOKTOPCKO] IMCEpTalMjUu MOTBpheHe Cy MPEeTHOCTaBKe O YTHULAJy nedekaTa
COHIM 3a YNOTpeOy y paluduTHM peKUMUMa ckeHupajyhe mukpockomnuje. [Ipommpena cy
noctojeha 3Hama 0 WUCIMUTUBAHUM MaTepHjaliiMa, Y CMHUCIY MEpema PEaTHHjUX IapameTrapa
CTama MOBPIIMHE y30paka Ma CaMHM THM W pealiHhja MpoIleHa KapaKTePUCTUKA MCITUTHBAHUX
Marepujajga, M Kao TakKBa JucCepTaldja TPeACTaB/ba HAy4YHH JONPUHOC y O0JacTH
OMOMEIMITMHCKOT MHXemepcTBa. [IpruMeHa HaBeNeHHX alropuTaMa M COMTBEPCKHX ajlaTa Ha
CHUMKe jo0ujeHe Tmomohy ckeHupajyhe MHUKpPOCKOIHje€ TMpeACTaB/ba HOBH MPUCTYI Y
HCIIUTUBAKbUMa OHMOJIOMIKUX y30paka. ¥ OBOj JOKTOPCKO] AMCEPTAlUjH KOPUCTE CE Pe3yiTaTH



T00MjeHN EKCIEPUMEHTATHOM aHaJIM30M PEJIEBAaHTHO BEJUKOT Opoja y30paka, v IITO j&€ HApOUUTO
Ba)XHO HAIIOMEHYTH, Pa3JIMUUTOT IMOPEKIIa — OMOJIONIKOT, TPHUPOTHOT U CHHTETHYKOT .

Kangunat je ucrpaxyjyhu MoryhHOCTH NMpHMEHE aaropuTMa 3a eIMMUHAIM]Y UIH CMambUBamba
yTunaja aedopmaiyja COHIM pa3BUO METOAY 32 MPOICHY CHUMAaKa CTamba MOBPIIUHE, a IIOTOM U
MOHOBHY aHAIM3y CHUMakKa y IHJbY pealiHhje KapakTepHu3aluje HCIUTHBAHUX Yy30paKa.
OcTBapeHH HayYHU JONPUHOC JOKTOPCKE AUCEpTallHje oriena ce y cieachem:

® OCTBapEHO je pealHHje TyMauewme MAOOHjeHUX TOMOorpadcKuX CHUMAKa OMOJOIIKUX
y30pakKa M y30paka 3a ynorpedy y MeIUIIMHHI U CTOMATOJIOTHjU U MOTYNHOCT Npenu3Huje
KapakTepH3allyje HaBeIeHUX y30paKa

e OCTBapeHa je MOryhHOCT KapaKTepu3allyje BpxoBa COHIN U OTKpUBame AedopMarirja Koje
NOTUYY OJ] TPEIIaKka y MPOU3BOJHOM IPOLECY, W/WIN HAaKHAIHO HACTAIMX JAedopmaruja
Kao LITO Cy Xabame, U yTULaj apTedakara U3 CroJballlibe CPeIuHe

® CTaTHUCTHUYKUM ITpOpavyHHUMa MTOKa3aHo je€ J1a je orpoMaH Opoj HeynoTpeO/bUBUX CHUMaKa
Moryhe noctnponecyupaTt moMohy NpruMeHBEHNAX ANTOpPUTaMa U BPATUTH UM YIIOTPEOHY
BPEAHOCT

® CMameHa je MOryhHOCTH JBOCMUCIIEHOT TyMadewa pe3yiTara eKlepuMeHaTa n3a3BaHux
MCTOBPEMEHHUM JOANPOM BHIIIE Ta4aKa BpXa COHE U IMOBPIINHE y30pKa

® HAa OCHOBY CHUMakKa OMOJIOIIKHX y30paKa M y30paKka MaTrepujaia 3a ynorpedy y MeIuIMHNA
U CTOMATOJIOTHJU M3BPILICHO je ojpehuBame reoMeTpuje KOMEpIHjaTHUX COHIOH U
CHUMyJalyja CHUMama HCTE IOBPLIIMHE NOMOhy MaTeMaTHYKHX MoOJesla ca Ta4yHO
Ne(UHUCAHOM T'€OMETPHjOM, PATUjycOM BpXa M YIJIOM KOHyca IITO Jaje peaHujy
tonorpadpcky CIHMKy, MMa caMUM TUM U Tpelu3HHje neUHUCAE HNCTUTHBAHOT
MmarepHjaia, 0e3 yera Ha HAHOMETAPCKO] CKaJIM M Y aTOMCKO] PE30JIyLIHjH HE MOKe OUTH
peun o npenu3HoM ojipehuBamy KapaKTepUCTHKA MaTepujaia

® Ha OCHOBY pe3yiTaTa MCTPaXKHBama CIPOBEICHOT y OKBHPY Npojekta MUHHCTapcTBa
IpOCBEeTe, HAayKe W TEXHOJOMIKOI pa3Boja, Moryhe je W3BpIIUTH palMoHATU3aIH]y
BpeMEHa y IMOCTYNIMMAa HCIUTHBAaKka Marepujaia, Kao M MaTepHjalIHUX CpeacTaBa
NoTpeOHMX 3a U3BONeHE eKCIIeprMeHaTa

4.2. KpuTnuka aHanu3a pe3yJiTata HCTpaKMBamba

Ha ocHoOBy npernena peneBaHTHE Hay4yHe JIMTEpaType M carjiefjaBama M0oCcTojehnux peniema u3
00JIaCTH TOKTOPCKE JAMCEpTaIlHje, MOKE C€ KOHCTATOBATH J1a Cy PE3yATaTH UCTPAXHUBAKA Y TE3H
3HAa4YajHU U J1a Cy NMPUMEHUBU y MpakcH. VcToBpeMeHO, Ha OCHOBY yBHJA y 3ajaTe IUJbEBE
HCTPAXKMBAa U PE3yJITaTe MPECTaBIbEHE Y JOKTOPCKO) IUCEPTAIM]H, MOXKE CE 3aKJbYUUTH Ja Cy
IPY>KEHU OJrOBOPH HA PEJICBAaHTHA MHUTAmka U PEIICHU MPoOIeMH ca KOjuMa ce KaHIUAaT CyCpeo
y TOKY UCTPAKHUBAbA.

CrpoBeIcHUM HCTPaXKHBAalkEM YCTaHOBJBEHA j€ METOJOJIOTHja TOCTIpOIeCypHama CHUMaKa
nobujeHnx moMohy ckeHupajyhe MUKpOCKOIHje, ¥ 3Ha4ajHO MOOO0JbIIAke BUXOBOT KBAJIUTETA,
YHMe CE Y BEITMKO] MEPH JOMPUHOCH UCTIPABHOM TyMadeHy pe3yirara.



Merona je OopurMHAIHO MPUMEHEHA Ha OMOJIOMIKMM Y30pIiMMa M Y30pIlMMa 3a yrmoTpedy y
MEJUIIMHA U CTOMATOJIOTH] Ha OCHOBY MPETXOIHO JOOMjEHNX CHUMaKa KOJH HHUCY MOTJIM OUTH
KoputheH! y nJby JOHOIIEHA UCIIPaBHUX 3aKJbydaka O CHHMaHHUM y30pIIMMa MaTepHjaja.

JloObujeHn pe3yiTaTd UCTpakMBamba y 3HATHO] MEPU CMambyjy BpeMe CHHMama M MaTepHjaiiHe
TPOIIKOBE, jep c€ MPUMEHOM IIPECTABIbEHE METOA0JIOTH]j€ CMambyje HEOMX0AaH Opoj AyroTpajHUX
eKCIIepUMEHTAIHUX HCIIMTUBAaka KOJU U3HUCKY]y ynoTpeOy Beher Opoja conau, 6e3 rapanuuje aa
he nobujenu pesynratu OUTH yoOTPeOIHUBH.

N3noxenu pe3yaTaTu Cy €KCIIEpUMEHTaTHO BepuukoBaHU UM TUME je oOe3behena moryhHocT
HBUXOBE MPUMCHUBOCTH.

4.3. Bepudukanuja HayqHUX JTOTPHHOCA

Hayunu nmonpunoc xannuaata Jbyoumie [lerpoBa, MacTep MHKEHEpa MAITHHCTBA BepU(UKOBAH
je cnenehum pagouma:

Paoosu y mehynapoonom uaconucy, M23

1. Bojovic B., Petrov Lj., Matija L., Koruga Dj., Actual Diamond Engraving of a Fullerene Coated
Glass Plate, Fullerenes Nanotubes and Carbon Nanostructures, Taylor & Francis INC, 530 Walnut
Street, STE 850, Philadelphia, PA 19106 USA, 23, 11, pp. 947 - 955, 1536-383X,
10.1080/1536383X.2015.1037954, 2015. IF=0.812

2. Kojic D., Matija L., Petrov Lj., Mitrovic R., Koruga Dj., Surface characterisation of Pbl-
XMnXTe alloy by atomic force microscopy and magnetic force mode, Surface Engineering,
Maney Publishing, Ste 1C, Josephs Well, Hanover Walk, Leeds LS3 1AB, W Yorks, England, 27,
3, pp. 158 - 163, 0267-0844, 10.1179/174329409X409369, 2011. IF=0.937

3. Nikolic A., Petrov Lj., Koruga Dj., Mihajlovic S., Nanoscale Magnetic Behavior of C60 Thin
Films in Earth Magnetic Field under Polarization Light Influences, Fullerenes, Nanotubes, and
Carbon Nanostructures, Fullerenes, Volume 13, Issue 1, pp. 53-59, 2005., DOI:10.1081/FST-
200041948. 1IF=2.03
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1. Mileusnic 1., Djuricic I., Hut I., Stamenkovic D., Petrov Lj., Bojovic B., Koruga Dj.,
Characterization Of Nanomaterial-Based Contact Lenses By Atomic Force Microscopy,
Contemporary Materials, Academy of Sciences and Arts of Republic of Srpska, 3, 2, pp. 177 -
183, ISSN: 1986-8677, 66.017/.018:530.145, 2013.

2. Zunjic A., Muncan J., Matija L., Petrov Lj., Mileusnic I., General Ergonomic Considerations
of Design of a Telerobotic System, 6th International Symposium of industrial Engineering, Faculty
of Mechanical Engineering, Belgrade, pp. 98 - 101, 978-86-7083-864-2, Srbija, 24. - 25. Sep,
2015"

3. Matija L., Mileusnic I., Muncan J., Petrov Lj., Zunjic A., Occupational hazards in dentistry -
application of the Near infrared spectroscopy in diagnostics of fatigue and musculoskeletal



disorders, 6th International Symposium on Industrial Engineering — SIE, Faculty of Mechanical
Engineering, Belgrade, pp. 82 - 85, 978-86-7083-864-2, /, /, Srbija, 24. - 25. Sep, 2015

4. Hut 1., Petrov Lj., Sarac D., Golubovic Z., Matija L., Modeli odrZavanja medicinske opreme
bazirani na metodama procene rizika i prioritizaciji, XXXVIII nau¢no strucni skup Odrzavanje
masina i opreme 2013, Upravljanje odrZzavanjem infrastrukture i imovine preduzeca, Masinski
fakultet u Beogradu, nema, nema, pp. 141 - 156, nema, Crna Gora, 24. - 27. Jun, 2013

5. Zunjic A., Matija L., Munca J., Mileusnic I., Petrov Lj., Occupational Hazards in Dentistry —
Application of the Near Infrared Spetroscopy in Diagnostic of Fatigue and Musculoskeletal
Disorders, 6th International Symposium of Industrial Engineering, Faculty of Mechanical
Engineering, Belgrade, pp. 82 - 85, 978-86-7083-864-2, Srbija, 24. Sep - 25. Nov, 2015

6. Matija L., Mileusnic I., Muncan J., Petrov Lj., Ergonomic design properties of dentistry
equipment, 6th International Symposium on Industrial Engineering — SIE, Faculty of Mechanical
Engineering, Belgrade, /, /, pp. 90 - 93, 978-86-7083-864-2, /, /, Srbija, 24. - 26. Sep, 2015

7. Kojic D., Matija L., Petrov Lj., Koruga Dj., Characterization of the surfaces before and after
the final treatment using Atomic Force Microscopy — AFM and Magnetic Force Microscopy -
MFM), 32. Conference on Production Engineering of Serbia with international participation,
Faculty of Technical Science, University of the Novi Sad, Department for Production Engineering,
Novi Sad, Proceedings, pp. 249-254. ISBN 978-86-7892-131-5, 2008.

8. Kojic D., Matija L., Petrov Lj., Koruga Dj., Mechanical properties of human skin studied by
atomic force microscope, Danubia-Adria Symposium on Advances in Experimental Mechanics,
25th Meeting, September 24. — 27., 2008., Ceské Budgjovice, Checz Republic, Proceedings, pp.
121-122, 2008. (ISBN 978-80-01-04162-8)

9. Matija L., Kojic D., Petrov Lj., Koruga Dj., Mechanical Properties of Surfaces Studied by
Atomic Force Microscope, Danubia-Adria Symposium on Advances in Experimental Mechanics,
25th Meeting, September 24. — 27., 2008., pp. 169-170, 2008.

10. Koruga, D., Simic-Krstic, J., Matija, L., Petrov, Lj., Ratkaj, Z., Molecular Nanotechnology:
Golden Mean as a Driving Force of Self-Asembly, Electrical and Computer Engineering series,
Advances in Simulation, Systems Theory and System Engineering, pp.139-145, WSEAS, 2002.

11. Bojovic B., Kosic B., Petrov Lj., Matija L., Contact lens surface assessment via areal
parameters, The 1st International Global Virtual Conference, pp. 534-537. ISBN 978-80-554-
0649-7, 2013.
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Blade Structural Damages by Magnetic Force Microscopy, Yucomat 2012 — fourteenth annual
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of fullerenes based thin film glasses and contact lenses by Atomic Force Microscopy and



Magnetic Force Microscopy, YUCOMAT 2011, Yougoslav Materials Research Society, pp. 169
- 169, /, Crna Gora, 5. - 9. Sep, 2011.

3. Djuricic 1., Mileusnic 1., Stamenkovic D., Petrov Lj., Matija l., Koruga Dj., Characterization of
Nanophotonic Materials for RGP Contact Lenses by Scanning Probe Microscopy, Book of
abstracts: V International Scientific Conference ,,Contemporary Materials 2012“, Akademija
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morphotypes in dental calculus deposits by nano probe microscopy and opto-magnetic
spectroscopy, Fourteenth annual conference of the Materials Research Society of Serbia -
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International Conference EuroMed/Cipa, Euromed, Limasol, pp. 1 - 83, 978-56-8112-511-2,
Kumap, 2012.

6. Milusnic 1., Djuricic 1., Stamnekovic D., Petrov Lj., Bojovic B., Hut I., Koruga Dj., Contact
Lenses Nanomaterial Characterisation by Atomic Force Microscopy and Magnetic Force
Microscopy, IV International Scientific Conference Contemporary Materials 2011, Banja Luka,
The Book of Abstracts, 2011.

7. Debeljkovic A., Djuricici I., Koruga Dj., Muncan J., Matija L., Mileusnic 1., Petrov Lj.,
Fullerene thin films characterization by spin magnetometer, Contemporary materials 2013, Banja
Luka, Academy of Sciences and Arts of Republic of Srpska, pp. 56 - 56, /, Republika Srpska, 4. -
6. Jul, 2013.

8. Koruga Dj., Hut I., Sarac D., Grga Dj., Marjanovic M., Petrov L j., Characterisation of microbial
morphotypes in dental calculus deposits by nanoprobe microscopy and opto-magnetic microscopy,
Fourteenth annual conference of the Materials Research Society of Serbia - YUCOMAT,
Yougoslav Materials Research Society, pp. 106 - 106, /, Crna Gora, 3. - 7. Sep, 2012.

9. Bekric D., Mileusnic 1., Djuricic I, Petrov Lj., Koruga Dj., Identification of the wind turbine
blade structural damages by magnetic force microscopy, Book of abstracts: YUCOOMAT 2012 —
fourteenth annual conference, pp. 84, Herceg Novi, Montenegro, 3.-7. September 2012.

10. Hut 1., Marjanovic M., Miletic V., Petrov Lj., Djuricic I., Effects of brushing on surface
roughness of microhybrid and nanohybrid composite resins, Book of abstracts: V International
Scientific Conference ,,Contemporary Materials 2012, pp. 102, Banja Luka, Republika Srpska,
5.-7. July 2012.

11. Kojic D., Matija L., Petrov Lj., Koruga Dj., Surface characterization by Atomic Force
Microscopy and Magnetic Force Microscopy, YU-COMAT, Herceg Novi, Crna Gora, September
7 — 13, 2008, Book of Abstracts, pp. 77. ISBN 978-86-80321-15-8

12. Kojic D., Petrov Lj., Mitrovic R., Matija L., Steel surface characterisation with different
compoition and varyng tool geometry by scanning probe microscopy, YUCOMAT 2009, H. Novi,



Montenegro, August 31- September 4, Book of Abstracts, pp 164, 2009. ISBN 978-86-80321-18-
9

13. Kojic D., Petrov Lj., Stamenkovic D., Matija L., Koruga Dj., Magnetic properties of contact
lenses: Characterisation by magnetic force microscopy, Book of abstracts, p. 59, ICOM 2009,
Herceg Novi, Montenegro, August 27-30, 2009., ISBN 978-86-7306-102-3

14. Mihajlovic J.S., Koruga Dj., Nikolic A., Radojevic B., Petrov Lj., Magnetic Induction of
Fullerene C60 and Biomagnetic Efect, 10th Academy of Studenica, Studenica, 2004., ISSN 1450-
708

IIoznasmwe y kwuszu (MA2) unu pao y memamckOm 300pnuKky nayuOnann0z 3nauaja (M45)

1. Koruga Dj., Muncan J., Hut, I, Sarac, D., Petrov, Lj., Pregled postoje¢ih metoda i tehnika u
biomedicinskoj fotonici, str.221-233, u knjizi Rana dijagnostika kancera epitelnog tkiva, Papi¢ —
Obradovi¢ M. (ured.), Don Vas, Beograd, 2012, (ISBN 978-86-87471-24-5)

2. Koruga Dj., Muncan J., Petrov Lj., Sarac D., Hut 1., Princip rada aparata i uredaja za
optomagnetnu spektroskopiju, Rana dijagnostika kancera epitelnog tkiva, Don Vas, pp. 294 - 308,
978-86-87471-24-5, 2012.



5. 3AK/bYYAK U ITPEJIOI’

Ha ocHoOBy mperiena u neTajbHe aHalu3e cajpkaja M pe3yirara HCTPaKMBamba JTOKTOPCKE
auceprauuje mox HasuBoM , Kapakrtepuzaumja martepujaia CIIM TeXHHKOM H H-€HO
yHanpeheme npuMeHoM aHaau3e yTHlaja dedexaTa coHau’ kanaunata Jbyoumre Ilerposa,
MacTep MHXKemepa MAIIUHCTBA, CTYACHTA JTIOKTOPCKUX cTyauja, KoMmucuja 3a oueny u ondpany
JTOKTOPCKE JUCepTalrje KOHCTATyje J1a je KaHIUAAT YCIEIIHO 3aBPIINO JOKTOPCKY JUCEPTaLn]y
y CKJIaJly ca mpeaBUl)eHNM IPeIMETOM U ITOCTAaBJbEHUM [IUJBEBHUMA HCTPAKUBAa U Ja JOKTOPCKA
aucepranyja moa HasuBoM , Kapakrtepuzaumja martepujaia CIIM TeXHHKOM H HeHO
yHanpelleme npuMeHOM aHaIM3e yTHIAja AeeKaTa COHAU  IPEACTaBJba OPITUHATHU HAyYHU
pax ca Hay4yHMM JONPUHOCOM Yy OOJIaCTH MAIMHCTBA, y)Ka HayyHa oOsacT buomenuuuHcko
HHXewepcTBo. Kaguaar je ocTBapuo OpUrnHalIHE pe3ylsiTaTe y UCIIUTUBAKY NIPUMEHE METO/E 3a
eNMMMHUHAIM]Y yTUIaja apTedakaTta COHAN Y MUKPOCKOTIHJU aTOMCKUM CHJIaMa, MPUMEHEHO] Ha
OHMOJIONIKE Y30pKEe U Y30pKE MaTepujajia KOju ce ynmoTpeOshaBajy Y MEIUIIMHA M U3BEO BPEIHE
3aKJbYYKE O MOTEHIIHNjaTy TPUMEHE METOJIC Y HCTPAKMBAUKO] HAYYHO] MPAKCH.

Carnacno Tome, Komucuja ca 3a10BospcTBOM npeaiaxke HacraBHo-HayuHoM Behy MarmHckor
¢dakynTtera YHuBepsuretra y beorpany na npuxsaru Pedepar Komucuje u ynytu ra Ha ycBajame
Behy Hayunux o6iacTu TEeXHHUKHX Hayka YHUBep3uTeTa y beorpany, a JOKTOPCKY qucepTanujy
nox HasueoM , Kapakrepmzammja marepujasa CIIM TexHMKOM M HeHO YHanpeheme
NpUMEeHOM aHajdu3e yTuuaja aedexara coHam kanaunata JbyOume IlerpoBa, macrep
MH)XEHEepa MAITMHCTBA, U3JI0KU Ha YBHJI JABHOCTH.

beorpan, 19.10.2018. rog.
Komucuja 3a oneny u o10pany aucepranuje:

Hp Jlumuja Matuja, penoBHu mpodecop, (MeHTOp), YHUBep3uTeT y beorpamy, MammHcku
(bakynrer

Hp Anexkcannpa Bacuh-MwunoBanoBuh, pemoBHu mnpodecop, YHuBep3utrer y beorpany,
MarmuHcku Gakynrer

Hp Hparomup CramenkoBuh, moreHTt, YHuBep3uteT y beorpamy, dakynrera 3a cnernujamny
elyKalujy 1 pexaObuIuTaujy



