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HACTABHO-HAYYHOM BERY
OAKYJITETA HHXEIBBEPCKUX HAYKA Y KPAT'YJEBILY

NPEJIMET: M3pewraj Komucuje 3a oleHy NHCaHOr Jella ¥ YCMeHy jaBHY oja0paHy
JIOKTOpCKe aucepranuyje kauauaara bojana bornanoruha, qunoi. mai. WHK.

Onnyxom HacraBHo-Hayunor Beha ®akynrera HHKEmEPCKUX HayKa YHHBEp3WTETA Y
Kparyjesny, 6poj: 01-1/867-12 om 24. 03. 2016. rogwHe, WMMEHOBAaHH CMO 3a 4YIaHOBE
Komucwuje 3a ouneny u onbpany IOKTOpcke aucepranuje kanaunara bojana bormanosuha,
IMIUL. Mall. UHX. H TeMe TOKTOPCKe JUCepTallHje Mo/ HACTOBOM:

»IHOBERAIBE ITOY3IAHOCTHU U HOCUBOCTHU TAHIT'EHIIUJAJIHO
ONTEPEREHUX BE3A ITPETXO/JHOM IMNPUIIPEMOM KOHTAKTA*

Ha ocHoBy yBHMIa y NpHIOXKEHY MOKTOPCKY mmcepraunjy u M3Bsemraja o momoGHOCTH
KaHjujata U TEMEe 3a JIOKTOpPCKY JUcepTalujy, Koja je onoOpeHa 3a H3pajay OJIYKOM
dakynrera HHXKEHEPCKUX Hayka YHuuBepsurtera y Kparyjesuy, 6poj 01-1/1211-3 ox 17. 04,
2014. rogune, a Ha ocHoBy [IpaBunnuka Yuusepsurera y Kparyjesily o mpujasu, uspaau u
on0panu nokTopcke aucepraiuje, Komucuja nognocu Hacrasno-nayunom sehy cnenehu

U3BELITAJ

1. 3uayaj u JONpHHOC JOKTOPCKEe JHCEPTALHje €A CTAHOBHMINTA AKTYEJIHOI CTAHa Y
oapehenoj nayunoj obnacrn

JlokTopcka aucepranuja kanaugata bojana Bormamosmha, mumi. mam. MHX., 1mof
HasuBoM ,llopehame moy3gaHocTH W HOCHBOCTH TaHreHmUjanHo onrepehenux Besa
MPEeTX0HOM NPHIPEMOM KOHTAKTa", MpecTaB/ba pe3ynTaT HayTHO-HCTPaKUBAYKOT pajia
KaHJuJaTa y akTyelnHoj Hay4yHoj obnacTd Koja ce OJHOCH Ha HCTpakuBame MoryhHocTw
nosehama noy31anoCTH ¥ HOCUBOCTH TAHTEHIIM]ATHO OnTepeheHNx Be3a MPUMEHOM MOCTYIIKa



NperxonHe HpuIpeMe KoHTaxTa. Ca acleKkTa [peaMeTa HCTPaKMBAmA M J00HjeHHX
~ pesyirara, 0Ba JIOKTOpCKa AUCEpTallija IpeacTaB/ba JEMMHCTBEH HAYUHHU pajl.

Kanaunar je M3BpIIMO KPUTHYKY aHAIU3y W CHCTEMaTH3allMjy mocTojehuX 3Hama,
HCKycTaBa M HAyYHHX pe3yirara KOMIICTEHTHHX CBETCKHX MCTPAXXHMBaUa U3  001aCTH
WCTPa)KMBAIbA OBE TOKTOPCKE nucepranyje. Ha ocnosy CIPOBE/ICHE AHANH3E, TIPEIHOCTH U
HEZOCTaTaKa Hocana Kopnmhennx OpHCTYNa y 0BOj 00J1acTH, Kao 1 aHAIH3UPAHUX - MeToa 1
MojieNna, KaHIuaar je [Le(bmmcao IIpeAMET U ITb COIICTBEHHX ncrpamHBa}ba

Ca acmekra I/ICTpa;)KI/IBa‘-IKe obnacth W JOOMjeHMX pe3yiTrara, OBa JUCEpTaluja
HpeI[CTaBILa JeI[I/IHCTBeHI/I Hay4YHW Paj Ha HallMOHAJTHOM HHBOY, IPH geMy onpehenn 6p0J
eJeMeHara, anCTyna U pe3yJiTara IMa OIIUTH HaydHH 3Hada).

Kamgunar je M3BPIIMO aQHANM3Y TPEHYTHOL CTamba y OOJNACTH TaHT'CHIMjaHO
onTepehean Be3a. AHaanpaJyhn J'II/ITCpaTypy KOja je HeIOCPeIHO y BE3d Ca OBOM
obnamhy, younmo je Aa mOCTOju ~HpoCcTOp 3a moBehame TIOY31aHOCTH H HOCI/IBOCTI/Ik
TaHIreHIujaHo onTepelieHUX Besa IPHMEHOM IIOCTYIKa IIPETXONHE IIPUIPEME KOHTAKTHE
nospuute. Kagaunar mpejiaxke MeTofy KojoM OM Ce HEMOCDENHO Hpe Ipoleca CTe3ama
H3BeﬂavaeTXOIIHa_ IpUIIpEMa KOHTAaKTa y 30HaMa 6IUCKAM TIOYETHO] BUCHHH HEPABHUHA
KOHTaKTHAX HOBpmHHaL TuMe 61 KOHTaKTHE OBpIIKHE Beh Guie IIpUIpeMIbeHe, [a 61 ce
CTe3arbe CBENO Ha NPOLIEC KOjH 3aXTeBa HIDKE BPEJHOCTA HOPMaTHAX onTepelierba KOHTAKTHE
30HE.

KaH,qu[aI IpeAIaXe CHeNUjalHO KOHCTPYKIHOHO - pelenhe cTe3aua KOju TOPYXajy.
MOryhHOCT TpeTXojHe IIpHIpeMe KOHTAKTHE NOBpIHMHE. MCIuTHBama Cy ypaljeHa y
JMHAMHYKUM YCIOBHMA Ha HOCEOHO IPOjEeKTOBAHOM CHCTEMY 38 UCIHTHBAGE IOY3AaHOCTH 1
HOCHBOCTM TAHI€HOMjaHO onrepeheHMX Be3a INPETXOJHOM HpPHOPEMOM  KOHTAKTA.
VicnuTuBarsa Cy CIpoBe/cHa Kpo3 nopeheme TaHFeHI_II/IJaJIHe HOCHBOCTH KIIaCHYHOT cTe3aya -
ca paBHOM KOHTaKTHOM NOBPIIMHOM ¥ CIelyjanHe reometpuje. Kao ocHOBHU KpHTepHJyM 3a
OIICHYy HOCHBOCTH TaHTEHIHMjalHO onTepehieHMXx Be3d KaHAWmaT —Mpeiaxe — OJHOC
TaHTCHIMjAJTHE CHJIe W HOPMaJHE CHIE Koje ACTyjy Y 30HH KOHTaKTa FilFy, TocMaTpaH y.
OKBHPY HCTe INONYCTIFMBOCTH 30HE KOHTAKTa. llopen Tora, KaHAWIAT ~Npemiaxe M
METOZOJIOTH]Y 3a HIopeljerbe MOY3AaHOCTH HCIIUTHBAHUK KOHTAaKTHHX eJIeMeHATa.

Ha ocHOBY pe3ynTara 0 KOjUX je HOINA0 KaHIUAAT, MOXe ce 3aK/bYIHTH Ja CBE
ACIIUTHBAHE TeOMETPHje CHCIMjalHOT cTe3aua UMajy H3pPaXKeHy TPEeNHOCT Yy OAHOCY Ha:
MCIATHBAHK CTe3a4 KIACHYHOT THIA (CTE3a4 ca PABHOM KOHTAKTHOM IIOBPIIAHOM).

Pesynitatu u .3‘a1<n>'yqim 0BE nnéep’raunje OTBapajy IpocTOp M IpaBlie 3a. Jajba
HCTPaXHUBAa Y OBOj HaquOJ oGmactu. Ilpe cBera Kpo3 pa3sBoj HOBUX pellema H '
ONTUMH3AIH}Y TEOMETPH]E CTe3aua ca ACIEeKTa MOCTH3AMmA, MaKCHMATHHX ofHoca Fi/Fy. Jlamu
pasBoj Moxe uhu y IpaBIy IPOjeKTOBAE:A M ONTHMH3ALKje CTe3a4a TIPEIOKEHOr THIIA ca
acTeKTa KPUTEPHjyMa MHIyCTpHjCKe IpuMene. Kao KpuTepHjyM MHIyCTpHjCKe: HpI/IMéHe
IIPBEHCTBEHO O¥ Tpebaio pasMOTPHTH MoTyHHOCT HMHHeMeHTaﬁHje TEXHUYKOI pelleHha
cre3aua y nocrojehie caBpeMeHe KOHCTPYKILIHje CTE3HUX IpHOOpa, Kao IITO CY: MOXYIapHH,



IPYIHA U CIELHjATHA an6opH HAMEHCHH o6pazm Ha oGpazmpIM ueHTpnma METOOCHUM T
XI/I6pI/II[HI/IM ManuHama.

2. Onena ja Je ypabena noxTopcKa zmcepTaIm]a pe3yJITaT opnrm{a.]mor HAy4HOT paja
'KaﬂmmaTa y oarosapajyhoj obsacTu

KOMI/ICI/Ij& CMarpa Ja JIOKTOpCKa JucepTalja KaHiaara Bojana Bornanosuha, mum.
MaIl. MHX., IO Ha3ﬁBOM ,,Honéhame noysuanocTn M HOCHBOCTH TAHIEHIMjaHO
onTepeheﬂnx BE3a  NPETXOAHOM  NPHIPEMOM KOHTAaKTa*  TIIpefcTaBjba pe3yJITaT
OPUTHHAIHOT HAYYHOT paja. O6paljeHa TEMa je BeoMa aKTyenHa U 3HayajHa, HoceOHO aKo ce
WMa y BHAY Ja Cy TAHTEHIIH]anHO onTepeheHe Be3e BEOMa 3aCTYILUbEHE y I/IH,Z[YCTpI/IJCKOJ
npakcn. Koz BEJIMKOT 6p0ja OBHX Be3a CIIOJbAlllEe ONTepelieme ce YpPaBHOTEXABA CHIIAMA
| Tpema Koje Aelyjy u3Mehy KOHTakTHMX eleMeHaTa. Bpennoctd xoeduuujeHara Tpema 3a
cnydaj KOHTaKTa PaBHUX TIOBPIIMHA MaTepHjaa n3paljeHux o1 YenuKka Cy PeJaTHBHO Male.
To HaBOAM Ha 3aK/by4aK Ja je 3a YPaBHOTEXKaBarme TaHreHuﬁjanHor ontepehema momohy
cHile Tpema TOTpeOHO 00e30eUTH penaTHBHO BENWKAa HOpMalHA onTepeheiba KOHTAKTHE
}i’,OkHe Y by nobehama 'TaHreHHﬁjajIHe HOCHBOCTH KOHTaKTa‘ Kao0 i nosehaH)a HOY30aHOCTH
KOHTaKTa, KaHAUuJaT Ipejiaxe MOCTYIIaK cre3ama kome he HpeTXOI[I/ITI/I MIOCTYIIaK MPETXOHE
TpUIpeMe KOHTAKTA.

OpanaﬂHocT HaYYHOT Pajia, ACTPAXMBama W OCTBAPECHUX PE3YITard y OKBHDPY OBE
JIOKTOPCKE JIMCEPTALMj€e OTJIea ce, H3Mely ocTasor, y cienchuM eneMeHTHMA:

‘e U3BpiueHa Cy OpUIMHANHA TEOPHjCKA HMCTPAKHBAKA M INOCTaBIbEH O,HFOBapajth ‘
- TeOpI/I_]CKI/I MOI[CJ'I CTe3arsa KOMe MPETXOH TOCTyIaK npeTxosze annpeMe KOHTaKTa.

. I/ISBG,ZleHI/I cy HyMequKH IpOpaYuyHH TPUMCHOM MeTozIe KoHauHux enemeHara (MKE)
¥ I00MjeHn pe3ynTaTH KOju IOTBPYYjy ¥ Uejy UCTpaXXUBarba U Pa3BHjeHH TEOPHjCKHU
- MOZEL. ’ \

¢ Ha 6a3u TeopHjckux pazManafLa ¥ aHanmse mnpuveroM MKE mpenioxeHn ¢y HOBH
CHEIINjaJTHO ﬂnsajﬁnpaﬂn cTe3aud, kao U cnenujarad ypehaj 3a HCIUTHBAKE HA KOMeE
je 6mo Moryhe M3BPIIMTH HUCIHMTHBAIbA TAHTEHIHjaTHE HOCHBOCTH y IUHAMHYIKHM
yCIOBHMA. ' ' ' ' ’

o AHaTH30M 0OHjEHHX PE3yIIaTa Be3aHUX 3a [oMepamba U NOINYCTJBUBOCTH Y 30HU
KOHTaKTa y GYyHKUHjH onHoca Fi/F, MOXe cé 3aK/byudTH Ja CBE HCIUTHBAHE
reOMeTpHje CHEeNUjaTHo AU3ajHUPAHOT CTe3a4a UMajy H3paxeHy IIPeXHOCT Y OIIHOCY
Ha MCIMTHBAHW CTe3ay KIACHYHOT THIA — cresad ca paBHOM KOHTAKTHOM
TOBPIIMHOM. |

Jleo pesynraTa HCTpaXkMBaMmba NOOHjEHHX TOKOM H3pajie JOKTOPCKE AMCepTanuje objaBibeH je
y HMCTaKHYTUM CBETCKHM 4YacOUHUCHMa, IUTO ~HOTBphyje OPHUIHHAIHOCT IpeIMETHE
_ Iucepranyje. ‘



3. l'[pemezi OCTBapéHI/lX pesyJrara paga KaHIuIaTa y onrosapajyhoj Hayqndj obaacT

, Bojan (CBeTa),BQrL[aHOBI/Ih je poher 25.09.1982. ronume y CBunajHIy; Pemy6auka
Cpbuja.  OcroBRy ‘mkony - ,,Jopan Jopamosuh 3maj“ je 3aBpumo Ceunajauy, a
CPEAOLIKONICKO 00pasoBatmbe je- CTEKA0 Y CPeIEb0j BOJHOj IIKOIH y Beorpa):[y HA CMepy 3a
EJ’ICKTpOHCKO ‘m3BHhame M HpOTI/IBeJ'[eKTpOHCKa JejCTBa. Marmicks (paKynTeT (cama
DakynTeT HHXCIEPCKHX HayKa) y KparyJeBuy ylmcao je mxoncxe 2003/2004. roxuue, a
' »,z[aHa 01 12 2011. FO,I[I/IHe 3aBpIIaBa CTyJ:[HJe Ha IIOMEHYTOM (baKynTeTy Ha CMepy MamuHcke

KOHCTPYKHHJG u MexaanauHJa ca OHIIITI/IM ycrexoMm 7, 42 (cez[aM n42/ 100) y TOKY CTyILI/Ija u
oriedoM 10 (mecer) Ha I[I/IHJ'IOMCKOM UCIIUTY M3 IPEAMETA, MeTone KOHCTpyHCamba KOI[ upod.
Ip. Henana Map]aHOBI/Iha vaxe CTHYE 3BaH)e ,ZII/IHJIOMI/IpaHI/I MHKCIBCD MAIIMHCTBA.

- Haj jaBHOM Hal‘paI[HOM KOHKypcy ,,HeTap lIaMJ aHOBHh“ 2007 TOJAHE OCBO]I/IO je TIpBO-
MECTO 32 Haj6oIBM pajl U3 06IactH HpO_] CKTOBAHA, KOHCTPYHCAba U TEXHHYKE JIOKYMEHTallH]e
3a MallliHe, ypel)aje I/I TpchnopTHa CpeI_[CTBa ypaljeHe nporpaMCKHM TIIAKETOM AUTODESKF
Inventor Professmnal ca HpO_] eKTOM MOCHE JU3aIUIE.

Hpoq)ecnonanﬁy KapI/Ijepy 341090 je Kao capazmmc Ha CI)aKynTeTy HEDKSIHEPCKHIX
nayka y llentpy 3a peBI/ITaJII/ISaI_II/I_]y I/IHILYCTPI/IJCKI/IX cucTeMa KO_]I/IM j& pPyKOBOAHO npod. z[p
BpaHKo Tanuh.

Tonure 2007. je panuo y rtpez[ySehy »Unior components” Ha ﬁosnunjnv KOHCTPYKTODA,
- TIpM dYeMmy je 06aBIbA0 IIOCIIOBE KOHCTPYHCama aJlata 3a MIacTAIHO ,ueq)opMncaH;e Kao u
TIOCIOBE HA H3PAH TEXHAUKE I[OKYMeHTaI.II/IJC 3a HOMeHyTe ajare,

Kannunar je 2008. TOAMHE Paguo y npeny3ehy- ,PM MeTalr elacTHK® Ha IO3MULIH)H
"KOHCTPYKTOpa, TIpH 4eMy je 006aBJbao II0CIOBe KOHCTPYHCAma MOJbONPUBPETHAX MANIHHA U
U3pa/ly TEXHAUKE JOKYMEHTAIH]E. . '

Conune 2011. j“e pamuo y npe,uy:*.ehy »Oomma line* Ha ‘TO3ULWMj¥ KOHCTPYKTOpa: U
00aBJpao nocnmae KOHCTpYI/IcaH;a " 1/13pa,ue TEXHHUKE noxyMeHTaun]e 3a xnz[paym/mHa IpeBa.

Kanmuaar ox 2012. I‘OI[I/IHe o JiaHac pazu/I y ,Hexagon Metrology SPA“ Ha
HOCTIOBAMA KOju Cy Hajyxe ToBE3aHH ca METPOJIOTH]OM. Paz(n Kao MHCTANaTep W CepBHCED

KOOpI[I/IHaTHI/IX MEpPHHUX MamnHa ¥ Kao Imporpamep METPOJIOLIKHX coq)TBepcm/Ix naKeTa Surfer‘
NT u PC- DMIS '

Ha d)aKyJITeTy I/IH)KCH:CI)CKI/IX nayka y Kparyjesmy yquTByJe y H3BoljeH,y Be>1<614 3
cnenehnx IpeaMeTa Ha OCHOBHUM aKaJIeMCKIM CTyAMjaMa; ‘

o CAD/CAMJCAE,
e  IIponsBojHe TeXHONOTH]eE,
H MépeI{,e ¥ KOHTpOJia ¥

e VcHUTUBAME MAITMHCKUX KOHCTPYKIIH]a.



)Iorcfopcxe aKajleMeKe cryauje Ha Mammsckom (baKynTeT’y y ‘Kparyjeisuy, cMep
- HpOI/ISBO,I[HO MaIIII/IHCTBO yuucao je IKoIcKe 2011/2012 ToxmuHe. Mcnure Ha I[OKTOpCKHM -
CTyIII/I]aMa 3aBpHIHO je ca ommITHM ycneXOM 9, 83 (neset u 83/ 100)

I/I3pa;1a )IOKTOpCKe nncepTaume mon Ha3uBOM  ,lloBehame - TOY3IAHOCTH K
HoanocTn TaHremmJanHo onTepehemlx Be3a NPETX0JHOM NPHIPEMOM KOHTAKTa®
oz[o6peHa Je 17 04. 2014. roaune. ‘

Y nocanamH;eM Haquo I/ICTpa)KI/IBa‘IKOM pany Bojaun EOFI[aHOBI/Ih je O6JaBHO celam
HAYYHHX PafioBa (4€THpH pana y MebyHapoz{HHM JacOIHCHUMa U TpPI pana Ha MelijapozLHHM
KontbepeHuHJ aMa) )9 :1:} TGXHI/I‘{Ka peme}La ' '

Panoml M I/ICTaKHyTHM MelijapommM qaCONHCUMA (M21)

. 1~. BrankoTadlc Petar M. Todorov1c Ognjan Luzamn Dragomlr Mll]amc Bramslav M |

Jeremic, BOJan Bogdanovié, Porde Vukelié, Usmg spemally demgned high-stiffness. - “

‘burnishirig tool to achieve high-quality surface finish, The International Journal of
Advanced Manufacturmg Technology, Vol.67, Nol -4, pp 601 611, ISSN 0268-
3768, Doi 10. 1007/500170 012-4508- 2 2013

2. Branko Tadié¢, D_]Ol‘d_]e B Vukeli¢, Dragomlr Mlljanlc BOJan Bogdanovié, Ivan
| Macuzw Igor Budak, Petar Todorovié, Model testing of ﬁxture workplece interface
compliance in dynamic conditions, Journal of Manufacturing Systems, Vol. 33 No. 1,

pp- 76-83, ISSN 0278-6125, DQi_h’ttp://dx,doi.org/ 1"0.1011 6/j.jmsy.2013.05.004, 2014.

- PanoBu y mehynapogaum qacdﬁnenMa (M23)

1. Branko Tadlc BOJan Bogdanovié, Bramslav M Jeremlc Petar M Todorov1c Ognjan -

’ Luzanin, Igor Budak, D_]Ol’dje Vukeli¢, Locating and clampmg of complex geometry
“workpleces w1th “skewed ‘holes in multiple- constralnt condltlons Assembly

’ .Automa‘uon Vol. 33 No 4, pp. 386-400, ISSN. 0144 5154 2013.

" PanoBuy ﬁacorméy Mel)yﬂbap(‘)_nuor 3HaYaja Bepm])mcbnﬁlibr noceGHOM onﬁyKeM (M24)'

1. V. ’KoéOvié S. Mitrovi¢, G. Mihajlovié, M. Mijatovi¢, Bojan Bo’gdano’?ic’ b.
- Vukeli¢, B. Tadig, Applications of Friction Stir Processing during Engraving of Soft
Matenals Tr1bology in Industry, Vol. 37, No. 4, pp 434-439, ISSN: 0354 8996, 2015

: CaoaneILa ca MehyHapogHNX CKynoBa mTaMnaﬂa Y HeJIUHH (M33)

1. Jerem1c B. Meyer M Macuzic, I., Bogdanovic, B., Jeremic, M., Slmlc A., Tadic,
B., Vukelic, Dj., Fixtures for Horizontal Machining - Centers — New PrOJectmg
Approach, Journal of Manufacturing Science and Engmeermg - ASME 2013.
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’wlsconsm USA, 2013.

o2 Jeremlc M., Adamovic, D., Mitrovic, S Bogdanov1c, B., Slmlc A, RandJe10V1c S o
~ Todorovic, P., Influence of oxidation layer generated on preheated contact pairs on

~static coefficient ‘of friction, The 13th International Conference on Trlbology, .

,KraguJevac Proceedlng, ISBN: 978-86- 86663-98- 6, pp. 147-125,2013.

vf '3.v Jeremic; M Bogdanovxc, B Simic, A: Mlljamc D., Todorovic, P. RandJe10V1c P

e Tadic, B., Analizing the influence of the construction element position on torque
‘ transmlssmn by 'fnctlon, The 13th International Conference on Tr;bology,_ K‘ragujevac,‘
Proceeding, ISBN: 978-86-86663-98-6, pp. 341-347, ISBN: 978-86-86663-98-6,
2013, - o ; _ :

ButHo noGosman nocrojehn MpoM3BOX MM TeXHONOTHja (y3 70Ka3) HOBO pemiense

npoﬁﬂeMa y ‘o6.11ac'Tn MnKpOeKOHOMCKor; ',’counjanﬂor " ‘npoﬁneMa OAPIKUBOT

- IpOCTOpHOr pa:mOJa peuemoBaHo H anXBaheHo HA HAIIHOHAJTHOM HHBOY (y3 uoxaz)
(M84) : ' :

1. B. Tamuh, C. PaHljeJIcBnh II. To,ﬁc'poBI/Ih B. ‘ByKennh B. Kouosuh, B. Bomaﬂonnh
M Jepemuh, Kpyru ajar HaMeH:.eH 3a- 3aBpmHy oOpany. MeTana KOTpJbarheM Kyriuue,
-TP-88-2015, Kpary]eBau, 2015.

2. C. Panbenosuh, b. ByKeJmh H TOI[OpOBI/Ih B. KO‘{OBI/Ih b. Bomaﬂonnh JL
I/IBaHOBnh B. Taauh, Ol‘ITI/IMI/I3aI.II/I_]a Tpolieca 3aBpIIHe 06pase KOTPIbameM KyITIHIe
IO NOBPUIMHM IpenMera - oOpane Ha OCHOBY Hay6uHe IeHeTpanyje KyIJHLe - y
MaTeanan npez[MeTa 06pa,ue TP-89-2015, KparyJeBau, 2015.

4. Ouena 0 HCIYHeHOCTH 00MMa M KBAJIHTETA Y OJHOCY HA NPHjaBIseHy TeMy

I[OKTopCKa ,uncepraunja KaHm/maTa Bojana BOI‘I[aHOBI/Iha ,unnn Maill. MHXK., TIOM .
Ha3HBOM ,,IIOBehaH,e NOY31aHOCTH ¥ HoanocTn TAHTeHIMjaHO onTepeheHnx Be3a :
IPETXOAHOM TIPHIIPEMOM KOHTAKTa®, 0/roBapa 1o 0OHMY M cafipiajy TeMu npuxsalieHo]
on crpare HacraBHo-HayuHor Beha <Da1<yJ1TeTa HIDKEIbEPCKMX HayKa H Cprqur Beha
VHHBep3nTeTa y KparyJeBny TTo kBamurery, o6nMy 7§ pe3y11TamMa HCTpaxana}La vy
IOTIIYHOCTH 3a/10BOJbaBa CBE HAYYHE, CTPY4HE H 3aKOHCKE yCJIOBe 3a u3paty nomopcxnx.
zmcepraunja

, PCBYJITaTI/I MCTPKUBAKA Cy Y IHMCAHOM JIelly JOKTOPCKE JHCEpTalldje H3IO0KEHH Ha
ykynao 131 crpama. V pany je mpukasano 76 rpaduukux miycTpamuja, 15 TaGema H-
nurupano 107 GuGmorpabekux HaBOJIa. Wsnarame je fato kpo3 11 normaeiba u 2 1omatka:

‘1. VBon



2. Hperﬂ,ej_[ W aHajgu3a JIHTepaTypHHXPBBopa '
3. Teopnj CKe OCHOBE HOCI/IBOCTI/I TaHI‘eHIII/I] aIHO onTepeheHHx Be3d -

4. TeopHJCKe OCHOBC nonma}ba HUBOA HOCI/IBOCTH u HoyznaHocm TaHFCHIII/I_]aJIHO
onrTepeheHux Be3a PETXOXHOM HPHIPEMOM KOHTAKTa

5. HpOJCKTOBaH)e CHCTEMa 33 HCIITHBAIHE Hoy3z[aHocm TaHFeHHI/I]aJIHO onTepehean
BE3a IIPETXO/THOM TpHIPEMOM KOHTaKTa

- 6. Ilnman u nporpam GKCHCpI/IMeHTaJIHI/IX HCTPaXKIBamha
7. Pesynrary €KCIEPUMEHTAIHNX UCTPAKUBAHA
8. CrarucTryka oGpana pé3ynTaIa CKCIIepYI/IMeHTaI‘IHIrIX HCTpamﬁBa}La |
9. Amanusa pesyirara e

- 10. 3axspyunm

11. Jlureparypa
ItonaTaK A
I[oziarax b

Y~anoM MOMIaBJbY j& JaTO YBOIHO W3JIarame Ca HarjlacKoM Ha aKTyeIHOCT TeMe y
- CaBPEMCHO] MHAYCTPHjCKO] PAKCH M OIHCOM Ipobirema Kojn he GuTu npeMET UCTPaXKUBAHA
'y OxBupy JHokropcke aucepranyje. IlocraBibens cy nuibeBd I/ICTpa)KI/IBaIba Kao . JIBe
- Xurorese Ha KojuMa Je Gasupana gmcepTauI/IJa

V. IIPYFOM l'IOI‘J'IaBII:y Je JiaT KpUTHYKA OCBPT Ha JOCTYIIHE JIATEPATyPHE H3BOpE, KA0 U
perne) JOCA/ANTHYX I/ICTpa)KI/IBa}La Koja cy ypahena 'y OKBpr TeMe JIOKTOPCKE
mucepranuje. Ilocebro je: pa3ManaHa HONYCT/BHBOCT KOHTAakKTa H aHanusnpaHH deHoMenH
TOKOM HCITUTHBAA Y INHAMAYKAM yCIIOBHMA. |

Tpehe mornapibe - 1aje TeOPHjCKe OCHOBE HOCHBOCTH TAHIHIM]aTHO omrepehemmx
‘BE3a. IIaJLe je. A3BpuIcHA JieTalbHa KPHTHYKA aHAIH3a I/ICTpa)KI/IBaH)a KOja pa3Marpajy KOHTaKT
OCTBAPEH YTUCKHBAIGEM CIICLIHjaIHO JU33ajHUPaHAX CTE3HUX ejeMenara. Ha xpajy moriasiba
KaHJUAT, Kao yHanpeheme mocrojelinx Meroia, IpemIaxe IOIaTHO o6pTHo erTa}be
cTe3aya TOKOM CTe3arba Y b IPHIIPEME KOHTaKTHE TOBPIIHHE.

" Teopujcke ocHOBE noBehama HOCHBOCTH 1 [OY3/[IaHOCTH TaHI€HIIH] anuo onrepehennx
BE3a IPETXO/IHOM - IPUIIPEMOM KOHTAaKTa JaTe Cy y quBpTOM nornaesby. Jlar je unejun
IPHKa3 CIELUJATHOT CTE3HOT EIEMEHTA ¢a KojuUM OH ce NperxoiHa IPHIPeMa. KOHTaKTa
M3BOJMIA F-ETOBHM 3aKpETameM, OHOCHO IIOCTYIKOM MHKpOpe3ama. IlocTaBiseHa je
IpeTnocTaBKa Aa he ycien aejcTBa HOpMATHOT onTepehersa U OOPTHOT KpeTamba CIENUjanHo -
zm:;ajHHpchjr cresaua JOohM JI0 FEroBOT NPOJMpPamka y paBHy MOBPIIMHY JPYIOF CTE3HOT
eleMeHTa OpH 3HATHO HIDKAM BPEJHOCTHMA HOpMAallHE  CHIIE, OJIHOCHO CHIIE ~ CTe3arba.
Pasmatpa ce npoaupame Koje je O1rcKo HHBOWMa MAaKCHMAaTHE BUCHHE Mpo(driIa XparnaBoCTH
paBHE WOBpINMHE. Y OBOM TIOraB/by je ypaljeHa M HyMepHUKa aHalu3a [Ipoadpama
CIETHjATTHO )1H3ajHHpaH6r cre3ada y €JIEMEHT ca paBHOM KOHTAKTHOM IIOBpIHI/IHOM. :
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HpI/IMeHOM;MKE.

'Y IeTOM TOrIaBibY je IpeICTaBbeHO TPOjeKTOBaHo pelnetbe ypehaja 3a nenmripaibe
TIOY3aHOCTA M HOCHBOCTH TaHTeHIMjanHO onTepeheHux Besa IPETXOIHOM LPHIPEMOM
KOHTaxTa. OcHoBHH 32XTEBU KOje je IIPOjeKTOBAIO peliere ypehaja Mopao a HCIyHH CY ce
OMHOCHII Ha: CIPOBOheme MOIICJICKI/IX HCTINTHBAbA, crpoBoliele HCIUTHBAEEA 'y
JUHAMHYKHAM YCIIOBHMA M CIIpoBOhere IOCTyIKa IPeTXOHe LIpUIpeMe KoHTakTa. [lormasise
CAIpXKH - OIHC MEpHE ompeme, m3rien  (OPMHpPAHOT cucrema  3a EKCHépI/IMeHTa.H"HaY
UCTpAXHUBAA, Ka0 H pesyirare npOBepe FGOMeTpI/I_]CKe TaYHOCTH H3paje CIEIHjaIHo
TU3ajHUPAHHX CTE3HMX eNeMEHATa.

~ Illecto nornasibe Jiaje IUTaH U Iporpam eKCHepHMeHTaﬂHHX HCTpaxuBama. [lornasbe
CI/ICTemamsyJe ‘1aH  0OUMHEX eKcnepHMeHTanHHx I/ICTpa)KI/IBaH)a y LIET Ipyna CKCIEepHME-
HaTa.

CeMO TIOTTIaBIbe CalpiKi pesyiTaTe eKCIepPHMEHTAIHUX HCTpakuBama. Ha caMom
HIOYETKY TIOIJIaB/ba Cy JAeQUHUCAHM TIApaMETpd Koju he GMTH NeTa/bHUjE aHATM3VPAHH:
Cpelba BPeMHOCT TAaHTEHIHjalHe CHJIE, CPejlibad BPENHOCT IoMepama y 30HM KOHTAKTa,
HOIYCT/BUBOCT Yy 30HH KOHTAKTd U z[p Bpeanoctu anasiu3upaHux HapaMeTapa nobujene
kTOKOM eKCIIEPHMEHTATHAX MCTPaXIBAmha Cy AaTe TabenapHo. JlaTh Cy W pesylITaTd Meperba
mapaMeTapa XpamaBOCTH . €J€MEHTA Ca  PABHOM KOHTAKTHOM ITOBPIIMHOM, Kao B
KBaHTI/I’(i)I/IKaIII/Ija HUBOA IIPETXOJIHE HpnnpeMe KOHTAKTa — TabeIapHO U IyTeM nnjafpaMa‘ ca.
YIOPEAHIM npnxagom npoduia Tonorpaduje €/IEMEHTA ca PaBHOM KOHTAKTHOM MOBPIIHHOM.

VY ocmom HOI‘JIaBILy je mara cratmcTHuUKa obpana pesynrara excnepnMeHTaanx
HCTPaXUBAEHA, OJHOCHO napameTapa KO_]I/I Cy JedHuHHCaHY y CenMOM mornaeby. C 063upoM
Ha TO na ¢y MCUMTHBARa ypaljeHa IIpH PasTMuMTHM YCIOBHMa HCIHTHBAEA (pasTHUATEM
BPEIHOCTHMA HOPMAIHOL onTepehe}La) pajd jacHWjer mperjiena pesynrara MCITUTHBABKA
. KaHJUAar mpeiaxke Kopurihemse oHOca TaHTeHITjalTHe CHIIe | HOPMAITHE CHIIe Koje menyjy
Yy 30HH KOHTaKTa F/F,. Kanpunar npeanaxe Kopulherme perpecHOHHX jeIHAUNHA KO_]e najy
- 3aBUCHOCT: ofHOCA F) ,/Fn oI Cpelber omeparka &y U TIOMYCT/BHBOCTH § Y 30HU KOHTaKTa y
(byHKuHJn omoca FilFy,. Jlobujene cy perpecvoHe jeJHAUMHE Ca BHCOKHM creneHOM
kopenanuje. Ilornapbe canmpKu ¥ - NPEIJIOT . MOZJENA 33 H3pauyHaBame IIOY3NaHOCTH
'MCUMTHBAHMX THIIOBA KOHTaKTHHX 11ap0OBa, Kao ¥ pe3yIrare nopeije}ba TI0y3[aHOCTH.

JleBeTo TOINaBibe TMPENCTaBIba IUCKYCH]Y .V KOjOj Cy KOMeHTapI/IcaHH IIO6I/I_]CHI/I
pesynram KOjH Cy IIPEJICTABIbEHH Y IPETXOHUM HOTTIaBIbHMA.

Y nmecetoMm TOINBJbY Cy HM3BEJIECHH 3aKJbYUllM HA OCHOBY PE3yJITaTa TIPHKA3aHMX y
HPETXOAHUM. ITorIaBsbuMa. Taxohe cy Hate mperopyke 3a Oynyhe npasrie Hcrpaxq/nsa}ba y
vaeZ[MeTHO_] 06J1acm

Jenanaecto moridBibe caapu CHMCAK KOPUIMNEHUX TATEPATYPHUX H3BOPA.

Honarak A naje nujarpaMcke IpHKa3e pe3yjiTaTta MEperba TaHTEHIMjalHe CUiIe U
HOMepama y 30HH KOHTAKTA TOKOM eKCTIEPMMEHTATHIX HCTPaKHBamba.

Pesynratn mepema Tonmorpaduje KOHTaKTHUX NOBPINMHA Cy JAATH Y J0AaTaKy b.



5. Hayanu pesyJiTaTi JOKTOPCKe JUcepTaluje

, Kanmunar BojaH Bornamosuh, JurI, Mai. WHX., ¥ OKBHDY NOKTOPCKE JycepTranuje
H3BPIINO je CHCTeMaTH3aunjy nocrojefinx 3HamAa W HCKyCTaBa y 06JIacTH HponsBézLHor
MAIIFHCTBE, . WA - yKe pasMaTpaHo, y obnacr# mobeharsa TOY3/IAHOCTH M HOCHBOCTH
TaHTCHIIjaTHO = ofiTepeheHnX « Be3a HpCTXO,I[HOM npnnpeMOM KOHTaKTa: Y TOKY u3paje
JMcepTanije, KaHAuaT je O0Iao 0 PesydraTd W 3aKibydaka KOjH HMajy CBO]e MECTO M-
3HA4aj, Kako 'y Haquo-TeopHJCKOM Tako H Y- npaKTHqHOM I/IH,Z[yCTpI/IJCKOM eMACTy.
Hajpaxxuujn HaquH Ppe3yiITaTu JOKTOpCKe AucepTalmje:

. nzBez:eHa, cy OpI/IFI/IHaJIHa TEOPHjCKA  HCTPAXKHBAIbA ‘W pasBHjeH OAroBapajyhu
TEOPHjCKH MOJEN, '

. cnpOBeneHa Cy TIPETXO/iHa HCIUTHBAaKA AyOuHe IIpoJupama nprmerom MKE,

e pasBHjeHa cy KOHCprKTI/IBHa penIeha CIeIyjaTHIX cTe3ada Koju npyxcajy.MOFthocr :
. npeTxonHe TIPUIPEME 30He KOHTAKTA — Ha (a3d TeOPH]CKHX Pa3MaTpamba i pe3ynTaTa
aHaIA3€e MKE

e maro jCKOMHJIeTHO TIPOjeKTHO pemmere ypehaja 3a eKCepruMeHTAalIHA HCTPAKUBAbha,
' & W3BpIIEHA Cy OOUMHA EKCIIEPUMEHTATHA HCTPAXKHBALSA,

o aHATHIOM IOMeparma U IOMyCTIBHBOCTH y 30HH KOHTAaKTa 3aK/byYeHO je Ja CBE
WCIIUTABAHE reOMéTpnje CHELUjaIHO  [M3ajHAPAHOT VCTesaqa I/iMajy H3pAXKEHY
IPEHOCT Y OIHOCY Ha WCIIUTHMBAHHU cTesau KJIaCHYHOT THIIA (cre3aq ca paBHOM
KOHTAKTHOM IOBPIIMHOM).

6. IlpuMemHBOCT H KOPHCHOCT Pe3yJITaTa y TEOPHjH U NPaKCH

Pesynrati noxropcke muceprammje kanaupara Bojama Bornamosuha, murur. manm
HHX.; IOl HA3MBOM ,,IloBehame noy3nanocTH 1 HOCHBOCTH TAHTeHIHjaHO onTepeheHnx
Be3a HPETXOHOM NPUIPEMOM KOHTAKTa“ TIPUMEHJBHBY CY M KOPHCHH, Kako TCOpH_]H ‘
TAaKO ¥y TIPaKCH.

Moske ce pehu J1a j€ ¥ TeopujCKOM CMUCITY YHETa U TEOPHjCKM NoKaszaHa HOBa HIeEja cTe3ama
Oasmpana Ha IPETXOIHOj TIPUIPEMH KOHTAKTA.

IpaKTuYHA OpPYMEHA np’e):moxceﬁe MeTome cTe3ama TMPAMEHOM TIOCTYNKA IIPETXOHE
IpHIIpeMe KOHTaKTa €€ OIjiefla y YHILCHANN Ja CTe3aud HpeUIOKEHOT THIA y OJHOCY Ha
MCIIMTHBAHM KIaCHYHM CTe3ad, 3a PeallHo H3a0paHO HO3BOJBEHO IOMEParhe KOHTAKTA ¥
rpaHunaMa &2 um 1o &10 ym, MOTy ypaBHOTeichn 2,5 mo 8 myrta Behe TaHTEHIMjaIHO
ontepeheme. MoryhHOCT ypaBHOTexema BelMX TaHTeHIMjalHUX CHJIA, NPH MCTO] CHIH



CTE3alba W WCTOM  OCTBAPEHOM TIOMEpamy, oMoryhasa u30op Behux BpeaHocTH mapameTapa
pexuMa pesama, Belly IIpOM3BOXHOCT H/MIM Belly MOY3HAHOCT M CTaGHMIIHOCT  06pPajHOT
nporneca, y cirydajy jma ce Hpei[ndxceﬂn CTE3HH eJIeMEHTH KOpHCTe Y (OPMH CTE3HHX
npyIGOpa. '

7. Hauunu npe3eHTHPama pe3yJITATa HAYYHO] jABHOCTH

Jleo HayuHMX pe3yiTaTa, JOOMjEHHX HMCTPAKHBAKEM IIPHIMKOM HM3pane OBe
JIOKTOPCKE  [HCepTAllije, IpEe3cHTOBAH je y Hay4HHM pafoBHMa OOjaB/beHHM Y
Mel)YHApOIHMM 1 HALMOHATHAM HaydHHM HacOlACHMa, Kao H Ha MelyHapOIiM. HaydHIM
CKyIIOBHMA. ' |

Komucnja cmarpa Jia MCTPaXHBAFa M PE3YITaTH IOKTOPCKe AMCEpTalidje Tpykajy
0BMMaH 1 KOpHUCTaH MaTepujall 3a Jabe 11yOIMKOBamhe Y BUCOKOPAHTMPaHUM MeyHapoIHIM
¥ HAI[MOHATHUM HAYYHUM YaCOIMCHMA, Ka0 M Ha CKYIOBHMa KOjH CE OJHOCE Ha PEJICBAHTHY

~obmacr.

Ha ocnoBy cBera uznoxxesor Komucuja gnonocu ciexehu:

JAK/bYYAK

JIoKTOpCcKa JicepTanuja KaHIuaaTa bojana borpanosmha, Wi Mall. HMHX., Y
ITOTIIYHOCTH, KaKo 110 oGHMy TaKoO M II0 KBAIUTETY, 0JIr0Bapa 0J00peHO] TeMH JIUCEPTALH]E,
oi[nyKOM 6poj 01-1/1211-3 ox 17. 04. 2014. rogune ox crpane HacraBHo-HayuHOr Beha
~ QakyinTeTa HHXEHEPCKUX Hayka y Kparyjesity.

Kangupar je y mpuxasy WCTpaXnBama KOPHCTHO yoOH4ajeHy H CTaH/IApM30BAHY
'CTPYUHY TEPMHUHOJIOTH]Y, & CTPYKTYpa JOKTOPCKE AUCEPTALH]€ ¥ METOONOIT]a U3larama Cy
Y CKJIay ¢ yHABEP3UTETCKIM HOPMAaMA.

Y Toxy u3pane JOKTOpCKe Auceprammje, KaHmuiar Bojan Borpamosuh, mmrur manr,
HEX., JIOIIA0 je JIO OpUIMHAIHMX HAyYHWX pe3ynrara, IPHKAa3aHux y JMCepTaIlHjy, Kojd
TIpe/ICTaBsbajy 3Hauajal JOMPMHOC Y 06NacTH NMPOM3BOAHOr MammmHcTBa. [leo pesynrata je
yOJIMKOBAH Y BHIIE panOBa KOju ¢y 00jaBJbeHH Y Mel)yHApOAHUM JaCONUCHMA. o

Kanymjar je mokasao Ja BIaga METOIOJNOTH]OM  HAYYHO-MCTPaXXMBAYKOT paja H
nocejiyje CIIOCOOHOCT CHCTEMCKOT IIpucTyna M Kopumhema nuTeparype. llpm Tome je,
xopucrehn cBoje npodecruoHanHo o0pazoBame U JIMYHO MCKYCTBO, MTOKA3a0 CIIOCOGHOCT J1a
CJI0XKEHO] NpOOJIEMATHIM [PACTYIH CBEOOYXBAaTHO, y IMIby JeQUHHCARmA 3aKbydaka o
I00Hjarba KOHKPETHUX 1 IPAMEHJEUBHX PE3YIITATA,
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Ha ocHoBy cBera npeTxo/Ho HaBeaeHor, KoMUCH]a 3a OLIEHY IMTHCAHOT JIela U YCMEHY
jaBHy oa0paHy JIOKTOpCKe uceprauije kananjaata bojana boraanosuha, aunn. main. WHx.,
jeIHOTIACHO je 3aK/by4HIIa J1a JJOKTOPCKa AUCEPTALIM]a M0/1 HACTOBOM:

»~IIOBERAIBLE INOY3JJAHOCTU U HOCUBOCTHU TAHI'EHITHJAJIHO
OIITEPEREHUX BE3A INPETXOJAHOM IIPUIIPEMOM KOHTAKTA*

Mo KBaJUTETY, 0OOUMY M pe3yiTaTiMa MCTPaKuBamha y MOTIYHOCTH 3a/10BOJbaBa CBE Hay4He,
CTpy4HE M 3aKOHCKe KpuTepujyme 3a H3panay aoktopcke aucepraumje. Crora Komucuja ca
3a/10BOJLCTBOM mipejiaxke HacrasHo-nayudHom Behy ®akynrera HMHKEHEPCKMX HayKa y
KparyjeBuy na osaj M3BewnTaj y moTImyHOCTH NPUXBATH M 3aKaXke jaBHY ycMeHy oa0paHy
HaBeJeHe JiucepTaluje.

¥ Kparyjeeuy, Hoeom Cany u Cnasonckom bpoay
16. 05. 2016. roaune

YJIAHOBU KOMHCHIJE:

1. AIp Bpauko Taauh, pegosnu npodecop — npeaceHHK KOMHCHje
BQakynrer MHKewEPCKUX HayKa, YHuepsuret Yy Kparyjesuy, nayune obnactu:
MPOM3EO/IHO MALIMHCTBO M UHYCTPHJCKH HHIKCHEPUHT

/-" “ l,/ .
s //7-(, '(/(,
T '/

. Ap I'opan umynosuh, perosun npogecop
Crpojapckn  dakynrer y CnaBonckom bpoay, Ceeyummre Jocuna Jypja
Irpocmajepa y Ocujexy, Hayqﬂai'o?naﬂ: TMPOU3BOAHO CTPOJAPCTBO

(<2,
AN, 2

o

3. Ap Hophe Bykeauh, Banpeauu npodecop
Qakynrer TexHWukux Hayka, Yuusepsurer y Hoeom Capy, nayune obGnactu:
METPOJIOTHja, KBATUTET, CKOJIOIIKO-HHXXEHEPCKH aclekTH, anati H npubopu

ey
= 3

4. Ip CinoGopan Mn’rpbsnh BaHpeaHn npodecop
DakynTer HHKCHEPCKUX Hayka, YHusepsuter y Kparyjepuy, Hayune obnacrtu:
MPOM3BOJIHO MALIMHCTBO M MHIYCTPH]CKH MHIKECHEPUHT

5. Ap Aanujena Muaopaaosuh, nonenr

DdakynTer HHXKEHEPCKUX Hayka, YHusepsuter y Kparyjesily, Hayune oGnactu:
MOTOpPHA BO3MJIA, IpyMcKH caoOpahaj

vi:’._,/["r: et Sz fe






