Yuusepsuret y beorpany
EnexTpoTexHudku daxynarer

HACTABHO-HAYYHOM BERY

IMpeamer: Pedepar o ypaljeHoj noktopekoj nuceprammjy kanauaara Muanne Mcaxosnh

Onmykom HacraBHo-HayuHor Beha Enekrporexuuuxor ¢akynrera 6p. 5012/15-3 onm 19.12.2019.
rofMHe, MMEHOBaHM CMO 3a wianoBe Komucdje 3a mpervief, omeHy ¥ onOpaHy IOKTOPCKE
JUcepTargje KanauaaTkume MUIAIE UCAKOBWR 110/ HACTIOBOM:

“T'EHEPHUCAILE EKCTEPOHEIIAJE ITPU KOPUITHREKRY MHOEJEKTPIYHE ITPOTE3E IHAKE
NPAMEHOM EJEKTPUYHE CTUM YJAIIUIE*

ITocne mpernema noctaBjbeHe JlucepTammje W Ipyrux nparelimx Martepdjaia M pasroBopa ca
Kanmunarom, Komucuja je caunamna cnenehu

PE®EPAT
1. YBOJ

1.1. Xpomosordja ogobpasama 1 U3paie quceprauuje

Kanpupatkumsa Mumina HMcakosuh je mikoncke 2015/2016. roguse ymucana JOKTOPCKE akaJeMCKe
cryauje Ha Enextporexuuukom ¢akynrery YHuBepsutera y beorpamy, Mmonyna VYIipapibame
cucreMuma M obpaja curHana. TokoM cTyauja je IONOXMIA CBE HCIIMTE €a HMPOCEHYHOM OLICHOM
10,00 u ucnyHwia cBe obaBe3e Be3zaHe 3a CTYAWjCKH HCTPAKUBAYKU paji NMpeaBUhEHE MJIAaHOM H
IIPOrpaMoM.

Kanpunatkuma je 3amoyelia HCTpaKMBAuKy pajl Ha TEMY aHa/li3e MOTYNHOCTH IPUMEHE €JIeKTPHYHE
cTHMyJalje 3a MpeHoc IOBpaTHUX WH(pOpMaija ocobaMa Kojeé HaKOH aMIIyTalldje KOpHCTe
MHOENISKTPHUHY TpOTe3y Iake moj pykooacTBoM mpod. ap Mupjane Ilomosuh, menTopa 3a
CTYAMjCKH HCTPOKUBAUKU pan. TeMy [oKTopcke jaucepraipje mox HasuBoM “['eHepucame
eKCTepoLenyje Inpu Kopuinhierwy MHOENIEKTPHYHE IIPOTe3e INaKe INPUMEHOM eJeKTpUYHe
cruMynanuje npujasuwia je Komucuju 3a cryauje tpeher crenena 23. maja 2019. rogune.

Komuchja 3a ctyauje Tpeher creneHa je Ha cemuuim oppxkanoj 02. jyna 2019. roguxe pasmarpana
HpeIor TeMe 3a M3pamy JOKTOpCKe Aucepralje u ymytwia HacraBHo-HayusHoM Behy npemyior
Komucuje 3a oLieHy yciioBa U IpUXBaTabe TeMe JJOKTOPCKE JAUcepTaLuje.

HacraBro-nayuHo Behe je Ha 842. cennuim oapyxanoj 09. jyma 2019. rogune, Ha npeyior Komucuje
3a cTyadje Tpehier creneHa, uMenoBano KomucHjy 3a oLeHy yclioBa M IPHXBAaTame TeMe JOKTOPCke
nucepraumje (omryka 6p. 5012/15-1 ox 19. jyna 2019.) y cienehem cacraBy:

1. np XKemxo Dyposuh, penosru npodecop, Enexrporexnuuku daxynrer y beorpany

2. np Jby6una Koncrantunosul, pegosnu npodecop, Memuuuncku daxynrer y beorpamy
3. np Mapko Bbapjaxraposuli, nonenr, Enexrporexunuku akynrer y Beorpany

4. ap Mununua Jankosuh, rouent, Enexrporexunnuku daxysnrer y beorpany

3a MenTopa je mpemitoxen ap [ejan b. ITonorul, penosun uman CAHY u penosuu mpocdecop
EnextporexHuukor dakynreta YHUBep3uTeTa y beorpaiy y nensuju,

JapHa ycmeHa onbpaHa ofpikana je Ha Enexrporexmmukom ¢axynrery mana 02. cemremGpa 2019.
roaune. Ha onbpanu cy 6uny npucytHu cBu wianoBd Komucuje. Kanauparkuma je o6pasioxiia
BKHOCT ¥ MHOBATUBHOCT NPEUTOIKEHUX MCTPKUBAKA M TEME JIOKTOPCKE AUCepTallije, HaKOH Jera
cy wianoBu Komwcuje mocraBwim nmrama u3 objacTi mpepiokeHe teme. KaHiauparkuma je
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YCIEIIHO OArOBOPHIA Ha CBa murama KoMicHje W 3axBaiuiia ce HA KOMEHTapuMa M CyrecTHjama.
Komucuja je onGpaHy npeiokeHe TeMe JOKTOPCKe AUCepTaLije OLleHHIa OLEHOM ,,3a[0BOJBUO™,

HacraBHo-HayuHo Belie Enexrporexnuukor dakynrera je Ha cBojoj 844. cemumuu ompikanoj 15.
oktobpa 2019. rogune ycBojuno HMseemrraj Komucuje 3a OHEeHy ycjoBa W IPUXBATAKE TEME
JIOKTOpCcKe aucepranuje (omryka 6p. 5012/15-2 ox 15. oxrobpa 2019.).

Betie Hayunux 067acTH TeXHHUYKHMX Hayka YuuBepsureTa y beorpamy je Ha ceHHIM onpikaHO]j 28.
oxroGpa 2019. roamsHe [aio CamIaCHOCT HA IMpPeVIOr TeMe JOKTOPCKe aucepranuje Munuie
Hcakosuh nox HasuBoM “I'eHepuCame SKCTEPOLENIUje IPH KOPUIINemhY MHMOEJIEKTPHYHE NPOTE3e
IIaKe IPUMEHOM eJIEKTprYHe cTuMystanuje’ (omtyka 6p. 61206-4331/2-19 ox 28. oxtobpa 2019.).

KangunaTkuma je npejajga NOKTOPCKY AHCEpPTallMjy Ha mperied u oieHy 22. HoBemOpa 2019,
ropure. Komucuja 3a cryauje Tpelier crenena je Ha cexuuy oapxkanoj 03. neuem6bpa 2019, romune
HOTBPIMWIA KCIIYHEHOCT MOTPeOHUX YCJIOBa 3a MOAHOWeHe Ipemiora HacraBHo-HaydHoM Behy
(axyntera 3a popmupame KoMucuje 3a persies 1 oLieHy JOKTOPCKe AUCepTalHje.

HacrasHo-nayuno Befie Enexrporexumuxor (akyntera je Ha cBojoj 846. cemamuu oxprxkanoj 10.
neuembpa 2019. romuse umeHoBano KoMucHjy 3a npersienr W OLEHY IOKTOPCKE JMCepTaluje
(ommyka 6p. 5012/15-3 ox 19. nenembpa 2019.) y cienehem cacraBy:

1. nmp Hejan [Monosuh, pegorun unan CAHY
2. np Xemko Dyposuli, penosuu npogecop, Enexrporexanyku dakynrer y beorpany
3. np Jby6uua Koncrantunosul, pexoenu npodecop, MeaurmHeku dakynrer y beorpany

1.2. Hayuna obaacT gucepranuje

JloxTopcka [ucepranyja mpunana HaydHoj obsacti TexHudke Hayke — ENeKTpoTeXHHKa M YXkKOj
Hay4yHOj oGnacTi BHOMeMIMHCKO HHXXEHePCTBO, 3a KOjy je MaTHuaH EnexkrpoTexHHuku dakynrer
Vuusepsurera y Beorpamy. Mentop nokropcke aucepranuje je akagemuk ap Jejan b. ITomosuh,
penoBHH mnpodecop Enexrporexnuuxor ¢akyarera y neHsuju. Kao penosum unan CAHY,
MeljyHapoZHO TpW3HaTH 1ipodecop M HeTpaxkuBad |y obnactH  OHOMEJULMHCKOr U
pexabMINTAIMOHOI HHKEHEepPCTBA, M ayTop BEJIMKOr Opoja HAydyHMX paJoBa y UCTaAKHYTHM
mehyHapogHuM dvaconmcuma, rnpo¢. I[Mornoeuh wcnymaBa cBe (opMasHe W 3aKOHCKE YCJIOBE 3a
MEHTOpa OB€ [OKTOPCKE AWcepTanudje. PeneBaHTHH pagoBH MEHTOpa Cy HaBEACHH NPHJIMKOM
TpHjaBe TeMe JOKTOPCKE AUCepTallje KaHHIaTKHIbe.

1.3. bnorpadcku noany 0 KAHAWAATY

Mununa Hcaxosuh je pohena 09. maja 1992, ronune y Beorpamy. OcHOBHe akafieMcKke CTyAuje Ha
EnextporexnuukoM ¢axynrery y beorpamy, cmep EnexTporexuuia W padyHapcTBO, je yrmucaia
2010. romuue, a gumnomupana 2014. rogune Ha moxyny CurHamu u CucTeMH ca NPOCEYHOM
oueHoM 9,48,  JlumnoMckH  pajg  NOX  HAa3WBOM  ,AHaNM3a  JIABHUX  KOMIIOHEHTH
eJIEKTPOMHOrpad)CKUX CHTHANA 33 Kacu(UKaLKjy IOKpera luake” Mmoj MEeHTOPCTBOM Hpod. Ap
Mupjane ITonosuh je onbpanmia ca ouenom 10, Hete rogute je ynucasia MacTep akaJeMCKe CTy/Uje
Ha EnekTpoTeXxHUuKoM (akynTeTy, M IOJOXKWia cBe ucnute Ha Moxmyny CurHamu u Cucremu ca
npoceyHoM oneHom 10,00, Mactep paxy mnox HasuBOM ,,YTHIA] IOMepama HH3a MEPHHX
ejeKTpojia Ha m30op ofenexja M KiacudMKal|jy TMOKpeTa make Ha 0a3M NOBPIIMHCKHX
eJIeKTPoMHOrpad)CKUX CHrHaIa® roj MeHropcTBoM mpod. aAp Mupjane ITonosuh je opGpanuna ca
oneHom 10 y centem6py 2015. romune. JlokTopcke akazieMcke cTyadje Ha EJeKTPOTEXHHYKOM
daxynrery y beorpanxy, Moxyn Vnpasssame cucremuama u o0pazia curtania je ynucana 2015, rogune
¥ TIONIOXKMIIA CBE HUCIIUTE ca rpocedHoMm orierom 10.00,

Munrna HMcaxosuh je om mapra 2016, po mememGpa 2019. romune Ouia aHrakoBaHa Kao
HCTPAKMBAY NPHNPABHUK Ha EnexrporexHudkoM (axynarery, y OKBHPY HpOjeKTa OCHOBHHX
uctpaxupamwa 6poj 175016 ,Edexrs acHcTHBHHX cHcTeMa Y HeypOpexaOWIMTAIMjU: OMOPaBaK




CEH30pHO-MOTOpHHX (yHKIWM]a* oA pykosoacTBoM ap Mupjane ITorouli, penosHOr Mpodecopa y
NeH3MjH, KOju (uHaHcupa MMHHCTApPCTBA MPOCBETe, Hayke M TexHoiomkor passoja Cpbuje. Ox
janyapa 2020. roguHe je 3amociaeHa Kao MCTPaXUBA4 INpPUIPaBHUK y HHOBALMOHOM IEHTPY
Enextporexuuukor dakynrera y beorpagy. Ox HoBemGpa 2014. rogune, Muiula je aHraxopaHa
Ha HMCTpakuBaukuMm mpojektuma y ¢upmu Tecnalia Serbia w3 Beorpama, koja je €0 INNaHCKe
donmaumje Tecnalia Research & Innovation w3 Can CeGactujama, Illmanumja. OBaj mocao je
IMPEKTHO BE3aH 32 HeH WUCTPAXKHBAYKU Pag U Jieo je EBponckux MCTpakMBarba Ca IapTHepuMma y
nanuju, Hemauxoj, aHckoj ¥ Apyruma.

OGnact wucrpaxuBama Mumuie McakoBuli ofyxBata o0pagy OMOMEIMLMHCKMX —CUTHAJ,
MHOCJICKTPHYHY KOHTPOIY, peXaOHIWTALMOHY pPOOOTHKY M NPHMEHY MOBPLIMHCKE EIEKTPHYHE
CTHMYJIaLje y aCHCTHBHHM CHCTeMHMMa 3a Heypopexabmiaurauyjy. Jleo McTpakupara MPUKA3aHOr
y JIOKTOPCKOj JMCEPTaIUjH je TpefcTaBmia Ha MeljyHaponuoj koubepenuujun IFESS 2018 onpxaHnoj
y asrycty 2018, ronune y Hotsuity, [lIBajuapcka, u ocBojuna Harpany Vodovnik Award (3. mecto)
3a Hajbosbe cTyeHTCKe pagoBe. Jocamalnmy pe3ynTaTd HayqHO-UCTPaXKHUBAYKOT pajia Cy NpHKasaHu
y Buay 18 Hayunux my6nukauuja — 6 pagosa y MmeljyHaponuuM dacomucuma ca CLIM nucre (2 kao
TIpBH ayTop), 3 paja y HAIMOHAIHHM HYACOIMCHMA, 8 pafoBa Ha MelyHapoxHuM KoH(epeHuujama u 1
paj Ha HalMOHANHO] KOH(pepeHUHju. PajoBu MpoU3alnIH U3 UCTPAKMBAMA CIIPOBEJCHUX Y OKBHPY
paja Ha IOKTOPCKO] AMCEPTaljH Cy HaBeleHH y nomiasiby 4.3. Bepuduxanuja Haydnux JONPUHOCA.
Ocrarak 6ubnuorpaduje kKanguAaTKHBe 00yxBara ciiefehe myGaukamuje:

PapioBu 06jaB/beHH Y HAYYHUM YaconucruMa MeliyHapoaHor 3Hadaja (M22):

1. J. Male¥evi¢, M. Strbac, M. Isakovi¢, V. Koji¢, Lj. Konstantinovié, A. Vidakovié, S. Dedijer, M. Kosti¢, T.
Keller, ,,Temporal and Spatial Variability of Surface Motor Activation Zones in Hemiplegic Patients
During Functional Electrical Stimulation Therapy Sessions® Artificial organs vol. 41, no. 11, pp. El66-
E177,2017. ISSN: 0160-564X, DOI: 10.1111/a0r.13057

2. T. Dimkié¢ Tomié¢, A. Savié, A. Vidakovié, S. Rodi¢, M. Isakovié, C. Rodriguez-de-Pablo, T. Keller, L.
Konstantinovi¢, ,,ArmAssist Robotic System versus Matched Conventional Therapy for Poststroke Upper
Limb Rehabilitation: A Randomized Clinical Trial*“ BioMed Research International vol. 2017, Article 1D
7659893, 7 pages, 2017. ISSN: 2314-6133, DOI: 10.1155/2017/7659893

Panosu 06jaBJbeHH YV HAYYHUM yacollkcuMa MehyHapoador 3nadaja (M23):

1. M. Isakovié, A, Savi¢, Lj. Konstantinovié, M, Popovié, ,,Validation of computerized square-drawing based
evaluation of motor function in patients with stroke® Medical Engineering & Physics vol. 71, pp. 114-120,
2019. DOI: 10.1016/j.medengphy.2019.06.001

PazmoBu objaBsbenn y 360pHUIIMA MeYHAPOIHUX HAYYHHX cKyroBa (M33):

1. M. Isakovié, A. Savié, Lj. Konstantinovié, M. Popovi¢, ,,The Drawing Test as a Tool for Evaluation of
Motor Impairment; Correlation with the Wolf Motor Function Test“ Proc. of 4th International Conference
on Electrical, Electronic and Computing Engineering IcETRAN 2017, pp. BTI1.1,1-BTI1.1.5, Kladovo,
Serbia, June 5-8, 2017. ISBN:978-86-7466-692-0

2. J. Maleevi¢, M. Strbac, M. Isakovié, V. Koji¢, Lj. Konstantinovi¢, A, Vidakovié, S, Dedijer, M. Kostié, T.
Keller, ,,Evolution of surface motor activation zones in hemiplegic patients during 20 sessions of FES
therapy with multi-pad electrodes®, European Journal of Translational Myology vol. 26, no 2, pp. 175-180,
2016. ISSN: 2037-7452, DOL: 10.4081/ejtm.2016.6059

3. M. Isakovié, V. Koji¢, M. Jankovié, A. Savié, ,,Is the N170 event-related component sensitive to red eye
color change in face stimuli?, Proc. of 3rd International Conference on Electrical, Electronic and
Computing Engineering ICETRAN, pp. MEI2.,4.1-MEI2.4.5, 13-16. June, 2016.,2016.

4. M. Isakovié, N. Miljkovi¢, M. Strbac, M. Popovié, ,Effects of electrode array shift on SEMG-based grasp
classification, Proc. of 2nd International Conference on Electrical, Electronic, and Computing
Engineering IcETRAN, pp. MEIL.1.1-MEI1.1.4, Srebrno jezero, Serbia, 8-11 Jun, 2015, ISBN: 978-86-
7466-618-0

Panorn y 06jaB/beHY Y YaCOMMMCHMA HAIIMOHAIHOL 3Ha4aja (MS53):
1. M. Isakovi¢, N. Miljkovié, M. Popovié, ,,Classifying sSEMG-based Hand Movements by Means of Principal

Component Analysis® Telfor Journal vol. 7, no. 1, pp. 26-30, 2015. ISSN: 1821-3251, DOIL
10.5937/telfor15010261
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Panosu o6jaBbeHH Y 300pHALAMA HAYYHHX CKYITOBA HAMOHAIHOL 3Hayaja (M64):

1. M. Isakovié, N, Miljkovié, M. Strbac, M. Popovié, ,,Classification of SEMG-based hand movements is
affected by electrode array positioning®, Proc of the 2nd Conference on Human-Machine Interface from
Student-to-Student Interface, Academic Mind, University of Belgrade - School of Electrical Engineering,
ISBN: 978-86-7466-542-8, Belgrade, Serbia, 20 Mar, 2015.

2. OIIHIC IUCEPTAIIAJE

2.1. Canpixaj aucepraumje

Jloxropcka JucepTandja oA HaciaoBoM “I'eHepucame eKcTepolenuyje Mnpd Kopuinhemy
MHOCJICKTPUYHE MpOTe3e IIaKe IMPHUMEHOM eJISKTPHYHE CTHMyJaldje” je HamnMcaHa Ha CpIICKOM
jesuxy Ha 126 crpana (131 cTpana ca npunosumMa) KyLaHOT TEKCTa JATHHHYHHUM [TUMCMOM M CaipiKH
46 cnuka, 11 TaGenma u 192 pedepeniie HaBeneHe 1O perocielly LUTHPamba Y TEKCTy AUcepTalyje.
Texcr mucepranyje je opraHu3oBan y ciiefelinx wect moriassba;

1. Vsox

2. Pa3Boj crucrema 3a BHILIEKAHAIHY CEH30PCKY CJISKTPUYHY CTUMYJIALK]y

3. VYnpapspame MHOEIEKTPHYHOM MPOTE30M Y 3aTBOPEHO] CIIPE3U

4, JlMHaAMHUUKe CTUMYJIALIHOHE IOPYKe ,
5. Kamubpanuja cucremMa 3a BHIIEKaHAJIHY CEH30PCKY CTHMYJIALH]y

6. 3awpyyak
Ha nouerky Aucepranpje Cy JaTH: HacjlOBHA CTpaHa Ha CPIICKOM M ©HIVIECKOM je3HKy, MOJaLH O
MEHTOpPY U WIAHOBHMA KOMHUCH]je, 3aXBaJIHALIA, Pe3HMe AUCEePTallije Ha CPIICKOM H €HITIECKOM je3HKY,
CIHUCaK ClMKa, cucak taberna, caapikaj, CTPYKTypa Te3e U xunote3e. HakoH mocaeamer noraasiba cy
TipyUKa3aHy crucak pedepeniy, 6uorpaduja KaHIUAATa U TPH NPWIOra — H3jaBa O ayTOPCTBY, H3jaBa
O MCTOBETHOCTH HITAMIIAHE U €JIEKTPOHCKE Bep3uje JOKTOPCKOT pajia ¥ u3jaBa 0 Kopuihemy.

2.2. Kparak nprixas nojeIHHaYHUX [OrJIaB/bha

VY yBOJHOM HOIVIaB/bY CYy NPEACTaB/LEHH KpaTak HCTOPUjaT U TPEHYTHO CTambe Y 00JacTH MPOTETHKE
U MHUOCJIEKTPHYHE KOHTPOJIE TOPHUX eKcTpeMuTeTa. JlaT je mperJyiel HHBa3HMBHUX W HEHHBAa3HBHHX
TEXHHMKA 3a MPEHOC NMOBpPAaTHUX HH(oOpMaLHja ca mporese N0 KOpUcHHMKA, ONMCaHH Cy OCHOBHHU
NPHHLMIY, 3aXTEBH, NPEIHOCTH W OrpaHHYEHha CNIeKTPHYHE CTHMYJallije Kao CPeCTBa 3a MPEeHOC
uH(opMarja. MicTakHyTH Cy mpeMeT, /b U 3Ha4aj PUKA3aHUX HCTPasKHBamba.

Hpyro mormaejbe je IocBeheHO pa3BOjy cmcTemMa 3a MNPEHOC MNOBpaTHUX HHQopMmalmja ca
MHOEJIEKTPHYHE TPOTe3e IIake NMPUMEHOM BHINEKAHAIHE eJIEKTPUYHE CTUMYJalldje IOUIaKTHLe,
OrmricHe Cy KOMIIOHEHTE CHCTEMa — eJIEKTPUYHU CTHMYJIaTOp, MOBPIIMHCKE MATpHYHE eNeKTPoAe M
npatehe codTBepcke amukanuje, WHUXOB AW3ajH, pa3Boj M HAYMH Ha KOjU Cy TeCTHpAHe.
IMpukasanu cy pesynraTd HCIOHUTHBakba MPOCTOPHE M (PEKBEHIMjCKE pe3oNMylHje JBa THIA
HOBPIIMHCKAX ~MATPHUYHHX ©JeKTpoja M MOrylHOCTH IIPENo3HaBamba OBAaKO  KOJHPaHHX
nH}opMaLHja, y KOMe je YUeCTBOBAJIO ECET 3APaBHX JOOPOBOJbALA.

Y tpehieM MomaBsby Cy MPHKA3aHH PE3YNTATH HCIHTHBAHA KPATKOPOUHHX M AYrOpOYHHX edekaTa
yhpaBjbatba CHJIOM XBAaTa MMOCJISKTPHYHE TIpOoTe3e INake y 3aTBOpeHoj crpesd. OnucaHH cy
TEXHHYKH aCIEKTH MOBE3UBaba Pa3sBUjEHOr CHCTEMA 3a BHINEKAHAIHY eJISKTPUYHY CTHMYJNAIFjy ca
CHCTEMOM 3a YIpaB/baeé KOMEPLHjaJHOM MHOEIeKTPUYHOM MPOTE30M U peajM3aliije yIpaBibarba
NPOTE30M Yy peaaHOM BpeMeHy. IIpHkasaHH Cy eKCHepHMEHTAHM IIPOTOKONM 3a HCIUTHBAIEe
KOHTpPOJIe CHJIE XBaTa MHOCJCKTPHUYHE IMPOTEe3¢ IIaKe Yy OTBOPEHO] M 3aTBOPEHO] CIpe3H, H
pesyaTaTd KIMHHYKHX CTyJHja y KOjUMa Cy Y4YeCTBOBAJIM HCHOHTAHHIM HOCIe TpaHCpaiujajiHe
ammyTauuje (jeHOAHEBHA MHJIOT CTYAMja Ca TPU MCIMTAHMKA M IIETOAHEBHA JIOHTHTYIMHAIHA
CTY[Hja ca JeBeT UCIINTAHUKA).




YeTspro morniaBjbe je rocselieHo pa3Bojy W TECTHpamby AMHAMHUYKHX TOPYKAa 34 HMHTYMTHBHU
npenoc wH(MOpPMALHja ca MpOTe3e JO KOPUCHHKA IyTEM MOBPLIMHCKE €JEKTPUYHE CTHMYJaldje
nomiakruie. OmucaH je [u3ajH XEyPUCTHYKHX CTHMYJALMOHHX TIOpyKa Koje OAroBapajy
[poMeHaMa CTamba MHUOEIEeKTPUYHMX MPOTe3a ca BHILe CTeneHu cnobole (OTBapame W 3aTBaparbe
aKe, IMOPacT M CMambeme Cuile XBara, Quiekcwja W ©KCTeH3HWja pydHoOr 3rioba, NMpoHaldja H
CyIMHAUMja py4HOr 3rjio0a), 3aCHOBAH HA HCTOBPEMEHOj NpPOMEHH (PEKBEHIUjE ENEKTPHIHE
CTHMyJIaldje M AaKTUBHOI 10Jba Ha MaTpUuHOj enexTpoau. IlpukazaHum Cy pesynratu
NCHXOMETPHjCKHX TECTOBA IPENO3HaBama NOpyKa KOA 3/4paBuX NoOpoBOJballa M HCIHMTAHHMKA Ca
ammyraqujom nrake, KoHuenT JUHAMHYKUX CTHMYJIAlMOHUX IOPYKa j€ NPHMEEEH 33 3aTBAPAHE
NOBpaTHE CIpere NpHM YNpaBjbalby BHUPTYETHOM IIPOTE30M MIAaKe M 3a pa3Boj cucTeMa 3a
CaMOCTaJIHO y4eH€ MPONPHOLENTHBHHX MOPYKa 3aCHOBAHOT Ha O@KMYHOj CEH30PCKOj PYKaBHIM 3a
CHHUMam-¢ KHHEMAaTHKe MMOKPeTa IIaKe.

V meroM mHoriaBjby je OmMcaH pa3Boj MpoLEAype 3a MOITYaTOMAaTCKy KanuOpauujy aMInIdTyna
BHIIEKAHATHE eJIEKTPUYHE CTHMyJaluje. Ha OCHOBY pesynrara CTyAHje ca JEBET 3IPaBHX
HCIIMTAaHUKA je JIETaJbHO MCIIMTAH IOCTYIAK Kanubpaluje NPUMEHOM CTaHAapiHe IpoLenype, Koju
je BaTMM TIOjeNHOCTABJEH A[ANTAlMjOM [OYETHUX BPEJHOCTH Y OKBHUDY KaJMOpPaLMOHOr
anropurMa. PasBujeHa je HOBa Meroma 3a kanuOpaljy BHIICKAHAJIHOI CHCTEMA 3a CEH30PCKY
CYNCTUTYLIH]jy NPUMEHOM EIIeKTPHYHE CTUMYJIALIHje.

VY 3aBpUIHOM IIECTOM IMOMIABJBY je IIPUKa3aH Mperyie]] MOCTUTHYTHX Ppe3yiTaTra, KJbYYHHMX
JONPHHOCA M M3BEACHUX 3aKkybydaka. JlaTtv ¢y OAroBOpUM Ha HayuyHa IIMTaka MOCTaB/bEHA Y OBO)
JMCepTallUjy U NPeropyKe 3a Jajbl HCTPAXKUBAUKH Paj,

3, OIEHA JUCEPTAITAJE

3.1. CappeMeHOCT ¥ OPUTHHAIHOCT

Kpaj XX u mouerak XXI Beka cy mepuHon y Kojem pasBoj HMH(POPMAIMOHO-KOMYHHKAIIHOHHX
TEXHOJIOTHja M HOBHMX Marepujajia omoryliaBa na TeXHHUYKH CHCTEMM IIOCTaHy ©KBUBAJICHTH
MPUPOJHUM, Tj. OHOJIONIKUM CHCTeMHMa. Y TOJHETOj AOKTOPCKoj auceptanuju Munuie Hcakosuh
je TpuKazaHa OpHWTMHAJHA MeToJa Kako Ja, kopuctehu pesynrare u3 HeypoHaykKa, HOCTYIHA
TEXHOJIOrHja oMOrylin Jla BeINTayKy BHINENPCTY LIAKY MalMjeHT HOouMme Ja ocelia kao CBOj Jeo
tena. OBa HHTErpalja je 6a3upaHa Ha IPHIMEHHU CEH30pa KOjU Cy HHTETPUCAHH y BEINTAYKY IIaKy, a
CHTHAJIM €a THX CEH30pa Jlojlase IO LIEHTPATHOr HEePBHOr CHCTeMa MalyjeHta y oOJUKY KOAupaHe
eJIGKTPHYHE CTUMYJIALMje CEH30PCKHMX DELENTOpa KOKe Ha MOUIAKTUIM. VICTOBpEMEHO, MalujeHT
aKTHBUpa NojeauHe QyHKIHje BEIITayKe pyKe BOJbHUM KOHTpaKijaMa Mumrha y HCTOj TOTaK THITH
Ha cTpaHH amimyTanyje. Ha oBaj HaUMH Cy CTBOPEHH YCJIOBM 3a KOpHIIheme MpoTe3e Kao CONCTBEHE
pyKe Ha MOJICBECHOM HHBOY. Y HCTP)KHBAMY j& ICHXOMETPH]CKHM TECTOBHMA ITOKA3aHO JIa IPHMEHA
BEIITAUKEe CEH30pPHE CTHUMYJIallije JOBOIHM JO KOPTHKAIHHX mnpoMeHa (ydeme) U 1a HA Taj HAYHH
XBaTame, JPKame NpeJMeTa M OTBapame BEIITaYKe [IaKe IMOCTaHy EKBHBAJIEHT Kopwuiiliewy
COIICTBEHE IlIaKe mpe aMmyTtaryje. IIpu oBoMe HEONXOMHO je NMPUMEHHTH | Apyre OOJHKe MOBpaTHEe
cripere Koju cy oJ 3Hadaja 3a mojadaHo ¥ y6p3aHo yueme Moropuke (mokpera). Tesa ce omHocH Ha
pemasambe nmpobieMa KOjU je JaHac BeoMa aK3yenaH y CBeTy. Y Te3H Cy NPHKA3aHH OPUTHHAHA
pe3yniTaTH KaHOuIaTKHIE KOje je OHa AMCEeMMHHpaa Kpo3 pafoBe y YacONUCHMa H MPe3eHTalHje Ha
KOH(epeHIjama.,

3.2. OcBpT Ha pedepeHTHY U KOpHIINeHY JIATEPaTyYDy

Mumvna HMcaxosuh je HaBomehu ommry sureparypy u3 obnactv pexaOwiMTalioHe MEIWIUHE U
HHKEEPCTBA KOjy je KOPHCTHJIA 3a IPUNpPEMy Te3e M CBOj MCTPKHBAUKU paj IoOKasaia 1a je
yHO3HaTa ¢a HCTOPHjOM pa3sBoja BEIUTAUKUX PYKYy W PasBoja ynpaBibaukux Mmeroia. HMlcroBpemeHO,
JIMCTa Hay4HHX pajfoBa o0jaB/beHMX IOCTEIbUX TOAWHA MMOKa3syje Zla ce pajid O BeOMa aKTyeIHOM
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Hay4HOM NpoliieMy, any W 3pesIOCTH KaHJHIaTKHIbe a UCTAKHE Haj3HauajHMje pe3ynTare M Ja Ha
OCHOBY BHX (hOKycHpa MOje[iuHEe TECTOBE Ha onTuMaaH Ha4yuH. Jlucta koje yxbydyje 192 Hacnosa
HUje pelyHNAHTHA, 4 CBAaKAKO je JOBOJbHA Ja OW 3aMHTEPEecOBaHH MOINIM fAa Hally Hpyre BakHe
peJIeBaHTHE YHILCHUITE.

3.3. Omrc 1 afeKBaTHOCT IPHUMEHLEHUX HAYYHUX METOIA

Munuua Ucakosuh je y MOKTOPCKO] AUCEPTALUjH [0Ka3aia NPUMEHHBOCT eIeKTPUYHE CTUMYJIALUjE
3a TeHepUCame CEH30PHHX HH(OpMAalHja y CHCTEMY 3a YIpPaB/balkbe MHOEIEKTPUYHOM IPOTE30M
make. JIokropcka AucepTaija YK/bydyje IPHKa3 MOJSPHUX TEXHOJIOMKHUX U MHIKEH-€PCKHX TeXHHKA
34 pelaBambe CIAOKEHNX MYJITHANCIMIUTAHAPHUX TpobiieMa. Y JOKTOPCKOj Te3H je NMPUKa3aH METOJ|
npeHoca HHPOPMaNKja BUCOKE PE3OIIYIIMje 3a TEeHEpHCAamhe CHTHAJIA KOJH YIPaBJbajy BHLIEKAHATHOM
eJCKTPUYHOM CTHMyJaudjoM, Y Te3d je mokazaHo Aa je Moryhe ha KOPHUCHHK MHOEJIEKTPHYHE
HpOTe3e Ha NOLCBECHOM HMBOY pa3BUje HOBY MPOMMOLSIILH)Y M eKCTePOLETIIH]y, a TO je oMoryhieHo
MOJYJIalMjOM BHILIE MapamMerapa eJIeKTPHYHE CTHMYJAlyje W NMPUMEHOM HOBHX BHUIIEKOHTAKTHHX
eJIeKTPOZia Ha TIOBPIIHHH KOXE.

OgBaj pesynTar ce MOXKe ONHMCATH Kao NeHephcame HOBOT oONHMKa nepuenuuje Ha 6asd CeH30pHE
KOJIApaHe CTHMYJIalkje eeKTpoiaMa Ha Koxki, OBO je Hay4HO M TEXHOJIOLUKH 3Ha4ajHO yHarpeljeme
y OHOCY Ha CBE CHCTeMe KOjU CY NPUMEHeHU Ha KOHBEHIIMOHAIHE MHOEIEKTPUYHE MPOTE3e INaKe.
Oso yHanpeljeme AUpekTHO yHanpelyje MHTerpauujy MalujeHTa Y pagHu M COLMjaJHM JKHBOT, Ia
CaMHM THM IOTIPaBJba KBAIMTET XKMBOTA MALMjeHaTa [0C/Ie TpaHCpaaujaIHe aMmIyTauyje. BeposaTHo
je HajBaKHUjH e(eKaT ITO HOBO PelIehe HHTErPUINE HOBY MEPLETIHjy Y NPEOoCTalu Ae0 LIEHTPaIHOT
HepPBHOT CHCTeMa Ha MOJICBECHOM HHBOY, I1a THME BEIITauKa PyKa y BEJIMKOj MEpH MOCTaje €0 Tela
nangjenra. BakaH pesynTar KOjH je OnMcaH y JOKTOPCKOj TE3H je M INOTeHLMjaaHa NpHUMEHa
Pa3BHjEeHOT CHCTeMa 3a CMamberbe epeKTa Koju ce HasvBa (haHTOMCKH 00J1, M TO 3Ha4ajHO yHarpehyje
KBaJIUTETAa JKHBOTA.

3.4. ITpuMeHJBUBOCT OCTBAPEHHUX Pe3yTaTa

CBu pesynTatu cy, ¢ O0G3MpOM Ha KIMHHYKA HCIMTHBaKka W KOMYHHKALHjy Ca MOTSHLHjalIHUM
npousBohauMMa mporesa, Ha HMBOY KOju omoryhiyje mupexraH IpeHoC y pa3Boj Koju he mocTatH
3Ha4YajHa MHOBALMja U IPOU3BOJ Ha TPIKHUIITY.

3.5. OneHa JOCTHTHYTUX COOCOOHOCTY KaHIUAATA 338 CAMOCTAIHH HAYIHU pajl

KannunaTkuma je TooKuia CBe MCIUTE Ha CTYAHjaMa ca OJIMYHMM oljeHaMa. MUITHLIA je TOJIoXKMIa
nokropeku uenut 02, cenremOpa 2019, roguHe nipes KOMHUCHjOM Kojy je oapeawio HactaBHO-Hay4HO
Behe Enexrporexuuuxor Qakynrera YHuBepsurera y beorpany y cactasy: ap Xessko Dyposuh,
penoBHu npodecop EnexrporexHuukor dakymrera BY, np Jbybuma KoncrantunoBuh, pemoBHU
npodecop MenunuHckor daxyntera BY, np Mapko Bapjakrapesuh, foueHT Ha EnekrpoTexHuIKOM
daxyarery BY u np Munmina Jankosuh, fotient Ha Enekrporexundkom dakyirety bY.

Kanaunarkuma je ayrop/koayTop Ha LiecT pajoBa y yacomucuma ca SCI sucre (Ha 1Ba paja je npsu
ayTop) M Ha ocaM pajioBa (Ha cejaM pajioBa je IpBu ayTop) Ha MeljyHaponauM koH(beperuHjama. Ope
nyGJiMKkaLyje okasyjy fia je y cramy Ja CBoje pesyJiTaTe NpUKaKe HAYYHO] 3ajeHULM Ha OIITHMAalIaH
HAYMH.

Kanpupaatkuma je y IyHOj Mepu caBjiajajia HauWH TPHIIPEMe M [POjeKTOBama eKCIiepuMeHaTa U
obpage pesynrata HOOHMjeHMX Yy MeperwHMa. YuecTBOBajia je M CaBJiajlajla TEXHUKY HPHIIPEME
KIHHUYKHX CTy/iHja KOja yKJbydyje U IpumnpeMy eTH4ke AokymeHTtanyje. [loka3ana je opuruHajHocT
y HaydyHOM pajy, OUIMYHO IO3HABaHkhe pejIeBaHTHE JUTepaType M OJIMYHYy KOMYHHKALHjy ca
eKCIIEpPTHMA Y OKPYIKEbY y KOjeM CY HCTPakKHBamha CIIPOBE/ICHa.




4, OCTBAPEHU HAYYHU JOITPHHOC

4.1, ITpuka3s ocTBapeHUX HAYIHUX NOIPUHOCE

Pesynrar ucTpakuBaia NpeCTaBbeHUX Y OBOj AOKTOPCKOj AMCEPTALHjH jé CHCTEM 3a TEHEPHCAIbE
eKcTepoleniyje npH Kopuinfiely MHOEICKTPHYHE NPOTe3e IIaKe NPUMEHOM MOBPIIMHCKE
BHIIEKAHAJIHE eJIEKTpHYHe cTHMYyJTankje. OCHOBHH JONPHHOCH OBOT UCTPayKHBamka 00yxXBaTajy:

v Gosbe pasyMeBame yTHIAja KOju GHOJIOIIKA TIOBpaTHA CIIpera MMa Ha KOHTPOJTY BEINTauKe LIaKe
YHju ynpaB/bayKyU CHUTHAJIM J0Jia3e ca mpeocTanux Muiunha nocsie aMmiyranuje (MHOEJIeKTpHYIHA
nporesa),

v\ JerajbaH yBHI y Tipouiec KanuOpaluje cucreMa 3a CEeH30PCKY CYNCTHTYLHjy HPH TIPHMEHH
BHILIEKAHAHE eIEKTPUYHE CTHMYJIaLidje 1 HoBe (riekcuOuiIHe eneKTpoie Ha KOXKH, U

v IpojeKTOBame jEJAMHCTBCHOI CeTa XEYyPUCTHUKUX CTHMYJIAIMOHUX TIOpyKa 3a TPEeHOC
uHpOpMaLja O CTatby MHOEICKTPUYHE IIPOTe3e 1aKe ca BUILE CTeIIeHH co0oe.

4.2, Kputnuka aHajau3a pe3yJitara MCTPaskuBarba

V Te3u je mpHKasaH IOTIYHO OpUTMHaNaH IporpaMaCHiIaH CHCTEM 3a BHILEKAHAJIHY eJIEKTPHUHY
CTUMyJaldjy adepeHTHUX HepaBa Ipeko (iiekcuOWIHe IOBPINMHCKE eJeKTPOoJie ca IIEeCHAecT
NPOBOJIHMX MMOJba KOja Ce Ha jeJHOCTaBaH HAa4yWH MOCTaBjba OKO MOJUIaKTHIlE ocobe mnocne
ammyTangje. Kpos rncuxoMeTpujcke TECTOBE Ha 3ApaBUM HCITUTAHHIMMA je HCIIHTaHa (peKBeHIHjcKa
U TIPOCTOpPHA pe30NyliMja HaKOH Kparkor oOydaBama, a TNMOKa3aHO je M Ja ce y3 oAromapajyhe
obyuaBame JJo0Hja IyHa POCTOpHA pe3oiTyLija pa3BrjeHor nHrepdejca.

V Tesn je mokazaHO jaCHO M TMpErVIGAHO IMOKa3aHo Ja moCospllarke (YHKLHje KOHTPOJE XBaTamba
BEMITauKe Iake KopamhemheM MOBPITMHCKUX eJISKTPHYHIX CHIHAJIA KOjH CY KOPEeIHMCAaHH ca jaYuHOM
CTHCKa TpU XxBatamy. OBaj pesynarar JupekTHo yHampeljyje edexte xopuiihema MHOETEKTpHIHE
nporese, Ia THMe IIpeACTaBba U yHampeljere KBanuTeTa JHBoTa. He mocroje y nureparypu
YIIOPEJUbUBH PE3YJITATH C Pe3ysITaTUMa MPHUKA3aHUM y OBOj TE3H.

Y Te3u je mpuKasaH pa3Boj HOBOI' OPHIMHAJIHOI CHUCTEMa KOjU MMIUIEMEHTHpa CeT JUHAMMYKHX
CTUMYJIAIIMOHMX IOpYKa KOje OJroBapajy cramMMa MyJTH(YHKIHOHAIHE npoTese make. ITopyke cy
3aCHOBAHE Ha IPOCTOPHOj ¥ (PPEKBEHIMjCKOj MOIY/IALH|H CICKTPHYHE CTHMYNalUHje, a IPOjeKTOBaHe
cy na Oymy uvHTyWTHBHe M na omorylie mpeHoc HH(OpMalMja O PasIHMYHTHM CTamkuMa Mpoleca
XBaTata., IICMXOMETPHjCKM TECTOBM Ha 3ApaBUM [JOOpOBOJBLIMMA W IalUjeHTHMa ca
TpaHCPaJHjaJJHOM aMIyTallijoM Cy [JOKa3aJu Ja Cy [OpyKe HHTYHTHBHE M jEJHOCTaBHe 3a
pasyMeBame U TyMademe.

Konuent je opurnHaiHO NPHMEHEH 3a 3aTBaparhe OBPaTHE CIpere Npyu KOHTPOJIM BUPTYATHE IIaKe.
Pa3BHjeH je M OpHIHHAJHH CHUCTEM 3aCHOBAaH Ha OEKHYHO] CEH30PCKO] PYKABHUIM 32 CHHMAambe
KHHEMAaTHKe NOKpeTa make Koju omoryhiaBa CaMOCTAIHO y4YeHe CTUMYJAMOHUX ropyka. OCHOBHa
HOBMHA y OIHOCY Ha Jpyre Mieje Cy Aa KOAMpame 3aXTeBa Ja CTUMYJaldja Ha CBHM IOJFHMa
MaTpUuHe eNeKkTpoje IpousBoau ocehiaje jemmakor wuHTeH3WTeTa, OBO je JOBesJO JAa pa3Boja
OpUTHHAJIHE [10JIyayTOMAaTCKe MpoLeAype 3a KaauOpalujy aMIuInTyia elIeKTPUYHe CTHMYJIanyje.

4.3, Bepuduxaiyja Hay4yHUX JOIPHUHOCA

Hayunu fonpuHocH SOKTOpCKe JucepTalyje BeprduKoBanu cy y cieaehum pajosuma:

Paposu 06jaBmeHd y Hay4HUM yaconucuMa MehyHaponHor 3Hauaja (M21):

1. M. Strbac, M. Isakovié, M. Beli¢, 1. Popovié, I. Simanié¢, D. Farina, T. Keller, S. Dog$en, ,,Short-
and Long-Term Learning of Feedforward Control of a Myoelectric Prosthesis with Sensory
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Feedback by Amputees” IEEE Transactions on Neural Systems and Rehabilitation Engineering
vol. 25, no. 11, pp. 2133-2145, 2017. ISSN: 1534-4320, DOI: 10.1109/TNSRE.2017.2712287
(M21a)

2. M. Strbac, M. Beli¢, M. Isakovié, V. Kojié, G. Bijeli¢, 1. Popovié, M. Radoti¢, S. Dogen, M.
Markovié, D. Farina, T. Keller, ,,Integrated and flexible multichannel interface for electrotactile
stimulation®, Journal of Neural Engineering, IOP Publishing, vol. 046014, no. 13, pp. 1-16, 2016.
ISSN: 1741-2560, DOI: 10.1088/1741-2560/13/4/046014 (M21)

PanoBu 06jaBsbeHH vV HAyYHHM YacorychMa MeliyHaponHor 3Ha4aja (M23):

1. M. Isakovié, J. MaleSevié, T. Keller, M. Kosti¢, M. Strbac, ,,Optimization of semi-automated
calibration algorithm of multichannel electrotactile feedback for myoelectric hand prosthesis“
Applied Bionics and Biomechanics vol. 2019, Article ID 9298758, 9 pages, 2019. ISSN: 1176-
2322, DOL: 10.1155/2019/9298758

Panosu ofjasseenn v 300pHUIIEMa MehyHApOIHIX HAYYHUX ckymosa (M33):

1. M. Isakovié, M. Strbac, J. MaleSevié, T. Keller, (2018, August). ,,Closed-loop Proprioception
Training System Based on Wireless Hand Kinematics Sensor and Electrotactile Stimulation®
Proc. of 22nd Annual Conference of the International Functional Electrical Stimulation Society
(IFESS), pp. 140-143, Nottwil, Switzerland, August 28-31, 2018.

2. M. Isakovié, M. Strbac, M. Beli¢, T. Keller, S. Dofen, ,,Proprioceptive feedback via dynamic
stimulation patterns in closed-loop control of multi-DOF virtual prosthesis“ Proc. of 4th
International Conference on Electrical, Electronic and Computing Engineering IcETRAN 2017,
pp. BT12.2.1-BTI12.2.5, Kladovo, Serbia, June 5-8, 2017. ISBN:978-86-7466-692-0

3. M. Isakovié¢, M. Strbac, M. Belié, G. Bijeli¢, I. Popovi¢, M. Radotié, S. Dogen, D. Farina, T.
Keller, ,,Dynamic Stimulation Patterns for Conveying Proprioceptive Information from Multi-
DOF Prosthesis“, In book: Converging Clinical and Engineering Research on
Neurorehabilitation II, Springer, Cham, pp. 601 - 605, 2017. (Proc. of 3rd International
Conference on NeuroRehabilitation, Segovia, Spain, Oct 18-21 2016.) DOI: 10.1007/978-3-319-
46669-9_99, ISBN: 978-3-319-46668-2

4. M. Isakovié, M. Belié, M. Strbac, 1. Popovié, S. Dosen, D. Farina, T. Keller, ,,Electrotactile
feedback improves performance and facilitates learning in the routine grasping task®, European
Journal of Translational Myology vol. 26, no 3, pp. 197-202, 2016. ISSN: 2037-7452, DOL
10.4081/ejtm.2016.6069

PajoBu v 06jaB/beHH ¥ YaconycHMa HalMoHaIHOr 33a4aja (M53):

VL)

1. I Popovié, M. Isakovi¢, I. Simani¢, M. Strbac, B. Grujigié, ,,Povr§inska elektri¢na stimulacija
kao povratna informacija sa podlakatne mioelektriéne proteze za pospefivanje kontrole snage
hvata®, Balneoclimatologia, vol. 40, no. 2, pp. 195-199, 2016. ISSN: 0350/5952

2. L Popovié, M. Isakovié, V. Zivkovié, M. Strbac, M. Radoti¢, G. Bijeli¢, ,,Senzorna supstitucija
funkcionalnom elektriénom stimulacijom kod pacijenata sa transradijalnom amputacijom®,
Balneoclimatologia, vol. 39, no. 2, pp. 376-380, 2015. ISSN: 0350/5952

5. 3AKJbYUYAK H ITPEAJIOT

JIOKTOpCKa aucepTaluja KOjy CMO Mperviefad Mokasyje NOTIyHy Hay4HY 3pENIOCT KaHAUIATKHELE
Mumnne Hcakosuh. V' Tesu ¢y NpenusHO, and MCTOBPEMEHO W KOHLHM3HO M jaCHO NPHMKAa3aHM
pes3yTaTH BHUIIETOAMLUSET HCTPaKHBama KOJU YKJbYYyjy AOMpHHOCE OasMuYHUM pasyMeBambuUMa
mporeca pecropanuje Tokpera Kox ocoba Tocie TpaHCpamdjalHe aMIlyTanuje, MoryhHocTa
UHTEeTpaLyje BEIUTAYKUX W TMPUPOJHHX cucTeMa KopumfiemheM NPUPOJHMX KOMAaHOHUX CHIHAja
(MHOENIEKTPUUHA KOHTPONA) M CJIeKTPUYHOM CTHMYJAaLjOM CEH30PHHX IIyTeBa  IIPEKO
BHIICKOHTAKTHUX  ejlekTpona. llemoButocr wucerpaxuBama je motBpheHa y — KIMHMYKEM
VCIMTHBAKUMA KOja Cy pasMarpana M. KOTHHTHBHO-IICMXOJIOLIKE eJeMEHTe OJ 3Hauaja 3a




NPUXBaTamE TIPOTE3e Kao Aena Tena. OCHOBHY JONPUHOCH Cy OJ 3Hauaja 3a: 1) Go/be pasymeBambe
yTHIaja KOju OHOJIOLIKA IIOBpaTHA CHpera MMa Ha KOHTPOJY BELITAYKE IIAKE YMjU YIPaBJbauKu
CHUTHAJIM JI0JIa3¢e ca npeocTanux Muimha nocie ammnyranuje (MHOSJISKTPHIHA IIPOTE3a); 2) AeTabaH
YBUJ[ y Tpolec Kanubpaiuje cucTeMa 3a CEeH30PCKY CYICTHUTYIHjy TPH NPUMEHH BHIIEKAHAJHE
ENICKTPUYHE CTUMYyJaldje U HoBe (ieKCUOHIHE eIEeKTPoje Ha KOXU, M 3) IPOjeKTOBame
jEIMHCTBEHOr CeTa XEYPUCTHYKMX CTHMY/ALMOHHX IOpYKa 3a IpeHoc MH(pOpMaluja O CTamy
MHOJIEKTPHYHE IIPOTE3€ LIaKe ¢ca BHILE CTENICHHU CIIOB0E.

Hus pesynraTa Koju Cy OCHOBa OBE Te3e je MpMKa3aH y HayYHMM PaJloBHMa y 4acolyicuMa y Kojuma
MOCTOjM aHOHMMHA pelieH3Wja Gap HBa ekcrepra. PajioBuM Cy, Kao INTO Ce TO W O4YEKyje ¥
MYJITHIMCLMIUTMHAPHUM HCTPAXKUBAKUMA ca HEKOJIMKO ayTopa, anu je Mununa HMcakosuh Ha Bulie
HEro JOBOJAHOM Opojy pamoBa mpBu aytop. Tesa je mpema npaBuwidMa Koja cafa MOCTOje Ha
VuuBepsurety y beorpamy KoHTponucaHa ¥ CO(TBEPCKHM MNpOBepeHa, W HHje YCTAHOBJHEH
miardjapuzaM. Kommucuja cMatpa Ja je Te3a opurvHaiaH HaydHH JONPHHOC KOju Ou mpema
NpaBHIMMA KOjH BaXKe Ha NPETIO3HATHM CBETCKUM YHHBEP3UTETHMa 3aJI0BOJBHO KPUTEpPHUjyMe Ia
Oyne npuxBaheH Kao HOKTOpcKa JucepTaiuja.

KanmupaTkuma je MosioKuila CBe HCIMTE U 3aJ0BOJAMIIA CBE YCJOBE 3@ CTHL@WE JOKTOpara Ha
EnextporexanuxoM dakynrety YHuBep3urera y beorpamy.

Ha oOCHOBY CBHX NpPETXOJHHMX YMICHMLA W AMPEKTHOr npahema paja KaHAUAATKHILE JI0JIe
nornucaHa Komucuja ca BenuKMM 3aJIOBOJCTBOM mpeiaxke HactaBHO-HaydHOM  Behy
Enexrporexnuukor ¢akyirera YHUBepauTera y beorpamy ma ce JDOKTOpcKa AMcepTanyja Mo
HazuBoM “I'enepucame ekcreponenuuje npu Kopuumhewy MHOeNEKTPHUHE NpoTe3e IIaKe
IPHMEHOM €JIEKTPUYHE cTHMYaanmje* kaHnauaaTkumbe Muanne McaxoBuh npuxsaTu, U3I0XKU
Ha yBHJ jaBHOCTHM ¥ YNYTH Ha KOHa4yHO ycBajame Behly HaydHMX OOJIAaCTH TEXHHUYKHX HayKa
VYHusepsurera y beorpany.

YJIAHOBU KOMUCHUJE
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Axagemux CAHY, penoBan npoq)écop)/ﬁ neﬂzn}h Ip ,Z[Q]&H Torosuh
Vuugepautet y beorpany — Enexrporexuuuku akynrer

pe OBHU op, ap XKesbko Dyposuh
VYuuepauter y beorpany — Enextporexuuuku Qakynirer
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pPELOBHHU npO(becop, ap Jby6uua Koncrantunosuh
VYuusepsutet y beorpany — Meauuuucku gakynaret

VY Beorpagy, 10. janyapa 2020. rogune






