HACTABHO-HAYYHOM BERY IIPUPO/ITHO-MATEMATHUYKOI' ®PAKYJITETA
YHUBEP3UTETA Y IPULITUHU CA ITPUBPEMEHHUM CEIUIITEM ¥
KOCOBCKOJ MUTPOBHUIIA

Omnykom HacraBno-nayynor Beha IIpuponno-maremarwukor ¢(akynrera YHHUBEp3HTETa Yy
[pumruau ca npuBpeMeHuM ceaumteM y KocoBckoj Mutposumu, ox 29.04.2025. roamne
(Omryka Opoj 254) uMeHOBaHa je KOMMCHJa 3a OLIEHYy Hay4HE€ 3aCHOBAaHOCTH TeMe JOKTOPCKE
JucepTandje moj HacioBoM: ,Hanpeane meroze MoxenoBama CIydajHHX mpomeca y3
NOJAPUIKY BEMTAYKHX HEYPOHCKHX Mpeka ca NpPHMeHaMa y caBpeMeHHM OeKHYHHM
KOMYHHKAIIMOHHM TEXHOJIOTHjaMa M aHAJIM3H IOY3JaHOCTH cHcTeMa“, KaHauaara Muiana
J. lejanoBuha, mactep uHpOpMaTHYapa, y cacTaBy:

1. npod. np Credan Ilanuh, pemoBHH mnpodecop, [IpupomHo-maTemaTuykor ¢akyiaTera,
Vuusepsutera y IlpumTuHu ca mpuBpemeHuM ceaumreM y KocoBckoj MwuTpoBuimy,
HayudHa oOiactT: PauyHapcke Hayke;

2. ap [HMammjen bomuh, Banpemnu npodecop, Ilpuponno-matemaruukor axynrera,
VYuuBepsutera y Ilpumtuan ca npuBpeMeHuMm ceaumreM y KocoBckoj Mutposunu,
Hay4Ha obJsiacT: PauyHapcke Hayke;

npod. ap Herosan CramenkoBuh, penoBHH mpodecop, IIpupoaHo-maremaTuykor
dbaxynarera, YHuBep3ureta y [lpumrunHu ca npuBpeMeHHM cexuinreM y KocoBckoj

(O8]

MutpoBuiy, HayuHa obnact: PauyHapcke Hayke;

4. upod. np [lejan Munuh, pegoBau npodecop, Enexrponckor daxynrera, Y HUBEp3UTETa Y
Humry, Hay4yna o6yact: ENeKTpOTeXHHYKO U pauyHapCKO HHKEHEPCTBO;

5. ap YacnaB CredanoBuh, Banpeauu mpodecop, [IpupogHo-maremaTHdkor ¢akyireTa,
Yuuepsurera y Ilpumrtunu ca npuBpeMeHuMm cenumureM y KocoBckoj Murtposuim,
Hay4Ha oOnact: Pauynapcke Hayke.

Ha ocHOBY mogHeTe JOKyMEHTAlMje ¥ YBHIA Y Aocafammnu paa Munana J. JlejanoBuha, Mactep
uHpopmaruyapa, Komucuja mnoanocm HacraBno-nayunom Behy Ilpupoano-maremaruyxor
¢axynrera YHuBepsurera y Ilpumrunu ca npuBpemenum ceaumuteM y KocoBckoj MutpoBuiu
ciaenehu:

MN3BEILITAJ

1. OcHOBHH NOJAIH 0 KAHAUAATY U JHCePTALH]jH

Munan J. JlejanoBuh pohen je 24.06.1995. rogune y Iltpmy, Pemy6muka Cpouja. OcHOBHY
IIKOJTy 3aBpIINO je y JakuHIy ¢ oamu4yHuM ycrnexoM. Cpearpy IIKOIY, THMHa3Ujy MPUPOIHO-
MaTeMaTH4KH cMmep, 3aBpino je y llrtpmay 2014. rogune, Takohe ¢ ogmuyaum ycrnexoMm. Hakon



3aBpIIETKa cpelme IMuKone ymucyje OCHOBHe akaleMCKe CTyaMje, CTyIUJCKH Iporpam
Uudopmatuka, Ha [lpupomHo-maremaTnukoM Gakyirery YHuBep3uTera y Ilpumtunu ca
npuBpemenuM ceaumteM y KocoBckoj Murposuiu. OcHOBHE akaJeMCKe CTyAHMJ€ 3aBpllaBa
2018. rogune ca mpocednoM oreHoM 9.79. Hcre roause ynucyje MacTep akajeMcKe CTyauje
unpopmaruke Ha I[IpupomHo-mMareMatHukoM ¢axynTeTy YHuBepsurera y Ilpumruna ca
npuBpemenuM ceaumteM Yy KocoBckoj Mutposuny, 3aspmasa ux 2019. roaqune ca mpoceyHoM
omeHoM 10.00. TokOM OCHOBHMX M MacTep akKaJeMCKHX CTyAdja OBa IIyTa je HarpabeH
npectikaom JlocurejeBom cruneraujom Ponnma 3a miuage TaneHte Pemybnuke Cpbuje, Kao
[pU3HAbE 3a H3y3€eTaH aKaJeMCKHU yCIeX U nocturuyha.

Togune 2019. 3acHuMBa pajHKu OJHOC y 3Bakby capaJHHUKa y HacTaBU Ha OnceKy 3a HHPOpMATHKY
[TpupoaHo-MateMaTH4kor ¢axynrera y KocoBckoj Murtposunu. V 3Bame aCHCTEHTa Ha HCTOM
¢axynrery mzabpan je 2020. romuHe, rie W JaHaC pagd y HACTaBH U aKTHBHO YYECTBYjE Y
HAay4HO-HCTPaKUBA4YKOM pPajy.

Onx 2023. romuHe YYeCHHK je HMHTepHOr-jyHuop umpojekta [J-0202 mox macaoBoM:
., OnTuMH3andja BEIITAYKAX HEYPOHCKHX Mpexa“, oJobpeHor ox crpaHe HacraBHo-Hay4HOr
seha IlpupomHo-maTeMaTHUkor ¢GakynTeTa YHuBep3uTeTa y IIpMINTHMHH ca IpHUBpEMEHUM
cequmteM y KocoBckoj Murtposuiy, oamyka 6poj 394/2 ox 21.06.2023. roaune.

[IpBy romuHy IOKTOPCKHX akKaaeMcKuX cTyauja ymucyje 2022. roimHe, Ha CTyAH]CKOM
nporpamy Mudpopmaruka Ha [IpuponHo-maremarnukoM (akynrery YHuBepsutera y [Ipumrunn
ca npuBpeMenuM ceauinteM y KocoBckoj Mutposuiy. Ha TOKTOpCKMM aKaJeMCKHM CTYIHjama
noxktopana Munan J. JlejanoBuh je MONOXUO INECT UCIIUTA IpeIBHl)EHMX IIIAHOM M IIPOrpamMoM,
onbpanuo qBa CHP-a, ykynso crexkasmu 111 ECIIb mo cana.

Kanmuaar Munan J. JlejanoBuh o6jaBuo je cienehe pagose:
Pan y mehynapoanom gaconucy — M23:

1. Panié, S., Dejanovié, M., Milenkovié¢, V., Posi¢, D., & Gligorijevi¢, M. (2025). Application
of neural networks in estimating second-order characteristics of x—p shadowed fading
channels. Telecommunication Systems, 88(1), Article 27. DOI: https://doi.org/10.1007/s11235-
025-01259-1

2. Dejanovié, M., Dubljanin, M., Kontrec, N., Pani¢, S., Dosi¢, D., & Stefanovi¢, M. (2022).
Outage statistics of double gamma—gamma random process and its application to cooperative

optical wireless communication relay systems. International Journal of Numerical Modelling:
Electronic Networks, Devices and Fields, 35(2), €2958. DOI: https://doi.org/10.1002/jnm.2958

CaonmTreme ca MehyHapoaHor ckyna mraMmnaHo y nejaunn — M33:

1. Dejanovié, M., Pani¢, S., Posi¢, D., & Mili¢, D. (2025). Computing descriptive statistics of
Bluetooth signals using a neural network. In Proceedings of the 24th International Symposium



INFOTEH-JAHORINA (INFOTEH) (pp. 1-5). East Sarajevo, Bosnia and Herzegovina: IEEE.
DOI: https://doi.org/10.1109/INFOTEH64129.2025.10959200

2. Dubljanin, M., Savié¢, M., & Dejanovié¢, M. (2025). Application of neural networks in half
marathon and marathon. In Antropoloski i teoantropoloski pogled na fizicke aktivnosti (11, pp.
243-248). Kopaonik, Serbia. DOI: https://doi.org/10.5937/ATAVPA25243D

Caonmreme ca MmehyHapoaHor ckyna mramMmnaso y ussoay — M34:

1. Pani¢, S., Dejanovié, M., & Dosi¢, D. (2024, December 26-27). Enhancing wireless channel
predictions with Al: A novel n—u shadowed model for estimating channel capacity and fading
characteristics. In Book of Abstracts of the Artificial Intelligence Conference, Belgrade, Serbia.

Pax y Hanmonannom 4aconucy — MS3:

1. Stamenkovié¢, N., & Dejanovié, M. (2019). Transition between flat magnitude and flat group
delay low pass recursive digital filters. The University Thought — Publication in Natural
Sciences, 9(1), 62—66. DOI: https://doi.org/10.5937/univtho9-20907

Munan J. Jlejanosuh je aytop 2 (aBa) Hay4yHa pana o0jaBibeHHX y daconucuma ca SCI jucre, y
mehynapoauum dacomucuMa (M23), 2 caommrema ca MehyHapoIHUX CKyIOBa INTaMIIAQHUX Y
uenuau (M33), 1 caommuTemsa ca Mel)yHapoIHOT cKyIa mTamnasor y ussoay (M34) xao u 1 pana
00jaB/bEHOT Y HAI[HOHAJTHOM 4yaconucy (M53).

Y pany "dpplication of neural networks in estimating second-order characteristics of k—u
shadowed fading channels", o6jaBenoM y dvacommcy Telecommunication Systems (2025),
ayTOpH IpEJICTaB/bajy CBeOOYXBaTHY W HHOBATHBHY IPUMEHY BEIUTAYKMX HEYPOHCKHX MpekKa
(ANN) y mpoLeHH CTaTUCTUKE JAPYror pela CHUTHala KOJU C€ IpPOCTUpe y OexHu4HOM
IpOMAaralliOHOM OKPY)KEeEYy MOJIETIOBAaHOM OCEHYaHOM k—{u pacroaenoMm. OBaj paj mpeicTaBiba
3HaYajHH JOIPHHOC HCTPAXMBAamY, jep AMPEKTHO MHTErPHUINE HAIpPEIHE METO/E MOJENOBama
CIydYajHHX Ipoleca ca JyOOKHM yd4YeHeM, 4YMMe C€ Ipellasd TpaHula TpaaUIHOHAIHUX
QHATUTHYKAX M CHMYJALMOHMX MpHCTyma. Ayropu mnpeanaxy feed-forward apxurektypy
HEypOHCKEe MpEKe ca JBa CKpHBEHa cjoja M 256 HeypoHa IIO CJIOjy, NPH YeMy Ce KOPHCTH
RMSProp ontumumsatop u OWHapHa Kpoc-eHTponMja Kao OQyHKnMja ryOurka. Ilomaun
reHepucaHu Inpema oceHuaHoM K—{t shadowed mozeny cy HOpMalM30BaHH M TIOJC/BCHH HA
TPEHHMHT M BAIUIALMOHHM CKYI, @ pe3yJTaTH II0Ka3yjy H3y3€THY CIOCOOHOCT Mojena jaa
npubmkun LCR u AFD cratuctuke ca RMSE Bpennoctuma wmcnox 0.01 y onTamamrHuM
ycrnoBuMa. Paj mpukasyje JeTa/bHy aHANH3y OCETJBHBOCTH Ha Opoj HEYpoOHa, CTOIY y4ema,
BpCTY ONTMMH3aTopa W perynapusaiuone texuuke (Dropout, BatchNorm, L2), mto nomarso
ImojauyaBa HAy4Hy pHTOpPO3HOCT mpucryma. O moceGHe BaXKHOCTH je TO IITO OBaj IPHCTYII
omoryhasa mpomeny LCR u AFD y ciydajeBuMa Kajla He IIOCTOj€ 3aTBOPEHE aHAIMTHYKE
¢opMe, IITO MpeCTaBba YeCT CIIydaj KOJ KOMIIO3UTHHX MOJieIa OeXuIHe npormaranuje. Mozaen
ce mokasyje poOycHHM WTO ykaszyje Ha cmocobHocT ANN sa reHepanusyje ¥ y NpPHCYCTBY



eKCTpeMHHUX yCJIoBa IpeHoca uHpopmanuja GexudHuM mmyTeM. Takobe, aHanumsupa ce yTHIA]
BEJIMYMHE I10/1aTKa Ha IPEIM3HOCT, YUME Ce J1ajy CMEPHUIIE 3a CKalaOU/IHy NIPUMEHY Y pPealHUM
CHCTEMHMa, Kao INTO ¢y MoOuiaHe Mpexe, V2X KOMyHHKalMje M HHTEJIUTEHTHE
uHpacTpykType. HayuyHH U TeXHOJIOLIKK 3Ha4aj paja Orjeza ce y TOME LITO [0CTaB/ba OCHOBE
3a Oymyhe cucreme camokoH(Urypuinyhinx KOMYHHKAIIHOHHX Mpexa, y Kojuma Ou ce
CTATHCTHKE KaHaja JMHAMUYKHM IpeaBubaie y peaJHOM BpEMEHy, IUTO je y IHOTIYHOCTH Y
CKJIaJly ca I{HJb€BUMA U TEMOM JIOKTOPCKE JUcepTaltje.

Pan “Outage statistics of double gamma—gamma random process and its application to
cooperative optical wireless communication relay systems", ce 6aBi HalpeIHUM MOJIETIOBABHEM
CJIy4ajHHUX MPOLECa, IITO MPEICTaB/ba OCHOBY 3a KACHH]y HHTErpalyjy ca MeToaMa MallHHCKOT
yuersa. JIOmpUHOC OBOT paja ce Orjiefa y pa3BOjy M aHalu3a BHIIECTPYKHX CTATHCTHYKHX
napamerapa y koomepatuBHuM OWC cHcTeMMMa, IITO je y MOTILYHOCTH Y CKJIaay ca TeMOM
JHcepTalyje y JOMEHY aHaJIH3€e M0y31aHOCTH KOMYHUKAI[HOHUX CHCTEMA.

V pany kateropuje M33 “Computing Descriptive Statistics of Bluetooth Signals Using a Neural
Network" xaHIuIaT UCTpaKKyje NPUMEHY HEYpPOHCKHX MpeXa 3a eKCTPaKIH)y IECKPHITHBHHX
CTAaTHCTHKA U3 peanHux Bluetooth curnana. Pan moTephyje NpuMeHBUBOCT HEYPOHCKHMX MpeKa
3a oOpay mojaTtaka y GeXHIHHM Mpexama OjucKor JoMera. [IpuMemeHH MOJIe NpeIcTaB/ba
NPaKTHYHYy M EKCIEePHMEHTAIHy Baquganujy crmocobnoctd NN 1a 3aMEeHH TpaJMUUOHATHE
MeTOJIe MepeHsa, IITO je y CKJIaly ca OCHOBHOM XHIIOTE30M JHCEpTaLH]je.

Jlpyru pan kareropuje M33 6aBu ce IpUMEHOM HEYPOHCKHX MPEXa y aHaIUu3u nepGOopMaHCH Yy
CHOPTY Te MONPHHOCH OIINTO] EKCIepTH3W KaHaupata y npuMeHama NN 3a  aHammsy
JMHAMHYKAX IIpoleca, INTO je MPEHOCHBO 3HAE y OKBHPY MHMCEpTalHje (HIp. 3a MPOLEHY
MTTR y TeXHUYKHM CUCTEMHUMA).

Caommreme M34 mpecTaBba M3BOJ U3 MCTPAXUBAba y OKBHPY JHUCEPTalMje M yKasyje Ha
pa3sBoj HOBOI MoOjlejla 3aCHOBaHOI Ha NM—{ (eauHry, ca aKIEHTOM Ha TPUMEHY BEIITAYKe
MHTeIMreHIMje y npeaBubamy KananuTeTa KaHana. Mako je u3BeieHo camo y GopMH ancTpakTa,
0Baj pajl Mpe/CTaB/ba MHUIIMjaTHH IPHKA3 HOBHX JONPUHOCA y MOJENOBatbY OSKHIHHX KaHala
nomohy Al anara.

[Ty6iukauuja M53 mokasyje CTpy4HOCT KaHIMZATa y [IPOjeKTOBamby M aHAIM3U JAUTHTATHUX
(unTapa, mwTo mpecTaB/ba KOPHCTaH ajlaT 3a IpPEeTIPOLECHparbe IoJaTaka y NN moaenuma
NPUMEHEHHM Y TUTHTATHUM CHCTEMHUMA IIPEHOCA.

Hayunu pamoBu kanauaata Munana J. Jlejanosuha mokasyjy Aociean u cBeoOyXBaTaH pa3Boj
TeMe JOKTOpcKe amcepramdje. J[Ba pama y M23 kaTeropuju 4uHe je3rpo JONPUHOCA, jenaH
IIyTeM JUpeKTHE MPHMEHe HEYPOHCKHX Mpexa Ha MOJIE/IMParke CTaTHCTHKE ¢enuHra, a Ipyru
IyTeM HAMpeIHOT CTAaTHCTHYKOr MOJCIHpara IOTOTHOr 32 kacHujy NN wHHTErpamujy.
Kongepermumjcku pamou y M33 m M34 kareropujama I01aTHO OCBETJbaBajy IPAKTUYHY
pHMEHY M HHTeP/MCLMIUIMHAPHE acleKTe, oK MS53 pan jaje mWHUpHHY y JMTHTAIIHO] 0Opaan



curHana. OBaj Kopmyc paaoBa IIOTBpyje HaydyHy peJIeBaHTHOCT, HHOBAaTUBHOCT H
IIPUMEHJPUBOCT IIPE/IJIOJKEHE TEME UcepTalyje.

Kangunat Munan J. [lejanoBuh je 23.04.2025. rogune, IlpupoaHo-mMaremMaTnukoM QaxynTery,
VuuBepsuteta y [lpumtunu ca mpuBpeMeHuM ceaumteM y KocoBckoj MuTpoBuIM, MOAHEO
npUjaBy TeMe IOKTOPCKE IucepTraluje oja HaciaoBoMm: ,Hampeane meroae MoaeaoBama
CIyYajHUX Mpoleca y3 MOAPMIKY BeMITAYKHX HEYPOHCKHX Mpeka ca IpHMeHama Yy
caBpeMeHHMM 0€KHYHUM KOMYHHUKAIHOHMM TEeXHOJIOTHjaMa H AHAJIN3H I0Y3JaHOCTH
cucrema®. Jlana 29.04.2025. roguHe kaHauaar je npen wiaHoBuMma Ojceka 3a HHPOPMATHKY
YCIEIHO O0PaHHUO MPEIIOKEHY TEMY.

Ha ocHoBy mperxoano m3noxxkeHor, Komucuja koHcTaryje na xaaaugar Muman J. JlejaHoBuh,
Mactep HHpoOpMaTU4ap, HCIymhaBa cBe (hopMasHe YCJIOBE U Ja je moaobaH Ja HacTaBH paj Ha
IPEITI0KEHO] TEMH.

2. IIpeamer 1 nu/b aucepTamnuje

VY mocnenmoj NELEHUjU, BEIITayKe HEYPOHCKE MpEKe Cy ce HaMeTHyJe Kao jelaH Of
HajBKHHJUX ajaTa 3a aHaJIM3y W IIpelBHhame CIIOKEHHX Ipoleca y obOjJacTHMa aHalm3e,
o0page u TmpeHOca IMojaaTaka y HHPOPMALUOHO-KOMYHUKAIIMOHUM CHCTEMHMa HOBHX
reHepanuja. tbuxosa cocoOHOCT /1a ayToMaTcKH yde HelmHeapHe ogHoce u3Mely mapamerapa,
6e3 nmorpede 3a EKCITUIUTHIM MaTeMaTHYKUM MOJIEIOBAKkEM, YNHHU UX U3Y3€THO e(PUKACHUM Y
pa3nmuYUTUM 00JIacTHMa, YKJbY4yjyhu aHanm3y curhaia, JeTekiujy obpacna, Kiacupukanmujy u
npeaBubhame JUHAMHYKHX Iporeca. Y MOJEpPHUM CaBpeMeHUM OeXHYHUM KOMYHHKallHjaMma,
IpHUMEHe BEINTAauYKHX HEYPOHCKUX Mpeka cy IoceOHO 3HadajHe 3a aJIallTUBHO MOJEIUpame H
npeasulame MOHaIIaka KaHajda IpeHoca IojaTaka, INTO JONPHUHOCH OO0JbEM YIpaBJbaby
pecypcuma u 1odoJplamy KBAJIUTETA YCIyra.

Bemitauke HeypOHCKE Mpeke MpeACTaB/bajy Mojele HHCIUPHUCaHe OHOJOIIKHM
HEYPOHCKHMM CHCTEMHMa, KOjU ce KOpUCTe 3a 00paiy mojaaTaka M Ipeno3HaBame oOpa3zama. OHe
Ce cacToje 0J1 BEIITAYKUX HEYpPOHa, KOjU Cy OPraHU30BaHH y CJI0jeBe M IIOBE3aHU Te)KHUHAMA KOje
ce aXypupajy TOKOM mporeca yiewa. OCHOBHY NMPHUHIMII pajia BEIITAYKAX HEYPOHCKUX Mpexa
3aCHMBAa Ce€ Ha IpOIleCy TpPEHHHTra, IJIe MpeXa KOPUCTH BelMKe CKYyNOBe IojaTaka 3a
npuiarohaBame TeXKHHA Kako OM Haydmiia CKpHBEHE OJHOce H3Mely ylmasHMX M H3/1a3HHX
BPEIHOCTH. YdYeme MOXe OMTH HaarmenaHo (supervised learning), rie ce KopucCTe yia3HO-
W3JIa3HU IIapOBH 3a TPEHHHT, HeHaaritemaHo (unsupervised learning), rie Mpexa cama TpaKu
obpacie y mojaliMa, WM IojadaHo yuerse (reinforcement learning), rae areHT y4u Kpo3
Harpage u kasHe. [IoCTOjH HEKOJIMKO OCHOBHHX THIIOBA BEINTAYKHX HEYPOHCKUX MpEXa, OJ
KOjUX Cy Haj3Ha4YajHUje:

e [Ilepuentponn (Perceptrons) u Bumecnojuu nepuentporun (MLP) — Oso cy
HajjeTHOCTABHUjU TUIIOBH MpE’Xa, CaCTaB/bEHHU OJ YIa3HOT, JeTHOT WJIM BHIIE CKPUBEHHUX



U u3nasHor cioja. Hajuemhe kopucTe (yHKIMje aKTHBHpama Kao WITO Cy: sigmoid,
ReLU unu softmax.

e Kouponyuuone Heyponcke mpexe (CNN) — OBe Mpexxe Cy ONTHMH30BaHe 3a oOpamy
CIMKOBHHX M IPOCTOPHHUX IojaTaka, kopuctehu koHBoynmuoHe u pooling ciojeBe 3a
eKCTPAKIIN]y KapaKTepUCTHKA.

e Pexypenrne Heyponcke mpexxe (RNN) u Long Short-Term Memory (LSTM) mpexe —
OBe MpesKe Cy IOro/IHE 3a aHAM3y BPEMEHCKUX CepHja M CEKBEHIHjalHUX [0/1aTaka, jep
Mory naMmtaTh® HWHpOpMamMje H3 INPEeTXOJHHX BpEeMEHCKHX Kopaka. LSTM je
yHanpelena Bep3uja RNN-a, koja peruasa npo6aeM KpaTKOpOYHOT namhemsa.

e TenepatuBae Mpexe (GAN) — One ce KOpUCTe 3a I€HEpPHCAame HOBHX IIOJATaka,
umuTupajyhu nuctpudynujy nocrojehux nogaraka.

e Ayroenkomepu (Autoencoders) — OBHM MoJenH ce KOPHCTE 3a KOMIPECH]Yy H
PEKOHCTPYKIIHjY MOIaTaKa, Kao U 3a JeTEeKIU]y aHOMaluja.

VY KOHTEKCTY OBE JMCEpTallHje, BUIIECIOJHH NePUENTPOHH, peKypeHTHe Mpexxe u LSTM
he OMTH K/bydHe METOJ€E 3a MpPOLEHY CTaTHCTHKe KoMyHHMKanuonux kanama (LCR, AFD,
KallalMTeT KaHaja), JOK he KOMOHMHAIMja CTOXaCTHYKHUX MOJeja M BEIITAYKHX HEYPOHCKHX
Mpexxa OutH KopumheHa 3a aHauu3y moysgaHocTd cucTema M npeasubame MTTR. Osaj
npuctyn omoryhasa ¢uekcHOWIHHje M TauHHje IIPOrHo3e y mopehemy ca KIaCHIHUM
AHATUTHIKAM METOJaMa, IITO IPeJCTaBjba 3HayajaH JONPHHOC y 00IacTHMa KOMyHMKAlHUja U
IPeAUKTUBHOT OApIKaBamba.

CaBpeMeHH TEXHOJIOIIKA Pa3Boj U €BOJIYIMja KOMYHMKAIlMOHHX CHCTeMa JOBEIH CY 110
cBe Behie CII0KeHOCTH MOojIeNIa 3a aHalnu3y U npejasubhame nepGopMaHcH y OEXHYHAM Mpekama,
noceGHO Tpatehn eBoTyUHMjy pa3Boja caBpeMEHHX KOMYHHKAIMOHUX ru1aTpopmu. OBH CHCTEMH
Cy CBe BHIIE OCIOHEHH HAa CTATHCTHYKE METOJE M MAIIMHCKO y4e€He Kako O ce yHampeauia
MpolleHa M ONTHMHM3alHja lapaMeTapa Kao INTO Cy CPebh Opoj OCHHX IIpeceKa (LCR) u
npoceyHo Tpajame cMeTime (AFD). OBH mapameTpu Urpajy KJby4Hy yJIory y KapaKTepU3aluju
KBJIHTETa CEPBHCA y KOMYHHUKAIMOHNM KaHAINMA, jep OJpakkaBajy IMHAMUKY IPOMEHE CHIHajIa
ycIel HpOCTHpama IO BHINE DA3IMYUTHX IpOIAraMoHMX MyTama. IIpemmsna mpouena
apaMerapa CTaTHCTHKE APYTor peia je O] KPUTHYHOT 3Hayaja 3a MPOjeKTOBarbe pOOyCTHHX
KOMYHHKAIMOHUX CHCTEMA, TIPH YeMy TPaJHLHOHATHH aHATHTHYKH HPHCTYIIH YECTO IOKa3yjy
OrpaHHY€erba y CI0KEHHM YCIOBHMA IPOCTHpaka CUrHajIa.

HcToBpeMeHO, NOY3JaHOCT CHCTEMa U aHalu3a OTKasa TIpe/ICTaBJbajy 3HavajHy obact
HCTpaXHBamha Yy KOHTEKCTY IPEJAUKTHBHOT OJpXkKaBama H ONTUMHU3AIH]jE OIEepaTUBHUX
TPOWIKOBa. Y TOM CMHMCITy, ITPOLIEHA Cpe/ibel BpeMEHa N0 IIONpaBKe (MTTR) urpa xJby4Hy
yiaory y mnpeasubary BpeMeHa HHTEPBEHIMja M OJIyKaMa O pecypcuma y TeXHHYKHM H
WHIYCTPHjCKEM cHcTeMuMa. [1oGosbInameM MeTO/Ia 3a npensubarse MTTR wmoryhe je 3Ha4ajHO
CMamHUTH TPOIIKOBE OJp)KaBama, ONTHMU30BATH PAJHH BEK CHCTEMA U 1m000JBIIATH HHXOBY
YKyIHY TI0Y3[aHocT. Y TOM KOHTEKCTYy, KOMOWHAIMja CTOXACTHHYKHX MOJENa H anropuraMa



MAaIIMHCKOT yuema Mpe/IcTaBba HallpelaH NPUCTYI Y MOAEIOBakY U ONTUMH3AIH]H OApKaBamba
CIIOKEHHX CHCTeMa.

TpanuuuoHa HK NPUCTYIH KOjJU C€ OCIamajy Ha aHAINTHYKE MOJENE YeCTO IOKa3yjy
orpaHuyeHy (UIeKCHOMJIHOCT y KOMIUIEKCHUM ClieHapHjuMa obpaje rmoaaTaka, Hapo4uTo Kaja ce
jaBJbajy HeCTaHAAp[HE IPOMEHE y CTPYKTYpH I0JaTaka, Bapujaluje y IMPEHOCY CHUTHAlla WU
nosehana xeTeporeHocT HHGOPMAIIMOHUX TOKOBA. ¥ TOM KOHTEKCTY, HHTETpallfja BELITAYKHUX
HEYPOHCKHX MpeKa Ca aHAIMTUYKAM M CTOXAaCTUYKUM MeToJaMa MOXK€ OMOTrYhHTH 3HATHO
NpelH3HAje MpOLEHe CTAaTHCTHYKHX KapaKTepHCTHKAa I[oJaraka, 4YuMe ce yHampehyje
IIPOjeKTOBamke M paj HH(GOPMAIMOHO-KOMYHHKAIIMOHHUX cHcTeMa. Ha ciuyad HauWH, mpuMeHa
AyOOKOr yuyema y aHaIU3d Ioy3JaHocTH cucrteMa u npemukuuju MTTR orBapa HoOBe
MOTI'YRHOCTH 3a MHTEJIMICHTHO YIIpaBJbarhe OJp:KaBalbeM U PECypCHMa Y TEXHHYKUM CHCTEMUMA.

HcTpaxuBame Koje ce CIPOBOAM Y OKBHpPY OBe AHCEpTalyje MMa 3a LHJb pa3Boj
HaIpeHHUX METO/1a 3a MPOILIEHY CTAaTUCTHYKUX KapaKTepUCTHKA IIpeHOoca MoJaTaka Y MOAEPHUM
KOMYHUKAIIMOHUM CHCTEMHMAa, Ka0 U MPHUMEHY BEHITAaYKHX HEYPOHCKHX Mpexka 3a IpeaBubhame
U ONTHMH3AIM]y I[apamMeTapa IOYy3JaHOCTH cucteMa. OBaj MPHCTYN MpyXa BHIIECTPYKE
IOpeHOCTH, YKJbydyjyhu moGOJbIIaHy TayHOCT y OJHOCY Ha KJIACHYHE CTOXAaCTHUYKE METOJE,
ajlanTanyjy Ha IMPOMEHJbHBE YCJIOBE pajga M MOTYNHOCT MpoLIMperma Ha pa3lInYuTe IIpPUMEHE.
Ouekyje ce ma he mpemioxeHe MeTOJe 3HA4YajHO JONPHHETH YyHampehemy IMOY3IaHOCTH H
e(UKaCHOCTH KaKo OeXHYHHUX KOMYHHKAIMja, TAaKO M CHCTeMa 3a OJp)KaBame U YIPaBJbaHe
pecypcuMa y CI0KEHHM TeXHUYKUM HHPpPACTpyKTypama.

AKTYeJIHOCT MCTpaKHBama IpOM3WIa3d M3 cBe Beher ocnamama Ha BELITAYKY
WHTEJIUTEHIM]Y U MAIIMHCKO yueme y oOnacty oOpaje IojaTaka M HHTEJIMIEHTHHX CHCTEMa,
Kao ¥ u3 1morpebe 3a yHarpelhereM MeToAa MPOrHO3HMpamka U ONTUMM3ALMje Y JUHAMUYKUM U
CIIOKEHUM HH(POPMAIMOHIM OKpyXemuMa. Ca oueKHBaHUM pa3BojeM 6G Mpexa u cBe Behom
ayTOHOMM3aIMjOM TEXHHYKUX CHCTeMa, HHTerpalyja HeypoHCKHX Mpexa y aHanuszy LCR, AFD,
kananuteTa kanaaa ¥ MTTR mocraje kipyunu acrekt 3a Oyayhe texnonoruje. OBa aucepranmja
he, Kpo3 CBOj cBeOOYXBATHU IPHCTYI, JONPHHETH Ja/beM pa3Bojy OBe OOJACTH U IPYKHUTH
METO/IOJIOIIKE CMEPHHIIE 3a MPHUMEHY BEINTaYKUX HEYPOHCKHX MpeKa y aHalIu3H CIIy4ajHHUX
npoieca.

IIpeaMeT HCTpPaKUBAaKa y OKBHPY OBE JIOKTOPCKE JMCEpTalHje je pa3Boj W IpHMEHa
HalpeIHUX METOJa 3a MOJIE/IOBAbe U aHAIN3Y CIIy4ajHUX IIpolieca y JJOMEHHMa KOMYHHKalHja
HOBHMX TeHepallMja W aHauu3e Ioy3gaHoctd cucteMa. Dokyc je Ha ymoTpeOH BeIUTaYKHX
HEYPOHCKHX Mpeka 3a MpoleHy M IpeiBulame CTATUCTUYKMX IapaMeTapa Kao IITO Cy
KalmaluTeT KaHana, cpeamu 0poj ocHux mpeceka (LCR), mpocedyno Tpajame cmetme (AFD) y
OeXMYHMM KaHAJIMMa, Kao M Ha HHTErpalfjH CTOXAaCTHUKHX MOJIENIa y MPOLEHH II0Y31aHOCTH
cucrema. OBa HCTpakMBamba he KOMOMHOBATH aHAJIMTHYKE METOJE, CTOXaCTHYKE MOJene U
NPHUCTyIle 3acHOBAaHe Ha IyOOKOM ydermy Kako OM ce moGospliaga TauyHOCT M e(pHKaCHOCT



npensubhama napamMeTapa KpUTHYHUX 3a IPEHOC I0JaTaka y MOIEPHHUM KOMYHHKAIHOHHM
CHCTEMHMA M ONTHMH3ALIM]y CTpaTeryja oJp>kaBama y KOMIIJIEKCHUM CHCTEMHUMA.

I{n/beBU 0Be JOKTOPCKeE AUCEPTALHje CY:

e Pa3Boj HampeAHHUX METOJa 3a IPOLEHY CTaTUCTUYKHX IlapaMeTapa IIpeHoca IoJaraka y
OeXMYHUM KOMYHHUKAIIMOHUM KaHaJIuMa, KopulhemheM BellTauKiuX HEYPOHCKHX Mpexa.

e VrmopehuBame TpaJUIMOHAIHUX aHATUTUYKUX METOJAa M MOJeENa MAIIMHCKOI ydema Y
IPOLCHH CTAaTUCTHKE APYTOr pe/la y CUCTeMHMa 3a 00pady U IPEHOC I104aTaka.

e MojesoBame U ONITUMH3AlIHja CTpaTerija MaKpo-IMBEP3UTETHOI KOMOMHUBaKka CUIHAIA
y3 MOJPILIKY BEIITAaYKHX HEYPOHCKHX Mpeka y HaImpeJHHM CHCTeMHMa 3a obpaay U
aucTpuOyLUjy noJaaraka.

e Pa3Boj U TecTUpame CTOXACTUYKUX MOJENa M BEIITAYKMX HEYPOHCKHX Mpexa 3a
NpPOIIEHY CTOIE IONPAaBKH U MOY3JaHOCTH TEXHHYKHMX CHCTEMa, Y KOHTEKCTy “‘renewal
theory” u mpeAUKTUBHOT OAp KaBamba.

e Bammpamuja mpeasokeHUX MoJeTa Ha peaHUM IoJaluMa J00MJeHHM M3 MOAEPHHX
KOMYHHKAIIHOHHX CHCTeMa M HH(POPMALMOHUX CUCTEMA 3a IIPOLIEHY I10Y31aHOCTH.

e lcrpaxuBame OCETJBUBOCTH U POOYCHOCTH HpPEAJIOKEHHX MOJENa Y pPasIMYuTHM
ClIeHapHjUMa H yCJIOBHMA paja.

3. OcHOoBHe XHIIOTE3e JOKTOPCKeE AUcepTalHje

OcHOBHa XHIIOTE3a HCTpaXHhBakba I'laCu:

., Bewimauke neyporcke mpedice M0O2y ce YCHewHo uHmezpucamu ¢a Cmoxacmuykum mMemooama
3a MoO0enosare U NpoyeHy OuHAMUKe CIAVYajHux npoyeca, uimo omozyhaea npeyusHuje
npeosuharse napamemapa MoOepHUX KOMYHUKAYUOHUX CUCmeMd 3a npenoc u obpady nooamaxa,
kao wmo cy kanayumem xavana, LCR, AFD, kao u napamemapa xkao wmo je MTTR ynymap
CNOJICeHUX  UHOpMAYUoOHUx — cucmema, cmeapajyhu  ocHosy 3a  nobosuaree  Huxose
noysoanocmu u egpukacHocmu.

JlonaTHe XHIIOTE3€ YKIbYUY]Y:

e [lpuMeHa BeIITAYKAX HEYPOHCKUX MpeXa MOXKE 3HA4ajHO IMOOOJBINATH IPELU3HOCT
nporneHe karmanurera kaHana, LCR u AFD y pa3nuuuTum yclloBUMa IIpeHoca Imojiaraka,
y nopehemy ca TpaauIIHOHATHIM METO1aMa.

e KoMmOMHOBame CTOXaCTHYKHMX MOJ€EIa M MAIIMHCKOT y4Yera JOMPHUHOCH 1000JBLIAHO]
AaHAJIM3¥ M ONTHMH3AIUjH OApXKABAKA CHUCTEMA, IOCEOHO Yy OKBHPY IPEIUKTHBHOT
OJIp’KaBama.

e UHTerpanuja BeIITaYKUX HEYPOHCKUX MpeXa y MakKpo-AMBEP3UTETHHM CTpaTerdjama
npujeMa Iojaraka noGospinaBa e(pHKACHOCT OEKHMYHMX KOMYHHKAIIMOHHX CHCTEMa Yy
okBupy 6G TexHoJOrHja.



4. Mertoae koje he ce npuMelbHBATH TOKOM HCTPAKHBAA

Metomonoryja he yk/byuyuTH KOMOMHAIM]y aHAIMTHYKUX, CHMYJIAHOHHX U
EKCIIepUMEHTATHIX TEXHHUKA, Y3 IPUMEHY:

e (CTOXaCTHYKMX METOJa 3a aHAIW3y M MOJEIUpame IapameTapa CTAaTHCTHKE MpeHoca
curnana; kamanurera kaHaina, LCR u AFD y caBpeMeHUM O€XKHYHHM KOMYHHKAIIHOHHAM
CHCTEMHMA.

e Merona ny6okxor yuema (Feedforward, CNN, LSTM) 3a mpensubame KpUTHYHHX
napaMerapa y KOMyHHKAlIlHOHUM U JTHHAMUYKHM CUCTEMHUMA.

e KomOuHalMje aHAIMTAYKAX M CTOXAaCTHUKHX MOJEJNa Ca BEIUTAYKHUM HEYPOHCKHM
MpeXkama pau mo0oJplIamka IPeU3HOCTH IpeIBuharmba.

e Mepema i CHMyJIalja KOMYHUKALMOHHX KaHANA y PA3IHIHTHM YCIOBHMA MpOTararje
1 KOMOMHOBaHa CUTHaNIA Ha npujeMy y nporpamckoM nakery MATLAB u nmporpamMckoM
je3uky Python.

e CraTHCTHUKe aHauu3e U ymnopehusame pesynrara [0OHJEHHX aHAJIUTHYKHM,
CTOXaCTHYKHUM METOJaMa U MeTOJaMa MAIIMHCKOT yYera.

e Omnena noy3JaHocTH cucreMa KopuinhemeM “renewal theory” Mozena u HHXOBa
MHTErpalyja ca MpeJUKTHBHIM MOJEINMa BEIITAaYKHX HEYPOHCKUX MpPEXa.

5. OyekuBaHH pe3yaTATH U IONPHHOC

e Pa3Boj HOBHX METOJa 3aCHOBAaHMX Ha BELITAYKUM HEYPOHCKHUM MpekaMa 3a IPOLEHY
karnanurera Ka"ana, LCR u AFD, koju MOry HaAMallUTH TPaJdIHOHATHE MPHUCTYIE Y
CJI0KEHUM KOMYHUKAIIMOHUM OKPYKEHHMA.

e VHanpelheme MeTosa MaKpo-AMBEP3UTH KOMOMHHMBaMmba IPUMEHOM aJIrOpuTaMa JyooKor
yuerha, y by m00o0sbIIama poOyCHOCTH OeXUYHUX Mpeska 3a IPEHOC 110/1aTaKa.

e Uurerpanuja CTOXaCTUYKHX MOJEJa M MAIIMHCKOr Y4Yera 3a MPOLEHY IO0Y3IaHOCTH
cucTeMa, y by YyHampehema Iporeca OJpiKaBamba M CMAambeme ONEPaTHBHHX
TPOILKOBA.

e IlpakTHYHEe UMIUTHKAIHKjE y CABPEMEHMM MH()OPMAIHOHO-KOMYHHKAMOHUM CHCTEMHUMA,
rae he mpemnoskenu Mozenu MOGOJbLIATH MPOTHO3Y OTKasa M ONTHUMHM3ALM]y Mpoleca
o/lpKaBama.

e Bamuganumja NpeUIOKEHHX MeToJa KpO3 CHUMYJAlMje€ U EKCIepHMEHTe, 4YhMe ce
OCHT'ypaBa HMX0Ba IPUMEHJBUBOCT Y PEATHUM CIIEHApHjUMa.

6. Hauna o0/1acT K0joj NpUNaja npeaioskeHa reMa

HpezmomeHa TeMa 1101 HacCJIOBOM: ,,Hanpe;me MeETOoA€e MOoJAe/I0Baba CJIy'-lajHPIX npoueca ys3
NOJAPIIKY BEITAYKHX HEYPOHCKHX Mpeka ca npuMeHama y CaBpeMEHHUM OEeKMYHHUM



KOMYHHKALIHOHHM TEXHOJOIHjaMa M AHAJIN3H MOY3JaHOCTH CHCTeMa“, NIPHIaZa Hay4YHO]

obnactu PauyHapckux Hayka.
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7. Amena u pedepeHue NpeaIoKeHHX MEHTOpa

Onnykom HactaBao-nayunor Beha IlpupoaHo-marematndkor ¢akyiaTeTa YHHBEpP3HTETa Y
[Ipumrtenau ca npuBpemennmM ceaumureM y KocoBckoj Mutposuum, ox 29.04.2025. romune
(Omnyka 6poj 254), 3a MeHTOpe AOKTOpCKe aucepTanuje mnoxa HasusoM: ,,Hampenne merone
MOJ€EJI0Baba CJAYYajHHX I@poleca y3 MOJAPIIKY BeTA4YKHX HEYPOHCKHX MpeKa ca
NpHMeHAMAa y CaBpeMEHHM O0eKHYHHM KOMYHHKALHOHHM TEeXHOJIOTMjaMa H aHaJIH3H
noy3aaHocTH cucrema’, kanauaara Munana J. JlejanoBuha, npeioxKeHu Cy:

1. mpod. ap Credpan Ilanuh, penoBuu mpodecop, IlpuponHo-maremaTudkor ¢axynrera,
Vuusepsutera y [lpumruau ca npuBpemeHuM ceauiureM y KocoBckoj Mwutposuny,
Hay4yHa obyiacT: PauyHapcke Hayke;

2. np [Jlaumjen bomwuh, Banpenuu npodecop, IlpupoaHo-maremarnukor Qakynrera,
Vuusepsutera y [Ipumrtunu ca npuspemenum cexuiuteM y KocoBckoj Mutposuny,
Hay4Ha obsacT: PauyHnapcke Hayke.

3a MEHTOpE je JaTo caMo II0 5 penpe3aHTaTHBHUX MyOIHKalKja, Koje Cy U3 TeMaTHKe JOKTOPCKE
aucepranuje, y mperexaux 10 roamua, xao mokas jaa je ucnymeH Cranzapa 9. O6a meHTOpa
UMajy J1aJIeKO BHIIE O/ IIPOIMHCAHOT MHHIMYMa IITO C€ MOXKE BUACTH Ha HUXOBUM MPOPUIHMA:
Credan Ilammh (https://orcid.org/0000-0002-5868-1764) — ORCID wu J[lanujen DBomuh
(https://orcid.org/0000-0002-0144-5795) — ORCID.

Komucuja KoHCTaTyje Ja INpeUIOKEHH MEHTOPH HCIYHaBajy 3aKOHCKE HOPME IpOIHMCAHEe
oarosapajyhum ITpaBunauinmma u Cratyrom @akynrera, ogHocHo YHuuepsutera (Cranmapn 9.
3a aKpeIUTallljy JOKTOCKUX aKaJeMCKHX CTYy/H]ja).

Cnucak pepepennu np Credan [lTanuh:

1. Panié, S., Dejanovi¢, M., Milenkovi¢, V., Bosi¢, D., & Gligorijevi¢, M. (2025). Application
of neural networks in estimating second-order characteristics of k—u shadowed fading
channels. Telecommunication Systems, 88(1), Article 217. DOI:
https://doi.org/10.1007/s11235-025-01259-1

2. Stefanovi¢, D., Panié¢, S., & Spalevi¢, P. (2011). Second-order statistics of SC
macrodiversity system operating over Gamma shadowed Nakagami-m fading channels. AEU
- International Journal of Electronics and Communications, 65(5), 413—418. DOI:
https://doi.org/10.1016/j.acue.2010.05.001

3. Dejanovi¢, M., Dubljanin, M., Kontrec, N., Panié, S., Dosi¢, D., & Stefanovi¢, M. (2022).
Outage statistics of double gamma—gamma random process and its application to cooperative

optical wireless communication relay systems. International Journal of Numerical
Modelling:  Electronic  Networks, Devices and Fields, 35(2), €2958. DOI:
https://doi.org/10.1002/jnm.2958




4.

Pani¢, S., Stefanovi¢, M., Anastasov, J., & Spalevi¢, P. (2013). Fading and interference
mitigation in wireless communications. CRC Press.

Kontrec, N. Z., Milovanovi¢, G. V., Panié, S. R., & Milosevi¢, H. (2015). A reliability-based
approach to nonrepairable spare part forecasting in aircraft maintenance system.
Mathematical ~ Problems in  Engineering, 2015, Article ID 731437. DOI:
https://doi.org/10.1155/2015/731437
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of neural networks in estimating second-order characteristics of x—u shadowed fading
channels. Telecommunication Systems, 88(1), Article 27. DOLI:
https://doi.org/10.1007/s11235-025-01259-1

Posi¢, D., Mili¢, D., Kontrec, N., Stefanovi¢, C., Milosavljevié, S., & Stefanovié, D. M.
(2022). Analytical performance analysis of the M2M wireless link with an antenna selection
system over interference limited dissimilar composite fading environments. International
Journal of Applied Mathematics and Computer Science, 32(4), 569-582. DOI:
https://doi.org/10.34768/amcs-2022-0040

Dejanovié, M., Dubljanin, M., Kontrec, N., Panié, S., Posi¢, D., & Stefanovié¢, M. (2022).
Outage statistics of double gamma—gamma random process and its application to cooperative
optical wireless communication relay systems. International Journal of Numerical
Modelling:  Electronic  Networks, Devices and Fields, 35(2), €2958. DOI:
https://doi.org/10.1002/jnm.2958

Stefanovié, C., Pani¢, S., Posié, D., Mili¢, D., & Stefanovié¢, M. (2021). On the second order
statistics of N-hop FSO communications over N-gamma-gamma turbulence induced fading
channels. Physical Communication, 45, 101289. DOI:
https://doi.org/10.1016/j.phycom.2021.101289

Mili¢, D., Posié, D., Stefanovi¢, C., Pani¢, S., & Stefanovié, M. (2016). Second order
statistics of the SC receiver over Rician fading channels in the presence of multiple
Nakagami-m interferers. International Journal of Numerical Modelling: Electronic
Networks, Devices and Fields, 29(2), 222-229. DOI: https://doi.org/10.1002/jnm.2065

Ha ocHoOBY natux pedepeHnn Moxe ce 3aKJbY4UTH JIa MEHTOPH UMajy TyrorouImy MehycoOny
capalmy, Kao U capamy ca Kanauaarom MunanoM J. JlejanoBuhem. ITopen Tora, kanauaar je
TOKOM JI0CAJalllIlel Hay4yHO-UCTPaXMBAUKOI pajga capahuBao M ca OCTalIMM YIaHOBHMA
Komucuje, mro mnpeacraB/ba YBPCT OCHOB 3a HHETOB Ja/bH YCHEIIaH paj Ha JIOKTOPCKO]

JIUCEPTAIH]H.



8. 3akpyuak

Haxon yBuzaa y NpuiIokeHy JOKYMEHTALH]y U PEIJIOKEHY TEMY TOKTOPCKE AUCEepTaLHje
noj HazueoM: "HanpeaHne MeToe Moae/10Balka CJIy4ajHUX Npoleca y3 MOAPIIKY BelTAYKHX
HEYPOHCKHX Mpeka ca NpHMeHaMa Yy CcaBpeMeHHMM OeKHYHHM KOMYHHKAaIHOHUM
TeXHOJIOTHjaMa M aHAJIM3H MO0Y3IaHOCTH CHCcTeMa'", Ka0o ¥ aHAJIN3€ IOCTAaBJHEHOT 00pa3iioKena,
Hay4yHe pEeJeBAHTHOCTH, Ka0 M KOMIETEHTHOCTH KaHaumata Munana J. JlejaHoBuha, mactep
uHpopmarnyapa, Komucuja cmarpa Ja Tema NpeACcTaB/ba HAaydyHO YTEMEJbEH, aKTyellaH H
OpHTHHAJIAaH HUCTPa’)KMBAYKH IOJYXBaT OJ] jaCHOT 3Hayaja 3a pa3BOj HayKe y HAy4yHO] obiacTH
pauyHapcKHX HayKa.

Ca cTaHOBUIITA HAy4yHE 3aCHOBAHOCTH, JacHO Je(MHUCAHOr MpeAMEeTa M LHJba
HCTpa)KMBamba, OCHOBHUX XHUIIOTE3a, MPEACTAB/LEHUX METO/A M PEJIEBAHTHE JINTEPAType, 3aTHM
nyOJMKOBaHMX pe3ysiTaTa CaJp>KMHCKM IIOBE3aHHMX C€a TEMOM [JOKTOpPCKE JAHUcCepTalyje,
IpeVIoKeHa TeMa y IOTIIYHOCTH 3a/10BOJbaBa KPHUTEpHjyMe IponucaHe I[IpaBHIHHKOM O
JOKTOPCKHM aKaeMCKHM cTyaujama. ¥ ckiaay ¢ TuM, Komucuja npennaxke HactaBHo-HaydHOM
Behy IlpuponHo-maremaTHukor ¢axynreTa, YHHBep3uTeTa y IIpHINTHHH ca TpPUBpPEMEHUM
cenumreM y KocoBckoj MUTpoOBHIM, Aa NPUXBATH MPEIIOKEHY TEMY, IIOTBPAU MOJO0OHOCT
KaHIUIaTa M MPEeJOKEHHX MEHTOpa, U 0400pu kanauzpaty Mumany J. [lejanoBuhy wnzpamy
JOKTOPCKE AMCEpTAILHje ca MPEII0KEHOM TEMOM.

¥ Kocosckoj Mutposuiy, 20.05.2025. rox.
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