YHUBEP3UTET ¥ BEOI'PALY
CAOBPARAJHU ®PAKVYIITET

N3b0PHOM BERhY

IIpeamer: Pedepar Kommcuje o mpujaBibeHUM KaHAMJATHMA 32 U300p Yy 3Bamke PEIOBHOT
nmpodecopa 3a yxky HayuHy oOnact "Ekcrutoaranuja TeneKOMYHHKAI[MOHOT
caobpahaja u mpexa"

Ha ocnoBy omnmyke Mz6opHor Beha Caobpahajuor ¢akynrera 6poj 450/3, ox 16. 6. 2021. ronune,
a 1o 00jaBJbEHOM KOHKYPCY 32 H300p jeTHOT peIOBHOT mpodecopa ca MyHHM PaJHUM BPEMEHOM,
3a y)Ky HayuHy oOsact "Ekcrioaranuja TeJeKkoMyHUKAIMOHOT caoOpahaja 1 Mpexa', UMEHOBaH!
cMo 3a wianoBe Komucuje 3a mogHomeme pedepara 0 MpHjaBJbeHUM KaHIuaTHMA.

Ha xonkypc, koju je o0jaBibeH y nucty "[locnou", 6poj 940 ox 30. 6. 2021. ronune, npujaBuo ce
jeman kaHmugatr u To Ap bojan bakmas, Banpemnu mpodecop Caobpahajuor ¢akynrera
YuuBepsutera y beorpany.

Ha ocHoBy mpernena mocraBjbeHe NOKyMEHTaIMje, 3aBejieHe moa opojem 654/1 om 2. 7. 2021.
rojJMHe, KOHCTaTyjeMo Ja KaHauaat aAp bojan bakmas ucnymaBa ycioBe KOHKypca U MOTHOCHMO
cinenehu

PEDODEPAT

A. BUOTPA®CKHU NOJATIA

Kanmunar bojan bakmas pohen je 1978. rogune y beorpany, rae je 3aBpIiio OCHOBHY IIKOJY U
[TpBy Georpaacky rumuasujy. CaoOpahajuu daxynrer y beorpany ynucao je mkosncke 1997/98.
rogune. Juminomupao je Ha OJCeKy 3a MOINTAaHCKH M TEJIeKOMyHHMKalnoHu caoOpahaj 2004.
roguHe. Mcte roguHe ynucao je nmocieauiuioMmcke cryanje Ha Caoopahajanom dakynrery, Oncek
3a TIOIITAHCKU M TEJIEKOMYHUKAIMOHu caobpahaj u 10 jyHa 2006. roarHE MOJOXKUO CBE HUCIIUTE
npeaBuleHe MiIaHoOM U IporpaMoM. 3Bambe MarucTpa TEXHUUKUX Hayka cTekao je 14. maja 2007.
roguHe. OnOpaHom nokTropcke mucepranuje 3. oktodOpa 2011. romune, Ha CaobOpahajaom
(dakynTeTry, CTEKaO je 3Bame JOKTOpa TEXHUUYKUX HayKa.

VY TOKy city’kema BOJHOT poka 3aBpiuno je Llkony pesepBHux oduuupa pona Bese, Ha BojHoj
akanemuju Bojcke Cpouje u Lipue ['ope.

Kao cryaeHT mocimemumioMckux cTyadja, oa meuemOpa 2006. roguHe, OMO je aHTa)XOBaH Ha
CaoOpahajHoMm (pakynreTy Kao capaJHUK y HacTaBM 3a YKy HayuyHy obnact Excmoaranmja
TEJIeKOMYHUKaMOHOT caoOpahaja u mpexka. Y meuemOpy 2007. roguHe m3abpaH je y 3Bame
acucTeHTa, y janyapy 2012. rogwHe y 3Bame JIOIEHTa, a y HOBeMOpy 2016. roguHe y 3Bame



BaHpEIHOT mpodecopa 3a ueTy yxKy HaydHy oOsacT. KanauaaT je akTHBHO y4eCTBOBAO Y Pa3Bojy
HacTaBe, T0CeOHO KO3 HHOBHpak-E IUIAHOBA U ITporpama npeameta. TpeHyTHo, Ha Caobpahajaom
(dakynTeTy y4ecTByje y peajan3aliji HacTaBe Ha CBUM HHMBOMMA CTY/IHja.

Y nocamamim0] KapujepH, OCTBApUO j€ 3HAYAjHY capaimpy ca JIPYTHM BHCOKOIIKOJICKUAM
yCTaHOBaMa, KaKoO Yy 3€MJbU, TaKO U y MHOCTpaHCTBY. OJpxkao je npeiaBama MO MO3UBY Ha
VYuusepsutery y JbyOsmanu, ®penepuk ynusepsutery (Kunap), YHuBepsutery Ha Mantu,
Wucturyty 3a uHpopmannone trexuonoruje u Mmenayument (Kepamna, Muauja), YHUBep3uTeTy Ha
Maypunujycy, @upar yausepsurety (Typcka).

VY4yecTBOBAO je y peanu3alnju BULIE HAYYHUX M CTPYUYHHX IIPOjeKaTa y 3eMJbU U MHOCTPAHCTBY.
Koayrop je jenne MoHorpaduje MehyHapogHor 3Ha4yaja, ayTop jeaHe MOHorpaduje HallMOHAIHOT
3Hauaja, KoayTop JBa YHUBEP3UTETCKA YIIOCHWKA M ayTOp, OJHOCHO KoayTop mpeko 80 pamosa
o0jaB/beHUX y MelyHapoaHuM W JomahuM dacomucuma W 300pHHIIMMa pazoBa. IIpema Ga3u
Google Scholar, oe nybnukanuje uutupane cy npeko 450 nyta (h-unnpexc 10, i-unnexc 12).
Jobutnuk je Harpaze [pymTsa 3a unpopmaruky Cpouje 3a Hajoosbu HaydHu paay 2009. ronuHm.

Kanaunar je perieH3eHT pajoBa 3a Builie peHomupanux daconuca (IEEE Communications Letters,
IEEE Network, Wireless Communications and Mobile Computing - Wiley, International Journal
of Communication Systems - Wiley, Applied Soft Computing - Springer, uta.) u KoHpepeHIrja
(International Conference on Systems, Signals and Image Processing IWSSIP, International
Conference on Telecommunications ICT, IEEE Symposium on Industrial Electronics and
Applications ISIEA, IEEE International Conference on Advanced Technologies, Systems and
Services in Telecommunications TELSIKS, International Multi-Conference on Complexity,
Informatics and Cybernetics IMCIC, utn.). buo je 4nan mporpamckor oxbopa mehyHapomHux
KOH(epeHnuja:
e 2nd International Multidisciplinary Conference towards Better Pakistan, Peshawar,
Pakistan, Sep. 24-25, 2012.
o Conference on Sensors and Networks (CSN2014), Suzhou, China, May 16-18, 2014.
e Conference on Wireless Communications, Signal and Image Processing (WCSIP 2018),
Bangkok, Thailand, Jan. 5-7, 2018.
o 5th International Conference on Multimedia Systems and Signal Processing (ICMSSP
2020), Chengdu, China, May 28-30, 2020.
o The 4th International Conference on Applied Automation and Industrial Diagnostics
(ICAAID 2020), Hail, Saudi Arabia, Oct. 27-29, 2020.
e 6th International Conference on Multimedia Systems and Signal Processing (ICMSSP
2021), Shenzhen, China, May 22-24, 2021.
e ’nd International Conference on Information Technology, Advanced Mechanical and
Electrical Engineering (ICITAMEE 2021), Yogyakarta, Indonesia, Aug. 25-26, 2021.

Hyroromummu je unmaH JlpymTtBa 3a TenekomyHukamuje, mehynaponnor yapyxkema IEEE
(Institute of Electrical and Electronics Engineers) u llporpamckor ogoopa Cumiosujyma o0 HOBUM
TEXHOJIOTHjaMa y MOIITAaHCKOM M TeJIeKOMyHHUKamoHoM caoOpahajy (ITocTeim). Unan je CaBera
dakynrtera ox HoBemOpa 2019. romune. Buimie roguHa je OMO WiaH W MPEACEIHUK MOMUCHUX
KomucHja Ha Dakynrery.

AKTHBHO C€ CITy>KH €HTJIECKUM U PYCKUM jE€3UKOM.



B. JUCEPTALIUJE

b.1. Onopamena marucrapcka teza (M72)

b. bakmas, Ksearumem cepsuca y myamumeoujarnum Oexcuunum mpedxcama, Caobpahajan
daxynrer, beorpan, 2007. COBISS.SR-ID 512049834, UDK 621.39(043.2).

b.2. Onopamena noxkropcka aucepranuja (M71)

b. bakmas, Usz00p mpeoce y xemepoecenom bOedcuunom oxpyscerry, Caobpahajum ¢akynrer,
beorpan, 2011, COBISS.SR-ID 512295594, UDK 621.39(043.3).

B. HACTABHA AKTUBHOCT
B.1. Yueuthe y HacTaBu

Kannunar Bojan bakmas je TOKOM IMOCIIETUTUIOMCKHX CTyAuja Ono anraxoBan Ha CaoOpahajaom
dakynaTeTy Kao capaJHHK y HacTaBu Ha Karenpu 3a TenekoMyHHKalMOHU caoOpahaj u Mpexe 3a
npeamere: TeXHUKA TEIEKOMYHUKAIMOHUX KOMYyTaluja, EKciuioararyja TeJIeKOMyHUKAIMOHOT
caoOpahaja u TenexkomyHukannonu caodpahaj u mpexe (y Toky mkoiucke 2004/05. u 2005/06.
roguae). OcuM Ha MaTWYHO)] KaTeApH, y TOKy mmkoicke 2006/07. roauHe aHTaXoBaH je Kao
capaJHUK y HACTaBU M Ha MpeIMeTHMa 3ajeHn4ke HactaBe: OCHOBH Iporpamupama, base
nojaraka u [Iporpamupame.

On u3060pa y 3Bame aCHUCTEHTA, aHTAKOBAH je 3a M3BOleme Be)KOM Ha OCHOBHUM aKaJeMCKUM
crynujama u3 mnpeamera: OCHOBE TEIEKOMyHHUKaMOHOT caoOpahaja, Komyranmonu cucremu,
CaoOpahaj y KOMyHUKAITHOHMM Mpexama, 1eJeKOMyHUKAIIMOHE | padyHapCKe MpEexKe,
[Inanupame 1 TPOrHO3UpakhE y TeIeKOMYHHUKaHjama, HoBM KOMyHHKAallMOHU CEPBUCH, Ka0 M Ha
npeameruma: UII caobpahaj, [Takercka Tenedonuja u [Ipornozupame HOBUX cepBUCa, HA MACTEP
aKaJeMCKUM CTyIHjama.

Opn u3bopa y 3Bame JI0LIEHTa, AaHT'AKOBAH j€ 3a N3BOheme NpeaBama Ha MpeIMeTHMa OCHOBHUX
akageMckux cryauja: Komyrammonu cuctemu, Caobpahaj y KOMyHUKAaIIMOHUM Mpexkama, HoBu
KOMYHHUKAI[MOHU CEPBHCH, TeIeKOMYHUKAIMOHE U padyHapCcKe Mpexe, Kao U Ha npenmety UII
caobpahaj, Ha MacTep akaJeMCKUM CTyIHjaMa.

Kanaunat je akTHBHO y4ecTBOBAO y IMpeiaramy 1 (GopMupamy HaCTaBHUX IIJIAHOBA U IIpOTpaMa
3a HaBelneHe npeamere. Ha TOKTOpPCKMM akaJeMCKUM cTyadjama (opMHpao je MpeaMer
XeTteporene 0eKUIHE MPEKE.

B.2. CtyneHTCcKe aHKeTe U APYTW 00JIMIM Paja ca CTyJAeHTHMA
Kanaunar uma cMucao 3a megaromky paji, Koju je BepudrUKOBaH BUCOKHM OIleHaMa y aHKeTaMa

3a CTYJIEHTCKO BpEIHOBam€ IMEAAarouIKor paja HacTaBHHUKA, Koje je cnpoBoauo CaoOpahajHu
daxynter. [Ipoceyna oueHa 3a MepofaBHu nepuon je 4,64 (pacnon ouena ox 4,41 1o 4,92).



VY nocapammem paay, MOpel OCHOBHUX OOJIMKAa HAaCTaBe, yU€CTBOBAO j€ M Yy JAPYTrUM OOIMLIMMa
pama ca CTyJeHTHMMa, Kao INTO Cy KOHCYyJATaluje, jJabopaTopHjcKe W padyHapcKe BexOe,
OpraHM30Bamk€ CTPYYHHX MPAKCHU, T[OCETa pPEJIEBaHTHUM KOMIIAHMjaMa U3 001acTu
TEJIEKOMYHUKAIMja, TOMOhM MPUIIMKOM HU3pajie CEMUHAPCKHX, TUINTIOMCKUX, 3aBPIIHUX U MAacTEP
panoBa. bro je MEHTOp M 4WiIaH KOMHCH]ja 3a 0oJ0paHy BuIle o 260 JUITIOMCKUX W 3aBPITHUX
pamoBa, 58 macTep paaoBa, Ka0 M WIaH KOMHCH]JE 3a OIleHy W 0A0paHy jeaHe IOKTOPCKE
JUcepTanyje.

B.3. YuOennuu n HacTaBHA JIATEpaTypa

Kanmunar bojan bakmas aytop je moHorpaduje Kearumem cepsuca y xemepozceHum OedcuyHuM
mpexcama, 3anyxOuna Anapejesuh u Caobpahajuu dakynrer, beorpan, 2008, ISBN 86-7244-
679-1, koja je mpemopydyeHa JHTEpaTypa Ha OCHOBHHUM aKaJEeMCKHUM W MAacTep aKaJeMCKUM
crynrjama Ha CaoOpahajHoM ¢akyaTeTy, Kao M Ha APYTUM BHCOKOIIKOJCKUM YCTaHOBaMa y
3EMJBH.

Kao koayTtop o0jaBHo je MOMOhHHM YUOCHHK HAMEHEH CTYJICHTHMAa OCHOBHHX aKaJIEMCKHX WU
Mactep akageMckux cryauja CaoOpahajuor ¢akynrera: B. Pamojuunh, b. bakma3, Ilpumena
K8AHMUMAMUGHUX Memooa npocHo3uparea y menekomynuxkayujama, CaoOpahajuu ¢axynrer,

beorpan, 2010, ISBN 978-86-7395-275-8.

Takohe, kao koayTop, MyOJIMKOBAO j€ OCHOBHM YIOCHHUK HaMEHECH CTYJIEHTHMa MacTep
akageMmckux crtyauja: B. Pagojuumh, Bb. Bbakma3z, C. Bemuukosuh, [lpocnosuparwe Hogux
menexomynukayuonux cepsuca, Caoobpahajau daxynrer, beorpan, 2013, ISBN 978-86-7395-307-6.

KoayTop je monorpaduje mehynapogsor 3naqaja: K. R. Rao, Z. S. Bojkovic, B. M. Bakmaz,
Wireless Multimedia Communication Systems: Design, Analysis, and Implementation, CRC Press,
Boca Raton, USA, 2014, ISBN 978-1-4665-6600-2. MoHorpaduja ce KOPUCTH Ha MacTep
aKaJeMCKUM W JOKTOPCKHMM akajeMckuM crynujama CaoOpahajHor ¢akynrera, Kao M Ha
HEKOJIMKO MO3HAaTHX YHUBep3uTeTa y cBety (University of Texas at Arlington, Stanford University,
University of Technology Sydney, Poccutickutl ynugepcumem 0pyacovl Hapooos, UTH.).

I'. BUBJINOT'PA®UJA HAYUHUX U CTPYUHUX PATOBA
I'.1. Cnucak my6jaukanuja 1o u3dopa y 3same BaHpeIHOT npodecopa

Hcraknyra moHorpadpuja mehynapoanor 3Hauaja M11

[1] K.R.Rao, Z. Bojkovic, B. Bakmaz, Wireless Multimedia Communication Systems. Design,
Analysis, and Implementation, CRC Press, Boca Raton, USA, 2014, p. 492. DOLI:
10.1201/b17059, ISBN 978-1-4665-6600-2, eISBN: 978-1-4665-6601-9.

IHornas/be y kmu3u M11/pan y TemarckoMm 300pHuKy Boaeher mehynapoanor 3nauaja M13

[2] Z. Bojkovic, B. Bakmaz, "Wireless Communications in Smart Grid", Chapter 60 in A. Y.
Oral, Z. B. Bahsi, M. Ozer (Eds.), International Congress on Energy Efficiency and Energy



Related Materials, Springer Proceedings in Physics, vol. 155, June 2014, pp. 469-475. DOI:
10.1007/978-3-319-05521-3 60, ISBN 978-3-319-05520-6, eISBN 978-3-319-05521-3.

PanoBu o0jaB/benn y meh)yHApOAHHM YacONMUCHUMA U3Y3€THUX BPEIHOCTH M21a

[3] Z. Bojkovic, M. Bakmaz, B. Bakmaz, "To the Memory of Agner K. Erlang: Originator of
Teletraffic Theory", Proceedings of the IEEE, vol. 98, no. 1, Jan. 2010, pp. 123-127. DOI:
10.1109/JPROC.2009.2035167, ISSN 0018-9219. IF2010= 5.151

[4] Z.Bojkovic, B. Bakmaz, M. Bakmaz, "Huffman Coding: From Information Theory to Digital
World", Proceedings of the IEEE, vol. 99, no. 12, Dec. 2011, pp. 2159-2163. DOI:
10.1109/JPROC.2011.2167450, ISSN 0018-9219. [F2011= 6.810

Pan o6jaB/ben y BpxyHckoM Mel)ynapoanom yaconucy M21

[5S] S. Velickovic, V. Radojicic, B. Bakmaz, "The Effect of Service Rollout on Demand
Forecasting: The Application of Modified Bass Model to the Step Growing Markets",
Technological Forecasting and Social Change, vol. 107, June 2016, pp. 130-140. DOI:
10.1016/j.techfore.2016.03.018, ISSN 0040-1625. IF2016=2.625

Panosu o0jaB/beHu y Mmel)yHapoaHuM yaconucuma M23

[6] B. Bakmaz, M. Bakmaz, "Solving Some Overflow Traffic Models with Changed Serving
Intensities", International Journal of Electronics and Communications (AEU: Archiv fuer
Elektronik und Ubertragungstechnik), vol. 66, no. 1, Jan. 2012, pp. 80-85. DOI:
10.1016/j.aeue.2011.05.007, ISSN 1434-8411. [F2012= 0.551

[7]1 B. Bakmaz, "Network Selection Equilibrium in Heterogeneous Wireless Environment",
Elektronika ir Elektrotechnika (Electronics and Electrical Engineering), vol. 19, no. 4, Apr.
2013, pp. 91-96. DOI: 10.5755/j01.eee.19.4.4058, ISSN 1392-1215. 1F2013=0.445

IIpenaBama 1o nMo3uBy ca Mel)yHapoaAHHX CKyNOBa IITAMIIAHA Y LEJTMHHA M31

[8] Z. Bojkovic, B. Bakmaz, "Wireless Multimedia Communications: Evolution Toward 4G
Networks", Advanced Aspects of Theoretical Electrical Engineering Sozopol 2007, Technical
University of Sofia, Sep. 2007, Sozopol, Bulgaria, pp. 53-70, ISBN 978-954-9518-45-0.

[9] Z. Bojkovic, B. Bakmaz, M. Bakmaz, "IPTV Systems: Benefits, Challenges, and Future
Trends", Proc. XLIII International Scientific Conference on Information, Communication and
Energy Systems and Technologies (ICEST 2008), Nis, vol. 1, June 2008, pp. 3-7, ISBN 86-
85195-59-4.

[10] Z. Bojkovic, B. Bakmaz, "Challenges for Wireless Sensor Networks Deployment", Proc. 8th
WSEAS International Conference on Multimedia, Internet & Video Technologies (MIV 2008),
pp. 102-108, Santander, Spain, Sep. 2008, ISBN 978-960-6766-55-8.

[11] Z. Bojkovic, B. Bakmaz, "MPEG-4 Standard and Digital Television: An Overview", Proc.
3rd WSEAS International Conference on Communications and Information Technology (CIT
2009), pp. 222-228 (pp. 13-14 Plenary Lecture 3), Vouliagmeni, Athens, Greece, Dec. 2009,
ISBN 978-960-474-146-5.



[12] K. R. Rao, Z. Bojkovic, B. Bakmaz, "Network Selection in Heterogeneous Environment: A
Step Toward Always Best Connected and Served", Proc. 1 1th IEEE International Conference
on Advanced Technologies, Systems and Services in Telecommunications (TELSIKS 2013),
Nis, Serbia, Oct. 2013, pp. 83-92, ISBN 978-1-4799-0900-1.

[13] K. R. Rao, Z. Bojkovic, B. Bakmaz, "Flexible Future of the Internet: Challenges and
Research Trends", Proc. Ist International Conference on Electrical, Electronic and
Computing Engineering (IcETRAN 2014), Vrnjacka Banja, Serbia, June 2014, pp. TEI2.1.1-
10, ISBN 978-86-80509-70-9.

[14] Z. Bojkovic, B. Bakmaz, M. Bakmaz, "Recent Trends in Emerging Technologies toward 5G
Networks", Proc. 9th WSEAS International Conference on Circuits, Systems, Signal and
Telecommunications (CSST 2015), Dubai, UAE, Feb. 2015, pp. 137-143, ISBN 978-1-61804-
271-2.

[15] Z. Bojkovic, M. Bakmaz, B. Bakmaz, "Research Challenges for 5G Cellular Architecture",
Proc. 12th IEEE International Conference on Advanced Technologies, Systems and Services
in Telecommunications (TELSIKS 2015), Nis, Serbia, Oct. 2015, pp. 215-222, ISBN 978-1-
4673-7514-6.

[16] Z. Bojkovic, M. Bakmaz, B. Bakmaz, "On the Road to Energy Efficient 5G Mobile
Networks", Proc. 13th WSEAS International Conference on Data Networks,
Communications, Computers (DNCOCO 2015), Budapest, Hungary, Dec. 2015, pp. 137-140,
ISBN 978-1-61804-355-9.

[17] Z. Bojkovic, B. Bakmaz, M. Bakmaz, "Security Aspects in Emerging Wireless Networks",
Proc. 15th WSEAS International Conference on Telecommunications and Informatics
(TELE-INFO 2016), Ischia, Italy, June 2016, pp. 158-165, ISSN 2367-8887.

Caonmrema ca Mel)yHAPOIHUX CKYNOBA IITAMIAHA Y HEJTUHH M33

[18] Z. Bojkovic, B. Bakmaz, "QoS Architecture over Heterogeneous Wireless Access
Networks", Proc. XL International Scientific Conference on Information, Communication
and Energy Systems and Technologies (ICEST 2005), Nis, June-July 2005, pp. 419-422, ISBN
86-85195-26-8.

[19] B. Bakmaz, Z. Bojkovic, "Internet Protocol version 6 as Backbone of Heterogeneous
Networks", Proc. 12th International Workshop on Systems, Signals and Image
Processing (IWSSIP 2005), Chalkida, Greece, Sep. 2005, pp. 255-259, ISBN 0-90776-20-5.

[20] Z. Bojkovic, B. Bakmaz, "Next-Generation Mobile Services", Proc. 10th WSEAS
International Conference on Communications (ICCOM 2006), Athens, Greece, July 2006,
pp. 240-244, ISBN 960-8457-47-5.

[21] Z. Bojkovic, B. Bakmaz, "Need for Cross-layer Optimization in Ad Hoc Networks for Real-
Time Video Streaming", Proc. 13th International Workshop on Systems, Signals and Image
Processing (IWSSIP 2006), Budapest, Hungary, Sep. 2006, pp. 361-364, ISBN 80-89082-09-2.

[22] B. Bakmaz, Z. Bojkovic, M. Bakmaz, "Internet Protocol Multimedia Subsystem for Mobile
Services", Proc. 14th International Conference on Systems, Signals and Image
Processing (IWSSIP 2007), Maribor, Slovenia, June 2007, pp. 353-356, ISBN 978-961-248-
029-5.



[23] B. Bakmaz, Z. Bojkovic, M. Bakmaz, "Network Selection Algorithm for Heterogeneous
Wireless Environment", Proc. 18th IEEE International Symposium on Personal, Indoor and
Mobile Radio Communications (PIMRC 2007), Athens, Greece, Sep. 2007, pp. 1007-1010,
ISBN 1-4244-1144-0.

[24] B. Bakmaz, Z. Bojkovic, D. Milovanovic, M. Bakmaz, "Mobile Broadband Networking
Based on IEEE 802.20 Standard", Proc. 9th IEEE International Conference on
Telecommunications in Modern Satellite, Cable, and Broadcasting Services (TELSIKS 2007),
vol. 1, Nis, Serbia, Sep. 2007, pp. 243-246, ISBN 1-4244-1467-9.

[25] B. Bakmaz, M. Bakmaz, Z. Bojkovic, "Security Aspects in Wireless Networks", Proc. 10th
WSEAS Int. Conference on Mathematical Methods and Computational Techniques in
Electrical Engineering (MMACTEE 2008), Sofia, Bulgaria, May 2008, pp. 120-125, ISBN
978-960-6166-60-2.

[26] B. Bakmaz, N. Gospic, D. Bogojevic, M. Davidovic, "Selection of Appropriate Technologies
for Universal Service", Proc. XLIII International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST 2008), Nis, Serbia, vol. 1,
June 2008, pp. 8-11, ISBN 86-85195-59-4.

[27] B. Bakmaz, M. Bakmaz, Z. Bojkovic, "Security Aspects in Future Mobile Networks", Proc.
15th International Conference on Systems, Signals and Image Processing (IWSSIP 2008),
Bratislava, Slovak Republic, June 2008, pp. 479-482, ISBN 978-80-227-2856-0.

[28] Z. Bojkovic, B. Bakmaz, M. Bakmaz, "Some Security Trends over Wireless Sensor
Networks", Proc. 12th WSEAS International Conference on Communications (ICCOM 2008),
Heraklion, Greece, July 2008, pp. 470-474, ISBN 978-960-6766-84-8.

[29] B. Bakmaz, Z. Bojkovic, "Interactive Services in Digital Television Infrastructure: Flow of
Information and Applications on Mobile Devices", Proc. 8th WSEAS International
Conference on Applied Informatics and Communications (AIC 2008), Rhodes, Greece, Aug.
2008, pp. 382-386, ISBN 978-960-6766-94-7.

[30] A. Samcovic, B. Bakmaz, "Internet Protocol TV: Services and Coding", Proc. 17"
International Electrotechnical and Computer Science Conference (ERK 2008), Portoroz,
Slovenia, Sep/Oct. 2008, pp. 89-92, ISSN 1581-4572.

[31] Z. Bojkovic, B. Bakmaz, M. Bakmaz, "Multimedia Traffic in New Generation Networks:
Requirements, Control and Modeling", Proc. 13th WSEAS International Conference on
Communications (ICCOM 2009), Rhodes, Greece, July 2009, pp. 124-130, ISSN 1790-5117,
ISBN 978-960-474-098-7.

[32] B. Bakmaz, Z. Bojkovic, M. Bakmaz, A. Samcovic, "Mobile IPTV over heterogeneous
networks: QoS, QoE and mobility management", Proc. 18" International Electrotechnical
and Computer Science Conference (ERK 2009), Portoroz, Slovenia, Sep. 2009, pp. 101-104,
ISSN 1581-4572.

[33] Z. Bojkovic, B. Bakmaz, "MPEG-21 Standardization Process: Organization and Rate
Distortion Modeling for Network Adaptation", Proc. WSEAS International Conference on
Communications (ICCOM 2010), Corfu, Greece, July 2010, pp. 103-108, ISSN 1792-4243,
ISBN 978-960-474-200-4.

[34] B. Bakmaz, Z. Bojkovic, M. Bakmaz, "Vertical Handover Techniques Evaluation", Proc.
10" WSEAS International Conference on Electronics, Hardware, Wireless and Optical



Communications (EHAC 2011), Cambridge, UK, Feb. 2011, pp. 259-264, ISSN 1792-8133,
ISBN 978-960-474-276-9.

[35] B. Bakmaz, M. Bakmaz, "Properties of Two Traffic Models with Changed Serving Intensities
in Alternative Groups", Proc. XLVI International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST 2011), Nis, Serbia, Jun. 2011,
pp- 99-102, ISBN 978-86-6125-033-0.

[36] B. Bakmaz, M. Bakmaz, "Network Selection Heuristics Evaluation in Vertical Handover
Procedure", Proc. XLVI International Scientific Conference on Information, Communication
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ISBN 978-86-6125-033-0.
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. TIPUKA3 ¥ OLIEHA HAYYHOT PAJIA KAHJIUJIATA

Hayunu onyc kanaunara np bojana bakmasa BepudukoBan je myOnukoBameM Beher Opoja pagosa
y €MUHEHTHUM YacOIMCHMa U 300pHUIIMMA PagoBa ca CKynoBa Mel)yHapoIHOT M HAlMOHAIHOT
3Haudaja. CBU pajioBM NPHUIIAIAJy YXKOj HaydHO] oOimacTu ExcruioaTtamnuja TelIeKOMYHHKAITHOHOT
caobpahaja u Mpexa.



J.1. Ilpuka3 u oieHa HAYYHOT paja KaHAUWAATA 10 U300pa y 3Bame
BaHpeIHOI npogecopa

Jlo u3bopa y 3Bame BaHpenHor mnpodecopa, pagoBU KaHAWZATa YIJIABHOM TPETHPAjy
pOOJIEMATHKY Y IOMEHY TCOPH]je TeICKOMYHHUKAIMOHOT caoOpahaja, apXuTeKkType, CTaHaapaa u
MPOTOKOJIAa XETEPOreHUX OCKUYHUX Mpeka, Kao W acrekaTta MOOWJIHOCTH, 0e30eqHOCTH M
KBanuTeTa cepBuca. Takole, 3HayajaH Opoj pamoBa MocBeheH je M3a30BHMMa MMILIEMEHTAIje
HOBHX KOMYHHUKAIIMOHUX TexHosoruja, nonyt loT (Internet of Things), "mamMeTHHX" eHEPreTCKUX
MpeXxa, Ka0 W HUXOBOM YTHIAjy Ha CBOjCTBA TEJIEKOMYHHKAalMOHOT caoOpahaja. Y oBoMm
MEepPHOTy 110 3HaUajy ce UCTUYY MOHOTpadurje MelhyHapoIHOT 1 HAITMOHATHOT 3Ha4aja, MeT pajgoBa
o0jaBspeHHX y yaconucuma ca JCR nucre, kao u Behu Opoj paoBa 1o Mo3uBy MyOJIMKOBaHUX Y
300pHHUIIMMA ca CKyloBa Mel)yHapoaHOT 3Havaja.

Monorpaduja [1] pa3smaTpa TpeHAOBE pa3Boja OCKHMYHMX KOMYHHKalMja, Kao M HEKe
(¢yHIaMeHTalHE KOHIENTe y JOMEHYy o0pajae M NpeHOca CUTHalla, TEeJICKOMYHHKAI[HOHOT
caobpahaja u ci. Cagpxu 10 nornasssa, 492 crpane, 139 unycrpanuja, 38 tabena, 45 npumepa
u ipeko 600 pedepeniu. Hajipe je mat nperien peieBaHTHUX CTaHIapaa y 00JacTH OCKUIHUX
TexHoJIOTHja. Pa3zmMarpane cy TeHACHIMjE pa3Boja KOTHUTUBHHUX PaJlO MpEXka, ca OCBPTOM Ha
MOTryhHOCTH cHCTeMa, IIEHTpPATU30BaHy M JUCTPUOYHpAHY apXHUTEKTYypy, Kao M Ha TEXHHKE
JieJbeba CIEKTPa M YIPaBJbamke pecypcuMa. MOOMIHOCT NpeACTaB/ba jeaH OJf KJbYYHHUX
npobjemMa W W3a30Ba y XETEPOTCHHM OCKHYHMM Mpekama. 300T Tora Cy aHaJIM3HPaHU
MPOTOKOJIM MOOMITHOCTH TI0 CJI0jeBUMa pedepeHTHOT MOo/iena. 3a KOMIUIEKCHHU MpobiieM n3dopa
ONITHMAJIHE MPEXE y XETePOreHOM OEXHYHOM OKPYXKEHhY NePHHUCAHU CYy KPHTEPUjYMH O
3Hayaja 3a MpOoIEeC XEHIOBEPa, KA0 U peJIeBaHTHE TEXHHUKE 3a paHTHUpame Mpeka. OBe TeXHUKE
ce YIJIaBHOM OcCllabajy Ha MaTeMaTH4Ke ajaTe, Kao IITO Cy: BUILIEKPUTEPHjYMCKO OJITy4YHBAE,
fuzzy nOTHKa, HEYPOHCKE MpPEXe U CJI. AHAIM3UPAHE CY OCHOBHE apXUTEKType OS)KUIHHUX MEI
Mpexa. JleTaJbHO Cy MpPEACTaB/bEHU MPOTOKOIHM PYTHpama M MPOOIeMaTHKa PaBHOIPABHOT
pacriopehuBama y ciyuajy Buuie rejreeja. CarienaHe cy M CHelU(pUUHOCTH MPEHOCA BHUICO
caJipkaja 'y OBUM O€XHYHHUM Mpexkama. AKTyaqu3HupaHO je OaBJbEHE aApPXUTEKTYpPOM U
cnemupuyaomhy pedepeHTHOr Mozena OEKHYHMX CEH30pCKHX Mpexa. llpencraBibeHa je
MOTYNHOCT MHTETpalije CEH30PCKHX W MOOWJIHHMX Mpexka, Kao jedaH O] TJIAaBHUX HM3a30Ba Y
pa3Bojy kamwiapHux Mpexa. [locebHo mormaBbe mocBeheHo je 0e30€THOCHUM acmeKTUMa
OCKUYHUX MYJITHUMEAMjaHUX KOMYHHKanuja. AHanusupaHe cy Moryhe mperme, M3a30BU U
0e30eJHOCHH MEXaHU3MH Y OKBHPY MOOMITHMX CHCTEMA, MEIIl apXUTEKTypa, CEH30PCKUX MPexKa,
Ka0 W WHTEIUICHTHUX JAUCTpHOYTMBHMX cucremMa u Oyayher konuenta IHTepHera.
[IpencraBbene cy TeHaeHuuje pasBoja loT okpykema y JOMEHY EHEpreTcku e(ukacHHX
NpPOTOKOJIa, HAHOTeXHoJoruja u M2M caobpahaja. McrakHyTH Cy OCHOBHHM NPUHIIHMIIN
¢ekcubmmHOCTH Oynmyher MHTEepHeTa. AHanM3MpaHU Cy acleKTH BUPTYETHOT yMpeKaBama,
MOOWMITHOCTH, TIPEHOCAa CKaJaOMHOT MYJITHMEIUjaTHOT caapkaja, 0€30€IHOCTH M EHEPreTCKe
epukacHocTH. Peniensuja moHorpaguje je o6jaBibeHa y MehyHapoHoM uaconucy [EEE Wireless
Communications, Oct. 2014, vol. 21, no. 5, p. 7. MoHorpaduja je nuTUpaHa y eMHUHEHTHUM
Mel)yHapoHUM Yaconucuma, kao mto cy Journal of Network and Computer Applications, Sep.
2015, vol. 55, pp. 24-46 u International Journal of Communication Systems, vol. 30, no. 7, May
2017, €3029 u y 3060opHuIIMMa pazoBa ca Buiie Mel)yHapoaHIX KOH(EpeHIIrja.

Pamoswm [2], [41], [42] u [59] npaTe pa3Boj U H3a30Be UMIUIEMEHTAIH]E "MTaMETHUX " €HEPTeTCKUX
Mpeka, Kao M 3Hada] OEKWYHUX TEXHOJIOTHja Y OBHM CHCTEMHMa. AHAJIW3WpPaHE CYy
KapaKTEepPUCTUKE Pa3NUYUTUX OCKUYHHX CTaHAapAa M MOTyYhHOCTH HHUXOBE MPHUMEHE Y



MOjeIMHUM JIOMEHUMA TUCTPUOYTUBHHUX cucTeMa. [IpeiokeHo je peleme Koje ce ociama Ha
XETEPOreHY MPEXKHY apXUTEKTYPY M IPUMEHY KOTHUTUBHOT pajiuja.

Hexonuko pagosa nocseheHo je mpodiaemMuMa TeopHje TeIeKOMYHUKAMOHOT caoOpahaja. Y pany
[3] ucraknyT je 3Ha4aj EpmanroBux (opMyIia M lUXOB YTHIIA] HAa pa3Boj caBpeMeHe Teopuje. Pan
je UMTHpaH HEKOJWKO myTa y yacomucuma ca JCR nucte. AHaAMMTHYKUM peEIllaBamkbeM BHUIIES
caoOpahajHuX Mozena ca alTepHATUBHUM IpylamMa U ca IIPOMEHOM MHTEH3HTETa OICIyre OaBe
ce pagosu [6], [35], [38], [44], [56] u [67]. [loOujeHa aHAMMTHYIKA €KCIUTMIIUTHA PEIIeHha 3HATHO
peaykyjy mpobieme mpopadyHa caoOpahajHuX mapameTapa U3 jeJHaYNHA CTamba, KOJH Ce OJJHOCE
Ha MOTyhy BelM4MHY CHCTeMa jeJHaYMHA, KOHBEPTeHIIN]y Ipoleca HyMEpHUKOT peraBama, Kao
U notpeOHO BpeMe 3a mpopauyH. Hymepuuku mpumepu U rpaguuku npukasu caobpahajHux
napameTapa ykasyjy Ha 3Hauaj Mojiesia, OCOOCHOCT M BaXXHOCT pe3yJiTaTa, 3a Koje BHIIE HeMa
notpede /Ja ce anmpoKCHMHpPajy NpeKo MpocThjux Moxena. Takole je mpukasana moryhHoct
MpUMEHE OBUX MOJICNIa Y CaBpEeMEHUM KOMYHHUKAIIMOHUM Mpekama. Paza [31] 6aBu ce Teopujom
MyJATHUMEHjaHor caoOpahaja y Mpekama HoBe reHepauuje. Y pagoBuma [58], [61] u [63]
JIeTaJbHO Cy aHAJIM3MpaHa CBOjCTBa ceOu-ciauuHor (self-similar) caoOpahaja, kao penpe3eHTa
CaBpEeMEHNX KOMYHHMKAIMOHHX Mpexka. CeOM-CIMYHOCT MMa 3HAaTaH yTHIAj Ha mepdopmaHce
MpeXe, TaKo Jla MOCTOju TMoTpeda Ja ce CBOjCTBA, M3pakeHa HAjIPOCTHjE€ MPEKO XypPCTOBOT
napameTpa, IOBEXY ca MOJEIMMa KOjU Ce MOTY JIaKIlIe CUMYJIMPATH. Y CIIOCTaBJ/beHA j€ Be3a ca
napametpoM Ilapero pacronene, kao u mapamerpom nudepenmpama ko FARIMA mozena.

VY pany [4] uctakHyT je 3Hada] XaMaHOBOT KOJOBama, Ka0 M APYTUX JOMPHUHOCA y TEOPHUjU
uHbopMalja. AHaIM3WpaH je YTHUIAQ] TEOPUJCKUX JOMPUHOCA Ha Pa3BOj CaBPEMEHHX
KOMYHHUKAIIMOHUX U pauyHapCKUX CUCTEMa, HAPOUUTO Y IOMEHY 00pajie ayauo U BUICO CUTHAIIA,
TEJIEBU3Hj€ BUCOKE pe30ylivje U Kpunrorpaduje.

Pan [5] yBoau HOBHM audy3uOHH MOJEIN ca €TallHUM MOTEHIMjaioM TpkuimTa. Hajmpe je mata
MaTeMaTHdka Gopmyandja moaudukanuje bacoBor moena Ha eranHoO pacTyheM TpKHIITY, a
3aTUM Cy TpeicTaBibeHe Moryhe mpuMeHe Mojena, Kao W IpoleHa neppopMaHCH MoOAesa.
[Ipemnoctn mozaena, xkao W Moryhe o0iacTu NpUMEHE, JEMOHCTPHpAHE Cy Ha MPUMEPY
mwianupama yBohewa FTTH (Fiber-to-the-Home) cepBuca. Jludy3uonum moxenuma 6aBe ce
panoBu [39] u [47] pasmarpajyhu acniekTe BapujaOMITHOT MOTEHIMjalla TPKUIITA U TEXHOJIOLIKE
PacIoIOKUBOCTH TEIEKOMYHHUKAIIHOHIX MPEXa.

3HavajHa MCTpaKMBaYKa 001acT KOJOM ce€ KaHIUIaT 0aBHO THYE ce Mpodiema nu3dopa Mpexe y
MpOLEAYPH BEPTUKATHOT XEHAOBEpa, Kao jeqHOr oJf OMTHHjUX H3a30Ba Mpu o00e30ehuBamy
MHTEPOIEPAOMITHOCTH XETEPOTeHUX TEXHOJIOTHja W MOTIyHE MOOWIHOCTH KOPHCHHKA Y
O0e)KMYHUM Mpekama HapenHe reHepanuje. Kao 3Hadajuuju pesynratu Hamehy ce momenu
npemioxkenu 'y pamosuma [7], [12], [23], [40], [66], [73] wu [75] O0aszupaHu Ha
BUILEKPUTEPUJYMCKO] aHAM3M, MNpH 4YeMy O€KHWYHE NPUCTYIIHE MpeXe MpPEACTaBibajy
JITEpHATHBE, JOK CE MPEXKHH MapaMeTpu (Op3MHA MpeHOoca, HUBO KBAJUTETA CEpBUCA, HUBO
CUTYpHOCTM W II€HA) pa3Marpajy Kao KPUTEPUjyMH 3a oapehuBame ONTHMaTHEe MpExXe.
W3BpIieHO je TecTUpame MOJENa Y CUMYJIAIIMOHOM OKPYKEHbY, KOje je KaHIUAAT CaMOCTAITHO
pa3suo. Kommnapanuja npeioskeHe TEXHUKE ca aITOPUTMHMA U3 IOCTYIIHE IUTepaType rmokasana
je ’beHe 3HayajHe MPEeIHOCTH Yy MOTJely CMameHe BepoBaTHOhe OJloOKMpama 3axTeBa MNpU
pazmumuutuM caoOpahajuum ontepehemunma. Takohe, anamm3upan je yrtumaj caoOpahajHux
napameTtapa Ha ¢yHKIHM])y OOHHUTETa mpuUcTynHe Mpexe. OBU paloBU IUTHPAHH Cy Mpeko 70
IyTa, a HajBHIIIE y peHOMHUpaHUM Mel)yHapojHuM yaconcuma, kao mto cy /ET Communications,



IEEE Communications Surveys & Tutorials, IEEE Journal on Selected Areas in Communications,
Wireless Personal Communications, The Journal of Systems and Software, Computer
Communications, Physical Communication, Wireless Networks, utn. Y pamosuma [34], [36],
[37], [64], [65] u [74] aHanu3upaHe Cy NMEPCHEKTUBHE TEXHHKE BEPTHUKAIHOI XEHJOBEpa ca
acrmekTa e(pUKaCHOCTH U KOMIUIEKCHOCTH MMILIEMEHTAIIH]C.

UctpaxuBamwa [8], [14-16] u [24], uHCnIUpHCaHa Cy TEXHOJOIIKUM HEAOCTallUMa aKTyEJHUX
MOOWJIHUX CHUCTEMA, a OJHOCE C€ Ha MOTpede 3a EHEePreTCKOM M CIEKTpalHOM edpuKacHoIhy,
00JEMM KBAaJTUTETOM CEpBHCA W, TI0 Tpaiauiuju, Behum Op3mHama mpeHoca. [leta reHeparyja,
CBaKako he mpelncTaB/baTH XETEPOreHO OEXKHYHO OKPYXKEHme, ca TMPUMEHOM TEXHHKA
KOTHUTHBHOT pajifja, BUCOKOEe(PUKACHUX aHTEHCKUX cUcTeMa, pemTo henrja 1 MUTUMETapCKUX
tanaca. Ouekyjy ce Op3unHe ox Bumie Gb/s ca M3y3eTHO MalIMM KallkbEeHEM Yy MPEHoCy, Kao U
yMpeKaBame BETUKOT Opoja mHTenureHTHHX ypehaja. Pamosu [68], [70] u [77] pa3matpajy
MoryhHocT yHampehema caBpeMeHHMX OCKMUYHHUX Mpexa MPUMEHOM HAMpeIHUX IPOTOKOJa
MOOWITHOCTH, Ka0 U KOHBEPTEHTHOT CHCTEMA 32 yNpaBJbamke AUCTPUOYIINjOM CEepBHUCa.

3naran Opoj pamosa [9], [11], [22], [29], [30], [32], [33], [53], [55], [72], 6aBu ce m3a3z0BUMA
nmriementanuje IPTV cepBuca, cucrema gururainHe TeleBHU3HUje, Ka0 M KJbYUYHUX e€JIeMeHaTa
myntumeanjanuux crangapaa (MPEG-4, MPEG-21 u ci.).

Pamosu [10], [17], [25], [27], [28], [50], [51], OaBe ce acnekTuma 6€30€THOCTH OSKUITHUX MPEKA.
AHanm3upaHe Cy KapaKTepHCTUYHE IMPETHE Yy JIOKATHUM OCKUYHUM Mpexama, aa-XoK
OKpY’XK€HY, MOOMITHIM CHCTEMHMa, KOHBEPICHTHUM PElICHhUMa, Kao U 0€30eTHOCT MpOoLeaype
xeHgosepa. O0yxBaheHa cy pemema Ha GU3MYKOM C€J10jy, Y KOTHUTUBHUM PaJH0 MpEXaMa, Kao
u 0e30eqHOCT UPEKTHUX KOMyHuKanuja. [IpennoxkeHe cy Heke HOBe 0e30eqHOCHE TEXHUKE Y
XETEPOreHOM OKpYXKEHY, KOje Ce OJHOCE Ha 3aTBOPEHH NPHUCTYN MEAUjyMy U KOJOBAIE Y
Mpexku. Y pamoBuma [52] u [54] nocBehena je moceOHa Makka MPOOIEMATHIIN peaTu3aliuje
0e30e1He MHPPACTPYKTYPE Y CEH30PCKUM Mpexama. AHaTU3UpaHe Cy TEXHHKE TUCTPHOYIHje
KJbydeBa, JETEKIUje Hamaga u Oe30emHe cuHXpoHu3amnuje usmely uBopoBa. OBHU pPamoBU
MPEMO3HATH Cy Kao (yHIAMEHTAIHU y 00JacTH 0e30eMHOCTH OCKUIHHX CEH30PCKUX MPEeKa,
IITO j& Pe3yATOBAIO BEIMKUM OpojeM mutata (mpexo 80 mo pamy), 3Ha4ajHO y PEIEBAaHTHUM
mehyHapogHuM waconucuMa 3a oBy obnact ([EEE Transactions on Systems, Man, and
Cybernetics, Personal and Ubiquitous Computing, Wireless Personal Communications, Sensors,
Computer Networks, Journal of Network and Computer Applications, utn.).

Panosu [13] u [71] majy mpernen ocHOBHUX mpuHImNa ¢iaexcubuine Oyayhanoctu MHTepHera.
AHanu3upaHu Cy acleKTH BUPTYEIHOT yMpeKaBama, MOOMIHOCTH, CKAJIAOWIHOT IpeHoca
MYJITHMEIMjalTHOT  ca/ipikaja, 0e30eqHOCTH M eHeprercke e(uKacHOCTH HH(GOPMAIOHO-
OPUJCHTHCAHUX MpEXKa.

VY mocebHy rpymy cnanajy pamoBu [26], [57], [76]. ¥V pamy [26] u3noxeHa je MeTOI0JOTHja
n300pa ajeKBaTHE TEXHOJOTHje 32 00e30ehuBame yHUBEp3aIHOT cepBuca. PasBujeH je momaen
Oazupan Ha fuzzy norund. Kao KIbydHH KpUTEpHjyMH 3a H300p aJCKBAaTHE TEXHOJIOTH]E
kopuirheHu cy: Opoj CTaHOBHHMKA, YJAJbEHOCT O]l HajONIMKe KOHEKIIMOHE Tauke, reorpadcke
TOTIOJIOIIKE KAPaKTEePUCTHKE PErHOHA U (PAKTOP TPOLIKOBA UMIUIEMEHTanuje. Mozen je TecTupan
Ha jeZTHOM OJ1 a/IMUHUCTPATUBHUX Noapy4ja Pemyomuke Cpouje. Jledhnnucamem moceOHUX Mepa
Yy OKBHPY YHUBEP3JHOT CEpPBHCA 3a COLMJAIHO YTPOKEHE KaTeropvje CTAaHOBHMINTBA OaBe ce
panoBu [57] u [76]. Hajpe cy aHanu3upaHu JErHCIaTUBHU OKBUP M CTAaTUCTUYKHU MOJAIH, a



3aTHM W TIPEJIO3U CETa CEpBHUCA y OKBUPY MOCEOHUX Mepa, Kao W MpHUNaAajyhui TPOIIKOBU
BUXOBOT 00e30¢ehema.

Panosu [43], [45] u [69] nmparte pa3Boj loT okpyxemwa, KOjU je MHULKPAH [10jaBOM MAacCOBHHUX
KOMyHHKaIja u3mehy ypehaja (M2M), ca 3aHeMapJbUBO MaJIOM JbYJICKOM HWHTEPAKIIH]OM.
AHanmv3upaHa je MpexxHa apXHTEKTypa, Ka0 U HEeKe KapaKTepUCTHKe caoOpahaja reHepucaHor
M2M amnnukanujama. Pazmatpan je yruiia) M2M caoOpahaja Ha KBaIUTET cepBHCa y MOOMIIHUM
Mpexama ¥ T0y3aHOCT OBE BPCT€ KOMyHHKaIMja y JoMeHy caoOpahaja. [loy3ganoct ce Mmoxe
noBehaT TPUMEHOM pEIyHIAHTHUX CepBepa, a KapaKTEPUCTHKE OBOT CHCTEMa MOTYy Ce
aHaJM3HUpaTH MPEKO MOJIeNa ca MpeIuBHUM caoOpahajeM. Y pany [46] mpukazanu Cy W3a30BH U
NpakTUYHa peliema npumMene M2M KoMyHHUKalgja y JOTMCTUYKUM IpoliecuMa, JoK cy y [78]
pa3maTpaHu peryiaaTopHu acnektd M2M komynukanuja u [oT okpyxema.

Momnorpaduja [48] pa3smaTpa KBAJIUTET CEPBHCA Y XETEPOTCHUM OCKUYHUM MpeKama, Mpu
yTUIaj)y pazauyuTuX (EeHOMEHa MOJUIOKHHX pEeBH3MjaMa KOJl pealu3alfje Mpeka HapeaHe
rerepanyje. M3BpuieHa je cucremarusanuja nocrojehux O0SKMYHMX Mpeka MPEeKo CTaHxapiaa u
nepdopmaHcu. AHaTU3HpaHa cy nodosbinama koja qonocu Mutepuet [Ipotokoin Bep3uje 6 (IPv6)
y TorJieay IpoIupema aApeCHUX pecypca, KBaJlUTeTa cepBuca, 0€30€THOCTH U MOOUITHOCTH.
VYkazaHo je Ha 3Hayaj pellaBama npobiema obOe30ehuBama KOHCTAHTHOI HUBOA KBAJIUTETA
cepBHca y TOKy XeHaoBepa. JlerasbHo cy oOpaheHa cBojctBa self-similar caobpahaja, objaimenu
XypcToB eeKT U nmapaMerap, Kao 1 HAaUMHHU BUXOBOT oapehuBama. M31105keH je ONImTH MOAET |
U3BpIICHA KiIacu(UKanuja KOHTPOJIE NMPHUCTyHa. AHaIW3UpaHe Cy MOTYhHOCTH IpEIUKTHBHE
pesepBanyje pecypca, Koja ce MOXKe pa3BHjaTH Kao KoJlabopaTHBHA MITH Kao JokanHa. CyreprucaHo
je TEepCIeKTUBHO pelemhe 3a (opMHpame JIOKATHE METOJE 3a JUHAMUYKY MpPeAUKIH]Yy HU
pes3epBanujy pecypca, paau MojpIIKe XEHI0Bep 3aXTeBHMa, 3aCHOBaHO Ha kKopuinhemy ARIMA
mojena. PasBujen je anroputam Koju omoryhyje KOPHMCHHKY ONTHMaliaH H300p Mpexe y
XETEPOreHOM OeXUYHOM OKpykewy. Monorpaduja je nHarpahena Ilmakerom /[lpymrBa 3a
uHpopmatuky Cp6uje kao Hajoosbu HayuHH paf 3a 2009. ronuny.

J.2. Ilpuka3 u olleHa HAYYHOT paja KaHAUWAATA NocJe n30opa y 3Bame
BaHpeIHOI npogecopa

Haxkon n3bopa y 3Bame BaHpeaHor npogdecopa, HopemOpa 2016. rogune, KaHIUAAT HACTAaBJba Ca
nyOJIMKOBamkeM pe3yiiTata U3 o0JIacTH HAyYHOT MHTEpEecOBama, Mparehn mepMaHeHTaH pasBoj
CaBpeMEHNX KOMYHHUKAIlMOHUX TEXHOJIOTHja, IOMYT MOOWIHMX CHCTeMa IeTe TeHepanuje,
"mameTHHX" eHepreTckux Mpexka, loT, u TakTrinHor HTEpHETa Kao U BHXOB YTHIIA] Ha CBOjCTBA
TEJIEKOMYHUKAIIMOHOT caoOpahaja. ¥ OBOM MepoJaBHOM IEpHOAY, Kao MyOiuKauuje on
NoCeOHOT 3Hayaja, MOTY C€ HaBECTH YETHpPH TIOrJiaBjba y HCTAaKHYTHM MehyHapogHum
MoHorpadujama, Kao 1 TpH pajaa y Boaehum mel)yHapoaHUM daconicuma.

Moryhnoctu peanuzanmje [oT okpyxkema W3 NMEPCHEKTHUBE OMOPTYHHCTUYKOT yMpeXKaBamba
IpHKa3aHe Cy y MoTJiaBjby UCTaKHyTe MOHOTrpaduje mehyrapomnor 3Hadaja [79]. AHanm3upane
Cy aKTyenHe OEXHMYHE TEXHOJIOTHje Koje moapkaBajy loT koHment, MoK je codTBEpCKH
Ne(UHUCAHO yMpeXaBambe NPEAJIOKEHO Kao TMOTEHLHUjalHO pelewme. Ymnopehene cy
(YHKIIMOHATHOCTH KOHBEHIIMOHAIHOTI PYTHpamka U EKBUBAJICHTHE COPTBEPCKU JepUHHCAHE
apxurekrype. Umajyhu y Buny Genedure cloud TexHONMOTHje HAriameHu ¢y Moryhu m3a3oBu
npwmkoM wuHTerparje y IoT okpyxkeme. IloceOna maxma je mocBeheHa mnpUHIHMIMMA



mcTpuOynrje nHpopMalrja y OBaKBOM OKPY)KEHY, a MPEJICTABIBEH j€ U KOHIIETIT KeIIHpama y
MPEXH, Kao JeTHO 0] MOTYhuX periema.

[Mornassea [80] u [81] GaBe ce akTyeHOM TIpoOIeMaTHKOM edeKTUBHOT Kopulithema pecypea y
CaBPEeMCHHM MOOWIHUM Mpekama. [IpencTaBibeHU Cy NPUHITUIM, TEXHOJIOTH)e, M3a30BH U
MareMaTtnyka ¢opmyamuja mpobiaema aesbema Mpexe (network slicing), kKao TepcreKTUBHE
TEXHHUKE ONTUMAaITHOT Kopulithemwa pecypcay 5G cuctemuma. [loceGHO cy aHaNMM3upaHu aclieKTH
NPUMEHE OBE TEXHUKE Y je3rpy Mpexe, Kao U y MPUCTYMHUM Mpexkama. Carjenana je yiora
coTBepckr Ne(UHUCAHOT yMpeXaBama, BUPTyalln3annje MpeKHHX (yHKIU]a, fog W edge
computing-a, Kao Hy>KHUX TEXHOJIOTH]a 3a peajin3aliijy KOHIENTa ONTUMAJIHOT JeJbeha pecypcea.

VY nornasspy [82] mpukazaHe Cy TEHAEHIMje NMPUMEHE OCCIMIOTHHUX JIeTeNnuIa (JpOHOBA) Y
MOOWJIHUM KOMYyHHKanujama ca (oKycoMm Ha (Qu3MUKH ciioj. TexHuKe mpeHoca, Kao MTO Cy
MUJUMETAPCKA Tajlacu, HeopToroHaidHW Buimectpyku npuctyn (NOMA — nonorthogonal
multiple access) WU KOTHUTHBHE KOMYHHKaIlMje, HICHTU(GUKOBAHE Cy Kao KJby4yHE IMpHU
dopmupamy 13B. 3/ MpexHe apxutekType. Carnenanu cy OeHepUTH AUPEKTHUX KOMYHHKAIIM]a
U coTBEpPCKH Ne(hMHUCAHOT YMpPEKaBama y CMHUCITy 00e30ehuBama KBaMTeTa paaro JIMHKA U
yIpaBJbama caoOpahajHUM TOKOBHMA.

Pan [83] moceehen je XeMHUHroBUM TOPUHOCHMA TEOPHUjU KOJOBama. HarnarieH je \eros yTuIaj
y Pa3BOjy OUTHTATHUX (QUITapa W TEXHHWKA JETEKTOBaWka M KOpEKIHje rpemaka. /lerasbHo cy
WCIIUTAaHE KapaKTepucTHKe (yHKIHMje XEMHUHTOBOT TPO30pa, Ka0 M MOTYhHOCTH TpHMeHe Yy
CHEKTPAIHO] aHAJIM3H U CABPEMECHUM TEXHHKaMa MPEHOCa Pauo CUrHAJIA.

HcTpaxuBama y JOMEHY TeopHje TeIeKOMYyHHUKAIIMOHOT caoOpahaja HacTaBJbeHA Cy KPO3 pasioBe
[84] u [90]. Panx [84] pa3maTpa cuctem ca ryournuma rie cy jasa [loacoHoBa caoOpahajua Toka
noHyheHna mpumapHoOj rpynu KaHasia, JIOK C€ OJ0a4YeHH 3aXTEBH JEHOT O]l HUX IPEJIMBAjy Ha
JITEpHATHBHE TPYIIE, T]IE ce MpeIBul)a Memambe OCHOBHE Op3UHE, OJTHOCHO MHTCH3HUTETA OTICITyTE.
AHaJIUTHYKO pelIeHhe 3a jeHAaYuHEe CTama, JOO0HjeHO TEXHUKOM (QYHKIMja TeHepaTpuca,
00e30ehyje edbukacamjy mpouenypy 3a oapehuBame mapamerapa moxaena. Takole, U3BEACHO je
eKCIUTMIIUTHO PelIeHe 3a CllydajeBe CeKyHAapHe U TepljaiaHe rpymne. Pemema nodujana mpeko
MeTOla OMHOMHjaJJHUX MOMEHAaTa Cy OJI 3Hauaja 3a pa3MaTpame KOMIUICKCHHJHX Mojera.
N3BeeHO eKCIUTMIIMTHO PelieHe 3a TPU alTepHATHBHA KaHaina oMoryhyje aHaim3y cuctema ojl
YeTHpU XETeporeHa KaHajga ca ypeheHuMm Oupamem. OBa peliema Cy NpPUMEHIBUBA Y
TpaAUIIMOHAIHUM M Mpekama HapeaHe reHeparuje. Y paxay [90] mar je akieHat Ha TEOPH]JCKO
pelaBame MoOJella ca XeTeporeHuM ypeheHo OupaHMM KaHaiauma, 0e3 MOTyhHOCTH YeKamba.
N3noxkeHo je eKCIUTMIUMTHO penieme 3a [1oacoHOB TOK, MpUMapHy TPYIy M JIBa alTepHATHBHA
KaHaJla ¥ U3BPILICHA MTPOBEPA JIBa pEICHa 32 MOJIeNie ca OOHOBJBUBUM (renewal) TOKOBUMA U TPU
XeTeporeHa KaHaja ca ypeheHuM OupameM, MPOMEHOM HWHTEH3WTETA OICIAyre W Tryoummma.
YoueHe cy rpelike mpu MoKyIajy kopuinhema Mojena [lanma y TakBUM CiTydajeBUMa.

Pesynratu u3 pagoBa [85] u [87] omHOCce ce Ha peliaBame W3Y3€THO aKTyelTHE MpoOIeMaTHKE
n300pa ONTUMATHOT cliajca, Ha KOjy je ykazaHo y noryabuMa [80] u [81]. dynkimja 3a u360p
MpeXHOT ciajca 6asupana je Ha TOPSIS meroau, mpu 4emy Cy JOCTYIHH CIajCE€BU TPETHUPAHU
Kao aJTepHaTUBE, JOK Cy OJroBapajyhm wuHIuUKaTopu nepopMaHCH pa3MaTpaHd Kao
KPUTEPHjYMH TIpU paHTHpamy. ANTEpHATHBHE TEXHUKE HOpPMaHU3alyje, MOHJIepUcama W
paHTupama aHaJM3UpaHe Cy MPeKko (PeHOMEHa PeBEP3NOMITHOCTH (HEKOH3UCTECHTHOCTH) paHra U



pavdyHCKe KOMIUICKCHOCTH. Pe3ynraru 1oOHjeHrn cuMyJIaliijoM yKa3yjy Jia MPeIIoKeHe TEXHUKE
y 3Ha4ajHOj MEPH ONITUMHU3Y]Y KOpUIITheHhe MPEKHHUX pecypca.

Buswuja taktunnor MHTEpHeTa, Ka0 HOBE AMMEH3HUj€ Y pa3B0jy KOMyHUKALMOHUX MpEXa, U3HETa
je y pany [86]. [IpencraBibeH je HHOBATUBHU TU3ajH pajuo uHTepdejca, Kao U Ipyre caBpeMeHe
TEXHOJIOTH]e YyMpexaBama Koje 00e30el)yjy Bucoke mnepdopmaHce y TOTJIEAYy Kalllbema U
noysnaHoctu. Kao mwiycrparuBan npumep, Koju yKasyje Ha 3Ha4ajHO Mo0oJbIIamke nephopMaHCcH
panuo uHTepdejca, pazMaTpaHa je IpuMeHa OeKUUYHUX TEXHOJIOTHja Y CUCTEMUMa 32 U30eraBame
cynapa.

HcTpaxkuBama cripoBefieHa y [88] XpOHOIOUIKY U CaApKajHO ce HaJaoBe3yjy Ha panose [2], [41],
[42] u [59], Koju ce 6GaBe KOMyHHKAIIMOHHM TEXHOJIOTHjaMa y OKBHpY peanu3anuje "mameTHux"
SHEPreTCKUX MpeXka. Y OBOM CIlydajy akTyeJM30BaHa je mpodieMaTuka JUCTpuOyIHje u odpaie
BeNIMKe KonumunHe nonaraka (big data). IlpennoxeHna je yHanpeleHa apXuTekTypa ca moaApIIkoM
MoOunHor cloud computing-a M KOTHUTHBHOT panuja. Takohe cy uAeHTU(DUKOBAHU U
kinacudukoBaHu caoOpahajHu 3axTeBH oaroBapajyhux smart grid amiukangja Ha OCHOBY
MpPEXHOT OKpY)K€Hha, BEIMYMHE TCHEPHCAHUX I10/IaTaka, 3axTeBa y IOTJIEQy KaraluTeTa,
Kallllkheba U NM0Yy3JaHOCTH.

Nmajyhu y Buay 3Ha4aj 6€:KUUHUX KOMYHHUKAIMja y peaan3alyju HHTEIUTCHTHUX TPAHCIIOPTHUX
cuctema, pana [89] carnenaBa MOTyhHOCTH M M3a30BE MHTETpPAIlMje XETEPOTeHUX TEXHOJIOTHja Y
JEIMHCTBEHO MPEXHO OKPYKEHe, ca IIJbeM yHanpehema KBaluTeTa cepBrca. AHATM3UPAHU Cy
3aXT€BM M MOTyhHOCTH peanu3aiyje CepBHCa KOjU C€ TPBEHCTBEHO OJHOCE Ha acIeKkT
0e30eqHOCTH, Kao M CepBUCa 3a yIpaBibame caoOpahajem. CariemaBameM KapaKTEpUCTHKA
NEPCHEKTUBHUX OCKWYHUX TEXHOJOTHja, HM3JI0KEHA j€ apXUTEKTypa XEeTEPOr€HOT MPEKHOT
OKpY’KeHma.

VY pany [91] ananusupane cy nepdopmance caoOpahaja reaepucanor npexko HTTP/1.1 u HTTP/2
npuMeHoM Webpagetest anata, Ha Tpumepy aeMo U peanHe web ctpanune. [TokazaHo je na
CTpyKTypa web ctpanwuie oapelyje u meHe nephopMaHce, Tako Ja ¢€ Y CIydajy JeMO CTPAHHUIIS
OCTBapyje 3Ha4ajHO Mame BpeMe oj3uBa mpumeHom HTTP/2. ¥V cnenuduunum MpexHuUM
OKpYXXEHUMa, ca M3PAKCHUM KallllbelheM M 3HadajHuM ryourmma nakera, HTTP/2 ucnoseaBa
ngommje mnepdopmanHce on odekuBaHMX. Ha OCHOBY [OOMjeHMX pe3yiTaTa M aKTyeIHUX
UCTpaXMBama yKa3aHo je Ha MoryhHocTH 1 moTpebe nasser yHanpelhema OBOT IPOTOKOJIa.

B. OHEHA HCITYIBEHOCTH YCJIOBA

Ha ocHOBY aHayiM3e HayYHO-UCTPAKUBAYKHX W HACTABHUX aKTHBHOCTH Y MPETXOAHOM IEPUOIY,
onemwyjeMo na kanmuaat np bojan bakmas mcnymaBa yciioBe 3a M300p y 3Bambe PEIOBHOT
npodecopa mnpensuheHe 3akOHOM O BHCOKOM oOpazoBamy PenyOmuke Cpobuje, CraryTom
Yuusep3utera y beorpany, Cratyrom CaobOpahajaor ¢akynrera, Kputepujymuma 3a cTHIame
3Baa HACTaBHUKA Ha YHHBep3uTeTy y beorpany u [IpaBHIHHKOM 0 MHHUMAIHHAM yCIIOBHMA 32
CTHIIakhe 3Barba HACTaBHMKA Ha YHUBEp3uTeTy y beorpany.

1. JlokTopcka nmucepranyja, Kojy je kanaumatr oabpanuo Ha CaoOpahajHom ¢akynrery y
beorpany, mpumama yxoj Hay4yHoj oOnactu Ekcruioaranuja TeleKOMYHHUKAIMOHOT



10.

11

12.

caoOpahaja m Mpexa, 3a kojy ce u Oupa. bupan je y 3Bame morenra (2011. ronune) u
BaHpeaHOT npodecopa (2016. ronune) 3a ucty o0IacT.

Kpo3 ayroromunime HUCKYCTBO KaHAMUIAT j€ MCKAa3a0 CMHUCAO 3a MEAAromiKu paja, Koju je
Bepu(UKOBAH BUCOKHMM OIlCHaAMa O KBaJIMTETy HacTaBe, JOOHjeHE KpO3 CIpPOBEIICHA
BPCIIHOBaWka pajila HACTAaBHUKA O]l CTpaHE CTyaeHaTa (IpOoceyHa OlleHa 3a MEpOJaBHH
nepuon 4,64).

Kanaunat akTHBHO y4ecTBYj€ Y Pa3BOjy HaCTaBHO-HAYYHOT MOJMIIATKA KPO3 MEHTOPCTBO
13 mactep pamoBa u 39 3aBpIIHMX paZoBa U Kao WwiaH OpOjHMX KOMHCHja 3a 010paHy
3aBpITHUX U MacTep pajoBa. bro je dian KoMuUCH]je 3a OLIeHY U 0JI0paHy jeTHE JOKTOPCKE
JIUcepTalyje.

Moxe ce OLEHUTH Ja je MoCafalllbi HayYHO-UCTPAKMBAUYKH paj KaHIUIaTa BeoMma
TUTO/IaH, @ HAYYHH PEe3yJITaTH Of U3y3eTHOT 3Hauaja 3a pa3Boj HayKe U CTPYKe, Y OKBHPY
y)ke HayuHe oOmactu ExcruoaTanuja TeleKOMyHUKAalMOHOT caoOpahaja M Mpexa.
PesynTare ucrpakupama KaHAXIAT PEIOBHO M KOHTUHYAITHO CAOIIITaBa 1 MyoiuKyje. J{o
caja je objaBmo nipeko 80 pamoBa, o yera 13 y Mepo1aBHOM H300PHOM TIEPHUOJTY, B TO:

e 4 mornasiba y HCTAaKHYTUM MoHOTpadujama meh)yrnaponnor 3nayaja (M13),
e 1 pany mehyHapoaHom yaconucy u3y3eTHux BpenHoctu (M21a),

e 2 pagay mehyHapoanum yaconucuma (M23),

e 3 mpenaBama 1o NMO3UBY ca MehyHapoaHux ckymnoBa (2xM31 u 1xM32),

e 1 pany BoneheM yaconucy HanoHanHor 3Hayaja (M5S1),

e 2 mpejgaBamsa 1O TIO3WBY ca CKyIOBa HAITMOHAIHOT 3Ha4aja (M61).

[TyOnukanuje kanauaaTa uutupane cy suie ox 450 myrta (Google Scholar, h-unnexc 10,
i-uaaexc 12). YV 6a3u Scopus esunentupana cy 32 pana ca 156 xereporurara (A-MHIEKC
6), 1ok je mpema 6a3zu Web of Science eBunenTupano 28 myonukaryja ca 65 xereporurara
(h-unnekc 5).

Kannunar je koayTop OCHOBHOT yIIOCHHKA 3a CTYJACHTE MAacTep aKaJeMCKUX CTyIdja Ha
MonynuMa 3a TenexomyHukanuoHH caoOpahaj m mpexe u Ilomrancku caoOpahaj u
mpexe, CaoOpahajHor dakynrera y beorpany.

HcnymaBa yclioB 32 MEHTOPCTBO y BOhemwY AOKTOPCKUX AMcepTaluja, ca 00jaBJbeHux 7
panosa y yaconucuMma ca JCR nucte y nocneawmux 10 roausa.

VY nocagammeM pamy KaHAWAAT je Kao WiaH MPOjeKTHOT THMa y4ecTBOBAO y U3paad 8
Hay4HO-MCTPaXMBAYKHX IIPOjeKaTa u CTyAnja, o1 uera 2 Ha Mel)yHapoaHOM HHUBOY.
Kanmunar je cramHm peneH3eHT pajgoBa 3a Buine MelyHapogHux wacommca W
KOH(epeHIMja. Y4ecTBOBao je y HaydHUM onbopuma 7 Mel)yHapoaHUX KOH(epeHIHja U’
JQYTOTOJMIIBY j€ YjaH mporpamckor oxbopa jeanor aomaher ckyma. Yman je IEEE u
JlpymiTBa 3a TelIeKOMyHHUKaIH]€.

Opn 2019. ronune unan je CaBera CaoOpahajHor ¢akynrera.

. JlobuTHuK je Harpane [pymTBa 3a uHpopmatuky Cpbuje 3a Haj6osbu HayuHu pany 2009.

T'OJWHH.

VY nocanammoj Kapujepu, OCTBapuoO j€ 3Ha4ajHy capajiiby ca JAPYIMM BHCOKOIIKOJICKUM
yCTaHOBaMa, KaKo Y 3eMJbH, TaKO 'y HHOCTpaHCTBY. OJpkKao je mpeaaBama 110 Mo3uBy Ha
VYuusepsutety y JbyOsbanu, @peneprk ynusepsutery (Kunap), Yausepsurery na Mantu,
Nuctutyty 3a wuHbopmanmone TtexHojoruje u MeHanMmeHT (Kepama, Wnammja),
VYuusepsutety Ha Maypunuujycy, ®@upat ynusepsurety (Typcka).



E. 3AK/JbYYAK U ITPEJIOT

Ha ocnoBy mperneganor matepujania Kommcuja cmarpa na mpujaBJbeHH KaHauaar, Ap bojan
bakma3s, popmamHO M CymITHHCKH 33J0BOJbaBa MPOIICAHE YCIOBE 3a M300p y 3BambE PEJOBHOT
npocdecopa 3a yxy HayuHy obnacT Excroaraiuja TenekoMyHHKaIMOHOT caoOpahaja u Mpexa.
Kangunat nma 3agoBospaBajyhu omyc 00jaBJb€HHX PajoBa, MO Opojy, BPCTH M KBAIMUTETY, Y
KOjIMa je TO0Ka3ao H3paXeH CMHUCA0 3a HAYYHO-HCTPAXHBAYKUA paj, [OKAa3aBIId C€ Kao
MPENo3HAT/bUB CTPYUHaK Yy 0BOj obnactu. Takohe, kanauaar je mokaszao nmocBeheHocT u cMucao
3a TEeJarouiKu paj, KOoju Cy Bepu(UKOBaHM BHCOKHMM OIlEHaMa y aHKeTaMa 3a CTYACHTCKO
BPEIHOBAIE pajia HACTABHUKA U CapaHUKA.

Ha ocHOBYy mW3HETHX 4YMIb€HHMIA W KOHCTaTanuja, Kommcuja ca W3y3eTHHM 3310BOJFCTBOM
npemaxe M36opHoM Behy CaobOpahajHor dakynrera, Behy Hayunux o6i1acTu TEXHHUKHMX HaykKa
u Cenaty YHuBepsureta y beorpany na kanauaar np bojan bakmas, nurut. unx. caodpahaja, Oyne
n3abpaH y 3Bamke PEIOBHOT mpodecopa ca MyHUM paJHUM BpeMEHOM, Ha HeoapeheHo Bpeme, 3a
yKy Hay4Hy obsact ExcrioaTaiuja TeleKkoMyHHUKaIMOHOT caoOpahaja n mpexa.

beorpan, YJIAHOBHU KOMUCHUJE
31.jyn 2021. ronune

np Banentuna Pagojuunh, penoBau npodgecop
VYuusepsuret y beorpany - Caobpahajuu dakynrer

ap 'opan Mapkosuh, penoBau npogecop
VYuusepsuret y beorpany - Caobpahajuu dakynrer

np Anekcanmap Hemkosuh, penoBau mpodecop

VYuusepsutet y beorpany - EnexrporexHuuku paxynTer



