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Ilpeamer: Hssemraj Komucuje 3a m3dop y 3ame JeaHor 1I0uenTa 3a y:Ky Hayuny
obuacr , Mupopmaruka®

Omnykom Hs6opror Beha Caobpahajuor (haxkynrera 6p. 850/2 ox 14. 07. 2022. rommue
JIOHETO] HA CeIHHLM oapxkanoj 12. 07. 2022. UMEHOBAHH CMO 3a WIAHOBE Komucuje 3a
npunpemy Mspewrraja no konkypey 3a u3op jemnsor goieHTta na onpeheno Bpeme op ner
'O/IMHA Ca IyHHUM PajJHUM BPEMCHOM, 3a yKy HayuHy obuact , Mndopmaruka®. [Tomro cmo
NPErIeIa)Ii KOHKYPCHH MaTepHjal, NoAHOCHMO clieehiun

M3BEINITAJ

Ha pacnncann komkype o6jasmen 20. 07. 2022. y nybnukauuju Ilocnosu® 6p. 996-997,
IPHJABHO Ce jelaH KaHAHIAT U TO Jp Credan 3apaskoith. Kanauar je y3 npujasy Op. 947/1
o 27.07. 2022. roguse 10CTaBHO 6uorpadujy, Gubmmorpadujy HayaHuX U CTpyYHHX pajoBa
Ha CD-y, kao u ipyre fokase 0 HCIYHEHOCTH yciosa 3a u3bop.

A. BHOTPA®CKH MOTAIH

Kangunar np Crean 3npaskosuh, poben je y beorpaxy 1990. romuue. Junnomupao je na
Pakyirery oprammsaunonnx mayka 2013. rogume, na cmepy HMudopmanmonn cucremu u
rexnonoruje. Ha nerom dakyntery 2013. rogume ymucyje MacTCp aKaJleMCKe CTYIMje Ha
CTYAHJCKOM mporpamy Onepanmona HCTPaKHBAA U paviyHapcKa CTATHCTHKA. 3BAIbe MacTep
HIDKEHEPa OPraHA3allMOHMX Hayka crekao je 2014. roJIMHe, IOJOXHUBIIH CBE HCIHUTE Ca
npocednom ouenoM 10. JlokTopeke akanemcke crymje ymacyje 2015. roaune — cryamjcku
nporpaM  Hudopmaumonn cucreMm M KBaHTHTATHBHH MEHAIIMEeHT, H300pHO MoApyuyje
uH(pOpMauHOHe TexHONOrHje. HaKOH CBHX MONOKEHHX HCIHTA Ca NpoceyHoM orenom 10, y
Jyny 2022. romue oxbpanuo je 10KTopcKy AHUCEPTALH]Y 10/ HA3UBOM ,, Mnmezpucanu moden
3a Kracupukayujy u npedsuharee nonawarea sozaua®.

Kannuzar je 6no yyecnnk na npojexry sHempascusarwe mexnuuro-mexnonowre, Kaopoecke
u opeanuzayuone ocnocobmwenocmu Kenesnuya Cpouje ca acnexma cadawrsux u Oyoyhiux
saxmesa Eeéponcke Yuuje®, punancupanor on CTpaHe MHHHMCTApCTBa NPOCBETE, HayKe M
TEXHOJIOWIKOr pa3Boja Pemybmuke Cpbuje, 2011-2020, eBupeHiuony Opoj npojexra: 036012,
TpenytHo je anraxoBan kao yuecHHK Ha npojexty ITAHALIEA — [Hocmasmare ocnoea 3a
Javaree kanayumema 3ajednuye exornomuje deverva y Cpbuju, y oxsupy Ilporpama UJIEJE,
(punancupanor ox crpane Qonpia 3a Hayky Penty6nuke CpGuje, 2022-2025, eBumeHnHoOHH

6poj npojexra: 7523041.

Kannunar Teuno roBopu enrnecku jesmx.



A.1l. PagHo HCKYCTBO U NPETXOJAHO CTEYCHA 3Bamba

On 15. 09. 2014. no caga xanguaat ap Credan 3npaBkoBuh 3amocieH je Ha Caobpahajnom
dakynrery, ca MyHUM paJHUM BpeMeHOM, Ha Karenpu 3a onmry u npuMemeHy MaTeMaTuKy,
rze je 6upan y cineneha 3Bama:

e capaJHUK y HACTaBM 3a YyXy HaydHy oOmact ,MHpopmaruka“, YHuUBep3uter y
beorpany, Caobpahajuu daxynrer, 2014. (ommyka Caobpahajuor ¢akynrera op. 571/3
on 17.09. 2014. ronune);

e capaJHUK y HACTaBH 3a YyXy HaydHy oOmact ,MHpopmaruka“, YHuBep3uter y
beorpany, Caobpahajuu daxynrer, 2015.

® aCHCTEHT 3a YKy HayuyHy oOumact ,MHpopmaTtuka“, YuuBepsuter y beorpany,
CaoOpahajuu daxynrer, 2016. (omryka CaobOpahajHor c¢akynrera Op. 765/4 on
05. 09. 2016. ronusne);

® aCHCTEHT 3a YKy HayuyHy oOnact ,MHpopmatuka“, YuuBepsuter y beorpany,
CaoOpahajuu daxynrer, 2019. (omryka CaoOpahajHor c¢akyntera Op. 498/4 on
10. 07. 2019. ronune);

A.2. JlonpuHOC aKa1eMCKOj M IIMPOj 3ajeTHULH

Kanaunar je uwnan Jpymtea 3a uapopmatuky Cpouje u cercke opranmusanuje IEEE (The
Institute of Electrical and Electronics Engineers).

A.3. Capagma ca IpyruM BHCOKOIIKOJCKMM M HAYYHOMCTPAKHBAYKMM YCTAHOBaAMa

Kpo3 mpojexkaT HammoHaJHOT 3Haudaja, capahuBao je ca DakylITeToOM TEXHHUYKHMX HayKa
VYuusepsutera y HoBom Cany, I'paheBunckum dakynrerom YHuBep3utera y beorpany u
Nucturyrom "Kupuno CaBuh" y beorpany.

B. IUCEPTAIINJA

Kangunat np Credan 3npaBkoBuh je on0OpaHHO JOKTOPCKY aucepranujy Ha Dakyiarery
OpraHU3aIMOHUX HayKa U3 y)Xe HaydHe oOrnactd ,JiHbopmarmoHe TeXHOJIOTHje M CTEKao
3Bamb€ JIOKTOpa TEXHUYKUX HayKa, 00J1acT OpraHn3alnoHe HayKe.

3apaBkoBuh, C. (2022) Humeepucanu mooen 3a kiacuguxayujy u npeosuharbe noHaularoa
sozaua, Jloktopcka naucepranuja, DakynTer OpraHU3AIMOHUX HayKa, YHHUBEP3UTET Y
beorpany, menTtop: npod. np MupocnaB Munosuh (o6um: 131 crpana).

B. HACTABHA AKTUBHOCT

Kanmumar np Credan 3ppaBkoBuh mocemyje 8 ToaWHAa TEJAromikor HCKyCTBa Ha
CaoOpahajuom (akynreTy, mpBe J1B€ rOJMHE Ka0 CapaJHUK y HACTABH, IPEOCTAIH MEPUOT Y
3Bamy acucTeHTa. KoayTop je HacTaBHMX MaTepHjaia 3a yueme Ha JaJbUHY, JOCTYHHHX Ha
e-learning cepBucy Be6-cajra CaoOpahajuor dakynrera.



B.1. Yuemrhe y HacTaBu
Ocnoene cmyouje

VY mkosckoj 2014/15. xao capaHUK y HACTaBH 3a yXKy Hay4yHy obOusact ,,MIHpopmaTHuka“, Ha
CaobOpahajuom (akynrery, KaHIUIAT j€ U3BOAMO BexkOe u3 npeamera OCHOBU npocpamupared
u Ilpoepamuparse. lkoncke 2015/16. mopen mpeTxoqHO MOMEHYTUX IMPEAMETa U3BOJIUO je
BekOe U Ha mpenMety baze nooamaka.

Kao acucrenTt 3a yxy HayuHy oOmact ,MHpopmaruka®“, nHa CaoOpahajHom ¢axynrery, y
nepuoay oxa 2016. mo 2021. roguHe n3BoAMO je BexOe u3 npeameta: OcHogu npocpamuparsa,
Ipoepamuparwe w baze nodamaka, Aok je y mkosckoj 2021/22. uszBommo BexbOe Ha
npeameruma OcHosu npozpamuparea, baze nooamaxa n Coghmeepcku anamu 3a ynpasmwarse
nooayumd.

VY Baxehem akpeaurtammonoMm nukiaycy CaobOpahajuor ¢akynrera, ox mkoscke 2021/22.
KaHAuaaT je anraxosaH Ha 5 mpeamera YHO ,Undpopmartuka™ (4 Ha ocHOBHMM M | Ha
MacTep aKaJeMCKHM cTynujama). Ha ocHOBHMM CTyAMjaMa aHTa)KOBaH je Ha MpeIMETHMA:

e  OcHosu npocpamuparba (0o6aBe3nu, I cemecrap, cBu MOyJN),
o  Cogmeepcku anamu 3a ynpasmsarve nooayuma (n300pHu, Il cemecrap, cBu Moynn),

e baze nooamaxa (m30opuu, IV  cemectap Ha Moaynuma Jlorucruka,
Tenexomynukannonu caobpahaj u mpexe, Ilomrancku caobpahaj u unpopmanmoHe
texnosoruje, VI cemecrap Ha moxyny Bonuu caobpahaj u Tpancmopr),

o [Ipaxmuxym uz Excel-a (u36opuu, IV cemectap Ha monyny Jlorucruka),

e Big Data anamumuxa (u36opuu, VII cemecrap Ha monyny Bomnm caobpahaj u
TpPaHCIOPT),

e baze nooamaka y oiceneznuukom caodpahajy (u36opuu, VIII cemecrap Ha Momymy
Kenesnnuku caodpahaj u Tpancmopr).

Macmep cmyouje

On mkoncke 2016/17. kanmupar je aHraxoBaH Ha H3Bohemy BexOM Ha TNpeaMeTy
IIpojexmosarbe onmuMu3ayUOHUX anIUKAYUjd.



B.2. CryneHnrcke aHkeTe

JlocTynHH pe3ynTaTH BpeaHOBama paga kKanaupata np Credana 3apaBkoBuha ox crpane
CTy/IeHATa y MOCIEAHBHUX OCaM LIKOJCKUX TOJUHA 33 MPEeIMETe OCHOBHUX CTYyIHWja MpEy3eTH
cy ca cajra CaobpahajHor (akynreTra u npeacraBibenu y cienaehoj radbenu (*- 6poj crynenara
KOjHU Cy aHKETUPAHN):

[Ipeamer IIIxoncka roguHa
ceMecTap (3-3UMCKH, JI-JICTHH)
2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 | 2021/22
3 i | 3 b 3 b 3 b 3 b 3 3
OcHOBH 4.25 4.67 4.65 4.87 4.65 4.76 4.75
nporpamupama |(144) (55) (105) (93) (254) (191) |(71)
IIporpamupame 4.66 4.98 4.69 4.76 4.95
(10%) (20) (33) (39) (35)
Bbase mogaraka 4.00 5.00 478 4.76
“4) (%) (36) (32)

VY nepuony ox mk. 2014/15. no mk. 2021/22. (3a npeaMere OCHOBHUX CTYyAMja) KaHIUAAT je
OLICE-EH MTPOCEUHOM o1leHOM 4.69. Y aHKkeTHpamy je yuecTBoBano 1227 cryneHara.

B.3. IIpucrynHo npegaBame

Kangunat np Credan 3npaBkoBuh ofpxkao je MPUCTYIHO MpeaBambe HAa YHUBEP3UTETY y
beorpany — CaoOpahajuom dakynrery 14. 09. 2022. rommae y 10.00 wacoma, mpen
Komwucujom y cacraBy:

1. Ip Cnahana JankoBuh, BaHpemnu mpodecop VYHuBep3utera y beorpany —
Caobpahajuor dakynreTa;

2. Jp Ana Y3enar, noneHt YHuBepsurera y beorpany — Cao6pahajaor dakynrera;

3. Jlp Mupocnas MunoBuh, pegosau npodecop YauBepsurera y beorpany — @akynrera
OpraHM3aIlOHUX HayKa.

Temy npenaBama ,,OCHOBHU KOHIIETITU 00j€KTHO OPHJEHTHCAHOT MPOTrpaMHupama’, yTBpanuia
je Komucwuja 3a orieHy NpucTymHOT TIpeaaBama.

CarnenaBajyhu mnpumpemMy MNPUCTYIMHOT TIpeAaBama, CTPYKTYPY M KBAJIUTET cajapxkaja
npelnaBama, Kao M JUAAKTHYKO-METOIUYKH AacleKT Hu3Bohema mpenaBama, Komumcuja je
OLIEHWJIa TPUCTYIHO MpeJaBame mpoceyHoM oreHoM 5 (met). MctoBpemeno, Komucuja je
3akbyurina jga je kanaupar Ap Credan 3apaBkoBuh Moka3ao M3y3€THY CHOCOOHOCT 3a
OpraHu30Bam-e U U3BOleHE HACTaBE.

B.4. BannacraBHa aKTUBHOCT

Kangunar np Credan 3apaBkoBuh je TokoM Maja 2019. roguHe 61O YjlaH KOMHCH]E 32 OLICHY
3Hama CTyJcHaTa y KBH3y 3Hama Ha CTyaeHTcko] Manudectanuju Caobpahujama 2019.
opranusoBase oJ ctpane Casesa cryneHnata Caobpahajaor dakynrera.



I'. BUBJINOI'PA®PUJA HAYYHUX U CTPYYHUX PAJTOBA

Kangumar np Credan 3apaBkoBuh je ayrop miau koayrtop 38 myOnmkaiyja 00jaBJbEHHX Y
noMahuM M CTpaHMM HAay4HO-CTPYYHHUM YacONMCHMa HJIM 300pHHUIMMA paZoBa ca HAYYHO-
cTpyuHuXx ckymoBa. O Tora, 4eTUpH paja mybiaukoBaHa cy y daconucuma ca SCle u SSCI
JUCTE.

Kangunat je, ka0 wiaH pagHOT THMa, 10 CaJia y4eCTBOBAO y pealM3alMju JIBa HAY4HO-
HCTpaKMBavKa MPOjeKTa HAIIMOHAITHOT 3Hauaja.

Pe3ynratn Hay4HO-NCTPaKMBAYKOT pasia KaHUIaTa IPUKA3aHN Cy Y HACTaBKY y BUY CIHCKa
o0jaBspeHMX MyOnuKanuja. Ha kpajy cekmuje naTu cy Mojaund O IMpOjeKTUMa y KOjuMa je
KaH/INAT JI0 Ca/la y9eCTBOBAO Ka0 HCTPaKHUBaY.

I'.1. Cnucak nmy0aukanuja

Pao y memamckom 300pnuxy meljynapoonoz suauaja (M14)

[1] Mitrovi¢, M., Markovi¢, M., & Zdravkovi¢, S.(2017). Statistical approach for
ranking OECD Countries based on Composite GICSES Index and I-distance
method, In V. Jeremi¢, Z. Radoji¢i¢, & M. Dobrota (Eds.), Emerging Trends in the
Development and Application of Composite Indicators, Hershey, PA: IGI-Global. pp.
1-25,2017, ISBN: 1522507140, DOI: 10.4018/978-1-5225-0714-7.ch014.

Pao y epxynckom meljynapoonom waconucy (M21)

[2] Markovi¢, M., Zdravkovié, S., Mitrovi¢, M., & Radojici¢, A. (2015). An Iterative
Multivariate Post Hoc I-Distance Approach in Evaluating OECD Better Life Index,
Social Indicators Research, Vol. 126, No. 1, pp. 1-19, ISSN: 0303-8300, IF015):
1.380, SSCI, DOI: 10.1007/s11205-015-0879-8.

Pao y ucmaxuymom meljynapoonom waconucy (M22)

[3] Mladenovié, S., Zdravkovié, S., Veskovi¢, S., Jankovié, S., Pordevi¢, Z. & Dali¢, N.
(2019). Development of a Novel Freight Railcar Load Planning and Monitoring
System, Symmetry, Vol. 11, No. 6, 2019, pp. 1-24, ISSN: 2073-8994, IF2019): 2.645,
SCle, DOI: 10.3390/sym11060756.

[4] Zdravkovié, S., Vujanovi¢, D., Stoki¢, M., & Pamucar, D. (2021). Evaluation of
professional driver’s eco-driving skills based on type-2 fuzzy logic model. Neural
Computing & Applications, Vol. 33, 11541-11554, ISSN: 0941-0643, IF 2021): 5.102,
SCle, DOI: 10.1007/s00521-021-05823-z.

Pao y meljynapoonom uaconucy (M23)

[5] Vuyjanovi¢, D., Jankovié, S., Stoki¢, M., & Zdravkovié¢, S. (2022). Evaluation of the
Influence of Terrain and Traffic Road Conditions on the Driver’s Driving
Performances by Applying Machine Learning, Thermal Science, 2021, Vol. 26, No.
3A, pp. 2321-2333, ISSN: 0354-9836, IFpei: 1.971, SCle, DOL:
10.2298/TSCI211019355V.



Caonuwimere ca meljynapoonoz nayunoz ckyna wimamvnano y yeaunu (M33)

[6]

[7]

[10]

[11]

[12]

[13]

Zdravkovié, S., Mitrovi¢, M., & Markovi¢, M. (2014). Towards a framework for
enhancing R&D indicators of OECD countries, SymOrg 2014, Zbornik radova XIV

Medunarodnog simpozijuma ,,Novi poslovni modeli i odrZiva konkurentnost, str.
1368-1375, Zlatibor, Srbija, 6. - 10. jun 2014.

V3eman, A., Mnanenosuh, C., 3opanoBuh, /I., 3apaBkoBuh, C., & Jankosuh, C.
(2015). IIpoueHa 3a10B0OJbCTBA CTy/I€HATA IIPEIABAEM METO/1aMa MAIIMHCKOT yUema,
Sinteza 2015, 360opnux padosa Mehynapoone Hayune KoHghepenyuje uz obracmu

UHGOpMAYUOHUX MeXHOoNo2Uuja U caspemeroe nociosarsa, cTp. 129-133, Beorpan,
CpOwuja, Ampun 2015.

V3eman, A., Mnanenosuh, C., 3opanoBuh, /I., 3npaBkoBuh, C., & Jankosuh, C.
(2015). KommapatuBaa ananmusza MoT mmatrdhopmu, SYM-OP-IS 2015, 36oprux
paoosa XLII Cumnoszujyma o onepayuonum ucmpadxcuearouma, ctp. 186-189,
CpebpHo jezepo, Cpowuja, 15.-18. Cenrembap 2015.

Mladenovié, S., Zdravkovié, S., Veskovié, S., Jankovié, S., & Dordevié, Z. (2016).
Loading optimization of pallet units in railway wagons, Proceedings of the 1"
International conference on Transport for today’s society, pp. 417-426, Bitola,
Republic of North Macedonia, May 19-21, 2016.

(isti rad publikovan u cCasopisu: Horizons, Year X, Vol. 3 (2016), pp. 515-527,
Publisher: “St.Kliment Ohridski” University, Bitola, Macedonia, ISSN: 1857-9892,
DOI: 10.20544/HORIZONS.B.03.1.16.P51, UDC: 656.223.2:658.788.4(497.11)).

Jankovié¢, S., Mladenovi¢, D., Mladenovi¢, S., & Zdravkovié, S., & Uzelac, A.
(2016). Big data in traffic, Proceedings of the 1 International conference on
Transport for today’s society, Bitola, Republic of North Macedonia, pp. 28-37, May
19-21, 2016.

(isti rad publikovan u c¢asopisu: Horizons, Year X, Vol. 3 (2016), pp. 101-112,
Publisher: “St.Kliment Ohridski” University, Bitola, Macedonia, ISSN: 1857-9892,
DOI: 10.20544/HORIZONS.B.03.1.16.P11, UDC: 004.65:681.586]:656.053).

3apaBkoBuh, C., & llltaBpanun, B. (2016). MyaTumeauju 1 ynpaBibame caipxajeMm
y ayromobunuma: Ilpernen obmactu u npaBum Oynyher passoja, INFOTECH 2016,
360opnux paocosa XXXI mayuno-cmpyunoe cxyna INFOTECH 2016, 33, ctp. 1-6,
Apanbhenosan, CpOuja, 8. - 9. Jyn 2016.

Zdravkovié S., Vulovi¢ N., & Stankovi¢ R. (2016). Traffic flow web monitoring
based on the MongoDB, SymOrg 2016, Zbornik radova XV Medunarodnog

simpozijuma ,,Preoblikovanje buducnosti putem odrzivog razvoja poslovanja i
preduzetnistva®, str. 439-445, Zlatibor, Srbija, 10. - 13. Jun 2016.

Jankosuh, C., MnanenoBuh, C., Mnagenosuh, /1., Y3enan, A. & 3apaBkoBuh, C.
(2016). Kopumiheme Apache Hadoop big data mmardopme y ananm3u CEeH30PCKUX
nogataka y caooOpahajy, 36opuux padosa XLII [Cumnosujyma o onepayuonum
ucmpasicusarouma - SYM-OP-1S’16, ctp. 243-246, Tapa, Cp6Owuja, 20. - 23. centembap,
2016.



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Jankovié, S., Zdravkovié, S., Mladenovi¢, S., Mladenovi¢, D., & Uzelac, A. The Use
of Big Data Technology in the Analysis of Speed on Roads in the Republic of Serbia,
Proceedings of the 3" International Conference on Traffic and Transport Engineering
- ICTTE Belgrade 2016, City Net Scientific Research Center Ltd. Belgrade, pp. 219-
226, ISBN: 978-86-916153-3-8, Beograd, Srbija, Novembar 24-25, 2016.

Jankovi¢, S., Mladenovi¢, S., Uzelac, A., Zdravkovié, S., & Ac¢imovi¢, S. (2017).
Development of Traffic Geo-Application Based on Big Data Processing, Proceedings
of the 4™ International Scientific Conference on Information Technology and Data
Related Research - Sinteza 2017, Singidunum University, pp. 458-463, DOI:
10.15308/Sinteza-2017-458-463, ISBN: 978-86-7912-657-3, Belgrade, Serbia, April
21,2017.

Uzelac, A., Zdravkovié, S., Jankovi¢, S., & Mladenovi¢, S. (2017). Crowdsourcing
Model for Reducing Inappropriate Parking in Urban Areas, Proceedings of the 4"
International Scientific Conference on Information Technology and Data Related
Research - Sinteza 2017, Singidunum University, pp. 452-457, DOI:
10.15308/Sinteza-2017-452-457, ISBN: 978-86-7912-657-3, Belgrade, Serbia, April
21,2017.

Jankovi¢, S., Mladenovié, S., Zdravkovié, S., & Uzelac, A. (2017). Schema on Read
Modeling Approach Implementation in Big Data Analytics in Traffic, Proceedings of
papers of the LII International Scientific Conference on Information, Communication
and Energy Systems and Technologies - ICEST 2017, University of Nis, Faculty of
Electronic Engineering, pp. 283-286, Nis, Serbia, June 28-30, 2017.

Jankovi¢, S., Mladenovi¢, S., Uzelac, A., Mladenovi¢, D., & Zdravkovi¢, S. (2017).
Model of Integrating Big Data Analytics with Traditional Business Intelligence
Systems Based on Data Virtualization, Proceedings of the XLIV International
Symposium on Operational Research — SYM-OP-IS 2017, Visoka gradevinsko-
geodetska skola, pp. 182-187, ISBN: 978-86-7488-135-4, Zlatibor, Serbia, September
25-28,2017.

Zdravkovié, S., Mladenovi¢, D., Jankovi¢, S., & Uzelac, A. (2017). Architecture of
Wireless Sensor Network for Road Traffic Noise Measurement, Proceedings of the VI
International Symposium New Horizons 2017 of Transport and Communications,
University of East Sarajevo, Faculty of Transport and Traffic Engineering Doboj, pp.
244-248, ISBN: 978-99955-36-66-4, Doboj, Bosnia and Herzegovina, November 17-
18, 2017.

Zdravkovié, S., Mladenovi¢, D., Jankovi¢, S., & Uzelac, A. (2018). Using
Crowdsourcing Possibilities in Road Traffic, Proceedings of the Second International
Conference, "Transport for Today's Society" — TTS 2018, Faculty of Technical
Sciences Bitola, pp. 101-107, ISBN: 978-9989-786-77-8, Bitola, Republic of North
Macedonia, May 17-19, 2018.

Jankovi¢, S., Mladenovi¢, S., Zdravkovi¢, S., Veskovi¢, S., & Uzelac, A. (2018).
MongoDB Databases in Big Data Applications in Transportation Industry,



[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Proceedings of the Second International Conference "Transport for Today's Society" —
TTS 2018, Faculty of Technical Sciences Bitola, pp. 13-22, ISBN: 978-9989-786-77-
8, Bitola, Republic of North Macedonia, May 17-19, 2018.

Mladenovié, S., Zdravkovié, S., Veskovi¢, S., Jankovié, S., & Dordevié, Z. (2018).
Development of Goods Loading Models in Railway Transport, Proceedings of the 2™
International Conference on Management, Engineering and Environment - ICMNEE
2018, Regional Association for Security and crisis management — RABEK and
European centre for operational research — ECOR, pp. 315-326, ISBN: 978-86-80698-
12-0, Obrenovac - Beograd, Srbija, October 11-12, 2018.

Uzelac, A., Jankovi¢, S., Mladenovié, S., & Zdravkovi¢, S. (2019). Development of
Machine Learning Models for Foreign Trade Volume Prediction, Proceedings of the
54™ International Scientific Conference on Information, Communication and Energy
Systems and Technologies — ICEST 2019, June 27-29, 2019, Ohrid, North Macedonia,
pp- 228-231, ISSN: 2603-3259.

Jankovi¢, S., Uzelac, A., Mladenovi¢, S., & Zdravkovié, S. (2019). The Attributes
Selection in the Machine Learning Process Using Weka Software Tool, Proceedings of
the XLVI International Symposium on Operational Research — SYMOPIS 2019, 15-18
September 2019, Kladovo, Serbia, pp. 491-496, ISBN: 978-86-7680-363-7.

Jankovi¢, S., Zdravkovié, S., Mladenovi¢, S., Kilibarda, S., & Uzelac, A. (2019).
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cTpane MHUHHCTapCTBa MPOCBETE, HAYKE M TEXHOJIOMIKOT pa3Boja PemyOnmke CpoOwuje,
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[2] IHocmasmare ocnosa 3a jauarwe kanayumema 3ajeOHuye eKOHOMUje Oeberbd y
Cpouju, IIAHAILIEA, y oxBupy Ilporpama UJAEJE, ¢punancupanor on crpane donaa
3a Hayky Pemy6nuke Cp6uje, 2022-2025, eBuaeHiinonu 6poj npojexra: 7523041.

. IIPUKA3 1 OLIEHA HAYUYHOI' PAJJA KAHIAUJATA
J.1. Ilpuka3 10OKTOPCKe qucepTaluje

JlokTopcka muceptanuja kannuaata ap Crtedana 3apaBkoBuha moj Ha3uBOM ,,[Hmezpucanu
MoOden 3a Kiacuguxayujy u npeosularwe noHaularea o3aua‘ je Hammcana Ha 131 ctpanwy,
pasBpcranux y 8 mornasska. Jucepramuja cagpxku 20 Tabena, 19 rpadukona u 44 ciuke.
Hageneno je 213 nuTepaTypHUX H3BOpa KOj€ j€ KaHIHJAT KOPUCTUO TNPHIMKOM H3paje
nucepranuje. Haydna oGmact k0joj mpumana TOKTOpCKa aucepranuja je Texnuuke Hayke, a
y)ka Hay4yHa obnact Hugopmayuone mexuonozuje. Y JAUCEPTALMjH Cy TPE3CHTOBAHU
pe3yaTaTH BUIIETOJIUIIET HUCTpPaXKHBama MpodiieMa kiacupukaiuje U mpensuhama
MOHAIIaka BO3a4a, KOjU Cy OWIN IpeaMeT UcTpaxuBama cieachux Hayanux pamosa ([4], [5],
u [34]).

Kpamax npuxaz nojeounaunux noenasmsa 0okmopcke oucepmayuje (npeysem uz pepepama o
ypahenoj dokmopckoj oucepmayuju)

VY YyBOJHOM MOIJIaBJ/bY CE OINHUCYje MpEeIMEeT U LUJb UCTPAKHBaa, Ne(QUHUIILY CE MOJIa3He
XHUIIOTE3€, METO/IE UCTPAXKMUBaa, OMKC, CAAPkKaj U JOIPUHOC JUcepTaLyje.

Jlpyro mnorjiaB/be KOHIMIIMPAHO j€ Ha JETaJbHOM TIperyiefly JIUTEepaType W aHAIH3H
nocrojehux cucrema nmomohy Kojux ce BpiM mnpaheme M CHUMambe MapaMerapa Ha BO3HILY,
Kao M TeJeMaTCKHMM CHCTEeMHMa 3a €Balyalldjy TOHallama BO3ada W TpYy)Kama MOJpIIKEe



BO3a4y y peajHOM BpeMeHy. Pa3maTpanu cy npaBIy Jajber pa3Boja KOMEpIHjaTHIX BO3WIA Y
EBpornckoj yauju (EY) 3aBucHO o BpcTe TopuBa. TpaHcmopTHaA BO3Wia ca JU3€ll MOTOpHUMA
MMajy 3Ha4ajHO BEJMKH yAeo Ha Tpxxumty EVY, a yjenHo npencraBibajy mpeaMeT nocMaTparmba
y CHpOBEICHOM HCTpaxuBamy. /lomaTHo, carjemaHd cy TPEHYTHH pa3BOj TEXHOJOTHja,
noctynHa MoT pemema U E€KOHOMCKAa UCIUIATHBOCT MMIUIEMEHTalMje TMOcTojehnx
TEJIEMAaTCKUX CHCTeMa  ypehaja 3a CHUMame rmapaMerapa Ha BO3HITY.

Tpehe nmoraassbe nmocseheHo je METOIONOTH]U U oipehBamky pPEJIEBAHTHHUX MapaMeTapa eKo-
BOXKIbE, TIOpEJl TOora pa3MaTpaHd Cy MOJEIHM U Mepema MOTpollmke ropusa. bpoj obpraja
MOTOpa, MPUTHUCAK Te/aje raca U yoOp3ame BO3WIIA MPEACTaB/bajy TPH MapameTrpa KOju Cy
BaXXHU Y MpOIeHH NepdopMaHcy U neduHHCaky CTUIa BOXKI-E Bo3aya. Mako cy crpoBeneHa
MHOTa UCTPaKMBamba, KBAHTUTATUBHU e€()EeKTH MOHAIIaka BO3aya Ha MOTPOIIKY TOPHBA CY U
nasbe HejacHH. [Ipernenom nutepaTtype, WACHTU(UKOBAHM CY KJbYYHHU IMPOOJIEMH KOjU ce
OJTHOCE Ha HUCKY CHEPreTCKy e(pUKacHOCT MpOoy3pOKOBaHy MOHamIameM Bo3ada. [lopex Tora,
3aKJbYUEHO j€ JIa je IPU eBalyalllju 1 KiIacu(UKaIiju MoHallamka BO3aya HEOIXOTHO y3€TH Y
pasmaTtpame yclioBe y caobpahajy, kao jemaH on BaXHUX (pakTopa KOjU MOXKE 3HA4YajHO J1a
yTHYe Ha CTHJ BOXKIe. MoJenu MOTPOLIkhEe rOpHBa, OCUM IITO c€ KOPUCTE 3a mpeaBubame,
MOTY C€ UCKOPHUCTH y €Ballyalldju MOHAIIaka BO3ada ca acleKTa eHepreTcke e(hUKacHOCTH.
Crora je y paay H3BpIICHa CHCTEMCKa aHanm3a M Kiacudukanuja mocrojehux mopena
MOTPOIIEHE TOPUBA.

Y 4YeTBpTOM NOIJIaB/BY pa3MaTpaHU Cy MOJENM MaUIMHCKOr y4yewma M (asu JIOTHYKU
cucremu tuna 2 (@JIC2), kao riaBHe MeTOAE€ M TEXHUKE 3a Ipero3HaBambe oOpasara
MOHAaIllakba BO3aya. Pa3nuyuTe TEXHUKE MAIIMHCKOT Yyuelha KOPUCTE C€ 3a pellaBame
CIIOKEHHX TmpoliieMa Kiacudukanuje U perpecuje. AHanM3oM mocrojehux anropurama
MalIMHCKOT y4Yelha HCTAaKHYyT€ Cy bHUXoBe mnepdopmaHce, NPEIHOCTH M HEIOCTAlIH.
ApXUTEKTYypa MpeUIoKEHOT MojieNa 3a mnpenBubhame U Kilacu(uKalujy MoHamama Bo3ada
Tpeba ga omoryhu npumMeHy HEKe O]l TEXHUKA pyJaperma 3a FreHepHUcame MOTPOIIHE TOpUBa.
[Ipernenom nuTepaType YCTaHOBJBEHO j€ J1a MHOTH ayTOpH Ae(hUHUIILY pa3IHuuTe TPaHUIIE 3a
UCTE TIOCMaTpaHe MapamMeTpe KOju Ce OJJHOCE Ha €KO-BOXKHIbY. TO ce YrilaBHOM jeliaBa 300T
JMHTBUCTUYKE TPHPOJE NMpH AedUHUCAmY NpaBuUia €KO-BOXKme. Da3u JormkKa cmarpa ce
aZICKBaTHOM METOJIOJIOTHjOM 3a TPOJEKTOBamkE POOYCHUX CHCTEMa, KOjU Tpeba Ja HCIyHE
onroeapajyhe mepdopmaHce y cTambMMa HEHM3BECHOCTH M HENMPEeNH3HOCTH. Pa3Bujamem
Mojiesia, KOpUCTehr pesieBaHTHE MapaMeTpe BOXKHE Kao yias, u npumenom DJIC2, moxe ce
PELIUTH HEeAOCTATaK y Ae(HUHUCAY HEJaCHUX MIPAaBUJIa €KO-BOXKIHE U FbeHUX TPAHUIIA.

IleTo morjaB/be KOHIMIIMPAHO j€ HA apXUTEKTYpH MHTEIPUCAHOT MOJeNa 3a Kiacupukauujy
u npeasuhame NoHamama Bo3aya. [1aBHU Wb JucepTanje NpeacTaBba NpaBbeHhe HOBOT
METOAOJIOMIKOT OKBHpA 3a €Bajyallyjy NMOHaIIamka U KiacupuKaiyje Bo3ada, Koju je 3aCHOBaH
Ha yTBphuBamy W M300py HAjyTHIIQJHUJUX TapaMeTapa BOXHe momohy kojux je mMoryhe
neduHUCaTH KOHAYHY O1leHy BoKie. Kopucrehu ®JIC2 mozmen, Mojen MalIMHCKOT y4Yemha U
Potthoff ananmusy, mar je mpemior moxena 3a KiacupuKanujy W TpeABUhame IMOHAIIAKkA
BO3aya ca acmeKTa NOTpOoIIke ropusa. Y npBoj ¢a3u y oksupy PJIC2 noamozaena u3BpIieHa
Jje eBallyalldja CTHJIAa BOXKHE. BoXkma ce olemHBaga CBaKe CEKyH/E€ Ha OCHOBY CHHUMJbEHUX
BPEIHOCTH MapaMeTapa O BOXHH. HakoH Tora, Ha OCHOBY JOOHMjeHHX OIIEHa TNPBO Ce€
¢dopmupa QHEBHa oleHa Bo3ada. [lo MCTOM NpuHIMIY M3padyyHaBa ce€ KOHAyHa OIlEHa 3a
MOCMaTpaH! TEpPHOA, KOjOM ce KiIacH(HKyje CTHI BOXHIE. 3a BepuuKanujy A00HjeHUX
OlLleHa HEONXOJHO j€ M3MEpPUTH CTBApHY MNOTpouIky ropuBa. C 003MpOM Ha pa3inuyuTe
npobiemMe M moTemkohe y Mepemy HOTPOIIkbE TOpHBa, y APYrOM IOAMOJETY BpPIIU Ce
MpeANKIIAja TMOTPOIIkEe TopuBa Koja he ce HakoH oapehuBama ycioBa y caoOpahajy



KOPUCTHUTH 32 BepU(UKAIHM]y OLEHA BOXIE Y pealHOM BpemeHy. OmabupoM peneBaHTHUX
yIIa3HUX MapaMeTapa O pajy BO3WIa M MPUMEHOM aJIropuTaMa MAITHHCKOT YYeHa, BPIIHA Ce
npeasuhame NOTpolIke ropuBa. Mcetu ckyn mapamerapa KOpHCTH ce y 00a moamozena. Y
nocnenwoj ¢azu npumeHoMm Potthoff ananuse, Bpmu ce npensuhame MOTpOIIKHE rOpUBa Ha
OCHOBY OIICHa BOXIE 3aBHCHO O] ycloBa y caoOpahajy. OBoM aHamu3oM IMpyxajy ce
uHpOpMaIHje 0 TOME Ja JIM C€ PErpEeCHOHU MOJEH 3aCHOBAaHHM Ha Pa3IMUUTHM IpyliaMa ca
UCTHM Bapujabiiama pas3iukyjy.

VY 1mecTom norjaBJby ONKCaHa je MPUMEHA MOJIeNIa Ha OCHOBY CIPOBEICHOT HCTPaKUBakbha 1
MpUKa3aHuX pesynrara. llpeqiokeHH HMHTErpUCaHU MOJEN a0 j€ 3aHMMJbHBE pe3ynrare
HaKOH mpBe (¢ase, y KojuMa KOHA4YHa OllEHa BO3aya MOXE Jla 3aBHCHU O] Opoja MocMaTpaHuX
yina3Hux napametapa. KoHauHe olieHe BOXHE KOje TpeAcTaBsbajy usnaz OJIC2 nmonmonena,
nopeheHe cy ca MozenoM ca JiBa yla3Ha HapameTrpa. YO4eHa je OCETJbMBOCT pe3yjTara W
MOTYNHOCT pa3IWYUTOT paHTHpama BO3adya 3aBUCHO Oj Opoja MocMarpaHuX MapameTrapa.
KareropuzanujoM KOHAa4HUX OllEHa HM3BpIICHA je KiIacupUKalyja MoHamama Bo3aya. OHe
yje€IHO TIPEACTaBIbajy KBAHTUTATUBHYU M3Pa3 CTHIA BOXKIbE. Y JIpyroj dha3u, HakoH nopehema
nepGopMaHCH HAjJIONYJAPHUJUX aJropuTamMa MAIIWHCKOT Yy4yera, HW3BpIICH je oxadup
aNropuTMa KOju TpeAcTaB/ba HajOoJbe pemieme. Ha oBaj HauwmH, pemieH je mpobieM KOoju ce
OJTHOCH Ha MOJIeNIUpame MOTPOIIkhe ropusa. JJonpuHOC aucepraiyje oriaena ce y NpuMeHd
WHTETPUCAHOT MOJIea KOJUM je YTBpheHa MOTryhHOCT Mepema yTUIlaja TPaJICKUX yCJIoBa MpH
eBaJlyalllju CTUJIA BOXKIbE U Mpe/iBUl)arby MOTPOLIHE TOPUBA.

VY ceaMoOM morJaB/by JaT je MpeUIOr CUCTeMa 3a HarpaluBame BO3ada KOJjU MOLITY)Y
NPUHINIE eKO-BOXIbE. [Ipersienom mureparype HUCY yOueHH Mojenu HarpahuBama Bo3ada
3aCHOBAHU Ha OICHUBAKbY BOXKHIE, KOJU WHTETPUCAHO KOpHCTe (pa3u JIOTHUKE CKYIOBE H
MAaIIMHCKO y4eme. Ha OCHOBY MpeuioKeHOT WHTETPUCAHOT MOeia 3a KiIacupHuKauujy u
npeaBuhame IMOHAlIama BO3aya pa3MaTpaHe Ccy MOTyhHOCTH 3a pa3BHjaleM CcHCTeMa
HarpahuBama, koju Ou Omo 3acHOBaH Ha Beh wu3pauyyHaTHMM OlleHaMa TOKOM BOXIbE.
[Torennujanau OeHepuTH M ymITene y TOpHBY NPUMEHOM OBAKBOI CHCTEMa Cy AETaJbHO
pa3matpaHu U mpukazanu. [loceOHO je aHanu3npaHa AyropodyHa OJPKUBOCT CaMOT' CHCTEMa,
KOja MpeJicTaBsba jeflaH O]l TIIaBHUX Mpo0IeMa OBAaKBHX CHCTEMA.

Ha ocHOBy pe3ynTara, 0cMO 3aK/bYYHO MOIJIABJbE CAJIPKU OJrOBOpPE HA MHUTama y BE3U ca
MOCTAaBJbEHUM LMJBEBHMA M XHIOTE3aMa JOKTOpCKe aucepranuje. M3Bpmenu cy mpernen u
cucTeMaTu3alrja HayqYHHX JONPUHOCA KOjU Cy MPOMCTEKIN U3 HCTpakuBama. V3moxeHa je
aKTyelmHa IpoOJeMaTHKa W JaT NPEeIoT Jajber MpaBla HMCTPAXUBamba y IOCMATpPaHo]
obmactu. Ha kpajy je mata nutepaTypa KopuirheHa HPWIMKOM H3paje AHcepTanuje, Koja
CaJp KM peeBaHTHE pedepeHlie Ipyrux UCTpakuBaya.

J.2. Ilpuka3 Haj3HAYAjHUjUX PaI0Ba

Kangumar np Credan 3npaBkoBuh je myOnmkoBao 38 HayuyHuxX pamoBa. OCHOBHE 00JacTH
UCTpaXMBamba KaHIWAaTa cy: MHpopMauuoHe TexHonoruje u Big Data TexHuke, ceM Tora,
BUXOBAa TpUMEHa y caobpahajy W MNpeIuKTUBHA aHaIM3a Yy pa3IMYUTAM oOO0JacTuMa
caoOpahajHOr MH)KEHEpCTBAa MPUMEHOM METO/Ie MAIIMHCKOT yuema U (as3u soruke. Ocrane
00J1acTH UCTpaKMBamka KaHIUATa Cy: pPa3Boj HepeIalmoHuX 0asa rmojaTaka ca MPUMEHOM Y
caobpahajy, IpojeKTOBamke ONTUMH3AIMOHMX aITMKAIMja U Pa3B0j CUMYJIAIIMOHOT copTBepa.

VY pany [4] xanaugat ce 0aBHO aKTYEIHOM IMPOOJIEMAaTHKOM €Ballylidjeé CTUJIA BOXIbE H
KJIacu(pUKaIMjoM TOHAIIakha BO3ada Ca acleKTa €HepreTcke €(UKACHOCTH, Tj. MOTPOIIHE



ropuBa. OCHOBHH JONPUHOC paja MpejacTaBiba JAeHUHUCAHE OPUTHHATHOT METOAOJOIIKOT
OKBHpa 3a €Balyalld]y BOXI€ BO3aua, KOJH J€ 3acCHOBAH Ha yTBphuBamy H H300py
HajyTHIIAJHUJUX TTapameTapa BOXme noMohy kojux je moryhe aeduHucaTy KOHa4HY OLIEHY
BOXH-e. Pa3zBujamem Mozena kopuctehu mapamerpe Boxmbe (yOp3ame, MPUTHCAK Teaie raca
u Opoj oOpTaja MOTOpa) Kao yia3 W MPUMEHOM (a3u JIOTUYKHUX CKYIOBa THMA 2, MOXE Cce
pEeUINTH HenocTaTak y AeduHHUCamy NMpaBHiIa €KO-BOXKIE W HEHHMX TpaHuma. [Iperiemom
JUTEparype, 3aKJbyueHoO je J1a MOCTOjU MOT'YhHOCT MHTErpalyje MoJiesia MallIMHCKOT yuemha 1
®JIC2 monena y pa3Bojy ¥ UMILIEMEHTAIIM]H HOBOT OKBHpa 3a KiIacu(puKamujy u mpeapuhame
NoHalama Bo3aua. Ha ocHOBy yTBpheHor crama, pasMaTpaHa je MoryhHocT npumene
OBaKkBOI MOJIeNIa Y Pa3BOjy W HMIUICMEHTALHUjH CHCTEMa 32 MHOAPIIKY M KOHTPOJHCAY
BO3HHUX IAPKOBA TPAHCIIOPTHUX KOMITAaHH]a.

Konuent MoT u moryhHOCTH BeroBe MpuMeHe Y APYMCKOM U KEJIE3HHMYKOM caoOpahajy je
MpeaIMET UCTpaKUBamwa pajaosa: [8] u [16].

VY pamosuma [10], [13], [14], [15], [17] u [31] uctpaxyjy ce moryhHoctu npumeHe Big Data
TeXHOJIOTHja Ha T0JbY CKIIAJHINTEHa, 00pajie W aHaiM3e mojaraka y obmactu caoOpahaja.
mwp pama [10] je ymo3HaBame ca Big Data TexHOJOTHjOM, HEHHM HAjHIOMYJIapHHjUM
aJlaTMa, ¥ MpeIHOCTUMA HUXOBE NMpUMEHe Yy 00paau OrpOMHHMX KOJIMYMHA caoOpahajHux
noxataka. ¥ pamosuma [13] u [14] uctpaxyjy ce moryhnoctu Apache Hadoop miardopme y
CKJIAJUILITEhY U aHAJM3U MoJaTaka Koje TeHepHIy ceH30pu y caoOpahajy. ¥V pagoBuma [15]
u [17] pa3BujeHn Cy W ONMMCaHW MOJEIM WHTerpucama Big Data anamutuke y mocrtojehe
nH(pOPMALIMOHE CHUCTEME MIIM CHCTEME TOCIOBHE WHTEIUTEHIMje mpuMermyjyhu schema on
read mpucTyn y Mofenupamy. Y pany [31] peanuzoBana je cTynuja ciiydaja y OKBHPY KOje€ Cy
y3 nomoh Apache™ Hadoop® Big Data nnardopme oOpahusanu nonaru ca 10 ayromarckux
Opojaua caoOpahaja mocraBibeHux y rpaxy HoBom Cany u meroBoj oxosmmuu. Cryauja
ciydaja je mokaszaima ga Big Data TexHosorumje y KOMOMHAIMjU ca ajaTuMa IOCIOBHE
WHTEIUTEeHIIMje MOTy OWTH TOy3JaH oclioHal] y mnpahemy M ynpaBibamy caoOpahajHum
CHCTEMHUMA.

VY panmosuma [26], [27], [28], [29] u [33] BpuicHa je mMpeaUKHHja 00MMAa U CTPYKType
apymckor caoopahaja na nmyreBuma y Penyomumm CpOuju, Ha 4aCOBHOM, JHEBHOM HIIH
MeCceyHOM HHUBOY. Y pagoBuMa [5] u [34] u3BplieHa je NpeIUKIHja OLeHe BO3aYeBOr CTHJIA
ylpaB/bamba BO3WI0OM. Y pany [34] musb je 010 aa ce moKaxke Jia JJu ce€ MeToAa HaAriaeqaHoT
MAIIMHCKOT Y4€Hha MOXKE YCIEIIHO MPUMEHHUTH Y OLECHHBalkby BO3aYEBOI CTHJIA BOXKHIE Ca
acrieKkTa IMOTPOIIKE TOPUBA, aKO CE KAa0 HE3aBUCHHM aTpuOyTH y3My: Opoj oOpTaja MoTOpa,
MPOIICHAT MPUTUCKA MAMy4HIle raca U yop3ame Bo3uia. O0ydyaBame, BaluaIHja, TECTHPAE
U TMpUMEHa MoJiella MAIllMHCKOT y4yema 00aBJbeHU cy y codrBepckom anaty Wexa. Ha
CKYITOBHMMa TOJaTaka 3a o0ydaBame M TECTHpame Mojena MpUMemeHo je cienehux cemam
anroprTamMa MalluHCKOT yuewa: LinearRegression, MultilayerPerceptron, IBk (k-Hajonmmkux
cycena), M5P, Random Forest, Random Tree u REPTree. Hajoospe nepdopmance moxazanu
cy Monenu Oasupanu Ha anroputmMuma [Bk u Random Forest. Kao kpajibu pe3yaTaT OBOT
UCTpaXMBama J00HMjeHE Cy IMPOTHO3MpPAHE OLIEHE BO3aUYEBOI CTHJIA BOXKHE Yy MHTEPBAIY O]
jenHe cexkynzae. @uHaHA OllEHA BO3aY€BOI CTHJIA BOXKIbE€ M3padyHaTa je Kao apUTMETHYKa
CpeaMHa MPOTHO3MPAHKX OLIEHA BOXKILE 32 CBAKY CEKYH/TY.

Y pany [18] mpennokeH je Moaes HMHTerpanuje TPAaJUIMOHAJIHHX CHCTEMAa IOCJIOBHE
HHTeJUureHuuje u Big Data anaautuke, 6a3upaH Ha BHPTYyeJau3auMju moaaraka. [lwmb
BUpTYyeNnu3alyje mojaaTaka je Ja ce o] alulMKaluja cakpuje BehnHa TEXHUYKUX acliekarta o
TOME Kako W I/l ce MOoJaly 4yBajy, a Ja Ce CBM M3BOpHU MOJaTaka MPHUKaXy Kao jelaH



WHTETpUCAHU U3BOpP MojaTaka. [IpemioxkeHn MOAeN TECTHPaH je y CTYIUjU Ciiydaja y o0iactu
caoOpahaja. Ha Denodo Express 6.0 nnatdopmu U3BpIlCHA je BUPTyeIH3alldja U MHTETpalyja
nongataka u3 SQL Server 6aze momaraka i Hadoop 6a3e mopnaraka. PeanusoBana cryauja
cly4yaja TOTBpAWIA je Ja Kopuinlheme clioja BHUpTyelM3alyje MojaTaka HyAu OpojHe
NPEeJHOCTH, Kao IITO Cy: HE3aBUCHOCT OJ TEXHOJIOTHje H3BOpa IOAATaKa, JeJbeHhe
cnenuuUKanyje MeTa IMojaTaka, YHU(DHUIUpaH MPUCTYN Pa3TMYUTHM BpcTama CKIIQIUIITA
moJiaTaka, eHTPAM30BaHa WHTETpaIja MoIaTaka U J1eJbehe WHTETPAIMOHOT MPOTPAMCKOT
KO/1a, KOH3UCTCHTHH PEe3yITaTH W3BEIITaBamka, CPUKACAH TUCTPUOYHPAH MPUCTYI MOAANNUMA.
V pany [35] pa3BujeH je Mozen JieJberba MoJjaTaka y JaBHOM CEKTOpY Oa3upaH Ha TEXHOJOTH)H
BHUpTyenu3aiuje nojgataka. Cioj BUPTyelIM3alMje MojJaTaka WMIIEMEHTHPAH j€ MPUMEHOM
cepBepa 3a BUPTYEIU3alH]jy MoAaTaka.

VY panoBuma [21] u [36] uctpaxuBaHe cy mMoryhHocTH M orpaHmyema HepeJalMOHMX
(NoSQL) 6a3a nmojgaraka Ha IpuUMEpHMa NpUMEHE y IpyMcKoMm caoOpahajy. NoSQL 06aze
nojaTaka cy jefan o Hocehux cryboBa Big Data Texnosioruja. Y nopehemy ca penanoHum
0a3ama mojaTaka, oHe omoryhaBajy Behy pacmosioXHBOCT, ajld ce KOJl OBHUX 0a3a Imojaraka,
HE MOXE rapaHTOBAaTH KOH3MCTEHTHOCT CBUX IOJaTaka y CBakoM TpeHYTKy. Jlo nmaHac cy
pazBujeHH cienehy HepealMOHM MOJeJH NOJATAKA: KJbY4-BPEIHOCT, KOJOHCKH,
rpadoBCKM M MOJEN 3aCHOBaH Ha JMOKyMeHTHMa. Pax [36] ommcyje KOHTEKCT Yy KOM CY
HacTajle HepenanuoHe 0a3e mojaTaka, NpeICcTaB/ba HUXOBE 3ajeJHUUKE KapaKTepUCTHUKE,
MPEJHOCTH M OrpaHHueHha y Kopuihemy, a Ha IpuMepuMa IeMOHCTPUpPa OCOOCHOCTH CBAKOT
OJ1 YETHPH Y OBOM TPEHYTKY MNPHUCYyTHA HEpelalMoHa Mojela mojaraka. Y pany [21]
aHanmu3upane cy moryhHoctu HajnonynapHuje NoSQOL 6a3e noxaraka nanac — MongoDB, y
MOJIETINpay, CKIATUIITEHY U aHanu3u Big Data ckynoBa nojaTaka Koje TeHepHIle APYMCKU
caoOpahaj. ¥ HacTaBKy Cy JaTW Haj3HauyajHHjU 3aKJby4lld OBOI HCTpakuBama. Hacympor
penanoHuM 0azama, mpojekToBame meme MongoDB 0a3e mojaTaka je jeIHOCTAaBHHU]E H
BPEeMEHCKM Mame 3axTeBHO. CTora je y CBpXy ONTHUMH3AlMje YIUTa e(puKacHHje
MIPOJEKTOBATH pa3IUYMUTE HEpesallMOHe HIeME 3a HCTE€ CHpPOBE IMOAATKe, HEro MpOjeKTOBATU
JeOHYy peNanmuoHy IIeMy M KOMIUIMKOBaHE U 3axTeBHe ynure. DIeKCHOMIHOCT H
TUHaMUYHOCT MongoDB Mojena mojataka je KJbydHa MpeHOCT OBE BpcTe 0aze y nopehemy
ca TpaJUIMOHAIHUM pelaluoHNMM Oa3ama mnonataka. @uexcuOwinaHn Mojen mojaraka
MongoDB 6a3a ckpahyje Bpeme noTpebHo 3a pa3Boj ammukamuja. CaoOpahaj u TpaHcopT U3
MUHYTa y MHHYT TE€HEpUIIy OTrpOMHE KOJMYHMHE IojaTaka, ma cy aobpe mnepdopmance
MongoDB 6a3e y o0panu BEIMKUX KOJMYMHA TOJaTaka HEHa Jpyra 3HadajHa OCOOWHA.
®nexcuOuIHOCT M 10o0pe mnepdopmMaHce YHMHE OBY BpCTy 0Oa3a mojaTaka O30MIBHUM
KaHIUIaTOM 3a PUMEHY y caoOpahajHUM UM TPaHCIIOPTHUM aruTMKaIlfjama.

[Tox mpeTmocTaBKOM Jia ce 3aTBOPEHM BaroHW KOPHCTE Kao KOHTEJHEpH, Y panoBuma [3] u
[22] monmenupa ce u pemaBa yroBap Ookc majera y Barone kao C&P (Cutting and
Packing) npobnem, CLP (Container Loading Problem) tuna. Ha mouetky je ¢opmynucan
OCHOBHM MaTEMaTHYKH MOJIe] KOjU YKJby4dyje CTaHIapAHa OrpaHHuYeHka Koja Cce THUY
OpHjeHTaIlHje, CI0KEHOCTH, TO3UIIMOHUPAkha, TSKUHE, paBHOTEXKE U cTabuinHocTH. [lonaTHa
orpaHWYeHa Ce YKJbYUY]y Y MOJelNe Kajia je To MmoTpeOHo. MaTeMaTHyku MOJEN je KOJIupaH
kopumrhemem mporpamckor jesuka OPL (Optimization Programming Language), a 3aTum
pemieH y3 nomoh conBepa CPLEX Optimizer. I'enepucaHo peliekhe MaTEMaTHIKOT MOJEIa,
N0OUjeHH TUTaH YyTOBapa, CONBEP CKIAMUINTH Y Access 6a3u nonataka. Windows annukanuja
RailLoad, nmninemenTupada y mporpaMmckoM je3uky Visual Basic, komyHunupa ca Access
0a3oM mojaTaka M BU3yelM3yje IUIaH yroBapa, omoryhaBajyhu KopuCHMKY Jako mpaheme
Tor iaHa. MiMmiuemenTupanu copTBep je TecTHpaH Ha BEIMKOM OpOjy MpuMepa M IMOCTUTAO
je ,,JOBOJBHO J00pa‘“ periema 3a peaqHy yrnoTpely Mo CBUM IOCMAaTPaHUM KPUTEpPHjyMUMa



ONTUMH3AIMje: MaKCHUMH3alMja TEXHHCKE HMCKOPUIINEHOCTH BaroHa, MaKCHUMH3aIHja
nckopunihema 3alpeMUHE BaroHa W MaKCHMHU3alMja TOHAEpUcaHe noouTtu. Moxke ce
3aKkJbY4UTH 1@ codprBep RailLoad Moxe MOHYAMTH IyHY MOJAPIIKY CTBApHUM IMpoOiieMuMa
IJaHupama, a NoceOHO jacHoM mpahemy ytoBapa pobe Buibymkapom. Pax [3] je
eBUJICHTHpaH Yy Scopus 6a3u u xerepouutupan 3 myra y yaconucuma ca JCR nucre sa IF.

Pan [38] 6GaBu ce mpobieMoM MHUHHUMH3ALMje IleHe MpeHoca moaaraka y (yHKIuju
KamamuTreTa TeJICKOMYHUKAIIMOHUX JIMHKOBA. Y IUJbY pelllaBamba OBOT MpodiiemMa, MpBO je
dbopmynucaH MaTeMaTHYKHd MOJIEN, a 3aTUM JHW3ajHHpaHa U MMIUIEMEHTHpaHa oJroBapajyha
aruTMKalyja y JeKJIapaTUBHOM IPOTPaMCKOM je3uKy. 3a morpede TecTHpama aruidKalyje,
pasBujeH je moMohHU coTBEp KOjU CIy4ajHO TEHEPHUIIE TEICKOMYHHUKAIIMOHY MpPEXY ca
3amatuM ocobunama. OBo naje MOryhHOCT Jja arMKammjy TeCTUpamMo Ha IPOU3BOJEHOM OpOjy
Pa3NMMYNTHAX TEIEKOMYHUKAIMOHUX MpeXka, ca Pa3InYuTUM OpojeM YBOpPOBa M JIMHKOBA. Y
pamy cy MpeACTaB/beHH U JETAaJbHO aHAJM3UPaHH PE3yATaTH ONTHMH3AIM]e 32 HEKOJIHKO
CITy4ajHO TEHEPUCAHHUX TEICKOMYHHKAIIMOHUX MPEXa.



B. OHEHA HCITYIBEHOCTH YCJIOBA

Ha ocHOBy momHeTe JOKYMEHTalldje, aHAJIM30M HaydyHUX, CTPYYHHX M HACTaBHUX
akTUBHOCTH, Komrcuja u3/Baja OHE Koje yKa3yjy Ha UCIYH-CHOCT YCIIOBa U KPUTEPHUjyME 32
n300p KaHIuIaTa y 3Bame JOIEeHTa Ha YHuBep3utTery y beorpamy. Hamme, np Credan
3npaBkoBuh:

e lma HayyHM Ha3MB [JIOKTOpa Hayka (JOKTOp TEXHHUYKHMX Hayka, o0JsacT
OpraHu3allMOHUX HayKa) W3 HaydyHe oO0nacTd 3a Kojy ce Oupa, CcTeueH Ha
aKpeIUTOBAHOM YHHBEP3UTETYy M aKPEAUTOBAHOM CTYIHJCKOM IMPOrpamy y 3€MIbH.
Kangunat je onOpaHuo TOKTOPCKY AWCEPTAIH]y HOJ HAa3UBOM ,, [ umezpucanu mooen
3a kaacugukayujy u npeosuharve nounawirba eozaua‘ 29. 06. 2022. romuHe Ha
@axynrery opraHu3zalMoHUX Hayka y beorpany, YHusepsurera y beorpany. Hayyna
obnacT jokToparta jecy MHGOpPMAIMOHE TEXHOJIOTH]e, T€ MOXXEMO KOHCTAaTOBaTH Ja
KaHJUJAT 33/10BOJbaBa MPBH YCIOB Ja Oyae n3abpaH 3a HACTaBHHKA y YKOj HAYy4HO]
obnactu ,,IuopmaTuka“.

e lima oapraHO MPHUCTYIHO NpeAaBame U3 yxe HaydHe obnactu ,,MIHpopmaTuka®, koje
je umeHoBana KoMucuja mo3uTHUBHO OreHmIIIa pocedHoM orieHoM 5.00 (mer).

e Tokom 8 rommna HacraBHor paaa Ha CaoOpahajuom daxkyarery, KaHauaaT je
Ip>Kao HAcTaBy Ha OCHOBHMM W MacTep cTynujama. Y BaxeheM akpenuTalmoHOM
mukiaycy CaoOpahajuor ¢akynrera, on mk. 2021/22, anraxoBaH je Ha 6 mpeameTa
YHO ,,Madopmaruka* (5 Ha OCHOBHUM U | Ha MacTep CTyaujama).

e Kannunat nma Mo3UTHBHE OIICHE Y aHKETama 3a CTYJCHTCKO BPEIHOBAME MEraromkKor
paga HacTaBHMKa Koje je cmpoBomuo CaoOpahajum dakynarer. Y mnepuomy on
mk. 2014/15. go mk. 2021/22. (3a mpeaMere OCHOBHUX CTYAHja) OICHEH je
MIPOCEYHOM O1IeHOM 4.69. YV aHKkeTHpamy je yuecTtBoBasio 1227 cryneHara.

e Kanaunar je o0jaBuo ykynHo 38 Hay4HHMX pasioBa, O KOjUX Cy 4 paja y yacomucuma
ca SSCI u SCle nucte (jeman pan xareropuje M21, nBa xateropuje M22 u jenan
kareropuje M23). Cem Tora kanauaat uma 24 caommTema ca MelyyHapoHor HaydyHOT
CKyIla KOja Cy IITaMIIaHa y [eJMHH, 5 pajioBa y 4aCOMMCHMa HAIlMOHAIHOT 3Havaja, 4
npefaBamba MO TMO3MBY HAa CKYNOBMMA HAIMOHAIHOT 3Hadaja U | pag y TEeMaTCKOM
300pHUKY Mel)yHapoaHOT 3Havaja.

e 13 kareropuje u3d6opHux yciopa “CTpydHo - TpoheCHOHATHA JOMPUHOC”, KaHIUAAT
WCITyHaBa YCJIOB “‘CapaJiHUK Yy pealli3alliju Mpojekara’. YYecTBOBAO je Ha MPOjEKTy
(TP 036012) nHaumoHanHOr 3HAyaja (UHAHCHUpPAHOT OJ CTpaHe MMHHUCTApCTBA
MPOCBETE, HAyKe W TEXHOJIOMIKOT pa3Boja PemyOmmke CpOuje, ceM Tora TpeHYTHO je
yuecHuk Ha npojexty [TAHAILIEA, y oksupy Ilporpama U/IEJE, ¢unancupanor of
ctpane donna 3a Hayky Penyonuke Cpouje.

e Kao wiaH KoMHCHje 3a OIEHY 3Hama CTyJAeHaTa y KBH3Yy 3Hama Ha CTYICHCTKO]
manupecrammju Caobpahmjana 2019, kaHmuaar MMa HMCKYyCTBa Yy BaHHACTaBHUM
aKTHMBHOCTHMA Ca CTyICHTHMA.

e Kpo3 npojexar HaIMOHAIHOT 3Hauaja, capahuBao je ca PaKyaTeTOM TEXHUYKUX HayKa
VuuBepsutera y HoBom Cany, ['paheBunckum ¢dakynretom VYHHBep3uTeTa Yy
beorpany u Uuctutyrom "Kupuno CaBuh" y beorpany.

e KanaunmaT je wiaH CBETCKOT CTPYKOBHOT YApYK€mha U3 001acTH HMH(POPMALMOHHUX
texnosoryja IEEE u [Ipymta 3a undopmatuxy CpoOuje.



E. 3AKJbYYAK U IIPEJIOI

Ha 0CcHOBY Tperesia I0CTaBJbeHe JOKyMEeHTalje, Komrcuja KOHCTaTyje 1a ce Ha KOHKYpC 3a
H360p y 3Barbe JOLEHTA 32 Y)Xy Hay4Hy 00JacT JJMupopmaruka* y npeuheHOM pOKy jaBHO
jenan xanmuaat, ap Credan 3apaskosub.

Komucuja 3akpydyje aa xanaupar ap Credan 3xpaskosuh y NOTIYHOCTH, bopmasHo U
CYIITMHCKH, MCIyIaBa CBE YCIOBE Mpe/BHl)eHE KOHKYpPCOM, 3aKOHOM O BHCOKOM
obpazoBamy PenyGnuke Cp6mje, Ctatyrom YHHBEp3UTETA Y Beorpany, CraryroMm
Caobpahajuor dakynrera, Kpurepujymuma 3a CTHIALE 3Baiba HACTABHHKA HA VHHBEP3UTETY
y beorpamy u IlpaBuiHHKOM O MHHHMAJIHMM YCJIOBHMA 3a CTHL@Ib€ 3BaHa HACTABHWKA HA

Yuusep3utery v beorpanuy.

Kangupar ap Credan 3xpaBkoBuh je y CBOM J0CAaJallFbeM paxy IOCTHTA0 3HaYajHe
pesyiTaTe y HAay4HO-HCTPaKMBAYyKOM pajy M [0Ka3ao BHCOK HHBO nocseheHoCcTH,
OJrOBOPHOCTH M U3PAKEH CMUCA0 32 HACTABHH Pal.

Ha OCHOBY CBEra IpeTXojHO HCKa3aHor y osom K3Bewtajy, Komucuja ca 3a/10BOJbCTBOM
npeanaxe Jlexany u M36opuom Behy CaobpahajHor dakyirera Vuuep3urera y beorpany,
na ce xaumunar ap Credan 3apaskosuh, uzadepe y 38ambe I0UEHTA 33 YXKy HAYUHY obnact
., Angpopmaruka“, Ha oapeljeHo Bpeme 0/l IIET TOJMHA, Ca TyHUM PafHUM BPEMCHOM, Ko H
na ce mpeior ynyrd Behy nayynux 00acTu TEXHHUKHX Hayka Yuusep3urera y beorpany

HA KOHAYHO yCBajame.

V Beorpany, 16. cenrembap 2022. roguue

YJIAHOBU KOMUCHJE:

Jp Crahana Ygticosuh, BaHpeHH npodecop, npeiacenasajyha
Vuusep3ureT y beorpany — Caobpahajuu dakynrer

Hp Ana Vaefaiy, 1oueHT
Vuuepsuter y beorpay — Caobpahajuu paxynrer

Jlp Mupocias Musosuh, pesosau npodecop
Vuusepsutet y beorpaay — ®akynreT OpraHn3alHoHuX HayKa



