YHUBEP3SUTET Y BEOI'PALY
CAOBPARAIJHN ®AKYNTET

HACTABHO-HAYYHOM BERY

MpeameT: Mogo6HOCT TemMe M KaHauaaTa MwunaHa MwunocasrbeBuha, MacT. MHX. caob. 3a
n3pany AOKTOpPCKe AncepTauuje

Opnykom HacraBHo-HayyHor Beha CaobpahajHor dakynteta (6p. 787/4 on 13.09.2018)
ofp>kaHor 11.09.2018. roanHe MMeHOBaHM CMO 3a 4/iaHoBe Komucuje 3a oueHy nogobHoCTU
Teme U KaHgupata MwunaHa Mwunocae/beBuha, MacT. MHX. caob. 3a u3pafy [OKTOPCKe
fuceptaumje M HayyHe 3acHosaHocTu Teme ,,ONTUMMUMBAUMIA TEXHONOLWKNX
OMEPAUWIA Y XXENE3HNYKNM POBHUM TEPMUWHAJTMA*.

Ha ocHOBY MaTepujania NpUIoXKeHOT y3 3aXTeB KaHauaaTa, Komucuja nogHocu creaehn:

N3BEHITAJ

1. MOJALIA O KAHAUJATY

1.1. Buozpaghcku nooayu

MwunaH MwunocasreBuh je poheH 28.10.1989. roguHe y Jleckosuy. OCHOBHY LUKONY je
3aBpwuno y Mupoty, a cpefwy, XKenesHWUky TexHUUKY wwKony y beorpagy. CaobpahajHu
(hakynteT YHuBep3uTeta y beorpagy ynucao je 2008. roguHe Ha CTYAMJCKOM OACEKY
XKenesHnuku caobpahaj n TpaHCMopT a gunioMupao je 2012. roguHe ca NPOCeYyHOM OLLEHOM
9,06. Ha CaobpahajHom (hakynTeTy YHuBep3uTeTa y beorpagy, 3aBpLuvo je v Mactep CTyauje
2013. roguHe ca npocevyHom oueHom 10. Tokom 2013. roamHe je obuo Harpagy 3a Hajoosber
AUNNOMUpaHOT CTyAeHTa CTyAMjCKOr oAceka >XenesHuyku caobpahaj W TpaHCnoprT.
[Jokrtopcke ctyauje je ynucao 2015. roguHe Ha CaobpahajHOM (hakynTeTy YHuBep3uTeTa y
Beorpagy, ctyamnjckm nporpam Caobpahaj. TpeHYTHO je 3anocrieH y Bucokoj XenesHuukoj
LLKONN CTPYKOBHUX CTyAMja y beorpaay, Kao acucTeHT Ha npefmetuma “"OcHoBe caobpahaja
n TpaHcnopTa”, "CaBpemeHe TexHofOruMje pobHor TpaHcnopta”, "OpraHusaumja npeso3sa
onacHux marepuja”, "be3beqHOCT »xenesHUYKor caobpahaja”, "MIHAYCTPUICKN 1 YHYTpaLLHU
TpaHcrnopT" 1 "CTtpydyHa npakca”. Aytop u koayTtop je 11 pafoBa Ha MefyHapogHUM u
LoMahuM CTPyYHMM CKynoBsmMma 1 y yaconucuma (M33, M53).



1.2. Cmeueno HayuHO-UCMPA}CU6aA4KO UCKYCHIBO

KaHauaaT je Ha JOKTOPCKMM CTyamjama nosoxuo cneaehe npeamere:

P. B. MNpegmer OueHa | ECINB Jdatym
1. YnpaB/barke TOKOBMMA Ha TPAHCMNOPTHUM MpeXama 10 7 14.07.2016.
5 da3u cuctemu ca npumeHama y caobpahajy v 10 7 14.07.2016.
TpaHcnopTy

3 Tpch_nopTHa MOINTUKA Y OKBUPY CTpaTeruje o4pxmBor 10 7 21.09.2016.
passoja

" CucTemu 3a NOAPLLKY OANYyUMBakY Y caobpahajy v 9 7 93.09.2016.
TpaHcnopTy

5. VH(hopmaLMoHN CUCTEMM Y IOTUCT LN 10 7 23.09.2016.

6. Mogenvparbe TEXHOMOTWje XKenesHn4YKor caobpahaja 10 7 22.09.2017.

7. | Cumynaumja y >XenesHnmykom caobpahajy 10 7 22.09.2017.

8. MpojeKTHN MeHaLIMEHT Y caobpahajHOM NHXEeHEPCTBY 10 7 11.04.2018.

). 56
KaHgunaar je ucnyHuo v cnegehe obasese:

P. b. OobaBe3a ECMNB Jatym
1 MoauwWwHKM pag Ha ceMnHapy 4 23.09.2016.
2. Mpegnor ncTpaXknsara y OKBUPY LOKTOPCKe AucepTauuje 16 29.09.2018.
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1.3. Cnucak ob6jaswvenux paooea

PafoBu 06jaB/beHN Ha MeflyHapOAHUM KOH(bepeHLmnjama:

1. Milosavljevi¢, M., Vasiljevi¢, N., Milinkovi¢, S., Veskovi¢, S., Branovi¢, 1. (2013).
Simulacioni model zeleznicko-drumskog terminala u tehnologiji pokretnih autostrada,
YUINFO 13, pp. 566-571.

2. Milosavljevi¢, M., Milinkovi¢, S., Veskovi¢, S., Branovi¢, 1., A¢imovi¢, S. (2014).
Analiza sistema BG Voza primenom simulacionog paketa OPENTRACK, YUINFO
14, pp. 473-478.

3. Jeremi¢, D., Milosavljevi¢, M., Milinkovi¢, S., Veskovié, S., Bundalo, Z. (2016).
Simulation of a railway mainline junction using High level Petri nets, 6" conference
ICIST 2016, proceedings vol. 1, pp. 235-240.

4. Bundalo, Z., Milosavljevié¢, M., Bursa¢, M. (2016). Analysis of current situation and
development of container terminal in Belgrade, International Scientific Journal
"Horizons", Series B, Year X, Vol. 3, pp. 259-270.

5. Jeremic, D., Milinkovié, S., Ivi¢, M., Schobel, A., Aksentijevi¢, J., Milosavljevi¢, M.
(2016). Simulation of Train Traffic on a Single Track Line Passing Sidings using
OpenTrack, 3™ conference ICTTE, Belgrade, pp. 401-408.



6. Jeremic, D., Milosavljevi¢, M., Milinkovi¢, S., Vujovi¢, D. (2017). Simulation model
of suburban passenger trains service on upgraded railway line, 7 conference ICIST,
proceedings vol. 2, pp. 430-434.

7. Milosavljevi¢, M., Bursaé, M., Trickovi¢, G. (2017). Izbor lokacije Zeleznicko-
drumskog kontejnerskog terminala na podruju Srbije primenom metoda
viSekriterijumskog odlucivanja, VI International Symposium New Horizons, pp. 534-543.

8. Milosavljevi¢, M., Bursa¢, M., Trickovi¢, G. (2018). Selection of the railroad
container terminal in Serbia based on multi criteria decision making methods,
Decision Making: Applications in Management and Engineering (DMAME), Vol. 1,
No. 2, pp. 1-15.

9. Milosavljevi¢, M., Macura, D., KneZevi¢, N., Bojovi¢, N. (2018). Model za
odredivanje dinamickih prioriteta zeleznickih infrastrukturnih projekata, Tehnika, 65 (3),
pp. 401-406.

1.4. Ouyena nooo6nocmu meme u Kanouoama

Ha ocHOBY HaBefjeHMX Mofaraka O KaHAWAaTy, CrlMCcKa MOJIoKEeHUX ucnuTta U ofpaheHnx
obaBe3a KaHaupat je cakynuo 76 ECIIB 6ogoBsa. lNpema HacTaBHOM MiaHy W nporpaMy
LOKTOPCKMX akageMmckux ctyamja CaobpahajHor chakynteta (unaH 4. [pasuiHuKa
LOKTOPCKMX  akafileMckux cryamja CaobpahajHor (pakynteta — CTyaujcku nporpam
Caob6pahaj), kaHamgatr Munad MwunocaeseBuh, MacT. UHX. caob., UCNYHWO je cBe obaBese y
UWbY u3page LOKTOpCKe Auceptaumje. Komucuja je mMuL/bera, 3aCHOBAHOr Ha Hanpep
M3HETUM uMibeHMLaMa O JocajallkeM pafy W pesyntatmma, fAa kaHgugar Mwnad
Munocas/beBuh ncnywasa CBe YC/10Be NOLOOHOCTU 3a paj Ha NPeA/I0XEHO] TEMM.

2. IPEAMET U I1Jb UCTPAKUBAIbA

2.1. IlIpeomem ucmpasicusarsa

MpesmeT ucTpaxuBarwa y 0BOj LOKTOPCKOj AMcepTauuju je CUMYMauMOHO MoZenvparbe U
ONTUMM3aLMja TEXHOOLIKMX Onepaumja y pobHUM TepMUHAIUMa, ynopefrBare pasimunTmx
BapujaHTHUX pELLEeHa M NOHALLahke CUCTEMA Y PasIMUMTUM yCcnoBuma. VCTpaxusareMm je
06yxBaheH yTuLaj TEXHONOLLIKMX OMepaLpja Xene3HU4Kor nogcmucrema y po6Hom TepmuHany
Ha (DyHKUMOHUCake POBHOr TepMuHana y uefnHW. [pobremaruka »KenesHUYKUX pobHuX
TepMuHasa je 061acT Koja Huje 4OBO/LHO pa3matpaHa y gomahoj u cTpaHoj futeparypu. Y
CBETY, @ W KOA4 Hac, MOCTOjU BefMKM 6poj PpoOHUX TepMmuHana, pPasINYUTKX
NH(PACTPYKTYPHUX peLletba, HaMeHa U KanauuTeTta y3 TeHeHLUMjy CTanHor pacTa 1 pasBsoja.
Y 0BUM TepMUHa/IMMa MOCTOjW 3HavajaH NPOTOK pobe Npu UHTepaKUMjn pasnnynTux BUL0Ba
caobpahaja Koju HajueLlhe yTuye Ha BEIMYMHY U CTPYKTYPY TepMUHANA.



Po6bHM TepMuHa/IM MpeAcTaB/bajy MecTa Ha KojuMma [0/1a3n 40 WHTepakuumje pasnMyuntux
BMAoBa caobpahaja M Ha Kojuma ce Mory 06aB/baTi TPaAHCMOPTHO-MaHUNYNaTUBHU U
cKnagvwHu nocnosu. Hajsehn 6poj pobHWX TepMuHasa CacToju Ce 0f, HeKO/IMKO
nogcuctema, Koju cy y MehycobHOj MHTepakumju. JefaH 0f Haj3Ha4ajHMjuUX efemMeHarta
TepMUHasa je MPeToBapHW CUCTEM KOjU Ce jaB/ba Yy CBAKOM MOACUCTEMY &M U CIYXW 3a
MeflycobHO noBe3MBakbe CBUX MOACUCTEMA, NPUIUKOM MpeToBapa pobe ca pasmnyUTUX
B1AoBa caobpahaja. »XenesHuuky caobpahaj ka0 Heus3oCTaBHa LeiMHa pPobHUX TepMUHasa
jenaH je off K/bY4HUX CErMeHaTa 3a HeroBo (DYHKLMOHNCAHE.

TexHO/OLLKe onepavmje Koje ce jaB/bajy y TepMUHaIMMa, BPpeMeHa NpeToBapa 1 3afpkaBara
Cy Of BENMKOT 3Hayaja jep AVMPEKTHO YTUYY Ha BpeMe nyToBarba Po6e M TPOLLKOBE KOju ce
jaB/bajy Ha TpaHcnopTHOM nyty. M3 TOr pasnora je GWTHO YCKNaAWTU CBe MapasiesiHe
onepauuje Koje ce jaB/bajy y TepMuHasmma. Takohe, NoTpebHO je M ONTMMU30BaTV OHe
onepauuje unja peasmsaumja GUPEKTHO YTUYe Ha peanm3alujy HeKe HapefHe U Koja MOXe
MPOY3POKOBAaTK CeKyHZapHa Kallkerba WAN CTBapara [LOAATHUX 3arywera. MoryhHocT
BpLUEa MapasesHMX onepauuja yroBapa M MCTOBapa pobe ca Xene3HUYKMX Kofa, Wm
[OVPeKTaH NpeToBap Ha KonoceLMma NpeLcTaB/bajy caMo HEKE aKTUBHOCTM KOje YTUYY Ha paj,
XeNesHWUYKNX pobHUX TepMuHana, a WHAMPEKTHO W Ha pag W onTuMmM3auujy paja
KOMMJIETHOT TepMUHana.

CumynauvoHVM MOJenvparbemM TEXHOJOLIKMX Onepauuja U ONTUMMU3ALMUJOM >KenesHUYKor
nogucucTeMa npu pasInymMTM ynasHUM NogalMma Kao LUTO Cy KOJIOCeYHU KanauuTeTtu, 6poj
KO/MOCeKa, pef, BOXHe BO30Ba WM MpaBuy npeso3a pobe morno 6wm ce pohm o 6oswer
nckopuwherwa KanauuteTa n kpahux 3agpxasara y TepMuHanmma. MNpegMeT ucTpaxmsara
OBOI pafja je pas3Boj CMMYynauuoHOr Mofena npuMeHoMm [leTpujeBMX Mpexa Koju
BEPOAOCTOjJHO NpefCTaB/ba aKTUBHOCTU U MPOLece Koje ce jaB/bajy y pOOHUM TepMUHaIMMa.
CumynauvoHu wmogen T[leTpujeBUX Mpexa Moxe [o6po fa onuile (YHKUMOHUCaHe
nogucucTeMa TePMUHAMA, Ka0 W C/IOXKeHe Mpouece KOju Ce jaB/bajy Kako YHyTap
Xene3HNUKNX pobHNX TePMUHaNA TaKo U Ha ynasy Y TepMUHa Ca jaBHE XENe3HNYKE MPEXE.
Hajseha npegHocT kopuwherwa T[leTpujeBUX Mpexa orfiefa Ce Kpo3 e(UKacHOCT U
(hieKCBUIHOCT Y MOAenupary KOMMIEKCHUX CUCTeMa 1 MOryhHOCTU NpuMeHe MoAena npu
PasIMUUTUM NHPPACTPYKTYPHUM peLLermma 1 ynasHUM nogauyma.

CBu pobujeHV n3nasHM Mnojaun a y Be3n ca BO3HWUM CPELCTBMMA, MH(PACTPYKTYPHUM
KanauuTeTiMa, HaCTaHKOM YCKMX Tpna M BPeMEHOM Tpajarba W Yekawa Ha MojefuHUM
aKTVMBHOCTMMA W Npouecuma, NpeacTas/bajy ynasHe nofaTke 3a Mofen onTuMusauuje paga
XenesHWUYKnx pobHux TepmuHana. Mogen he 6uTM pasBuMjeH NPUMEHOM MeToza
BULLEKPUTEPUjYMCKE ONTUMU3aUMje NMyTeM KOjer ce BPLUX Ofabvp HajnorofHuje BapujaHTe
po6HOT TepMUHaNa y pasnMynTM YCoB1Ma N TEXHOJIOLLKUM orepaLmjama.

2.2. Huw ucmpascusara

Lin/b ncTpaxkuBarma je aHaiM3a TepMUHaTa Kao M YTUL@j TEeXHOMOWKUX onepalmja
)KENE3HUYKOTr MOACMCTEMA Ha (DYHKUMOHWCAtbe TepMUHana Y Le/MHW. AHanm3a paga
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TEXHOMOLIKNX Onepauunja, BO3HWX CpeAcTaBa W OKeMe3HWYKe WH(pacTpykType 6uhe
mMojenupaHa lNeTpujeBMM Mpexkama, OAHOCHO 6uhe pasBujeH CUMYnauuMoHW MoAen Koju he
NCMUTUBATM 3aBUCHOCT TEXHOJ/IOLIKMX oOnepauvja ¥ (QYyHKUMOHUCakE TepMUHata Yy
PasINYMUTUM eKCrnioaTauroHUM ycroBnma. Pe3yntatu CUMmynaunuoHor Mogena npeacrasrbajy
ynasHe nojaTke Mofena BULUEKPUTEPUjYMCKE OMNTUMU3aUMje Kojum he ce M3BPLUMTU
ONTMMM3aLMja TEXHOOLIKMX OMnepaumja Yy >KenesHU4KoM po6HOM TepMuHay.

2.3. Océpm Ha penesanmue oubnuozpaghcke nooamke

NcTpaxmBarba Koja ce TUYy pOOHMX TepMuHana (KOHTejHepCKW, APYMCKO-XKene3HUYKW,
NYYKN UTA.) MOTY Ce NMOAEeNUTU Yy [Be BefnKe rpyne. MpBy rpyny YmMHe UCTpaxkmBara Koja
rnocmarpajy pobHe TepmuHasie Kao jeAVMHCTBEHW CWUCTEM KOjU Ce CacToju W3 HEKOJIMKO
pasnnuntux nogevcrema (Dotoli et al., 2010; Maione et al., 2005). VicTpaxxmBama y Be3u ca
nojefMHa4YHUM [enoBMMa TepMuHana 1 onepauujama Koje ce y wuMma 0fBujajy cnagajy y
Apyry rpyny. [pyra rpyna UcTpaxusara YecTO Cafp>Xn W HEOMXOLHe efieMeHTe OCTaINX
MofcucTema WU fenosa TepMUHaNa, NpPu Yemy je acrekT Ha aHanuM3unpamy, yHarpehewy nm
onTuMm3aumjn nocmarpaHor nogeuctema (Kemper et al., 2000; Rouky et al., 2018).

WcTpaxkmBarba y Be3u ca peLlaBawem npobieMa pobHUX TepMmUHaa, Nopes NoMeHyTe nogese
MOTY Ce pa3BpcTatv y TpU rpyre Koje umajy BenMKu yTuuaj Ha bhinuxosy egukacHocT (Cavone
et al., 2017). Pewasatbe npobnema nokauuje TepMuHana, uspase NHMPPaCTPYKTYPHOT niaHa
nnu ofpehrBare NOTpebHor 6poja NPeToBapHUX CpPeacTasa y NPeTOBapHOM NPOLECY cnaja y
cTpatewky rpyny npo6nema (Stevi¢ et al., 2015). OnepaTMBHM HMBO UCTPaxyje U Aaje
04roBsop Ha npobnieme pacrnopehuBama CpeAcTaBa NPETOBapHe MexaHW3auuje, KOHTejHepa
MPUIMKOM YTOBapa WM WUCTOBapa ca APYMCKUX/HKENe3HUYKNX TPaHCMOPTHUX CPeAcTasa,
npobnieM CcKNaguiTewa, WM ONTUMM3AUMjy TEXHOOLKUX oOrepaumja y pasimunTmM
nogcuctemmnma pobHux TepMmuHana (Grebennik et al., 2017). Pa3for nexxu y YnkweHuum na
HajBehu 6poj 3acToja, 3aryLuerba, nopemehaja y pagy TepMuUHasia 1 nojasa YCKMX rpfia Hactaje
ynpaBso 360r HeyckfafeHUX TEXHOIOLKUX ornepauuja nojefuHayHuX NoACcUCTeMa Y OKBUPY
TepMUHaa.

Benvkn 6poj ncTpakmBara pobHUX TepMUHaNa y Besu ca onTUMM3aLMjoM paga cpefcrasa
MpeToBapHe MexaHus3auuje M KpeTaweM pasmMyuuTUX MpeToBapHUX CpeacTasa M3Mmehy
TepMuHanckux nogcuctema (Gudelj et al., 2012; Zhang et al., 2013).

Beoma manu 6poj pasoBa ofHOCKM Ce Ha Yydewlhe >enesHWYKOr caobpahaja y TepeTHuUM
TepMuHasmma. [eo aytopa je npob6sieM >kenesHUYKMX PoBHUX TepMUHana NPeacTaBno Kao
npobnem fpyre (4PYMCKO-)Kene3HUYKn) n Tpehe (OKene3HWUKO-XenesHUYKu TepMuHaIn y
KOjuMa Ce MmpeToBap BPLUM AMPEKTHO Ca BO3a Ha BO3) reHepauuje paHXMpHUX CTaHuua 3a
pellaBare npobnema pacnopehBara BO3HUX CPeAcTasa U ONTuMM3aumje 6poja Kosoceka u
6poja focTasa Ha konoceke (Boysen et al., 2010; Boysen et al., 2013; Fioribello et al., 2016).

MpumeHa pasnnunTyx MeTpujeBnx Mpexa: BPEMEHCKUX, 060jeHNX, CTOXaCTUUKMX UK (ha3u
Yy CUMYNaLUMOHOM MOAenmpary PO6HUX TepMuHana MOXe ce MpoHahu y nuTepatypu y
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nocnegwunx 15-20 rogmHa. Cumynauuja paga >enesHUYkuX pobHUX TepMmuHasa NpUMeHOM
MMeTpujeBMX Mpexa W HUXOBA MPYMEHa Ha MNpobneMm cumynaumje KenesHUYKnx
TEXHOJIOLLKMNX OnepaLyja H1je Y4ecTo NpMMerbuBaHa Yy focafallbum UCTpakusamwnma. Bpeme
3aJp>KaBara B030Ba y TEPMUHA/IMMa, YTOBAP/UCTOBAP WM NPETOBAP XENe3HNYKMX KOMa Kao
M caMe TeXHOJIOLLKe orepauuje Mpeacras/bajy KPUTUYHE Tayke KOje Y MHOTOMe yTu4y Ha
OfBujarbe XenesHuykor caobpahaja U (yHKUMOHWCaHE PoBHOTr TepmMuHana y uennHu (Di
Febbraro et al., 2006; Park et al., 2016).

2.4. Cnucak peneeanmuux oubdnuozpagckux nooamaxa

Y HacTaBKy je Aar npersief, penesaHTHUX 61bmorpackmx nogaraka:

1. Bevilacqua, M., Ciarapica, E. F., Giovanni, M. (2018). Timed coloured petri nets for
modelling and managing processes and projects. Procedia CIRP, 67, pp. 58-62.

2. Caquimbo-Medina, L., Rodriguez-Urrego, L. (2018). Sustainable procurement with
Coloured Petri Nets. Application extension of the proposed model. Expert Systems
With Applications, 114, pp. 467-478.

3. Cavone, G., Dotoli, M., Epicoco, N., Seatzu, S. (2018). Efficient Resource Planning of
Intermodal Terminals under Uncertainty. IFAC - International Federation of
Automatic Control Papers Online, 51-9, pp. 398-403.

4. Dknil, H., Yassine, A., Chabchoub, H. (2018). Multi-objective optimization of the
integrated problem of location assignment and straddle carrier scheduling in maritime
container terminal at import. Journal of the Operational Research Society, Vol. 69,
Issue 2, pp. 247-269.

5. Hu, Q., Corman, F., Wiegmans, B., Lodewijks, G. (2018). A tabu search algorithm to
solve the integrated planning of container on an inter-terminal network connected with
a hinterland rail network. Transportation Research Part C, 91, pp. 15-36.

6. Kabashkin, 1. (2018). Modelling of regional transit multimdal transport accessibility
with Petri Net Simulation. Procedia Computer Science, 77, pp. 151-157.

7. LI, X., Otto, A., Pesch, E. (2018). Solving the single crane scheduling problem at rail
transshipment yards. Discrete Applied Mathematics, pp. 1-14.

8. Rouky, N., Boukachour, J., Boudebous, D., Alaoui, A. (2018). A Robut Metaheuristic
for the Rail Shuttle Routing Problem with Uncertainity: A Real Case Study in the Le
Havre Port. The Asian Journal of Shipping and Logistics, 34 (2), pp. 171-187.

9. Cavone, G., Dotoli, M., Epicoco, N., Seatzu, C. (2017). Intermodal terminal planning
by Petri Nets and Data Envelopment Analysis. Control Engineering Practice, 69, 9-
22.

10. Giuseppe, P., Ricci, S. (2017). Multimodal, Intermodal and Terminals. Proceedings of
RailNewcastle, Chapter 11, pp. 193-206.

11. Grebennik, 1., Dupas, R., Lytvyneneko, O., Urniaieva, I. (2017). Scheduling freigh
trains in rail-rail transshipment yards with train arrangements. Intelligent Systems and
Applications, 10, pp. 12-19.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Stevi¢, Z., Vasiljevi¢, M., Stoji¢, G., Tanackov, I. (2017). Integrisani fazi model za
reSavanje lokacijskog problema. Naucno-strucni casopis Zeleznice, vol. 62, br. 1, pp.
49-56.

Zhang, Q., Wang, W., Peng, Y., Guo, Z. (2017). Impact of rail transport services on
port competition based on a spatial duopoly model. Ocean & Coastal Management,
148, pp. 113-130.

Ambrosino, D., Bernocchi, L., Siri. S. (2016). Multi-objective optimization for the
train load planing problem with two cranes in seaport terminals. /FAC-Paper Onlice,
49-3, pp. 383-388.

Fioribello, S., Caballini, C., Sacone, S., Siri, S. (2016). A planning approach for sizing
the capacity of a port rail system: scenario analysis applied to La Spezia port network.
IFAC-Paper Onlice, 49-3, pp. 371-376.

Jeremi¢, D., Milosavljevi¢, M., Milinkovi¢, M., Veskovi¢, S., Bundalo, Z. (2016).
Simulation of a railway mainline junction using High level Petri nets. Proceedings of
6th International Conference on Information Society and Technology ICIST 2016, vol.
1, pp. 235-240.

Park, S., Sutrisnowati, R., Bae, H. (2016). Port Logistics Simulation Using CPN Tools
with Yard Trucks and Gantry Crane Configuration. Information Systems Logistics and
Sypply Chain - ILS 2016, pp. 1-8.

Ricci, S., Capodilupo, L., Mueller, B., Karl, J., Schneberger, J. (2016). Assessment
methods for innovative operational measures and technologies for intermdoal freight
terminals. Transport Research Procedia, 14, pp. 2840-2849.

Carlo, J. H., Vis, F. A. ., Roodbergen, J. K. (2014). Transport operations in container
terminals: Literature overiew, trends, research directions and classification scheme,
European Journal of Operaional Research, 263, pp. 1-13.

Capkovi€, F. (2015). Timed and hybrid petri nets at solving problems of
computational intelligence. Computing and Informatics, vol. 34, pp. 746-778.

Stevi¢, Z., Veskovi¢, S., Vasiljevi¢, M., Tepi¢, G. (2015). The selection of the logistics
center location using AHP method. 2" Logistics International Conference, pp. 86-91.
Anghinolfi, D., Caballini, C., Sacone, S. (2014). Optimizing train loading operations
in innovative and automated container terminals. /FAC - International Federation of
Automatic Control Papers Online, Vol. 47, Issue 3, pp. 9581-9586.

Dotoli, M., Epicoco, N., Falagario, M., Cavone, G. (2014). A Timed Petri Nets Model
for Intermodal Freight Transport Terminals. 12th IFAC/IEEE Workshop on Discrete
Event Systems, pp. 176-181, France.

Pavlovi¢, P., Makaji¢ Nikoli¢, D., VujoSevi¢, M. (2014). Using of petri nets in
modelling and analysis of the supply chains. Simpozijum o operacionim istrazivanjima
- SYM-OP-IS, 2014, DivCibare.

Pouryousef, H., Lautala, P., White, T. (2015). Railroad capacity tools and
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HOJIA3ZHE XHUIIOTE3E

Pap ce 3acHMBa Ha Cﬂe,CI,EhI/IM Xxunoresama:

1.

CviMynaumoHo Mogenmparbe nytem MeTpujeBnx Mpexa Ha afekBaTaH 1 BepofoCTOjaH
HauMH MOXe fa onuiie (YHKLUMOHWCAHE CMOXEHWUX 3aBUCHOCTM M TEXHOMOLIKUX
onepauuja Koje ce jaBrbajy Y OKBUPY XXENe3HNYKOr NOACKUCTEMA TEPMUHAMA, U HEroB
YTWLAj Ha PYHKLMOHMCaHe POGHOT TepMUHANA Y LIENMHM.



2. CumynaumoHu MOJenu Cy TeCTMpaHW 3a pasnnumTe ynasHe MojaTke Koju yTuuy Ha
TEXHO/IOTUNjY pafa XenesHUUYKNX POOHMX TePpMUHaIA Kao LUTO CY pef, BOXHhe, POOHM
TOKOBW, KOJIOCEYHM KamnauuteTW, WH(PaACTPYKTypHa pellewa. Mogenm ce mory
MeflycoBHO NopeauTn aHa/M30M Jo6ujeHMX pesynTata Kako 6w ce yTBpAwia ycka
rpna y mMofeny, BpeMeHa 3afpX<aBatba BO3HUX CPeLCTaBa Y BpeMeHa 3afpikaBarba Ha
ynasy 1 n3nasy u3 TepMmnHaIa ao 1 y OKBUPY >KeNIe3HNYKOT MPeTOBapHOT MpoLieca.

4. HAYYHE METOJE UCTPA’KNBAIbA

3a um3pagy [OKTOpCKe AucepTaumje, Mopes OMNWTMX METOAa HaydyHOr WCTpaXuBama U
CTaTUCTUUKe aHasm3e, 6uhe NprYMereHe METOLE CYMYNaLMOHOT MOLENNpara, MoLenmpare
npumeHom [eTpunjeBUX Mpexa W MeTofa BULLEKPUTEpPUjyMCKe onTumwusauuje. Metpujese
Mpexe Cy rpauykn ¥ mMaremMaTuyky anat 3a MOLE/Mpare U aHasm3y npoleca 1 HwUxose
OuHamuke. MoTme 3a kopuwherwe [leTpujeBMX MpeXa Kao anara 3a cumynauujy
Xene3HWYKNX pobHUX TepMmuHania, NOpes MoCTojawa BenMKor 6Gpoja cneumjan3oBaHnX
KOMepLujasiHuX cuMmynaumoHmx coteepa (Arena, FlexSim, FlexTerm), nexu y YnkibeHULM
fa ce nyrem [leTpujeBUX Mpexa Ha edukacaH HauMH MOXEe MOZENMPATU >KeNle3HUUKU
MOLCUCTEM TepMUHana ca CBMM npunagajyhm enemeHTMMa y pas/iMuuTuUM YCro0BMMA
ekcrinoarauuje y3 fobujare afekBaTHUX pesynrara.

W3nasHn nogauy mofena lMeTpujeBnx mpexxa Kopuctuhe ce Kao ynasHW nojauy 3a Mogen
BULLEKPUTEPUjYMCKe OonTMMU3aumje nomohy kojer he 6utu ofabpaHa Haj6osba BapujaHTa
po6bHOr TepMuHaia 3a opapeheHe yc/oBe [eMHWCAHE WH(PACTPYKTYPHUM peLleruMma,
pecypcuMa M TEeXHO/IOWKUM onepauujama. MatemaTtuuky MOAen BULLEKPUTEPUjYMCKe
onTUMM3aLuje y cnyyajy pasmatparba KOMMIEKCHUX npobiema Kao LWTo je ofabup Hajbosbe
BapujaHTe >Xefie3HNYKOr MOACUCTEM TEepMUHANA KapakTepulle penaTUBHO BeMKU 6poj
KpuTepujyma. OBUM MOfJe/MMa Ce UCTOBPEMEHO BOAM payyHa O BULLE LU/beBA WU peLlaBa
npo6nem ofpehmBara NOACKYMa peLlera Koja 3a40B0/basajy oapeheHe ycnose u/vnm nbopa
jenHor peLuera 13 0BOT NOACKYMA.

5. OYEKMBAHU HAYYHU JOITPUHOC

Y [pocajallbvuM  UCTPRXMBabMMa HUje YecTo aHaiM3vpaH YTuuaj napametapa W
TEXHOMOLLKMX NpOoLIeca Yy XenesHMUYKUM NoAcucTeMMMa TepMUHaia. HayyHy gonpvHoc paga
Ce 3aCHMBa Ha AeTa/bHOj aHa/M3W XKeNe3HUYKOT NoACKCTEMA POGHOT TepMUHANTA. OUeKUBaHM
Hay4HW 4ONPUHOCK NPKKa3aHwu cy Yy cneaehnM Taukama:

e Kpeuparbe OpUrMHAIHOT CUMYNaLMOHOT MOZJENa >XenesHWYKor po6HOr TepMuHana
npumeHom [MeTpujeBnx mpexxa. OBaj Mofen omoryhaBa fa Ce W3BpWM AeTasbHa
aHanM3a pasMUUTX BapujaHTHNX peLletba, Mpu YeMy ce MoXKe eKCrneprMeHTMCaTH ca
Pa3INUYNTUM Y/asHKM NoJaLMMa Kao LITO CY KOJI0CEYHN KamauuTeTy, PeAoBU BOXHE
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BO30Ba, KanauuTeT paja NpeToBapHe MexaHu3aumje, TOKOBM pobe, MHPPaCTPYKTypHa
peLLiera 1 LeMe CTaHuLe, KanauuTeT 1 TEXHOJIOLLIKe onepauuje u ap.

o PasBujarbe Mofena Kpo3 rpadmuko NpeAcTaB/batbe CUCTEMA XKENME3HUYKOT TepMUHana,
KOjU CNYXMW 3a NOTMYKY aHasm3y TexXHO/IOWKUX mfpoueca Koju cy AeuHUcaHu
MPETNOCTaB/bEHNM YMa3HUM MapameTpymMa O WH(PACTPYKTypu, TOKOBUMA pobe u
pacnosiokvBMM pecypcrmMa TepMuHana. pauuka aHaimMsa M aHMMaumja rnojaraka
[0o6unjeHnX cumynaumnjom ykasahe Ha ycka rpna, 3ay3eTocT efleMeHaTa 1 nofCcucTema,
BPEMeHa YeKarba 1 3afipXkaBarba B030Ba 1 pobe Ha MojeanHUM 4enoB1Mma CUCTeMa.

o [ledmHuncarbe KpUTepnjyma 3a OnTUMMU3aLMjy TEXHOOLKMX MPoLeca Yy XenesHUYkum
POGHNM TEpMUHANMMA.

e PasBmjare opurvHasHOr MOJena BUWLLIEKPUTEPUjYMCKE OMTMMM3aumMje 3a opabup
ONTUMa/IHe BapujaHTe TEXHO/OLLKOr NpoLeca >KenesHUYKor pobHor TepMuHaia 3a
ofpeheHe ycnose [feduHMCaHe WHMPACTPYKTYPHUM peLLewrMa, pecypcuma u
Heonxo4HUM onepauujama. Pe3yntatv Ao6WjeHM CUMYMaLMOHUM MoLenioM 6uhe
KopuwheHun Kao y/nasHu nojauuy Mogena BULLEKPUTEPUjYMCKE ONTMU3aLmje.

6. IIJIAH UCTPAKNBAIBA U CTPYKTYPA PAJA

MnaHMpaHO MCTPaXWBatbe Y OKBUPY AOKTOPCKE AucepTauuje 6uhe m3BefieHO Yy BuLle (hasa
Koje OAroBapajy npeaMeTy, Lu/by, 3adaLmMa v nonasHM Xunotesama NCTPKMBaHbA:

e ®aza 1 — lpernes penesaHTHe nmTepatype. Liu/mb oBe (hase je npernes HayvyHUX
pafoBa U UCTPaXMBara M3 06/1aCTN XKENE3HNYKUX POOHMX TepMuHana, TeXHOorunja
pagay TepMuHanmMa 1 npumMeHe MNetpurjeBnx Mpexa Ha nocmarpaHun npoobsiem.

e ®a3a 2 - lNpukyn/barwe 1 06paga nojaraka. Y okempy ose dase 6uhe NpUKyn/beHN 1
aHa/M3MpaHn Mofaun O XKeNe3HUYKMM POoBbHWM TepMUHaNMMa, OMUC WU aHanusa
TexHosornja paga, nopehewe BapujaHTM M YTULA] TEXHOMOLIKMX Onepauuja
XKene3HWYKor NoAcucTeMa TepMmUHaa Ha PYHKLMOHUCake TepMUHAA Y LeSIMHN.

e ®aza 3 — MofenMparwe OCHOBHMX €fleMeHaTa >Xee3sHNUYKUX POoOHMX TepMUHaa
npumeHoMm MeTpunjeBuX Mpexa.

e ®aza 4 — CumynaumoHu mogfen lMetpujeBux Mpexka. Osa (hasa obyxsata u3pasy
opurnHasHor Mojena [eTpujeBUX Mpexa >KeNnesHNWYKor pobHOr TepMuHana npu
pasMYnTUM YyCroBrMMa ekcrnsoartaumje. 3a gopmynaumnjy mogena 6uhe kopuwheHu
MPUKYN/bEHN 1 06pafeHn NojaLm 0 TEXHOMOLLIKMM orepalnjama y TepMuHamma.

e ®a3a 5 — Mofen BULLEKPUTEPUjYMCKE ONTUMUK3aLuMje. Ha OCHOBY M3NnasHKX rnojaraka
cuMynaumoHor mofena [leTpujeBUX Mpexa, Kao LUTO 3ay3eToCT eneMeHara W
MofCcuCTeMa, BpeMeHa 3afpyaBara M Yekara Ha NojeAVvHUM [efioBMMa TepMuHana,
6uhe hopmynucaH MOZen BULLEKPUTEPUjYMCKe oONTMMM3aumje 3a u3bop Hajbosbe
BapujaHTe >Xee3HNYKOT POGHOT TepMUHaNa.

e ®aza 6 — lpuMmMeHa M TecTUpawe pasBUjeHUX CUMYMaUMOHMX MOZLena u Mofena
BULLEKPUTEPUjYMCKE OMTUMM3ALNje.
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e ®aza 7 — AHa/iM3a 1 JucKycuja LOBMjeHNX pesynTara.

7. 3AK/JbYYAK U IIPEJIOT

Ha ocHoBy yBuza y npujaBy Teme JOKTOPCKe AucepTaluje 1 yCrewHo ogoparbeHor npegnora
NCTpaXmMBarwa Yy OKBUPY [LOKTOPCKe AucepTtauuje, Komucuja 3akbydyje fa je Tema Kojy
npeLfiaxe KaHAWAAT y HaydyHOM M CTPYYHOM CMUCNY 3HA4yajHa M akTyerHa U fa npyxa
MOryhHOCTM 3a MOCTM3ake HaydHOr LOMpUHOCA KOjW je KaHAMAAT HaBeo M 00pasnoxuo y
npujasn. YBUAOM Y [0Cafalliby HAYYHN U CTPYYHW paj 1 pedepeHLe KaHauaata Komucnja
cmatpa fa je MunaH Mwunocas/beBuh, MacT. MHX. caob., nogobaH fa obpagn NpPeasioXKeHy
Temy.

Ha ocHoBy cBera u3fnoxeHor Komucuja vmMa 3af0BO/bCTBO fa HactaBHO-HayyHOM Behy
CaobpahajHor hakynTeTa YHuBep3uteTa y beorpagy npefsioxu fa npuxeatv MpessioXXeHy
TemMy 1 KaHgugaty MunaHy MunocasrbeBuhy, MacT. MHX. €Cao6., 0406pu U3pagy AOKTOPCKe
avceptaymje nog Hasmsom: ,,ONMTUMUN3SAUNIA TEXHONMOLWKWMX OMEPAUWMIA Y
XENE3HMUKMM  POBHUM  TEPMUHANNMA®. TlpepnoxeHa Tema [OKTOPCKe
fuceptauuje npunaga HaydyHoj 06/1aCTM  TEXHUYKO-TEXHO/OWKUX HayKa, Mnogpydje
»,Cao0bpahajHoO MHXerepcTBO“, yXa HaydyHa 00nact ,,TexHo/sornja wu MoLenmpare
Xene3HuyKor caobpahaja“ 3a kojy je CaobpahajHu (akynTeT MaTUyaH.

YNAHOBV KOMWCWIE

Mpot. ap CamwkH MUnMHKOBUh, AWM. WHX. BaHPeAHW

npodecop,
YHusep3uTeT y beorpagy — CaobpahajHu thakynTtet
Mpodg. ap Cnaeko Beckosuh, aunn. nHX., peLoBHU npodecop,
YHusep3uTeT y beorpagy — CaobpahajHu takynTtert
Mpod. ap MopgaH CTojuh, AWM. UHX., BaHPELHW npodecop,
YHusep3uTeT y HoBom Cagy — PakynTeT TeEXHUUYKUX HayKa
Y beorpagy,
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