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IIPEJIT OBOP 

/lpara onepauioHu HcrpaxkHBauH, 

Ca orpoMHHM 34JlOBOJbCTBOM B4aM IIpe/ICTaBJbaMO 30OpHHK pajlioBa ca jyOunapHor 50. caMno3HjyMa 

O OnepatiHoOHHM HcTpaxkHBaHbHMa – SYM-OP-IS 2023. OpBaj norabaj He caMo a morTBpbyje Hamy 
KoHTHHyHpaHy IHocBehcHOCT OnepaLlMOHHM HCTpa;KHMBaHbHMa, Bch npejcTaBJjba H MHIOTBp/Iy a 

onepanuioHa HcTpaxKXHBaba H JlaJbe IIpHBaaue Ha;KPby y HaydHHM H IIpO(beCHOHaJIHHM KpyrOBHMa. 

I naBHH opraHH3aTOpH OBOrOJUHIIIH:6r CHMIIO3HjyMa Cy MuHucrapcrno oyl0paHe H Bojcka Cpouje, a 
HocHnan opraHH3amuje je YnpaBa 3a crpaTerHjcko mnaHHpaMb»e CekKTopa 34 nojmTHKy OJIOpaHe 
Munucrapcrna oyJiopaHe. 

OJ caMor nouerka, SYM-OP-IS je cnyxXbHO KaO HeHTap HayuHor Mjamora, pa3MeHc 3HaMba H 
HOBe3HBaba Meby HcrpaxMBauHMa, mpo(pecMoHamuHMMa M eHTy3HjacTHMa OnepalMOHHX 

HcTpa;KHBaMa. TOKOM TIIpOTeEKJIHX TIČT JIČHĆHHja, CHMIIO3HjyM je OKyvBJbaO ujnaHOBe MoMahc H 
MebyHapojiHe akaneMCKe H HayuHČ BajeJIHHIIĆ Ca IUHJbEM JIA HX MOTHBHII JIA H JIAJbe HCTpaxKyjy 

cJIO;keHe IipOOJteMe yHyTap onepaunHoHHX HcTpaxkHBaMa. 

O 1974. ronuHe, Kajla je IpBH CHMNHOB3HJyM OJIp;KaH, Ha CBe JIO JaHac, OBaj CKyII je mpHByKaoO 
BHmie OL 13.000 ayropa kojH cy pejncraBHauuH pe3aynrTaTe CBOjHX HCTpaxKkHBaHba KpO3 BHIHC OJL 
10.000 panona. OBo HMripecHBHo Hacitebe cBenouu o nocrurHyhuMa H yrumajy koje je SYM-OP-IS 
OCTBapHO TOKOM CBOje HcTOPpHje. 

Ope rojiHHe Ca HOHOCOM caoriıTaBaMO Jla 350O0OpHHK OOyxBaTa 157 pajioBa, Koje je Hanucajto 375 
ayropa. CpBakH paji mpecraBjba He CaMO pe3ynrar HcrpaxHBaba H panma mojenmMHuma, Beh H 
JonpHHoc Baje/HHIIH H OOJbEM pa3yMeBaM»y ripoOmeeMa kojHMa ce OaBe onepatiHoHa HcTpaxKHBahba. 
PanonBM cy opraHMa3oBaHH y 27 craHnmap/GHMx ceKuHja KoOje HcTpaxKyjy pa3nMuHTe acHeKTE OBC 
JUHCIIHIIJIHHC. 

Takobe, »enMMO Bac ODOaBecTHTH a CMO OBC TOJWHHE JIOJLAJIH jom! jeMHy ceKmujy „MHcropuja 

onepantHoHHx HcTpaxkHBalba – y 3HaK jyOuuneja*. Kpo3 Ty ceKlHjy CMO xeJteni HcTpaxxaTH Hacebe 
onepannoHux HcTrpaxkHBaWba, HcrahH KJbyuHc HpeKpeTHHIHe H JOHpHHOCE, KaO H J pa3MOTpHMO 
KaKO Cy Ce IIpOMeHC TOKOM BpeMeHa 0Jipa3u;te Ha OBy O0;1lacT. 

'Y saHak cehaba Ha npeMHHy:ale onepaioHe HcTpax;KHMBauc, npo(. mp CpBerosapa BykajuHonBuha, 
noOuMTHHKa IloBeJbe H mpodQ. mp KarapMHy C. BykanmuHonuh, umaHa IIporpaMckor ojnGopa, Ha 
noueTKy 30opHHKa cy TipejicTaBJbeHe H:HXOBe OHorpa(buje. 

PesynrarTH Koje cMO mocTHr;iH He OH OM Moryhu Ge3 rpenaHocTH CBHX yueCHHKa, pelleH3eHaTa, 
ayTopa H opraHH3alHOHOr THMA KOJH Cy yJIOxKHJIH BeEJIHKH Tpy)L KakoO OH OBa MaHH(becTanuja OHa 

ycnemiHa. XBajta BaM IIITO CTe CBOJHM pa/jlOBHMa JIOIIpHHeJiH ycnexy JyOHnapHor 50. cHMIo3HjyMa 
O OrlepaluHOHHM HCTpa;KHBaH>HMa. 

Heka oBaj 30opHuk pajioBa Oy/e HHcrpanuja H H3BOp 3HaMba 32 CBe Bac. Kpo3 pa3HOBpcHe TeEMEĆ, 
ujeje H npHcTyne, BepyjeMo na he cBako npoHahu HettTO IITO ra MOTHBHIIIC Jla JUAJbe HCTpa)Kyje, 
yuu H nonpuHocu yHanpebew»y onepauHoHHx HcTpa;kHBaM>a. 

C notttToBabbeM, 

Vpennunuu: 

Jlejan CrojkoBuh 

Jlanu0op IlerpoBuh 

Cpban JIuuh



PREFACE 

Dear operational researchers, 

It is our greatest pleasure to present the conference proceedings for the 5Oth anniversary of the 
symposium on operational research SYM-OP-IS 2023. This event signifies our ongoing 
commitment to operational research and affirms that operational research continues to hold 
significance within scientific and professional spheres. The principal organizers of this years 
symposium are the Ministry of Defence and the Serbian Armed Forces, with the Strategic Planning. 
Department of Defence Policy Sector in charge of the organization. 

From the beginning, SYM-OP-IS has been the center of scientific dialogue, knowledge exchange, 
and connection of researchers, professionals, and enthusiasts in operational research. In the last five 
decades, the symposium has gathered domestic and international academic and scientific 
community members to motivate them to research complex problems inside operational research. 

From 1974, when the first symposium was held, until today, this event has attracted more than 

13.000 authors who presented the results of their research through more than 10.000 papers. This 
impressive heritage confirms the achievements and influence that SYM-OP-IS has had throughout 
its history. 

This year, we proudly announce that the proceedings includes 157 papers written by 375 authors. 
Each paper represents not only the result of research and an individuals work but also a 
contribution to the community and a better understanding of the problems dealt with by operational 
research. The papers are organized into 27 standard sections that explore different aspects of this 
discipline. 

Also, we would like to inform you that we have added another section in this year's proceedings, 
“History of operational research - to mark the anniversary.” Through this section, we wanted to 
explore the legacy of operations research, highlight key milestones and contributions, and consider 
how changes over time have affected the field. 

In the memory of deceased operational researchers, professor Dr. Svetozar Vukadinović, recipient 
of the Charter, and professor Dr. Katarina S. Vukadinović, a member of the Programme Committee, 

biographies are presented at the beginning of the proceedings. 

The achieved results could only be accomplished with the dedication of the participants, editors, 
authors, and the organizing team who put the effort into making this event successful. Thank you 
for contributing to make this 50th anniversary of the symposium on operational research successful. 

Let the proceedings be the inspiration and source of knowledge for us all. Diverse topics, ideas, and 
approaches will motivate everybody to keep on researching, learning and contributing to advancing. 
operational research. 

Yours sincerely, 

Editors: 

Dejan Stojković 

Dalibor Petrović 

Srđan Dimić 
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MMHHHCTAPCTBO O/IBPAHE 
H BOJCKA CPBHJE 

TIPOHIMPEH5E MPE)KE TIJIOBHMX ITyTEBA PETIyEJ1MKE CPEMJE 
y 0yHKLIMJM OJIEPAHE 3EMJbE 

EXPANSION OF THE WATERWAY NETWORRK IN THE REPUBLIC 
OF SERBIA FOR DEFENCE OF THE COUNTRY 

MHJIAH KPECOJEBHh', BECHA PHCTHTi BAKAMAI, JIPArAH TPHKOBHB" 

! YuuBepanrer onOpaHe y Beorpajty, BojHa akajteMuja, Beorpajn, milan.kresojevic(0,va.mod.gov.rs 

? Yiunepa3nrer y Beorpajny, Pynapcko-reononiku (pakyarrer, Beorpajn, vesna.ristic(d)rgf.bg.ac.rs 

? Yunepanrer ojl0pane y Beorpa;ty, BojHa akanteMuja, Beorpaji, dragan.trifkovic(q)va.mod.gov.rs 

Pesume: Mpeoicy nuowHux mymewa Penyomuke Cpouje uuu peoica MebynapooOnux u elbyopoicaeHux 

nnos6uux nyme6a. Mebynapoone nnosene nyme6e uune peke /lyna6, Casa, Kony6apa, /lpuna, Kanaan /{yna6- 
Tuca-/{lyna6 (/I-T-71) „,Hoau Cao – Caauno ceno" u beouuncku pykasaau — kaHa.n, Ook MebyopoicaeHu nao6Hu 

nym nHa KoMe Gaoicu MebynHapooOnu peoicu nnog6uo6e uuu peka Tuca. Ilopeo naqe0enux nnoaHux nymeaa 
Koju wehu OemoM o0yxeamajy mepumopujy A4Aymonoue nokpajune BojqaoOune, Penyonuka Cpouja ua 
nomenuujan npotuupe!ba .Mpeoice naodHux nyme6a u y ueHmpanHo Oeny Cpouje npe ceeza y Ioopaae;by. 
JipouupetbeM peoice naio0nux nymesaa u caHauyujoM nocmojehux no0o.buanu 6u ce ychodu 3 ČKOHO.MCKU 
pa36oj 3eMvbe jep Ou wemuku Oeo mpanncnopma po0e Mozao da ce o6aaba OpoOowua yHympaudbe 
nno6uo06e. Osaj 6uo mpancnopma po6e npeocmaa.;ba HajekoHoMuunuju u eko/touuku Hajnpux6am.buauju GuO 

mpancnopma. IJopeO ekonockoe pa36oja, npouupenbe peoice nmnmosHux nmymeaa nowehana 6u ce u 
ooO6paw6ena cnocoOHocm 3eM/be KaKO OO GojHux npemibu mako u y chyuajy emeMeHmapHux HemozoOa. 
Yoyuuaatbe u Opyeux peka, a npe ceeca Benuke Mopase, y peoicy nnoseHux mymeea oMooyhuno Ou 
nnoa6uo6y u 6po0oeua Peune qbnomune Bojcke Cp6uje uuwe 6u ce nosehiao onepamuenu o6yxaam peuHux 

JeoOunuua Hawe 6ojcke. 

'Koyune peuu: yaympautbu naodu nym, Benuka Mopasa, o06pana 3e.be, 60po0oau Peune (baomune 

djanomuna. 

“4bstract: The waterway network in the Republic of Serbia consists of an international and interstate 

waterway network. The Danube, Sava, Kolubara, Drina, the Danube-Tisza-Danube Canal (D-T-D) "Novi 

Sad - Savino selo" and the Beočin bayou — canal are defined as the international waterways, while the Tisza 
River is defined as the interstate waterway, where the international regime of navigation is applied. n 

addition to the mentioned waterways, which mostly cover the territory of the 4utonomous Province of 

Pojvodina, the Republic of Serbia has the potential to expand the waterway network in the central part of 
Serbia, especially in Pomoravlje. By expanding the waterway network and rehabilitating the existing ones, 

the conditions for the economic development of the country would be improved, as a large part of the 

transport of goods could be carried out by inland waterway vessels. This type of goods transport is the most 

economical and environmentally friendly type of transport. In addition to economic development, expanding. 
the waterway network would also increase the defence capability of the country both against military threats 

and in case of natural disasters. The inclusion of other rivers, and above all the Velika Morava, in the 

waterway network, would enable the ships of the River Flotilla of the Serbian 4Armed Forces to sail, which 
would increase the operational scope of the river units of our army. 

'Keywords: inland waterway, Pelika Morava, defence of the country, ships ofthe River Flotilla. 

1. yBOon 

Mpe»y rinoBHHx nyTeBa PenyOnake CpOuje uuHH ykynHo 1.583 km noBHBx ryTeBa, H To: JlyHaB 
588 km, kaHan /lyHaB-Tuca-/lyHan (JI-T-JD 600 km, Tuca 164 km, Caga 210 km, /ipuHa 15 km, 

727



KonyGapa 5 km H BeouHHckH pykKaBam | km. IHopen HaBejeHHx H KJacH(pHKOBaHHX TILIOBHHX 
nyTeBa VpejiOoM MebyHapojiHHx H Meby/ipx;kaBHHx ryTeBa [4], rokoM 2014. ronuHe HenocpeJiHOM 

KOHTPOJIHOM TIIHOBHJIOOM OpojOM PeuHe (norunme (PO) yrBpbeHo je ma je Bemaka MopaBa s3a 
Opo/jtoBe PO nunoBHa cBera 15 km y3BojuHo oJ ymiha y peky /lyHaB. Ilo rycrHHMH rnoBHe Mpe)ke y 
Epponu CpOuja ce HamnasH Ha MHeTOM MecTy. YaMMajyhmw y oOauMp a je mpeBo3 yHyTpamHHM 
TIJJOBHHM TIyTEBHMa je/laH OJLU HajeKOHOMHUHHjHX H ČKOJIOHIIKH HajiIpHXBaTJbHBHjHX BpcTa HpeBo3a 
MITO je HCTaKHyTO H y MH3BemITajy EBpONCKĆ KOMMCHjE O C(bHMKaCHOM H CKOJIOMIKH OJIP;KHMBOM 
caoOpahajy [5], PenyOnuka CpOuja ca CBOjJHM OoraTHM XHJIpONIOTEHIIHjaJ_IOM HMa MoryhHocT a 
OBaj BHJU TpaHcmopTa yHampe;iH H mpomWpH Ha BeheM emy cBoje TepHTopHje. AHanusaupajyhu 
Hanpe/i HaBeJleHc uHMeHHIIČ OrlpaB/laHo je paaMaTpaMe caHanuje mocTojehHx IImoOBHHX HIyTeBa H 

HponiipeHbbe Mpe)Ke IInOBHHX HyTeBa Ha Jpyre peKe, a mpe cBera Benaky Mopany koja je y 19. 
BeKy OHJa IIHIOBHa TOTOBO IIČJIOM CBOJOM JIy)KHHOM O/JL ymiha y JlyHaB o Cramaha. 3eMJbe Koje 
MMajy pasrpaHaTy MpexKy yHyTpaHiMHX TIHIOBHMX IIyTcBa KOjH moBe3yjy BenmMKa caoOpahajHa 
uBOpHIHTa H BeJIHKC HH/UyCTpHjcKke HeHTpe pacrepehyjy pyMckH H »KeMeaHMukH caoOpahaj H 
cCTBapajy IHIOBOJBHC yCJIOBEČ 34 IHIpHBpejHy aKTHBHOCT. CaoOpahajHH KopM/LOpH yKJbyuyjyhm H 
MPe:)Ky yHyTpatitbHXx TIIJIOBHHX IIyTeBa HMajy BeJIHKH 3Hauaj H 3a e(pbuKacHy OJ1OpaHy 3eMJbe. PeuHa 

dnoruna Bojcke CpOMje KOpHcTH TIMOBHC IIyTeBC 3a MH3BpMHIABaHMbC CBOjHX amaTaka. To je 
cnenu(pHuHa BojHa jeyuHHHa Koja HHTerpHiIe peuHe H HHXKHH-epHjCcKe jejUHHHIHC paju H3BpIHeHa 
JOJleJbeHHX MHCHja H 3amaTaka. CBoje aamarke MH3BpIHMaBa y CajUČJCTBy Ca JIpyrHM jeJuHMHIaAMa 
BOJCKĆ MJIH CaMOCTAJIHO yrJaBHOM Ha BOJUH H y IIpHMODajby HITO H jecTe M=ćHa Cnel(pHuHOCT. 
IIopen BojHMx sanaraka PO HappimtaBa H HeBOjHe 3aJlaTKC KOjH Ce OJUHOCe H Ha HOMOh yrpOXxKeEHOM 
CTaHOBHHIIITBy y CIlyuajy HpHpojHMx KaTacTpoda. Tako je Ha IpMMep, OJU H3y36CTHO BajKHOT 
aHauaja aHraxKOBaM»Č JbyjICTBa H TeXHHKe PO Ha mojpyujHMa nmorobeHMM mornmaBaMa. JajmaTak 

jemHMua PO je opraHH3OBaHO JIOHLMHpaHbe H CHacaBaHbC Jby/UMH, »KHBOTHHbA H HMOBHHC H3 

yrpoxeHor mojpyuja. PeuHa (pmorMma MMa KanamTeTe 34 cBaKyliHjy, MOCTaBJbaMbc HIOTpeOHc 
nmoMohn, Hiaomnannjy yrpoxxeHe 3oHe, Harpajuby HacHrma, o0e30ebetby BaxxHHx XHJIpoOHaBHraLjCKHX 
oOjekara M OOHaBJbabe MHH(ppacrpyKType. 3JHauajaH monmpHHoc PO je mama y ecBakyamjH 
craHoBHHimrTBa ca TepHTopHje ommrHHe OOpeHoBaltr koja je 2014. romiHe morobeHa momnaBaMa 
H3a3BaHHM H3JIHBaHbeM peKe KojtyOape. 

2. KOHTPOJIA M YPEĐEME TIJTOBHOT T1lyTA 3A IIOTPEBE PEUHE OJ1OTMJIE 

„PeuHa (noruma je TakTMuKa jeynMHHHa KomHeHe BOjcKe HaMeMbeHa a H3BODeM»e OopOcHHx H 
HeOopOeHMHx aKTHBHOCTH, HIOKpeTa H pyrHx aKuMja Ha H y 3aXBaTy peKa, ILJIOBHHX KaHajla H 

jesepa, caMocrajHo H y cajlejcTBy ca JpyrHM cHaraMa ojlOpaHe PenyOnuke CpOnje“ [7]. Kako 6u y 
noTnmyHocTH OHma oncpaTHBHa Ha KOMILIČTHOJ Mpc;KH IHLIOBHMX IyTeBa PeuHa (pmoruma je ca 

BHIIČHaMCHCKHMM OpoJOBHMA y CBOM cacTaBy y mepuojy OJ 2010. mo 2021. romaHe M3Bputja 

HpoBepy craPba CBHX mocTojehHx IImOBHHX ImyTeBa PenmyOmwMke CpOuje. AkueHarT je OMo Ha 
KOHTPpOJIH KaHana Xc /U-T-/JI, c o63Hpom Jma je nnoBHH myT peKaMa JlyHaB, Tuca M CaBa y nehoj 
MePpH I03HaT. Y H3aBpitaBaHby CBOjHX 3ajaTaka POD Mo»ge Jl Ce OCJIOHH Ha Opoji moceOHe HaMeHC 
„Kodapy“ - KOMaH/IHH Opoji, BHIIeHaMeHCKe, maTpojtHe H mOMOhHe OpojioBe H cpejicTBa Kao H Ha 
poHuunauky onpeMy. IIpoBepy mnoBHocrH PO je HsappimtHna 3a CBOJE BHIHCHAaMCHCKe, IIaTpOJIHE H 
nowmohHe OpojnoBe. IpeMa ToMe, IpHJIHKOM JIe(bHHcahba TexXHHuKHX 3aXTeBa 3a IIOBHe IIyTeBa ca 
acnekTa MoryhHocTu rinoBH/IOe BehaHe OpojloBa PO rTpeGa y3erH y 003p OCHOBHe TreOMeTpHjCKC 
BeJuHHe Opoja, KaO MHITO Cy: Jy)KHHa IIpeEKO CBera, HIHpHHa, BHCHHa H ra3. JipyrHMM peuHMa, 

ypebeH rinoBHu rnyT npH payiHuHTHM BOJUOCTAjHMa MOpa O006e3OCeyurH cHrypHy HIOBHJIOy OpojloBa 
MaKCHMaJIHe: 

• JnyxxHHe JIO 30 m, 

• urpHHe no 7 m, 

* BHCHHEC JIO 3 m, H 

• rasa no 1,5 m.



KontrpojtHa ucrpaxxaBaba cy oOyxBaTajna OCHOBHa XHJIpOJIOHIKa HCHHTHBaHM»a KaO H BH3yeJIHa 

ocMaTpaba craMba XHJIpoOTeXHHukHX rpabenBMHa Ha KaHajMMa, yr}aBHOM IIpBO Ca KONHa. 
KorpojtHo HcrpaxkHBamba cy oOyxBaraa Mepetbe BHCHHE CJIOOO/IHOT HIpona3a HCHOJL MOCTOBA H 
JyOMHe Bonme y KaHanMMa (cTaHbc BOJLOCTAjJa). Ilonmanm KOjH Cy ypejHHO cBHJIĆHTHpaHH MOTy CC 
KOpHCTHTH H y KOMEPIHjaJIHe CBpXC, IHIITO je IIOCeOHO 3HauajHO C 0063HpoM Jla He HIOCTOje JičTAJbHa 
yrnyTcrBa 3a InmoBHJIOy Xc JLT-JU. 3akJbyuaK KOHTPpOJIHHX TILJIOBHJOM je a XHJIpOTeXHHukH H 
XHJIpOJIOIIIKH yCJIOBH Ha KaHanMMa Xc /lyHaB-Tuca-/lyHaB oMoryhanajy cHMrypHy H Oe3OenHy 
nunoBH/IOy 3a Oponone PeuHe (panoTH;ie Ha CBHM KaHajiHMa Ha KOJHMA je H3BpiIleHa IIipoBepa. 

TIpourmipetbe Mpexe IIOBHHX HyTeBa yBoObeweM Benuke MopaBe y Mpe)Ky IIIOBHHX IIyTeBa, 
npe cBera perynHcaWbeM JyOHHe peKe, OJIHOCHO CTBapabe IUIOBHOT HyTa HpoXOJHOr 34 OpojloBe 
PO nonehano 0H B MoryhHocrH H3BpimtaBaba GajlaTaka Kao H OrlepaTHBHH 3axBaT PO. 

Ako 0H ce, 3a noueTaK, Mpe)Kka IInoBHHX IyTeBa rpomiHpHja caMO 3a moTpeOc OpojloBa PeuHe 
(inoruute oHna OH y TOM cutyuajy OBn moTpeOHu perynauoHH pajloBH y MaHbeM OOHMy KOjHMa OH 
ce o0e30euna MHHHMajHa JyOHHa IIHOBHOTr HyTa HpH HHCKHM BOJIAMa 34 HaBejleHH 34XTeBaHH 

MaKCHMa;tHH ra3. Takobe, mope/i perynHcatba caMor IIOBHor HyTa 34 nyHy OnepaTHBHy ynoTpeOy 

Ounmo OH norpeOHo Hiarpanuru H nparehy HH(ppacrpykTypy HeonxojmHy 3a PO kao mrro je nyka 3a 
Oasupatbe H 0J1p;kaBabbe IIJIOBHJI4. 

B Beyya Mopara 

Caka 1. Iponupee njoBHor rmyra H oneparHBHor 3axBara jeyuiHHma PeuHe (bnornne 

Kao mrro ce MoOxxe BHJIeTH Ha cHH ]. jemiHune PO OH CBOjJHM Opo,lIOBHMa MOTJIĆ Jla JUOTIJIOBC 

o Cranaha, onHocHo o meHrTpajHor Jena PenyOmake rje OH CBOJHM CHIOCOOHOCTHMa Morja /A 

nmopBehajy o)OpaMOeHy CHOCOOHOCT 3CMJbC, KaKO OJL BOJHHX TaKO H OJI HEBOjHHX IIpeTH5H. Ha oBaj 
HauuH OuH PO oneparuHBHo nokpuBajta BHme oJl TpehaHe TepHTOpHje Hallle 3EMJbC. 

! J\erajbinje aH(opMamije o koHTpojtHoM HcnHTHBalby rnoBH,1IGe GpojtoBa Peune (paoruate kaHazmma XC JUT-JUMory 
ce noOuru oJi 1. PeuHor oytpenna Peune (p-norane y HoBoM Cajty nyTeM eJtekTpoHcke notire: r.f60vS.rS 
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3. BEJIMKA MOPABA 

Benauka Mopana je HajBeha moaha pekKa uHjH IIpOCTOpHH CJIHB 304y3HMa IIČHTpaJIHO MCCTO y 
Cpoujun u npocrupe ce JO Haj3anajiHHjHX, jy)KHHX H HCTOUuHHX rpaHHma CpOuje. IonpitiHa cBa 
CpGnje BaHocn 36.638 km?, mrro uuu 42% Peny0xmike CpOuje. Benmika Mopana Hacraje cnajambeM 
Jyxxse H 3ananHe Mopane, y OniauHH MecTa Cranah, ykyrnHa JyxxuHa joj je 245 km n ynuBa ce y 
peky /lyHaB koji CMejnepenBa. HusBojuHo oJti Cranaha peka nmporiue H noBeyyje rpanoBe: BapBapuH, 
IlapahunH, Pynpujy, Jaromany, JlanoBo, CpumajHatn, Iloxxapenamn, Benaky IImaHy M CMejnepeBo. 
Benaka Mopana Huje njioBHa 36or raGapura rinoBHor ryTa, npe cBera nyOuHHe Koja je npoMeMbeHa y 
OoJHOcCy Ha 19. Bek 300r HHTeEH3HBHC epo3Hje JIy;K beeHHX CaCTaBHHX peka H rJIaBHHX IIpHTOKa, mpe 
cBera JyxxHe Mopane, TO Ce MO)Ke HOTBpJIHTH aHaJIH3OM peuHHX HNpo(bHMna Ha KOjHMa CC BpIHe 
Mepehba?. VnpaBo 36or BejHKe KoJIUuHHE HaTaJIO)KeHOT epo3HBHOrT MarTepHjama Bemaka MopaBa 
MMA BCJIHKC pe3epBe IIJbyHKa H HlecKa KOje je mnorojiHo 3a Kopumihebe ripe cBera y rpabeBHHCKOj 
MHHycrpHjH. Hy onor pasamora k oOama Kao H M3 caMOr KopHTa Benuke MopaBe OJUyBek CeČ 
Bpmmna H Bpmuhe ce ekcrumoaTanHja OBe cCHpOBHHe. MebyTHM, TOKOM 90-ruMx rojuHa Tpomijior 
BeKa JIOHIIO je H3y3eTHO HHTe3HBHe HeKOHTpOJIHCaHe eKcrimoaTalHje HeCKa H IIUbyHKa y JeJIy KOJL 
BOJOMeCpHe craHHHe JbyOMueBckM MocT |2], mmro je KaO KpajMbH ped3ynrTaT JOBENO IO 
npo/jiyOjbHBabba KopHTa peKe MopaBe y OBOM JIeJy 3a uHTaBHX 4 MeTapa (chka 2). Hs pasanora 
MITO je y OBOM /Ie1y J0Opa XHuipayaniHuka Be3a Bojla peke Mopane H noyieMHHx BOJa (bopMHipaHHx 
y H.ČHHM A4JIyBHjaJIHHMM HaHOCHMa KaO IIpBa M3jJAH, OBO CHMDKCHbC jc YyrHLAJIO M Ha CHHM)KCH5C 

TI0/GGeMHHX BO/JIa (cyrHKa 2). IIpo0jteMH kojH cy ce jaBHnH HIILIH Cy y JiBa ripaBIia: KBaJIHTCT IIOJr3eMHHX 

BOJA KaO H KBaHTHTeT OBOr pecypca. OGapaWb»eM HHBO24 TIIOJeMHHX BOJIA JOBCJO je JIO CMaHbeHba 
peaepBH HOJGeMHMX BOJa. Tako Ha nmpHMep, MapkoBuh w mp. [6] manM cy mpomeHy MH3ryOJbeHe 
KOJIHUHHC THOJUEMHHX BOJUMA KOja je HaCTana CHM?KaBaHbČM TIOJGĆMHMX Bo/La. CMarpajy a je 5a 
CHHDKEMĆ OJI OKO 1.5 M HHBOAa IIOJGGeMHHX BOJIA TpajHO H3ryOJbeHO OKO 150 x 10% m* kBammreTHe BOJIĆ 

MITO rpe,iCTaBJjba OKO 16.5% ykynHHx cpauyHaTHX pe3epBH Koje ce Hana3e y OBOj M3nmaHH. Hwajyhu y 
BHJIy /A je CHMDKCH5C HHBOA THIOJeMHHX BOJLA y OBOM JeJ!y OMJIO OKO 4 m, MOX)KEMO CaMO 
ripeTnocTaBHTH O KOJHM KOJIHuHHaMa je peu. Ilocnejuina cMabbeHHxX pedaecpBH je JUOBEJIO JIO TIDOMeHC 
KBaJIHTeTa IIOJGeMHHX Bo/la. Hurpari uuje cy KOHIIeHTpatlHje y IIOJ13eMHHM BOJTaMa ripe 1990. rojuHe 

OMne HCHOJL MaKCHMaJIHE JIO3BOJbEHC KOHIeHTpamje (M/IK), cHMXKeEMbĆM HHBOa TIIOJHGČMHHX BOJIA 

MoHXOBa KOHIIeHTpallHja je 3HaTHO yBehaHa TakO JIA Cy mojejMHa MH3BOpHIHTa MoOpama a Oy,ly 
MHCKJbyucHa H3 CHCTeEMAa jaBHOT BOJIOCHaOc/IBabba (Hrip. HaBOpuiire KJbyu) [&]. 
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— _Ljubicevski most_• 1NP90O4A -leva obala • 1NP973 - desna obala 

Cauuka 2: HuBorpaM peke Benike Mopane, B.c. JbyOHueBCKH MOCT H HHBOTpaM IIOJ1eMHHX BOJIA 

? JlerajbHe HH(popMatuje Ha cajry PXM3 – Mpexa crauHuna noBpniHHcKHX BOJIa - CrtiB peke Beytika MopaBa, HHK: 
https://www.hidmet.gov.rs/ciril/hidrologija/povrsinske/sliv_velikamorava.php 
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TIponyOJbHBaWbe KoOpHTa OBE peKe HČKOHTpOJIHCAaHOM čKCINIOA4TALIHJOM IHIbyHKa H HecKa 
yrumano je H Ha IpoMeHy rpajuHjeHara maja BoOJuHOr Ormenana Bemake MopaBe y MB:eHOM /lOHbeM 
neny cuHBa. Ha cama 3 nar je ajarpaM rpoMeHa xupaynaiukHx rpajiHjeHaTa BOJHor or:me/aja y 

BpeMeHy H TO Ha HajyrpoxKeHHjeM HOTeyy: JbyOMueBckM MocT - 2KaOapckuM MocT (cHHKa 3a). Ca 
cnHKe 3a jacHo ce BHJUH mocTemeHH mopacT rpajuHjeHTa BoOJHOr oOrmenanma BenHke Mopane y /eJny 
MsMeby 2KaOapckor H JbyOwueBckor Mocra. I pajujeHrH y mepuHo/y o/l 1952-1989 romuHe HMajy 
TpeHji Onaror nopacra ca crarHauujaMa (nepHo/ji 1963-1982 u nepnoji ojx 2000-2018. rojwuHe) kao 

H nepHoji Harnor nmopacra rpajujeHTa (nepHoji 1990-1999). MoxKeMO 3aKJbyuHTH JlA y OBOM /IeJIy 
rpajiHjeHT BoJHor orenana Benake Mopane ce kperao y nepuojuy oJl 1952-1990 y uHrepBajny oJ 
0.26 %o no 0.29 %o (0.30%o)) na OH HakoH 2000 royjuHe oBa BpeJiHocT kperajta y aHTepBajy oJ 0.30 

- 0.33 %o. IloBehauHu rpanujerHH yrauy Ha HapaxkeHujy perpecHoHa epo3Hja y mojeyUMHHM y3BO/UHM 
RneoHHuaMa BenuMKe MopaBe, MO H3a3HBa JUAJbC IpO/UyOJbHBaH»C KOpHTa M Ha Y3BOJUHHM 
neoHHuaMa. Panu ynopebemsa Ha cain 36 nar je mjarpaM npoMeHa xujipayaiHukHx rpajuijeHaTa 
BOJIHOT Or:JIe/ana y BpeMeHy Ha moTeyy: 2KaOapckH MocT - Barp/taH. H onyme je npaMeraH OnarnH 
nmopacT rpajuijeHTa anH TeK HakOH 1994. rojmuHe. OBaj nopacr je peaynrar noMeHyTe perpecHje 
Koja je JoBena Jo mocTeneHor npojlyOHBaMba Kopura B. MopaBe H y y3BOJIHOM JIeJIy, y KOHKpeTHOM 
cnyuajy y mpod(pumy 2KaOapckM MOCT, MOK JO BarpMaHa jomt yBeK HHje cTHrMa TaKO a Cy CČ 
Bpe/HocTH xHJipaynHukor rpajuijeHTa Takobjee noBehaje y OBOM JIeJIy. 
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Cuuka 4: JUijarpaM npoMeHe xujipaynnukor rpajiHjeHTa y BpeMeHy: a. moTe3 JbyOHueBCKH MOCT – 
2KaGapcku Mocr -, 6. 2Ka0apcku MocT -– BarpynaH. 

/leBacrupapbe peuHHx oDama H HenmOcTOjabe namTHTHHX HacHma TpejiCTaBJbajy BeJIHKYy 

omacHocT 32 OBaj perHoH CpOHje y cHyuajy OyjMuHMx momnmaBa. Kao moceOaH npHMep MO;KEMO 
MajBojHTH KaTacrpo(pamHe mommaBa Koje cy Hajrexe moroume JamanmHy H IleHrpamHy CpOujy 
TOKOM 2014. rojHec, crpajano je BMMIME OJU 3O JbyymM OK je cBaKyHcaHO BHme o,L 10.000 

craHoBHHKa ca TepHTopuje OOpeHoBtia [3]. Ilopen rora, npduHpeHa je H BemHKa MaTepHjajnHa 
urrera Ha CTaMOĆHHM MH OOjeKTHMa MHH(ppacrpykType. Ca craHopBMHmmTa IMHBHJIHe OJOpaHc H 
saurraTe, HapyitanBatbe mpHoGajHor perHoHa H3a3BaHO HeKOHTpOJIHCaHHM HCKOTIABAaHbEM IHIJbyHKa 
H necKa, yMaMHNO je MoryhHocTH ojnOpaHe HaceJba OJL eeMeHTapHHx Hemoro/a. Ilopej caMe 
on0opaHe oji monnaBa, 30or Konmatba, y npHo0ajby ce (pbopMuipajy JenpecHje KOje ce nO 3aBpIIČTKy 
pajloBa IyHe BOJIOM H (bopMHpajy Oape HnuH Maja je3cpa, uHMe Ce OTe;KaBa jejiHOCTaBaH TIIpHCTyI 
nojpyujy norobeHoM ecJeMECHTapHOM HeNMIOTOJIOM. CBe OBO OMeTa H MoOryhHocT mpaBOBpeMcHOrT 
pearoBatba H aHraxKoBalba cHara 3a npyxkambe noMohH yrpo;KeHOM CTaHOBHHIITBy, IIITO je je,laH OJL 
OCHOBHHX lNpelycnoBa d8a yCHeHIHO MyaBObewe omnepamuwje mnpyx;KaMba noMOhH INMHBHJIHOM 

craHoBHuiurBy [1]. 
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4. SAKTbyuAK 

TiponiipHBambeM rinoBHHx ryTeBa PenyOnaka CpOuja OH moTeHiHjanHo Mor;ma JIA OCTBapH BeEJIHKC 
KOHOMCKE OcHe(bure rpe cBera noBehanajyhu TpaHcnoprTHH KopH/IOp HajjeTHHHjer H ČKOJIOIIIKH 
Hajojip:;kuBHjer BHJIa TpaHcnopTa y OKBHpy CBOje TepHTopHje. CBaKakO OCHOCOOJbaBatbe, OJIHOCHO 
ypaobeme BenHKe MopaBe y CHCTEM TIITIOBHHX peka Ha TepHTopHjH PenyOnake CpOuje OHo OM 
BenHKH HojlyxXBaT. Ilopejn Tora HeMepJbHB 3Hauaj OHo OH M ca acnekTa OJIOpaHe 36MJbĆ KaKO OJL 

BOjHOr yrpoxkaBaMba, TakO H y CJIyuajy emeMeHTapHHx Henorojla. IpomipebbeM Mpe:Ke IIJIOBHHX 

myrTeBa oMoryhunmo OM ce jenMHHHaMa PO noBehaH aaxBaT OmepaTHBHOT JČOBaHMa, JOK OH 

eBeHTyaJHH IIpOjlOp HernpHjaTeJba OHO OTe;KaH. Ca craHOBHHimrTBa OJUOpaHe 3eMJbe ryCTHHa Mpe?)Ke 
TIJOBHHX IIyTeBa H KaHajla KojH rpecemajy paBHe H JIaKO OCTyIIHe TepeHe OTe;KaBajy OnepaTHBHO 
Hanpe/lOBabe HeripHjaTeJbcCKHx jejuHHHIILa. 

KonrponucauHo ypebeme Benuke MopaBe OM yMHOTOMC CMabHIO OHaCHOCT OJL HaCcTaHKa 

monnaBa KOjč Cy y OBOM JLeJy CpOuHje uecre. MebyTHM, ypebeme kopura Bemuke Mopane a 
norTpe0e niioBHOcTH OH HIIJIO y npaBitly rpo,lyOJbHBakba KOpHTa y HOje)lHHHM H-CTOBHM JIČJIOBHMAa. 

TIpw oBoMe OH rTpeOano BojTH pauyHa la y /UIOBHMA T/IĆ IIOCTOjH aKTHBHa XHJIpayjlHuka Be3a 

TIOBpIHHHCK4 BOJ/IA – II0,13eMH4a BOJIA, OBa Be3a H OcTaHe. Takobe, norpeOHo je BojuTH pauyHa H O 
TOME Jna no·reuunjanuo ypebeme kopura He JIOBeJIe JIO CHH;KaBaFHba HHBO4 IIOBpHIHHCKHX IIa CAMHM 

THM H IIOJU3eČMHHX BOJLa jep y OBOM /IeJIy BOJIOCHaO/IeĆBaHbC CTAaHOBHHIIITBa KaO H HaBOJUbaBaHbC 

TIOJbOIIpHBPpe}IHOT 3eMJbHimTa y HajBehoj MepH 34aBHCH OJ OBOr pecypca. 
HapejeH pHMep HeKOHTpOJIHCaHOT HCKOMIaBOMba IHJbyHKa H HeCKa TOKOM 90-rMx ronuHa 

Tipomiıor BeKa KOjH Cy cCe H3BOJUHJIH Ha Bennkoj Mopanu nokanajiH Cy CBE OIl1ACHOCTH KOje Mory /la 
H3a3OBy, OJL yTHHaja Ha BOJOCHaOeBabe (moje)mHa H3BOpHuITa Cy MOpajla a CC HCKJbyue H3 
CHCTeEMa 34 BOJIOCHa0/IeBabbćC), JIO yHHmITaBatba oOana H nopeMehaja OHojuHBep3HTeTa IIITO Ha jOmI 
je/WOM HNpHMep HoKa3yje HeOHNNXOJIHOCT ILIAHCKOT H KOHTpOHcaHoOr ypebema peke. Benmka 
Mopana, Kao HajBeha HauHoHajnHa peKa CBOJHM TIIOJIOXKajeM H BE3OM Cda OCTAJIHM BOJNOTOKOBHMA, 
npejicTaBJba HernpottetbHBo Onaro PenyOnuke CpOouje a aacny»xyje noceOHy Opury. 
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