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IMPUJIOI' HMCTPA’KUBABY IIPOIIYCHE CIIOCOBHOCTH JIYYKHUX
TEPMHHAJIA

Pe3ume: Jluceprammjom je oOyxBaheHo nedunucame u mpaheme mokaszaresba MpU
peanm3anuju MPEeTOBAPHUX Mpolleca Ha JyYKUM TepMUHanuMma. Takole, m3BpiieHa je
aHaJM3a yTUlaja MpeTOBapHUX MPOIeca Ha MPOITYCHY CIIOCOOHOCT JIYYKHX TEPMHHAIA U
aHanM3a penaTuBHE e(PUKACHOCTH TTOMEHYTHX ITpoIieca.

KoHkpeTHO, mocMaTpaH je MpeTOBapHH IPOLEC PacyTor TepeTa Ha PEYHOM JIy4YKOM
TEpMUHATY MPU MpYyXKamky NOJaTHE JIydKe yciayre, akoBama pacyTor Tepera y Bpehe.
Jlobpa opranu3zaiyja MpeToBapHOr Mpolieca U MpyXKame AONaTHE JydKe yciyre (y OBOM
Clly4yajy, KOHKPETHO, IIaKOBama BEIITAuKor hyOpuBa) yTHde Ha NPOIYCHY CIIOCOOHOCT
JTy4KOr TEPMHHAJIA W JIONMPHHOCH CMAambelhy YKYITHUX TpOLIKOBa 300r kpahmx BpemeHa
3a/ip)kaBarba MJIOBHIIA HA MPHCTAjaIuIITy, Behe MCKOPUITNEHOCTH aHTaKOBaHE OMpeMe U
BO3MJIA U CMakheHha YKYITHOT BpEMEHa Tpajara CaMor MMPETOBAPHOT MPOoIieca.

Ha ocHOoBy muIubewma ekcrepaTa, OCMHULUUBEHO j€ BHILIE BapHjaHTH IPETOBApHOT
mporeca pacyTor Tepera Ha JIydKOM TEPMHHAILy, Ca pa3jMdUTHM IPETOBapUM U
TPAHCIIOPTHUM  CpPEACTBUMA (AW3aNWIle, TPAKaCTH TPAHCIOPTEp H KaMHOHH),
aHT2)KOBAaHOM pAaJHOM CHaroM U JIOKalldjaMa [aKoBama pacyTor Ttepera (Ha
ONEPaTHBHO] 00alM WM y CKJIATUINTY). 3a KOHIMIIMPAHE BapHjaHTE MPETOBAPHOT
mpoleca pacyTor TepeTa M3BPIICHO je MOAeTupame M u3paheHH Cy CHUMYJIallvioOHH
monemu. JlepuHucann cy Wy CHMyJNAIMOHUM eKCHepuMeHTUMa mpaheHn mydkn
MOKA3aTEeJbH.

[Tomohy cumymnanuoHux pesyiataTa npaheHMX [OKas3aTesba HU3BpIIEHA je aHalu3a
epUKacCHOCTH MPEJIONKEHUX BapHjaHTH MPETOBAPHOI Ipolleca pacyTor Tepera. 3a
aHanM3y e(UKaCHOCTH BapHjaHTU MPETOBAPHOI Mpolieca pacyTor Tepera kopuiuheHa je
DEA (Data Envelopment Analysis) meroga Hamorpahena komOuHOBameMm ca AHP
(Analytic Hierarchy Process) merogom. CBaka nmpoMeHa y Opojy ¥ BPCTH TPaHCIOPTHOT
W TIPETOBApPHOI CPENICTBA, aHT'AKOBAHO] PaJHO] CHA3W M JIOKAIM]H TAaKOBamka PacyTor
TepeTa Ha JIyuKOM TepMHUHaly mpencraBbeHa je y DEA moneny kao 3aceOHa jenuHuIa
omnyunBama. [lpumemen je Hajumpe ocHoBHHM Hu3nazHo opujeHTHcaHu CCR (Charnes,
Cooper u Rhodes) DEA mopnen, a mocie Tora u Mozen cynepeduKacHOCTH, Koju mehy

epukacHUM jequMHMIIAMa W3/Baja HajedHUKacHUjy jeauHuny. Hajeguracnuja jeounuya
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001y4UBAIA 00208apA BAPUJAHMU NPEONONHCEHO2 NPEMOBAPHOS NPoYecd GeumaiKoe
hybpusa, 20e ce naxosare y epehe 0basma Ha onepamuHoj 0baiu npu npemosapy ca
08e nopmalne Ousaiuye u npeeosy 00 CKIAOUWmMa ca mpu Kamuoua.

VY nucepranuju je aHAIM3UpaAH U MPETOBApHU MPOIleC KOHTEjHEpa HA MOPCKOM JTYUYKOM
KOHTejHepckoM TepmuHaiy. [lusb pama je ma ce DEA meromoM oapenu aHTa)KOBaHU
opoj AGV (Automatic Guided Vehicles) Bo3mma Ha pa3MaTpaHOM MOPCKOM
KOHTEJHEPCKOM TEpPMHHANy Ja OW Tpollec HWCTOBapa W TPAHCIIOPTa KOHTEjHEpa oI
olepaTuBHE obane J0 CKIaJMIITa OMo epuKacaH ca acleKTa aHTaXOBaHE OIMpeMe U
ocTBapeHHMX pesyiarata. 3a pyrupake AGV Bo3mia kopumheH je ajropuTam
npesiokeH on ctpaHe ayropa Dowsland u Greaves (1994). M3BpmieHo je Buiie
CUMYJALIMOHUX €KCIIepUMeHaTa NpoMeHoM Opoja aHraxxoBanux AGV Bosuia, ca
HaMepoM J1a Ce M3/IBOje CaMO OHH KOJ KOjUX Cy PE3YJITaTH IMOCMAaTpaHUX ITOKa3aTesba
IPUXBATJBUBHU O]l CTpaHE JyUYKHX U Opoackux omepatepa. [Ipu anamusu epuxacHocTu
BapyjaHTH MPETOBAPHOr Ipolleca KOHTEjHEpa, 3a yJja3e M H3jia3e KopHIlheHe Cy
BPEIHOCTHU TIOKa3aTesha KOje Cy M00jeHe CUMYJIAllijOM MJIA Cy M3padyyHaTe Ha OCHOBY
CHMYJIAIIMOHKX Pe3yJITaTa.

VY3 npomeny 6poja anraxoBanux AGV Bosumna (07 HIECT 10 METHAECT) 3a TPAHCHOPT
KOHTEjHEepa O]l ONepaTuBHE obalie A0 CKIAAWINTA, MMOCMATPaHO j& JECeT jequHHIla
OJlTyurBama, Koje cy yrnopehuBaHe Hajupe OCHOBHUM yiazHOo opujeHTucanum CCR
DEA wmopenoMm, a mocie Tora m MozeioM cynepedukacHoctu. Kao eapujanma
npemoeapnoz npoyeca KoHmejHepa Hajeelie eguracnocmu u3060juo ce npoyec
ucmosapa u Mpamcnopma KOHmMejHepa ca onepamusHe obdane 00 CKIAOUWMa npu
aneaxcosarny nemuaecm AGV eo3zuna.

Mogenupame NpenokKeHNX IPEeTOBApHUX Ipoleca MoOXe Ja MOMOTHe y H300py
euKacHOr TpETOBapHOr Mpoleca, KaKO ca acHeKkTa JYYKHX olepaTepa, Tako M ca
aCclieKTa KOPHCHHMKA JIydKHX Yyciyra. Pa3BUjeHUM MOJAEIM MOTy c€ KOPHUCTHTH IIPH
IUIAHUpalky pa3Boja Jydke HMHPPACTPyKType M OIpeMe Kpo3 ycarjialiaBame ca
OYEKUBAHUM IpPOMEHaMa y MpOjeKTOBaHOM mpomeTy. DopMyHcaHu ONTHUMU3AIHOHU
MOJIEIM 33 OlLEHY e(QUKacHOCTM BapHjaHTH IPETOBAPHHUX IpoIeca Tepera Ha
TEPMUHAIMMA MOTY Ja TOCITy>Ke JIydKAM OIepaTepuMa Kao MOJPINKA MPH IUIAHUPAKY
MPONyCHE CIOCOOHOCTH TepMUHama. Takohe, wmory OWUTH TOApIIKA IYyYKUM

oreparepuMa MPUINKOM H300pa KapaKTepHCTHUKA JIYYKHUX yciayra Ha Koje Ou Tpebdasio
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CONTRIBUTION TO THE RESEARCH OF PORT TERMINAL CAPACITIES

Abstract: This thesis deals with defining and following up performance measures of
cargo handling technologies at port terminals. In addition, the effect of cargo handling
technologies on port terminal capacities has been analyzed, as well as their relative
efficiencies.

A particular case was studied, namely the handling of dry bulk cargo at a river port
terminal which included an additional port service — dry bulk cargo packing. In fact, a
proper organization of cargo handling and the additional service (involving fertilizer
packing in this very case) affects the terminal performance and capacity, and contributes
to minimizing overall costs, owing to a shorter total vessel time at the berth, a more
efficient use of employed equipment and vehicles and a faster handling process as a
whole.

According to experts' opinions, different handling equipment and vehicles (cranes, belt
conveyor and trucks), corresponding labour and locations chosen for dry bulk cargo
packing (at the quay or in a storage) at the port terminal have been observed as variants of
the dry bulk cargo handling technology. Modelling and simulations of designed variants
of the dry bulk cargo handling technology have been performed. Port performance
measures were defined and followed in simulation experiments.

The simulation results served as a basis for studying the efficiency of the proposed
variants of the dry bulk cargo handling technology. For that purpose, the DEA (Data
Envelopment Analysis) method was applied and combined subsequently with the AHP
(Analytic Hierarchy Process) method. It was assumed that every change of the number
of vehicles, type of unloading equipment, engaged labour and place of dry bulk cargo
packing at the port terminal represented a separate decision-making unit (DMU).

A basic output-oriented CCR (Charnes, Cooper and Rhodes) DEA model was first
applied, followed then by the superefficiency model enabling us to choose the most
efficient DMU among the efficient DMUs. The most efficient DMU proved to be the
variant of the fertilizer handling technology which involved packing at the quay using
two quay cranes and three trucks for cargo unloading and transport to the storage area,
respectively.

The thesis also studies the container handling process at the sea port container terminal.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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The DEA method was applied to the definition of the number of engaged AGVs
(Automatic Guided Vehicles) at the studied port container terminal so as to find an
efficient container unloading and transport process from the quay to the storage area as
concerns the equipment used and the results obtained. The movement of AGVs was
modelled according to Dowsland and Greaves (1994) algorithm. The analysis included
different simulation scenarios, with the goal of selecting scenarios with acceptable
values of performance measures for port container terminal operators and users
(shipping companies). The values of performance measures obtained and calculated
from simulation were used as inputs and outputs for the efficiency analysis of the
container handling processes by DEA method.

The variation of the number of AGVs (six to fifteen) employed to transport containers
from quay to storage area considered ten DMUs, which were compared first using the
basic input-oriented CCR DEA model, and the superefficiency model at the second step.
Fifteen AGVs transporting unloaded containers from quay to storage area proved to be
the most efficient variant of the container handling process.

Modeling of proposed cargo handling technologies can be of significant assistance to
both port operators and users of port services when opting for an efficient handling
process solution.

The developed models can be used for planning the port infrastructures and yard
equipment development in accordance with the expected changes in the projected
throughput. The formulated optimization models for efficiency evaluation of variants of
the cargo handling technologies at port terminals can be used by port operators as a
decision support tool for planning of terminal capacities. In addition, they can serve as a
background support to port operators in the selection of such port service criteria and

characteristics which are to ensure the best possible service quality.

Keywords: port terminal capacity, cargo handling technologies at port terminals, dry

bulk cargo, containers, relative efficiency.

Scientific field: Transport and Traffic Engineering
Field of Academic Expertise: Ports and harbours
UDK: 656.6(043.3)

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

CAJIP/KAJ
TIPETJIEJ] CIIHIKA ...ttt i
TPETJIEI] TPADUEKA ...t bbb ii
L0 S 2 O S 0 N 2 2] s TR i
1 YBO/J 1
2 IOJAM JIYKA N JIYUKHUX [TIOKA3ATEJBA 5
2.1  daze ayYKOTr Pa3B0ja U TCHEPALIMJE JTYKA ..cuverrerrerrererererenrennesrenresresnessessessesnessennens 5
2.2 Jlyuke QYHKIH]E, YCIYTE H YIIOTA JIYKE ...vevererrereeessessessessessessessessessessessessessessessens 7
2.3 JIYUKH TTOKABATEIBH «..evvveeueeseeseeseeseeeeseessessessessessessessessessesnsssesnesnesnesnesnessssnennesnennennens 8
2.4  TlpormycHa CIOCOOHOCT JIYUKHUX TEPMIHAIIA ....vvervirveerresseevesseesseasesseessessesssessesssenns 16
3 METOOOJIOTUJA PAJIA 20
3.1 D) DY ANG Y (<3 o Y : N 20
3.1.1 OCHOBHU CCR DEA MOIEIT «oiiiicttreiiiiee i i ieeiiieetteee s s s ssiiiseetseesssssssbbreesssesssssnsssssseseees 25
3.1.2 OpwujeHTanuja DEA MOMEIA .....coiiiiiiiiiiiiiiiie et 28
3.1.3 DEA Moemu 3a MePEHE CYIMEPEDUKACHOCTH . ....c.vevvrrirerenresesrineasesresessesseessesnesenns 29
3.1.4 H3060p u pemaBambe DEA MOTEIA......ccoiiiiiiiiiciiieices e 29
3.1.5 AHaIM3a U TYMAUCHE PE3YIITATA +euvrerrerreeseesrenssessensessesssessesssesesssesesssessssssesssessennns 30
3.1.5.1 Pacriofienia BUPTYEITHHX Y32 M H3ITABA ..vvevverresseeuesseessessenssesesssesesssessssssesssessennns 31
3.1.5.2 MaTpHia YHAKPCHE EDUKACHOCTH ...ccvvevverrerrereereresrenesresnesnesnesnesnesnssnesnssnesnesnesnenns 32
3.1.5.3 PEPEPEHTHE JEIMHULIC ....c.vvveeeieaiesieaneesesseeseeseeseeseeseeseeseeseeseeseeseesnesnessensesnesnensennenes 32
3.1.5.4 [Ipahewme nmpoMeHa eHUKACHOCTH TOKOM BPEMEHA ...vveverveervesrensuesseessesseesseessessennes 33

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

3.1.5.5 IIpepacrionena pecypca U3MEDY JEIMMHUIIA ......c.vevrreeeieeeeeeerenesresresee e nenes 34
3.1.6 IIpeanoctu u HeHOCTAIU DEA METOHE ....vovvenviiiieiiiieic e 35
3.2 FN G 0 3 Y (1 X0 V1 ¢ TR 36
3.2.1 Tlpeanoctu u HeTOCTAIH AHP METOE ..o.vvvvveieiiiie e 42
3.3 Kom6unoBana mpumeHa DEA 1 AHP METOHE .....oovvvviviiriiiieiiec e 43
3.4  Ilpernexn pedepeHTHE TUTEPATYPE MPUMEHECHUX METOIA «.vcvververrererenrersensensensenns 46
3.4.1 TIpernen NPUMEHE CHMYIIALIMA ....vovrrereireresissesessesseseasessesessessesessesssssssesessssnessssesnans 46
3.4.2 Tlpernen puUMEHE DEA METOIE ....ccveveiiiiieiiieeee e 47
3.4.3 Ilpernen komOuHOBaHe puMeHe DEA 1 AHP METOME ....cvvvvvvvviiii i, 49

4 AHAJIN3A ITPOITYCHE CIIOCOBHOCTH JYYKHUX
TEPMHWHAJIA U EOPUKACHOCTHU ITPETOBAPHHUX ITPOLIECA

HA JTYYKHUM TEPMUHAJ/INMA 52
4.1  Jly4KH TEPMHHAIH 32 PACYTE TEPETE ..veverririrrerrisresresresresnessesresnessesnessesnssnesnesnesnens 52
4.1.1 [IlperoBapnu nporiec pacyror Tepera y Jlymu ,,JIlyHaB” [1aHUEBO .........cccverevennee. o7

412 Tlpumena AHP wu DEA wmetone 3a onpehuBame edukacHe BapujaHTE

MIPETOBAPHOT MPOLECA BEIITAYKOT HYOPHBA ....c.viviviiiriirisresiesre s 65
4.2 JIy4KH KOHTEJHEPCKH TEPMUHAIIH ..e.veurerrerererenrensessessessessessessessessesnessesssssessessessens 71
4.2.1 AyTOMAaTCKH TyYKH KOHTEJHEPCKH TEPMITHAIH ...ocvvereereeneaneaseeseeseeseessessensessessennens 72
4.2.1.1 TInanupame PYTa AGV BOBHIIA .....c.cciiriiiiiiiiireisie e 76

42.2 Tlpumena DEA wmeronme 3a aHanu3y yTuIlaja BeJIMYMHE BO3HOr mapka AGV
BO3WJIa Ha eQHUKACHOCT MPETOBAPHOI TMpoIlleca KOHTEjHEpA Ha MOPCKOM JIyYKOM
TEPMIHAILY .+« +. ettt ett et ettt e tett ettt e s e b b e bt bt bt s bt bt e bt e s e e s e e b e e bt e s e e s e se e e e e e e e e e e e e e e e e e e e 79
4.2.2.1Tloka3arespl TMPETOBAPHOI IMpoleca KOHTEJHEpa Ha JIy4KOM TEPMUHAIY
JTOOUJEHU CHMYITAIIH]OM ...vuveestesseessesseesssssesssesssesseassesssessessssssessesssessssssesssessesssesseessessenssesenns 83
4.2.2.2 TlokazaTe/b MPETOBAPHOT TMpolleca KOHTEJHEpa Ha JYYKOM TEPMUHATY
U3padyyHaTH HA OCHOBY CUMYJIALIMOHHMX PE3YIITATA .cuvevrrrerrerrersesiessessessnesessessessessessessessens 86
4.2.2.2.1 Tlpoceuan Opoj MpeTOBapeHHX M YCKIAJAWIITEHHX KOHTEjHEpa Mo Opomy u
MPOCEYaH CTEMeH MCKOPHUIINEHOCTH aHTa)KOBaHE OMpPEeMe Ha JIyYKOM KOHTEJHEPCKOM

TEPMETHAILY ..vvevveveestesseessessesssessesssssssessesssesssessesssessensesssessesssessssssesssessssssessesssessesssessesssensesssenns 87

4.2.2.2.2 Tlpoceunu OIEPaTUBHU TPOILLKOBH 3a/pKaBamba opona Ha

2 (o V0] 2210 )PP PR P 89

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

4.2.2.2.3 IlpoceuHu omnepaTUBHU TPOIIKOBH AaHTaXOBAHE ONpeMe Ha JIyYKOM

KOHTEJHEPCKOM TEPMUHAILY ..vuveurerresresresensessessessessessessessessessssssssssnssnsssessssssssssssssssnessessessens 92

4.2.2.3 Ananmu3a eQuUKacHOCTH TMPETOBAPHOT MpoIleca KOHTEJHEpa Yy 3aBUCHOCTH O]l

6P0ja AHTAKOBAHIX AGV BOBHIIA .......vveeereeerisseeesseesessseeseseseessssesessssesessseessseesesssessssseons 94
5 3AKJbYYAK 99
JINTEPATYPA 102
BHUOTIPA®CKHU NOJALI O KAHAUJATY 117
HN3JABA O AYTOPCTBY 119

M3JABA O HICTOBETHOCTH IIITAMIIAHE U EJJEKTPOHCKE BEP3UJE
JNOKTOPCKOI PAJIA 120

H3JABA O KOPUIITREKDY 121

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

MPEI'JIEJ CJIUKA
Crrka 2.1. D3 JIYTKOT PABBOJA ..eveeueeueauerseasesseasesseessessessesseeessessessessessessessessessessessessensensas 5
CrrKa 2.2. TEHEPAIIMIE JTYKA ...eveeveeiieiieiieieeieeieeieeseeseeseeseeseeseeseeseeseeseessesensessessessessessessenseneas 6
CrrKa 2.3. JIYUKE YCIIYTE c.uviviiuiiiiiiiisiie ittt 7
Crnuka 2.4. Kateropu3zammja JIYUKIX TOKABATEIBA . .cuveuvereereereeseeseeseeseessensessessessessensessensens 10
Cnuka 2.5. Tok Tepera (KOHTEjHEPA) Ha KOHTEJHEPCKOM TEPMUHAILY ....ovvvevvrrirvererrenenens 17
Cnuka 3.1. Xujepapxujcku MOIEIT — AHP ... 38
Crnuka 4.1. TepMuHa 32 PACYTE TEPETE Y MOPCKO] JIYITH 1ovvvvveerveareesieessessesssessessseseessens 53

Cnuka 4.2. McToBap pacyTor Tepera U3 IUIOBHIIA TOMOhyY AM3aulle ca rpabuIuIoM .. 55
Cnuka 4.3. IlpuMepn pedHUX HOTUCKUBAHUX CACTABA ...vvvveveeseeseeseeseeseeseessesseseessessessesnns 58
Cnuka 4.4. Ckuna npeayioKeHUX BapHjaHTH IPETOBAPHOT MPoIeca pacyTor Tepera ... 59

Crnuka 4.5. Meronosnoruja n3dopa HajeprKacHH]€ BapUjaHTE MPETOBAPHOT Mpolieca

pacyTor TepeTa (BEIITAYKOT YOPHBA) ..viviiiieiiiireiisiesiesissiesiesieessesieessessesssessesssesssessennns 68
Cnuka 4.6. Pacnopes noBpiinHa Ha MOPCKOM JIyYKOM KOHTE€JHEPCKOM TEPMUHAIY ..... (4
Cnuka 4.7. AyTOMaTCKU KOHTEJHEPCKU TEPMUHAT Y XAMOYPTY .ovvvvirrirrinrinrenrenrennennennens 75

Crnuka 4.8. 3rien aydkor KOHTEJHEPCKOT TEPMUHANA ca apaleJIHUM PaciopeioM

KOHTEJHEPCKHIX OJTOKOBR ....vuveuvirtestetessessessessessessessessessessessessesssssessessessessessessessessessessessessens 80

Hpuﬂoe ucmpasicuearby nponycHe cnocobnocmu JIYYKUX mepmuHaia



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

IMPEI'JIEA T'PA®UKA

I'paduk 4.1. IIpocedHo BpeMe 00pTa MOTUCKUBAHOT CACTABA ..vvevveveesvesseesessenssensesssensens 63
I'paduxk 4.2. [Ipoceuan crerneH UCKOPUITAEHOCTH AU3ATNIIA, TTAKEPHIIA U KAMHOHA ..... 64
I'padux 4.3. [Ipoceuan creneH UCKOpUITNEHOCTH aHT'a)KOBaHE OIpeMe Ha TEPMUHAITY 32
L0 N7 B V<) o TP PR 66
I'paduk 4.4. [IpocedHo BpeMe OMCIyre KOHTEJHEPCKOT OPOA ...ovvevvviieeerriinierieisrennenns 85
I'paduk 4.5. [Ipocedan crenen uckopuirhenoctn kejeckux qusanmna u AGV Bo3mia Ha
JTYUKOM TEPMIHAILY ©..vveuveestesseessesseessesseessesssessesssssseessesseessessesssesssessesssessesssessesssessesssesnsensennns 85
I'pacduk 4.6. [Ipoceyan Opoj MpeTOBapEeHUX M YCKIATUIITEHUX KOHTEjHEpa 1mo Opony 87
I'paduk 4.7. IIpoceyan creneH HCKOPUITNEHOCTH aHTAYKOBAHE OMPEME Ha JIYIKOM
KOHTEJHEPCKOM TEPMUHAILY ..vuviveveneessessessessessessessessessessessessessesssssessssssessessssssssesssssessessenns 89
I'padux 4.8. [Ipoceunu onepaTuBHH TPOUIKOBH 3aApKaBamba Opoaa Ha UCTOBADY ....... 91
I'paduxk 4.9. [Ipoceunu onepaTuBHY TPOLIKOBU AHTAKOBAHE OMPEME Ha KOHTEJHEPCKOM

L0000 2 TP 94

Hpuﬂoe ucmpasicuearby nponycHe cnocobnocmu JIYYKUX mepmuHaia



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

MPEI'JIEJ] TABEJIA
Ta6ena 2.1, JIYIKH TTOKABATEIBH ...vverveirresresseessesseessessessseassesseessessesssessesssessssssesssessesssessesssenses 9
Tab6ena 2.2. KOMIOHEHTE COMKACHOCTH ...vverveireesvesseeiesseesuesseessessesssessssssesssessessssssesssessenss 13
Tabena 3.1. OpujenTtanuja DEA MOIETIA .....ooveviiiiiicieec e 29
Tab6ena 3.2. CatrjeBa CKaja PEATHBHE BAKHOCTH .....eerverueeiuesseesteseesieessessesssesesssesssesses 39
Tabena 3.3. BpenHoctu Rl CIIYUaJHUX HHICKCA ..ovvovviiieiiiiiiiiieicieeeee e 42
Tabena 4.1. [Ipenyioxxene BaprjaHTe IPETOBAPHOT Npolieca BemTaukor hyopusa ........ 60

Tabena 4.2. Bpennoctu noka3aTtesba MPEeTOBaPHOT M polieca Bemraykor hyopusa mno

(631053 €200) () £ 0. - SRR UP TR PORTRRPRURRTRN 62
Tabena 4.3. KBanuTatuBHA Mepa MHBECTUIIMJA .....ovovviieiiiiiciceeceee e 66
Tabena 4.4. KBanuTaTuBHa U KBAHTUTATUBHA MePA VIHBECTHLIM]A ......vvvviviiriiririciicirinns 67
Tab6ena 4.5. Matpuna nopehema crienapuja npema Kputepujymy MHBeCTULIH]E ........... 67
Tabena 4.6. BpeTHOCTH BEKTOPA TIPHOPHUTETA .vvvverveerverseesuesserssessesssesssessesssessesssessesssesenns 67
Tabena 4.7. Yna3u u uznasu 3a uznasHo opujentucanu CCR DEA mogein.................... 69

Tabena 4.8. Innekc penatuBHE epUKACHOCTH, HHJIEKC Cynepe(ruKacHOCTH U paHT
aHANMM3UPAHUX BapHjaHTH MPETOBAPHOT MPOIIECa BEIITAYKOT HYOPUBA .....cvvenvenvcvenenee, 70
Tabena 4.9. [TokazaTespu MPETOBAPHOT MpoIleca KOHTEjHEPA HA JIyYKOM TepMHHAIY ... 84
Tabena 4.10. M3pauyHaTH moka3aTeJby IPETOBAPHOT MpOIleca KOHTEjHEPa Ha JIYYKOM
TEPMIHAILY ..vuvevetesessessessessessesse s e s e sb e b e b e e b e e b e s b e e b e e b e e b e e b e e b e e b e b e e bt e b e b e e bt e b e b e e e e e e e e e e e e 88
Tabena 4.11. [Ipoceynu onepaTuBHU TPOIIKOBU 3a/ipskaBamba OpoAa Ha UCTOBAPY ...... 91

Tabena 4.12. Bpeanoct onepaTuBHUX TpouikoBa y ¢GyHKIHjU [Ipoceunor BpemMeHa

OTICITYT€ KOHTEJHEPCKOT OPOIA c.vuvverveseeeesieesteaseesteessesseessessesssessesssesssessesssessesssessssssessesses 93
Tabena 4.13. [Ipukas ynaza u nsnasza 3a ynasao opujentacann CCR DEA mozern ....... 95
Tabena 4.14. PenatuBHa epUKacCHOCT M TEXKUHCKU KOSPUIIM]EHTHU yJla3a U U3Ja3a ...... 96
Tab6ena 4.15. Ipuka3 cynepedukacHocTd u panra nocMatpanux DMU ..o 97

Hpuﬂoe ucmpasicuearby nponycHe cnocobnocmu JIYYKUX mepmuHaia



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

1 YBOJA

On yHyTpamimer BOTHOT TPAaHCIOPTa CE OYeKyje Ja MMa HM3Y3€THO BaXHY YIOTY y
pa3Bojy apxaBe (Ctpareruja pa3Boja BogHor caobpahaja Pemy6mmke Cpbuje ox 2015
10 2025. ronune).

TpaHcropT Ha YHYTpamIlbUM IUIOBHUM ITyTEBUMa KapaKTEpHUIIE MPEBO3 MAaCOBHHX
TepeTa, KOju He 3aXTeBajy BeIMKe Op3nHE I0CTaBe, Y3 BPJIO HUCKY IIEHY ITPEeBO3a.

Jlyke W mpuUCTaHMINTA ca OAroBapajyhum TepMuHaIMMa YWHE JIOKAJTHE MpPUITa3He
YBOPOBE Ka YHYTPALIBLHUM IUIOBHHM IyTeBuMa. OHE MOBe3yjy BOAHHM TPAHCIOPT ca
JPYMCKOM MJIM JKEJIEe3HHYKOM MpexoMm, omoryhaBajyhu wuHTepMoaanHe WK
MYJATHUMOJANHE TPAHCIOPTHE YCIOyre ,,0l BpaTa A0 BpaTa“ KopullhewmeM IUIOBHUX
nmyTeBa. bpoacku omepaTtepu, Kao M JPYMCKH U JKEJIE3HUYKU TPAHCIOPTEPH, TUPEKTHO
Cy YCIIOBJbEHU MPOCTOPHOM JIOKAIIMjOM TepMHHANA, KaKO ca TEXHHYKO-TEXHOJOIIKOT,
TaKO M ca KOMeplHjaIHO-(pUHAHCHjCKOT acrekTa. M jemHM W JIpyrd Hacroje j1a
MHUHHMH3Upajy BpeMe 0o0pTa TpaHCIOPTHUX cpencraBa W mnoBehajy Opoj oOpra Ha
TJIABHUM TPAHCIOPTHUM IPAaBIMMA.

Bume on 70% cBeTcke TproBuHe o00aBJba CE€ TIOCPENCTBOM OpOACKOT MpEeBO3a
(Pachkova, 2009). ¥V ckmagy ca moBehamkeM KOJIHUYMHE Tepera KOjU C€ TMPEBO3H,
HEMpeKuHO ce rnoBehaBa M HOCHMBOCT M CHara OpoJOBa, yCaBpIIaBajy ce HHXOBE
eKCIUTOATAIIMOHE ¥ KOHCTPYKTUBHE KapaKTEPUCTUKE, OJHOC JIeTUlacMaHa M COICTBEHE
Mace Oposaa, Op3uHa KpeTama, 0€30eqHOCT, MaHEBapcKa CIHOCOOHOCT, MOTOAHOCT 3a
MaHuIyJaucamwe u ap. Jlakie, ClI0oKeHOCT opraHu3alyje TpaHcnopTa je cee Beha u Huje
PETKOCT J1a ce pa3BHjajy CUCTEMHM 3a MOAPIIKY OJJIydHBamy, KaKo O ce onepaTepuma
(mucneuepuma) oJakmIao TMpolec ofrydnBama. CHcTeM 3a MOAPUIKY OJJIy4YHBaby Y
OpraHu3alMju TpaHCIOPTa M JUCIEYMpara IUIOBUJA HA YHYTPAUIBbUM IUIOBHUM
IIyTeBUMa IIPEJICTaBJbEH j€ U Y pajJoBuMa ayTopa Bykaaunosuh u ap. (1994, 1997).
lonumime Kpo3 eBpoICKe JIyKe MPoJa3H MPEKO JBE MIUIMjapAe TOHA pa3InduTe pode.
CyouaBajyhu ce ca pactom mpoMmera y JykamMa W T0jaBOM T3B. ,,yCKHX Tpia‘“ Ha
TEPMUHAIMMA, JIy4KH ONEpaTepH Cy CTaJHO y IMOTpa3u 3a peliemeM moctojehnx u
npencrojehux mnpobinema. Ilpenno3m pemewma ce 0Oasupajy Ha MOOOJbIIAKY
¢byHKIMOHUCama nocTtojehux TexHonoruja, yHanpehewmy onepaTUBHUX Mpolenypa |

mpezJiora ylarama y onpeMy u HHPpPacTPyKTypy, a CBe y IIuiby moBehama mpomycHe
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COocOOHOCTH TePMHMHAJA U €PUKACHOCTH MIPETOBAPHUX Mpolieca Ha BbUMa.

Huse syukux omeparepa je nosehame €(PUKACHOCTH UM KOHKYPEHTHOCTH TepMHUHAaIa
Mpy’KambeM HUCKE [[€HE ¥ BUCOKOT KBAJIMTETA YCIYre KOPHCHHUIIMMA.

3a ucTpaxuBame, IUIAHUPAakE U OIeHy e(QUKAaCHOCTH paja JydKor TepMHUHAala
aHAJIM3MPajJy ce TEXHUYKO-EKCIIJI0aTallMOHH Toka3aTesbu. Kao Beoma BajkaH mokasaresb
W3/IBaja ce MpOIycHa CIocoOHOCT TepmuHaina (mayke). [IponmycHa cmocoOHOCT Jyke je
MaKCHMaJHa KOJIMYMHA jeIMHUIIC TIPOTOKA TepeTa KOju MOXKe OUTH MPOIMYIITEH TOKOM
ofpeheHor mepuoma BpeMeHa Yy JaTHM TEXHHYKHUM M EKCIUIOATallMOHMM YCIIOBHMA
(PagmuoBuh, 1995).

IToBehamwe mpomycHe COCOOHOCTH JIyKe IMpeNcTaBiba MPOjeKaT BHUCOKOT KalUTaJIHOT
3Hauaja. [Ipe npeny3umama HOBUX yjaramwa, HOTpeOHO j€ U3BPILIMTH J€TajbHY MPOLIEHY
noctojehe mpormycHe cnocoOOHOCTH TepMHUHAJA, OJJHOCHO CarjelaTy IITa j€ MPETXOAHIM
WHBECTUIIMOHUM yJlarambUMa MOCTUTHYTO U J1a 1 OM HOBa yJarama y HHQPacTpyKTypy
U OllpeMy TepMHuHaia Ouja ompaBiaHa.

Ha mosehame my4ke nmpomnycHe COCOOHOCTH TPOIIIE ce 3HATHA MaTepHjaIHa CPEACTBA U
300r TOra METOJI0JI0THja HBEHOT onpehrBama, Kao U MPeaIor Mepa 3a mbeHo nosehame,
¥Ma BEJIMKU 3Hauaj. 3HayajHe pe3yNTaTe Jalu Cy CTpaHu U AoMahu McTpa’kuBauyM KOjU
cy ce 6aBmwim oBoM npodbnematikom (Gambardella u ap., 1998, Kia u ap., 2002, Nam u
ap., 2002; BykaaunoBuh u np., 2004, IljeBueBuh, 2007, PagmunoBuh u np., 1996;
PagmunoBuh, 1992). IlpomycHa CMOCOOHOCT JIyYKHMX TEpPMHHAIa, Kao TMPEaAMET
JHcepTalyje, cMaTpa ce aKTyeIIHOM TEMOM.

Ca xoHTHMHYanHuUM moBehameM mpomera y JiykamMa M MoryhuMm IojaBama 3arymema,
JY4YKU OIepaTepH Cy MPUMOpaHU Jla Tpake HOBA pellemha MOTEHLHjaTHUX Mpobiema.
'maBHM 1WJB JYYKUX oOmeparepa jecTe eQukacaH npemosapHu npoyec, OTHOCHO
MUHUMU3Hpamhe YKYIMHOI BpPEMEHA 3ajJpXkaBama IUIOBWIA Yy JIyIM y3 OajlaHCHUpaHO
uckopuinheme HHPPACTPYKTYPE U OIpPEME.

CperenoBuh (1996) naBomm: ,lIlperoBapHm mporecu ce H3y4daBajy Kao moceOHa
JTUCITUIUIMHA, jJe€p CY Y CYIITHHHU JOBOJBHO 3aTBOPEHA Hay4yHa 00JIacT, YMja 3aTBOPEHOCT
MIPOM3UJIa3U U3 YHHH-EHUIIE J1a CE MPETOBAPHUM IIpoliecuMa pealn3yje crenujaita Kiaca
3aJlaTaka KOjUu 3aXTeBajy MOCEOHO MIaHUpamhe U KOHTPOILY .

Kao OCHOBHM TEXHOJOIIKM 3axXTEBH Yy TPETOBAPHOM IIpOLECy II0jaBJbyjy ce

(Cperenosuh, 1996):
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*  WCTOBap TPAHCIIOPTHOT CPEICTBA MJIM M3JIa3 U3 MPOoLeca MPOU3BOIE,

*  TPaHCIOPT O MCTOBAPHOT MECTa JI0 MECTa CKJIAJUIITEHa, OJJHOCHO OJIIarama,

*  YCKIQJIUINTCHE,

* yyBame po0e WU MPUBPEMEHO 3aJIp’KaBame (BpeMeHCKa MPOMEHa),

*  UCKJIQJHIITEHE,

*  TPaAHCIOPT OJ MECTa CKJIQJMIITEHA 10 MECTa yTOBapa

* yTOBap y TPAHCIIOPTHA CPEJCTBA UJIH yJia3 y MPOIEC ITPOU3BOIIHE.
[Topen oBuxX 3axTeBa, KOjH C€ MOry O3HAUYWTH Kao OCHOBHH, MPETOBapHU IPOIECH
o0yxBaTajy W peaju3aldjy YUTaBOI HHM3a JPYIHX 3axTeBa (COPTHpame, IMaKOoBambe,
IMPEKTaH MperoBap, ode30eheme Tepera, TPAHCIOPT M MaHUNYJalja YHyTap HEKOT
IIPOM3BOJHOT UJIM APYTOT Ipoleca U cil.).
Pangmunosuh (1995) nepunuine npemosapnu npoyec kao myH MUKIYC OMEpaiuja Koje
Cy MOBE3aHe ca MPEeMENITalkheM TepeTa O]l MOMEHTA HErOBOI JI0JackKa y IMPUCTAHUIITE
JI0 MOMEHTA OTIIPEME U3 MPUCTAHUIIITA.
[Ipeamer wucTpaxkuMBama AHCEPTAIMje jecy TPETOBApHU MPOLECH Ha JIyYKUM
TEPMHUHAIMMA Ca TPENJIOTOM HHUXOBE epUKACHHje OpraHusanuje y Iuby mnoBehama
MPOITYCHE CIIOCOOHOCTH TepMHUHana. Jucepranujom je oOyxBaheHa aHain3a pelaTHBHE
epHrKacCHOCTH MPETOBApHUX Mpolleca Ha OCHOBY AepHHICAHNX U paheHnX moka3aTesba
MPETOBAPHHX ITpOIIeca.
KoHKpeTHO, y AucepTanuju je U3BpIICHA aHali3a peIaTUBHE €(PUKACHOCTH BapHjaHTH
MPETOBAPHOT TIpolleca pacyTor TepeTa Ha Jy4KOM TEPMHHANY peJYHEe IyKe Ipu
npyXamy JOJIaTHE JTyYKe yCiIyre, makoBama Tepeta y Bpehe. Takolhe je anamm3upana
epUKacCHOCT BapHjaHTH MPETOBAPHOr IMpolleca KOHTEJHEpa Ha MOPCKOM JIYYKOM
KOHTEJHEPCKOM TEPMHHANY. YJa3u M H3Jla3u 3a aHaju3y pellaTHBHE e(PHUKACHOCTH
MOCMaTPaHUX MPETOBAPHHUX MPOIIECca HA JIyYKOM TEPMUHAITy TOOH]eHH Cy Kao pe3ysTaT
CHMYJIAIIIOHOT MOJIeNIa, Ha OCHOBY Ae(uHUCaHUX U npaheHnx mokazaTesba. M3BpuieHo
j€ BHUILE CUMYJAIMOHUX EKCIepUMEHaTa NMPOMEHOM AaHTaKOBaHE OIpeMe, YHME CY
00e30eheHu moany 3a aHAJIM3Y pelaTiBHE €PUKACHOCTH MPETOBAPHUX ITpolieca.
JlonpuHOC AmcepTanmje ce Orjiefia y pa3Bojy OPUTHHAJIHHUX CHMYJAIIMOHUX MOJEa,
nepuHucary W npahemy TOKazaTesha MOTPEOHWUX 3a aHaMM3y e(UKACHOCTU
MPETOBAPHHUX TMpolleca pPacyTUX Tepera W KOHTEHepa Ha JIydKHUM TepMHUHAIMMA.

UsBpieno je popmymucame DEA (Data Envelopment Analysis) moxena 3a ananusy
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e(pUKacCHOCTH MPETOBApHUX IpOIleca pacyTUX TepeTa M KOHTEJHEpa U MPHUMEHEHa je
komOunaija DEA u AHP (Analytic Hierarchy Process) merome 3a aHammsy
eukacHOCTH BapujaHTH MPETOBApHOI TIpolleca pacyTUX TepeTa Ha JIyYKUM
TepMuHanuMa. Ha ocHOBY mpumemeHnx ocHoBHUX DEA Monena u3BpiieHa je aHanmmsa
penaTBHE e(QUKACHOCTH MPETOBapHUX Ipoleca ca LUJbeM oJpehuBama edukacHe
BapHjaHTE IMpPETOBAPHOI TpoIleca, a 3aTUM U paHTupama eQUKACHUX BapujaHTH
nperoBapHor mporeca DEA wmonenom cynepedukacHOCTH. J{MMEH3MOHHUCAH je
edpukacan Bo3Hm mapk AGV (Automatic Guided Vehicles) Bosmia 3a Tpancmopt
KOHTEjHepa ca ollepaTuBHE 00alie 1O CKIaJUILTa Ha JIyYKOM TEepMHUHATY.

Pa3BujeHn Mozpenu MpeToBapHUX Ipolieca TepeTa Ha TepMHUHAIMMa MOTY Ja IOCITyXke
Kao TOJpIIKAa I[UIAHUpawky pa3Boja Jyuyke HUHQPPACTPYKType M OIpeMe Ipu
ycarjamiaBamwy I[pPOIyCHE CIIOCOOHOCTH TEpMHUHAlIa ca OYEKMBAaHUM IMpOMEHaMa y
IpOjEeKTOBaHOM Ipomery. Takole, MOry fa KOpUCTe JIy4YKUM oreparepuMa Ipu uzbopy
KapaKTepHCTUKA JIyUKHX YCIyra Ha Koje Ou Tpebano yTHIATH Aa OM KBAJIMUTET yCiIyre
6uo 60JbH.

AHanm3a MpenoKeHNX MPETOBAPHUX Ipoleca Tepera Tpeda Ja MOoMOrHe y uzbopy
euKacHOr HpPeTOBAapHOI MpoIleca, KaKo ca acleKTa Jy4KUX oleparepa, Tako M ca
acrieKTa KOPHUCHUKA JTYYKHX YCIIyTa.

IIpu u3paau AOKTOpCKE aucepTalyje, y MOCTYNKY peanu3alyje HaydyHUX JIONpHHOCA,
MpUMEHEHE Cy TEeXHHKE ONEepallMOHMX HCTpaKMBama — aHaln3a oOaBHjama IMojaTaka,
CHMYJIAIIIOHO MOJICIMPAhe U BUILIEKPUTEPHU]YMCKO OJIITy4HBabE.

HakoH yBOJHOT MOTJIaBiba, y IPYroM MOTJIaBJby j€ AaT TEOPHjCKH OCBPT Ha pa3Boj JIyKa
Y Iperjes Jy4KuX roka3atesba. [loceOHO je HarnalieHa IporycHa ClOCOOHOCT JIYUKUX
TEepMHHAJIA Kao jeJaH O/l BaKHUJUX I1OKa3aTesba.

Tpehe mnornaBme paje mnpukaz KopuilheHMX TEXHHKAa M MeETojJa IpU  U3pajgu
nucepranuje. OnucaHa je aHanu3a oOaBHjama IOJaTaka, aHAIUTHYKH XUjepapXU]jCKU
npouec M HbUXoBa KOMOMHOBaHa mpuMeHa. Takohe je naT mperien pedepeHTHe
JauTepaType.

VY 4yeTBpPTOM MOIJIaBJbY JAaTU Cy KOHKPETHH MPUMEPU aHaJIM3€ MPOIYyCHE CIIOCOOHOCTU
JYYKUX TEepMHHaJa M €(QUKACHOCTM IPETOBAapHUX IIpolieca Tepera Ha JIyYKUM
TEepPMHHAJIMMA ca Mperje oM pedepeHTHe TuTeparype.

[leto mornaBibe naje 3aKjbydyHa pa3MaTpama, Kao M TPaBIe JaJbel UCTpakhBarba.
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2 IOJAM JIYKA N JIYUKUX ITOKA3ATEJ/BA

ITocroje MHOrOOpOjHE M pasnuunte aepununuje ayke. Ha npumep, De Langen (2003)
neguHHIE TyKy Kao 30Up Pa3IMYUTHX EKOHOMCKHX aKTUBHOCTH, JOK Long (2003)
TyKy Ae(UHUIIEC Ka0 PACKPCHUILY PA3NMIUTUX BU0BA TPAHCIOPTA, OJHOCHO MECTO T/Ie
Ce CyCTUYY JPYMCKH, )KEJIC3HUYKHU U TUIOBHH ITyTEBH.

Omneparyje ca TepeToM y JTyLH NPeCTaB/bajy OCHOBHY Jy4Ka aKTUBHOCT. TepeT Koju ce
jaBJba y ITykamMa MO)ke OUTH TedHHU (HadTa, IeTposiej, XeMUKaIMje U CIL.), CYyBU PacyTH
(yrass, hyOpuBO, IIeMEHT, MHHEpaJd, XUTApUIle U CJ.), TeHepajlHu (reHepaliHu
HEKOHTEJHEPH30BaHU TepeT, KouTejHepu) u TepeT 3a Ro-Ro (Roll-on/Roll-off) u Lo-Lo

(Lift on/Lift off) TpancmopT.

2.1 ®a3e q1y4yKor pa3Boja u reHepanmje JyKa
VY murepatypu (Notteboom u Rodrigue, 2005) ce o6uyHo HaBoje uyeTupu ¢aze JTydKor
pa3Boja: TO3UIMOHHpamkE, eKClaH3uja (MpoIIMpUBaEkLE), CHCHHjadu3andja u

peruonanu3anuja (Ciuka 2.1).

.- Tpangexo noapyuje [ ]
1 *MNysa .
| N - Tenepaanu Teper
Mozunwnon 1paise &
2 LT PacyTu Teper
b ’J‘_— -*l‘
=0=e% .
Mpomnpene Konteinepu

Ipaaero moapyuje

MelHjaan3ammja

Mospatun A1
o Q@ Tepernun
4 / \ AMcTpuiyTHEHK
— 0 - © HeHTap
Pernonaamsanuuja . l
'A [ ——— . Teperun Kopuaop

Wseop: Notteboom u Rodrigue (2005)

Cauka 2.1. ®a3e Jy4yKor pa3soja
[IpBa ¢aza mydykor pas3Boja mpeacraBjba ,,MIO3UIMOHHpamE . Y 0BOj ¢a3u jyka Ha
onpeheHoj mo3unuju GyHKIIMOHHUIIIE KA0 TPATUIIMOHAIHH MPETOBAPHU YBOP MeHEPATHOT
Tepera. Pa3BojeM TexHoloruje W yHampehemeM TEXHUKE NpeToBapa TepeTra, JIyKe
npenase y Apyry ¢asy, T3B. ,,[IpOIIUPHBakE, KOja MOpa3yMeBa OTIPEMY U MIPETOBAP

Behe KOJIMYMHE T'eHEepalHOI TepeTa y JyLUu ca IMpuM rpajackum 3anehem. KacHuje,
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HEKEe JyKe ce CHenujalan3yjy 3a OTIPEeMYy jJeIHOr WM BHUIIE TepeTa, Kopuctehu
MPEHOCTH JIOKanuje, UHPPACTPyKType H ompeMe, W ynaze y Tpehy dazy, dazy
Lcnernujamusanuje”. Y oBoj (a3u ce IojaBibyjy pacyTH TepeTH M KOoHTejHepu. Heke
JyKe Cy BUIIIE OKPEHYTE MPETOBApy KOHTEjHEpa, JOK CYy Ipyre yCMepeHe Ha MpeToBap
pacytor Tepera. Takohe, y oBoj (pa3sm Heke Jyke Mmoka3yjy WMHTepec 3a oxapeheHe
¢dbyHkuuje, Ha mpumep, Porepram je mpeTtoBapHa jyka, 0K je AHTBEpIIeH U3 BO3HA JIyKa.
Notteboom wu Rodrigue (2005) HaBome nma cy Jiyke jgocrene y 4eTrBpTy (asy
,»peruoHanm3amuje, rae mojaBa TUCTPUOYTUBHUX IIEHTApa M TPAHCHOPTHUX KOPHUIOpa
oMoryhaBa Jiykama Ja onciyxyjy mmpoko 3ainehe. CaMuUM THUM, yCIIEIIHOCT MOCJIOBaka
JyKe y BeJIMKOj Mepu onpel)yje u ieHa Be3a ca 3ajehem.

[Topen ¢a3za myukor pa3zBoja npucyTaH je u nojaM — eenepayuje ayka. Ilpema UNCTAD
(1999b), uzaBajajy ce yeTupHu reHepallje Jyka, Koje JIydKuM yjaorama u QyHKIHjama,
MHCTUTYLIMOHAJTHOM CTPYKTYpOM, ONEPaTHBHOM M MEHAIepCKOM MPaKCOM 3HA4ajHO

Bapupajy u3 reHepaunuje y reaepanyjy (Cnuka 2.2).

IIpBa renepanmja Jpyra resepanuja
Bpom/obana Wunycrpujcku naTEpdE]C
Pacyru/renepanau Teper =0 Pacyru/renepanau Teper
Ocnamajy ce Ha paj Ocnamajy ce Ha KaruTami
TpanuiuoHanaH HAYMH TpanuiuoHaiaH HAYKH
IpeToBapa nmperoBapa
U
q Tpeha renepanuja
YerppTa resepanuja Kp : paiuj
OHTEjHEpH
®dusnuka u reorpacka
. HonatHe yciyre
Pa3iBOJCHOCT B —|
. (cxmamuITeRHe, TAKOBAKLE,
3ajeIHUYKH OriepaTepy 1 .
. JCTpUOYITHja)
aJIMUHHCTpalyja

JlorucTHUKH 1
HMHTEDMOJIAIHHU IICHTDH

Wseop: UNCTAD (1999)

Cauka 2.2. I'enepaumje Jyka

VY nykama mpBe U Ipyre reHepaiyje mpetoBap Tepera ce 0o0aBiba Ha Tpaaul[MOHAIAH
HayuH. Y Jgykama Tpehe reHepaiyje BpIIM c€ MPETOBap KOHTEjHEpa W oMmoryheHe cy
yclyre JOJAaTHE BPEIHOCTH NPUMEHOM HOBUX TEXHOJOTHja W 3Hama. UYerBpra
TeHepalyja je YIrJIaBHOM pe3ylNTaT BEpPTUKAJIHE W XOPH3OHTAJHE WHTErpalmje

MPETXOJHUX TeHepaIyja.

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana
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2.2 Jlyuke ¢yHKIHje, ycayre u yJjaora jyke

OcHoBHa nyuyka (yHKIIHja jecTe MpeToBap, OJJHOCHO, YTOBap, KCTOBAP, CKIAIUIITCHE U
IUCTpUOYyIHMja, ¥ YCKO je TOBe3aHa ca Jy4YKUM akTuBHOcTHMa. [lopact mpomera
yCliOBJbaBa KOHKYPEHTHOCT JIyKa, Koja ce pedJeKkTyje Ha MpOLIMpeHhe JTYYKUX
¢bynkmja. [Topen oCHOBHHX TyYKUX (QYHKIH]jA, JIyKe Cy pa3BHIIE M HEKe JApyre yciyre,
yKibydyjyhu TproBuHy, (QuHaHCHjCcKe YyCiIyre, MapKEeTHHI, AarcHIUjCKe YCIyTe,
OCHTypame, IINeANIN]Y, HapuHy u ci. (Ciuka 2.3).

Viora jdyka je pasHOBpPCHA 10 OOMMY M NpHuponu. JIyke uMajy paziauuuTy yJory y
CMHUCITY EKOHOMCKOI KaTajlu3aTopa, TeHepaTopa IIocjla, KOMYHHUKaIUja U JPYrux
yruuaja. thuxosa yiora je noaioxHa cTaIHUM IpoMeHama. ['1o6anm3anuja je nuzaspana
panmugaH pa3Boj JiyKa y OJHOCY Ha TpPaJWIMOHANAH HW3TJIEN IMPEeToBapa BOJA—KOITHO,
NPeTBOPUBIIM HMX Yy CHa0jeBaue KOMIJIETHE JIOTMCTHUKe Mpexe. Ilpen sykama cy
CTAJJHU MHOTOOPOJHM M3a30BM YCIIOBJbEHM >KMBOTHMM IIPOMEHAa W TPEHJOBUMA Y

LINEIUIUJU U JIOTUCTUYKO] UHAYCTPHUJH.

OcHoBHe (PYyHKIH]E JonaTHe yciryre
Tpancnopt ITakoBame
YToBap/ucroBap - Chajame Tepera
CxiIaguimTerne I'pynucame Tepera
Huctpubyrija [Ipouecynpame
Wurerpucaru
Jpyre nogatHe ycayre

TproBuHCKe yciyre,
(uHaHCH]CKe yCiyre,
MAapKeTHHT, arcHIHje,
IITIEANIIN] A, ApUHA

Wseop: Feng (2010)
Cauka 2.3. Jlyuke ycJjyre

ITo Notteboom u Rodrigue (2005), nyke ce cyodaBajy ca BEIMKUM OpOjeM JIOKATHUX
OrpaHHYeHa KOja HEraTMBHO YTHYy Ha HUXOB pa3Boj U edukacHoct. Kao pasmnor ce
HABOJM CTam€ JIOKAJHE PYMCKE U Kelle3HUUKEe HHPACTPYKTYpeE, )KUBOTHO OKPYKCHE

Y TIPOTHUBJBCH-E JTOKATHE 3ajSTHUIIE Pa3BOjy JTyKe.

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana
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Jlyyke akTUBHOCTH Cy OJ] CYIITHHCKOT 3Hauaja 3a €KOHOMCKHU Pa3B0j JIy4Kor 3ajeha. Y
KOjOj MepH je Mmoryhe peayKoBaTH TPOUIKOBE U MOOOJBIIATH HUBO JIYYKE YCIyTe, 3aBHCH

oJ1 epMKACHOCTH JIy4KHX OIlepaliyja U OpraHu3aIimje Jy4Kor MEHAIMCHTA.

2.3 Jly4ku nokasaresbu

Jlyukn TOKaszaTelbl Cce KOpPHCTE 3a BpeaHOBame W onpehuBame Oynyhmx mpapama
pasBoja, 00e30ehyjyhu myukom MeHanIMeHTy noTpeOHe nH(popMaIrje 3a OpraHu3aImjy.
Jla Ou aHanu3upaHu NoOKa3aTesbu OwiM oarosapajyhu, a mpe cBera yNnopeauBH,
oTpedHOo je na muMa Oyny oOyxBaheHe yHyTpalllkbe U CHOJbAllllh€ KBAJIUTATUBHE U
KBaHTUTaTUBHE Mepe. JIyduku mokazaTesbu Tpeba na Oydy NPUMEHJHbHBU Ha Pa3InUHUTe
JyKe.

Mepeme JTydKknx IoKas3aTesba je KOMIUIMKOBAHO, HAPOYUTO Kaja ce JIyKa ocMaTpa Kao
KJIacTep EKOHOMCKHMX AaKTHUBHOCTH BeJMKOr Opoja ¢GupMH Koje Mpykajy yciayre u
3ajeIHO Kperpajy pasnuuute aydke nmpoussoze (De Langen, 2007).

[ToGospmame TydyKHX MOKa3aTe/ba 3Ha4ajHO je 3a yHampeheme MelyHapoJHe pa3MeHe,
NpUBJaYeHe CTPAaHUX MHBECTHIMja B noBehame 3anocineHoctd. Jlyukn mokasaTesbu cy
O]l 3Hauaja U 3a €KOHOMH]y 3aieha yyke, yKOIMKO je HWeH mopacT edeKaT JIYIKUX
aKTMBHOCTH. YTHIIQ] caMe JyKe Ha €KOHOMCKH Pa3BOj MOXKE C€ YTBPAWUTHU IPOIEHOM
HBEHUX IUPEKTHUX M WHAUPEKTHUX, EKOHOMCKUX W COIMjaJIHUX YTHIaja Ha JIy4KO
OKpYXeme, Tj., ’beHO 3aiele.

Jlyuku mokasaresbu koje je nepunucana Cercka Oanka (Chung, 1993) oOyxsarajy
KaTeropu3alujy YyHyTap onepamugenux noxazamema (Bpeme o0Opra IUIOBHIIA,
NpeTOBapeHa KOJIMYKMHA TepeTa Mo OPOACKOM JaHy/caTy) U (UHAHCUJCKUX NOKA3ameba
(mpuxoau/pacxonu mo OpyTo perucrapckoj ToHu /BPT/ mnm HeTto perucrapckoj TOHU
[HPT/ nperoBapa, onepaTHBHHM BHUIIAK [0 TOHW TEpETa U CTOMA MPUHOCA OCTBAPEHOT
npometa /o0pT cpencraBal).

De Langen (2003) mpennaske mokasaTtesbe Kao IITO Cy: MPOMET, BpeMe UYeKarma TIOBUJIA,
JOJJaTHE JIOTUCTUYKE YCIyre, MOBPIIMHE HaMEHhEHE 3a JIOTUCTMYKE AKTHUBHOCTH U
WHBECTHUIIMOHU HUBO Y JIyLIH AUPEKTHO BE3aH 3a IPOU3BOIIbY.

Bichou u Gray (2004) uznaBajajy mpoMeT Kao Apyry Hajuemhe kopuirheHy mepy

(mopen ¢uHaHCcHja), y CMHCIy HWHTEpHOr IIOKa3aTejba, JOK MPOAYKTUBHOCT U

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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E€KOHOMCKHM YTHIIa] UCTUYY Kao IOKa3aTesbe 3a mopeheme ca npyrum sykama. Feng
(2010) y cBojoj mucepTalyju HaBOAM JydKe IOKa3aTe/he mporewmene nomohy AHP
Mmetoze (npBu u apyru HuBo) (Tabena 2.1).

Tabena 2.1. Jlyuyku nokazaresbn

[IpBU HUBO JyYKHX MOKa3aTesba Jpyru HUBO Ty4KUX NOKa3aresba

OKpyKere JIOKaIHje

[IpupoHu JIydKH YCIOBU HaBuranuja

O0aJTHU yCIIOBH

JIy4kxa mpon3BOoAHOCT

OrnepaTHBHU JIY9KH YCIIOBU bpoj npucrajanuira

[IporrycHa criocoOHOCT JIyKe (TepMHUHAIIA)

[pocrop y 3anehy

[IpuponHu pecypeu

Okpyxeme y 3ainel)y TpaHCIOpTHH U AUCTPUOYTHUBHH CHCTEM

JIydku nokasaresbu

BennuuHa rpajcke Jiyke

3anehe

HHbopMalnoHu CUCTEM — XapJIBep

Jloructiaky HHOOPMAIIMOHH CHCTEM
Hudopmarmonu cucrem — copTBep

[MoMTHYKA MOAPIIKA HanronanHa 1 TIoKaiHa MOJUTHKA
Wseop: Feng (2010)

Bichou (2006) naje mpakTu4aH ¥ TEOPHJCKH HPUCTYI MPOLIEHHU JIyYKHX IOKa3aTesba
ynopehuBamem Tpu kareropuje. [IpBy kareropwjy 4umHe MOKaszaTelbu, APYTY CTYAHja
eKOHOMCKOI' yTulaja u Tpehy rpaHudHa e¢ukacHocT. beroB 3akipyuak je ma ce
MOKa3aTeJbl MOTY CBPCTaTH y TPHU TpyIe: yiasHu (Bpeme, TPOIIKOBU, PECypCcH U Cil.),
n3na3Hu (MPOU3BOIHA/TIPOITYCHA CIOCOOHOCT, MPO(UT) U MEIIOBUTH (MIPOJTYKTHBHOCT,
epukacHocT, IpopuTabUIHOCT, UCKOpUIThEHOCT, ePEeKTUBHOCT).

Langen u np. (2007) npennaxy yBohewe HOBUX IOKa3aTe/ba yMECTO TPaIULIMOHAIHUX.
Ha npumep, cyrepumry na Bpeme obpra Opona Tpeda 3aMEHUTH BPEMEHOM UeKamba
O6poma. Taxohe, umcTHuy pAa je BeNIMKM HenocraTak Kojx npahema moka3aresba
HECHCTEMAaTUYHO U3BELITABAKE Of] CTPAHE JIyKa.

Ducruet u ap. (2008) cyrepuiry cienehe mokasaresbe: MPOMET, BPEIHOCT JIOJATHE
yciyre, 3al0CIeHOCT, MHTEPMOIAIHOCT, ATPAKTUBHOCT y MpHUBJIadelhy GUpMH U Jp.
[TocToje Benuke Bapujalyje IMoOKa3aTe/ba. JemgHa ox Moryhux kareropusaiyja,

MpHUKa3aHa je Ha ciaunu 2.4.
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Bpewe:

Bpeme o6pra Opoxa

YKyIHO BpeMe 3a pa3MEHY

Bpeme obpane nokymeHara
HeuckopunrheHo Bpeme 3amocieHux
Bpeme koje kaMHOHH IIPOBEAy Yy pely Ha
yla3ak y JIyKy

Bpeme napumema

U3znas:

Bennunna npomera
Konrejuep / crona pacra
VYKynHa KOJIWYHHA TepeTa
Bpoj nunoraxa

Bpoj 3amocnennx

Tpowax:

YKynaH Tpolak pa3MeHe
Hamnara mo tonn

Jlyuka HamiaTa 3a 6pon
TpoIIKoBH HCIIOpYKE

Tlogezanocm ca obanom:

LSCI (Liner Shipping Connectivity Index)
(UNCTAD):

Bpoj AMpeKTHHX yIIOBIbaBamba

Bpoj 6poxosa

Y4ecTaHOCT yIUIOBIbaBaba

Puzux:

BepoBatHoha HacTaHka mTere y
TPaHCIOPTY

BepoBatraoha ry6urka tepera
3aryniema y Iynu

CTaJHOCT JTyYKUX PAaIHUKA

HUngpacmpyxkmypa:

JlyOuna akBaropuje

Bpoj npucTajaaumHux MecTa
I[Npucranunire/ny>kuHa Keja
TepMuHa/ ZOCTYITHOCT
[PHCTajaTHIITa

Jlyukn
MOKa3aTe/bu

Cynpacmpyxmypa:
TIperoBapHa cpezicTBa
Omnpema

CKJIaIIIHE JU3aIHIe
(6poj 1 Tum)

Bewmune:

Bemruna onepatepa

HuBou MeHayMeHTa

CKJIaJUIIHA MEHAIMEHT
IIpoiyKTUBHOCT pajHUKaA
IIpeToBapeHa KOJIMYMHA TEpETa IO
YOBEK/CMEHH

TTnoceuna mnara

Eguracnocm:

IIpoaykTHBHOCT

EcdukacHOCT 3amocieHux

Bpoj MaHumynanmja ca KoHTejHeprMa / yac
I[IpetoBapeHa KonuunHa / JaH

Edukacuoct 3amociennx: MT (MeTpuukux
ToHa) / ocoba / romuHa,

CremneH yroBapa/ucToBapa

Hngpopmayuonu cucmem:
Hndopmanuje pasmemene ca
KOPHCHHIIAMA

Hudopmanuje pazmemeHe ca
HHTEPMOJAIHUM Y4ECHHIIMA
Hudopmanuje pa3memeHe ca
JPYTUM CEpBUCHUM
OpraHu3alyjama

Oncnyea

PacnonoxuBocT KOPUCHUIIUMA
DriekcuOMITHOCT
KommiekcHocT nokymeHara
HuBo nHCHekIMje

Iloy3zdanocm:

INoy3naroct n1ybune Ha ynasy
Toy3naHoCT IyuyKHX Onepanwja
IloyznanocT pacnopeza
MPEBO3HUKA

Ussop: Feng, (2010)

Cauka 2.4. Kareropuszanuja Jy4Kkux nmoka3saresba

HpI/IKa3aH€ KaTeroije JIYUYKHX IMTOKa3aTCJba YNHEC!:

U3znasnu noxkazamesnu. Ilpema Antioch (2000), rmaBHa Mepa €KOHOMCKOT yTHIIaja JIyKa

jecre OCTBapeHU IIPOMET, 3aM0CIEeHOCT U mpuxon nomahuHcraBa. Kommunna tepera kao
W3a3Ha Mepa JYYKHMX AaKTHBHOCTH MOXKE C€ IIOCMaTpaTH IO 3aroClICHOM, I10
TEePMHUHATY/TPUCTAHUILTY WM KPO3 OCTBAPEHY MPOU3BOIHOCT.

JIyuky eKOHOMCKH IOKa3aTeJbh MOTy OMTH MPOLEHEHH Ca CTAHOBUILITA €()UKACHOCTH,
TPOIIKOBHE €(hPMKACHOCTH U €(DEeKTUBHOCTH.

IIpomer Tepera u3paxeH y OpOACKMM TOHAaMa 4ecTo je KopHuilheH Kao IOKa3aTesb

mayukor pasBoja (CBercka Oanka 1991; UNCTAD, 2002; De Langen, 2003; Bichou,

Hpuﬂoz ucmpasrcuearby nponycHe cnocobrnocmu JIYUYKUX mePpMUHala
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2006; Talley, 2006) mox je TEU (Twenty Foot Equivalent Unit) jenuanna (cranmapana
Mepa kopullheHa 3a opehuBame KOHTEJHEPCKUX TOKOBA) 4ecTo KopullheHa Kao mepa
nmpoMeTa KoHTejHepa. [IpoMer je moka3aresb koju je Hajuenthe kopuinheH 3a nopeheme
nyka. Talley (2006) cmaTpa na ofCTymame peaHor JTYYKOT MPOMETa OJ1 MPOjeKTOBAHOT
mpoMeTa TOKOM BpeMeHa MpPEACTaB/ba O/pa3 MOOOJbIIAka WM MOTOpIIama JIYIKHX
noKaszarejba TOKOM BpeMeHa. Takohe je MuIIUbera Ja MPEeToBapeHa KOJIWYHHA TepeTa,
BpeMe dYeKama KaMHOHAa Yy peay Ha yla3zak y JyKy M HCKOPHUIINEHOCT ommpeMe
MPeCTaBJbajy MOKa3aTehe Of] 3Hauaja 3a JIydKe oleparepe u MOry ce MOCMaTpaTH Kao
TIOKa3aTe/b e€PUKACHOCTH U e()EKTUBHOCTH, KAO pe3yJTaT OCTBAPEHOr IpoMeTa M
uckopuithesoctu nyke. [Topen kommunne tepeta 1 TEU jenununa, Talley ykibyuyje u
BpPEIHOCT NpeBe3eHe pode, Opoj MyTHUKAa Ha Kpy3epuma, Opoj MHJIOTaKa T'OAMIIELE,
Opoj yToBapa, MCTOBapa W Ioyia3aka, Opoj 3aMOCICHUX, MPUCTAJATUIIHU MPOMET U
IIPOMET I10 Ty’)KHOM METPY IPUCTAHMIITA.

[TpomerT je TpaHcrapeHTaH o1l cTpaHe BehuHe JIydkux omeparepa, ajld 4eCTO je& TEIIKO
MOPETUTH TPOMET pa3jMuUTHX TepeTa 300r HemOoCTaTKa IMPEHU3HUX [OJaTaKa.
OcTBapeHu NMPUXOJI M 3alOCIEHOCT ce Takohe Tperupajy Kao H3Ja3HH TOKa3aTesbH
(Crercka G6anka 1991; Stopford, 1997; Trujillo u Nombela, 1999; UNCTAD, 2000; De
Langen, 2003; Talley, 2006; Ducruet u ap., 2008).

Bpemencku noxazamesmu. Bpeme Kao JIyuykdn NOKa3aTesb yKJbydyje: BpEME OICIYre

Opoma, BpeMe uYekama OpojJa Ha TIPUCTAjAIMINTE, BpEeMe 3aap)KaBama Tepera,
HEeUMCKOpHUITheHO pajHO BpeMme, Bpeme u3Mel)y ucroBapa Tepera M ojjiacka Opoja,
BpeMe YeKama KaMHOHa y PEJOBHMMAa Ha YJIAacKy y JIYyKY, IPOIEHAT BpeMeHa KOju
IUIOBIJIO TIPOBENE Yy YeKamy Ha OICIYyry, yKYIHO BpeMe pa3MeHe, Bpeme olpane
JOKyMEHTalllje, BpeMe Lapumema, BpemMe oOpane uHpopMmaluja U JOKyMeHaTa o
nonacky Opoja, yroBapy u uctoBapy u monacky (Cercka 6anka 1991; De Langen,
2003; Trujillo u Nombela, 1999; Talley, 2006; Bichou, 2006; Arvis u ap., 2010).

Bpeme kao ny4ku mokaszaTesb ykasyje Ha e(UKaCHOCT, OMHOCHO HEEPHKACHOCT JyKe y
OICITY3HW KOPHCHHKA, TPEBO3HUKA U ITpUMaolia pooe.

Bpeme o6pTa O6pona ce nedpunuine kao Bpeme u3melyy mosnacka 6poaa y JyKy U oJjacka
Opoma m3 myke. O OBOM IOKa3aTesby C€ HE M3BEIITaBa CHCTEMAaTCKH, MAKO CE IYTro
nomume y mureparypu (De Langen u np., 2007).

Tpowkosnu noxazamenu. llena yciyre je Baxan (GpakTop Koju KOPUCHHUIIU pa3Martpajy

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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Kajaa miahajy ycinyry wim Kymnyjy npousBoj. CIndHO, Kaja JIydKd KOPUCHUK OUTydyje
KOjy JyKy he KOpHUCTHTH, OH MOpeAu Jy4dKe Takce, KOje YKJbydyjy HaIjaTry 3a
Hapy4Holla U HAIJaTy 3a MPEBO3HUKA OJ CTpaHe NydKe ympaBe wiu omnepartepa. Jlyka,
Kao TMPaKTUYHO TMPUBPENHU CYOjeKT, HECYMIBHBO TeXH mpodutabunHoctu. Jla Owm
MaKcUMU3Hpaia npodur, Tyka Mopa Jla MUHUMH3UPa TPOLIKOBE.

W napyumonu u npesosuonu (Opogapu) cy MUILbEHA Ja JIydke TaKkce YWHE 3HauajaH
7Ie0 BUXOBUX YKYITHUX TPOIIKOBa. bpomapu ce cyodaBajy ca BEIMKOM KOHKYPEHIIH]OM
U y MHTEPECY UM je J1a CHH3€ CBOje TPOIIKOBE Kako Ou Omim KOHKypeHTHH. bupajy myke
KOje HMMajy pelaTHMBHO HHWXKe JIlyuke Takce. Jlyka ca HIKUM JIydKHMX Takcama je
KOHKYpPEHTHH]a, aKO CBe ocTajie (pakTope 3aAp KU HEPOMEHEHUM.

lokazamenu obancke nogezanocmu. OBaj MOKa3aTesb j€ KapaKTEPUCTHYAH 332 MOPCKE

Jayke. YKJbydyje pa3HOBPCHOCT U (PPEKBEHTHOCT OPOJICKHUX JIMHU]A, TUPEKTHE OpOJICKe
nuHUje, Opoj OpomoBa, KOHTEJHEPCKKUX JIMHU]A U TIOBE3aHOCT Jyke (Arvis u ap., 2010).

Ilokazamenu xonuene nogesamocmu. Bichou u Gray (2004) mocmartpajy KOMHEHY

[IOBE3aHOCT KPO3 MHTEPMOJAIHOCT, TPAHCIOPTHY €(PHUKACHOCT, JOCTYHNHOCT MPEBO3a,
KOIHEHY Op3uHYy TpaHCHOpPTa U AOCTYIMHOCT APYMCKUX U JKEJIE3HHUKUX caoOpahajHuna
y 3anely nyke (Arvis u ap., 2010).

Hokazamenu ungpacmpykmype. Trujillo u Nombela (1999) paznukyjy nayuky

nHPpaCTyKTypy, JydKy CyOpacTpyktypy (3rpage u ompemMa Yy Jykama) W
unpopmarmonn cucreM. Jlyuka uHppacTpykTypa oOyxBaTa Jy4Ky akKBaTOpH]y,
KOMYHAaJHY UH(pPacCTpyKTypy (moazemHe MHCTaJIaIuje), OJTHOC
NPUCTAHUIITE/TPUCTajaIMIITe/Opoj TEepMUHANA, IYyKUHY Keja W 1IyOuHy BoOIe
(UNCTAD, 2006), mocTymHOCT TepMHHAJIA/IPUCTAjaIUINTA, TOBPIIMHY U BEIUYHHY
CKJIaIMIITA.

Jlyuka uadpactpykrypa o6e30elhyje mpupoane yciose 3a npucrajame Opomnosa. [Topact
Mel)yHapoiHe pa3MeHe M €KOHOMHje 3axTeBa HoBehame numeH3uja mioBuia. Beha
IUIOBMJIA 3aXTeBajy Behy AyOuHy M BHIe OarepoBama, Kako OM ce OMOTryhuiio lBHXOBO
MpUCTajambe.

Jlyuka cympacTpykTypa YKJbydyje yToBapHe W HcTOBapHe ypehaje, mpatehy ompemy
KEJCKUX AW3ajuia, CKIaAHINHE au3anuie (Opoj W THM) M CKJIQJHIIHA TOCTPOjCHA.
JlyakoMm cympacTpykKTypoM Tpeba ma ce oOe30eme yciaoBU U 00jeKTH 3a epuUKacHO

obaBipame Tyukux omnepanuja. Talley (2006) HaBoau a ce aHra)kKOBaHa OMpeMa Mepu

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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KpO3 KOJMYHMHY MPETOBAPEHOT TepeTa, Opoj ornciaykeHux 0posioBa, Opoj mpeToBapeHux
KOHTEJHEepa 10 JAM3AIANNA W KOJHMYWHU IPETOBAPEHOr TEpeTa IO 3alOCICHOM y TOKY
jeIHe cMeHe.

Jlyakn wHpOpManmoHu cucteM omoryhaBa pasmeHy uHQOpManMja ca apHHCKOM
cnyx60om u usmel)y yaecauka natepmonantor Tparcrnopra (UNCTAD, 2006).

Qunancujcku_noxazamepu. OUHAHCHJCKU TOKA3aTebH YKIbYUYjy NOJATHY BPEIHOCT

ycayre, npouT, MPUX0J, TPUXOA O IapHHE, JOKaJIHE MPHUXO0JE M MPUXOJ O] TaKCH,
MPUHOC HAa YJIOXKEHH KamuTaj, MPHHOC Ha MPOMET, MOHAEPUCaHy MPOCEYHY BPEIHOCT
KaluTaga, cpefcTBa MoTpedHa 3a yroBap/uctoBap Opoma um miate (De Langen, 2003;
Bichou, 2006; Ducruet u ap., 2008).

[lokazatess dodammna epednocm yciyze OJHOCHU c€ Ha HPoQUT, amMOpTH3ALHU]y H
TPOIIKOBE pasa KOjH Cy YKJbYYEHH y BPEIHOCT IMpPOMETa TepeTa KOjU MPOoJa3u Kpo3
JYKY, U Ka0o TaKBOT ra je TEUIKO MEPUTU M MOPEAUTH 300T Pa3sHOBPCHOCTU YKJbYUEHHX
aKTUBHOCTU (HIp. pEUUKIaxa TepeTa, MaKOBamke, pAClHaKUBame, CTHKETHpPalke U
uncrekija) (De Langen, 2003; Ducruet u ap., 2008).

Bichou u Gray (2004) ucruuy na je ¢uHaHCHjCKM TOKa3aTesb Hajuemrhe kopuiheH
MOKa3aTeJb.

Ilokazamenu egurxachocmu. EQUKacHOCT je KPUTHYHM IOKa3aTesb JIyYKHX YCIyra.

Beha edukacHoct je mpuBnayHuja KopucHuimma. Y Tabemu 2.2. paT je mnpukas
KOMIIOHEHTH e(pHKaCHOCTH.

Ta6ena 2.2. Komnonenre epukacHocTn

KoMmmoneHeTe euKacHOCTH:

EdukacHOCT mopyunBarma

Panna edukacHoCT: OpOj KOHTEjHEPA HCTOBAPEHUX 10 MPUCTAJATIMINTY y TOKY cara
bpoj KoHTejHepa MPeTOBapeHHX Ha catr

[IperoBapeHe TOHE TepeTa Mo OPOJCKOM JaHy

Panna epukacHocT: nperoBap MT /doBek/roauHa

Jlyuka onepariBHa e(hPUKACHOCT

BpoicKy yTOBapHO/MCTOBAPHU HUBO OICIYTe (3a JaTy BPCTY TepEeTa)

'Y TOBapHH/MCTOBApHH HHUBO OICIyre JTYYKHX CpeJcTaBa OJf KOMHEHUX IPEBO3HUKA

[IperoBapenu Opoj KOHTEjHEpA MO AUATUIIH

Venyre Mcnopyke U Ipey3uMara

OxaroBop Ha 3axTeBe KOPUCHHUKA

DnexcubuIHOCT

HckopumrhenocT y sty (MIPHUCTajaNTUINTA, ONIPEME U OCTaJIO)

WsBop: Feng, (2010)
Trujillo m Nombela (1999) mpencraBipajy Tpu KaTeropuje Mepema e(PUKacCHOCTH:

¢busnuke mokaszaTesbe, MOKa3aTe/be MPOAYKTUBHOCTH M EKOHOMCKE U (DMHAHCH]CKE

IIpunoe ucmpasicusarsy nponyche cnocoOHOCHU JIYYKUX MePMUHANA
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nokazarejbe. DU3NYKU MOKa3aTesbu CE YriaBHOM OJHOCE Ha aHAIM3Y €(PUKACHOCTH Y
Bpemeny. [TokazaTesr MpOAYKTUBHOCTH je (DOKYCHpaH Ha ollepalje ca TepeToM KOju
J071a3M ca Boje, Mepehu pajHe U KanuTallHe 3aXTeBe MU MPETOBapy Tepera ca Opona.
ExoHoMckn U ()MHAHCH]CKM TOKa3aTeJbu Cce Takohe OOMYHO OIHOCE HA TMPOMET KOjU
J1071a3M ca BOJE, Tj. OYEKHBAHHM WM YKYIHH OCTBapeHH mpomer uspaxeH y BPT umm
HPT, nmn nannahen nmo TEU.

Ilokazamemu _ycnyee. Jlydku TIOKazaTeJbu yCIayre YyKIJbYydyjy OIHOC TIpema

KOPUCHHMIIUMA, (IEKCHOMIHOCT, KOMIUIEKCHOCT JOKyMeHara (TOTIHC TpaHCaKIHja,
Opoj IOKyMeHaTa IO TpaHCAKIMjH, MPOIleHAT KOHTEjHEepa Ha KojuMa je ypaleHa
WHCIIEKIIMja, HUBO HMHCIIEKIIMje M KPUTEPUjyMHU 3a HHCHeKuujy) (Arvis u ap., 2007,
2010) u noy3maHocT (IpUCTajalMInTa, YIa3HHX Kaluja, M3Na3HuX kanuja). EdukacHo
HApUBEHE j€ TOCTAN0 KJbYYHH (aKTOp JIyKe 3a MpuBIademe KopucHuka. Jlyukm
KOPUCHUIIH >KeJIe M0jeHOCTaBJheHhe NHCIEKIIN]CKOT MOCTYIKa U JoKyMeHaTa. Takole,
OHM Oupajy JIyke Ha OCHOBY BpEMEHAa MOTPEOHOI 3a U3BpIICHE yciyra. Jpyru
MOKa3aTeJbH yCIyTe Ce OJHOCE Ha TIOBEPEHE Y JIYUYKH PACIIOPE, JIyYKY IIPUCTYIaqHOCT
U JOCTYMHOCT, OOMM JIydKHX YCiIyra, pemyTalujy JyKe M JIOjaJTHOCT, momoh y
MOTpaKUBambIMa, KBAIUTET MOCTa, PaJlHy CHAry M KamWTajlHa CpelcTBa morpedHa 3a
nperoBap Opona, crmocoOHoCT obpane, aucTpuOyuujy u mpaheme, IJTOTUCTHUKY
KOMITCTEHIIH]Yy, €(QEeKTUBHOCT, TPUJIATOAJBHBE  YCIyre, TEXHUYKY  KOHTPOIY,
cHabneBame u oapkaBame 6pomxa (UNCTAD 1992; Trujillo m Nombela, 1999; Bichou u
Gray, 2004; UNCTAD, 2006; Bichou, 2006; Arvis u ap., 2010).

Ilokazamenu pusuka. TlokazaTess pusnka ykJbydyje BepoBaTHOhy TmojaBe mITeTe Ha

pobu u 6pony, Moryhy onmacHOCT, IPOIICHAT JyUYKHX 3arylliemha, BEpOBaTHONY T'yOHUTKa
WIM INTeTe Ha Tepery, 0e30€AHOCT M BepoBaTHONWy mTeTe WM TyOMTKa KOITHEHUX
npeBo3uux cpexacrasa (Talley, 2006).

llokazamesn — wyocku pecypcu. Jbyncku pecypcu YKibydyjy BEIITHHE JIYYKUX

orepaTrepa, CTaJIHOCT JIyUKUX PaJHHMKA, HUBO MEHAIMEHTa Yy JIyUM M CKJIAQJUIITHMA,
MPOAYKTUBHOCT paJHUKA, MPETOBAPEHY KOJIMYMHY IO YOBEKY/CMEHH, IPOCEUHY
CTapoCT 3allOCJIIEHHX Y JIyL[Y, IIPOCEYHY 3apaly y JyLH y OJHOCY Ha JpPYyre 3eMJbe

(Trujillo u Nombela, 1999; Bichou u Gray, 2004).

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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2.3.1 KpuTHYKH OCBPT IMOjEIMHUX ayTOPa HAa HEKE O] KIbYYHHUX IMOKa3aTeba

[TocToju MUIIJbEHE€ HEKMX ayTopa Ja yciel BeIUKor Opoja aKTUBHOCTH U y4YECHHKA
YKJBYYEHUX Y KOMIIJIEKCHO JIYYKO OKPYKEH-€, HUje UCITPaBHO BPIIUTH MPOIEHY JyKa ca
OrpaHUYeHHM OpojeM ToKa3aTesba, jep CBaKu O] oKa3aTesha MMa U CBOja OTPaHUYEHA.
De Langen (2003, 2007) je KpUTUKOBAO HEKE Ba)KHE MOKA3aTeJhbe KO IITO CY: BpeMe
o0pra Opoa, CTOMy 3ay3eTOCTH MPUCTAjaIHINTA, TPOMET U 3aII0CICHOCT.
OH TO 0oOjammaBa Ha cienehy HaYWH:
1. Bpeme o0pra Opoma moxe OuTm KopumheHO 3a TpOIEHY Opojcke
epuKacHOCTH, anM HE MOXE Ce MOCMAaTpaTH OIBOJEHO Ol KOJMYMHE TepeTa,
JOCTYIMHOCTH JTyYKHUX O0jeKaTa M cacTaBa Tepera.
2. CreneH WCKOpUITNEHOCTH TPHCTAjaIMINTAa j& KOPUCHHUJU OJf CTEICHA
3ay3eTOCTH, ajd Takohe Bapupa y 3aBHCHOCTH Ol BPCTE Tepera KOjH ce
npeToBapa (TeHepaHu, PacyTH, KOHTEJHEPH ).
3. Ilpomer oapakaBa KOIMYHMHY MPETOBAPEHOr TepeTa, aju HHUje ofpas
POU3BOAHOCTH.
4. Ilpoceuna mnpoduTaOUIHOCT je mpodIeMaTH4aH IOKa3aTeb, OJHOCHO
rpynucame npenayseha y kimacrepe He Mopa na noBene a0 moBehama 3apane.
lIraBumie, Bucoka npodurabunHoct npenyseha y kimacrepy Moxe J1a ykasyje Ha
HEIOCTAaTaK MHTEPHE KOHKYPEHIIH]e.
5. IIponyKTHBHOCT HUje 100ap MmoKa3aTelb jep MpelncTaBiba Mapiuujainy Mepy H
HE pa3MaTpa CMambewe WK nosehamwe npenyseha y MHAYCTpHUJH.
6. 3amocieHoCT je AMpPEeKTaH I0Ka3zaTelb JIydKor EeKOHOMCKOI (akTopa y
JIOKQJTHOM/PErMOHATHOM OKPYXK€HY, ald je TEHIKO MPOIEHUTH e(peKTUBHY
3aBHCHOCT (moBe3aHOCT) wu3Mel)y JIydkMX aKTHBHOCTH M Pa3IMYUTUX
WHIyCTpHja.
Ducruet u ap. (2008) ocropasajy ,,0p0j 3amocieHnx " Kao jefan oj Jy4KUX MoKa3aTeba
y CMHUCIY HeMocTojama NUpEeKTHe Beze u3Mel)y chernujanusanuje JyKe U MPOCEUHe
3apajie 3armocieHuX y JIyIH.
Heke moka3zaresbe je BeoMa TemIko MpuUOaBUTH 3a MPOILEHY Jydkor yuumHka. [loctoje
pasmuke Mely mokazaresbMMa Ha pa3jiMYUTAM TEPMHHAIAMA Y JIyOH, a U Jy4KH

orepaTepu He OTKPUBAjJy pajo CBOje MoJaTKe, HApOUYUTO (PMHAHCH)CKE U EKOHOMCKE.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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2.4 TlponycHa cniocOOHOCT JTYYKHX TEPMHHAIA

Mel)y 3HayajHUjUM JIyYKUM TIOKa3aTeJbMa CBAKaKO CE U3/Baja NPONyCcHA CNOCOOHOCH
JIYUKUX MepMUHATA.

[Ipumena oparoeapajyhe MeTojosioTHje MPOIEHE MPOMYCHE CHOCOOHOCTH JTYYKHX
TEPMHHANA j€ O] MOCeOHOr 3Havaja 3a YCHENIHO IUTAHWPAlke U IPOjeKTOBAHE
TepMHUHANA. YTIaBHOM Cce KOpUCTe OasHa u cumyaayuona metona (Jommh, 2005).

basna memooa ce nmpuMemyje NpH aHATM3M ONepalyja yToBapa M MCTOBapa Oponxa u
KOIMMHEHWX NPEBO3HUX CPEACTaBa, Kao M KOJ CKJIAIUINTEHa Tepera Ha TEepMHUHATY.
ITocmatpa ce mpomycHa COCOOHOCT MOjeAMHHMX CIIOHa TepMmuHaia. Hajoosbu ycrnoBu
paja W TPETHOCTAaBJhEHE IMPOCEUHE BEIUYHHE NPEICTaBJbajy TOJAa3Hy OCHOBY IIpH
U3padyHaBamwy IPOMYCHE CIIOCOOHOCTH TEpMHHAJIAa 3a OWJIO KOjy NPETOBApPHY HIIU
CKJIaJIMIITHY aKTUBHOCT.

VYBohewem onaropapajyhux koeduijeHata Be3aHUX 3a BPEMEHCKAa M IPOCTOPHA
npekianamwa (poHJ pagHOr BpeMEHa, BPEMEHCKU LIUKIYC U MOBPIIMHE NpeaBubeHe 3a
CKJIAJIMIITEE) BPIIM Ce MCIpaBKa TEOPHjCKE W H3pavuyHaBame CTBapHE MPOIYCHE
CIOCOOHOCTH TEPMHUHAJIA.

[Iporemena mpomycHa CHOCOOHOCT TepMHHAIa Moxe OuTu Beha unmm Mama, y
3aBHCHOCTH O]l TEXHHUYKE ONPEMJbEHOCTH TePMHUHAIA.

Cumynayujom peasHor JIy4KOT Mpolieca npyxa ce MoryhHOCT Jlajbe aHajau3e U MpoIeHe
IIPOIIyCHE CHOCOOHOCTH Jy4YKuMX TepMmuHana. Jlakie, cumynanuja omoryhasa
nocMaTpame OHaIlIaka MoJiella HEKOr mporieca y Bpemeny (Jommh, 2005).

CuMmynanuja JTydkor Ipoleca 3axTeBa Jla ce MpUKake TOK TepeTa Kpo3 TepMHUHAI Of
MecTa JjorpeMe 10 Mecta otripeMe. Ha ciamnm 2.5. nat je mpumep mprukasa ToKa TepeTa
Ha KOHTEJHEPCKOM TePMHUHAIY.

[Ipu anmanu3m Iydkux mporeca pasMartpajy ce cierehe ocHoBHe Benuuune (Jomuh,
2005):

® BpCTa U AIMHAMHKa nojaBe I1JIOBUJIA,

® TEXHUYKO-TEXHOJIOIIKA OMPEeMJbEHOCT (OpOj MPHUCTAHMINTA/TIPUCTAjATUIITA,

MPOU3BOAHOCT HCTOBApA U yTOBAPA);
e BEIMYMHA CKJIAUITHOT IPOCTOPA;

00pT poOe y CKIaUIITY.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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Tox Tepera

Ussop: Marine Board Seminar on Waterway and Harbor Capacity (2001)

Cimuka 2.5. Tok Tepera (KOHTejHEepPa) HA KOHTEjHEPCKOM TePMHHAJLY

Taxolje ce pazmatpa yTulaj TOAMIIBET IPOMETA HA MOHAIIAKHE CUMYJIAI[MOHOT Mpolieca
y TepMHHAITY, ¥ TO KO KJbYYHHU CJIIEMEHT, KOjU HUKAKO HE CME J]a Ce 3aHeMapH.
CuMynalmoHOM METOJIOM MOT'Y C€ Ha TePMHUHATY UCIMTATH, KaKo 3a mocTojehu, Tako u
3a moBehanu npomer, cinenehe npomene (Jomuh, 2005):

e TpeToBapHE MOTyhHOCTH TEpMHUHAIIA;
e mpuxBaTHE MOryhHOCTH TEepMHUHANA;
e BpeMe 00pTa pobde y CKIAAHINITY;

¢  CKJIAQIWIIHU MPOCTOP TEPMHHAIA.

[IperoBapHa MoryhHoCT TepMHMHaga MOXKE C€ OIMCaTH IIPpOCEYHUM BPEMEHOM

3aJip)kaBama Opojia Ha MPHUCTAjaJMINTy y3 OAroBapajyhy mpou3BOAHOCT Ha UCTOBApY U

yTOBapy.

[MpuxBatHa MoryhHOCT TepMuHana oapeleHa je OpojeM pacroI0KUBUX MTPUCTAjAITUIIITA.

CuMynanuoHUM MOJENIOM MOXKE Ce aHAIM3MpaTH yTUllaj mocrojeher Opoja u yBohema
HOBUX IPUCTAjATHUINTA Ha TPOIYCHY CIIOCOOHOCT TepMHUHAIA.
OO6pTt pobe oapehyje mpoceuHo 3aapkaBame pode y CKIIAANIITY .

CKIIAJMIIHA [POCTOP TEPMUHANA MOXE CE H3Pa3HTH KOPHCHOM MOBPIIMHOM y mZ, y

OJHOCY Ha NPCTIHOCTABJbCHY KOJIMYNHY I'OAUIIBCT TPOMETA.

IIpunoe ucmpasicusarsy nponyche cnocoOHOCHU JIYYKUX MePMUHANA
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[locraBibarbeM BapHjaHTH y CHUMYJAIMOHOM MOJAENY MOry C€ aHaJIM3UpPaTH MHOTHU
II0KAa3aTeJbH, Ka0 Ha IPUMED:

e qporeHaT Opoa0Ba KOjH Cy IPUCTAIM HA ONCIYry 0e3 YeKama;
e Opoj Opo/oBa KOjU YeKajy OMNCIYTY Ha CHIIPHUIITY;

e BpeMe ueKama Opo/IoBa Ha CHJIPHIITY;

e YKYITHO BpeMe 3a/ip)kaBama OpoaoBa y JIyIH;

® HCKOPUIITNEHOCT MPUCTAjaTUIIITA;

® UCKOpHITNEHOCT CKJIAHIITA U JIP.

Benuku 0poj ucTpakuBama yriIaBHOM C€ OJJHOCH Ha aHAIHM3Y MPOIYyCHE CIIOCOOHOCTH
KOHTEJHEPCKUX TEPMUHAIIA.

PagmunoBuh (1995) y cBOjOj KWmH3M HaBOAM Ja NpPUMEHA MpPEXKHE aHAIM3E Y
UCTpaXMBamky YKYITHE JIydKe MponycHe cnocoOHocT omoryhaBa TauHuje ofpehuBame
MPOITYCHE CIIOCOOHOCTH Kao (YHKIM]Ee MPOIYCHE CIHOCOOHOCTH JyYKHX CIOHA KpO3
Koje mponaszu TepeT. Jlakie, Jydyka MpOMycHa CHOCOOHOCT j€ jeJHaKa HajMamoj
MIPOITYCHO] CIIOCOOHOCTH CITOHE Y JIYYKOj Mpeku. Kaja mocroje pa3iMuuTy MyTeBU Kpo3
KOje TepeT Mpoia3H, MPOIMyCHAa CIHOCOOHOCT IyKe je 30Mp HajMamUX MPOIYyCHUX

CIOCOOHOCTH CITOHA Y JIYIIH.

VY HacTaBKy je JaT mperiie]] pagoBa ca MeToJaMa KOpUIINEeHHM 3a aHaJM3y MPOMYyCHE
CIIOCOOHOCTH CcuUOpuuima, niogHo2 Nyma, NPUCMajaiuuima mepmMuHala 1 pacnopeoa u

HAMeEHe NospuuHa Ha mepmuHnaly.

Cuodpuwme. Matematnuku Mozen 3acHoBaH Ha CMO (Cucremy MacoBHOT
OICITY’)KHMBama) KopumihieH je 3a mpoydaBame ePHKACHOCTH YTOBapa/MCTOBapa y
CIIOHaMa CHUJIPUINTE—TIPUCTAjaUILITE U MPUCTAjalIUIITEe — ONEpaTUBHA o0aja y JIydKoM
cuctreMy (3puuh u ap.,1999). KacHuje je mporycHa COCOOHOCT CHAPHINTA U HEroBa
UCKOPUIITNEHOCT MEpeHa Ha OCHOBY CUMYJAIMHUX MOJeNa KOJU MpEeIyiaxxky Mepe 3a
nobosbiname uckopuuthenoctu (Huang u np., 2011).

IInosenu nym. Dai u Schonfeld (1998) mpouemwyjy nponycHy CrocoOHOCT IJIOBHOT ITyTa
kopuctehn Hymepudku mozen 6aszupan Ha CMO U CTaTHCTUYKO] MPOTHO3U TPOIICHE

Kallllbelha KoOja Cy TMPOY3POKOBAaHA TMPEBOAHHUIIAMA Ha YHYTPAIIBUM TUIOBHUM

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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nyreBuMa. Uluscu u Altiok (2009) ananmsupajy 3aryumiema IUIOBHOT IyTa HM3a3BaHa
npekuanma a1y mopeysa y UcranOyny kopucrehu CMO.

Ipucmajarnuwme. AXTUBHOCTH Y JIyI[H, YCMEpEHE Ha KOIHO WIIM BOXY, cycpehy ce Ha

TEPMUHATY, OJHOCHO IMPHCTAjalUIITy, TJ€ Ce TEepPeT yToBapa/mcToBapa Ha Opox U ca
Bera U OTIpeMa J0 CKJIQJAWIIHUX MOBPIIMHA TepMUHANA. bpojHU cy pamoBu Koju Mepe
epukacHoCT mpucTajamumTa MoMohy e(pHUKacHOCTH IHW3aiuiia ¥ HCKOPUITNEHOCTH
MIpUCTajaIMIITa HA KOHTEJHEPCKOM TepMmuHany. Kopucrehu cumynanuoHu Mozen Ha
npumepy KoHTejHepckor TtepmuHana Ilycam y Kopeju, dparouh u ap. (2006)
aHaJIM3Mpajy TPOIIKOBE M HeedukacHo Bpeme Opoxa y aymu. Park m Kim (2003)
aHaJIM3UPajy UCTOBPEMEHO paclope] Be30oBa U Au3aiula kopucrehu apodazHu Mozaen
nenodpojHor mporpamupama. Imai um gap. (2008) pas3Bujajy XeypucTuky Ha 0Oasu
TeHETCKHX aJlropuTama 3a oapehuBame pacropena Be30Ba U JIOKAIHje TU3aUIIA.

Pacnoped u namena nospuiurna na mepmunany. I TaBHO HCTPaKUBAKHE j€ YCMEPEHO Ha

OITKC Omepalyja U U3rje NOBPIIMHA Ha JIy4KOM TEePMHUHAIY, HAPOYHTO KOHTEJHEPCKOM
tepmuHany. OCHOBHH HM3TJIe] JIYKE, OJHOCHO TEPMHHAJA U Ollepalrja Ha ’heMy MOTy Jia
BapHpajy y 3aBHCHOCTH oj1 reorpadekor moapydja. Y paxy ayropa Chin u Wen (2005)
ayTOpH OIUCYjy YTHIIA] IPUMEHCHE OMpPEMe Ha PACHOJIOXKHMBE CKIIAHIIHE TOBPIIUH C
TepMuHaa. M3ries moBpiiHa Ha TSPMHUHAIY U Olepallije Ha lbuMa MOTy Takolhe a ce
pa3NMKyjy y 3aBUCHOCTH O]l HAMEHE, OJHOCHO OJ] TOTa Jia JIM C€ Ha TePMHHAJIY BpPIIH
[PeToBap TepeTa Kpajimber OApeauInTa WK je Tepet y Tpansuty (Petering, 2011). JIpyru
UCTpakuBa4M ce (POKyCHpajy Ha eKOHOMCKH 3Ha4aj MPOITYCHE CIIOCOOHOCTH JyKe KaJa
OJUTy4dyjy O MHBECTHLIMjaMa Yy Jy4ky uH¢pactpyktypy. Chang u np. (2012) tBpae na,
HACYNpPOT IMIMPOKO KOPUIINEHOM TPaIUIIMOHATHOM HWHXKEHEPCKOM IPHCTYIy, Tpeda
KOPUCTUTH €KOHOMCKH TPHUCTYII 32 MHBECTUIIMOHE OJTyKe TpH oJpehuBamy pacrnopena
Y HaMEHa NOBPIIMHA HAa TEPMUHAIY, pauyHajyhu Ha KOPHCT HAIMOHAJHE U PETHOHAHE

E€KOHOMH] €.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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3 METOJ0JOTMJA PAJIA

VY namcepranuju Ccy 3a aHalu3y TMPOIYCHE CHOCOOHOCTH JIYYKHX TEpPMHUHANIA H
epUKacCHOCTH TPETOBAPHHUX Mpolleca TepeTa Ha JIydKHM TEepMHHAIMMa KopuinheHe:
cumynanuja, DEA merona, AHP MeTona n mrxoBa KOMOMHOBaHA MTPUMEHA.

Y oBom nornaiby nare cy ocHoBe DEA metone, AHP meTone n muxoBe KOMOMHOBaHE
npumeHe. Takohe, gaT je u mperien peQepeHTHE IuTepaType MPUMEHEHUX METo/Ia U

TEXHUKA Y 00JIACTH UCTPaKUBaha TOKTOPCKE TUCEpTAIlHje.

3.1 DEA meroaa

Baxkxan mapamerap mocnoBama jecTe NPUHIUN e(UKACHOCTH, KOjU Ce€ orieaa y
ocTBapuBamy MTO BehMX eKOHOMCKHX edekara (M3ia3a) y3 IITO Mame EKOHOMCKE
xptBe (ynasze). EdukacHocT ce Moxke nedUHHCATH U Kao CIIOCOOHOCT Jia C€ JKEJbCHH
LUJbEBU TOCTUTHY y3 MUHUMAJIHO HCKopullheme pacrosiokuBux pecypca (Mapruh,
1999; [1jeBueBuh, 2007).

Eduxacuoct (Cooper u ap., 2004) je peu natuHckor nopekia (nat. npua. efficax) koja
3Hauu ycnewrocm. Yecto ce neduHUIIE Ka0 CIOCOOHOCT J1a c€ MUHUMH3UPAjy yllarama
y OCTBapuBamy LIWJbeBa Ipeay3eha, 0JJHOCHO Ja ce ,,CTBapH paje Ha MpaBU HAYMH®.
EdukacHocT moka3syje cTerneH JAelOTBOPHOCTH MPOM3BOIHUX YHMHMIIANA (AaHTaKOBAHMX
pecypca) y TpOHM3BOIBH MaTepujalHUX Jgodapa W yciayra. Y HajjeqHOCTaBHHUjEM
cllydajy, KOJl Opranusaliija Koje KOpUcTe jean yna3 (TpOIIKOBH, aHTaXKOBaHA CPEACTBA
U CII.) 32 IPOU3BO/KY jeIHOr H3ja3a (1o0UT, mpoduT, MPUXO] U CIL.), eUKACHOCT ce
neuHUIIE Ka0 OJHOC U3J1a3a MpemMa yia3y:

usinas

Eduxacnocm =
wnaz

VY ciyuajy Kaja MOCTOjU BHUIIE jEAHOPOTHHMX Yia3a M M3ja3a, KOju C€ M0 HpPaBUILY
M3pakaBajy y MOHETAPHUM jeMHHIIaMa, OHU ce 0e3 BETMKUX Ppo0ieMa MOT'y CBECTH Ha
JEIUHCTBEHH yJia3 ogHOCHO m3ia3. [Ipobiem ce jaBsba kom oapehuBama epuracHOCTH
JeIMHUIIA KOje MMajy BHUIIE PAa3HOPOIHUX yja3a W KOPHCTE HX 3a CTBapame BHIIE
Pa3sHOPOIHUX M3Ja3a, OJHOCHO KOJ jeMHUIIA YHjH CE YJa3u U M3JIa3d HE MOTY CBECTH

Ha UCTy MEpPHY jeANHUILY.
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VY crangapaHO] MUKPOEKOHOMCKO] TEOpPHjU, YIJIaBHOM CE€ 3a OMKC OJHOCA HM3JIa3HUX
edexkaTa U3 MPOM3BOJHOr TpoIleca W YIa3HUX (akTopa MPOHM3BOJE (pagHa cHara,
CpelncTBa 3a MPOU3BOJbY) KOPUCTH KOHIENT Mpou3BomHe QyHkiuje. [IpousBomHa
byHkumja neduHUIIE HUXOB ONTHMAlaH OTHOC, Koju o00e30elyje MpousBoamYy
MaKCUMAaJTHEe KOJIMIMHE M3J1a3a KOjU Ce y3 JIaTy TEXHOJOTH]y MOTY OCTBAPHTH OJ] JaTHX
yna3a. HapaBHO, Kaja ce TJyiefa ca OpvjeHTallfje yia3a, OHa JACHUHHIIEC MUHUMAIHY
KOJIMUMHY yJla3a Koja je moTpedHa /1a ce MOCTUTHE JaTH HUBO H3Ja3a.

Bekrtop X = (X1, X2, ..., Xm) O3HA4YaBa BPEIHOCTH yJia3a. 3a CBaKy O]l j OpraHu3aiuja Imjy
edukacHOCT Tpeda MPOLEHUTH Ha OCHOBY BPEIHOCTH yiasa Xij, X2j ,..., Xmj, (9de je j =1,
2, ..., N), MAaKCMMaJIHX HUBO BPETHOCTH M3J1a3a KOJU OHE MOTY OCTBAPUTH O3HAYEH je
npousBogHoM dyHKIjoM 1 yj = f(Xyj, X2j, ..., Xmj).

Mepa ehukacHOCTH jJ-Te OpraHu3alMje ce u3padyyHaBa Kao OAHOC CTBAPHO MMOCTUTHYTE
BPEIHOCTH U3J1a3a Zj © MAaKCUMaJHO Moryhe BpeHOCTH n3ia3a Yj, OTHOCHO Kao:

0<z;/y; <1

JHakie, mepeme epUKacHOCTH MOCIIOBamka Ou OWIIO JeTHOCTAaBHO Kana Ou aHAJIMTHYKH
o6k npousBoaHe ¢yHkuuje 6uo nosHat (Cooper u np., 2004). Mehytum, y npakcu
HBEH O0JIMK yrJIaBHOM HHje MO3HAT M MOCTOj€ CaMo MOoJall 0 HUBOMMA H3J1a3a KOjU Cy
MOCTUTHYTH 3a ofpeheHe koMOWHalMje yIa3HUX HUBOA KoJ ofpeheHor Opoja CIMIHUX
opranmu3zanuja. 300r Tora je y npakcu Hajuenine mpuMembHBaH ,,lTapaMeTapCKu‘ TPUCTYII
3a Mepeme edukacHocTH. OBaj TPUCTYN 3axXTeBa TPAXKEHE AHAJIUTHYKOT OOJIMKA
¢byHKIMje (jeqHauYMHA perpecHje WM NMpou3BOAHA (YyHKIHMja) Koja aeduHUIIE OmHOC
HE3aBUCHUX M 3aBUCHMX INpOMEHJbMBHUX. M3aOpanu oOiuk oBe (QyHKUM]E 3aXTeBa U
IPETHOCTAaBKY O PYHKIMjU pacrojesie Tpelike, Kao U HeKa Jpyra orpaHudermha 3a mheHe
napametpe. OnpehuBame mapamerapa mnpousBomHe (yHKIUje Moryhe je BpmuTH
noMohy perpecuone aHaau3e WM MoMohy JMHEapHOT TPOrpaMHupama, y 3aBUCHOCTH OJ1
HayuHa JAepuHUCama cilydajHux yrunaja. CKynoBH mojaTaka KOjU HE IOJp)KaBajy
npensuheny npou3BoaHy GYHKIM]y HWMajy JaBe Moryhe uHTepmperanuje: HIHA je
npenBuleHa mpou3BoaHa GyHKIMja Onjla HEMOACSCHA, WIIM CY aHAJIM3UPaHE MIPOU3BOIHE
jenuHune Owie mocta HeedUKACHE IMa HUCY MOTJIE JaTH JIOBOJBHO CTATHCTHYKUX
noKasareJsba.

Charnes, Cooper 1 Rhodes cy 1978. ronune 06jaBuim paj y KoMe ¢y NpeIyIoKUId HOBY

METOJy 3a Mepeme TeXHUYKe e(PUKACHOCTH W YTBphUBame TpaHuIle e(hUKACHOCTU
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npousBoame. [lomazehu ox mepa edpuxacHocTr xoje je yBeo Farell 3a ciyuaj xaga ce on
BHIIIE yJyia3a Hpou3BoAu jeman u3na3, Charnes, Cooper u Rhodes cy mnpemnoxuim
ONTUMU3AIMOHM 33J]aTaK MAaTeMAaTUYKOI MporpaMupama 3a olpehuBame penaTHBHE
Mepe TeXHHYKe e(UKACHOCTU jeJUHHIIA KOje KOPHUCTE BHUIIE Yia3a 3a IpPOU3BOABY
BHUIIIE H3JIa3a, HE YKJbYUyjyhu nH(opmMaluje o ieHaMa OBHX yJiaza U u3Jjasa.

Onm cy oBy metoay HasBaam Data Envelopment Analysis (DEA), koja ce y Haimoj
JUTEpAaTypH NTpPBH IIyT MOMHUIGE IMOJ HA3MBOM aHAIU3A 0048ujarba nooamaxa KOJ
3no6ena u [lerpuha (1989).

Charnes, Cooper u Rhodes cy npemnoxuin HemapaMeTpcKH Mpuia3 3a U3pauyHaBame
e(pUKacCHOCTH, TaKO ILITO Cy BHILECTPYKE yJia3e U M3Ja3e CBEJM Ha jellaH ,,BUPTYEITHH
yJia3 U jeiaH ,,BUPTYEIHU  n3Ja3 KopucTehu TeXKUHCKe Koe(puIujeHTe.

Ananm3a oOaBWjama MoJaTaka NpPEACTaBJha T'PAHHMYHY METOAY KOja CE€ CacToju Of
cepuje onTUMU3anMja (IO jelHA 3a CBAaKy jEAUHUILY YKJbYUYEHY y aHaliu3y). 3a CBaKy
JeAMHHIy ce M3padyyHaBa MaKCHMajHa Mepa mnepOMaHCH Yy OIHOCY Ha CBE JApyre
JjeouHUIle Yy TIOCMaTpaHO] WOMyJaluju, y3 3aJ0BOJbEHE YycloBa 1a ,JOKH® Ha
eKCTPEMHOj TpaHUIM WM KCIOA EKCTpeMHe TpaHUIle, KOja ce Ha3WBa TpaHUIA
e(HKaCHOCTH.

[Tocmatpana jenmuuuia je edpukacHa ako HmeHe yna3ze Huje Moryhe o0aBUTH 0H0310 ca
yllazuMma TpeocTtanux jeauHuna (Huje moryhe mpomsBectn Tekyhn HHMBO H37a3a ca
MambOM KOJMYMHOM yJia3a), OJHOCHO aKo HHje Moryhe meHe m3lia3e 00aBUTH OJI03T0
(auje Moryhe mpou3BecTH BHIIE H3Ja3a ca JaTUM HHBOOM Yynasa). ['paHuiy
edukacHoCTH YMHH CKyI Mel)yCOOHO MOBE3aHMX CErMeHaTa CBUX €(HKACHHX jeAWHUIA
U OHa TpelcTaB/hba OOBOJHHUILY KOjOM Cy CBE HeedHUKacHE jeauHuIle oOaBUjeHE. Y
3aBUCHOCTH KOJU j€ MOJEN aHaiu3e oOaBHjama IojaaTraka KopuiiheH (yJa3HO WIH
U3JIa3HO OPUJEHTHCAH), TPaHULa €(PUKACHOCTH je Y OOJHMKY KOHBEKCHOI KOHyCa WU
KOHBEKCHE JbyCKe. 3a CBaKy Hee(MKacCHy jeIMHUIy HAa OCHOBY HE€HOI pacrojama Ol
rpanuiie epukacHoCcTH oapehyje ce canpxaj U HUBO Hee(PUKACHOCTH 3a CBAaKH OJ1 yJa3a
Y U3Ja3a.

Ananm3a o0aBHjama MojaTaka Jiaje peslaTuBHy Mepy €(UKacHOCTH, jJep Ta Mepa 3aBUCU
O]l TOra KOJIMKO j€ JeAWHHUIIA YKJbYYEHO y aHaIM3y W KOje Cy TO JeIWHHUIIE, KA0 U O]
Opoja U CTpYKType yJlia3za u u3jasa.

Jenuauna unjy epukacHoCT Tpeba MPOIEHUTH pa3MaTpameM BHINE (Pa3HOPOTHUX)
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yna3a u us3naza 'y DEA TepMuHOIOrHjH Ha3WBa ce jenuHuUIla omayduBama (Decision
Making Unit — DMU).
TBopuu DEA cy edukacuoct mocmatpane DMU nedunucanu kao:

TESKHUHCKA CyMa U3JIa3HUX BPECAHOCTU

h

TSKHUHCKA CyMa YyJIa3HUX BPCAHOCTU

HuBo eduxacHoctn mocmatpane DMU 3aBucu 0 BpPEIHOCTH KOje Cy JOJEJbEHE
TEKUHCKUM KOe(UIMjEHTHMA PUIPYKEHAM yJla3uMa U U3Jia3uMa. Y TPaKCH je Beoma
TEIIKO BPEIHOBATH yJla3e M W3Ja3e M JONM 10 3ajeIHUYKOr CKyNa TEeKHHCKHX
KoepullMjeHaTa jep IMOjeMHe jJeNUHMIIC [O0/IeJbYjy TPWIMYHO pa3IMUUTE CTEICHE
BKHOCTH CBOJUM YyJIa3uMa M U3Jia3uma.
Kama 6m mnocrojana ob0jekTMBHa MeToja 3a ojpehuBame BpPEAHOCTH TEXUHCKUX
KoepullMjeHaTa, padyyHame e(PUKACHOCTH TIOCMAaTpaHUX jeauHuIa Ouio Ou
jennoctaBHo. Charnes, Cooper u Rhodes cy onpehuBamy edukacHocTH jenuHUIIA
OPUILUIM HAa HAYMH KOjU yBa)KaBa YMILEHHIYy Ja HE MOpa IIOCTOjaTH OO0jeKTUBAH
MOCTYIMaK 3a ojpehuBame BpPENHOCTH TEXKHHCKUX KoeduuujeHata. Jlakime, oHH cCy
MHUIIJBCHA J1a CBE jeMHUIIC Yhja ce eUKACHOCT IMpoIewhyje Tpedba na ce ,,JoroBope
KOjU Cy TO yJla3u U H3Ja3u Koje Tpeba y3eTu y o03Hp U Koje cy HajMame J03BOJHEHE
BPEIHOCTH TEXHUHCKUX KoeduiuujeHata. 3aTuM, CBaka jeJUHHIIA MMa cl1o0oay Ja
OJpeIy BPEAHOCT TEXKMHCKMX Koe(HIMjeHaTa TaKo Ja MaKCUMH3Upa CBOjY
epukacHoct. [lopen Tora, y3 momoh HopMmanu3anuje, epuKacHOCT ce u3pakaBa Kao Opoj
n3mehy O m 1.
OcHoBHa kapaktepuctnka DEA wmerome je nga ona caky DMU mponemyje kao
penatuBHO edukacHy win penatuBHO HeedukacHy. Charnes, Cooper u Rhodes HaBozne
na ce jenHa DMU moxe okapakTepucaTH Kao €(UKAacHa caMO aKo HMje MCIYHEH
HUjenaH of cineaeha aBa ycnosa:

e wmoryhe je moBehatu joj Ouno koju u3na3z 6e3 nmopehama OMIO KOr yiaza u

0e3 cMamema OUITo KOT IPYyror u3jas3a u
e Moryhe je cMamUTH jOj OMJI0 KOjHU yia3 0e3 cMamemha OMII0 KOTr Of] u3Jia3a u
0e3 moBehama OUII0 KOT APYTor yiasa.

Charnes u jp. (1994) nocedHo uctuuy cieneche meHe 0coOHHE:

e ycpencpeheHOCT Ha TOjeIWHAYHE OICEpBaIHje HACYMPOT MOMYJIAIHOHUM

yCpenmaBambuMa;
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e 3a caky DMU ce ompehyje mojenmHauna cymapHa Mepa Ha OCHOBY
BPEAHOCTH yNa3HUX (haKTopa IMpH MPOU3BOIHH KEJHECHUX H3J1a3a;

e y aHaJM3y Cy YKJbY4YEHE BpPEIHOCTM BHIIE yja3a M H3ja3a H3paKkeHe y
HHXOBHUM TTPUPOIHUM jeTUHUIIAMA;

e Moryhe je YKJbYUHUTH €r3oreHe NpPOMEHJbUBE Kako OM ce IpelcTaBUIN
yIa3HU ¥ U3J1a3HU PaKTOPH Koje oapelyje OKpyKeme;

e wMoryhe je yKJbYYHTH KaTErOpHjCKE MPOMEHJPMBE Ja OUM ce TPelCTaBUIH
yla3HU W HW3J1a3HH (DAKTOPU KOjU Y3MMajy caMoO JHMCKPETHE BPEIHOCTH U3
JIOITyCTUBOT CKYIa BPEAHOCTH;

® HE 3aXTeBajy ce ,,a Priori“ neHe u TOKUHE 3a ylla3He U u3iazHe GakTope;

e He3axTeBa ce PYHKIMOHAIHU OOJIMK IPOM3BOIHOT OHOCA yJa3—H3Jas;

e Moryhe je o XeJbH YKJbYUUTH BPEAHOCHE OLIEHE 32 yJla3e U U3Jas3e;

e Ha3zHauyjy ce moTpedHEe MpoMeHe ynaza u/mim u3naza na 6u DMU ucnon
rpanwuie epukacHoctu (Heepukacaa DMU) Guna mpojexkroBaHa Ha TpaHUILy
e(pUKaCHOCTH,

e Jj100MjeHe Mepe erKacHOCTH cy pareto onTuMaJHe;

e 1pu npoueHu ceake DMU npumemyjy ce NOTIYHO jeTHAKH KPUTEPHjyMHU.
bubmuorpaduja DEA (Tavares, 2002) o6jaBsbena 3a mepuon 1978-2001. romunue
oenmexu 3203 pama. Emrouznejad u np. (2008), mperneanu pax 3a mepuon ox 30
roauHa, odoyxsata 4015 pamoBa, najyhu Benuku (BepoOBaTHO CKOPO TMOTIYHH) CIHCAK
DEA wucrpaxuBama U NOKpHBajyhn TeopHjcka KpeTama, Kao M peasHe ariuKaiuje 10
kpaja 2007. ronune. OBa 6ubnmorpaduja odyxsata Behu aeo panoBa 00jaBJbEHUX Y
obmactu DEA o 2007. roaguse.

Harmu  mopact npumene DEA  wmerome je wmoryhe o00jacHUTH — HE€HOM
UHTEepAUCUUIIIMHApHOM npuponoM — DEA je mpumemnBa y MHOrum obiiactuma, Kao
mTO je Ha IpuMep oOpa3oBame (jJaBHE IIKOJIE W YHUBEP3UTETH), OaHKapCTBO,
3[IpaBCTBO, BOjHE CHare (perpyToBame, aBUOHH U JIpyra BOJHO-TEXHHYKA CPEICTBA),
CIIOPT, HMCTpPaXHBambE TPXKHUIITA, IMOJFOMPUBPENA, MAJONpOojaja, TPAHCIOPT, H300p
KaHJHaTa, oleHe nepopMaHCH rpaJoBa, PErHoHa Ta YaK M Heaux Ap>kaBa uTa. OcuM
Tora, ynmeHu1a je n1a ce DEA Moxe npuMeHUTH y ciiydajeBUMa Kaja OCTaJM MPUCTYIIH
He /ajy 3anoBoJbaBajyhe pesynrare 300r KOMIUIEKCHE MJIM HEMO3HATE MPUPOAE Be3a

nu3Mel)y BUIIeCTpyKUX yJia3za v u3Jasa.
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3.1.1 Ocunosuu CCR DEA mozen

DEA wmeroma ce MOXe KOPUCTUTH 3a MPOLEHY e(PUKACHOCTH ca BHILIE aclekaTa y
3aBUCHOCTH Off M3a0paHuX Mojena. Yclel HEeHOT MHTCH3UBHOI pa3Boja M IMpPUMEHE y
pa3nuuuTM obJacTuMa, noctoju Benuku 0poj DEA monena, a y oBoM noryasiby 6uhe
npuKas3aH jenas o ocHoBHuX DEA monena.
Charnes, Cooper u Rhodes (1978) cy pa3sunu DEA monene koju Cy TOKOM TOIWHA
Momu(puKoBaHH ¥ TpomupuBaHU. OCHOBHA TMPETIIOCTaBKa j€ Ja pPacloiakeMo
nojanMa O aHra)KOBaHHUM yja3uMa U peajM30BaHUM H3liazuMma 3a cBaky og N DMU
ynjy epukacHocT Tpeba mpomeHuTH. Takohe, mpu u3bopy jenwHHUIIA O KOjuMa he ce
OJUTy4MBaTH MOTPEOHO je BOAUTU pauyHa o cieaehum npernocraskama (Cooper u ap.,
2004):
e 3a cBaky DMU noctynHu cy mojaiu 3a CBaku ynas U U3Jia3 U UMajy MO3UTHBHE
BPEIHOCTH;
e y aHanM3y €pUKACHOCTU CYy YKJbYYCHH CBU IOJAIM KOjU M3pa)kaBajy MHTEpece
MeHalepa Wid aHaJIMTH4apa;
e uHjEKC euKacHOCTU Tpeda Ja oJpa)kaBa MPUHIIUI Ja Ce TeXH CMambehy ylasa
u noBehamy n3nasa;
e MEpHE jeIMHMIE YyJa3a W u3la3a He Mopajy OuTH jemHoponxHe (Mory
YKJbYUHBaTH OpOj 4acoBa, MOBPIIMHY paJHOT IPOCTOPa, HOBALl UTI.).
[IpermocTaBuMO Aa pacmoiakeMo moJanuMa 0 aHTRKOBAaHUM ylla3uMa U Peali30BaHUM
n3nazuma 3a ceaky oa N DMU uujy epukacuoct Tpeda nporenutu (Maprtuh, 1999). V
DEA TepMuHOJIOrHjH, Xjj — 03HaUaBa BpeIHOCT yna3sa I-te Bpcre 3a DMU; (x;; > 0,1 =1,
2,..,m,j=1,2, .. n),aYrj— 03HauaBa BpeaHOCT u3ia3za r-re spcre 38 DMU; (yij > 0, r
=1,2,..,s]=1,2,..,n).
Charnes, Cooper m Rhodes cy mnpemmoxkuim na ce 3a cBaky DMU pemwm
ONTUMU3ALMOHM 3aaatak (y nurepatypu moszHaT kao CCR ratio mopen) kojum Ou
Tpebasio  OIpelIUTH BPEIHOCTH IPOMEHJBUBUX, Tj. BPEOHOCTH  TEKUHCKUX

Koe(duIMjeHaTa KOju Cy NPUAPYKEHNU CBUM yJla3UMa U U3J1a3uMa, Ur U v;, TaKO J1a BbEeHa

euKacHOCT Oyae MaKCcUMaITHA. 3a K-Ty jeMHHIY OITUMHU3ALMOHH 33/1aTaK IJIacu:
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MOJIEJT (M1)
Z u r yrk

Max h, (u,0)=5— 1)

Zui Xix
i=1

S

Z ur yrj

= ——<1,j=1,2,..,n 2)
2. u%

i=1

u>0,r=12.,s ®3)
v,20,i=1,2,...,m (4)
r7e je:

hy — penatuBHa epukacuoct k—re DMU;, n — 6poj DMU koje Tpeba mopeauTu;

m — O6poj yasa; S — Opoj u3nasa;

Ur — T&KMHCKH Koe(ULIMjeHT 3a u3ias3 I; 0j — TOKUHCKH KOSUIIMjEeHT 3a yIias3 .
PenatuHa edukacHoct hy, k-te jenunuine DMUy, nedunncana je kKao OIHOC TSKUHCKE
CyMe BPEIHOCTH HEHUX H3J1a3a (BUPTYEIHU U3JIa3) U TEKUHCKE CyMe BPEAHOCTH HEHHUX
ynasa (BupryenHu ynas). IIpermocraBiba ce, Jakjie, KOHCTAaHTHH MPHUHOC Ha OOUM,
OTHOCHO Ja ToBehame BpPEIHOCTH AaHTAKOBAHMX yhaza Tpeda nma pesyiaryje y
MpOopIKOHATHOM MoBehamky ocTBapeHHX H3a3HuX HuBoa. [lomro u 3a k—ty DMU 3a
KOjy ce TpaKu MakcuMaiHa epukacHocT (1) Baxu ycioB (2), ouuriieqHo je na Baxu 0 <
he < 1. Ako je BpemHocT 3a hy y ¢yHkumju nmspa jemnaka 1, onma je k-ra DMU
penatuBHO edukacHa, a ako je mMamwa on 1, DMUy je penaTtuBHO HeepuKacHa H
BpeaHoCT 1-hy moka3syje 3a KOJMKO MPOIEHTYaIHO OBa jeJAMHMIIA Tpeda 1a CMamU CBOje
ynaze (Casuh, 2011).

Texuncke koeduiujente Ur ¥ v, (IPOMEHJbUBE y MOJIENly) CBaKa jeUHUIA OMpa TaKo

na O0yne mro je Mmoryhe edukacHuja. OHU MOKa3yjy CTEMEH BaXKHOCTH CBAKOT yliaza M
uznaza. [akne, DMUy OGupa BpeaHOCTH TEKUHCKUX KOeHIIMjeHaTa 3a yla3e U u3jas3e
TAaKO Ja Ce FheHa e(PUKACHOCT MaKCUMHU3Upa, i M Ja BPECIHOCTH TEKUHCKUX
koedunmjeHata Oyay momyctuBe 3a cBe DMU ykipydeHe y mMepeme e(PUKacHOCTH.
Takohe, mopa ma ce 3am0BOJBM yCIOB 1a je 3a cBaky DMU omHOC TEXHHCKE Cyme
BPEIHOCTH M3JIa3a U TeKUHCKE CyMe BPEIHOCTH yila3a MambH O]l WK jeAHaK 1.

Orpannuema mpara HejegHakoctuma (3) u (4), KojuMa ce 3axTeBa @ TEXUHCKH
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KoepUIMjeHTH MOopajy OUTH HEHEraTUBHE BPEIHOCTH, KacHUje cy Moau(HUKOBaHA Yy

cneneha orpannyema:

u=e,r=1,2,..,s 3)
v,>g,1=1,2,..,m (4
r7e je:

€ — Mana no3UMuUBHaA 8PEOHOCM.

VY nutepatypu ce Hajuemhe mpemiaxe na je £ = 10°. HapaBHo, ako cy cTBapHe
BpPEIHOCTH 3a HEKE O] yJia3a U u3Jiaza Benuke (Behe of 106), Tpeba UX UM MOACIIUTH ca
HEKHUM IOroJJHUM OpojeM miii Tpeba 3aaaTh Mamy BpeIHOCT 3a &. He mo3BospaBajyhu na
HEKH OJ] TSKUHCKUX KoedumujeHata Oyne 0, cmpeyaBa ce MOTIYHO HTHOpPUCAHE
yTHIIaja TI0jeAMHUX yJia3a U u3ja3a npu oapehuBamy Mepe ehukacHOCTH.

3agatak omucan penanujama (1)—(4) je HenmmHeapaH, HEKOBEKCAaH ca JIMHEAPHO
pa3noMIbeHOM (PYHKIIMjOM IUJba U JIMHEAPHO PA3IOMIBEHUM OrpaHuuemuMa. Moxe ce
MPUMETUTH J1a (PYHKIM]ja IUJba y OBOM IpOOJIeMy Jlaje HeorpaHW4YeHU Opoj peliemha U
ako je (U*, v™*) onTumanHo pememe, oHaa je u (oau*, av*) takohe ontumanto 3a a > 0.
CCR ratio momen nmomohy crnenehux TpaHcdopmaiidja MOXKe Ce CBECTH Ha 3aJaTak
JMHEAPHOT MporpamMupama, oBae o3HadeH kao moxaen (M2) (Cooper, Seiford u Tone,
2005).

M=t ; r=1,2,..s (5)

V. =tu: i=1,2,...m (6)

(7)

MOJIEJT (M2)

(MaX) hk (,U, V) = Z/ur yrk (8)
r=1

D> vix =1 )

i=1

DY — DX <0,j=1,2,.,n (10)

r=1 i=1

t>e,r=12..s (11)
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V,>2g,u=12,.m (12)

VYV mpukazaHoMm MojeNy 3agaTka JIMHEapHOr mnporpamupama (M2) mMakcuMusupa ce
BUPTyeIHH u3Ja3 3a K-ty DMU, a mweH BUpTyeaHu yias je jenHak 1. Orpannyewmem (10)
ce 3axTeBa Ja ONTUMAJIHH TOKHHCKM KoepuuujeHtH 3a K-ty DMU wMopajy
3aJI0BOJbABATH YCJIOBE KOjU Bake 3a cBux N DMU. Axko je BpemHOCT QyHKIHje IHba
jemHaka 1, oHIA je BUPTYEJIHU M3J1a3 33 CBE IPEOCTAC JSMHUIIC MAtbH O] BUPTYEIHOT
ynasa. 3a ciy4aj Kaja je BpeaHOCT (PyHKIIH]je UJba Mama o 1, jeAMHUIIE KOl KOjUX je
BUPTYEIHH M3JIa3 jeJHAK HHHMXOBOM BUPTYEITHOM ylla3y YMHE y30pHE MM pedepeHTHe
jemunuue 3a K-ty DMU u 00pa3yjy rpaHuily y OIHOCY Ha KOjy je M3MEPEH HeH HHBO
e(pUKaCHOCTH.

VY nutepaTypu, OBaj MaTeMaTH4Kd Mojen je mo3Hat kao npumapHu CCR moden, a

KOPUCTHU c€ U TepMUH medxcurcku DEA mooen.

3.1.2 Opujenranuja DEA monena

Jlo cama ce y paay yriaBHOM TOBOPHJIO O MOJAeNMMa y KojuMa je LW Ja ce
MUHHMM3MPA]y yJa3u TOTPEOHU 3a MPOM3BOIY TpakeHe KOJIMYMHE H3Na3a. TakBu
MO/ ce Hajuenihe Ha3uBajy yrazHo opujenmucanu modeau. DMUy ce cmatpa
penatuBHO HeepukacHOM ako joj je Moryhe cmamuTu OWIIO KOju yia3 0e3 cMamema
6uno kor m3nasza u 6e3 yBehama Hekor on mpeocranux ynasa. HeedukacHa jenuHuma
MOXe ImocTaT epukacHa cMambyjyhu cBoje yiase, 10K ce HeHH U3J1a31 He MEHbajy.
Hacynpor yna3HO] OpWjeHTalUjH, Y U3IA3HO OPUJEeHMUCAHOM MOOeny Wb je Ja ce
MaKCUMHU3Mpa HW3Jla3 Ipu 3aJaTOM HHUBOY yja3a, a Hee(ukacHa jeAMHMIIA MOCTaje
epukacHa kpo3 nosehame cBojux uznaza. DMUy je penatuBHO HeepukacHa ako joj je
Moryhe nosehatu 6mi10 Koju u3na3 6e3 nopehamwa OMIIO KOT yila3a U CMambEebha HEKOT 0]
IpeocTaluX u3asa.

ITopen oBe ABe CTPUKTHO onpeleHe opujeHTalUje Mojena, Y JUTEpaTypu CE UYecTo
MIOMUBY U Heopujenmucanyu Ui komounosanu mooenu. Ko oBux Mojena ce pazmarpa
MOryhHOCT Ja ce BpIIM CHMYJITaHO CMameme yiaza W nosehamwe u3naza ga Ou
rmocMaTpaHa jefuHuIa nocrana epukacHa (Casuh, 2011).

OcunoBuun nuHeapun DEA CCR wmomen 3a yna3Hy W W3/Ma3Hy OpHjEHTALU]y U

HeopHjeHTHCcaHu Moaen aaT je y Tabemu 3.1.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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Ta6ena 3.1. Opujenranuja DEA monena

VYna3Ho opujeHTHCaHU Wzna3Ho opujeHTHCAHH Heopujentucanu
TexxuHCKH TpodIIeM Texuncku npodiiem TexxuHCcKH mpobiiem
(max)h =u"Y, +u, (min)g=v"X, +u, (min)g=v"X, —u"Y, +u,
VX, =1 4Y, =1 VX, +u"Y, =1
ue +u'Y-v'X <0 ue —u'Y+v'X >0 ue —u'Y+v'X>0
w2V >¢ u'>g Vv >¢ u'>g Vv >¢

Baxu na je: u, =0y CCR

W3Bop: Casuh (2011)

3.1.3 DEA mopenu 3a Mepeme cynepedrKacHOCTH

Jenan ox nHenocraraka ocHoBHUX DEA Mmopnena je mTo cBe epukacHe jeIUHULIE UMAJy
epukacHocT 1 u mpemMa HUBOY €(pUKACHOCTH HMje MOryhe HalpaBUTH HBUXOB PEIOCIE
(CaBuh, 2011). Anderson u Peterson (1993) cy npennoxunu momudurxoBanu DEA
MOJIeNl, KOjUM je omoryheHo paHrupame e(QUKaCHUX jeIMHHMIIA Tj. OlICHA
cynepegukacHocTd. Moauukaiyja npuMapHOT Mojiela ce CacToju y TOME IITO Ce U3
CKyma orpaHudema 3amatux penamujom (10) y momemy (M2) wu3octaBiba OHO

orpanuueme koje oarosapa DMUy. O6Mk oBUX orpaHuyema caja je:

S m
Z:uryrj —ZViXij SO,]=1, 2,..., n,j;ﬁk (13)
r=1 i=1

OBako MonudukoBan ynazHo opujeHtucanu DEA mopmen omoryhaBa na ce epukache
JEIMHUIIC PAaHTUPA]y CIMYHO Kao HeeUuKacHEe Ha OCHOBY MHJIEKca e(DUKACHOCTH KOjH je
Behu umm jenHak 1. Mupexc edukacHOCTM KOJjU Jaje OBaj MOZEN IpelacTaBba
MakcuMajiaHo Moryhe mponopuuoHaiHo noBehamwe yna3HUX HUBOA MPU KOM JEAMHUIIA
ocTaje euKacHa.

Amnanorae MmoauQukaryje Baxke v 3a H3J1a3HO OpUjEHTUCAHE MOJIENe.

3.1.4 W3060p u pemaBame DEA monena

Kao mrro je Beh momenyto, DEA Merona ce cactoju on hamuimje Moaena Koju umajy

pasIMuuTe MHTEpIpEeTalrje pe3yaTata U o KOjUX Cy HEKH MOJEIH MOTOJHU caMo 3a

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana
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nmoceOHe clydajeBe WM CBPXE aHaIM3e.

Jla 6u ce uzabpao anekBatan DEA monen 3a jenunuiie uuja ce epukacHoct oapehyje,

tpeba yrBpautu (Maptuh, 1999):

IIPUHOC Ha 00MM: aKO Ce OYeKyje MPOMOpIIMOHAaIHA POM €Ha yJia3a | U3Jasa,
OHJIa j€ pe4 O KOHCMAHMHOM, y CYINPOTHOM C€ paal O BaAPUjAOUTHOM
NPUHOCY HA 0OUM,

opujentanja DEA wmopena: ako IUJb aHalW3€ IMOAPa3yMeBa CMambCHE
yllaza, ped je O VIA3HO] opujeHmayuju; axo je jeqHocTaBHHUje moBehaTn
u3Niaze, ped je O U3IA3HOj opujenmayuju; aKo €€ HCTOBPEMEHO MOTy
CMamUTU yha3n W mnosehatm w3nasu, ped je o weopujenmucanom DEA
MOJIENy;

TUIl MEpe: paldujaiHa WA HepadujaiHa mepa Oa3wpaHa Ha JIOMYHCKHUM
IPOMEHJBHBUM;

JIONYHCKA OTPaHHUYCHA: O2PAHUYEHd 3d MedCUuHe aKO je TMOTPEOHO CY3UTH
JIOITYCTUBH CKYII yCIIE/ IPEBEIMKE XOMOTI'€HOCTH O/IaTaKa;

THII TPOMEHJBUBUX: HEOUCKPEeYUOHe, OpPOUHAIHe W KAme2opujcke
IPOMEHJBHBE;

MaHel MoJaIy: TI0CTOjakhe MaHel MoJaTaka U3 BUIIE BPEMEHCKH Y3aCTOITHIX

nepuona omoryhasa npaheme mpoMeHa eprUKacCHOCTH.

3.1.5 Amnammza u TymMauewe pe3ysaraTa

Mepa penatuBHe edukracHOCTH Koja ce onpehyje 3a ceaky DMU npencraBiba KIbyuyHU

pesyntat DEA wmerone. Ocum Ttora, DEA o006e36ehyje 3Hauajue uHpopmainuje 3a

yIpaB/balh€ JajbUM pPAJOM Kako €(QUKACHHUX, Tako M Hee(pUKaCHUX jeauHumna. Y

norjeny HeepukacHux jenunuia, DEA naje uadopmanuje o Tome 1mra Tpeda aa yuuHe

na Ou mocraie edukacHe, a 3a e(huKacHe — Kako Jia mocTany jour edpukacHuje. Y mMusby

o0jammaBama HHEKca epukacHocTu nocmarpanux DMU, kao u ynpaBibamba BUXOBUM

JaJbUM PajioM, MOTy ce reHepucatu cienachu ussemraju (Maptuh, 1999):

pacrojiena BUPTYEITHUX yia3a U 13Ja3a;

MaTpHuIla YHaKpCHE e(PUKaCHOCTH;

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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e pedepeHTHE jeIUHULE 3a HeePUKACHE JeIUHULIE;
e npaheme npoMeHa epUKaCHOCTH TOKOM BpPEMEHa;

e TIpoIleHa Ipepacmozene pecypca mel)y jennHuiama.
3.1.5.1 Pacnooena supmyennux yiaza u usnasa

Bpennoctn BUpTyenHHX yja3a U HM3ja3a Jajy uHdopMaluje o JTOMPUHOCY MOjeAMHHUX
ylaza W Hu3Jla3a 3a IOCTU3alke MaKCUMalHe e(UKACHOCTH MOoCMaTpaHe jeTUHHIIE.
MHoxemeM BpenHOCTH H3ia3za Heke DMU ca onTuMaiiHUM BpEeJHOCTUMA TEKUHCKHUX
KoeduiMjeHata 100Mjajy ce BUPTYEIHM H3ja3u. Tako je r-Tu BUPTYeIHU u3ia3 3a K-ty
DMU jennak Ur*Yrk, rae je U * onmTuMaliHa BpeaHOCT 3a Uy u3 mojena (M2). AHaloro
ce M3pauyHaBa I-TH BHPTYEJHH yJia3 Kao MPOU3BON V,*Xu, THoe je V,* onTuMainHa
BPEIHOCT 3a V, M3 MCTOr Mojena. YKynaH BHPTyeiHd u3na3z k-re DMU uubu cyma
BUPTYEJIHUX H3JIa3a U JeJHAK je HEHOM HMHJIEKCY €(UKAaCHOCTU (AKO je MOJEI yJIa3HO
opujeHTucan) uin 1 (ako je Mozen usinasHo opujeHTrcaH). CyMa BUpPTyelnHHX yia3a K-
e DMU jennaka je mWeHOM WHHACKCY edukacHOCTH (ako je MOJed H3J1a3HO
opujentucan) uin 1 (ako je monen ynasuo opujeatucan) (Casuh, 2011).

DEA gponymra Benuky ¢aexcubunHoct cBakoj DMU mnpu u3bopy TEXKHHCKHX
KoeduimjeHara. AKO Cy BPEAHOCTH 3a yja3e M u3ia3e TayHo yHere y DEA mozpen u
Heka DMU je HeeukacHa, Ta mporeHa epUKacHOCTH je CUTypHO HcrpaBHa. To 3HaYn
na noctoju Heka DMU koja uma Behn nHIEKC e(DUKACHOCTH O MaKCHMAaJTHOT MHIEKCca
epukacHoctn mocmarpane DMU. Melhytum, mnporeHe epuUKacHOCTH 3a epHuKacHe
jeauHuue Hucy nortnyHo crabunHe. DMU koja mMa BenuKy BpEJHOCT camoO jeIHOT
n3Jla3a U Majly BPEIHOCT CaMo JEJHOT yJa3a, MOKe OMTH MpOolLiekhEeHa Kao erKkacHa yak
¥ aKO Cy jOj CBM IPEOCTa M M3J1a3u HajMamkM U CBU MPEOCTANIM yJia3u HajBehu y CKymy
BPEIHOCTH yja3a W H3lla3a CBUX jeAuHHIa. [lopen Tora, HEKe jeUHUIIE CE€ MOTY
[I0JaBUTH Kao e(pUKacHE Tako IUTO Cy HUXOBUM Yyja3uMa U H3/a3uMa KOju cy
CeKyH/IapHEe Ba)KHOCTH Jo0/eJbeHe Behe TeXuHe, TOK Cy WTHOPHUCAaHM OHU KOjH ce
OJTHOCE Ha IJIaBHE (DYHKIIH]E jSTUHHMIIC.

300r Tora, ako je 3a mocmarpany DMU yneo jenHor ynasza y BUPTYEIHOM yJia3y BEIUKH
(anp. Behu ox 95%) w/unm yaeo jemHor usiasa y BUPTYSITHOM HM3J1a3y BEUKH, By Tpeda
JoJaTHO aHanmu3upatu. [IpBo Tpeba mpoBepUTH Aa M Cy BPEIHOCTH ylia3a U H3ja3a 3a

By U 10j pedepeHTHE jJeMUHUIE TAYHO YHETE y MOoJIed. 3aTuM Tpeda MPOBEPUTH J1a JIH

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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je Ta DMU eduxacHa ako ce nmoeha BpeqHOCT 3a mapamatap €. Y CBaKOM CJIy4ajy, OHa
HUje npumep 100pe onepaTuBHE MPAKCe 3a PeocTae jeAUHHIIE.

Jeman on HaumHA 3a pa3JBajarkbe PEIATHBHO €(PUKACHUX jEAMHHMIIA M CIUMHUHHCAHEC
OHHUX KOje Ce Ooclamajy Ha HeoJropapajyhe TeKHMHCKE CTPYKTYpe jeCcTe OrpaHHYaBamb-e

BPEIHOCTH TEXHUHCKUX Koe(uIllrjeHara.

3.1.5.2 Mampuya ynaxpcue egpuxacnocmu

Marpuna yHakpcHe e(pHKacHOCTH je MaTpuia auMensuje Nxn (n — 6poj DMU) y kojoj
BpenHOCT Ha moJby (I, J) mpencraBjba pelaTHBHY e(QHUKACHOCT jenuHHIE | ca
ONTUMAJIHUM BPEJHOCTUMA TEKUHCKHX KoepHIHUjeHaTa 3a IMJbHY jEAMHUILY .
BpenHnocTy Ha TIIaBHO] AMjaroHadM Cy MPETXOJHO JTOOMjeHHM HMHICKCH €(PHUKACHOCTH
DMUy (k=1,...,n) (CaBuh, 2011).

3a cBaky konony (DMU) moxe ce u3padyHaTu MmpocedyHa e(UKacHOCT, Koja ToKa3yje
kako je Ta DMU mnpornemeHa o1 cTpaHe MpeocTanux jequHuna. Ha ocHOBY cpenmux
BpenHocTu Moryhe je panrupatu mocmarpane DMU. PenatuBHO edukacHa jequHHIIA
Koja uMa HajBehy npoceuHy e(pUKacCHOCTH je Mpumep 1o0pe ornepaTHUBHE IMpakce 3a
JpyTe jequHUIIe, jep je U ca pa3IMYUTUM KOMOMHAIMjaMa TeXUHCKUX Koe(HIlrjeHaTa
yBEK I00pO MpoIeHheHa. JeAnHNIIe KOje UMajy Mally IPOCEUHY €(PUKACHOCTH Cy J00PO
MpOLICHEHE caMO Ca BPEAHOCTHMA TEeXHHA KOje HhHMMa HajBHIIE oAroBapajy. Hbuxosa
olleHa e(QUKACHOCTH HHUje CTaOMJIHAa M OHE HE MOry OMTH mpumep Ao0pe ornepaTHUBHE
paxce.

[Topen mpocedyHe BPETHOCTH, MOTY C€ KOPHCTUTH M JApYyre CTaTHCTHYKE Mepe
(MenujaHa, BapMjaHca WJIM OJACTyHame O]l MpoceyHe e(pUKaCHOCTH CBUX JEAMHMIA) ca

kojuma ce DM Uy nopenu (13B. mavericks index).

3.1.5.3 Pegepenmmne jeounuye

3a cBaky Hee(UKacHy jeAMHMIy HUIEeHTHHKYje ce CKyn oxaronapajyhux edukacHux
JEeAMHMIIA KOje YMHE B0j pedepeHTHY (y30pHY) rpyny. Pedepentny rpyny HeeprkacHo]
JeNVHHIIM YWHE jeIMHHIIC KOje Cy ca HEHHM ONTHUMAaTHUM TeXHHama edukacHe. Te

JeNVHHIIE MMajy MCTY YIA3HO-U3NIA3HY OpHUjEHTAaIMjy Kao M OHa W IMOCTWXKY Behy

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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epukacHoct. Paznmke yma3HO-M3Ta3HUX HHUBOA PENATUBHO HeedUKacHE JeAUHUIE Y
OJTHOCY Ha HeHe pedepeHTHE jeArHUIe YKa3yjy Ha o0JIaCTH y KOjuMa TOCTOje HheHe
MambKaBOCTH Yy pany. IbuxoBo uaeHTHUKOBaKkE j€ BeoMa KOPUCHO, KaKO 32 MEHAIMEHT
HeeUKACHUX jeIMHUIIA, TAKO M 32 OHE KOjU MpaTe MOCIOBAamE CBUX IMOCMATpPaHUX
jenununa y okBupy oapehenor cucrema (Casuh, 2011).

Kao nanukaTop no0pe mpakce MOXe MOCTYKUTH U PPEKBEHIINja ca KOjoM ce epuKacHa
jenMHUIa TOojaBJbyje y pedepeHTHHUM rpynama HeehHKacHHX jenuHuna. Taj Opoj
MOKa3yje Mepy y Kojoj cy e(uKacHe jeTuHHIIE OCHhUBAYM NI CAaMOOLICHUBAaun. AKO je
Opoj BeoMa MaJIM y OJIHOCY Ha Opoj OlICHHBAHUX jeAMHUIIA, OHJa ce Moxe pehu 1a je Ta
JeAMHMIIA CaMOOLIEHbMBAY U HUjE y CTamly Ja MOHYyIU eduKacHe nuJbeBe 3a Hee(huKacHe
jenunHune. Ako OM ce Ha OCHOBY (PpeKBEHIMj€ M0jaBJbUBamba y peepeHTHUM IpynaMa
M3BPIINJIO paHTHpamke ehUKACHUX jequHUIA, HajBehu paHT 0o O J0/1eIheH jeIUHULIH

Koja uMa HajBehu Opoj mojaBJbUBambA.

3.1.5.4 [Ilpahemwe npomena egpuxacHocmu moxom epemena

Pesynratu nobujenu npumenom DEA mozena 3a mpoueHny nepopMaHcu €eHTHTETa Ha
OCHOBY BPEJHOCTH yJla3a U M3Jla3a 3a 1[€0 BPEMEHCKU HWHTEPBAJl YECTO MOTY HaBECTH Ha
CTpaHITyTHILy, MOIITO C€ I'yOM BpeMeHcKa aAuMeH3Hja. [la Ou ce y aHanm3y yKJbyduia
JUHAMH4YKa KOMIIOHEHTa, OJHOCHO Ipaheme nmpomMeHa epUKacHOCTM TOKOM BpEMEHa,
pa3BujeHa je TakozBana Window DEA anamu3a.

Haxinie, Window DEA ananu3a je 3acHOBaHa Ha IPUHIUITY IIOKPETHUX CPEIMHA U BEOMa
je xopucHa nipu oapehuBamy TpeHaoBa entutera. Ha mouetky ce neuHuIie AyxuHa u
O0poj mpo3opa y OKBUPY KOJUX C€ Mpekiamnajy BpeMeHCku mnepuoau. CBaka jequHULA
npeacTtaBajba HoBy DMU y paznuyuToM BpeMeHCKOM mepuoay. OBakBUM MPHCTYIIOM
ce nepQopmMaHce ocMaTpaHe jeIUHHULIE TIOpelie ca leHUM neppopMaHcama y oCcTajauM
BPEMEHCKHM TEepuoIuMa U ca mepdopMaHcamMa CBHX OCTajMX jeAMHHUIA 00yxBaheHHX
jemaum nipozopom (Cooper u ap., 2004).

ITocmatpa ce n DMU (j = 1, ..., n) y P Bpemenckux unrtepBana (t = 1, ..., P) u cBe
KOpHCTE S yiasza 3a mpou3BOABY M um3naza. [locmarpanu ckyn ce cactoju om nxP
CHTUTETA U JeHOT CHTHUTETA | y mepuoay t, DMUtj “Ma S-TMMEH3UOHAIHU YJIa3HU U M-

JIMMEH3HOHATHY M3Na3Hu BekTop (X 1 V). [Tpo3op Koju nounme y Tpenytky |, 1 <1< P

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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u uma ayxuay W, 1 < w < P-l, ce o3nauaBa ca |y u cacroju ce ox nxw omncepsaija
(Asmild u np., 2004; Casuh, 2011).

Martpuiia yiaa3a 3a Window anaiau3y uma ciefaehn o0JuK:

— (1 1o 0+1 L 0+1 I+1 4w 4w I+
Xlw—(xl,xz,...,xn,x1 JX e, Xy L x Y x Y xap™ ),

A MmaTpuia u3naza 3a Window ananusy uMa cienehn o0Jmk:

— l l l +1 ., 1+1 +1 ., l+w . l+w l+w
Yy, = (vl yh, o vyt y5 Lyt by,

Ha OCHOBY HNPETXOAHUX IIPCTIIOCTABKU MOXKC CC Jle(i)I/IHI/IcaTI/I YJIa3HO OpI/IjeHTI/IcaHI/I

DEA Window nipo6iiem:

(Min) Zj,, (14)
YL, A2y, (15)
Ziy, X, —X1,420 (16)
A, >20;s=1,2,...,nxwW 17)

ITopen Tora, 3a aHamM3y CBEYKYNHUX MeppOPMAHCH CUCTEMa KOpHUCTE ce U
MaJIMKBUCTOBY HHIEKCH 3a OLIEHY MPOAYKTUBHOCTH, KOJU HCTOBPEMEHO IOKa3yjy
MIPOMEHY TEXHHYKe e(UKACHOCTH W NIpPOMEHY TIpaHM4YHE TexXHojoruje usmMehy nBa

BpEMEHCKa HHTEpBaJa.

3.1.5.5 [Ilpepacnooena pecypca uszmehy jeounuya

Iupoka nmpumena DEA merone y mpakcu ce ompaBaaBa TUME IITO HCHH PE3YNITaTH
CTBapajy KBaHTUTATUBHY OCHOBY 3a Tpepacrojeny pecypca nsmely jeanHuna xoje ce
nopene. AKO ce el HampaBUTH MPOrpaM IMpepacrofesie pecypca, Mopa ce y3eTH y
003up pacronena BUPTYEIHUX yliaza W W3Ja3a, HUXOBE IUJbHE BPEIHOCTH, KA0 H
BPEAHOCTH JTONMYHCKUX MpoMeHJbUBHX. [[nib mporpama mpepacnopene je na omnpehene
pecypce nmpeMecTd y jenuHuiie y kojuma he outu edukacuuje kopuithenu. Mehytum, y
MpaKcH, Ipepacnozena pecypca jeé MHOr0 KOMILIEKCHHU]U TIPOIIEC.
Kana je y nurtamy anmokanmja pecypca, BaxHa Cy ciefeha nBa acmekra mpoOiema
(CaBuh, 2011):
1. TlotpebHo je pasMoTpuTH M (aKTOpe KOjU HHCY KOPUIINEHH Yy OLECHHU
epukacHoctu. Iloctoju MoryhHocT na pecypcd y HeepUKACHUM jeMHHUIIaMa

HUCY CIIPEMHU 3a TpaHc]ep y Apyre jeAuHUIE WM J1a 3aMEHa HEKUX BHXOBUX

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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pecypca MOXKe J1a X YYHHH joIll Hee(pUKACHUJUM jep HUCY CIOCOOHE Jla 0CTaTak
pecypca uckopucre epuracHo. [IpakTnaHOCT TpaHCcdepa HEKOT pecypca 3aXTeBa

Jajba pa3MaTpama Koja HUCY ykibydeHa y DEA ananu3y.

2. Peanokanuja ynmasa wiM u3iasa BOAM Ka NMPOMEHH YJIa3HO-M3JIAa3HUX HUBOA Y
jenHoM Opojy jenuauna. 300T peslaTUBHE OlleHEe e(UKACHOCTH, IPOMEHA YJIA3HO -
W3JIa3HOT HUBOA Y jEIHO] JEIMHHUIIM MOXE MPOY3POKOBATH MPOMEHY pellaTHBHE
epukacHocTH aApyrux jemuHmna. Crora ce 3axTeBa IIOHOBHa OICHA

e(hUKacCHOCTH.

Haxo je nokazana kopucHocT DEA ananuse y outyunBamy 0 ajoKalHju pecypca, UIaKk
OHa HEC MOXEC OATrOBOPHUTU Ha MUTAKLE KAKO pacnopeaAruTU YKYIIHC OpPraHu3aliuoHC
pecypce Ha JeAMHHUIE Tako Ja ce M00Mje MaKCHMallaH YyKymaH H3ja3 3a 3ajeIHHILY

jenuHuIA.

3.1.6 IIpennoctu u Henocrauu DEA merone

DEA moxe Outh Beoma MohaH anaT Kaja ce KOPHCTH MYApO, Ia Cy CTOra U HEeHe
npeanoctu Opojue. [Ipema Charnes u ap. (1994), DEA mertona:
e 1aje moryhHocT Kopunrhemwa pa3InuUTHX jeAUHULIA MEPE;
e mpu u3bopy TeXUHCKUX KoedunujeHata cakoj DMU  mpyxka
(haexcuOuIHOCT;
e HEMa IPETHOCTaBKe O IMOTITYHO] e(pUKACHOCTH CBUX EHTHTETA;
e HEMa IPETIOCTaBKH O MOHAIIAKkY KAao IITO je MAaKCUMHU3UPABE JOOUTH HIIH
MHUHHMHU3HUPAkE TPOIIKOBA;
e @pyXka MHOro Buule HHPOpManuja KOpUIINEHEM CcaMO HEKOJIHKO
HPETIOCTABKHY;
® [IPETNOCTaB/ba Ja MOCTOJU Be3a u3Mely ynasza M u3nasa, anu ce OOJIMK Te
BE€3€ HE MOpA 3HATH EKCIIMLIUTHO;
e Beoma je duiekcuOmwIHA, Tj. OMoryhaBa WMIOPTOBamE IOJaTaka U3
Pa3IMYIUTHX U3BOPA;
® Tpy)Ka KOPHCHUKY BEIHKH H300p Moryhux aHammsa.

I'maBHU HemocTaTak oBe MeTo/E je moTpeda 3a moganuma o Behem Opojy eHTHTETa, JOK

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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TPaJUIMOHATHA WHJAEKCHU NPUCTYN (QYHKIMOHHIIE U y cllydajy ymnopehuBama camo

JIBajy EHTHUTETA.

Crora, mpuiukoM u30opa aa au kopuctutd DEA Merox miam He, Mopajy ce uMaTu y

BHUJy CBA Hb€HA OIPAHUYECHA:

rpelike MPUINKOM Mepemha MOTY YTUIIATH Ha OOJIMK U MO3UIIH]Y TPaHUIIE;
UCKJbYUMBaWkE€ HEKOr OJf BXHUX yja3a WM H3Jla3a MOXKE YTHLATH Ha
no0ujame MPUCTPACHUX pe3yIITaTa,

ynoTtpeba Moxe OUTH pauyHCKU BeoMa CIIOKEHa;

no0pa je y MpoLeHH pelaTUBHE e(PUKaCHOCTH,

No0MjeHH M3HOC €(QUKacHOCTH je caMO pelaTuBaH C O03UpoM Ha
HajJyCHELIHU]e EHTUTETE Y Y30pKY; YK/byUHBame€ IOAATHUX EHTUTETa Yy
y30paKk MOXe€E ajd He Mopa CMambHTH U3HOC €(UKACHOCTH, a HUKAKO ra He
Moxe rmoseharu;

JI01aBake HOBOT yJiaza uiau u3nasza y DEA monen He Moxke pe3yiToBaTu
CMambEeHhEeM N3HOCA TEXHUYKE ePUKACHOCTH;

mocMaTpamkeM MaJlor y30pKa y OJHOCYy Ha Opoj ynasa W u3nasza, Behumna
eHTuTeTa rnojaBuhe ce Ha epUKaCHO] IPaHULIN;

HPETIIOCTaBKa je Jla Cy SHTUTETU U T0jeAMHAYHH yJa3u U U3JIa3U HE3aBHCHU,
MaKO Cy Y IIPaKCH OHH Y€CTO BPJIO IIOBE3aHH;

kinacuyHa DEA He Bonu pauyHa O ONTHUMH3aLMjU KpO3 BUIIE BPEMEHCKHX

nepnoja, HUTU O pusnuMa JOHOIICHA OJJTyKa.

C 003upom Ha Benuku Opoj yna3a u u3ias3a koju ce kopucte y DEA meronu, yecto Huje

JacHO Koje ynase, a Koje m3ja3e m3abpaTh NMPHIMKOM padyHama epukacHoctu. Crora,

Kao mocjeauna, pa3jaininuTomMm CeJIeKLII/Ij OM YyJia3a U u3jia3a MOXEC CC I[OhI/I A0 Pa3IMIUTUX

pesyntata onene epukacHoctu. [Ipobnem agexBatHOr M300pa ynaza u M3a3a MocTaje

BaYKHO MUTame 3a yHanpehemwe nuckpumunannone mohu DEA metone.

3.2 AHP meroma

Merona anarumuuku xujepapxujcku npoyec (eurn. AHP — The Analytic Hierarchy

Process) nanac ce cmaTpa jeqHOM OJ HajIONyJApHUJUX M Hajuemhe kopuitheHUx

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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METO/a 32 BHIICKPUTEPUjYMCKO OIUIyYHBAKEC Y pelIaBalky pealHux mpodiema.
[Ipumemyje ce y omryunBamy, eBajlyalyju, aloKaluju pecypca, MaHupamy U pa3Bojy,
M ¥ y TOApYyYjrUMa Kao IITO Cy MHAYCTPHja, HHKCHEPCTBO, OJIMTHKA, 00pa30Bame U
MHOTHUM JIPYTUM.

AHP wmeroma mnpyxa ¢GiaekcMOUITHOCT Yy TMpolecy OJJyudnBama © MOryhHOCT
JOHOCHOITMMA OJUTyKa J[a TIOCTaBE MPHOPUTETE U JIOHECY KBAIUTETHY OIYKY Y3€BIIH Y
003up U KBAJIMTATUBHE M KBAaHTUTATUBHE acrekTe o/tyke (Saaty, 1991).

AHP wmetony je pazBuo Thomas Saaty modeTkoMm cemamaeceTHX TOIWHA IBaJECETOT
Beka (Saaty, 1977, 1980). AHP meToma uma BEIMKY BaXHOCT y CTPYKTYHPABY
npobiieMa W Tporecy aoHomewma omiayke. IIpumenom AHP wmerome omoryhaBa ce
Kpeupame Xujepapxuje npobseMa Koja CiaykKM Kao MpHUIIpeMa CleHapuja OJIyuyuBamba.
Hakon Tora, Bpmmm ce ynopehuBame y mapoBuMma eleMeHaTa Xujepapxuje (IubeBa,
KpUTEpHjyMa U ajaTepHaTHBA), a 3aTUM M CHHTE3a CBHX ynopehuBama ca oapehuBameM
TOKUHCKUX Koe(uIMjeHaTa CBHUX eJeMeHara Xujepapxuje (HopMupame). 30up
TeKUHCKUX Koe(dullMjeHaTa eJeMEeHaTa Ha CBAaKOM HHUBOY XHjepapxuje jenHak je 1 u
oMmoryhaBa OHOCHOITY OJIITyKE /1a paHTHpa CBE €JIEMEHTE XHjepapXuje M0 BaKHOCTH.

Y npumenn AHP Meronme ox Benmkor 3Hauaja je mMpoBepa KOH3UCTEHTHOCTH MpOIICHA
JoHOCHOIa ofiyKe. TokoM ynopehuBama ejleMeHaTa Xujepapxuje y napoBuma, CBe 10
Kpaja TpolLeAype M CHHTE3e pe3yiTara, MpoBepaBa C€ KOH3MCTEHTHOCT IIpOICHA
JIOHOCHOIa OJUTyKe U YTBphyje HCIpaBHOCT JOOMjEHUX TEXUHCKUX KoedHIlMjeHarta
KpUTEepUjyMa M TIPUOPUTETA alTepHATUBA. METOMOJOMIKA IMOCMATPaHO, PEIIaBambe
CIIOKEHUX TpoldyieMa oO/IydHBama MOMONYy OBe MeTone TeMelbU Ce€ Ha HHUXOBO]
JIEKOMIIO3UIIUJU Y XUJEPAPXU]CKY CTPYKTYPY YHjH €IEMEHTH Cy ILHJb, KPUTEPHU]YMHU
(motkpuTeprjymu) M antepHaTuBe. LlMJb ce Hajasum Ha BpXY XHjepapxuje, TOK Cy
KPUTEPUjyMH, TIOTKPUTEPUjYMH U alTepHATHUBE HA HIDKUM HHUBOMMaA. KomruiekcHOCT
npobiema pacte ¢ OpojeM Kputepujyma u ¢ Opojem anrepHaTuBa. CriocoOHOCT JbYACKOT
ymMa 3a MeljycoOHO pa3lIMKOoBame€ BEIUMKOr Opoja ajTepHaTHBAa M KpPHUTEpUjyMa je
orpaHu4eHa. Y CKiaay ¢ TUMe, Ipu GopMHUpamy XHjepapXHje He MPEnopyje ce BHIIE Of
+25 eneMeHarta Ha UCTOM HUBOY.

PanmunamuBame ciokeHUX MpobdiemMa Ha JeIHOCTaBHHUjE, KOJU C€ TPyHHILy IO

onpeheHoj norunu MelycoOHe CAUYHOCTH, TPUPOAAH j€ HAUHMH JEJI0Bamka JbYJCKOT yMa.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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Cnuka 3.1. npukasyje npumMep xujepapxuje y JiBa HUBOA KOjy YWHE LIUJb, KPUTEPUJUMU

" aJITCpHAaTUBE.

Kpurepujym 1 Kpurepujym 2 Kpurepujym 3

AnrepHaTtuBa 1 AnrtepratuBa 2 AnrepHatuBa 3 AnrtepratuBa 4

Cauka 3.1. Xujepapxujcku monesa — AHP

IMpumena AHP Merome Moxe ce 00jaCHUTH KpO3 4eTHPHU OCHOBHA Kopaka (Saaty, 1980;

Brushan u Rai, 2004).

1. Cmpykmyuparwe npobrema
OOyxBara pamrdjiamUBambe MNpodeMa OJTydyuBama Ha TMOTIpoOjIeMe Ha OCHOBY
3ajeIHUYKNX KapaKTepUCTUKa B (OopMUpamkE XHjepapXrjCKOT MOJENa ca Pa3IuudUuTUM

nuBouMa (Cruka 3.1).

2. Vnopehusarwe enemenama Ha c6aKom HUBOY Xujepapxujcke cmpyKmype

Bpmu ce ynopehuBame enemMeHara y mapoBUMa Ha HCTOM HHUBOY XHjepapXujcke
CTPYKTYpE, Ha OCHOBY CY0jE€KTUBHOI CTaBa, UCKYCTBa, 3HaWba, UHTyHLIUje. YKyHaH Opoj
nopehema je nx(n-1)/2, u oBaj Opoj je mpomopHHOHAIaH KBaapaTy Opoja ejgeMeHara
koju ce mopene. Ilocrymak ce mpumemyje Kpo3 Leldy XHjepapxujy, cBe JOK ce Ha
nocnenmeM, K-Tom HHMBOY He u3Bplue nopehema CBHX alTepHATHBA Yy OJHOCY Ha
Hazpehene notkpurtepujyme Ha (K-1)-Tom HUBOY.

[Ipedepennuje qoHOCKONA OUTYKE ce M3pakaBajy momohy CaTujeBe ckajie pellaTUBHE
BaxkHOCTH (Saaty, 1977; 1980) (Tabena 3.2).

Texune enemenara 100MjeHe y OBOM KOpaKy Ha3WBajy ce ,JIOKAJHUM® TEeXKHHaMa, a

pesynaratu nopehema ce kopucte 3a popmupame MaTpuia nopehema napona.

IIpunoe ucmpasicusarsy nponyche cnocoOHOCHU JIYYKUX MePMUHANA
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Ta6ena 3.2. CaTujeBa ckajia peJiaTUBHE BaKHOCTH

Wnrensurer . .
eunuMja O0jammeme
Ba’KHOCTHU Al )
1 JemHako BaKHO JIBe aKTUBHOCTH jeTHAKO JOMIPUHOCE IHIBY.
. Ha ocHOBY HCKycTBa M IPOLIEHA, aje CE€ YMEPEHA MPEIHOCT
3 YMepeHo BakHH]e . HOBY M poriexa, Aaj ymep pex
J€IHOj aKTHBHOCTH Y OJTHOCY Ha JIPYTYy.
. Ha ocHOBY MCKycTBa M IpoOILi€Ha, CTporo ce ¢GaBopHu3yje jeaHa
5 Ctporo BaxHHjE Y Y port ™ basopusyje jen
AKTUBHOCT Y OJIHOCY Ha JIPYTY.
7 Beoma crpora, JenHa akTUBHOCT U3pa3uTo ce (haBopusyje y OJAHOCY Ha IPYTY,
JTIOKa3aHa Ba)KHOCT ICHA JOMUHAIM]a T0Ka3yje ce y MPaKCH.
OKa3d Ha OCHOBY KOjuX ce (haBOpH3Yje jeaHa aKTUBHOCT
9 ExcTpeMHa BaKHOCT A Yy KOJ b pusyje Jen y
OJTHOCY Ha JIPYTy OTBpljeHu cy ca Hajsehom yBepspruBomIhy.
2,4,6,8 MelyyBpenHoctu
[pu nopeherwy akTUBHOCTH KOj€ Cy 1O BaXXHOCTH O3y jeaHa
Jeunmanne .
1,1-1,9 EDCIHOCTH JPyroj TOTpeOHE Ccy JAenuMaiHe BpPETHOCTH Kako Ou ce
PelL MpeU3HUj e U3pa3nia Pa3iinKa y bUX0BOj BAXKHOCTH.

Hedunucanu cy CatujeBu akcuomu Ha kojuma ce AHP 3acuuBa (Forman u Selly, 2001;

Brushan u Rai, 2004):

ITpBU — akcuom peyunpounocmu. Axo je e1eMeHT A N myTa BaXHHUJHU O] eIEMEHTa

b, Tana je enement b 1/n myta BaxxHUju 071 eeMeHTa A.

Hpyru — axcuom xomozenocmu. Ilopehemwe nma cMucia jequHo 3a e1eMeHTe KOju

Cy YIOpEIUBHU.

Tpehu — axcuom 3asucnocmu. JIo3BosbeHo je nmopeheme mel)y rpymnom enemenara

JEAHOr HHBOA y OJHOCY Ha €JIEMEHT BHIIEr HHUBOA, Tj. mopehema Ha HWKEM HUBOY
3aBHCE O] €JIEMEHTA BUIIET HUBOA.

YerBptH — axcuom ouexusarwa. CBaka TNpPOMEHa y CTPYKTYpPH XHjepapxuje

3axTeBa MOHOBHO payyHame MPHOPUTETA y HOBO] XUjEpapXHjH.

3. Uspauynasare messcunckux Kkoepuyujenama u npuopumema

MaTemMaTHdKuM MOJIEJIOM C€ BPIIM arperamuja TeXuHa ca pa3Ju4uTUX HUBOA U 100uja
ce KOHayaH pe3yJiTaT IPUOPUTETa alITEPHATUBA Yy OHOCY HA TTOCTABJbEHU IIUJb.
VYnopehuBame enemeHaTa U u3pauyHaBambe TEXUHCKUX KOoepULIMjeHAaTa U MPUOPUTETA,
y AHP meronu, paau ce Ha cnenehn HaumH:

Heka je n 0Opoj kpurepujyma (anTepHaTHBa) 4YMje TeKHHE (IPHOPUTETE) W, Tpeda
OZIPEANTH Ha OCHOBY IIPOIIEHE BPEIHOCTH HHXOBHX pa3Mepa ajj = Wi/w; (Saaty, 1980;

Brunelli, 2015). Ox pasmepa penaTuBHHX BaXHOCTH @; (opmupa ce Marpuua

pEeIaTUBHUX BAYKHOCTHU A:

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala

39



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

8, &, .. &,

Y
W2

WZ W2 W2
A %Vl %VZ %Vn _ 321 azz a2n
W W W a‘n1 an2 a‘nn
n n n
Yo VY

Marpuna 4 3a ciyd4aj KOH3UCTEHTHUX TPOLIEHA 3@ KOj€ BaXH dy; = dyk dkj 33/10BOJbABA

jemHaunmHy AW = NW, 1€ je W BeKTOp (jeIHOKOJIOHCKa MaTpuia) nmpuoputeTa (Saaty,

1980):

W,/ w, oW,
Wl W2 Wﬂ Wn Wn

BekTop nokanmHMX TeXMHAa W Jg00Hja C€ Kao COINCTBEHH BEKTOP KOjU OJroBapa
MaKCHMAJIHO] CONICTBEHO] BPEAHOCTHU gy (KOja je pasimunta ox 0) maTpuiie A, OAHOCHO
Kao peuiewe jeHaunHe:

AW = AW (18)
Martpuna 4 je mo3uTuBHA, PENUNpPOYHA MaTpuLa a,; = I/a; panra r(A) = 1 (cBu meHn
PEOBU MPOIOPLIHUOHAIHU Cy IPBOM peay), 300r yera je camo jeHa HeHa COINCTBEHA
BpenHoCT paznnuuTa o 0 U jeqHaka je n.

bynyhu na je cyma comncTBeHHUX BPEIHOCTH MaTpHIlE jeHaKa CyMHU BpPEIHOCTH Ha
JTMjaroHaJIi, MaKCHMaJTHA COTICTBEHA BPEITHOCT jeHAKA j€ N: Amax = N

VYxommko matpunia A caapKd HEKOH3HCTEHTHE MPOIEHE, BEKTOP TEXUHA W MOXeE Ce

JOOWTH pEIIaBambEeM jeIHAYNHE:

(A=A, YW =0 y3 yCIIOB Zwi =1 (19)
NI
Aw=nw= > a,w, =nw,
j (20)
OJIaKJIC je:
Wi —EZ%WJ
N sai=1,2,..,n 1)

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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] (22)
BaXW.
v
Zi:aij (23)
HpeMa TOME, TCXKHNHA HOj CANHC AJITCPHATHBEC W, Je
w =1 3 &
n% Z a o0

CuHTe3a mpuopuTeTa BpUIM C€ TaKO INTO C€ JIOKAJHM NPHOPUTETH alTepHaTHBa
MOHJIEPUIly ca TEKHHaAMa CBUX YBOpOBa KOjUMa MpHUIAAajy OJf HajHI)KUX HHBOA
XMjepapxujcKe CTPYKType MpemMa BpXy, a 3aTUM C€ TU TIJI00aJHM HPUOPUTETH 3a

HajBUIIIM HUBO cabepy U KOHCTPYHILE CE YKYITHH IIPUOPHUTET 3a IMOjSIMHY aJITCPHATUBY.

4. Awnanusa ocemmusocmu

VY aHanM3M OCETIBUBOCTH MOXKE C€ MCIIUTHBATH BaXXHOCT KPUTEPU)jyMa/TIOTKPUTEPHjyMa
W TIOCMATpaTy MIPOMEHA Y PAaHTy alTepHATHBA. AHAIN3a CE MOXKE BPIIUTH U3 [IAJbA WU
Omw1o Kor npyror o0jeKTa y XHjepapxuju, Kako Ou ce YTBPAWIO Ja JIM je€ paHT-ucTa
aNTepHATHBA JIOBOJGHO CTAa0WJIHA Y OJHOCY HAa TPUXBATBHBE IMPOMEHE YIA3HHUX
moJlaTaka.

AHP meToma mma cmocoOHOCT na HIEeHTHHKYje W aHalIu3upa HEKOH3HCTEHTHOCT
JIOHOCHOIIa OJJTyKe y Ipolecy ynopehuBama eleMeHara Xujepapxuje W ympaBo 300r
TOra Claja y MOIyJapHEe W NMPHUMEHHBE METONE. Y3POIH HEKOH3MCTEHTHOCTH MOTY
outn pazmuuut (Forman u Selly, 2001): HemocTaTak KOHIIEHTpAIMje — Pa3ior MOXe
OUTH YMOp WJIM HE3aMHTEPECOBAHOCT MPOIEHUTEIhA; aIMUHUCTPATUBHA I'PEUIKa —yHOC
norpeuiHe (MHBEp3HE) BPEOHOCTH IOjeAMHOTI TEKUHCKOT (akTopa (OBaKBE Tpellke
yecTo npohy HenpumeheHo KacHHje y aHalu3aMa); HeaJeKBaTHA CTPYKTypa Mojena — y
WJICATHO] XU]JEPApPXMU]CKOj CTPYKTypH (HaKTOpU Cy Ha CBAKOM HHUBOY YIIOPEIUBH Yy
okBupuMa mocrojehe ckane (1-9); mpeBucoka HEKOH3UCTEHTHOCT MOXKE HACTATHU jep CY
HY)KHa eKCTpeMHa ojpehuBama MPHOPUTETA y MapoBUMA; HemocTaTak nHpopMmaluja —

yclie[T HeaocTaTka mpaBuX HWH(opmamuja (300r JUYHOT MPOIyCcTa WX HAaMEPHOT

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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n30eraBama TPOIIKOBA 32 MPUKYIJbalkbe MOTPEOHUX MojaTaka) Moryha je Hel0cIeaHOCT
y oApehuBamy npuoputeTa rnpu nopehemy y naposuma.
Crora, Bemuka npeaHoct AHP wmeroge je To mTo omoryhaBa mnpaheme
KOH3UCTEHTHOCTH TMPOIleHA Y CBAaKOM TPEHYTKY IMOCTyINKa yrnopehuBama elemMeHara y
napoBuma y3 momoh nHaeKkca Konsuctenmuje (Saaty u Kearns, 1985):
Cl = —/Imax il
n-1 (25)

TA€ j€ Amgx MAKCUMAJIHA COTICTBEHA BpeAHOCT maTpuile mopehema. 1ITo je Ay, Ommxke
Opojy N, mama he OMTH HEKOH3UCTEHTHOCT.
Ha ocnoBy unnekca konsucreHtHocTH (Cl) pauyHna ce crenen konsucreHTHocTd (CR):
_Cl

RI (26)

rae je: Rl ciydyajuu uHAEKC, OMHOCHO WHJIEKC KOH3HCTEHIIUje (IPUMEYje CE caMo aKo

CR

je n > 3) 3a maTpuie peia N ciay4yajHo reHeprcaHux nopehema y maposuma (Tabema

3.3).

Taoesa 3.3. Bpearnoctu Rl cyuajunx unaexca (Satty, 1980)

N 1 2 3 4 5 6 7 8 9 10

RI 0 0 0,52 0,89 1,11 1,25 1,35 1,40 1,45 1,49

Axo je crenen konsucreHTHOCTH (CR) Mamu on 0.10, pe3ynrar je 1OBOJbHO TayaH H
HeMa rmoTpede 3a Kopekuujama y nopehemrnma u oHaBJbamby MpopadyyHa. Y CylpOTHOM
Ou  pesynrare  Tpebalo  IMOHOBO  AHAIM3MpPAaTH M YCTaHOBUTH  pazjore
HEKOH3MCTEHTHOCTH, YKJIIOHUTH MX JETMMUYHUM ITOHAaBJbamkeM Nopehema y mapoBuMa,
a aKo TNOHAaBJbAKHE IMPOLEAYPE y HEKOJMKO KOpaka HE JOBEIE /10 CHI)KEHa CTeleHa
KOH3UCTEHTHOCTH 10 TosiepaHTHOr jumura 0.10, cBe pesynrare Tpeba ondauuTu U

MIOHOBHUTH 11€0 MOCTYIAK O MOYETKA.
3.2.1 TIIpennocrtu u Henocrany AHP mertone

Paznosu 3a momymapunoct AHP Meroma cy OpojHH, a Of 3HA4YajHUJUX MPEIHOCTH

u3zaBojeHe cy (Saaty, 1977, 1980, 1991, 1996; Harker u Vargas, 1987; Alphonce, 1997):

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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HNaxo

JEKOMIIO3UIMja pealHOr Ipoleca OANydYHMBamka pas3jlarambeM Ipoldiema y
XHMjepapxujy ejieMeHaTa TOr Mpoleca y3 MOLITOBamkEe YHHEHUIE Aa JOHOCHIIALL
OJUIlyKa YIJIAaBHOM HE pa3/iBaja IpoLeC IMpOoLEHUBaba KPUTEpUjyMa O]l
aJTEepPHATUBA;

JeTajbHa CTPYKTypa OJJIyuMBama M Ipoleca JIOHOUIEHa OJJIyKa, OJ
nepuHHUCaka 1UJba, KPUTEPHjyMa U aJITEpHATHBA, 1O BUXOBOr ynopehusama y
napoBumMa M Jo0HWjama pe3yiTara, OJHOCHO YTBphuBama HpUOpUTETa CBHUX
aJTepHATHBA Y OAHOCY Ha ITOCTABJHEHHU 1IUJb;

oMoryheHa KOHTpOJa KOH3UCTEHTHOCTH IPOLIE€HA, IIPU YEMY CE€ BOJM padyHa O
LEeIMHU 1podiieMa M (QYHKUMOHAJIHUM HMHTEpaklujaMa KpUTepHjymMa U
aJITepHaTHUBA;

o0jenumaBame KBaJIUTATUBHUX U KBAHTUTATUBHUX (DaKTOpa y OMJIyUHBaLbY;
YCHEIIHO HAEHTH()UKOBAKE U YKAa3WBamke HAa HEKOH3MCTEHTHOCT JOHOCHIIALA
OJTyKa;

Mama 0CETJBUBOCT Ha IpelIke Y MpolehUBamy yciea nopehema y naposuma;
pe3yiTaTh MOpe paHra ajTepHaTUBA CaApXke W WHQOpMAIUje O TEKHHCKUM
KoepUIMjeHTUMa KPUTEepHjyMa y OJJHOCY Ha I1Jb, OJHOCHO MOTKPUTEpPHjyMa Y
OJTHOCY Ha KpUTEPHUjyMeE;

MOryhHOCT aHaiM3e OCEeTJBMBOCTU pe3yiTaTa paau IpoBepe CTAOMIHOCTH
I00MjeHNX pe3yTaTa;

MOJPIIKA O]l CTPaHEe KBAMTETHUX MPOTPaMCKHX anaTa;

MoryhHOCT KOMOMHOBamwa ca APYruM MpHUCTyNUMa.

je  AHP wMeroma mmpoko pacmpocTpameHa y pellaBamy —IpodsieMa

BI/IHIerPITepPIjYMCKOF OojiydyuBamba, OCHOBHU HEAOCTATAK OBOI MeToz[aje TO KOPUCTH

ckaiy on 1 mo 9 (Saaty, 1977), xoja HHje MOrogHa 3a OJIyYHMBAKE Yy CHTyallHjaMa

HEU3BECHOCTH. JOIl HEKM HEIOCTall Cy W TO MTO je koj BehmHe mpoOiema motpedan

BEJIMKK Opoj KoMmapalyja y mapoBUMa U 4€CTO j€ BPJIO TEIIKO MOCTHhH MPUXBATIEUBY

pa3Mepy KOH3UCTEHIIN] €.

3.3 KomounoBana npumena DEA nu AHP metone

VY nuteparypu MoCTOju BEIMKU Opoj pazoBa Koju ce 0aBe ymoTpeOOM U MOBE3UBAHEM

DEA u AHP wmerone, xkao momynapHor u Beoma kopunrhenor amara (Casuh, 2016). ¥V
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AHP metromm matpuna mopehema umsmely kputepujyma U jeauHUIA, CyOjeKTUBHO
nedpuHUCaHa Off CTpaHe JJOHOCHOLA OJJIyKe, MOXE C€ KOPHCTHTH 32 MOTIYHO
panrupame DMU.

BekTop MakcMMamHUX COICTBEHHUX BPETHOCTH J1I0OMjeH Ha OCHOBY MaTpuila mopehema
KOPHUCTH Ce€ 3a u3pauyHaBame BaxkHocth DMU u \uX0BO KacHHje paHTupame. Ha oBaj
HA4YMH, KPCHPAEM BEKTOpa COINCTBEHUX BPEAHOCTH, JCIUMHUYHO CE€ CMamyje
CYOjeKTUBHOCT JJOHOCHOIIA OJIITYKE.

[Ipernenom mutepatype Hamnasu ce Ha npumeHy AHP wMmerona 3a onpehuBame
penieBaHTHUX yia3a W u3nasa (Y00, 2003), 3a yapykuBame, OJHOCHO CMambHBAE
muxoBor Oopoja (Korhonen, 1998; Cai u Wu, 2001) wiu 3a npeBol)erme KBaTUTATUBHUX
y kBantutatuBHe momatke (Yang u Kuo, 2003; Ertay u Ruan, 2005; Korpela u ap.,
2007; Ramanathan, 2006; Azadeh u ap., 2008; Lin u ap., 2011; Raut, 2011), a 3atum Ha
npumeny DEA Meroze 3a u300p epuKacHUX jeIUHULIA.

Y uumy cmamuBama cybOjektuBHoctH AHP wmerone um omoryhaBama mMOTIyHOT
paHrupama, kpeupat je apogazum AHP/DEA npuctyn 3a panrupame DMU (Sinuany-
Stern, 2000).

Y npBoj da3u ce xopuctu ocHoBHa uaeja AHP meronme mopeheme mo mapoBuma,
OJTHOCHO, perniaBajy ce ocHoBHH DEA Mozenu y kojuma ce mopene ABe IO JIBE jeIMHHIIE
Mehycobno. Ha ocHOBY moOujenux pesynrata popmupa ce MaTpuiia nopehema, Koja ce
y Ipyroj ¢asu kopuctn kao ymaz y AHP merony. KomOuHOBaHOM mpuMeHOM 3a
pe3ynTaT ce noOWja MOTIYHH IOpelnak, y3 u3deraBame Cy0jeKTHBHOCT IPHU JIOJEITH
TeXUHCKUX Koe]uInjeHaTa.

3a 6mio koju map jenuHua A u B pemaba ce DEA monen AA (M1') (Makcumu3upa ce

epukacHocT jenquHuie A y nmopehemy ca jennHumnioMm B) kao ma ocrane jenuHMIE HE

MOCTOje€.
MOJIEJT (M1')
S
Ena = (Max) hk = Z U Yra (27)
r=1
D v, =1 (28)
i-1
Duy,<t (29)
r=1
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S m
Z U Y _Z v, Xig <0 (30)
r=1 i=1
u e r=12,.,s (31)
V,>e i=12,.,m (32)

Mognen (M1'"). npeacrasiba dopmynanujy DEA Monmena 3a nBe jenuHuiie. AHAIIOTHO
npobdiaemy AA ¢opmymuiie ce npodbirem BB y xome ce makcummsmpa edhukacHOCT
jenurune B y mopehemy ca jemuanmom A. Kox oBakBHX mpobiieMa MocToje caMo Tpu
orpaHnyema (6€3 orpaHnMuema Koja ce OJHOCE HAa HEHETraTUBHOCT TEXMHA). Sinuany-
Stern u np. (2000) je nana u TBpheme na ako 3a MpodaeM AA TTOCTOjU HEKH Tap yjasa u
u3nasa (i’,r’) TakaB gaje (Y,a/%a) > (Yrs/%g), TaOa, je Ean = 1.

Moryha je mojaBa BHILECTPYKOI peLI€Ha IPU YHAKPCHO] MpOLIEHU jenuHuue B
KopuiTheleM ONTUMATHUX TeXKWHA JOO0WjEHUX NpU OleHU jeauHuie A. Sinuany-Stern
u ap., (2000) npemnaxy pemaBambe DEA Mojaena y KkomMe ce MaKCMMHU3Upa YHAKpCHA
epuxacHocT jenunuile b Tako na jenuHuma A 3aapXKu ONTUMANIHY €(UKACHOCT FE .
Ogaj npo6siem (BA) moapasymesa 1a ce pemasa DEA momen (M1') y koMe orpanudeme

(30) uma cnenehu 00HK:

ZS: U Yig — EAAi v <0 (307
r=1 i=1

Ha Taj HaumH ce nobuja onTuManHa yHakpcHa edukacHocT Eps. Ha ocHOBY pemema
E44, Egs, Eps, E4p, noOujenux pemaBamem uvetupu DEA wmopmena, 3a cBaku map

jemuauna j u K ce mu3padyHnasajy BpeqHocty ajk (J, K =1, ..., n) mpema dpopmyiu (33).

CEi+Ex L
ajk_ aajj—l, J,k—l,...,n (33)
Eu +Ey
Bpennoctu aj (j, kK = 1, ..., n) unne Marpuny nopehema maposa Heonxonny 3a AHP

METOY U 3aMemYjy CyOjeKTHBHE OlleHe JOHOCHOoNa oanyke. EnmeMeHTH ajk onpaxaBajy
npoueny BaxHoctd DMU;j y ognocy Ha DMUy. Ako je ajy<l, 3naum ma je j-ra DMU
nporewnerHa kao jomuja ox K-re DMU. OunriienHo je na Baxu aij = 1/ ajk, MCTO Kao Ko
AHP merope.

Y npyroj ¢a3u ce Ha OCHOBY MaTpulile opelema mapoBa Koja je reHepHcaHa y MpBoj

¢azu cipoBonu AHP merona ca jerHUM HHBOOM XHjepapxHje, Kako Ou ce h3padyHaia
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MaKCHMajlHa COIICTBEHA BPEAHOCT W OAroBapajyhn BEKTOp CONCTBEHHUX BPEIHOCTH.
Bpemnoctn w; (j, kK = 1, ..., n) oxpaxaBajy penaTuBHy Ba)KHOCT JonesbeHy DMU;.
Bpennoctn w; (j, k = 1, ..., n) ce pasnukyjy 3a csaky DMUj n muxos omnanajyhu
penocnen omoryhaBa MOTHyHO paHTHpame jeAWHHIA Koje ce mocMarpajy (Casuh,
2016).

ITokazano ce na AHP merona xopumrhewem oBor nsodasznor AHP/DEA mpuctyna
Moyke 1a nobosbiia ynorpedssusoct came DEA meToze.

Ramanathan (2006) je mpemnoxxno DEA Mmetony 3a no0ujame JTOKAJIHUX TEKUHCKHX
KoeduijeHata y Matpuuu npoueHe koju ce kopucre y AHP merogu. DEA merona
IpUMEkEHAa Ha KOH3UCTEHTHY MAaTpHIly IPaBUIHO IpOlElmYje TeXHUHCKE (akTope,
kopuctehu mo3HaTH cKyn TexuHCKuX Qaktopa. DEA meTtona ce majbe KopuCTH 3a
arperamujy JIOKaJIHUX TEKUHCKUX (akTopa Kopuctehu pasHe KpuTepujyme aa Ou ce
U3padyHaJd KOHAUYHU TEXKUHCKM (akTopH. JlokazaHO je Ja y OBakBOM IIPUCTYILY,
HazBaHom DEAHP, nonaBame unm ykiamwame MpejieBaHTHE ajJTepHATUBE HE YTUUE Ha
MIPOMEHY paHra.

Saen u ap. (2005) cy mpemIox)uiau METOI 3a OLIEHY penaTuBHE epuKacHOCTH Ojaro
HEXOMOTEHHUX jeAMHUIA OJUTydyMBama. JeIMHNIIE O/UTyuYnBamka KOjuMa HelocTaje jenaH
WIM BUINE W37Ia3a W/UIM yJa3a cMaTpaHe Cy 3a jeJUHUIle KOjUMa HeI0CTaje Heka
BpenHocT. Hemocrajyhe BpemHoctu po0ujeHe Cy Tako INTO je Cpedma BPEIHOCT
MOMHOXKEHa ca oarosapajyhum daxtopuma nobujenux AHP metomom. PenatuBHa

eduKacHOCT jennHUIA OJITydHBamka ce 3aTuM u3padynasa DEA meronom.

3.4 Ilperaexa pedepeHTHe JUTepaType NPpUMeHeHUX MeTO1a

Ha ocHoBy mpernena nurepaType, U3BOjeHH ce pedepeHTHU pajioBU KOjU Cy HMajH
3HauyajaH JOMPUHOC y olpehuBamy penaTuBHE €PUKACHOCTH pa3MaTpPaHUX BapHjaHTH
IIPETOBApHUX IIpolleca Ha JIYYKUM TEpPMUHAIMMa M aHAJIU3U YTHIaja MPETOBapHUX

mpolieca Ha MPOITYCHY CIIOCOOHOCT JTYYKHX TePMHHAJIA.
3.4.1 [TIlpernex npuMeHe cuMmyJalyja

Cumynanuja npyska MOryhHOCT ekcriepuMeHTUCamha HHOPACTPYKTYPOM, TEXHOIIOTH)OM

U omepanujama y cuctemy 0e3 peanmHux TpomkoBa. CMaTpa ce Ja je ynpaBo U3 THUX
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pasnora cuMmyJsaiuja Hajuemhe KOpuIheH ajaT 3a aHaIU3y YCHEIIHOCTH MPEIIOKEHUX
creHapuja. Bpio gecto ce cumynaimuja KOpUCTU Kao ajiaT MPU OTyIHBaBY.

Kia u gp. (2002) cy KOprCTHIIM CUMYJIAIU]y da OM MCIIMTAJIA YTUIA] HAYWHA MpeToBapa
Ha MPOITyCHY CIOCOOHOCT TepmuHana. [lopex Tora, aHanmm3upanu cy KOju KpUTEepHjyMu
U TapaMeTpu Mojela yTHUy Ha CMambeme 3aryuema M nosehame mpomycHe
cnocooHocTH TepMmuHanma. Nam u ap. (2002) cy KOPUCTHIM CUMYJANH]y Ja OApPEIe
BEIMYMHY KOHTEJHEPCKOI TEepMHUHala ca OpojeM MpPUCTajaJMIIHUX MecTa M KEjCKHX
auzamuua. Demirci (2003) je mpencrtaBuo CUMYJIAIIMOHUM MOJEIN 3a aHAIM3Y JIYUYKHX
orepanyja ¥ HWHBECTHIMOHOT TIUlaHupama. Pokyc je OMO Ha HMHBECTULHOHUM
ylarambuMa y OTKJIAlkalky YCKHX Ipiia, OJHOCHO JOJAaTHO] HOBOj JIYUKO] ONPEMHU Y TUM
taukama. Jlomahu atopu byrapuh u Ilerposuh (2007) xopuctiiu cy cumynauujy aa
MOKaXy Jla ce MPOIyCHa CIIOCOOHOCT TEPMUHAJA 32 pacCyTH TEPET y PEUYHO] JIyLIM MOXKeE
noBehatn yBoheleM HOBE CTpaTervje MUCTOBApPHHUX oOIepaiuja, 0e3 HOBUX yJarama.
Cassettari u ap. (2001) xoprcTe cUMYyJalKjy 3a aHAJIM3Y KCTOBApa yrjba Ha TEPMHHAIY
3a pacyTH TepeT HOTpeOHOr 3a 3aJ0BOJbEH-€ TOAMIIBUX MOTpeda TEepMOENIEKTpaHe.
HcroBap Ha TepMHHATY Cy IOCMaTpali Kao MOJCUCTEM CUCTEMa JIOTUCTHKE KOju Tpeda
na obe30ean TOBOJFHO yIjba 3a paj MOCTPOjeHha y3 UCTOBPEMEHO CMAbEHEe YKYIMHHX
OMEpPaTUBHHUX TPOIIKOBA CHCTeMa Ha MHHHUMYM. AHamu3a je OWia ycMepeHa Ha
HCTOBApHM TOJCUCTEM Ca JeIHUM, OJHOCHO JBa IMpHCTajajMIlIHA MECTa U JE€JHOM, JIBE
OJTHOCHO TPH JIH3aJIULIE.

Vianen u ap. (2014) kopucre cuMynanujy 3a IUMEH3HOHUCabe CKIIAIUINTa TePMUHATA
3a pacyTu TepeT. [IpBOOMTHO NHMEH3MOHHCAKkE CKIAAUIIHOT MpocTopa je paheHo ca
IPETIOCTABKOM J1a Ce IJIOBHJIA OMCIYXKY]y 0e3 uekama. 3ak/bydlid Ccy Ja OU cMambeme
BEIMYMHE CKJIAJUIIHOT TPOCTOpa U MojaBa Kpaher BpeMe ueKame IMIJIOBUJIa pe3yIThHpaa

HWXUM I'OAUIIBLUM TPOIIKOBHUMA.

3.4.2 TIlpernen npumene DEA merone

[Mocnenwux AelieHUja y JIMUTEpaTypu ce Moxke mpoHahu Benmuku Opoj pajgoBa KOju ce
0aBe aHaIM30M e(MKACHOCTHU JIyKa | JIydKuX TepMmuHaia npuMmeHoM DEA merone. Roll
un Hayuth (1993) cy npsu o6jaBunu pag rae je DEA metona npumemeHa Ha Jykama.

[Tocnenwux roguna, DEA Merona je ycnemHo kopuirheHa 3a aHainu3y €(UKacHOCTU
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KoHTejHepckux TepmuHaia (Barros, 2003; Barros u Athanassiou, 2004; Cullinane u ap.,
2004; Cullinane u Wang, 2006; Kaisar u ap., 2006; Min u Park, 2005; Park u Lu, 2011;
Tongzon, 2001; Valentine u Gray, 2001; Wang u ap., 2002; Wu u Goh, 2010; Yuen u
ap., 2011). V ckopuje Bpeme, Cullinane m Wang (2010), Schoyen u Odeck (2013),
Wilmsmeier u ap. (2013) npouewyjy NpoJyKTUBHOCT KOHTEJHEPCKUX JIyKa Kopuctehu
maHen TIoJaTKe, YKJbydyjyhn AMHaMUYKe TpoMeHe y e(UKACHOCTH JyKa TOKOM
BpemeHa. [ljeueuh m np. (2012) rtakohe mpumemyjy DEA Window anammsy 3a
npoueHy edukacHoctu nyka y Penyomumu CpoOuju. De Koster u ap. (2009) cy
kopucTiiin DEA merony 3a nopeleme ehukacHOCTH JTydYKHX TePMHHAIA M yKa3aid Ha
ocesbuBOCT DEA MeTone U eBeHTyallHe Tpelike Koje ce MOry HalpaBUTU MPUMEHOM
DEA npuctyna Ha HEKOH3UCTEHTHE IIOJJaTKe.

DEA wmerona je Hamia mpUMEHY Yy aHamu3u €(PUKACHOCTH W paHTHpamy IMpaBHIia
nucrednpama (Braglia u Petroni, 1999; Kuo u ap., 2008).

Y HacTaBKy je OaT mperien Jy4KAX IIOKa3zaTelba KOju ce€ Hajuemhe KOpUCTE Yy
JUTEepaTypy Kao yjia3u, OAHOCHO u3ia3u 3a DEA monene mpu aHamu3u pejlaTUBHE

e(pUKaCHOCTH.

Vaasu koju ce oowoce Ha paduy cuacy. Ty9KW PaTHUIM, PATHUIM HAa KOHTEHEPCKOM

TEPMHUHAIY W JIOJaTHA pajJiHa CHara, 3allOCJICHH Y JIy4KO] YIPaBH, YKYyIHE IIaTe U
JIHEeBHHUIE uciulahene 3amocnenuMa, 6poj 3amocienux (Tongzon, 2001; Gonzalez u
Trujillo, 2008; Itoh, 2002; Martinez-Budria u ap., 1999; Cullinane u Song, 2003; Barros
u Athanassiou, 2004).

Ynasu koju ce 00HOCE HA 3emmpumime, Kanumai U onpemy. I/IHBCCTI/IL[I/Ije 3a 3€MJBHUIITC,

orpemMa U MH(QpacTpyKTypa, MOBpILIMHA TepMHUHaNa, Opoj IM3aiulla Ha ONEPaTHUBHO]
o0anu, qu3aauiia Ha CKJIAAUIITY B Opoj KOHTEJHEPCKUX jaxada, Opoj MPHUCTajalIMINTa
yKyMHA Ay)KHHAa TepMUHaNa, BPEOHOCTH (UKCHOT KamuTalia, YKJby4dyjyhu 3emibHIITe,
3rpaje, AOKOBe, MpHcTajanuiira, caoopahajuuie, ckimaguimra u onpemy (Liu, 1995),
KEbUTOBOJICTBEHA BPETHOCT CTAJIHE OIPEMe, 3rpajia, 3eMJBHINTA U MOOUITHE TIPETOBAPHE

ompeme (Cullinane u Song, 2003).

U3nasu: 6poj koHTEjHEpa niK ykymnaH npomet tepeta (Wu u Goh, 2010), HUBO JTydKHX

ycayra uin catucdakmnuja nyukux kopucauka (Roll u Hayuth, 1993), ,,ship work rate*
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— Opoj MpeToBapeHOr TepeTa Ha caT Mo OPOYy Kao MoKa3aTesb KBAIUTETA JIYUKe YCIyre
(Tongzon, 2001), 6poj nmyranuka (Gonzalez u Trujillo, 2008), BpemHocT cBOjuHE,
BEJIMYMHA U JIOKalyja Jyke u BpeaHocT kanutana (Liu, 1995; Cullinane u Wang, 2006),
Opoj jenuHuna omnpeme (Opoj AM3aNTHIIA HA OMEPATUBHO] 00anu, Ha CKIAIUINTY U Opoj

KOHTEJHEPCKHX jaxaya).

3.4.3 Ilpernen komObunoBane npumene DEA u AHP metoze

[Nocnenwux roguna, uarerpaurja DEA u AHP metona cse je uemha. OBe meTone cy
BeoMa yecTo kopuitheHe 3a onpehuBame epuxacHoctu. [Ipu panrupawy, DEA Merona
BOJIM pauyHa O CBUM yJla3uMa U u3nasuma, 1ok kon AHP metone panrupame 3aBucH o1l
MUIIUBEHA eKcrepara. Takohe, gaje oOMM IMOTEHIMjaTHOT MOOOJbIIaka 3a yjaze U
m3naze. O6e momenyte merone, DEA u AHP, mmajy m mpenmHocTH ¥ HeZOCTaTKe.
AyTopu HaBOZE /1a OBa CHHTE3a Jaje 0oJbe pe3ysraTe y mopehemy ca MmojeIMHaYHOM
MIPUMEHOM CBAKe O FhHX.

VY HacTaBKy je JaT mperjen HaunHa KOMOMHOBaWba OBE IBE METOJAE M KUXOBa MPUMEHA
y BEITMKOM Opojy pa3HOBPCHHUX 00JIaCTH.

Bowen (1990) je xom6unoBao AHP u DEA merony npu 3a uzbopy nokamuje. OH je
MPEJIOKNO MHTErpalujy y nBa kopaka. IIpBu kopak je na ce mpumenu DEA metona
Kako OM ce McKJbyduiie HeepukacHe Jokauuje, a Jpyru kopak je npumeHa AHP 3a ce
DEA-edukacue nokaruje. OH TBpaM Ja oBa KOMOWHAIM]a UMa JABOCTPYKE MPEIHOCTH,
ynpaBo 300r kopunihema ¥ 00jeKTHBHUX U CY0jeKTUBHUX MMOJAaTaKa.

Korpela u ap. (2007) y cBom paay npemyaxy unrerpauujy AHP u DEA merone npu
IU3ajHy Mpexe ckiaauiira koMmnanuje. L{usp npeanoxxenor npucrymna je 1a noMorse y
u300py anTepHATUBHUX CKIAIUIIHUX omepatepa Koju he OWUTH yKIbydeHH Y
IUCTpUOYTHUBHY Mpexy Kommnanuje. AHP ce kopuctu NpBEHCTBEHO 3a aHAIU3Y
YCIIy’)KHUX MOTYhHOCTH aNTepHATUBHUX CKJIaAMIITA (CKJIAJUIIHUX OllepaTepa), a 3aTUM
ce xopuctu DEA wmeroma, kojom ce yBoaum ¢akTop TpomkoBa U onpehyjy
HajUCIJIaTHBH]ja aJTEPHATHBHA CKJIQJMINTA, KAKO IMpPEeMa TPOIIKOBHOM KPHUTEPHUjyMY,
TaKO W MIpeMa HAaYMHY MpyKamba yCIIyra.

VY kacaujum pagosuma AHP meroza je xopumiheHa 3a moctaBibame IIUJbEBA, TAKO LITO

ce Gopmupa XujepapXujcKu MOAET Yy KOM jellHa TpaHa MpEACTaBJba MOOOJbIIAKA, a
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JpyTa Mmoropiiama 3a CBaKd Wb Kao aTpuOyT Ha ApyroM HUBOY xujepapxuje (Lozano u
Villa, 2009).

Azadeh u ap. (2008) cy mpencraBuiv Mozel 3a yHanpeheme KelIe3HUIKOr CHUcTeMa,
3acHoBaH Ha DEA u AHP meTonama MHTErpucaHuM ca KOMITJyTEPCKOM CHMYJIAIH]OM.
VY mnpennoxenom npuctyny, AHP meroma je kopumihena na ce yTBpAM TeXHHa
KBJIMTATUBHOT KpUTepujyma (yna3a uiu u3naza). Hakon Tora je xopunthena DEA 3a
pelaBame MoJeNa ca BUIIE IIMJbEBA, Ja OM ce yTBpAWiIe HajOoJbe anTepHAaTHBE, KAo U
MEXaHH3MH 32 ONTUMH3AIN]y TPSHYTHOT CHCTEMA.

Tpu rogune xacuuje, Azadeh (2011) y cBom pany uaTerpuie merone AHP u DEA y
by ONTHMHU3ALM]E€ MPOJYKTHBHOCTU KaJapoBa 3allOCICHUX Y BEJHMKO] MpPUBATHO]
OaHIM. Y NPEenokKEHOM aJIrOpuTMy MEHALIEpH OLEeHY]y €(EKTHBHOCT 3aIOCICHHUX,
Koja je y BehuHM ciydajeBa m3pakeHa y KBaJMTAaTHBHO] ()OpMH, Ma C€ CTOra Ioalu
KOHBEPTY]y y kBaHTHTaTUBHE KopumtheweM AHP metome. Ilotom ce panrupame u
epukacHOCT opraHm3anuje npouemyje nomohy DEA merone. Kao mocnenmu kopak,
Bepu(ukanuja W Bamuganuja pesyirara paleHa je METOIOM aHaJIM3€ TJIaBHUX
KoMITOHEeHTH (prinCipal components analysis — PCA) 1 HyMEpHYKOM TaKCOHOMHjOM
(numeral taxonomy — NT).

Liu u Hai (2005) npBo kopucte AHP merony 3a omabup nobaBspaya, rie ce TeKHHE
kputepujyma oapelyjy He nopehemem mapoBa, Beh riacameMm. [lorom kopucte DEA
METOy Kako OM ce CKYNWJIU CBH TJIACOBHM KOJ€ j€ CBAaKU KPHUTEPUJYM JO0OHMO Yy
Pa3IMYUTHM MECTHMa PAaHTHUPaka y YKYIHH PE3YylTaT CBAKOT KpUTEpHjyMa. YKYITHU
pe3yNITaTH Cy, KOHAYHO, HOPMAJIM30BAHH K0 PeIaTHBHE TEKIHE KPUTEPH]jyMa.
Takamura u Tone (2003) cy chnpoBenu YIOPEIHY CTYIW]y TMpOIEHE JOKaluja 3a
U3MelITae IpXKaBHUX areHiuja Jamana u3 Tokuja, ca HarJackoM Ha METOJOJOLIKE
acniekte. Y ®WUXOBO] cryauju je kopuimthena AHP meroma nma Ou ce yrBpamie
BpPEIHOCTH KpHUTepujyma. TBpauiu cy na cy pe3ysraTH Koju cy A00HjeHU MPUMEHOM
DEA Mopena ca pernoHuMa CUTYPHOCTH MMaJM MoceOHEe BPEIHOCTH M 32 KaHAUAATe U
3a MPOIEHUTEIbE.

Wang u ngp. (2008) mpemmaxy unterpucann AHP/DEA Merox 3a oueHy pusuka
U3rpaJilbe€ MOCTOBA.

Cai m Wu (2001) cy npennoxunu komOuHanmjy DEA u AHP merome 3a mpoieny

¢unaHCHjKOT ToNoXkaja mpenyseha. Yang u Kuo (2003) cy npemnoxunn AHP u DEA
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MPHUCTYII 3a pellaBame MPOCTOPHOT pacmopeaa mocrpojema y ¢adbpunu, kao u Ertay u
ap. (2005), koju mpeniaxy CIMYHY METOY OJTyYuBama, KOPpUCTEehn KBAaHTUTATUBHE U
KBaJIMTATUBHE KPUTEPHjyME 32 BPEIHOBaKE IIPOCTOPHOI pacropena odjekara.

Mohajeri u Amin (2010) cy pemaBamu mpobieMm onpehuBama JoOKaluje Kene3HUIKe
cranuie y rpagxy Mashhad na cesepouctoky Mpana AHP u DEA meronom. Mahalik u

ap. (2010) cy kopuctunu DEA u AHP 3a oneny epukacHOCTH MHIM)CKHUX JTyKa.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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4 AHAJIN3A ITPOITYCHE CIHOCOBHOCTHU JYYKHUX
TEPMHWHAJIA U EOPUKACHOCTHU NTPETOBAPHUX
IMPOLECA HA JIYUKUM TEPMUHAINMA

Jla Ou ce Ha TepMUHAIMMa OCTBapuia HHUXOBA OCHOBHa (yHKIMja IMpeToBapa H
oTHpeMe TepeTa 10 M O] CKJIAJMIITA, HEONXOJHO je Ja TEPMHUHAIM pACHOJaxXy
oaroapajyhom wuH(ppacTpyktypoM u ompemoM. W wuHpacTpykTypa © omnpema
IIpEJCTaBJbajy IPOMEHJbUBE KOj€ YTUUY Ha MPONYCHY CIIOCOOHOCT TEPMHUHAIIA.

Y oBOM moOriaBjby AHCEpTallMje pa3MaTpaHe Cy BapHjaHTE MPETOBApHOr Ipoleca
pacyTor M KOHTE/HEPHU30BAHOI Tepera y ULuJby aHalIu3e IPOIyCHE CIOCOOHOCTH
TepMuHaNa u oapehuBama epUKaCHOCTH MPETOBAPHUX MpOoIleca KOjUu CE€ OJBUjajy Ha
TEpPMUHAINMA.

KontejuepuszoBana poba mpeacrtaBjba poOy BUCOKE TPXKUIIHE BPEIHOCTH M HUjE
PETKOCT Ja ce aHaluM3upajy IMOKa3zaTelbu paja ca aclmekTa MmTo Kpaher 3aapikaBama
IUIOBMJIA HA OICIY3M W HMCKOPUIINEHOCTH ONpeMe aHrakOBaHE Ha KOHTEJHEPCKOM
TEpPMUHATY.

VY mocneamUx HEKOJIMKO TOAMHA, Ka0 BakaH €KOHOMCKU MaTepHjall, pacyTH TepeTH
3ay3MMajy BeoMa 3HayajHy MO3WIHjy Ha MmehyHapogHoMm TpkumTy ucrnopyke. [Ipema
CTaTUCTUYKUM Tofamnuma, 90% cBeTcke TProBUHCKE pa3MeHe 00aBiba OpoJapcTBO, O
yera MpeBo3 pacyTux Tepera unHu 1/3, a yrasb, pyna u xutapuiie yuae oko 60% (Guo u
ap. 2013) mpomera. MelhyTuMm, aHaim3oM JHMTEpaType AOJa3d ce A0 3aKjbydka Ja
MOCTOJU BpJIO OrpaHHuYeH Opoj pazoBa KOju ce 0aBe TPAHCIOPTOM U IPETOBAPOM
pacyTHX Tepera.

Y oBOM MoriaBJby je U3BPIICHO U AePUHHCAE TyYKUX MTOKa3aTesba KOju cy npaheHu y
CUMYJALIMOHUM MOJeMMa IPETOBApHUX IIpolleca TepeTa Ha TepMHHAIUMa U

KOpHuITheHu Kao yJa3u ¥ U3Ja3u NPy aHaIu3u €(hUKACHOCTH IIPETOBAPHUX ITPOIIeca.

4.1 Jly4ykd TepMHHAJH 32 pacyTe TepeTe

3HauajaH ToOpacT MpoMeTa pacyTHX TepeTa MpUMeETaH je of Apyre moinoBuHe 20. Beka,

IITO y BEIMKO] MEPH yTUYE HA KOHCTPYKIIM]CKE KapaKTEpUCTUKE OpOIOBA, TEXHHUKE

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana
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KapaKTepUCTUKE TEPMHHAJIa M TEXHOJIOIIKE Ipolece Tepera Ha TepMmuHaiy (Jomuh,
2005).

Tepmunanu 3a pacyme mepeme Cy BUCOKO CIEIUjATM30BAHH TEPMHHAIN y TOTJIENY
nperoBapHe Mmexanuzanuje (PagmunoBuh, 1995). Tepmunanmu koju ciyke 3a yToBap
WIM HCTOBAp PacyTUX TepeTa M3 IUIOBWIJIA JIOCTa C€ Pa3JIMKyjy Y OIHOCY Ha Apyre
TepmuHaine. PacyTu Teperu ce jgenie Ha JIBe TpyIe: TJIaBHH PacyTH TEPETU U CIIOPEIHU
pacytu tepetu. ['maBHU pacyTu Tepern oOyxBaTajy: TBO3JCHY PYAY, KUTAapHIlE, yrasb,
Ookcut u docdate. Behnna oBux Tepera ce MpeBO3w CHEIUjaTN30BAHAM TIJIOBUINMA U
OpOICKMM CacTaBMMa, aJld CE 3a HHMXOB MPEBO3 MOT'Y KOPUCTHTH W IUIOBHJIA OIIITE
HameHe. CriopeiHM pacyTH TEpeTH 00yxXBaTajy TepeTe Koju ce pehe jaBibajy y mpeBo3y.

Ha Cmmmu 4.1. naT je mpuMep m3riena TepMUHAIa 3a pacyTe TEpeTe Y MOPCKO] JIyIH

(JIyka Montreal).

W3Bop: http://www.port-montreal.com/en/photos-en-about.html

Cauxka 4.1. TepMuHal 3a pacyre Tepere y MOPCKOj JIyIu
Hauun nperoBapa Ha TepmuHanmuma Moxxe outu (Jomuh, 2005):
® HMpEeKTaH MPEToBap — AUPEKTHO M3 OpoAa y BaroHe WM KaMHOHE M OOpHYTO;
Teper Hema Melydasy GopaBka y CKIAQOUINITy M HEMa aKTUBHOCTH Be3aHE 3a
Mepeme, y30PKOBamke U CII.
® UHJMPEKTaH MPETOBAp — TEPET C€ CKIAJUINTH HA OTBOPCHUM HITH y 3aTBOPEHUM

CKJIaJuIIThMa Yy JIyu " OCTaje HCKO BpPCMC Yy BUMA, CKIAJUIITU CC paau
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O3HayaBama, MeEpema, COPTUPama, OIUIEMCHHBAaka, IaKOBamka, KBapa
NPETOBAPHUX CPENCTABA WM YCKaha TPAHCIIOPTHOT CPENCTBA.

YTOBap pacyTux TepeTa je TEXHOJOIIKM jeAHOCTaBHHUJjU OJ HCTOBapa, jep ce MOxKe

BPIIMTH TPAaKaCTHUM TPAHCIOPTEPOM, JIEBKOM HIM HEKHM JIpYTUM ycMmepaBajyhum

CpeaCcTBOM y OpoI.

HcToBap CyBHX pacyTHX TepeTa U3 IUIoBMIa Moxke ce BpmuTH (Pagmunosuh, 1995):

e JM3aNMIlaMa YMjH je 3aXBaTHU opraH rpadummua (,,rpajdep™);
® ITHEYMAaTCKHM CHCTEMHMA;

® BEpPTUKAJIHUM KOHBEJEPUMA;

e eneBaTOpUMA M XUAPAYJIUYKUM CUCTEMUMa U

¢ [UIOBHHM HCTOBAapPHUM CHCTEMHMA.

[Ipu nanupamy TEpMUHAJA 32 pacyTe TepeTe MOpajy ce TauyHO U JAeTajbHO MMO3HABATH
(abpuuke KapaKTEpUCTHKE NPETOBAPHUX CPEACTaBa, jep HMX KapaKTEPHIILy Beoma
pa3M4nuTe 0COOCHOCTH, HAPOYUTO Y TIOTJIENY TPOU3BOAHOCTH.

Pagmuinosuh (1995) y xwusu [lianupare u pazeoj ayka u npucmanuuima JeUHAIIC
MAKCUMANHY, PAYYHCKY U egheKmueHy IPOU3BOJHOCT MPETOBAPHUX CPENICTABA 32 PacyTe
Tepere.

Maxcumanna npoussoonocm ce NePUHUIIE KA0 HCTOBapHAa CIIOCOOHOCT KOja MOXKE
OWTH OCTBapeHa y jEIMHHWIM BpEMEHa Kaja Cy JaJbMHE NpeHoca M Ju3ama Yy
MCTOBAapHOM LIUKIYCy arcoilyTHO MUHMMasHe. OBa MPOM3BOJHOCT CE€ CMAaTpa BaYKHOM
IIpU NPOjEKTOBalkY TPaKaCTUX TPAaHCIOpPTEpa U MEpHUX ypehaja y OACYCTBY APYruUxX
€KOHOMCKHUX I10Ka3aTesba.

Pauyyncka npouzsoonocm mpencraBiba HUCTOBApHY INPOM3BOJAHOCT KoOja €€ MOXKE
oApKaTh y ofpeheHOM BpEMEHCKOM MHTEpBAITy TOKOM HCTOBapa O Ha3HAUYCHE TauKe y
TUTOBHITY.

Egexmuesna npoussoonocm je MpocevyHa YacoBHA CIOCOOHOCT MCTOBapa IEIOKYITHOT
TEpeTa U3 jeqHOr IUIoOBMIA, y3uMmajyhu y 003up Bpeme M3ry0JheHO Ha YPaBHOTCKEHE
TUIoBMIIA, ynitheme, KpeTame n3Mel)y CKilaJIMIHor MpoCcTopa II0BMIIA, Ka0 U MOTpeOHe
MpeKuie TOKOM paJHUX IEepHoja, alu HCKJbYydyjyhu penoBHE HepaaHe MepHuoje, Kao
mro cy HohHO Bpeme M BUKeHAU. EdexkTnBHa MpOM3BOAHOCT je BEMMUMHA Koja ce

KOPHCTH 32 JIy4KO TIJIaHHpamhe.
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3a yroBap Behux KonmMuWHaA pacyTHX Tepera y IUIOBHMJIAa Hajuemrhe ce Kopucre
KOHBejepCcKu cucmemu, OMHOCHO YTOBapHa KOHBEjepCKa CPEICTBa.

3a ucTOBap pacyTHUX TepeTa U3 IUIOBWIIA MPUMEHY]Y CE€ UECTO usaiuye ¢ epaduiuyama
Kao 3aXBaTHUM OPraHOM, JOK cy pehe y ymoTpeOu BenpuYHH eleBaTopu U ypehaju ca
potopom. [Topranne nu3anuie ca rpadwimiama cy Hajuemnrhe HocuBocT u3mehy 5 u 16
toHa. Ha Cnumu 4.2. mpukaszaH je UCTOBap pacyTe po0Oe W3 IUIOBHJIA AU3AIMIIOM Ca

IpaOHIINIIOM.

H3Bop: http://www.meretmarine.com/fr/content/lupaccim-devient-lunion-des-ports-de-france

Cauka 4.2. UcToBap pacyTor Tepera U3 NJ0BWJIAa moMohy qu3aauile ca rpadujmmnom

Jusamuie Mmory uMati yrpaheHe OyHKepe WM KOIIEBE IJe C€ UCTOBAapa MaTepHujall u3
rpabwmiie, ynMe ce ckpahyje Bpeme IMKIyca au3anuie. lTeper ce u3 OyHKepa
JUPEKTHO TPAKACTUM TPAHCIIOpTEpUMa IMPEHOCH Y BarOHE MJIM Ha CKJIATUIITA.
OcrtBapeHa MpeTOBapHA IMPOU3BOJAHOCT 3aBUCH YIJIABHOM O] Opoja MpEeTOBapHUX
IUKJTyCa Ha Yac U MPOCEYHOr KopucHor ontepeherma rpadumuiie (Pagmuiosuh, 1995).
3a mo3HATy HOCHBOCT JHM3aJMIE TJaBHH HAauyuH 3a mnoBehamke NPOM3BOIHOCTH je
nosehame offHOCa KOpuUCHA HOCUBOCT . CONCMEeHa Maca TPAOUIINIHOT Belpa.

I'maBHU TepeTH 3a 4Hju IPETOBAp C€ KOPUCTE AU3AIUIIE ca TpabuiiiamMa cy HajBaKHUjU
pacytu Teperd, Kao IMITO Cy: TBO3JCHAa pyJda, yrajb, OOKCHUT, AIyMHHUjyMCKE W
¢docdatne crene. TepeT kao BemTauyko hyOpWBO, METPOJICJCKM KOKC M pPa3HE BPCTE

CEeMEHACTUX U KOIITYHaBUX OMJbaKa ce MPeToBapajy JaKIINM Ipabuinmama.
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Kao camocranHa jeauHuIa 32 MCTOBAp pacyTHUX TE€peTa U3 TUIOBHIIA MOXKE C€ KOPUCTHTH
nanyanu KoHeejep. KoHBejepcKu JaHall HOCHM IIPaBOyraoHe IIJI04Ye KOje IpeHoce
MaTepujai U3 cKiaauinTa riaosuia. OBa HCTOBapHA CPECTBA HUCY 34 CyBe, APOOJHHBE
MaTepujajie Koju pearyjy y IUpeKTHOM JOAMPY ca MOKpeTHUM nenoBuMma. CmaTpajy ce
€KOHOMUYHHJUM OJf ICTOBApPHUX CpPE/ICTaBa ca IpalMIIMIIOM KaJla je Y MUTamky UCTOBAP
ca 4eCTUM IMpeKuanMa, 6e3 003upa Ha BUCOKE TPOIIKOBE OJpKaBamba.

Bepmukannu nyxcnu komeejep je TMyHOKPUIHH IyX cMmemTeH y meB. OH ce Moxe
KOPUCTHUTH 0] OMJIO KOJUM YTJIOM, OJ1 BOAOPABHOT 10 BEPTHKAIHOT MoJioxkaja. [Tyxun
KOHBEjepu epuKacHO paje ca (UHUM MPANIMHACTUM U TPaHYIHMCAaHUM MaTepHjasiuMa,
Kao U ca MOJYTEeYHUM U BIAXKHUM MaTepujaInMa.

3a ucToBap pacyTHX TepeTa U3 OTBOPEHUX PEUHUX MJI0BMIIA (0€3 masyOHUX MOKIJIONala)
4eCTO C€ KOPUCTE GedpuuHu eneeamopu y KOMOUHAUUjU ca  MpaKacmum
mpancnopmepuma (Pagmunosuh, 1995). 36or Beher nckopumnrhaBama M OnciayKuBamba
Beher Opoja MecTa AyX YHyTpalllbHX IJIOBHMX IyT€Ba, OBa CPEACTBA CE YECTO
CMEIITajy Ha IUIOBHE OO0jekTe (MMOHTOHE W IUIOBWJIA) M TaJa C€ Ha3uBajy IUIOBHH
eneBatopu. OHU MOTy OUTH CaMOXOAHH (Ca COICTBEHHMM IMOTOHOM) M HECaMOXOJIHH,
KaJla ce MpeMeInTajy momohy MOTOPHHX TUIOBHUJIA.

3a wucroBap rpaljeBUHCKMX Martepujana (IecaKk H MIJbYHAK) YECTO C€ KOPHUCTE
XUJIpayJIMYHU UCTOBApHU ypehaju ca nu3en-eJeKTpUYHUM IOroHoM. MaTepujall Koju ce
MIPEHOCH CacTOjH Ce OJI MeIIaBUHE BOJie U MaTepujaia. Ha obamu ce maTepujain cMemTa
y moceOHEe TaJOoXHUIE, TAe Ce OACTpamyje CyBHIIHA BOJA, a OCTaje KOHIIEHTPAT y
YBpCTOM cTamy. [Iporec yToBapa je cimuaH, jeAMHO IITO C€ CYBUIIHA BOJIA OJCTPAbYyje
NpEMBakbEM MPEKO Manyode CrenujaaHux IIoBwia U nomohy Opoackux mymmu. OBaj
TEYHU MPOLIeC MPEeToBapa je YHUCT U MUHUMHU3HpA I'yOUTKE Y MaTepHjaly ca MpalriHOM
KOja Cce jaBJjba y JOPYTrUM NPETOBAPHUM CHUCTEMHUMA, MOCEOHO ca YIJbeM y Mpaxy M
PYAHOM TPAITUHOM.

IInosuna ca concmeenum npemosapHum ypehajuma WIN CAMOUCMOBAPHA NAOBUNA
Hajuenrthe uMajy CKIaAMINTAa y OOJMKY OyHKepa y BEPTUKAIHO] MpojeKuuju ,,V* uim
»W obmuka. Hcmoxg OyHkepa mpojiaze TpakacTh TPAHCIOPTEPH, KOjU TIpenajy
Marepvjajl Ha KOCH CcaOUpHU TpaHCIOPTEp Ha CTPENH, ca Kora ce Marepujal
IpaBUTAIlMjOM TpeHOcH Ha obamy. [IpegHOCTHM camMoOHMCTOBapHHX IUIOBHIA Cy Op3

UCTOBAp, OJCYCTBO OMJIO KakBE MEXaHM3allMje HA CaMOM IPUCTAjalIMINTy 3a MCTOBAp
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IUTOBHJIA, OJHOCHO IIOTITYHa MeXaHHW3alfja MpPETOBApPHOr Ipoleca y CKIAIUIITHMA
IUTOBHMJIA, TIPETOBAp HAa BOAM Yy Jpyra Mama IUIOBWJIA M OICIYy)XKHBalke MecTa Ha
Heypehenum obanama (BaH Jiyka M NpUCTAHMINTA). [ J1aBHM HemocTau cy mnoBehame
I[eHe Tpajiih-e TIOBUIIA, CIIOKEHH]a eKCIIIoaTalrja U Mamkba YHUBEP3AIHOCT.

3a XOpH30HTAJIaH MPEHOC PACYTHX TEpeTa Ha JIy4KO] TEPUTOPUJU U 32 HHHXOBO Cllarame
Ha CKJIQJMIITHMa MPHUMEHY]y CE pa3IMuuTH Oarepu-oljiarayd M CKyIJbaud, TPAKaCTH
TpaHCIIOPTEpH, KOHBE]ePCKH ypehaju 1 cucTeMu.

Ha BenMkuM CKIaguIITEMa pacyTHX TepeTa 4eCTO Ce MPUMEHY]y BUCOKO MPOU3BOTHH

ypehaju ca poTopoM u TpaHCIOpTEpHUMa KOju ce kpehy Ha InHaMa U I'yCeHUIIaMa.

4.1.1 TIlperoBapuu npouec pacyror tepera y Jlynu ,,Jlynas* IlanueBo

[Ipuka3zanu nmpumep mpeacraB/ba MOJEN 3a aHAJIM3y MPOIYCHE CIIOCOOHOCTH JIYYKOT
TEpMUHAaJA MPU IpyXkawky J0JaTHE JIyuKe yciyre (maKkoBame Tepera). PazBujenu moaen
MOXK€ C€ KOPHCTHTH 3a MOJAPIIKY y MpOLecy OMIy4HMBama Mpu Hu300py epukacHor
MIPETOBAPHOT MpoIeca PacyTor TepeTa Ha TYYKOM TePMHUHAIY.

I'maBHM 1MJb JTydykHX omepaTepa jecte noBehame eUKaCHOCTH MPETOBApPHOI IMpoleca
Tepera, o0aBbameM ormepanuja 0e3 3acToja, CMAmkEHEM YKYITHOT BpeMEHa Koje Opoj
(cactaB) mpoBene y Jayuud (Ha 4YeKawky U OICIAY3M) U MaKCHMaJIHHM CTEHEHOM
UCKOpHINNEHOCTH aHTa)kOBaHE Jydke ompeme. [lo3annHy HaBegeHOr YMHE TPOIIKOBH,
Ka0 BUXOB CaCTaBHU JI€0.

HcTpaxkuBame je 3armoveTo jour y Maructapckoj te3u ayropa (2007) u HacTaBJbeHO y
kacHujuM panoBuma (2013). V mwby aHamu3e, MPEIJIOKEHO je BHUIIE BapUjaHTH
IIPETOBAPHOI Ipolieca pacyTor TEpeTa, 3a KOje je U3BPIICHO Mojenupame U uzpaheHu
cuMyJauuHu Mojaenu. JledbuHucanu cy Jydkd TOKazaTesbu KoOju cy mnpaheHu y
CHUMYJIAIIMOHUM eKCIIEpUMEHTHMA U Ha OCHOBY KOjuX je ypaleHa ananuza eukacHocTu
MPEJIOKEHUX BapUjaHTH IPETOBApHOI MpOIeca pacyTor TepeTa. 3a NOYETHY aHAIU3y
epukacHoctu kopumhena je DEA meroma, koja je y oBoM mpumepy Haaorpahena
koMOuHoBameM ca AHP meromom.

Jlobpa opraHu3aiija IpeToBapHOT Mpolleca TepeTa v Impykama JA0NaTHE JIydke ycuyre (y
OBOM CIIyuajy, KOHKPETHO, [TaKOBama pacyTor TepeTa) yTHUYEe Ha IMPOIYCHY CHOCOOHOCT

CTIOHA TIPUCTAjaJIMINTE — OMepaTuBHA o0Oaja W onepaTHBHA oOana — ckiamumre. Takohe,

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala

S7



Janujena Iljesuesuh — Jloxmopcka oucepmayuja

no0pa opraHu3zanyja JONPUHOCH CMambehy YKYIMHUX TpOIIKoBa 300r kpaher BpemeHa
3a/ip)kaBaba TUIOBUJIA Ha MPUCTAjaUINTy, Beher creneHa MCKOpUIINEHOCTH aHTa)KOBaHE
OIpeMe U CMamkEeha YKYITHOT BpEMEHa Tpajama caMor Mporeca.

MoTuBanuja 3a TOCTAaBKY MPENJIOKEHUX BapUjaHTH MPOUCTEKIA je U3 capalme ca
3anocnenuMa 'y Cektopy 3a mianupame u paszBoj Jlyke ,,Jlynas“ IlanueBo. ¥ TOKy
2015. ronune, Jlyka ,,JIynas* IlanueBo je octBapuiia ykymaH nmpomeT pode ox 660.000
t. Pacytu Tepet unnm oxo 450.000 t, omHOCHO 68% YKYITHOT TIpOMETAa.

Hauwme, y Jlynu ,,Jlynas“ [lanueBo pa3marpaHa je JAofaTHa JIydKa ycClIyra y OKBUPY
MPETOBApPHOI IMpolleca pacyTor Tepera, OJHOCHO, BemrTadkor hyOpuBa. Bemrauko
hybpuso ce mo Jlyke , Jlynas“ IlaHueBo gompema y pacyToM CTamy, YHYTpalllbUM
IUIOBHUM MyTE€BUMa, MOTUCKUBaHUM cactaBuma (Crmka 4.3).

Hakon nonacka y Jlyky ,,Jlynas“ IlaHueBo, 3amounmy TEXHHYKE oOIepaluje ca
MOTUCKUBAHUM cacTaBoM. [loTucHUIAa TpUcTaje Ha CIO0O0AHO MPHUCTAJATUIITHO MECTO H
3aloYHbe Ce ca MCTOBApPOM BeHITauKor hyOpuBa mopTamHOM au3anuioM. Jlasbu Tok
MIPETOBAPHOT Tpolieca BETAaYKor yOpuBa Ha OnepaTUBHO] 00aIM WM Yy CKJIAJUIITY
yTHY€ Ha BpeMe IpeToBapa MOTHUCHUIE, OJHOCHO YMTABOI MOTHCKMBAHOI cacTaBa, a

CaMHM THUM U Ha YKYITHO BpEMC KOje MNOTUCKHUBAHU CACTaB MPOBCAC Y JYIH.

W3Bop: www.dunavski-lloyd.hr

Cauka 4.3. IlpuMepu peyHHX MOTHCKMBAHUX CACTaBa
VY ckiany ca HaBeleHUM, MPEAJIOKEHE CY TPU BapujaHTE MPETOBAPHOT MPoIleca pacyTor
TepeTa ca MpyKameM JI0IaTHE JIydyKe ycayre (MaKkoBama BemTaukor hyopusa y Bpehe)

(Cnuka 4.4):
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Ilomuchuya Homuchuya Homucruya
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T : i : | TpaECTOpTEP ]
!. __________ i L __________ 4 I.___________.!
Craaduume Criaduime Craaduime
Tlaxeprma Tlaxeprma
) mpea 0) mpvra E) Tpefia

Cauka 4.4. Ckuua npeniokeHuX BApHjaHTH NPeTOBAPHOT Mpolleca pacyTor Tepera

Bapujanma 1: Bemtauko hyopuBo ce peroBapa mopTaTHOM TU3AIMIIOM U3 TTOTUCHUIIE
IUpEeKTHO y OyHKepe JBe MaKepulle CMEIITeHEe Ha ONEepaTHBHOj o0anyd TepMHHAlA.
[Makepuiia ce KOpHCTH 3a MakoBame hyOpuBa y muacThuHe Bpehe Mace memecer
KwiorpaMa. YmakoBaHe Bpehe ce pydyHO YTOBapyjy Ha KaMHOH U TPAaHCIOPTY]y MO
3aTBOPEHOTr CKJIAAMINTA. YHYTap CKJIaAWIITa, KAMMOH C€ MCTOBapa M MOHOBO ce Bpaha
70 omepaTHBHE oO0ane Ha yroBap. Y CKIQJMINTY CE€ HAcTaBJba ca olepainujama ca
TEPETOM, OJIHOCHO, BpIIM ce majneTu3audja Bpeha pagu pgase OUCTpUOyLHjE.
VYnakoBaHo yOpuBo ce ciaxke Ha majere, a OHAA ce BUJbYIIKapeM, IpeMa TPEHYTHUM
3axXTeBUMa, yTOBapa Y KAMHUOH CIIOJHHOT TPAHCIIOPTAa WM OJJIa’KE y CKJIAUIITE.

Bapujanma 2: OBne ce pa3marpa NpeToOBAap MOPTATHOM AU3AIMIIOM W3 IMOTHCHHUILIE
JTUPEKTHO y KaMHOHE—KHUIIEPEe U TPAHCHOPT 0 3aTBOPEHOI CKJIAAMINTA MPEKO Bare 3a
Mepeme APYMCKUX BO3WIA. YHYTap CKJIaIuIITa, KAMUOH C€ HCTOBapyje, a 3aTUM ce
Bpaha 10 onepaTtuBHe 0balie Ha yToBap, ca cBpahameM Ha Bary pajau MOHOBHOT MEpeba.
VY cknamumTy ce Teper yTroBapuBaueM YyToBapa y OyHKep makepuia. DyOpuBo
ylmakoBaHo y Bpehe Mace memecer Kuwiorpama ce CjlaXke Ha [ajeTre, a OHJa ce
BHJBYIIIKApEM, MpeMa TPEHYTHUM 3aXTeBUMa, YTOBapa y KAMHUOH CIIOJFHOT TPaHCIIOpTa

WA OJIJIAKE Y CKIIAJIUIITE.
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Bapujanma 3. Bemtauko hyopuBo ce mopTaaHOM JU3AIUIIOM ITUPEKTHO MPETOBapa U3
MOTUCHUIIE HA TPaKacTH TPAaHCHOPTEP, KAO CPEACTBO KOHTUHYAJHOI TPaHCIOPTA.
Tpakactum TpaHCHOPTEPOM TEPET Ce€ Y pacyToM CTamy mpedailyje Of OIlepaThBHE
obasie 10 3aTBOPEHOI CKJIAJMIITa U TO TUPEKTHO Yy OyHKep makepuua. DyOpuBo ce
MaKyje y IUIacTHYHE Bpehe mace memeceT Kuiorpama, Koje ce 3aThM mpedailyjy Ha
najgere M Jajbe BUJBYIIKApEM y KaMHOHE MJIM C€ CIaXy y CKJIaguIITe Yy CKJIaay ca
TPEHYTHHUM 3aXTEBUMA.

CBaka o] HaBEICHUX BapWjaHTH MPETOBAPHOI MpoOIleca pPacyTor Tepera 3axTeBa
aHTa)KOBam€ paJlHE CHAare y CKiaay ca OpojeM MpeTOBapHUX U TPAHCIIOPTHUX CpPeICcTaBa
KOjU yYECTBY]Y Yy MpOIIECY.

Panu ynopehuBamwa npemasioKeHUX BapHjaHTH Pa3BHJ€HH CYy CHUMYJIALMOHH MOEIH.
CBaka mpoMeHa y MOIJIEAy aHrakoBama OINpEeMe Yy IMPEeNJIOKEHUM BapujaHTama y

CHMYJIAIIMOHUM MOJIEIMMa ITocMaTpaHa je kao nocedan cuenapuo (Tabena 4.1).

Ta6ena 4.1. [Ipensioxene BapujaHTe MPeTOBAPHOT Mpoleca BelTaykor yopusa

[TakoBame
[lakoBame BemTayKoOr
. [TaxoBame BemTaukor BEIITAYKOT
hyOpuBa Ha OnIepaTUBHO]
- hyOpuBa y cxmaaumity hyOpusa y
CKIIQJIUIITY
Cuenapro | 1|2 |3 |4[5|6[7]8]9]10/11]12[13]14]15]16] 17 18
Bpoj Jenna Be
P Jenna quzanuiia| JIge quzanuue |Jemna nuzanunal J[Be auzanuiie M3ATMIA 3T
bpojkammonal 2 |3 |4 |/5/2/3/4/5|/2][3]4/5]2]3]4]|5] - —
Bpoj
anrakoBannx| 30 | 3234363234 |36|38|34|36(38|40|36|38|40(|42| 32 34
paHHUKa
TpaKaCTI/I________________l 1
TPaHCIOPTEP

Cumynanujom je aHamu3upaH YTHUIA] AHTAKOBAHE OMPEME Y MPETOBAPHOM IMPOIIECY
BelITaykor hyopuBa Ha NpOMYCHY CHOCOOHOCT TepMHUHana. Y IpBE JBE BapHjaHTe
Bapupa Opoj au3anuiia, Opoj KaMMOHAa W OpOj aHTra)KOBaAaHUX paJHUKA, JIOK Cy CBHU
OCTaJIM MapaMeTpu HEMPOMEH CHH.

Tpeha BapujanTa pasmaTpa TpPaHCIOPT TPAKACTUM TPAHCIIOPTEPOM U TPOMEHE
yCJIOBJbEHE OpojeM au3aiauiia 1 OpojeM aHTa)KOBAHHUX PaJIHHKA.

VY mpensiokeHUM BapHjaHTaMa IPETOBAPHOT Mpolleca mocMaTpa ce paj TepMHUHala y

IIBE CMEHE.
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CBH MozienM Cy TECTUPAHU Ha OJroBapajyhum HyMepHUKHM IIpUMEPHUMA.

Jlakiie, u3BpIIeHa je cuMyJialidja YKyITHO OCAaMHAeCT CIIeHapH]a.

Y pasmartpaHoM MpuMepy MPETOBAPHOr Mpoleca BeHITaykor lyOpuBa Ha Iy4KOM

TEPMHHAIY, 3a U3paJy CUMYJIAIIMOHKX MoJiella KopHIheH je mporpamMcku maker Flexim.

Kao nmonasne mpernoctaBke 3a MOYETHH CHUMYJAIMOHU €KCIEPUMEHT, KopuilheHu cy

crneaehu mojamny 10 KOjux ce J0II0 Ha ocHOBY HH(popManuja CekTopa 3a IIaHupambe U

pa3Boj Jlyke ,,/lynas* I1anueo:

Bpeme wu3Mmely y3acTomHuX Hamia3aka MOTHCKUBAaHUX CACTaBa OIKCAHO je
HOpPMaJIHOM pactiozesnoMm (U = 3 nana, ¢ = 1 naH). HeratuBHe BpeqHOCTH HHCY
TeHEpHUCaHe;

Bpeme mperoBapHOr IUKIyca MOpPTAJHE AW3AIHIE OMKHCAHO j€ HOPMAIHOM
pacrozesiom (L =360 s, o = 60 S);

Bpeme nakoBama jenae Bpehe onucano je HopmamHoM pacnogenoM (LW =3 S, 6 =
1s);

bp3una Tpakacror Tpancmoprepa je 3 m/s.

Cpenma Op3uHa kojom ce kpehy kamuonu je 15 km/h.

Y okBUpY HCTpakuBama, nAebpuHUCAHM Ccy U mnpaheHu crnenehu mokasaTesbu

MPETOBAPHOT MpOoLleca PaCyTUX TEPETa Ha JIYYKOM TepMHUHATY:

Ilpoceuno epeme o6pma nomuckueanoz cacmaea. BpPeMe Koje je jelHaKO
30upy Ilpoceunoz epemena onciyee nomuckusanoz cacmasa W Ilpoceunoe
eépemena yexarba nomuckueanoz cacmasa, IIpoceuno epeme oncayze
HOMUCKUBAHOZ CACMABA: BPEMe MOTPEOHO Jla Ce MCTOBAPH KOJIMYMHA PacyTOr
TCpETa U3 CBUX ONCIYXXCHUX IIOTHCHULA Y IIOTUCKMBAHUM CaCTaBUMaA,
mojesbeHa OpojeM OICIYy)KeHHWX cacTaBa TOKOM IOCMAaTpaHOr IEepHOAa;
Ilpoceuno epeme uexkarmwa NOMUCKUBAHOZ CACMABA: BpEME KoOje CBH
OTICITY’)KEHH TTOTHCKUBAHHU CacTaBH MPOBEIY uYeKajyhu y OKBHUpPY NMpUCTaHHILITA
70 JToJlacKa Ha IMPHUCTajaJIIITe TAE Ce MpelBuha BUXOBa OICIYyra, MOAEJHEHO
OpojeM OICIIy’KEHUX cacTaBa y IOCMaTPaHOM IEPUOY;

Ilpoceuan cmenen uckopuwhenocmu ouzanuya’ ogHOC eHEKTUBHOT BpeMeHa
pama CBUX AW3ajdla Ha KMCTOBApPY pacyTor TepeTa M YKYIHOI ITOCMAaTpPaHOr

BPEMCHCKOI II€proaa, IIOJACIbCH 6p0J €M In3aJIMlla aHTa’KOBAHUX HA UCTOBAPY,
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Hpoceuau Cmenen ucxopumheuocmu nakepuuya. 0OJHOC C(beKTI/IBHOF BpEeMcCHa

paja nakepuiia ¥ yKymHor ocMaTpaHoI' BPEMEHCKOI' Iepro/ia, oJiejbeH OpojeM

MaKepuila aHTAKOBAHUX Ha MTAKOBaWkYy pacyTor Tepera y Bpehe;

Ilpoceuan cmenen uckopuwhenocmu KamuoHna: OJHOC BpEMEHa aHTa)KOBamba

CBUX KaMHOHa KaJa ce Kpehy onrepeheHr W mpa3HHU ca yKYMHUM BPEMEHCKUM

MIEPUOJIOM, ITOJIEJheH OpojeM KaMUOHa.

ITocmaTpanu nepuo y CUMyJIallUj1 je U3HOCHO JI€BEECET JlaHa.

Bpemencku mepuoz on neBeneceT JaHa IMpelcTaB/ba YKYyMaH MOCMAaTpPaHU BPEMEHCKU

nepuoj KopuiheH 3a NpopadyyH MoKa3aTesba IPETOBAPHOI IIpolieca pacyTor TepeTra Ha

JYYKOM TepMHHAIY .

Y TabGenu 4.2. nmpuka3zaHu Cy CHMYJAIMOHW pe3ynTatu 3a nedunucane u mnpaheHe

I0Ka3aTesbe IPETOBAPHOT MIPoLieca BEIITauKor yOpuBa 1o cueHapujuma.

Tabesa 4.2. BpeaHocTH noka3are/ba IpPeTOBApHOI Npoueca BemrTauykor hyopuBa mno

CLHleHApHjuMa

[Ipoceuno Bpeme 0OpTa
NOTHCKUBAHOT CacTaBa

(manm) IIpoceuan [Ipoceuan [Ipoceuan
C [Ipoceuno CTeIeH CTeTIeH cTerneH
LIEHapUO IIpoceuno
BpeMe UCKOPUITNEHOCTH | UCKOPUITNEHOCTH | MCKOPHIThEHOCTH
BpEMe YeKama
orciyre JU3aIUIa TaKepHIa KaMHOHa
MTOTHCKUBAHOT
MTOTHCKUBAHOT
cacraBa
cacrasa
1 5,64 13,58 0,91 0,38 0,85
2 5,34 10,62 1,00 0,42 0,73
3 5,32 10,56 1,00 0,42 0,62
4 5,31 10,56 1,00 0,42 0,54
5 5,62 12,64 0,47 0,39 1,00
6 3,93 0,54 0,67 0,55 0,94
7 3,91 0,00 0,67 0,56 0,78
8 3,91 0,00 0,67 0,56 0,55
9 7,24 20,55 0,77 0,52 0,95
10 5,64 9,91 0,96 0,61 0,86
11 5,61 9,59 0,99 0,63 0,75
12 5,34 8,64 0,99 0,64 0,67
13 6,43 17,86 0,42 0,53 1,00
14 431 1,65 0,63 0,65 0,90
15 4,10 0,21 0,68 0,66 0,86
16 3,92 0,10 0,69 0,67 0,79
17 5,30 7,95 1,00 0,41 0,00
18 4,70 5,07 0,58 0,49 0,00
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AHTa)koBame J[BE JM3AIHIE M YETHPH KaMHOHA Yy CIEHApH]y CenaM, OJHOCHO IeT
KaMHOHa y CLIEHapHjy ocaM, pe3yJTupa u3jeqHadaBameM I[Ipoceunor Bpemena obpra
MOTHCKUBAHOTI cacTaBa ca [IpoceuHuM BpeMEeHOM OICIIyTe.

OnnocHo, [IpocedHo BpeMe yeKkama MOTUCKUBAHOT CACTaBa je CBEICHO Ha HYyIy, a Opoj
OICIYXEHUX IMOTHCKUBAHUX CacTaBa jelHaK je Opojy HMPHUCTUINIUX y MOCMaTpPaHOM
nepuoay (yrBpheHo je na y Jyky, y IOCMaTpaHOM BPEMEHCKOM IEpHUOIy, Ha OINCIYTy
npucTaHy 23 NOTHCKMBAaHA cacTaBa).

Jlaksie, MOXK€ ce M3BECTH 3aKJby4yaK Ja BapujaHTa MPETOBApHOI Ipolieca BEIITauKor
hyOpuBa m aHra)kopaHa omnpema y CIEHapHjuMa celaM M OcaM HE H3a3uBajy T0jaBy
YCKOT Tpja y CIOHaMa MpHCTajalidilTe — OlepaThBHa obajla M onepaTHBHA olana —
ckmagumTe. OBaKBOM OpPraHM3alldjoM ce MOCTHXKE M OCHOBHHU LMJb Opojmapa, a ToO je
OTICITyTa IJIOBMJIA 0€3 YeKama, OJHOCHO 0e3 ryOuTaka n3a3BaHuX CTajarheM IJIOBHIIA.

HpI/IKa3 MMPpOCCYHOI' BpEMCHA YCKakba, OIICIYIre 1 06pTa INOTUCKHBAHOI' caCTaBa ,I[aTje Ha

I'paduxky 4.1.

IIpoceuHo Bpeme 06pTa MOTHCKUBAHOT CACTaBa

cacTtaBa

28
26
24 H
22 — H
I [Ipoce4Ho BpeMe
20 YeKamba
= 18 HOTHCKUBAHOT
E 16 cacraBa
2 14 I [Ipoce4yHO BpeMe
212 oIrciyre
] 10 MOTHUCKUBAHOT
cacraBa
8
6 IIpoceuno Bpeme
o0pra
4 HOTHCKUBAHOT
2
0

1 23 45 6 7 8 9 10111213 141516 17 18
Cuenapuo

I'paduk 4.1. IIpoceuno Bpeme 00pTa MOTHCKHUBAHOT CacTaBa
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Ha ocHOBy mpuka3aHuX CHMYJIaIMOHUX pPE3yJITaTa MOXKE Ce 3aKJbYUYUTH Ja CTEIeH
ncKopHuITheHOoCTH onpeMe onaja ca noBehameM Opoja aHTaKOBAHMX CPEICTaBa OMpeEMeE.
Tako y nomeHnyTum crenapujuma (cegam u ocam), Ilpoceyan crenen uckopuimheHocT:
mm3amuna je 67%, Ilpoceyan crenen mckopuurheHoctn nakepuna 56%, a Ilpoceuan
cTerneH uckopuinheHocT kamuoHa 78% 3a creHapuo cemaM, ogHOCHO 55% 3a
cueHapuo ocaM. ['eHepanHO, cigaba aHTaXOBAaHOCT ONpPEMe HHje HHTEpeC JIydKHX
onepatepa. OHM TeXe aHTaXOBamby Mamer 0poja CONCTBEHUX CpeacTaBa ca mTo Behum
crereHoM uckopuirhenoctu. Ca apyre cTpaHe, IIUJb OPOJICKHX orepaTepa je mTo kpahe
3afpkaBambe OpoaoBa y Jynu (Ha dYeKamkby M CaMOj OICIy3H), OJHOCHO BHCOKa
IPOITyCHA CIIOCOOHOCT TePMUHAA.

I'paduuku mpukas u3BpIIeHe aHanu3e aat je Ha [ paduxy 4.2.

IIpoceuyan crenen nckopumheHocT AU3aanna, NaKepuua U

1 KaMHOHa

=
509
=)
g
'E 08 M [Ipoceyan cTenexn
Z nckopurheHocTH
07 3TN
1>} L
=
q:a 06 B JIpoceuaH creneH
s HUCKOPHUITEHOCTH
2 MaKepuIa
<05
g
3 B IIpoceuan creneH
é" 0,4 uckopuirheHoCTH KaMHOHA

0,3

1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18
Cuenapuo

I'padux 4.2. Ilpoceyan creneH ncKOpuIheHOCTH IU3AJIUIA, TAKEPULA H KAMHOHA

Kako cuMmynannoHu pe3yiraTd HHCY TaKBH Ja OU Ce jeAHOCTAaBHO M3/IBOjUO CI[EHAPHUO,
OJTHOCHO BapHjaHTa MPETOBAPHOr MpoIleca PacyTOr TepeTa KOjoM Ou ce 3aI0BOJHHO
uHTEepec 00e cTpaHe (JIydkMX W OpOJCKHMX olepaTepa), TPENoKeHa je aHaan3a
penaTHBHE €(PUKACHOCTH pa3MaTpaHWX BapHjaHTH MPETOBAPHOI IpoIleca BEIITAYKOT

hyopuBa komOuHOBakeM DEA u AHP wmerone. Llmb je ga ce HaBepeHHMM MeTojama
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W3/IBOjU BapHjaHTa MPETOBAPHOI IMpoIleca Koja je euKacHa ca acreKkTa aHTa)KOBAHUX

pecypca U HOCTUTHYTUX pe3yJITaTa.

412 Ilpumena AHP u DEA wmetone 3a oapehuBame edukacHe BapujaHTe

MIPETOBAPHOT Mpolieca BeITayKor hyopusa

[Ipu ananM3m mpeToBapHOr IMpolieca BeUITauykor hyOpuBa, mopen MO3HATHX, OJHOCHO
yla3HUX BEIMYMHA 3a CHUMYJALIMOHM MOJeN, Kao yia3u u usnasu 3a DEA monen
kopuwmheHe cy M BpEIHOCTH I[I0Ka3aTeba KOj€ Cy J00MjeHe Kao CHMYJALHOHU
pesynrati. Kopumthen je uznasHo opujentcanu CCR DEA mopen. Opujenranuja
DEA mopena objammena je y noriasiby 3 (3.1.2).

EBuzieHTHO je Ha OCHOBY cUMYynaluMoHuX pesyntata (TabGena 4.2) na npBuX LIECHAECT
ClleHapHja MMa BpEIOCTH 3a CBE€ Je(uHHCaHE IOKa3aTesbe, JOK Yy IMOoCielma JABa
Henoctaje [Ipoceuan creneH uckopuitheHOCTH KaMHOHA, yClIeA U3y3uMamba KaMHOHa y
mpolecy NIpeBOo3y TepeTa A0 CKIaguiuTa (TPAaHCIOPT [0 CKIAAMINTa ce o0aBiba
TpaKacTUM TpaHCHOpTepoM). Yuemihe TOr mokasarejba y oapehuBamy epUKACHOCTH
BapHjaHTU MPETOBApHOI Ipolleca BemTadykor hyOpuBa moBerno O6u 110 mojaBe Onare
HEXOMOTEHOCTH.

VYrpaBo U3 TOTr pas3yora Hajipe ce MPUCTYNUIIO aHAIN3H PelaTUBHE e(hPUKACHOCTH TpBE
JIBe BapHjaHTe (MPBUX LIECHAECT CUMYJIALMOHUX CLIEHapHja) Ha OCHOBY JiBa yna3a: bpoj
aHTa)XOBaHUX panHuka u HMHBectunuje u 1Ba usnaza: [IlpocedHo Bpeme oOpta
HNOTHCKMBAHOI cacTaBa U IIpoceuaH creneH HCKOPUIINEHOCTH aHIa)KOBaHE OIpeMe
(nu3anuiie, Makepuile U KAMHUOHH).

Jpyru HaBeneHu wu3na3, [IpocedyaH cremeH HCKOPUIINEHOCTH aHTa)XOBaHE OIpEME,
onpeheH je Ha OCHOBY CHMYJIAIIMOHUX pe3yiTara npukazaHux y Tabemu 4.2. xao
IPOCEYHA BPEAHOCT I10jeIMHAYHUX CTeleHa MCKOPUIINEHOCTH Au3ajuia, Makepuua u
kamuoHa. Ilpu pauyHamy je pa3mMaTpaH NOJjeAHAK HMBO BaXXHOCTH JU3aJHIIA,
Makepulla U KaMHOHa Y IPETOBApHOM IIpoliecy BemTaykor hyOpuBa. MakcumaiiHa
BpenHocT IIpoceunor cremeHa MCKOpUIINEHOCTH aHra)KOBaHE oIlpeMe J100Mja ce IpHu
aHra)XOBamy jeIHE TU3aNuIe, TP KaMHOHA U JIBE AKEepULle IPU MTAKOBakYy BEIITAYKOT

hybpusa y cknaauiuty. ['paduuku npuka3s je nat Ha ['paduxy 4.3.
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IIpoceyan creneH HCKOPUIINEHOCTH AHIAKOBAHE OIpeMe
HA TEPMHMHAJIY 32 PaCyTH Teper

H [Ipoceuan crenen
uckopuiheHocTn
AHTa)KOBaHE OTIpeEMe

Hpocean CTelleH HCKOPI/llﬂheHOCTI/l
O O O O O O o o o
O P N W b U1 O N O © B

1 2 3 456 7 8 9 10111213 1415 16
Cuenapuo

I'paux 4.3. Ilpoceyan creneH ncKoOpuiIheHOCTH AaHTA)KOBaHe ONpPeMe HA TEPMHHATY 32
pacyTu Teper

[Ipu ananu3u penaTuBHE e()UKACHOCTH BapHjaHTU MPETOBAPHOI IMPOIECa BEIITAYKOT
hyOpuBa Ha JTydkOoM TepMHUHAIly y3€Ta je penunpouyHa BpemHocT [Ipocednor BpemeHa
o0pTa NOTHCKMBAHOI cacTaBa, jep C€ TEeKU HEroB0j MHUHHUMHU3ALM]H, IITO je Yy
CYMPOTHOCTHU Ca JPyTUM HU3J1a30M, YHjO] C€ MAKLIIUMH3AIN]H TEXKH.

OcuMm MHBecTHnMja, CBU OCTAaNM yJa3u M U3Ja3u 3a u3nazHo opujentucann CCR DEA
MOJIEIT Cy TIO3HATE BEJIMUMHE, T0OHjeHe HAa OCHOBY cuMyJaiuje. MHBecTuiuje je Beoma
TEHIKO Mpenu3Ho oapeauTH. [lopen BpeaHOCTH ompeme aHra)KOBaHE y IMPETOBAPHOM
Mpollecy, WHBECTULMjE YKJbYUYyjy M BPEIHOCT 3EMJBMIITa HAa KOME C€ IPETOBapHU
mporec BemTaykor hyOpuBa oxBuja. YmpaBo To je Omo pasznor ga ce MHBectuiuje
ONMUIIy KBaJuUTaTHBHO. Ha OCHOBY MulUbema ekcrepaTa O BPEIHOCTH ONpeMe U
3emJpuInTa, MHBecTHIMje Cy NpeMa aHaIM3UpaHUM CLEHapHjuMa KiIacu(HUKOBAaHE Yy
YEeTHPH KaTeropuje: Maje, cpelme, Benuke u Beoma Benuke (Tadena 4.3).

Ta6ena 4.3. Kpanurarusna mepa UnBecruumja

Cuenapno 1 2 3 4 5 6 7 8
KBanuratuBaa
Mepa Maja Maja Maja Maja BEJIMKA | BeEIHKa BEJIMKA BEJIMKA
WuBectunmja
Cuenapno 9 10 11 12 13 14 15 16
KBanuratuBHa
BEOMa BEOMa BEOMA
Mepa Maia Maja Maja cpelba | BeIUKa
. BEJIMKA BEJIMKA BEJIMKA
HuBectunumja
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HpeTBapaH,e KBAJIMTAaTUBHOI' MUIIIJbCH:A CKCIIEpATa O I/IHBGCTI/IHI/IjaMa Y KBAHTUTATUBHY

Mepy u3BpuieHo je npumeHomM AHP merone.

HNuTepBanna ckana

Koja je

kopuitheHa

KBaHTHTATHBHE MMojaTKe aarta je y Tabenu 4.4.

3a

Tabena 4.4. KpaauraruBHa 1 KBaHTUTAaTUBHA Mepa UHBecTUMja

npeTBapame

KBAJIUTaATUBHUX Y

KBanurarusHa

Maja

cpeama

BCJIMKa

BCOMa BCJIMKa

KBauturaTtBHa

3

4

5

6

Y TabGemu 4.5. para je wmartpuna mnopehema cieHapuja TpeMa KpPUTEPUjyMy

HNuBecTunmje.

Ta6ena 4.5. Marpuua nopeljema cueHapuja npema kpurepujymy UnBectunmje

Cuenapuo | 1 2 3 4 5 6 7 8 9 10 ( 11| 12 | 13| 14 | 15 | 16
1 1| 1] 1| 1 |5m3|5m3|53 53] 1 1] 143536363603
2 1] 1| 1| 1|sm3|53|5353 1] 1] 1 |43|s3]63]63]63
3 1| 1] 1| 1 |5m3|sm@|53 53] 1 1] 143536363603
4 1] 11| 1|sm3|53|5353 1] 1] 1 |43|s3]63]63]63
5 3535|3535 1| 1| 1| 1 |35|35[35|45| 1 |6/5]6/5]|6/5
6 3535|3535 1| 1| 1| 1 |35|35[35|45| 1 |6/5]6/5]|6/5
7 3/5(3/5|35|35| 1 | 1| 1|1 |35|35[35 45| 1 |65]6/5]6/5
8 3535|3535 1| 1| 1| 1 |35|35|35|45| 1 |6/5]6/5]|6/5
9 5/3 | 5/3 | 5/3 | 5/3 4/3 | 5/3 | 6/3 | 6/3 | 6/3
10 5/3 | 5/3 | 5/3 | 5/3 4/3 | 5/3 | 6/3 | 6/3 | 6/3
11 5/3 | 5/3 | 5/3 | 5/3 4/3 | 5/3 | 6/3 | 6/3 | 6/3
12 3/4 | 3/4|3/4 | 3/4|5/4|5/4|5/4]5/4)|314]34]34| 1 |54]6/4]|6/4]6/4
13 a5 |35 3m| 3] 1| 1| 1] 1|33 3m am] 1|65 65] 65
14 3/6 | 3/6 | 3/6 | 3/6 | 5/6 | 5/6 | 5/6 | 5/6 | 3/6 | 3/6 | 3/6 | 4/6 | 5/6
15 3/6 | 3/6 | 3/6 | 3/6 | 5/6 | 5/6 | 5/6 | 5/6 | 3/6 | 3/6 | 3/6 | 4/6 | 5/6
16 3/6 | 3/6 | 3/6 | 3/6 | 5/6 | 5/6 | 5/6 | 5/6 | 3/6 | 3/6 | 3/6 | 4/6 | 5/6

VY Tabemu 4.6. mate cy BpemHOCTH BeKTopa mpuopHuTeTa MHBecTuiuja 3a pa3marpane

CIICHapHje IPETOBAPHOT Ipolieca BemTaykor yopusa.

KBanutatuBna mepa MuBectuuuja je momohy AHP metone, xopumthemem codrBepa

Super Decisions, mpeTBOopeHa y KBaHTHTAaTHBHY Mepy. Beoma je BakHO 0OpaTUTH

naxmwy Ha uHjekc koHsucreHTHoctH (CI) y Moneny, koju Mopa 6utn mamu ox 0,1 mro

je y oBoM ciy4uajy omno ucnymeno (CI = 0,098).
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Ha ocHoBy Tabene ce 3akibyuyje /a Cy BPEJHOCTU BEKTOpa mnpuoputera MHBecTunuja
TaKBE Jla Malkha MHBECTHIIMOHA BPEIHOCT MMa Behy BpeTHOCT BEKTOpa MPUOPHUTETA.

Tabemna 4.6. BpexHocTH BeKTOpa MPHOPUTETA

Cuenapuo Bexrop Cuenapuo Bexrop
MIPHOPHTETA MIPHOPHTETA
1 0,082 9 0,082
2 0,082 10 0,082
3 0,082 11 0,082
4 0,082 12 0,061
5 0,049 13 0,049
6 0,049 14 0,041
7 0,049 15 0,041
8 0,049 16 0,041

Metononoruja u3bopa edukacHe BapHjaHTE€ MPETOBAPHOr IpOIlEca PacyTor Tepera

(Bemrtauxor yOpuBa) Ha JTy4KOM TEpMHHAIy ITpUKa3aHa je Ha cauiu 4.5.

Koucvraraumje ca excmeptiva

: I

Jedunucame KEAHTHTATHEHHX H Jedunucame BEapHjaHTH
KEAMHTATHEHHX [I0JaTaKa TIPETORAPHOT IIPOIECA PACYTOT TEPETA
KeamitatHEHH |
moJamH KeantutaTHEHH
v — v v
AHP Cuvynammja

Keantnratuen CHMyIaIHOHH DesvITaTH
T0JAITH (KeaHTHTATHEHH HOJALIH)
DEA +

h 4

H200p HajeduKacHHje BapHjaHTE NPETOEAPHOT NPOLECca PACYIOr TEpeTa

Cauxka 4.5. Merogonoruja n3doopa HajepukacHuje BapujaHTe MPeTOBAPHOT Mpoleca

pacyror Tepera (Bemraukor yopusa)

VYnasu u uznaszu kopuithenu y nznazno opujentucanom CCR DEA mopeny mpuka3aHu

cy y Tabenu 4.7.
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Ta6ena 4.7. Yaazu u n3ja3u 3a uznaszno opujenrucanu CCR DEA moaen

VYnazu Wznazn
Peuunpouna
DMU Bpoj BPEIHOCT MMPOCEYHOT IIpoceuan crenex
WNuBectuipje | aHra)KoBaHUX BpeMeHa o0pra HCKOpUITNEHOCTH
panHuKa MTOTUCKUBAHOT aHra)xoBaHe OIpeMe
cacrasa
DMU, 0,082 30 0,052 0,713
DMU, 0,082 32 0,063 0,717
DMU;, 0,082 34 0,063 0,680
DMU, 0,082 36 0,063 0,653
DMUs 0,049 32 0,055 0,620
DMUs 0,049 34 0,224 0,720
DMU, 0,049 36 0,256 0,670
DMUj4 0,049 38 0,256 0,593
DMUq 0,082 34 0,036 0,747
DMUy 0,082 36 0,064 0,810
DMUy, 0,082 38 0,066 0,790
DMUy, 0,061 40 0,072 0,767
DMU3; 0,049 36 0,041 0,650
DMU,,4 0,041 38 0,168 0,727
DMUs 0,041 40 0,232 0,733
DMUy 0,041 42 0,249 0,717

VY aHanM3u, CBaKU CUMYJAIIMOHU CLIEHapHO MPETOBapHOr Mpolieca BemTaykor yopusa
npezacTaBba 3aceOHy jenuHuiy omryunBama (DMU). [lakie, pasmaTtpano je yKymHol6
DMU.

Software Efficiency Measurement System (LP Solver DLL) je kopumihen 3a periaBame
npeioxkeHor u3nasno opujentucanor CCR DEA mopena.

WNnnexc penatuBHe epUKACHOCTH, Cyllepe(UKACHOCTH U PaHI aHAJIM3UPAHUX JeIUHHIIA
OJUTydMBama npukaszas je y Tabenn 4.8.

Ha ocHoBy BpemHoctu mnpukazanux y TabGemu 4.8., u3maBaja ce IeCT jeAUHHIIA
OJlTyurBama 4uju je unaekc epukacuoctu jennak 100%. To cy DMU;, DMUg, DMUy,
DMU14, DMU;15 u DMUjs. Ilpumemenun ocnoBau uznasHo opujeHtrcanun CCR DEA
MOJIEIT HE MpYy’Ka MOrYhHOCT u3/1Bajarma jeIMHUIIE KOja je HajeuKacHuja Mely ocTaiuMm

e(pUKaCHUM jeIMHHUIIAMA.
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Ta6ena 4.8. Unaekc pesiaTuBHe epUKACHOCTH, HHAEKC CynepeuKacHOCTH

W PaHT AHAJM3MPAHNX BAPHjaHTH MPETOBAPHOT Mpoleca BemTaykor hyopusa

Nupexc Nuanexc
bMU e(huKacHOCTH cynepeuKacHOCTH Pasr
DMU;, 100,00% 105,67% 4
DMU, 95,58% 95,58% 9
DMU;, 86,49% 86,49% 15
DMU, 79,42% 79,42% 16
DMUs 90,70% 90,70% 12
DMUg 100,00% 109,96% 1
DMU;, 100,00% 106,36%
DMUjg 97,69% 97,69% 8
DMUq 94,97% 94,97% 10
DMUj, 98,46% 98,46% 7
DMUy; 91,95% 91,95% 11
DMU,, 89,79% 89,79% 13
DMU;;3 87,08% 87,08% 14
DMUy, 100,00% 102,31% 6
DMU;s 100,00% 103,28% 5
DMUg5 100,00% 107,22% 2

VY umiby oapehuBama paHra nocMaTpaHuX jeAMHMIIA OJUTydMBama KOpuIIheH je Mozaen
cynepedpukacHoctr (oOjammeH y mnoraBiby 3, Tauka 3.1.3). Oaj momen wmehy
epukacHum jenmuHunama wuszaBaja DMUs kao jemunuiy ca HajsehuM HHIEKCOM
epukacHoctd. Hajegukacnuja jeounuya o00ayyusarba 00208apa NpeodoHCeHO]
sapujanmu npemoeapHoz npoyeca eewimauxkoz hybpusa 20e ce naxosare 6puil Ha
onepamugHoj obanu npu npemosapy ca 06e nopmanne Ousaluye U npeso3om 00
ckraouwma ca mpu kamuoua. [pyra mo eduxacHoctu jecre DMUig, roe cy
aHTa)KOBaHE JBE MOpTAJHE OU3ajHIla W TeT KaMHUOHa, a MaKoBame ce o0aBiba y
ckanagumry. [locmeame MecTo Ha JUCTH JojAesbeHO je jeauHuin DMUa, Tae y
IIPETOBApPHOM IIpolecy BelTaykor hyopuBa yuecTByje jenHa noprajHa AU3alula v ner
KaMHOHa, a TTaKOBambE ce 00aBJba Ha OMEPATUBHO] 00AIIH.

[ mpuMemeHe METOAOJIOTH]E jecTe aHajau3a yTHIlaja aHTa)KOBaHE OIpeMe Ha
MIPOMEHE y MPOIMYCHO] CIIOCOOHOCTHU JIYYKOI' TepMHUHANIA U ojpehuBame HajepukacHujer
HauyMHa Kopumhema ornpeMe Ha JTYYKOM TePMHHAITY NP IIPETOBapy pacyTor Tepera, y

OBOM CITy4yajy KOHKPETHO MCTOBapa M MaKoBamwa BemTaykor hyopusa y Jlymnu ,,JlyHaB*
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[Tanueso.

[Tpuka3aHu CHMYNAIMOHU MOJEN TPETOBAPHOT polleca TepeTa Ha TePMHHAIY MOXe J1a
MOCITYKH JIYIKHM OfepaTeprMa Kao MOJAPIIKA MPHU OJTyYUBaKY O aHAIM3U U MPOLIEHU
MPOAYKTHUBHOCTH TePMHUHAA U Tpolleca KOjU ce Ha HmHUMa o/BHjajy. Pa3Bujenn momen
ce MOXKE MPOMIMPUTH M MPAKTUYHO NMPUMEHUTH Ha TPETOBApHE MpoIlece JPyrux BpCTa
TepeTa U Ha JApyre TePMUHAIIC.

bynyhe wuctpaxkuBame Ouhe ycmepeHo Ha pemaBawa DEA wmoxena ca Ousaro
HEXOMOTEHHM jeAMHHUIIAaMa Yy IMJbY YyKJby4dHBama BHUIIE BapHjaHTH IpeToBapa

BEIITaYKOr )yOprBa MPUMEHOM OIpeMe pa3UUUTUX TEXHUUKHX KapaKTEePUCTUKA.

4.2 Jly4KkH KOHTE€jHEPCKHU TePMHUHAIHN

VY nocienmux HEKOJIMKO roguHa Mel)yHapoJHU TpaHCHOPT KOHTEJHEpA j€ y CTaJIHOM
nopacty. Kao pesynrat Tora jaBbajy ce m MHoro Beha onrepehema Ha JIydkum
KOHTEJHEpCKUM TepMUHaiMMa. CBe BENMKE JIyKe OUYeKyjy lla YABOCTpYYE WM YaK
MOXJIa yTpocTpyde cBOj mpomer pobe g0 2020. roamne. Y wucrto Bpeme, Opoj
KOHTEJHEPCKHUX TECpPMHHAJA MIMPOM CBETA je 3HATHO MOPACTa0 M OHH CY MOCTAJIH BajKHA
KOMITOHEHTA JIOTUCTHYKE MPEKE.

JIyukn KOHTEJHEPCKH TEepMHUHAJ MpYyka yclIyre ImpeToBapa KOHTEjHepa ca OpoaoBa Ha
KEJIe3HNYKa/APyMCKa MOTOpHA BO3WJIA, KOja MX IPEBO3E 10 KpajibUX KOPHUCHHKA.
TepmuHanu cy onpemMibeHH oaroBapajyhoM MpeToBapHOM MEXaHHM3AlHjOM U
OTBOPEHUM CKJIQJUIITHMa HAaMEHEHUM 3a Kpahe wim Oyke 3aapkaBambe MYHUX U
IIpa3HUX KOHTEJHEPA.

I'maBHa @QyHKIMja KOHTEJHEPCKHMX TEpMHUHAla je Ja CIy)Ke Kao MYJITUMOJAIHU
untepdejc n3mehy BomHor m komHeHor caodpahaja. O Mydkux omeparepa ce 3axTeBa
IpUMEHa HaNpeIHUX TEXHOJIOTHja M pa3BOj CHUCTeMa KOHTEjHepcKor mperoBapa. OBH
cucteMu Tpeba 1a omoryhe onciyxuBame cBe Behux JjoJa3HuX TOKOBa OpojoBa, Kao U
ebukacHO KpeTame KOHTEjHEpa y OKBHUPY KOHTejHepckor TtepmuHana (Port
Development Plan to 2025, 2012).

Benuku KOHTEjHEPCKH OpPOJIOBU U CMambeHhe CKIAIUIIHUX MOBPIIMHA JOBOE 0 TOra
Ja JIYYKH OIlepaTtepd Mopajy na ce OaBe MpOHANAXEHEM CaBPEMEHH]er HauyWHa 3a

n3Bohere MaHUIYJATUBHO-TIPETOBApHUX oOmepaluja Kako Ou mnosehanu mnpomycHy
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CIIOCOOHOCT KOHTEJHEPCKUX TepMUHaNA. JIydku omepaTepd IUPOM CBETAa CY CBE BHILE
OJ1 MPUTUCKOM Ja 00e30eme 60sby U OPXKy YCIyry OpOJCKUM OrepaTepuma.
Benvku u3a30B je 1a ce cMambu BpeMe OICIIyTe 3a KOHTEJHEpCKe OpoioBe.
Jlome ynpaBibame KOHTEJHEPCKUM TEpMUHAINMA, KA0 M CBEYKYITHO JIOIIE MJIAHUPAKE,
MOXE JIOBECTH N0 TPEAYror 3alpikaBama Tepera y nynu. Jlakie, Ha moOOJbIIamke
YKYITHE TPOIYKTHBHOCTH KOHTEJHEPCKOT TEPMHHANIAa YTHYE U CMameHhe BpPEMEHa
YyeKama KOHTEJHEPCKUX OpooBa Ha ONCIyXHBambe. JenaH o] HaYMHA J1a c€ TO OCTBapH
je ma ce moseha crernen ayromMaTu3aliyje pykoBamba KOHTEJHEpHMA.
CMmameme BpeMeHa OICIyre KOHTEHEPCKUX OpoloBa, a CaMHM THM H CMambeHhe
YKYITHOT BpEMEHa y JIaHIly CHa0/ieBama MOXke ce noctuhu Ha pasnmuuure HauuHe (Zhu u
ap., 2010):

e o0e30ehuBamemM Beher Opoja Au3anuua 1Mo Opoay; MOCTOJU OrPaHUUEHE YCIIEN

JQyXKUHE IUIOBMJIAa M MHUHHUMAJHOI pacTojama norpeOHor usmely cycennux

IU3aIINIa;

e 1000JbIIAKLEM CTONE YIpaBjbama IMOjeIUHUX OU3aiula, nosehamem Op3nHe U

MOJIyay TOMaTH3aI[jOM KOHTEJHEPCKUX TU3aJIHIIA;
e 1000JbIIAKHEM MOY3AAHOCTH U OApKaBamka AU3AINIA;

® BHCOKO KBAJM(UKOBAHOM DPAJHOM CHaroM koja he yrnpaBibaTé MpETOBAPHUM

Cpe/CcTBUMA;

e o00e30chuBamemM edukacHOr pyKOoBama Ha CKJIAIUITHOM TIPOCTOpPY, Kao U
PYKOBama XOPU30HTAJHUM TPAHCIIOPTHUM CHCTEMOM 33 yTOBAapHE U MCTOBAPHE

oreparuje.

4.2.1 AyromMaTCKH JTy4KH KOHTEJHEPCKU TEPMHUHAIN

CrangapaiHUM ayTOMaTCKUM KOHTCJHEPCKUM TEPMHHAIOM CE€ CMaTpa OHaj KOjH
pacrnonaxe CrelujaTHUM KejCKMM KpaHoBHMa (KOjH Ce jOIll Ha3WBajy W MOPTAJIHE WU
KOHTEJHEPCKE Iu3ajMiie), ayromarckuMm Bolhenum Bosuauma (AGV — Automated
Guided Vehicles) koja ce kopucTe 3a MpeBo3 KOHTEjHEpa M AyTOMATCKMM KpPaHOBHUMA 3a
cmarame (ASC — Automated Stacking Crane) kontejuepa Ha crmaaummte (Gudelj u
Vidaci¢, 2007).
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Kana je ped o cmaramy KOHTEjHEpa Ha CKJIAQIUINTE, NMOTPEOHO je ucTahm OCHOBHE
nuJjbeBe: e(pUKacHO HCKopHIlheme CKIAAMIIHOI IpocTopa, epukacaH U Ha Bpeme
00e30ehen Tpancmopr W u30eraBame HEMPOAYKTUBHHX xomoBa. OnpehuBame
MOBPIIMHE CKIAJUIITHOT MpocTopa je Hajeehu mpobiieM, jep je 3axTeBaHU MPOCTOpP 3a
CKJIaJMIITeHhe 00MYHO BeoMa cKyrl. CKIQJWIIHA TMPOCTOp je YeCTO ITO/EJheH Ha JBa
Jie7a, ¥ TO HA YBO3HU M M3BO3HH J1€0. YBO3HHM KOHTEJHEPU Cy OHHU KOjH Ha TEPMHUHAI
Jl0J1a3€ ca BOJIE M HACTaBJbajy CBOj MYT BOJOM HJIM YHYTPAIIUM TPAHCIIOPTOM.
[Tocroje aBe BpcTe pacropena GJIOKOBCKMX MOJyJia HA KOHTEJHEPCKHUM TEpPMUHAINMA!
pacriopen 0JIOKOBa TZie Cy MecTa 3a UCHOPYKY WM INpHjeM KOHTEjHepa ca CTpaHe U
pacriopen rae cy mMecta Ha oba Kpaja OiokoBa. MecTa 3a HCHOPYKY WM IpUjeM
KOHTEJHEpa CIIy’KE 3a IIPUCTajalbe€ BO3WJIAa KOJU MCIOPY4Y]y/IIpUXBaTajy KOHTEJHEPE 011
1 10 KpaHoBa. [IpBa BpcTa pacrnopena 010koBa ce Ha3uBa ,,[apajielHU pacropen‘, jep
cy OJIOKOBM TIOCTaBJbEHM TMapajenHo ca Be3oM. Jlpyra Bpcra ce 30Be
,»TIEpIEeHANKYJapHU pacnopen’ . Mecrta 3a UCIOPYKY MM TPHjeM KOHTEjHEpa ce Hala3e
Ha KpajeBuMa. OHa MecCTa Koja ce Haja3e y OJM3WHU aKBaTOpHje Cy OOMYHO OCTaBJbEHA
3a yHyTpalllkha BO3MJIA a OHa KOja ce Hajaze OMmKe KOHTHHEHTAJIHOM ey Cy 3a
npymcke Tpancrnoptepe. LlITo ce Thye meprneHIuKyIapHOT pacropena, Kaja APYMCKU
TpaHcmopTep nole 10 MecTa 3a UCIIOPYKY WU IIPUjeM KOHTEjHEepa, TU3aIniia 0Ja3u 10
TOT MeCTa, MPUXBaTa KOHTEJHEP U CKJIAJUIITH ra 0 oapeleHe Jiokamuje Ha TOM OJIOKY.
Crmuka 4.6. wunycTtpyje pacmopen  Ha JeIHOM THIUYHOM MOPCKOM  JIYYKOM
KOHTejHepckoM TepmuHany. Kejecke mmzamume (QC — Quay Cranes) wucroBapyjy
KOHTEJHEPCKH OpOJ] ¥ IbUMa Ce BPILH MOHOBHH yTOBap KOHTEjHEpa Ha OpoI.

HcrtoBapHe u yToBapHE oIlepaluje Cy MEIIOBUTE caMO TOKOM BeoMa KpaTKOr
BpeMeHckor nepuojaa. Ilopen tora, Beh je yTBpheHO Ha KOjOj MO3HUIH]H j€ TIJIOBHJIO
BE3aHO M KOja Kejcka au3anuia he paautu Ha Opoxay. Ilman mcroBapa u pemocien
KOHTEJHEpa KOjU C€ MCTOBapyjy Cy IO3HAaTU yHaAmIpe[ 3a cBaku Opoa. Y ucTo Bpeme,
Kpajibe OJPEIUIITE U MECTO Y CKJIAJHUIIHOM MPOCTOPY ce YTBphyje 3a CBaKu KOHTEJHED.
AyTOMaTCKH BOheHa BO3MJIa MIPEBO3€ KOHTEJHEpE AYXK yHampen Ae(UHUCAHOT MyTa 10
CKJIQAUIIHOT TipocTopa. CKIAAUIIHA TMPOCTOP C€ cacToju o Buile OJokoBa rae he
KOHTEJHepU OUTHU yCKJIaauIITeHU y oapeheHom nepuony. IIpeyseru koHTejHepu ce
WHTEPHO TPAHCIOPTYjy Ha Jpyre BUAoBe caoOpahaja, Kao IITO Cy TUIOBWJIA, KAMUOHU

WM BO30BU. Y cMepy KpeTama KOHTejHepa ca obaje Ha Opoj| omepalrgje ce Aeuanajy
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OOpPHYTHUM PEIOCIIECIOM.
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MzBop: Wiese, Suhl u Kliewer (2011)

Cauka 4.6. Pacmopen moBpuinHa Ha MOPCKOM JIy9KOM KOHT€EjHEPCKOM TEPMUHATY

[IpenHocTy mpUMeHe ayTOMATCKUX KOHTEJHEPCKUX TEPMUHAJA CE MOTY OMHUCATH KPO3:

palMOHAJHY pacrnojeny paja Mely MojeqUHUM y4YECHHIMMA y TPaHCHOPTHOM
JaHILY;

ynpomrhaBambe U yOp3ame peanu3alyje MOjeAMHUX IOCTyNaka W olepalmja

TPaHCIIOPTHOT JIAHIIA;
CMambembe MoTpeda 3a MaHyeIHUM PaJioM;
CMamEHhE TPOLIKOBA IIPETOBapa M0 jEAMHHUIIM IPETOBAPHOT paja;

CMabCILE 3a/ipiKaBatbda Ha IMPETOBAPHUM U KOMepLIPIjaJIHI/IM onepaunjaMa, YHUMC

ce moBehaBa oOPT IJIOBHUIIA;
noBehame cTenena ucKopuihema TPAHCIIOPTHUX CPEICTaBa;
MOryhHOCT XOPHU30HTAITHOT ¥ BEPTUKATHOT 3aXBaTamha TePETa;

peanu3aiujy yiireaa y Tporikosuma cknaaumtera (Gudelj u Vidacic, 2007).

['maBHM HemocTanmu TpUMEHE CHENUjaJu30BaHNX KOHTEJHEPCKUX TEepMHUHAIa Ce

orjenajy y H3y3eTHO BHCOKMM HWHBECTHUIIMjaMa HEONMXOJHUM 3a o0e30ehuBame
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TPAaHCHOPTHUX U IMPETOBAPHUX CPEICTAaBa, KA0 M KOMILJIETHE HHPPACTPYKTYPE.

300r noBehaHux 3axteBa, Bojehe caBpeMeHe Jyke pa3MaTpajy pa3iuyuTe KOHIENTE U
Moryha pemiema koja Mory nosehatu npoykKTHBHOCT TepMUHaJIa O3 BEJIMKUX yilarama
y KYyNOBHHY 3eMJBHINTA. YCIEN CTaJHOr pacrta Opoja KOHTEjHEpa, HEOMXOJaH je
eUKaCHUjU TPETOBApHU MPOIIEC TepeTa Yy IUJbY O/p)KaBamka BHCOKE MPOTYKTUBHOCTH.
AyYTOMAaTCKM CHCTEMH MpPETOoBapa TepeTa MOTY Ja 3aJ0BOJbE 3aXTEBE JyKE y IOTIIEAy
MPOAYKTHBHOCTH, Ka0 W Yy TOTJeNy CMamema TPOIIKOBA W MHUHHUMHU3Hpama
TEPUTOPHUJATHOT I PEHa TEPMUHAA.

Ha Cnumu 4.7. npukasaH je jeaH ayTOMaTCKH KOHTEJHEPCKH TEPMHHAN KOjU CE HaJa3u

y XamOypry (Hemauka).

W3Bop: en.wikipedia.org
Canka 4.7. AyToMaTcKH KOHTEjHEPCKH TepMUHAI Y XamMOypry

CBeoOyxBaTaH Tperyief jJuTepaTypa O oOlepalyjaMa Ha KOHTEJHEPCKOM TEpMHUHAIY
ypamunu ¢y Streenken u np. (2004), oOyxBatuBim uctpakubama 10 2004, u Stahlbock
u VoP (2008), koju 00yxBaTtajy HOBH]ja UCTPAKUBAIbA.
Kao mro je naBeneno y nmurepatypy (Streenken u Vof3, 2004), ynorpedba AGV Bo3una
Ha KOHTEJHEPCKUM TepMHUHAIMMA je BeoMa 3acTymubeHa. byayhnoct AGV Bo3una je y
MOTITYHO] ayTOMaTH3alljH BUXOBE KOHTpPOJe, mTo he uMm omoryhutu na obGaBsbajy u
3a/laTKe KOje TPEHYTHO 3aXTeBajy 3HauajHy panaHy cHary. AGV Bosuwia mocrtajy cBe
MoMyJapHUja y MPOU3BOAKH, NUCTPUOYLMjH, TIPETOBAPY U TPAHCIOPTHUM CHCTEMHMa
(Vis, 2006).

JlerajbHa aHanM3a yHITeAEe BpeMeHa M aHalu3a TPOIIKOBa (BpeMe 4eKama
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KOHTEJHEpCKOr Opojaa, BpeMe HCTOBapa/yToBapa, WTH.) Tpeba Ja OApenu BETUYHHY
KOHTEJHEPCKOTI IPpOMeTa KOju orpaBaaBa kopumheme AGV Bo3uia y npoiiecy npeHoca
KOHTejHepa. Ykomuko ce Behu Opoj AGV Bo3mia KOPHCTH Ha KOHTEJHEPCKOM
TEPMUHATY, HEOMXOIHO j& M3BPIINTH e(PUKACHO IUIAHUpame U U300p HAjOOJBUX pyTa.
KonTtejnepcku TepmMuHaim OOMYHO 3axTeBajy Beauku 0poj AGV Bo3uia, IITO YHUHHU
pytupae THX AGV Bo3mma Beoma ciaokeHuMm (y OTHOCY Ha HCTH 3amaTak y

npousBoaHUM cuctemuma) (Qiu u ap., 2002; Vis, 2006).

4.2.1.1 [IIanuparwe pyma AGV 6o3una

[Tnanupame pyra AGV Bo3mia cactoju ce o1 n3dopa 6poja Bo3wia U HajOOJBET IMyTa 3a
BUXOBO Kperamwe. M300p Opoja Bo3miia M HUXOBa oAroBapajyha ymorpeba cy BakaH
JIe0 OpraHu3alyje TepMUHala. 3ajaTak Boljema W KOHTPOJIE BO3MJIA TOKOM HErOBOT
KpeTama je BeoMma cliokeH y okBupy cucremMa AGV. Ilpomec xontponucama AGV
BO3MJIA CACTOjU C€ OJ1 BUIIIE KOMIIOHEHTH, Kao IITO Cy: ynyhuBame Bo3uja Ha oapeheHy
Mo3uIIMjy, oxabup oxroapajyher myra 3a KpeTame BO3WJIA M OJIaTOBPEMEHO ClIame
BO3WJIA.
OnpehuBame moTpeOHOTr Opoja BO3MIIa HA KOHTSJHEPCKOM TEPMHUHAIY j€ pa3MaTpaHo O
crpane MHOruX ayropa (uHa mpumep Kang u ap., 2008; Petering, 2011; Vis u ap., 2001,
2005). Vis u ap. (2001) cyrepumy na je moTpeOHO oJpenuTH MUHUMaiaH Opoj AGV
BO3MJIa HEOMXOJHUX 3a TPAHCIIOPT KOHTEjHEpAa Ha TEPMUHAIY TpEe HEro IITO ce KpeHe
ca pa3MaTpameM MpobiemMa Jucreyupama BO3ua.
[IpaBuia kperama AGV Bo3wia yHyTap KOHTEJHEPCKOI TEpPMHUHAJA, INPEACTaBIbajy
TEMy KOja je BpJIO 4YecTo JeTajbHO pa3MaTpana. Tanchoco u Egbelu (1984)
NpeCTaBjbajy MUOHUPE y 00MacTu (JICKCMOMIIHMX ayTOMAaTCKUX cucTema. Hajuenrhe
KopuurheHa npaBuia kpetamba AGV Bo3uia Ha ayTOMacKOM KOHTEJHEPCKOM TEPMHUHATY
cy cneneha (Klein u Kim, 1996; Tanchoco u Egbelu, 1984):

e CIydajHa pajJHa MO3UIM]ja: ca JIMCTE CBUX PaJHMUX MO3HIMja Koje Tpeba ma Oymy

OTICITY’)KEeHE, n3abpaHa je jeHa pajiHa Mo3ullhja U BO3WIO je yryheHo Ha BY;
e Hajkpahe BpeMe NyTOBama/ylaJbeHOCT: OBO TMPaBUIO CMamyje MpOIeHAT

BpeMeHa IyToBama MPa3Hor Bo3Wia Mo ynyhuBamwy Bo3uja Ha HajOMMKy paaHy

nosunyjy (y CMHCIy BpeMeHa IyTOBama WM YIaJbeHOCTH) 32 TO BO3HIIO;
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MOKa3yje BEJIUKY OCETJFMBOCT Ha M3TJIe[ 00jeKTa U TOJIOXKA] OMpeMe; MOCTOjU

MOryhHOCT J1a ce HeKa pajiHa MO3UIIHja HUKaa He KBATH(PHUKY]E;

® MaKCHMaJTHO BpeMe IyTOBama/yJabeHOCT: PajiHa MO3UIIHja KOja je Hajaabe o
BO3WJIa he MMaTH HajBUIIM MPHOPHUTET; OBO MPABUJIO je TIOBOJHHO YIIIABHOM 3a

CKCICPUMCHTUCAKEC Y CUCTEMY,

e MaKCHMMajJHa BEJIMYMHA OJIA3HOT peaa. BO3UJIO je IMoCjIaToO Ha paaHy HO3I/IHij

YHUjU je pell HajayKu;

e MHUHUMAJHM MPEOCTAIM IMPOCTOP y OJJIa3HOM pEery. OBO IIPaBWIIO CMamyje
MoryhHocT Onokupama no ynyhuBamy BO3WJIa Ha pajHy NO3MLM]Y Koja MMa
MHHHMMAaJHYy pa3uKy u3Mely TpeHyTHe JyKHHE pela U MpeaBul)eHor mpocropa

OIJIa3HOT pcla,

® MOJAM(UKOBAHO MPABWIO ,,[IPBU JOIIA0 — TPBU OICIYXEH: CYIITHHA OBOT
npaBWiIa je Jia He MOCTOjU pajiHa TMO3UIMja KOja MOXKE MMATH JIBa WM BUIIC
HEpPEIICHUX 3axTeBa 3a BO3WJIO; BO3MJIO CE€ JIOZCJbYj€ paaHO] IMO3MIMUjU ca

HajpaHUjUM 3aXTEBOM;

e BpeMme mpucheha jerHUIE HA YTOBAP: OBO MPABUJIO CMamyje BpeMe Ha YTOBapy
KOj€ jeqUHUIIE TPOIIE Y Peny;

e CIIyYajHO BO3UJIO: CIIYYajHO Ce JI0/ieJbyje OUIo Koje ClIo00JHO BO3HUIIO;

e HajOIIKE BO3HJIO: BPILM CE KAJIKyJallija Ha OCHOBY Op3WHY IyTOBakha BO3UJIA U

pactojama u3Mely cio0oaHOT BO3MIIA M TO3UIIMjE€ HA KOjO] C€ T0jaBUO 3aXTEB;

BO3UJIO ca HajkpahuM pacrojameM Ouhe ynyheHo Ha MO3UIU]y ca 3aXTEBOM;

e Hajoajbe€ BO3WJIO: CYNPOTHO OF IMpaBHia HajOMMKe BO3WIO, OBO IPAaBUIIO

J0JIeJbyje BO3UJIO ca HajBehuM pacTojameM;

® HajAyXe HEAKTHUBHO BO3WJIO: BO3HJIO KOj€ je OMJIO HajIyKe Y CTalby MHPOBamba
Mel)y cBUM MupoBamuMa Ouhe mpBO MMOCIATO /0 MO3ULHKJE Ca 3aXTEBOM; OBO

npaBujIo omoryhaBa paBHOTEXKY oOnMMa 1ocia usmely Bo3uia;

e HajMawke HCKOpUIINEHO BO3WJIO: BO3WJIO 4Hja je MPOCEYHA HCKOPUIINEHOCT
(M3pauyHaTta 0 TaukKe MOTPaXKiE BO3WIIA) HajMama Ouhie mocnaTo 10 MO3UIIHje

ca 3axTeBoM; omoryhasa ypaBHOTeXeHO onTepeheme Mel)y Bo3unmuma.

VY cucremnma y kojuma panud Benmukd Opoj AGV Bo3wiIa W y KojuMa ce€ IOjaBJbyje
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BEJIMKHU OpOj TPAaHCHOPTHUX/ IPETOBAPHUX 3aXTeBa I0JaBJby]y c€ KOH(QIMKTH, 3aCTOJU U
3arymema. [Ipobnemu aucnednpama U pyTupama, Koju cy ¢e cMaTpajid TPUBUJATHUM Y
MaJIUM CHCTEMHUMA, TI0CTa]y BeoMa 3HavajaHu 3a epUKACHOCT JyUYKOI TepMHUHAIIA.
MaxkcumaiaHo uckopuirheme BO3uiIa 1 MUHUMHU3HPakhE pefia YeKama MPU MaKCUMaTHOM
MIPEHOCY KOHTEJHEpa MPEeACTaBibajy IUJBEBE O KOjUMa CE MOpa BOAMUTU padyHa IpH
JIOHOILIEY OMJIyKe O u30opy mpaBmia Kperama AGV Bo3uja Ha KOHTEJHEPCKOM
TEpMUHATY.

[TocTroje pa3muyuTH TPUCTYNH 3a pelIaBamke NpodiieMa IUCIeyuparma BO3WIIA Ha
KOHTEJHEPCKOM TepMHHaily. UecTo ce KOPHCTHU jeJHOCTaBHA XEYpPHUCTHKA Kao INTO je
,IIOXJIEMHU aNropuTaM, KOJjU Ha 3aJaTak IIajbe IMPBO PACIOIOKHBO BO3UIO
(Angeloudis u Bell, 2010;. Bish u ngp., 2005; Briskorn u np., 2006). ITopen Tora,
pa3BHjeHN Cy W HEKU CIIOKEHHjU MPUCTYNH. Mojen 3aCHOBaH Ha MOMHCY HU30eraBama
BokH (Briskorn u np., 2006) 300r mpoieHe BpeMeHa 3aBpiieTka 3aaatka. KonmenT
tpomkoBa/kopuctu (Angeloudis u Bell, 2010) 3acHoBaH je Ha HEM3BECHOCTH
KaXmbaBamwa. Anropuram ,,noriea-ucnpen’ (Kim u Bae, 2004) xopuctu nundopmaiuje
0 JIOKaIMjU U BpeMeHy ucnopyke Oynyhux 3amaraka. Grunow u ap. (2006) cy pa3Buiu
obpa3sary 3acHoBaH Ha Off-line xeypuctuim, rae ce ucnutyje CBaku TPAHCIIOPTHH 3aXTEB
y TIJIaHUPAHOM TPAHCIOPTHOM OKPYXEHhY U OIlemyje Moryhm 3amaTtak CBaKor
PacIonoKUBOT BO3UIIA.

Dowsland u Greaves (1994) kopucte anroputam 3a pytupame AGV Bo3uiaa 3acCHOBaH
Ha J[MJKCTPUHOM alropuTMy 3a IpOHaJaKewe Hajkpahux myTesa.

Ayrtopu IljeBueBuh m ap. (2011), anamusupajy yTHIlaj IpoMeHE NpaBUa KpeTama
(,,cmyuajuo®, ,,Hajkpahe pactojame™ u ,,Hajsehe pacrojame”) u Opoja AGV Bo3wmia Ha
epuKacHOCT mpoleca UCTOBapa W TPAHCIOPTa YBO3HHUX KOHTEJHEpa Ha MOPCKOM
Jy4KOM KOHTEJHEPCKOM TEpMHMHANly ca aclekTa JaeduHucaHux mokaszareiba (Opoja
YCKJIAUINTCHUX KOHTEjHEpa, Opoja KOHTEjHEpa Y peay, akTHBHOT U mipa3Hor xoxa AGV

BO3WUJIA).
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4.2.2 Ilpumena DEA mertone 3a aHanu3y yTullaja BelImyuHe Bo3HOT napka AGV
BO3MJIa Ha €(DUKACHOCT MPETOBAPHOT TpoIieca KOHTEjHEpa Ha MOPCKOM JTYYKOM

TEPMUHAILY

Jlebunucame HeomxomHOr Opoja BO3WJIA M HHUXOBE HMCKOPUIINEHOCTH Y TMPOIECY
TpaHcropra, 0e3 003upa Ha BHJ TPaHCIOPTA, MPEACTaB/ha BEOMa BaKaH 3aJ/aTak,
MO3HAT Kao AMMEH3uoHucame Bo3Hor mapka (fleet sizing). Jlumensuonucame BO3HOT
mapka TpeICTaB/hba OJJIYKY 3a JYKH BPEMEHCKH IMepuoj, mnpaheHy TpOIIKOBUMa U
ymnpaBo 300r Tora je HEOMXOAHa JAeTajbHa aHaim3a. Kajga ce BpIIM MIaHHpame U
IIPOjeKTOBakbE TPAHCIIOPTHOI IpOIleca, HEOMXOAHO j€ pa3MaTpaTH YTHUIA] BEITHYHUHE
BO3HOT TapKa Ha KBAJUTET YCIyTe KOjy MpyKa Taj BO3HH MapK.

Zak u gp. (2011) cy pasmaTtpanu mnpoOjieM AMMEH3MOHHCAama XeTeporeHe ¢iuore
KOMITaHH]€ IPYMCKOT TEPETHOT IPEeB03a. AyTOpH Cy MPEAJIOKUIH BULIEKPUTEPH]YMCKY
dopmynanujy mpobiema oTydnBama. EKOHOMCKM M TEXHUYKU KPUTEPHjYMH, Kao U
WHTEPECH DPA3IMUUTUX YUYECHHKA, y3€TH Cy y 003up npu Qopmynanuju mpodiema.
Chang u np. (2014) cy npoy4aBanu BUIIEKPUTEPU]YMCKU MPOOJEM TUMEH3MOHHUCAA
ayTOMAaTCKOT BO3HOT MapKa y MPOU3BOIIHHU MOTYIPOBOTHUKA.

VY pasmarpaHoM MpuMepy, IUJb j€ J1a ce aHalu3upa YTHUIQ] BEIWYMHE BO3HOT Mapka
AGYV Bo3una Ha ehUKaCHOCT MPETOBAPHOT MpoIleca KOHTEJHEPa Ha OCHOBY IMOKa3aTesha
no0ujeHnX cuMyJanujoM. PazmaTpaH je mpeToBapHHU Ipoliec KOHTEjHEpa KOju 00yxBarta
UCTOBap KOHTEjHepa ca Opona aupekTHO Ha AGV Bo3uia M TPAHCIOPT O] ONEpPaTHBHE
obase 10 CKJIQJAMINTA HA JIYYKOM KOHTEJHEPCKOM TepMHHaiy. M3rien, kapaKTepucTHKe
JYYKOT KOHTEJHEPCKOI TepMHMHalla M MeXaHu3aluje oapeheHu cy Ha OCHOBY
NPETIIOCTABKU O O4YEKUBAHOM IIPOMETY KOHTejHepa u3 cryauje loannou u ap. (2000).
W360p mokaszaTesba je Beoma BakaH. llopex TpaaumumoHanHe IMojesie MokKaszaTesba Ha
oneparuBHe U (unancujcke (UNCTAD), y nutepatypu ce mory Hahu u mokasaresbu
Koje cy ayropu camu nedunucanu. Ha mpumep, Liu u ap. (2002; 2004) ananusupajy
nmokaszaresb kKopuiiheme auzanuna (gross crane rate — GCR), cpenme Bpeme o0pta
TUTOBHWJIA, HMCKOPHUIINEHOCT CKJIAIUINTA, TPOM3BOAHOCT KaMHOHAa W MPOHU3BOAHOCT
CKJIQJIMIIHUX U3aIMIA, U TI0Ka3yjy KaKo pa3jM4yuTe yJa3He BpEIHOCTH (Ha mpumep,
THIT TIPETOBApHE ONpeMe, BEJIMYMHA BO3HOT MapKa WJIM HM3TJe[ TePMUHANA) III00aHO
yTHUy Ha TOKa3aTeshe TepMuHaia m3MepeHe kao GCR wmmm cpeame Bpeme o0Opra

IIJIOBHIJIA.
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VY oBoMm npumepy nedunucanu cy u npahenu cienehu nokaszatessu: IIpocednHo Bpeme
orciyre KoHtejHepckor Opona, [Ipoceuan crenmeH MCKOPUITNEHOCTH KEjCKUX AU3aluIa
u Ilpoceuan crenen uckopumhenoctu AGV Bo3uia.

Ha mnocmatpanom xonTejHepckoMm TtepmuHany (loannou u ap., 2000), wuctoBap
KOHTEjHEpa ca Opoma o0aBjba C€ KEJCKHM JU3AJIMIIaMa, a HHUXOB TPAHCIOPT O
ckiaangumra AGV Bosmnuma. 3a pytupame AGV Bo3uia kopuiiheH je anropuraMm
npemsiokern of crpane aytopa Dowsland u Greaves (1994), xoju ce 3acHMBa Ha
BPEMEHCKHUM OJICTyNalkbUMa U OACTyNambuMa MyTamke Kako Ou ce uzberiie Koiausuje Koje
MOTy HAacTaTH KaJia ce KOPUCTU Hajkpahu MyT 3a cBaKO BO3MIIO. YKOJIMKO Ha Hajkpahem
MyTy HOBOPYTHPAHO BO3KIIO J10JIa3U Y KOHQIIMKT ca Beh pyTupaHUM BO3UIIUMa, 1a Ou ce
n30erao KOH(IMKT, peanusaluja pyTe ce oUIake 3a MOTOIHM]H TIEPUOJ] UIIH CE OJICTyNa
on Hajkpahe pyrte. Bpeme u myrama cBux noctojehux Bo3umna cy (UKCHE M caMO HOBO
MOCIaTO BO3UIIO MOXKE OUTH OJITIOKEHO UIIH MPEYCMEPEHO.

Ha Cnunum 4.8. nmpukasaH je mapaienHu pacropes 0J0KOBCKAX MOAYyJa 32 MOCMAaTpaHU

JI€0 JIyYKOT KOHTE€JHEPCKOI TEPMHUHAJa ca PacloesioM MOBPIIKHA.

176 m
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Cimuka 4.8. U3ryea Jy4Kor KOHTejHePCKOr TEPMHHAA ca MapajeJIJHUM pPacrnopeaom

KOHTejHepPCKUX 0JI0K0Ba
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OBakBuM u3rienoM je npensuheno 9 kontejHepckux 6yoxoBa ca no 13 henuja u o 6
koHTejHepa y hemuju. Ilo BucwHM, y jenHoj hemwju ce MOke MaKCHMATHO CIIOXHUTH
yeTupu KoHTejHepa. CKIaJMINTe 3a OTIpPEMY KOHTEJHEpa ApyMOM oOyxBara jeiaH
KOHTEJHEpCKH OJIOK, HajylaJbeHUjU O]l ONEepaTHBHE obale, JOK Cy 3a KOHTEjHEepe KOjH
ce OTIpeMajy KeJIe3HUIIOM NpeaBul)eHe mocienme ABe hemuje y octaimx 8 OJIOKOBa, Y
JIECHOM JIeNTy TepMHUHAJIA.
Bbpoj koHTejHEpa KOju ce MOKE CMECTUTH Ha KOHTEJHEPCKOM TepMHHay onpeheH je y
CKJIaJly Cca pacHoJIOKMBHM TMOBpIIMHaMa (cruka 4.8), OJHOCHO MHOXEHmeM Opoja
KOHTEJHepCKUX OJIOKOBa, Opoja KOHTEJHEpCKMX henvja y jeaHoM OJoOKy, Opoja
KOHTEjHEepa y jeTHOM HUBOY henuje u Opoja BEpTHKATHUX HUBOA:

e bpoj koHTejHEpa HA cKiaguIuTy: 8x11x6x4 = 2.112 KoHTEjHEpa

e bpoj xoHTejHEpa Ha CKIATUINTY 3a OTIPEMY JKEIe3HHIoOM: 8X2x6x4 = 384

KOHTEjHEepa.

e bpoj KOHTEjHEpa Ha CKJIAJIUIINTY 3a OTHpeMy KamMuoHuMa: 1x13x6x4 = 312
KOHTEjHepa.

Jlakne, ykymaH Opoj KOHTEjHEpa Ha aHAJIM3UPAHOM JIeNy JIy4KOT KOHTEJHEpPCKOT

tepmuHana u3Hocu: 2.112 + 384 + 312 = 2.808 konTejHEpA.

N3pauyHaTe BelMYWHE Cy KOpHINNCHE Y CHUMYJAIMOHOM MOJIENY Kao OTrpaHUYCHE y

MOIJIely CKJIAIUIIHOT IPOCTOPA.

Jly)kiHa W IMHpUHA TPUKA3aHOT Jesia KOHTEJHEPCKOr TEpMHHANIa Cy BEJIMYHHE KOje
onpehyjy nyxuny myrame mo kojoj ce kpehy AGV Bosmna. Yroap AGV Bo3mia ce
BpIIIM HA ONEPaTUBHO) 00aii, HAKOH Yera BO3WIO MYyTYje A0 J0/ebeHe JOKaIHje, T1Ie ce
Bpim ucrosap. [loBpaTtHa BoXma je y CKIIQAy ca 3aXTeBUMa Npey3nMama KOHTEjHEepa
u3 Oj0koBa Ha ckianumTuMa. [Ipa3Ha Bo3ua mpey3umajy KOHTEjHepe ca TepMHUHAIa U
TPaHCIOPTY]jy UX J0 MOYETHUX Tayaka Oynyhe oTmpeme (MIOBUIIO, IPYM, KEE3HUIIA).
[Ipu u3paau cumynanuoHor Mojena kopuihene cy cieaehe npernocraBke:

e bpoj kouTejHepa Ha OpoAay je ciaydajHo reHepucan Ha uHTepBaty [1.650, 1.700]

(ITyeBueBuh u ap., 2011);

e Bpeme wusmel)y y3acTomHMX Hamia3aka KOHTEJHEPCKMX OpoioBa MoOXe ce
ONMKCAaTH HOPMAJIHOM pacrojenoM ca mapamerpuma B = 1 gan, u 6=0,5 nana.

HeratuBHe BpeTHOCTH HHUCY F'€HEPUCAHE;
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HcroBap koHTejHEepckor Opoga ce obaBiba ca 3 kejcke nusanmie. Cpenma

MPOM3BOAHOCT KejcKe au3anuiie je 36 nukinyca/gac (loannou u ap., 2000);

bpsune npazuor u nynor AGV cy 19,8 km/h, omnocuo 14,4 km/h (momarak
YCBOjeH Ha OCHOBY CYyrecTHja eKclepata M3 00JacTd KOHTEHEPCKOTr

TPaHCIOPTA);

Jenna cxmagumiHa U3aNMIA je J10/eJbeHAa jEIHOM KOHTEJHEPCKOM OJIOKYy.

bp3una cknagumne auzammne je 8§ km/h. (Ioannou u ap., 2000);

Bpeme Ha ucroBapy AGV Bosmna je 60 cekyHIHW y OKBHPY KOHTEJHEPCKOT
ckimagumra. To je Bpeme Koje je MOTpeOHO Ja CKIaAMIIHA JU3auIa 3aXBaTH U

noJurHe Koutejuep u tTume ocnodboan AGV Bosmio (loannou u ap., 2000);

W3 crynuje cy mpeys3eTd MpoueHTH Opoja MCTOBApEHUX KOHTEJHEpa KOjU ce
ynyhyjy Ha: cxraduwme (74% on ykymHor Opoja KOHTEJHEpa KOjU J10J1a3e
Oponom), ckraduwme kouwmejuepa 3a omnpemy owcenesnuyom (18,5% on
YKYIHOT Opoja KOHTEjHepa KOju Jojia3e OPOIOM) U CKIaduuime KoHmejuepa 3d
omnpemy xamuonuma (7,5% on ykymHoOr Opoja KOHTEjHEpa KOjU J0ja3e

oponom) (loannou u mp., 2000);

IIpoceyHo Bpeme Koje KOHTEJHEpH NpoBeqy Ha TepMuHany je 1 naH, ca

oncrynameM of nosa naxa (Veeke u Ottjes, 2002);

PanHo Bpeme KOHTEjHEepCKOr TepMuHana je 24 gaca (loannou u np., 2000).

Hedunucanu cy u npahenu cienehu nmokasaTesbu MPeTOBAPHOT Mpolieca KOHTEjHEpa Ha

JYYKOM KOHTEJHEPCKOM TEPMUHAIY:

Ilpoceuno eépeme onciyze Konmejuepckoz 0pooa. IPOCEUHO BpeMeE MOTPEOHO
Jia ce ca Opoja UCTOBape CBM KOHTEJHEPU HaMEHEHU 3a IIOCMAaTpaHu TepMHUHAI,
nupekTHo Ha AGV Bo3una;

Ilpoceuan cmenen uckopuuwthenocmu Kejckux ousanuya. oJHOC €PEKTUBHOT
BpEMEHa pajJia CBHUX JHM3aJIMIla Ha UCTOBAPY KOHTEjHEpPA U YKYITHOT MTOCMATPaHOT
BPEMEHCKOT IepuoJia, o/eJbeH OpojeM Ju3ajuila aHra)KOBaHUX Ha UCTOBApY;
Ilpoceuan cmenen uckopuuwthenocmu AGV eo3una. ogHoc e(QEKTHBHOT
BpEMEHA aHTa)kKOBama CBUX BO3Wia (YKJbydyjyhu U mMpaszHa U MyHa IyTOBama
AGYV Bo3usa) U YKYIHOT IOCMaTpaHOI BPEMEHCKOT MepHo/ia, MojesbeH Opojem

AGYV Bosuia.

IIpunoe ucmpasicugarby nponycHe cnocoOHOCMuU JIY4KUX MepMuHana
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CumynanmoHH MOJEN IPETOBAPHOT Ipolieca KOHTEJHEpa Ha JYYKOM KOHTEJHEPCKOM
TEPMHUHATY Pa3BUjCH j€ Y IPOrPaMCKOM je3UKy JaBa.

Cgaka mpomena 6poja AGV Bo3uia y CUMyIaIlliOHOM MOJIeNy O3Ha4yeHa je Kao HOBU
CHMYJIAIIHOHU CIICHAPHO.

Cumynanuja cBakor clieHapuja palheHa je 3a BPEMEHCKH TEpPHOJ O] IIe3JCeCeT JlaHa.
[lepmon ox mie3meceT naHa MPEACTaBJba YKYNMaH IOCMAaTpPaHW BPEMEHCKH IEPHOI
KopumheH 3a TpOopadyH IMOKazaTelba MPETOBAPHOT Mpolleca KOHTEjHEepa Ha JIydKOM

TEPMUHAILY.

4.2.2.1 [Ilokazamesu npemogapnoe npoyeca KoHmejHepa Ha J1y4KOM MmepMUHALy

0obujeHu cumynayujom

W3BpuieHo je BUIlIE CUMYJIAllMOHUX €KCIIEpUMEHaTa MPETOBApHOI Ipoleca KOHTEJHEpa
ca HaMepoM J1a c€ U3/IBOje CaMO OHU KOJI KOJUX Cy pe3yJITaTH [T0CMaTpaHuX M0Ka3aTesba
IPUXBATIBUBYU €A ACMEKTa JIYUKUX M OpOJICKUX omeparepa. 3a MpHKa3 CUMYJIalllOHHX
pe3ynTaTta u3abpaHu Cy CHMYJAIMOHU CIIEHAPUjU Y KojuMa ce Opoj aHraxxoBanux AGV
BOo3uia kpehe y orcery oa mect 1o meTHaecT. 3a Taj MHTEpBaJ, MpaheHu MoKazaTesbu
(ITpoceuno Bpeme omciyre KoHTejHEpcKor 6poaa, IIpoceuan creneH mckopumheHocT
kejckux au3anmia u [Ipoceuan creneH uckopuithenoctu AGV Bo3uiia) cMarpajy ce
MPUXBATIFUBUM y OHOCY Ha MojaTke u3 npakce. [Ipu anraxoBamy Mamer Opoja AGV
BO3WJIAa O]l WIECT, BPEAHOCTU MOKa3aTesba [IpocedHo Bpeme orciyre KOHTEJHEpPCKOT
O6pona n Ilpoceuan creneH HCKOPUIINEHOCTH KEJCKMX IU3ajMlia Cy BpJIO HUCKE.
AnraxoBame Beher Opoja AGV o mneTHaecT He YTHYE 3HAYaJHO HA CMambEHE
IIpoceunor BpeMeHa orciayre KOHTeJHepcKor Opoaa. M3 HaBeneHux pasiora, aHajausa je
CBEJIeHa Ha BapHjalMje y BEIMYMHH BO3HOTI Mapka of mect 1o netHaect AGV Bo3uia.

VY Tabenu 4.9. npukazaHe cy BpeIHOCTH ITOCMaTpaHUX nokasaresba (IIpoceuno Bpeme
oIciayre KoHTejHepckor Opoja, [Ipocedan crerneH uCKOpuuIheHOCTH KEJCKUX AU3aJInia

u Ilpoceuan crenen uckopuurhenoctu AGV Bo3una).

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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Taoesa 4.9. [loka3aTe/bH MPETOBAPHOI NPoLeca KOHTEjHePa HA JIYYKOM TePMHHAJY

Ccihgzgilgocin HiOOCHequ}jIZe];I:: il\gle, g;lggre IIpoceuan crenen | Ilpoceuan ctenen
Spojen I/IC‘I(OpI/IH_IhCHOCTI/I uckopumheHocTH
AGV Bosiia (manm) (catm) KEJCKUX JM3aIIULA AGYV Bozuna
Cug*ﬁg{;’ I 155 37,20 0,62 0,96
Cuerapuo 2 127 30,48 0,70 0,95
Cuerapuo - 123 20,52 0,76 0,93
C“gf":g@ 4 1,15 27,60 0,80 0,91
Clcnapno > 1,02 24,48 0,89 0,80
lel*‘fg{’/& 1,00 24,00 0,92 0,72
CTZHX’S{’/‘ 1,00 24,00 0,96 0,67
Cheapno & 0,99 2376 0,96 0,60
Chenapno 0,98 2352 0,96 0,54
Cuenapuo 10: 0,97 2328 0,98 0,49

CuMynanuoHu pe3ysTaTH OCMaTPaHUX MOKa3aTesba He YKa3yjy Ha jacHe pasiuke mehy
CIICHapHjuMa, OJHOCHO HHJj€ JETHOCTaBHO JOHETH jacHY OJJIYKY O TOME KOjU
CHMYJIAIIMOHH CLIEHApUO U3a0paTH.

[ToBehame Opoja AGV Bosmia yrtude Ha cMmameme [IpocednHor BpemeHa orciyre
KOHTejHepcKor Opona. Ilpocedno Bpeme omciyre KOHTEjHEpckor Opona kpehe ce of
1,55 nana (37,20 catu) npu anrakoBamy mect AGV Bosuina, 1o 0,97 nana (23,28 catn)
npu aHraxoBamy nerHaecT AGV Bo3mia. YTunaj anraxoBama Beher Opoja AGV
BO3MJIa Ha CMambEHhe BPEMEHA OIICIIyTe je BeOMa BayKaH ca aCIeKTa KOPUCHUKA JTYIKHX
yciyra (Opoackux orepaTrepa), Kojuma je y mHTepecy mTo kpahe 3aapxaBame Opona Ha
OTICITY3H.

I'padmukr mpuKa3 MPOCEYHOr BpEMEHa OICIyre KOHTEJHEPCKOr Opojaa jaar je Ha

I'paduxy 4.4.

IIpunoe ucmpasicusarsy nponyche cnocoOHOCHU JIYYKUX MePMUHANA
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IIpoceuyHo Bpeme omncjyre KOHTejHepcKor Opoaa
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I'padux 4.4. IIpoceuHo BpeMe onciayre KOHTejHepcKoOr 6poaa

[Mpuka3 mpocedHor creneHa wckopuinheHocTn kejckux ausamuna u AGV Bosuna Ha

JY4KOM TepMHHaIIy JaT je Ha ['pacuky 4.5.

IIpoceyan creneH HCKOPUIINEHOCTH KejCKUX AU3AIUIA
u AGV Bo31/1a Ha JIY4KOM KOHTEjHEPCKOM TePMHHAY
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I'paux 4.5. Ilpoceyan creneH nckopuirhenocTn kejekux ausaauna u AGV Bo3uwiia Ha

JYYKOM TePMHHAIY

Ca npyre crpane, noBehame IIpoceunor creneHa MCKOPUITNEHOCTH KEjCKUX TU3aJIHIIA
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je pesynrar mnoBehawma Opoja anraxoBanux AGV Boswma. Ilpocewan cremeH
UCKOpUIThEeHOCTH KejcKuX au3anuia kpehe ce ox 62% (3a mect AGV Bo3una) 10 98%
(3a metHaect AGV Bo3uia). [Topact oBor nokaszarespa Ue y KOPUCT JIyUKUX ollepaTepa.
Jlyuku omepaTepu uMajy 3a Iuib, usMely octamor, u mTo 0O0Jbe HCKOpUIIheHme
aHTa)XOBaHE ONpeMe, ITO OBJE M jecTe clydaj Kaja Cy y NUTamy AU3AIHIE Kao
u3y3eTHO ckyna ompema. EBuaentan je max I[IpoceuHor cremeHa MCKOpPUIINEHOCTH
AGV Bo3una ca 96% (3a mect AGV Bo3una) Ha 49% (3a metnaect AGV Bo3uia) ca
mopacToM Opoja aHTaKOBAaHUX BO3WIA. YIMPaBO W3 TOT pasiiora HHUCMO pa3MaTpaid
najbe moBehame Opoja AGV Bo3uiia, Koje OM PE3yJITOBAJIO NaJbUM I1aJIOM HHUXOBE
uckoputheHocTy.

Y aHanu3upaHUM CHMYJAIMOHUM CcleHapujuma, kajga je Ilpocedan creneH
UCKOPUIITNEHOCTH KEJCKUX Au3alulie Beaukd, [Ipocewan creneH uckopuitheHoctu
AGYV Bo3uia je Maiu, 1 OOpHYTO, LITO j€ MOCIEIUIa BUXOBE TUPEKTHE YCIOBIHEHOCTH.
3a ananu3y epukacHoctu nmpumeHoM DEA merone pa3matpad je 3ajeqauuku [Ipoceuan
CTeNeH MCKOPUIINEHOCTH aHraxkoBaHe ompeme (kejcke musanuie u AGV Bosuia) y

MIPETOBAPHOM IPOIIECY KOHTEJHEPA HA TyYKOM TEPMHUHAIY, €TaJbHO 00jalllkheH Y TaUKU

4.222.1.

4.2.2.2 [lokazamemu npemosaproe npoyeca KOHmejHepa Ha JyuKoM mepMUunay

U3pA4YHAmMu Ha OCHOBY CUMYIAYUOHUX Pe3yImama

3a aHanu3y epUKACHOCTHM BapHjaHTH IMPETOBAPHOI IMpolleca KOHTEJHEpa Ha JIy4KOM
KOHTEJHEPCKOM TepMHUHay oOpalleHH cy M TOKa3zaTebu H3payyHATH Ha OCHOBY
CUMYJalMOHUX pe3ynrata. To cy: [lpoceuan 6poj npemoeapenux u ycKiaOuuimeHux
KoHmejnepa no 6pody, Ilpoceuan cmenen uckopuwhenocmu aneaxicosamne onpeme Ha
JIYUKOM KOHMejHepcKom mepmunany, IIpoceunu onepamusiu mpouwKosu 3a0picasarba
bpooa Ha ucmosapy w IlpoceyHu onepamusHu MpPOWKOBU AH2AICOBAHE Onpeme.

Haenenu nokasaTespu neTajbHU]E Cy 00jallllbeHU Y JaJhbeM TEKCTY.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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42221 Ilpoceuan 6poj npemosaperux u yCKIAOUUmeHUx KOHmejuepa no 6pooy u

Hpocean cmenen uCKOquheHOCWlu aAHcaAdNCoOBAHE onpeme Ha J1YYKOM

KOHMeJHepCKOM MepMUHAY

3a aHaimmu3y e(puKacHOCTH aHraxkoBama AGV Bo3uia Ha JYyYKOM KOHTEJHEPCKOM

TEpPMHUHATY HEOMXOHO je AeUHICATH U H3padyHaTu cienehe mokasaresne:

Ilpoceuan 6poj npemoeapenux u yckiaouuwimenux KoHmejuepa no 0pooy:
yKynaH Opoj KOHTEjHEpa HCTOBapeHHX ca Opoja M TPaHCIOPTOBAHUX O]
orepaTtuBHE obaje A0 CKJIAJWIITa Y TOKY MOCMaTpaHOI BPEMEHCKOr Mepuoja,
noJieJbeH OpojeM OICIyKEeHUX OPOJOBa TOKOM HCTOT EPHOAa;

Ilpoceuan cmenen uckopuwihenocmu anzacosame onpeme HA JYUKOM
Konmejuepckom mepmunany. Ilpoceyan cTerneH MCKOPUIINEHOCTH aHTa)XOBaHE
ompeMe Ha JYyYKOM KOHTEjHepckoM TepmuHany = (W; X Ilpocedan creneH
uckopumheHocTn  Kejckux  ausamuma  +  We X IIpocedan  cremeH
uckopuuthenoctu AGV Bo3wia); Wi U Wz Cy TEXKUHCKH KOEPUIIM]EHTH
3HAYajHOCTH HCKOpHIThema ompeMe; Wi — TEKUHCKH KOS(DHUIEHT 3HA4YajHOCTH
nckopuinhema KejCKuX Au3aiuia U Wy — TeKUHCKH KOe(UIIM]jEeHT 3Ha4ajHOCTH
uckopuinhera AGV Bo3mwia. Ha ocHOBY mopmataka ekcrepara M3 00JacTu

KOHTEJHEPCKOT TpaHCIOpTa yCcBOjeHo je aa je Wy = 0,75, omnocHo W; = 0,25.

[Ipuka3 mpocedHor Opoja MPeTOBapEeHUX U YCKIATUIITEHUX KOHTEjHEpa 1Mo Opoay aat

je Ha I'paduky 4.6.

IIpoceyan Opoj npeToBapeHUX U YCKJIAAUIITEHHUX
KOHTejHepa 1o opoay

1.695 1.692
1.690 +1.686 1.687
] i
= 1.680 -
21675 - 1.671 1.672
£ 1670 - 1.668
"= 1.665 -
[=7 i 1.657
2 1222 _ oep 1654
1.650 - .
N < N N < N
© © OIINC 6 ©

Bpoj Bo3uaa

I'paduk 4.6. IIpoceuan 6poj mpeToBapeHNX U YCKJIATUIITEHNX KOHTEjHEpa Mo Opoay
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W3pauyHaTe BpeJHOCTH TOKa3aTejba Ha OCHOBY CHMYJAIIMOHHX pe3yiTaTa MpUKa3aHe
cy y Tabenu 4.10.

Ta6ena 4.10. U3pauyHaTu mnoxa3aTte/bu NPETOBAPHOI Npoleca KOHTejHEpa HA JyYKOM

TePMHHAJTY
CumynmanoHu [Tpoceuan 6poj O e ST Ecpl?oc e;i%iéiiiﬁ
yian . IpETOBAPCHUX U P
CIIe6Hap_I/IO- YCKIIA M IITEHIX [Ipoceuan crenen | IIpoceuan crenexn AHTaKOBAHE ONPEME
poj KoHTejHepa o | MckopumheHocTr | mckopumheHocTH Ha JIy1KOM
AGYV Bo3una Gpomy KEjCKUX JU3aJIUIIa AGYV Bo3una KOHTEJHEPCKOM
TEpMHUHAILY
(5)=
) ) ®) ) 0,75x(3)+0,25x(4)
Cug}f:g{;) 1: 1686 0,62 0,96 0,71
Cucapro 2 1671 0,70 0,95 0,76
Cugff:g{;’ 3 1.687 0,76 0,93 0,80
Cuerapro & 1.668 0,80 0,91 0.83
ClieoH,iP(I;/I\o/S: 1657 0,89 0,80 0,87
ClielHif)éI\O/& 1.692 0,92 0,72 0,87
CL;CZH:%{)/% 1.679 0,96 0,67 0,89
CLEH:%I{)/& 1672 0,96 0,60 0,87
CLEHXJ(IB/I\O/Q 1651 0,96 0,54 0,86
Cuigaf\g({/uk 1.654 0,98 0,49 0,86

[loBehawem Opoja anraxoBanux AGV Bo3mwia pacte

n llpoceuan

CTCIICH

UCKOpUIINEHOCTH aHTa)KOBaHE ONpeMe Ha JYYKOM KOHTEHEPCKOM TEpMHUHATY.
Maxkcumanau HuBO (89%) 3abenexeH je mpu aHTraxkoBamy aBaHaecT AGV Bo3umia.
JHame nmoBehame O6poja AGV Bo3uia ytuue Ha Omaro cmameme [Ipocednor cremena
MCKOPUITNEHOCTH aHTa)XOBaHE OINpeMe Ha JYYKOM KOHTEJHEPCKOM TEPMHUHAILY YCIEI
naga IIpocednor crenena wuckopumheHoctn AGV BO3WIa W HETOBOT YTHIAja Ha
yKyIIaH pe3ynTar.

I'paduukn mpuxasz IIpocedHor crerneHa HMCKOPUITNEHOCTH AaHTAKOBAaHE OMpPEMe Ha

JYYKOM KOHTEJHEPCKOM TepMHHaIy JaT je Ha ['paduky 4.7.

Hpuﬂoe ucmpasrcuearby nponycHe cnocobHocmu JIYUYKUX mePpMUHala
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IIpoceyan creneH HCKOPUIINEHOCTH AHIAKOBAaHE OINpeMe Ha
JIy4KOM KOHTEjHePCKOM TePMHHALY
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I'paduk 4.7. Ilpoceuan crened nckopumheHoOCTH aHr2KOBaHe oNpeMe HA JIyYKOM

KOHTEjHepPCKOM TepMHHATY

422.2.2 Ilpoceunu onepamusHu mpouKosu 3a0picasarsa Opooa Ha ucmosapy

Bbpon octBapyje mpuxox camo kaga rutoBu (Di Francesco m np., 2014). Ilponyxeme
orciyre 6pojia n3a3uBa ONepaTUBHO 3aApKaBamke U J0JaTHE TPOILIKOBE U 3a Oponape u
3a omepaTepe Ha KOHTEJHEPCKOM TepMmHHanly. [IpocedyHu ornepaTUBHH TPOIIKOBU
3aJpkaBama Opoja Ha UCTOBapy 3aBHce 0 MHOTO (aktopa (Di Francesco u ap., 2014),
Kao ILTO CY:
e JO0JATHO BpeMe Koje Opox mpoBene y JyHU 3a 3aBpLIETaK HCTOBApPHUX
oreparyja;
e Oyayha ommarama 3a OpomoOBE KOjU 4YeKajy Ha Be3 y OKBHPY JIOrOBOPEHOT
BpEMEHa;
e Ka3HE 3a HEMOIITOBakE OYEKUBAHOI BpEMe Jloylacka y cienehy J1yky;
e rmoBehame TpomkoBa ropuBa, 30or Behux Op3uHa Opoja y mMOKymajy naa
HAJIOKHAJI1 U3ry0JbeHo BpeMe U y cienehy JyKy CTUTHE Ha BpeMe.
Y oBoM mpumMepy pasmatpaHu cy camo IIpocedynu orepaTUBHH TPOIIKOBU 3aIpiKaBamba
Opona Ha wcToBapy (OICIy3H), KOjU 3aBHCE CaMO O] TPOIIKOBA M3a3BAHUX JOIATHUM

BpEMEHOM Koje OpoJI mpoBe/e y TYIH 3a 3aBPIIeTaK HCTOBAPHUX Olepalirja.

IIpunoe ucmpasicusarsy nponyche cnocoOHOCHU JIYYKUX MePMUHANA
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3a onpehuBame [IpoceyHnX omepaTMBHUX TPOIIKOBA 3aApKaBama Opoja Ha MCTOBApY
pa3MaTpaHu Cy TPOIIKOBH Opoja JIOK je Ha Be3y Yy JIyIu. TH TPOIIKOBH, HA3HAYEHHU KAO
tpormikoBu 6poaa (VCs — Vessel Costs) npeyseru cy u3 paga ayropa Di Francesco u mp.
(2014). Onu y cBom pany HaBozae na VCs tpomkoBu 3a 6pon HocuBoctu 2.000 TEU
n3Hoce oko 8.000 € mo many.

[Ipe onpehuBama TpomKoBa MOTPEOHO je OAPEAUTH TOJATHO BpeMe Koje Opoll mpoBee
y JyIIM Ha 3aBPIIETKY MCTOBApHUX omepanuja. [IpernocraBka je aa ce To BpeMe MOXKe
mocMaTpaTH kKao paznmka [IpoceyHor BpemeHa OICIyre KOHTEHepcKor Opoja
nobujeHor cumynandjoM u ¢dopmynoMm uzpauyHator IIpocedHor BpeMeHa HCTOBapa
(omciyre) Opona.

Bpeme uspauynato npeanoxxeHoMm (opMysioM IpefcTaBjba Hajkpahe BpeMe 3a Koje je
Moryhe 3aBpIIMTH HCTOBAp KOHTEjHEpa ca Opoja.

Bpeme omcayre Opoma He 3aBHMCH caMO O]l IPOM3BOAHOCTH, Beh W ox Opoja KejcKux
IU3anuia  JoJe/beHux Opoay Ha omciay3u. [loBehame Opoja KejcKMX au3aiuiia
JOJIeJbEHUX jenHOM Opoay He mpaTh JIMHeapaH mopacT Opoja HpeToBapeHHX
KOHTEjHEpa, YIpaBo 300r KoeduinjeHTa y3ajamHor yruiaja ausammna (f = 0,85).
dopmyna 3a u3pauyHaBame IIpoceduHor BpemeHa wucrtoBapa Opoma (Schonfeld u

Sharafedien, 1985) rnacu:
Xy
t=—% (mamm)

t — BpeMe ncroBapa Opoja y catuma; X — Opoj KOHTejHepa Ha Opoxay (y mpumepy X =
1.700 TEU); y — mukinyc Kejcke au3anuiie y catuma/konTejuepy (y npumepy y = 0,028
caTH/KOHTEjHEpY); N — OpOj aHra)kOBaHUX Kejckux amsanuna (y mpumepy n = 3); f —
KOe(UIIMjEeHT y3ajaMHOr yTuiaja Kejekux nusanuna (f = 0,85).

Ha ocHoBy HaBeneHor, m3pauyHato Bpeme ormciyre Opoma HocuBoctu 1.700 TEU

HN3HOCH:

Xy _ 1.700x0,028
nf 30,85

t= =18,71 (catu), onHocHo 0,78 (maHun)

MuoxemeM no0ujeHe pasimke BpeMeHa ca VCS TpomkoBuMa Opoaa 1oOujajy ce
[Tpoceynu orepaTuBHU TPOLIKOBH 3aJIpyKaBarmba Opojia Ha HCTOBapY .

Tabena 4.11. naje nmpuxa3 [IpoceuHux onepaTUBHUX TPOLIKOBA 3aJpXaBama Opoja Ha
UCTOBApYy.

I'padmuka uiyctpanuja je nata Ha ['paduky 4.8.
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Ta6ena 4.11. IlpoceyHu onepaTUBHYU TPOIIKOBH 3a/Ip:KaBamba 0poJa HA HCTOBapY

CuMynanuonu Hpoc;itgllc;rlaepeMe ﬂoﬂ;;gsezg e;di;gl eHipoz( IIpoceuynu onepaTUBHU
CUeHapHO: Opoj KOHTEJHEPCKOT 3aBpIIETKY UCTOBAPHUX TPOLLIKOBH Sa/paaBarha
AGV Bo3una . OpoJia Ha UCTOBApY
Opona orepanyja
(namm) | (carm) (nanm) (cath) ©)
1) ) @)=@)-t | 3=2)-t (4)=(3) x VCs
Cuenapuo 1:
6 AGV 1,55 37.20 0,77 18,49 6.160
Cuenapmo 2:
7 AGV 1,27 30,48 0,49 11,77 3.920
Cuenapmo 3:
8 AGV 1,23 29,52 0,45 10,81 3.600
Cuenapmo 4:
9 AGV 1,15 27,60 0,37 8,89 2.960
Cuenapmo 5:
10 AGY 1,02 24,48 0,24 5,77 1.920
Cuenapmo 6:
11 AGY 1,00 24,00 0,22 5,29 1.760
Cuenapmo 7:
12 AGV 1,00 24,00 0,22 5,29 1.760
Cuenapuo 8:
13 AGV 0,99 23,76 0,21 5,05 1.680
Cuenapuo 9:
14 AGV 0,98 23,52 0,20 481 1.600
Cuenapuo 10:
15 AGV 0,97 23,28 0,19 457 1.520
IIpoceynn onepaTuBHY TPOIIKOBH
7.000
& 6.000 -
2 5.000
g == IIpoceunu
E 4.000 OIEPATHBHH
= N TPOIIKOBH
= 3.000 \ 3ajIp)KaBamba
g5 2 000 6pona Ha
9 2, <
g- *_‘_ i — HCTOBapy
= 1.000
0

4l
SRR
P AP P P N T PN e™

Bpoj Bo3naa

I'padux 4.8. [Ipoceynu onepaTuBHU TPOIIKOBH 3a/Ip:KaBama OpPoa Ha NCTOBapPY
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[Ipoceunu onepaTUBHU TPOIIKOBH 3ap:KaBama Opojia Ha UCTOBApy OIajiajy CMabEHhEM
JI0JIaTHOT BpeMeHa Koje Opoj MpoBese y JIyLH Ha 3aBpILETKY MCTOBApHUX OIepaluja.

To Bpeme omana nosehamem Opoja anraxxoBanux AGV Bo3uia.

4.2.2.2.3 Ilpoceunu onepamusHu mpowiko8U aH2ax3cosane onpeme Ha J1y4KoM KOHMejHepCKOM

mepmMuHany

Jlyuku omeparepr Ha KOHTEJHEPCKOM TEPMHHAIY YEeCTO MMajy 3a LUJb INTO 00Jhe
kopuinheme CBOje ONpeMy ca acleKTa TPOUIKOBAa. Y OBOM IPHUMEpPY, OIEpPaTUBHU
TPOLIKOBU Cy padyHaTH IO MPUHLUIY Npuka3aHoM y paay Henesey u ap. (2007). 3a
IpopavuyH ONEpaTUBHUX TpoiumkoBa KopuinheHo je Ilpoceuno Bpeme omciyre
KOHTEjHEepCKOr Opoja.
[TpoceyHu omepaTHBHH TPOIIKOBU OIPEME aHra)KOBAHE IPH ONCIY3H KOHTEJHEPCKOT
Opona padyHaTu Ccy Kao 30up:
e TpOIIKOBAa 3a Kejcke aum3anuie: O0poj kejckux mm3ammma * OPEX 3a kejcky
nusamuity x [Ipocedno Bpeme ornciryre KOHTejHEpPCKOoT Opoza.
e tpomkoBa 3a AGV Bozuna: 6poj AGV Bosmia x OPEX 3a AGV X IIpoceuno
BpeMe OICIIyre KOHTEJHEpCKOor Opoa.
ITpu Tome, HaBenenn OPEX tpomkoBu (OPEX = operating costs per hour for a unit of
container terminal equipment) npencrasibajy onepaTUBHHU TPOILAK 110 CATY 32 jeHUHUILY
orpeMe Ha KOHTEJHEPCKOM TEPMHUHAITy ¥ 00yXBaTajy TPOIIKOBE aMOPTH3allNje, TOPUBA,
oJip>kaBama, 1 Tpomkose pana (Henesey u np., 2007):
e OPEX 3a kejcky nuzanuiy usHocu 96 €/h u
e OPEX 3a AGV Bo3uino n3nocu 4,6 €/h.
[Ipoceunun omepaTMBHM TPOUIKOBH 3a Kejcke aum3anuie, AGV Bo3wia U NPOCEUHU
OINEPATHBHHU TPOIIKOBH aHTa)KOBAHE ONEME HAa KOHTEJHEPCKOM TEPMHUHAITY IMPHKAa3aHH

cy y Tabemn 4.12.
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Tadena 4.12. Bpennoct omepaTuBHHX TpomkoBa y ¢(pynkuuju Ilpoceuynor BpemeHa

OICJIyre KOHTejHepcKor Opoaa

- ITpoceunu n Ipoceunu
Cumynanyonu POCEHHO OIEpaTHBHH R OnepaThpHi
CLIEHapHO: Bpente U TPOIKOBH
600 , OTICIIyTe . TPOIIKOBH
poj AGV KOHTEjHEpCKOT 3a KejCKe 33 AGV aHra)XoBaHe ornpeme
BO3HIA Spora (2arm) JU3AIIE Bosina (€) Ha KOHTEJHEPCKOM
poAa (A € TepMuHay (€)
) ) ?) (4) (5)=(3)+4)
CHgI;IAE\lIC);I/{;) 1: 1,55 10.700 1.025 11.725
Ay 127 8.771 981 9.752
Cﬂgfigg’ 3: 1,23 8.522 1.089 9.611
Ay 1,15 7.949 1.143 9.092
Clief?é136: 1,00 6.919 1.216 8.135
YA 1,00 6.884 1320 8.204
C];_%H?SS/ 8: 0,99 6.815 1.415 8.230
Cuigetglé({/ 10: 0,97 6.691 1.603 8.294

Ca nopacrom 0Opoja anraxxoBanux AGV Bosuna, [IpoceyHn onepaTUBHU TPOIIKOBH 3a
KejCKe AM3alMIIe OMajajy ycien cMamema [IpoceyHor BpeMeHa ornciyre KOHTEjHEPCKOT
6pona. [Ipoceunu onepatuBHU TpoukoBu 32 AGV Bo3uia yBohewmeM J101aTHOT BO3MIIA
pacTy y CBUM CLIEHapujuMa, OCUM Y CLIEHapHjy /Ba (aHra)koBame ceaM) U CLIeHapujy
ner (aHraxxoBame necer Boszwia) (Tabena 4.12). OOpa3noxkewme 3a Maja TPOLIKOBA Y
MIOMEHYTUM CIleHapujuMa je cienehe: yBolheme HOBOT BO3WIIa 3HATHO CMambyje BpeMe
OIICJIyTe, KOje yTHU€ Ha MPOpadyH TPOIIKOBA, U TO, Y OBOM CIIy4ajy, Yy KOPUCT HUKHX
orepaTUBHUX TpoiukoBa 3a AGV Bozuia.

[Ipoceunu omepaTHBHHM TPOIIKOBHM AHTaXOBAHE OIpPEME Ha JIYYKOM TEpPMHUHAIy CYy
HajMamwu Npu aHraxxosawy 11 AGV Bo3uia.

WnycTpanyja mpoceyHHX olepaTUBHUX TPOIIKOBa faTa je Ha ['paduky 4.9.
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IIpoceyHn onepaTuBHU TPOILIKOBH AHTa’KOBAHE ONpeMe Ha
KOHTEjHePCKOM TePMUHAJLY

__14.000

€

= 12.000 +—; == [IpoceuHn onepaTuBHA

g 10.000 k TPOILIKOBH 32 K€jCKe

E : nusanuiie (€)

£ 8.000 —

=

Z 6.000 == [IpoceYHu orepaTuBHK

= Tpomikosu 3a AGV Bo3una
= 4.000

g (€)

5 2.000

=}

= '+i_H.+++F_

= 0 [Ipocevnu onepaTHBHH

> S\ S\ S\ S\ S\ S\ < < < S\ TPOIIKOBH aHI aYKOBaHE
é‘ o ?’6 1 P’G % P’G 9 ?’G\Q ?’6\\ ?’6\’), ?’6\’5 ?*G\m 6\5 S ornpeMe Ha KOHTESJHEPCKOM

TepmuHany (€)

Bpoj Bo3nia

I'pagux 4.9. [Ipoceynu onepaTuBHU TPOUIKOBU AHTAKOBaHe ONpPeMe HA KOHTEjHEePCKOM

TePMHHATY

4.2.2.3 Ananuza epukacnocmu npemosapHo2 npoyeca KoHmejHepa y 3a8UCHOCMU 00

opoja aneascosanux AGV eosuna

Jla O6u ce n30erao 3akJbyd4ak KOju HE YKJbYy4yje UHTEpecC 00e cTpaHe (JTydke u OpojcKe
orepaTepe), U3BpIICHA je aHalu3a ePUKaCHOCTH MIPETOBAPHOT Mpolieca KOHTEjHEpa PH
aHraxxoBamy pazmuuutor Opoja AGV Bosmma. Ilpumemena je DEA wmeroma 3a
onpehuBame penaTuBHE €(PUKACHOCTH BapUjaHTU IMPETOBAPHOT Ipolleca KOHTEjHEepa,
kopulrhemeM yia3a u u3jiaza 100HMjeHuX Ha OCHOBY CUMYJIAIIH]E.

[Ipomena Opoja anraxxoBanunx AGV Bo3wiia mpu MPETOBAPHOM MPOIECY KOHTEJHEpa
(ucToBap M TPAHCIOPT ca OMEpaTHBHE 00aje 0 CKIAIUINTA), Y OMCEry OJ IIeCT 0
MeTHAEeCT, P aHAIU3HM e(PUKACHOCTH MMOCMaTpaHa je Kao JeCeT jeANHHIIA OJTyYHBabha
(DMU).

N300p ynasza u u3nasza npeacraBba BeoMa BakaH Kopak y uzpaau DEA mopena. Ilpu
n300py yia3a M HW3Nla3a KOHCYJITOBaHA j€ JIMTepaTypa W MOIITOBAaH je MPOTOKOJ
npukasal y pany Dyson u ap. (2001).

N360p je u3BpIIeH ca IUJBEM CMamelka OMEpaTUBHUX TPOIIKOBa, moBehama Opoja
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MIPETOBApEHUX KOHTEjHEepa Mo Opoay M mnoBehamwa HCKOpUIINEHOCTH AaHIa)KOBaHE
orpeme, IITO jy y CKJIay ca paHHje qaTuM mperieaom jguteparype (3.4.2).

VY cknany ca u3noxxeHuM, y oBoM npumepy cy 3a ocHoBHu CCR DEA mogen 3a ynaze
onpehenn: IIpoceyHu onepamueHu mMpowikosu 3a0paicasarba O6poda HA UcCmosapy W
Ilpoceunu onepamusHu MpowiKo8U aH2aANCOBAHE Onpeme HA JIYYKOM KOHMEJHEPCKOM
mepmuHany, a 3a usnase: Ilpoceuan 6poj npemosapenux u yckiaouwmeHux Konmejuepa
no 6pody, MITO CE€ MOXE CMaTpaTd I[OKazaTesbeM mpomera, U I[lpoceuan cmenen
uckopuwiheHocmu aumeaxcosane onpeme Ha JYYKOM KOHMEJHEPCKOM MepMUHALy, 300r
HaMepe JIy4Kor orepaTepa Ja moseha BpeHOCT OBOTr ITOKa3aTesba.

3a pemaBame npemiokenor DEA monena kopunihen je mporpam EMS (Software
Efficiency Measurement System). V Tabenu 4.13. nat je mpukas yiaza W u3iasa 3a

ocHOBHH yia3Ho opujeHTrcan CCR DEA mone:n.

Ta6ena 4.13. IIpuka3 yaaza u u3aasa 3a yiaassno opujentucanu CCR DEA moaen

Vna3u Uznasu
IIpoceunu [Ipoceunu .| IIpoceuan creneH
[Ipoceuan 6poj
- OTepaTUBHH OTepPaTHBHU HCKOPHUITNEHOCTH
= TPOIIKOBH TPOIIKOBH TpCTOBAPCHHX H aHra)KOBaHe
(@] YCKIaAUIITEHUX
3aJpKaBamba AHTa)KOBaHE i orpemMe Ha
6 KOHTEjHEPA 110 .
poza Ha orpeme 6pon KOHTEJHEPCKOM
HCTOBAPY y TEepPMUHAITY
E“A”g\l; 6.160 11,740 1.686 0.71
YD'\A"(L;J\Z; 3.920 9.760 1671 0,76
g,I\AACL;J\gl 3.600 9.588 1.687 0,80
S,I\A\A(l;JC/ 2.960 9.091 1.668 0,83
DMUs:
10 AGY 1.920 8.176 1.657 0,87
DMUg:
11 AGV 1.760 8.126 1.692 0,87
DMUy-:
12 AGV 1.760 8.237 1.679 0,89
DMUg:
13 AGVY 1.680 8.264 1.672 0,87
DMUyq:
14 AGV 1.600 8.288 1.651 0,86
DMUyg:
15 AGVY 1.520 8.311 1.654 0,86
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Y Tabemn 4.14. nmate cy BpPEIHOCTH pelaTHBHE €(UKACHOCTH M TEKUHCKUX

KoeduIMjeHara yiaza u u3jasa.

Tabena 4.14. PenaruBHAa epUKACHOCT M TEKWHCKHU Koe()HIINjEHTH yJia3a H n3Jjia3a

TeKUHCKM KOS(PHUITN]CHTH
- VYnazu N3znazu
g8 I[Ipoceunu ITpoceunu Mboceuar 6poi | 1IPOCeUaH cTerex
g E § | omeparuBHM | omepaTMBHH P . PoJ UCKOpHITNEHOCTH
a 2 £ | TpomkoBu TPOIIKOBU NPETOBAPCHHX U aHra)kKoBaHe
S = YCKIIQIUIITEHUX
~ g 3aJp)KaBamba | aHra)KOBaHE . onpeme Ha
6 KOHTEjHEepa 110 )
pona Ha ornpeme KOHTEJHEPCKOM
Gpony
UCTOBApY TEPMUHATY
DMU;q:
6 AGV 68,97 0,00001 0,00008 0,00039 0,00001
DMU,:
7 AGV 82,22 0,00001 0,00010 0,00048 0,00001
DMUs;:
8 AGV 84,50 0,00001 0,00010 0,00049 0,00001
DMU,:
9 AGV 88,12 0,00001 0,00011 0,00052 0,00001
DMUs:
10 AGY 98,76 0,00001 0,00012 0,00018 0,78475
DMUkg:
11 AGY 100 0,00001 0,00012 0,00059 0,00001
DMUy:
12 AGV 100 0,00014 0,00009 0,00024 0,66816
DMUsg:
13 AGY 99,34 0,00014 0,00009 0,00024 0,67387
DMUq:
14 AGY 99,03 0,00014 0,00009 0,00025 0,67988
DMUqy:
15 AGV 100 0,00016 0,00009 0,00060 0,00001

[Mpomenom ocaHoBHor CCR DEA mopena nobujajy ce tpu epukacue jenunuie (DMUs,
DMU7 u DMUy) u muxoBa penatuBHa epukacHocT je jenHaka 1 (100%). Edukache
JeIUHUILIC TPENCTaB/bajy T'PAHMIY €PUKACHOCTH KOjOj OcTaje HeepHKacHE jeIMHHIIS
Tpeba ga Texxe ga Om mocrane epukacHe. Jlakne, ocHoBuu DEA Monen msnBaja kao
epukacaHe BapMjaHTE IPETOBApPHOI IpOlleca KOHTEJHEpa y KOjUMa C€ TPaHCIOPT
KOHTejHepa 00aBJba BO3HUM MapKOM O/ jelaHecT, iBaHaecT U netHaecT AGV Bo3uia.

Bpennoctn TexuHckuX KoedunmjeHaTa cy paziamumte 3a cBaky DMU. TexuHcku
KoeUIMjeHTH NpeACTaBJbajy Mepy JIONpPHUHOCA ylaza M H3Jla3a Ha e(UKacHOCT
JeIUHUIIE OTy4YHrBamka. TEeKUHCKH KOe(PUIIMjEHTH HE TOBOPE caMO O TOME KOj! yia3u U

U3N1a3u yTU4y Ha €(pUKACHOCT, HErO U Y KOjOj MEPH TO YHHE.
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Tako Ha mpuMep, y KOHKPETHOM CIydajy, 3a HaBeleHE e(HuKacHe jeAuHHUIe, Tj. 3a
DMUg u DMU1g Hajehn ytunaj uma [Ipoceuan 6poj mperoBapeHUX U YCKJIaIUIITEHUX
KOHTEjHEepa 1Mo Opoay ca BpeaHocTHMa TeXUHCKUX Koeduimjenara 0,00059 u 0,00060,
pecriektiBHO. Kon DMU; najBehn ytunaj mma Ilpocedan cremeH mcKopumiheHOCTH
aHTa)KOBaHE ONpeMe Ha KOHTEJHEPCKOM TEpMHUHAIy Ca TEKHHCKHUM KOE(QHIIM]jEeHTOM
0,66816.

Jemuauma DMU; nma Hajmamy penatuBHy edukacHocT ox 68,97%. Jla 6u ce mocTuria
edukacHocT oBe jeauHHUIE ca mocrojehum m3nazuma, 6e3 BLUXOBE MPOMEHE, ITOTPEOHO
je y oBOM ciyuajy yiaze cMamuTh 3a 31,03%.

Jlakie, jacHO ce yKasyje Ha YHUICHHIYy Ja j€ HEONXOAHO YTHIATH Ha TPOILKOBE,
OJHOCHO BpeMe ormciyre Oponaa, Koje je Yy HeNOoCpelHO] Be3U ca M3pauyHAaTUM
OTIEPATHBHUM TPOIIKOBUMA.

Metona cynepeduracHoctu (oOjalimeHa y moryasiby 3, tauka 3.1.3) xopuirhena je
Kako O ce oapeano paHr epuxkacHux jenuuuia. I[lpumemena metona u3gaaja DMUjg
Kao jenuHuily Hajeehe epukacHOCTH, T/I€ ce MPETOBApPHHU MPOLIEC KOHTEJHEPA peallu3uje
ca merHaecT aHraxxoBanux AGV Bo3uina (Tabena 4.15).

Tabena 4.15. Ilpuka3 cynepedpuxacHocTd U paHra mocmarpanunx DMU

g CynepeduxacHoct Panr

a %
g X&/ 68,97% 10
? '\Af'g\z/ 82,22% 9
g "X'gf/ 84,50% 8
5 ng/ 88,12% 7
rve 98,76% 6
1'31'\'{126\:/ 102,15% 2
13'\2\%7\:/ 101,21% 3
Ay 99,34% 4
13'\2\%9\:/ 99,03% 5
ENL%Q:/ 105,45% 1
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Cwmartpa ce na oBa jeAMHUIIA OJJTyYHBama MPEACTaBJha HajOOJbY KOMOMHAIIN]Y yJa3a U
u3a3a y Wby eQuKacHOr (yHKIHMOHHMCAamka MPETOBApHOI Ipoleca Ha JIydYKOM
TEpMUHATY.

WHTepec KopucHUKA ycilyra Ha TepMHHAy jecTe mrTo kpahe 3anpxkaBame Opopa Ha
OTICITY3H, JIOK j€ MHTEPEeC JTyUKHX ornepaTepa mTo 00/ba HCKOPUITNEHOCT onpeme.

[Ipu aHanu3u CHUMyJAallMOHUX pe3yjiTaTta CTHYE ce yThcak jaa noBehame Opoja AGV
BO3WJIa UMa Kao IMOCIeuIy cMmameme [IpocedHor BpemMeHa omciyre KOHTEHEPCKOTr
Opoma. Mehytum, vecto kopumrheme Benmukor Opoja AGV Bosmna Huje edukacan
HAYMH J1a Ce CKpaTu BpeMe omciyre opoxaa. Hampotus, aHraxoBame Bo3uja y Behem
Opojy HEro ImTo je MoTpeOHO MOXKEe JOBECTH JI0 3aryliemha Ha MPEKHU, a CAMUM TUM H 10
CMambEHha YKYIIHE MPOIYyCHE CIOCOOHOCTH Ha TepMHUHaly. YIpaBo 300r Tora, LiMJb je
onpehuBame Opoja AGV Bo3mia y mpeToBapHOM MpOIeCy KOHTEJHEpa Koja paae y
epHUKacCHOM cHCTeMYy ca acleKkTa BpeMeHa OIciyre, ucKopHuinhema MexaHu3aluje, Kao u
OIEPATUBHUX TPOILIKOBA.

3aKkJpydld W3BEACHU HA OCHOBY W3BPIICHUX CHMYJIAMOHUX EKCIEepHUMEHaTa |
npumemeHor DEA monena umajy 3Ha4aj 3a MJIaHUpame TPETOBAPHOT MPOoIleca YBO3ZHUX
KOHTEjHEpa Ha KOHTEJHEPCKOM TepMUHATY. YK/bYUYHBame MOAATHHX e€JIeMeHara
TPOILKOBHE aHAJIN3€ NPYKWIO OU MOTIYHH]Y aHAIM3Y U KOMIUJIETHHUjH 3aKJby4aK, ITO U
MpelcTaBJba IUIAH JaJber UCTpakuBama. Takohe, MiIaHupaHo je pa3MaTpame MO3UIIH]je
KOHTEjHEpa Ha Opoay M Ha TEPMHUHAIY Ha OCHOBY KpajlbUX KOPHUCHHKA, OJHOCHO

JeCTUHAIH]a.
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5 3AK/BYYAK

Kpahe Bpeme 3anpikaBama IUIOBHJIA Ha MPHCTajajuIITy, Beha KOMMYMHA MPETOBAPEHOr
TepeTa U BehM CTerneH MCKOPUIINEHOCTH aHra)KOBAaHE OMpeMe M BO3MJA, KAa0 pe3yJsiTaT
erkacaHOr TPETOBApHOr Ipolieca TepeTa Ha Jy4KOM TEepPMHHATy, YTHYy Ha rosehame
MPOITYCHE CITOCOOHOCTH TEPMHHAIA.

Ananuza BapujaHTH MPETOBApHUX IMpolleca TepeTa Ha JYYKUM TepMHHAIMMa je BeoMa
3HauajHa 3a Jydke omneparepe. MHTepec nydkux omeparepa je mto Beha koaumuuHa
IIPETOBApEHOr TepeTa y3 MTo Behy uckopuitheHoCT concTBeHe aHraxkoBaHe onpeme. Ca
Apyre cTpaHe, HHTepec OpOJACKUX omepaTepa je kpahe Bpeme 3ajapikaBama OpofoBa y
JyLH, YKJbYy4yjyhu 1 4ekame U caMy OICIYT'y, OJJHOCHO, BUCOKA MPOIyCHa COCOOHOCT
JTy4KOr TepMuHaia 6e3 003upa Ha UCKOPUIINEHOCT OIpeMe.

VY muipy ycariamaBama pa3MUUTHX HMHTEpeca U IPOHAJaKemha KOMIIPOMHUCHOT
pelickha, M3BpIICHA je aHam3a e()UKACHOCTH BapHjaHTH NPETOBAPHMUX IIpolieca Ha
Jy4KMM TEepMHHAJIMMa M YTULA] BapujaHTH IPETOBAPHOI IIpoleca Ha IPOIYCHY
CIOCOOHOCT TepMHUHAJIA.

Onucanu Mojeny MPEeTOBApHUX Mpolleca MPEAJIOKEHN Cy Y LUJby MpYyXKamba MOAPIIKe
Jy4KHM oOIlepaTepuMa IpU IUIAaHWpamy M OpraHu3alUju Ipoleca Ha TEePMUHAINMA.
[lus je ma ce omoryhm aHanmu3a kopumihema JIydke ONpeMe IO pa3lIuduTUM
YHYTpPAILIbUM U CHOJbAIIBLUM YCIOBHUMA, KPO3 HUXOB YTHIIA] HA MPOMYCHY CIIOCOOHOCT
TEepMUHAJa U OCETJHUBOCT HAa IPOMEHE Y KapaKTepUCTUKaMa TpaHCIOpTa TepeTa.
KonkpeTHo, y aucepranuju je U3BpIlIE€HA aHaIM3a pelaTUBHE €(PUKACHOCTH BapHjaHTU
MPETOBAPHOT TIpoIleca pacyTor Tepera Ha JydKOM TEpPMUHAIy pedHe JIyKe Npu
npyXamy J0JaTHe JydKe yciyre, nakopawa Tepera y Bpehe. Takohe je ananmsupana
edukacHOCT mpoleca UCTOBapa KOHTEjHepa ca Opoja KejCKUM Iu3alulamMa JUPEKTHO
Ha ayTOMaTCKU BOleHa BO3UJIa U TPaHCIOpTa OJ] OllepaTUBHE 00ajie 10 CKJIaAUIITA.
VYna3u u u3nasu 3a aHaJIu3y peaTuBHE e(pUKaCHOCTH MOCMAaTpaHUX MpoLieca Ha JTyYKOM
TEPMHHAIY JOOMjEeHH Cy Kao pe3yiaTaT CHMYJIALMOHOI MOfeda, Ha OCHOBY
nepuHucaHux W npaheHux TMokasaresba. V3BpIIEHO je BHUIIE CHMYJAIMOHUX
eKClIepUMeHaTa MPOMEHOM aHTa)XOBaHE ompeMe, yuMe cy oOez0eheHu momamm 3a

aHaJM3y pelaTuBHE e(hUKACHOCTH.
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[TpemioskeHo je 1 MOAEeNMpPaHO BUIIE BapHjaHTH MPETOBAPHOT Ipolieca pacyTor TepeTa.
[Mpema Munubewy ekcrepara, KOpHIINEHE Pa3IMYUTUX MPETOBAPHX U TPAHCIIOPTHHX
cpeactasa (Opoja AM3anuIla ¥ KaMHOHA), aHTaKOBAaHE pajJiHE CHAre U MECTa MaKoBamba
pacyTor Tepera (Ha OmepaTWBHO] O0alM WJIM y CKJIQAMIITY) HA JY4YKOM TEpMHUHAIY,
MOCMaTpPaHO je Kao pa3inyhTa BapHjaHTa MPETOBApHOr Ipolleca pacyTor Tepera. 3a
n300p eduKkacHe BapujaHTE MPETOBAPHOTr TIpoOIleca pacyTor TepeTa MpHU TNpyXKamby
J0JJaTHE JIydyKe ycayre (lakoBama BelITaukor lyOpuBa), HM3BpIIEHAa je aHaau3a
penatuBHe edukacHocTH kKomOmHOBakbeM DEA u AHP wmerome. AHP wmeronma je
KopuurheHa 3a IpeTBapame KBATUTATUBHOI MUIILUbEHA eKClepaTa O MHBECTULMjaMa Y
KBaHTUTaTUBHY Mepy. Tako mobujene BpenHoctu xopuuihene cy y DEA moxpeny xao
yla3Ha BeIMYMHAa Kako OM ce oapequsia BapujaHTa IIPEeTOBAapHOr Iporeca Hajsehe
epukacHOCTH, ONHOCHO HajO0oba koMOunammja ymasa (MuaBectuumje, bpoj
aHTa)xoBaHUX pangHuka) u uznaza (IIpoceyan cremeH HWCKOPUIINEHOCTH AaHTaXKOBaHE
ompeme, [Ipoceuno Bpeme oOpTa cacraa).

CBaka mpoMeHa y ONpeMH Yy NPEIJIOKEHHM BapHjaHTaMa IIPETOBAPHOT IIpoleca
BEIITAYKOr hyyOpuBa mpencTaBibaia je 3aceOHy jeIUMHHUILYy OJTyduBama. [IpumemeHu
ocHoBHHM wm3nazHo opujeHtucann CCR DEA wmognen npaje Behm Opoj jenuHuna
oJUTy4HBama Koje cy epukacHe. Y muiby oapehuBama HUXOBOr paHra KopuiiheH je
DEA wmopen cynepedukacHOCTH, KOjU Kao jeAuHUIly ca HajBehom eduxacHomrhy
W3[[Baja BapHjaHTy MNPETOBApHOI IIpoleca IJIe ce MaKoBambe BemTadykor hyOpuBa
o0aBJpa Ha OMEpaTHUBHO] 00asM, MpeToBap ce o0aBjba ca JIBE IU3AIMIE, a MPEBO3 10
CKJIQJIMIITA ca TPH KAMUOHA.

AnHanu3a mpeToBapHOr Ipolieca KOHTejHepa Tpeba /1a moKake Kako Opoj aHra)KOBaHUX
AGV Bo3mia yTHue Ha MOKa3zaTehe€ MPETOBApHOI Ipolieca KOHTEjHEpa Ha JYyYKOM
TEPMUHAIY U BETrOBYy €(pUKacCHOCT.

[Tpu aHaMM3M CUMYITAMOHUX pe3yJiTaTa CTUYE C€ YTHUCAK Ja je mocieanna nosehama
O0poja AGV Bo3una cmameme [IpoceyHor BpemeHa OICIyre KOHTEHEpPCKor Opona.
MehyTum, yecto xopuiihemwe Benukor 6poja AGV Bo3uia HHje eduKacaH HaYuH Ja ce
cKpatu Bpeme ornciayre Opoga. Hanporus, aHraxxoBame Bo3uisa y Behem 6pojy Hero mro
je moTpeObHO MOXKe JOBECTH /0 3aryliekha Ha MPEXKH, a CAMHUM TUM U JI0 CMambemha
MPOITYCHE CIOCOOHOCTH TepMHUHAJIA. YIIPAaBO 300T TOra, IMJb OBOT' HCTPAKMBAMKA jecTe

onpehuBame Opoja AGV Bo3una y NMpeToBapHOM MpOIECYy KOHTEjHEepa Koja paae y
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e(pUKacCHOM CHUCTEMY ca acleKkTa BpeMeHa OICIyre, HCKopulIhema MexaHu3alyje, Kao 1
Opoja mpeToBapeHUX KOHTEJHEpa.

[Ipumemena metona cynepeuKacHOCTH M3/laBaja aHTakoBame nerHaecT AGV Bo3uia
kao jenuHuily HajBehe edukacHocTH. OJHOCHO, TPAHCIIOPT KOHTEJHEPA Ca ONEpaTUBHE
obanme a0 ckimagumiTa HaBeAeHUM OpojeM AGV Bo3uiia mnpeacTaBba HAjOOJbY
komMOuHanujy ynaza (IIpoceyHum omepaTMBHU TpPOIIKOBM 3aJp)kaBamba Opoja Ha
ucroBapy, I[lpocedHn omepaTUBHU TPOIIKOBH AaHTa)XOBAaHE ONpeMe Ha Jy4KOM
KOHTEjHEpCKOM TepmuHany) u m3naza (Ilpocewan ©Opoj mperoBapeHHX U
YCKJIAIUIITEHUX KOHTejHepa 1o Opony, IIpocewan cremeH wuckopunrheHoctu
aHTa)KOBaHE ONpeMe Ha JyYKOM KOHTEJHEPCKOM TepMHHANy) 3a e(uKacHo
(YHKIIMOHKCAE TPETOBAPHOT MpoIieca KOHTEjHEepa.

JlonpuHOC aucepranyje MnpeacraBjba pa3Boj MoJena MPEeToBapHOr Ipoleca Tepera Ha
JYYKUM TE€pMUHAINMa, AehuHICamke U mpaheme mokas3aresba 3a pa3jInuuTe YCIOBe paja
TEPMHHAJIA U U3HAIAKEHE 3a/10BOJbaBajyhe opraHu3aiyje pajaa JydKkor TepMUHAIA.

Ha ocHoBy pe3ynrata Monena, Jydyku omneparep uma MoryhHoct na wuzabepe
HAJIIOTOJIHUJU cleHapro Kopuilhewma nocrojehux Jaydkux pecypca, Kao U J1a MpeiioKu
OUHaMHUKy Oyayher pasBoja JTydykMxX TepMHHANA, KaKO OM ce TOCTUTIIO e(HUKacHO
ycarJjialaBame YKyIHe IPOIyCHE CIOCOOHOCTH TePMHUHAJA ca OYCKUBAHHUM ITPOMETOM.
VY nucepranuju ce Ha OpUrMHANIAH HAYMH MpoydaBa, MOJIEINpPa U pa3MaTpa eQUKacHOCT
MPETOBApPHUX Ipolleca TepeTa Ha Jy4yKUM TepMuHaimuma. OCUM Hay4dHOT JOMpUHOCA,
odekyje ce na he nucepranvja UMaTH U MPaKTHYHY BpeaHOCT. [IpakTHuHa mpuMeHa ce
orjiefia y MPUMEHJBUBOCTH JTOOMjEHUX pe3ysiTaTa y MOrjeay MOJIPIIKE NPH JOHOIICHY
OJUTyKa BE3aHMX 3a OpraHHU3alyjy MPETOBApHHX Ipolieca Ha JIyYKOM TEpPMHHANY Y
UJbYy IoBehama MponycHe COCOOHOCTH TePMHHAIA.

Nnak, oiyke Koje ce I10HOCE y NPaKTUUYHUM YCJIOBUMA Cy BpJIO KOMILIEKCHE, TaKO Ja
pe3ysiTaTeé OBOI MCTpakMBama Tpeda CXBaTUTH Kao IOJIa3HY TauKy y pelLlaBamby
KOHKPETHUX MpobiiemMa y Morieay mpolpema KapaKTepUCTHKa Koje Tpeba pa3mMaTpaTH

IIpY JOHOLIEHY YIIPAaBJbaUKUX OJJIyKa.
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buorpadgcku moganmu 0 KAaHAUAATY

Hanujena IljeBueBuh je pohena y JleckoBiy 1976. romune, re je 3aBpIiuia
ocHoBHY mkony. Cpenmy Texumuky I[ITT mkomy 3aBpumia je y beorpamy 1995.
roguHe. Jurmomupana je 2001. ronune Ha Ojnceky 3a BogHH caoOpahaj M TpaHCHOPT
CaobOpahajuor Qaxynrera YHuBep3utera y beorpamy ca mpocedHOM OIIEHOM TOKOM
crynuja 8,84. JluruioMcku pajn moj Ha3uBoM ,,1300p HajmoBosbHU]E jnokarje PO-PO
TEpPMHHAJIA Ha JyrocioBeHCKOM Aeny JlyHaBa“ onOpanuia je ca oreHom 10.

Hcnure nmpensul)eHe HACTABHUM IUIAHOM M MPOTPAMOM Ha MOCIEIUIIIIOMCKHM
CTyAaMjama Ha cMmepy Texnonowko npojekmosarse u niaHuparse y 600HOM caobpahajy
MOJIOKMUIIA je ca MpoceyHoM oueHoM 9,71. Marucrtapcky Te3y moa HazuBoM ,,[Ipuior
UCTpaXMBamky IMPOIyCHE CIHOCOOHOCTH JIydKOr TepMHHana 3a pacyTe Ttepere’
onopanmna je jyna 2007. ronune (komenTopu: mpod. ap 3marko Xpie u mpod. ap
Karapuna Bykanunosuh).

On mapra 2003. roquHe aHrakoBaHa je Ha OJceKy 3a BOAHM caoOpahaj u TpaHCIopT
CaobpahajHor ¢akynrera Kao acCUCTEHT-NPUNIPABHUK 3a YKy Hay4dHy oOnact [lrogHu
nymesu, Hagueayuja u 6ezoeonocm y 6o0nom caoopahajy. Y nenemopy 2007. ronune
n3abpaHa je 3a acHMCTEHTa 3a YKy HaydHy oOnact [lrioewu nymesu, Hasueayuja u
besbeonocm y 600HoM caodpahajy. AHraxxoBaHa je y u3Bohemy B&KOU Ha IpeIMeTHMA!
IInanupare u paseoj nyka u npucmanuwma, JIyuko npojekmosarbe u ynpasnare,
Hasueayuja y 6oonom caobpahajy, Ilnoenu nymesu, bezbedonocm yHympaurbe
niosudbe m OcHosu 600HO2 caobpahaja. Ha Macrep cTyaujamMa aHTaXkoBaHa je Ha
u3Bohewy BexxOU Ha nipeameruma: Jlyuku mepmunanu n Keanmumamuene menaymenm
Memoode y mpancnopmy u KomyHukayujama. buna je wian komucuja 3a on0pany ceaam
JUTUIOMCKHX, JeIHOT MacTep U ABaHAECT 3aBPIIHUX PaJ0Ba.

Unan je Umxemepcke komope Cpouje ox 2008. roaune (0poj muuenie: 370G48108). Y
1Ba HaBpaTta je O6wmia wiaH OpraHuzauuoHor ogdopa Ha Cumnosujymy o onepayuoHum
ucmpasicusarouma, SYM-OP-IS XXXV u SYM-OP-IS XLI (2008. u 2014. ronuue).

Y ToKy pJocajmamimer paga je Kao ayTop WM KoayTop oOjaBuia JABa pama y
mehyHaponaum yaconucuma ca SCI mucre (ca IF), mer panosa y qomahum gaconucuma,

kao u 20 pagoBa U caonuTema Ha JoMahuMm U MehyHapoJIHUM HaydyHUM CKYNOBUMA U
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koH(pepennnjama. Kao uman ayropckor TumMa ydectBoBaia je y uspaau 10 HaydHO-
UCTPaXXMBAYKUX U CTPYYHHUX CTyauja U mpojekara. KoayTop je 1Ba TEeXHMUYKA pelleta.
Jenan je on ayTopa nBa momohHa yiiOeHHKa 1 jeHe MOHOrpaduje.

XKusu y beorpany, ynara je u Majka je ABoje Aerie.
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H3jaBa o0 ayTopcTBY

Nwme u mpe3ume aytopa lanujena [1jeBueBuh

bpoj nnaekca /

U3jaBibyjem

71a je JOKTOpCKa IucepTalja Mo HaClIOBOM

I[MPMJIOI" UCTPAXUBABY  [IPOIIYCHE  CIIOCOBHOCTU  JIVUKUX
TEPMUHAJIA

pEe3yJITaT CONCTBEHOI UCTPAKMBAYKOL Paja;

Ja IUcepTaldja y LEIUHU HU y JeJOBHMA HHUje Omiia IpensiokeHa 3a CTHIAme ApYyre
IUIIIOME ITpeMa CTYAH]CKHM IPOorpaMuMa JIPYTHX BHCOKOIIKOJIICKUX YCTaHOBA,

Jla Cy pe3yiTaTH KOPEKTHO HAaBEACHU U

Jla HECaM KpIIMO/Jla ayTOpCKa MpaBa M KOPHCTHO/JIa MHTENEKTYalHy CBOJHUHY APYTHX

Ji1a.

ITornuc ayropa

V¥ beorpany,
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H3jaBa 0 HCTOBETHOCTH IITAMIIAHE U €JIEKTPOHCKE Bep3uje

TOKTOPCKOr pajaa

Nwme u mpesume aytopa  [anwmjena [1jeBueBuh

Bbpoj nnnekca

Cryaujcku mporpam
Hacnos pana [IPUJIOT” UCTPAXKUBAKY TIPOITYCHE CITOCOBHOCTHU JIVUKNX
TEPMHHAJIA

Mentop ap Kartapuna BykanumnoBuh, jaumi. uHX. cao0., penoBHU mnpodecop,

Yuusepsurer v beorpany, Caodpahajuu daxyarer

W3jaBspyjeM na je miTamiaHa Bep3uja MOI JOKTOPCKOI pajia MCTOBETHA €JIEKTPOHCKO]
BEep3Wju KOjy caM IIpenao/jia paad IoxXpamema y JIMrHTajaHoM pemno3uTopHjymy
Yuusep3ureray beorpany.

Jlo3BospaBaMm n1a ce o0jaBe MOjU JIMYHHM MOJAIM Be3aHU 3a 0OUjame aKkaJeMCKOT Ha3uBa
JIOKTOpa HayKa, Kao IITO CYy UMe U Ipe3uMe, TOJJMHa U MECTO poljema U 1aTyM onOpaHe
pana.

OBM JNWMYHM TOAAalM MOTY ce€ O00jaBUTH Ha MPEXKHUM CTpaHUIlaMa JIUTHUTAITHE
OubaMoTeKe, y eJeKTPOHCKOM KaTajlory M Yy nyOnukanujama YHUBEp3UTeTa Yy

beorpany.

[ToTnuc ayropa

VY beorpany,
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H3jasa o kopuirhemwy

Osnamthyjem YHuUBep3uTeTcKy OmOmmoreky ,,CBerozap MapkoBuh® ma y JlururamHu
perno3uToprujyM YHHBeEp3uTeTa y beorpamy yHece Mojy JOKTOPCKY AMCEpPTAIH]y MOJ
HACIIOBOM:

[IPUJIOT HNCTPAXUBABY ITPOITYCHE CIIOCOBHOCTH JIYUKUX
TEPMUHAJIA

KOja je MOje ayTOPCKO JIETI0.
JlucepTauujy ca CBUM IpUIIO3UMA IIPeJao/ia caM y eeKTPOHCKOM (opMaTy MorogHoM
3a TpajHO apXUBHUPAIHE.
Mojy JOKTOpCKy JAuceprauujy HOXpawmeHy y JWUruTalHoM peno3uTopujymy
YHuBep3utera y beorpaay u 10CTynmHY y OTBOPEHOM IPUCTYIy MOTY Jla KOPUCTE CBU
KOjU TIOWITYjy onpende caapaHe y ogadpaHoM THIy JMiieHIie KpeaTuBHE 3ajelHHUIIC
(Creative Commons) 3a K0jy caM ce OIy4dHO/a.
1. Ayropcteo (CC BY)
2. AytopctBo — Hekomepuujaiao (CC BY-NC)
3. AytopctBo — HekoMmepirjaiHo — 6e3 pepaga (CC BY-NC-ND)

(3) AyTOpCTBO — HEKOMEPLHJAIIHO — JIEIUTH OA ncTuM ycnouma (CC BY-NC-SA)
5. AytopctBo — 6e3 mpepaga (CC BY-ND)
6. AytopctBo — nenutu o uctum yciaosuma (CC BY -SA)
(MonuMo 1a 3a0KpYXHUTE CaMO JeIHY O ILIECT MOHYh)eHUX JULEHLH.

Kparak ornuc JMIEHIIN je CAaCTaBHH €0 OBE H3jaBe).

[Tornuc ayropa

V¥ beorpany,
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1. AyropcrBo. J[03BoJbaBaTE yMHOXKABAhE, TUCTPUOYIIM]Y U JABHO CAOIIITABAKE JICIIa,
U TIpepajie, ako ce HaBele MMeE ayTopa Ha HayMH onpeheH onx crpaHe ayropa WM
JaBaola JMICHIE, YaK W y KomepuujaiHe cBpxe. OBO je Hajciao0OIHMja O]l CBUX
JUIICHIIN.

2. AyTOpCcTBO — HeKOMepuHjaaHo. [[03BosbaBaTe yMHOXKABAKE, TUCTPUOYIH]Y U jaBHO
CaolINTaBame Jieia, W Mpepaje, ako ce HaBele MME ayTropa Ha HaywH ojapeheH of
CTpaHe ayTopa WJM JaBaora JmieHre. OBa JHIIEHIIa HE JO3BOJhbaBa KOMEPIH]jATHY
ynotpedy nena.

3. AyTopcTBO — HeKOMepHUHjaJiHO — 0e3 mpepana. /[o3BosbaBaTe YMHOXKABamE,
TUCTpUOYIMjy M jaBHO CaoONIITaBame Jeia, 0€3 NIPOMEHa, NPEoOIMKOBama WU
yrnoTpe0e Jiena y CBOM Jiely, akO c€ HaBele MMe ayTopa Ha HauuH oxpeheH of cTpaHe
ayTopa Wi AaBaona jmienne. OBa JHIEHIIA HE J03BOJhaBA KOMEpPLHUjaIHY yIMOTpedy
nena. Y OJHOCY Ha CBE€ OCTajie JIMIIEHIe, OBOM JIMIIEHIIOM ce OrpaHuyYaBa Hajsehu oOum
npaBa Kopuihema jena.

4. AYTOPCTBO — HEKOMEPUHjaJIHO — JeJIMTH MO MCTHM ycjoBuMma. Jlo3BoJpaBaTe
YMHOXaBamwe, TUCTPUOYLM]y U jaBHO CaollITaBame Jeja, U Mpepajae, ako ce HaBene
MMe ayTopa Ha Ha4yWH ofpeheH ox cTpaHe ayTopa WM JaBaola JHMIIEHIIE U aKo ce
npepajga AUCTpUOyUpa TMOA HMCTOM HWIM CIMYHOM JuieHioM. OBa JUIEHIA He
JI03BOJbaBa KOMEPIHjaJIHY YIIOTpeOy Aena u mpepaja.

5. AyropcTBo — 0e3 mpepaaa. J[o3BosbaBaTe yMHOXKaBambe, TUCTPUOYIIM]Y M jaBHO
caolniuTaBame Jiena, 0e3 mMpoMeHa, IPeoOIMKOoBamba WM yrnoTpede aena y cBOM ey,
aKo Ce HaBelle MMe ayTopa Ha HauyuH ofpel)eH of] CTpaHe ayTopa UITK AaBaolla JHIICHIIE.
OBa nuieHIIa 103B0JbaBa KOMEPIUjaIHy yrnoTpely aena.

6. AyropcrBo -— JeJuTH 10X HCTHM yciaoBuMma. Jlo3BobaBaTe yMHOXKABambe,
JUCTPUOYLIM]y U JaBHO CaoIlILTaBamke Jiejla, U Mpepajie, ako ce HaBele MMe ayTopa Ha
Ha4uH onpeheH oj CTpaHe ayTopa WIM JaBaola JHIICHIIE W aKo Cce Ipepana
OUCTpUOyHpa TMOA KMCTOM UM CIUYHOM JuieHnoM. OBa JHIeHIA 103BOJbaBa
KoMeplHjaiaHy ymnotpeOy nema u npepana. CnuuHa je coPTBEpCKHM JIMIICHIIAMa,

OJHOCHO JIMIICHIIaMa OTBOPCHOI' KOJa.

IIpunoe ucmpasicusarsy nponyche cnocoOHOCHU JIYYKUX MePMUHANA
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