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TIPEJHTOBOP 

OBa KMWra, mMcaHa KaO HayuHa MOHorpaQvja, medbMHMCaHa „HaCJIOBOM 
BuuiekpumepujyMcku Mo0Oern yrpae!babba mo6puluHcKuX KOMOGa Yyrrba npouMcTeknma 

je vwa3 nokropcke nwWcepTauvje  OmmuMu3aauuja  „ynpaeJbaba 7frpouecuMa 
pekynmusauuje mogwpuluHckuX KOMNOGa yaJba KoOjy caM M3panMo M OnOpaHMO Ha 
Pynapcko-reonouilkoM dpakymTeTy YHWMBepaMTeTa y Beorpany 2014. romMHe mon 

MeHTOPCTBOM akaneMwuka mpodb. mp Cno06omaHa Byjuha w npodpeecopa mp Hukone 
Jlunuha, kao W kacHMje oDjaB/beHMX panmoBa WM3 nmpenMeTHe oOnmacTM. LiMrb 
oO0jaB!bMBaba OBaKO KOHLHMnMpaHOr HayuHO-MCTpaXMBaukor  mwaTepujama je 

„npakTMuHa mpMMeHa M ynoTpeOoa“ kao yuUuOeHMukor MuITMBa 3a moTpeOe mpenMeTa 
YnpaBrbabe M onTMMM3auMja mpoueca pekynTMBaLWMje NHOBpHIMHCKMX KONOBa M 
onnaranuvulTa Ha HOKTOpcCKMM CcTymMjaMa Pynapckor onceka Pynapcko-reonouikor 

dbakynreTa y Beorpanmy. Tlopen Tora MoOXe ce neMHnOM KODpMCTMTM Ha Oa3HMM 
pekynTMBaLMOHMM rmpenMeTMMa Monyna mnoBpuMMHcke ekcnnoaTauMje neXxuuiTa 
MMHepanHMX CMDpOBMHa, KaO WUITO je PekynTMBauMja nOBPpUIMHCKMX KOMmOBa WM 

onnaranuvuiTa Ha OCHOBHMM M TexHMuka M OMonouika pekynTMBauWMja y nOBPpUHIMHCKOj 
ekcnnoaTauvj Ha MacTep cTynMjaMa. OBOM „TipMHMKOM 3aXBa/byjeM  ce 
peueH3eHTUMMa Ha raxX{biMBO rIlpOuMTaHOM TeKCTy M_ KODpMCHMM CyrecTMjaMa, HapOuMTO 
np JacMMHKM LiBejah, npodbecopkM y neH3uMjM lyMapckor oDakynTeTa, mp HukonuM 
Jlwnauhy npodbecopy Pynapcko-reonmoumkor dbakynreTa y Beorpamy WM moceDHO 
akaneMuky ripodo. np Cno0onaHy Byjuhy npodbecopy y neH3auju Pynapcko-reononuikor 
dbakynrerTa y Beorpany v 3aMeHMky nuMpekTopa Pynapckor IlHcrurTyra y Beorpany Ha 

noMohwM OKO KoHuenuWMje caMe KHRoMre M TOKOM IlMCaM5a, Kao M rpuM M3panu HokTopcke 

naucepTrauuvje. 3axBaJbyjeM Mcp AnekcaHmpv TlayHoBMR Ha BeJMKOM Tpy/y OKO 
nekType M KopekType TekcTa, nMTepaType M MHHmekca MMeHa, KaO M nWr. MHX. 
CnaBoMupy BpajkoBuhy oko TexHMuke rnpurnpeMwe 1 rpenoMa TekcTa. 

Ulpebe moBpulMHcke ekKcnmnoaTauMje MWHepanHMX CMpOBMHa, a HapOudMTO 
eHepreTck\AXX pecypca c(DOcMJIHMX roOpMBa, uMiHe IIOBpIHMHCKe KOTIOBe yrJba TIlDOCTOpHO 
BOMMHaHTHMM O0DjekTMMa BenMKMX pymapckMX GaceHa KakO y HaC, TaKO M y CBEeTYy. 
EkcnnoaTaLMOHy aKTMBHOCT TipaTe HeraTMBHM OCKONOHIKM YyTMWajM Ha KMBOTHy 
cpenMHy uUlMpe OKONMHe, UITO Hac oGaBe3yje Ha WHTerpanHo rnnmaHMpaMe, 
peBuvTanvaauuvjy, pekynTMBauMjy M ypePeWw=e HapyuleHor rmpocToOpa 3a MHW-erOBO 
nOHOBHO XyMaHO kopuiuiheHbe y nocTekcrinoaTaLiMOHOM nepuo/ly. 
TlocrekcnnoaTauMoHa TexHMuka M OMomoumka pekynTMBauuja, omuiTe caHMpaMbe M 

ypehewe rnpenena 3aTBOTpeHMX NHOBPpUIMHCKMX KONmOBa M O/naranMuiTa, OJHOCHO, 
Tako HapyumeHor rmpocTopa M3a3BaHOr CBMM pynapckMM panoBMMa WM rnpaTehMM 
oO0jekaTMMa, 3axTeBa „jemaH „OnuITM „CMHTeTMUKM  MynTMnMCLWMNIMHapHM M 

MHTep/nicuvirnMHapHM npMcTym peulaBaba BeOMa KOMMNekKCaHOTr BWMuledODa3HOr 
MHXXeH»epckor ripojekTHor 3anaTka. 

Tlocroja uMTaB HM3 XDOHONOLIKMX npernena M MCKycCTaBa yCneHIHO 3aTBOpeHMX M 
pekynTMBMCaHMX NHOBPUHMHCKMX KONOBa Yyrrba, KDO3 aHanWM3y npMMepa y CBeTCKOj



npakcM nmpe3eHTOBaHO y Mojoj nokTropckoj nmwcepTauMjM. Takof}e, Ha OCHOBYy 
TeopujckMx acnekaTa mpoOneMa opnnyuMBaMba M yrnpaBJbaMba y HajulMpeM CMMCJIy, 

OTBOpeH je npo0neM „rno0DanHor“ npacTyna peulaBaHb5a ripVMiMeHe OBMX ODeHOMeHa Ha 
npouece TeXxHMuke M OWMonouke pekynTMBauMje mpenena HapyuleHMX WMJM 
nerpanuvpaHuMXx noBpLIMHCKOM eKcrinoaTaLWMjOM M aHajnWM3y HW-MXOBOr oOruiTer yTMLuaja 
Ha ekonouike opDakTope rlo X%\MBOTHy Cpe/MHy, eKOCMCTeM M OMO/GMBep3MTeT. 

TexHonouiku rnpouec pekynTMBauWMje, nOCMaTpaH KaO IIOCJIOBHM CMCTeM, MO/ie)1OBaH 
je npeko cBojax moTnpoueca: TexHMuka pekynTMBauMja, OMonmouika pekynTMBauuja, 
MOHMTOPpUMHra XMBOTHe CpenMHe M MOHMTODpMHra pa/He cpenuMHe, a yrpaBrbabe ce 
peanvayje kpoa3 nmpouec koja canpxwM noTmpouece mnmaHupaMbe, OpaaHu3OGahbe, 
npahebe peanmus3auuje u koHmpopja peanmu3auuje nOCHOBHMX aKTMBHOCTM. Kao 
KrbyuHM mpouec, mpouec nnaHMpaMba pekynTMBauMje Kpo3 cBe dbaa3e pa3Boja 

noBpuiMHckor Korla MMa TpM HMBOa: ripe:n1MMHapHM, OrlepaTMBHM M (DMHaJIHM M MOXe 
ce npMMeHMTM KaKO 3a HOBe TIOBPIIMHCKe KOTIOBe, TaKO M 3a HOBDUIMHCKe KONIOBe y 
pany 3a Koje TO npeTXOHHO HuMje neTaJbHO BpuleHO, KaO M 3a TpeTXORHO 
KOH3epBUMpaHe KOTIOBe. 

AHanM3oM mMoryhMX MonenckMX mnpMcTyma 3a nOnpulky OnyuMBaH-y TOKOM 
pekynTuMBauuje kpo3 paanMuvTe rpuMMepe M3 CBeTCKe rpakce M3Be/leH je CMHTeTCKM 
npvcTyn nmpenmMeTHe nmpoOneMaTMke M maT nmpe/nor HajnpuMKna/HMjMX MO/ReJICKMX 
aHanM3a „KaO TpMpO/iHMX,  „TeXHMUKO-TeXHONHOHIKMX,  „npaBHO-eKOHOMCKMX M 
npyuiTBeHoO-opraHM3aLMOHMX cakropa 3a nOnpuly · OnmnmyuMBaMba · TOKOM 
pekynTuBauuje. Tlopen Tora, nmpermenHo cy HaBeneHe TeoOpMjcke MOTryhHOCTM 

npMMeHe Monmena HenMHeapHor mporpaMuMpaMa, mpe cBera BMUIeKpMTepMjyMCKMX, 
BMuleaTpMOyTHMX M BMUIeLWMJbHMX MoOMenma, Kao ulTO cy ELECTRE, PROMETHEE, 

AHP, VIKOR u np. HedbuwHMcaMWbeM HOBe MeTOMOTOrTUMje y CTpyKTy4paMy ripouecMMa 

ynpaBrbaba M onjnyuMBaMba maTo je peulebe AnropuMTrMa nmpouecHor o/nyuMBaMba y 
nocTynky v43Gopa pekynTMBaLMOHOr peuleMbba, OHHOCHO M3DOpy HajOOJber, OrnTMMaJIHOr 
peuleba mpeMa 3amaTMM KpMTepMjyMMMa W Ynpenno%eHMM 7AanTepHaTMBHMM 
pekynTviBaL\MOHMIM BapuMjjaHTaMa. 

Ta6enapHo je mwdpepeHuvpaHo mBaHaecT MoryhMx onaOpaHWMx KpMTepujyMa kojM ce 
Mory npencTaBMTM HyMepMuUuKOM W/MHM ONMCHOM BpenHoulhy, C TMM na Cy HekKM 
KpMTepMjyMM anTepHaTMBHO TIOXeJbHM, HyXHM MNM Ge3 anTepHaTMBe y OOJMKy 
neTepMMHMCTMuKMX MJ OrIMCHMX ronaTaka. V136op pekynTvBaLuMoHMX peuleHba Moryh 
je cenekuvjjoM onpehjeHor 6poja o/ MakcMMa;Ho nBaneceT aniTepHaTMBHMX BapMjaHTM 
3a CBaKM HOBPpUHIMHCKM KOT\, lnOCeOHO aHajorHO Ce;nekLMjoM KpMTepuMjyMa. 3a noTpeoe 

npojekTHMX peuleH-a OnHOCHoO, V3a0paHWMX TOBPpUIMHCKMX KOTIOBa KaO MCTpa)MBaudKMX 
nonvroHa M3aOpaH je Monen PROMETHEE. Be3 ynaxeMa y aHanM3y M OLHeHy 
BMuleaTpMOyTHMX MoMena, npM WM3Oopy Momenma mpeBary je MMaNJO MCKyCTBO y 

H-erOBOM kopuiheM»yy, nocTMrHyTM pe3ynTaTM M yrpaljeHocr y PROMETHEE wonen 
ulecT reHepanM3oBaHMX KpMTepujyMa 3a McKa3MBaM=e mpeopbepeHuMja noHocMoua 
onnyke, uiTo yonaxaBa cy0jekTMBMTeT rpojekTaHaTa. OBo He Herupa ocTane MeTone 

M He MCKTbyuyje H-MXOBy ITiDMMeHIbMBOCT y peulaBab»y oOBor TMma mpoOnmeMa ca 
akueHTOM Ha MaTeMaTMuky MeTOny PROMETHEE, koja je nocnyxuvna y 3aBpHIHOM 
neny nuceprTauuje M oBe Kbre 3a TecT MCTpaX\BaHba Ha TDpM TIOJ1MrOHa y 3eMJbM M 
perMOHy: nOBPpUIMHCKM KOHn KneHoOBHMK Kocronmaukor yrrbeHor GaceHa; ITOBPUIMHCKM 
kon TaMHaBa — 3anmanHo Tlombe konyOoapckor yrmbeHor GaceHa y CpoOujM, kao M 
nOBpHIMHCKM KOn BoryTOBO Ceno y YrmbeBMuKOM yrfbeHOM DaceHy y Peny0nunuM 

Cpnckoj (BocHa M XepueroBMHa). Pe3aynTaTM WMcTpaXMBaMba rnmpencTaBrbeHM Cy 
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paHrMpaMbeM rnojenMHMX TpoOjeKTHMX pekKynTMBaLMOHMX peuleMba O „WMH/eKCy 
npedpepeHuuja kao MoryhMX anTepHaTMBHMX BapujaHTM ypef)eba 

nocTpekynTMBaLMoHMX rpe/Aena 3a cBakM noBpuiMHckuM Kkori M ıparehu onnaranuuıHM 
npocTop. Haumwe, kao npBopaHrupaHa peulteM5a no penocne/y TecTMpaHbba no0OuMjeHe 
cy cnenehe BpenHocTM: 1. KneHOBHMK, koMe ce npennaxe BpahaHbe nerpanvMpaHuMX 

(HapyuieHMX) noBpulMHa eKCroaTaLMOHOr HOJba UIyMapCKMM M TOJbOrpWMBpenHMM 
sacanMMa KOMOMHOBaHO Ca BOneHMM TOBPpHIMMHaMa, TTapKOBCKMM, CHODTCKO- 
pekpeaTMBHMM W iCnMuHMM canmpxajaMa; 2. TaMHaBa — SanamHo flobe, 

noulyMJbaBaM»be M 3. BoryTOBo Ceno, noulyM/baBakbe. 

Ha ocHoBy noOujeHMx pe3ynTaTa 3a ekcnepMMeHTaNHe TIOBDHIMHCKe KONMNOBe M 
HoMXOB | OKONMMN,  CMaTpaMO ·WMX ·HajlOBOJbHMjMM,  OHOCHO, · „OTMMaJIHMM 
pekynTMBaLMOHMM BapjMaHTaMa kKoje mope/n OCTaNMX BMCOKO TO3MLMOHMPpaHMX 
peaynTraTa, najy ynoTnyHbeHy cnMKy ypePleMWa mnocTekcnnoaTaLMOHMX rpenena. 
Ilocanaulba pekynTMBauMoHa rpakca y cBeTy, noka3ana je na je Moryhe CTBOpMTM 
HOBE TO/JbOTpMBpenHe, UIyMCKe, nWMBancKke, napkOBCKe, TypMcTMuke WM wnpyre 
OOHOBJbMBaHe ripocTope KaO M HOBOdDOpMUMpaHe akBaTopuje, ueMy Tpe6a TeXxMTM y 
Hautoj npakcuM pekynTMBauWje. 
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1.0. yBOn 

Pa3Boj noBpulMHCKMX KOMOBa yrrba KkaO ODyHnaMeHTaHMX eneMeHaTa eHepreTCKO- 

MHNnyCTDpMjckMX npMBpenHMxX uenMHa, mpaTe HeraTMBHM eKOJONIKM YyTMWHajW Ha 
XMBOTHy cpenMHy pynapckMx GaceHa M ulpe. To Hac oGaBe3yje Ha WMHTerpajHo 
nnaHMpaMbe, peBMTanM3auWMjy,  pekKynTMBauMjy M ypefeMwbe nerpanMpaHor, 

„HapyuleHor“  nmpocTopa 3a WerOBO  HOHOBHO „XyMaHO  „KopMulhebe y 
nocTekcrinoaTaL\MOHOM rlepMony. 

PekynrTuBauuja, peBvTanaaauvja w pecraypauMja HapyuleHor 3eMJbMumTa HacTajlor 
pa3BojeM nMHaMMKe pynapckMx panoBa, HymM OpojHe MoryhHocTM. Kako 6M ce 

vw3Gernmne uuTeTHe nocnenMUHe TMX aKTMBHOCTM, HaKOH TeXHMuke M OWOnoulke 
pekynTuMBauWje, ycnocTaBrba Ce HOBM eKO-cMcTeM y nerpa/nupaHoM ripene!y. Y TOM 
CMMCI1y rTpeneo pekynTMBMCaHMX nmoBpuMHa yKmanma ce y mocTojehy eko-3ajenHMLNy 

vnua ce nak y uenMHM MM nenMMMuHO MeHba bberOBa HaMeHa 3a HoBe IloTpe06e. 

PekynrvBauuvja WMa MynTMnMCLWMrNRnMHapHM M MHTepnMcuWMnnMHapHM KapakTep jep 
npencTaBrba CMHTe3y pynapCcko-TeXHOJITIOLIKMX, MH)KeH»epCKO-TeOJTIOLLKMX 
(reoOTeXHMuKMX «M Č“XMNHPpOTeONOUHIKMX), XWMJDpOTeXHMUuKMX M  „OGMOWMHX)KeH>epCKMX 
(arpoTexH\MukMX-TIOTbOripMiBpe/1HMX M HIyMapCKMX MejnMOpaTMBHMX rTOCTyraka), kao M 
npyrvx TexXHMukMX Mepa koje ce mpeny3MMajy y uMJby TpaHcopopMauuje TeXHOreHO 

HapyuieHor 3eMJbulLITa y CTaHbe IIOrOnHO 3a TlOJboripMiBpenyy (BOohapcTBo, paTapcTBo, 
BMHOrpa/lapcTBO Ca BMHaPCTBOM, rlO/1DyMapCTBO M BMHCKMM TypM3MOM, rlue;1apCTBO, 
ulyMapCTBO, pWMOGapcTBO M “CTOdUaDpCTBO), 3aTMM JIOBHM TyDpM3aM, CHOPTCKO- 
pekpeaTMBHM canpxajM, OaHbockM M eTHO-TypM3aM KaO M rnpocTop 3a rpanWTe!rbcTBO 
pa3anuvuvTe HaMeHe: rapkoBcke M_ apxXMTeKTOHCKoO-nej3aXxHe aMOHUjeHTa;nHe LHenMHe Ca 
XOPTMKyJ1TypOM, ripiponHMoauke M Kyn1TypHe canpxaje, W eTHO M pypaiHy rpa/iHRoy, n 
nak y npyre eKOHOMCKe CBpXe KaO UITO Cy BeTpOnapkoOBM, HnpocToOp 3a conapHe 
naHene WwnM MHdOppacTpykTypHe o0jekTe pa3nMuMTe HaMeHe, aKO je TaKO HeUITO 
npenBuvf)}eHo ypOaHMcTMukMM rT1aHOM 0uino koje kaTeropuje. 

TipaponMWbaukM mocMaTpaHo, pekynTMBauMjoM ce nocneulyje OOHaBJbaHMbse cTapuMXx M 

HaceJbaBaM5»e HOBMX OMJbHMX M )MBOTMM-CKMX BpcTa, ODopMMpaMW=e cTaOMNHMX eKO- 
aajenHMua y LWFby YycnmOCTaBJbaMb5a ekOmNoulke paBHOTeXe M O/pXWMBOr pa3Boja 
npMpo/iHMX OOHOBJbMBMX pecypca. y TOM CMWCNy, npeneO pekKynTMBMCaHMX 
noBpumHa ykKmama ce y mocrojehi reorpad0ckM aMOMjeHT  ca CBOjMM 
OvonMBep3MTeTOM M „eKOCMCTeMOM“ MNM Ce nakK y LHeJnMHM MNM HejMMMuUuHO MeM5a 

H-seroBa HaMeHa 3a HoBe 06ynyhe noTpe0e. 

TipouecM ekcnnoaTaLuMje CBMX KODpMCHMX MMHepanHMX CMpOBMHa nO TOCne/H.WMX 
necerTneha nponinor Beka yrnaBHOM cy ce 3aBpulaBanu rmpeCTaHKOM OTKOrTaBaM-a a 
saTBapaHM pynapckM o0DOjekTM, mpenyulTaHM 7byHmckoj HeOpM3M M 3yOy BpeMeHa. 
HavMe, Ha HanyUITeHMM «„TOBDUIMHCKMM KONOBMMa CTBOpeHM Cy HapyuleHM 
nocTekcnnoaTaLMOHM mnpenenM M HOBOOOpMMpaHe TeXHOreHe 7TOBPUIMHe 
noncTakHyTe caMoOpeky;1TMBaLjoM. 

Sa npvwuponaH HauMH ODOHaBJbaMa eKocMcCTeMa Ha jeHHOM HapyuleHOM TeXHOTeHOM 

perbeQbHoM mpocTopy moTpeDGaH je myr BpeMeHckM nepvom. BpeMeHckM nepuo/m 
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caMOODHaBJbaMa (ayTopekynTMBauWMje), OJHOCHO HaCeJbaBaMb»e TIMOHMPCKMX BpcTa 
npencTaBrba BMulerOmMUIRM HpoueCc M WM3pa3MTO 3aBMCM ON 3aCTyrrbeHOCTM 
xpaH/buMBMX MaTepuja 3a pa3Boj 0vrbaka Ha nerpanuMpaHUuM rnoBPpulMHaMa. 

Pa3BojeM ekonruje Kao HayuHe nuMcuuMrnMHe y CBeTy M KO/i Hac HacTaje HOBM panHuM 
OKBMDp 3aulTMTe XMBOTHe CpenMHe y HepMHM M mojenMHauHO 3a CBaKy lOKaUWMjy. 
Bpuvra o ouyBab»y npuvpone 3anmouMMWoe ca MCTpaXHMM pa/lOBMMa, HacTaB;!ba ce ca 
oTBapaM»eM neXuuiTa, nocTM3aMbeM tlyHe ekcrinoaTauWje, a nocne 3aTBapalba Kora, 
HapyuleHM TIpOCTOpM ce peKynTMBMUIy. Y 3aBMCHOCTM On BpcTe HapyuleHMX 
noBpul/Ha nmpMMeMyje ce M nedMHMcaHe Mepe (WMnM BpcTe) pekynTMBauWMje: 

ayTopekynTuBauuja, nonypekynTuBauuja M eypekynTMBauUja. 

TloBpuiHcka ekcnnoaTauWMja yrrba je BpeMeHCKM /yropouHM rpojekTHM 3a/aTak KojuM 
M3a3MBa eKONOHIKe TDOMeHe y »WMBOTHOj Cpe/MHM. YomumTe, OBe HnpoMeHe ce 
MaHMQDecTyjy y NOBPUIMHCKMM M TFTOpMIM MeynOBMMa 3eMJbMHe KOpe, KaO M y 
npareheM BOneHOM M Ba3/lyUIHOM OMOTaUuy 3a CBe BpeMe XWBOTHOT LWMKNyCca 
nOBPUIMHCKOr Korla. 

Ilocanaulttba npakca yka3yje na je HeraTMBaH yTMuaj noBpulMHCke ekKcrinoaTauWMje Ha 

)MBOTHy CpeMHy yrmnaBHOM mOocCMaTpaH KaO cekyHmapHM mpoOmeM M Mma Ccy 
TpOuIKOBM pekynTMBauWMje HepeajiHO yMaH-MBaHM KaKO OM OHM MMHWMMAaJIHO yTMLAaJIM 
Ha yKynHy ueHy ekcnnmoaTauMje. PenaTMBM3OBabe WM mnojeHMHOCTaBJbMBaH5e 

pekynTMBauMje Ha NOBDUHIMHCKMM KONOBMMa yrrba noBomM Hajueule nO M-eHOr 
HennaHckor crnpoBoheMa, npe cBera Ha OHMM nenOBMMa IIOBPUIMHCKMX KONOBa y 
nocTekcrinoaTauLWMoHoj (pa3u. 

OBakaB orepaTMBHM npucTyr \AMa 3a nocnenuMLy HM3 HeraTMBHMX rlojaBa: noBehaHbe 
o0uiMa pa/noBa Kako Ha TeXHMukoj Tako M Ha Ouonoulikoj pekynTMBauMjM, yrpoxxaBaHbbe 
peXxWMa TOBPIHMHCKMX M HnO/3eMHMX BOHa, yrpoXxaBaMWM=e CTaOMNHOCTM 3aBPUIHMX 
KkocMHa Konma M onnaranuMuilTa, HenOBOTbHOr aMOMjeHTanHor M nejaaxHor yknanaMa 

HoBOQDOpMupaHor TeXHoreHor peJbedDa oTKOmnaHMX M OJnOXeHMX MaCa, YyKyRHO 
noBehaw»e TpoulikoBa urTn. Idla 6u ce 436ernu onMcaHu rpo0neMu, pekynTuMBauWMjy je 
HeonXxoOHHO TpeTMpaTrM kKaoO jenaH „On TeXHMUKO-TeXHONONIKMX ·|npoueca 
ekcnnoaTauuje yrrba M nocMaTpaTuM ra Kao ripojekaT on noueTKka McTpaXWMBaM-a M 
oTBapaM»a noBPpLlIiMHckor Kora, na Kkpo3 cBe oba3e pa3Boja ekcnnoaTauuMje nO RbeHOr 
saTBapaMa. 

TlocrekcnnnoaTaLuMoHO caHMpaMbe MmerpanmMpaHor mpocTopa M3a3BaHOr py/apckMM 
oO0jekruMa M ypefljebe rmpenmena NnOBPpHIMHCKMX KONHOBa y OCHOBM mpencTaB;/bajy 
CMHTeTMUKM MH)XKeH-epCKO-TeXHMuKM BeOMa KOMIneKcaH, MWyropoMuaH M [JlaHCKM 
aHanuaTMuaH MynTMnuMcuurnMHapaH M ripodDeCMOHa;1HO-TMMCKM, CTpyuHoBMuledpa3HM, 
npojekTHM 3anaTak. Tlourmo je oBaKkaB mpojekaT GOa3MpaH Ha OHnpXMBOM pa3BOjy 
nocMaTpaHe XWBOTHe cpenMHe, rne mopen noMahMHcKor ra3nOBaHb5sa MMHepaJIHO- 
CMPpOBMHCKMM KOMIJIOKCOM KpO3 paLMOHaJIHOCT eKcrunoaTaLMOHMX panmoBa Tpe6a 
MCIIlyHMTM TeXHMUKO-TeXHONHOHIKe M eKOHOMCKe dpakToOpe, y3MMa ce y OO3Mp M 
sauiTMTa %AMBOTHe cpenMHe, koja TpeGa na ocTBapuM M Mopa:uHe M eTMuke ripMiHuurne y 
norneny npenBvPhaMa, mnmaHMpaba W mnpojekToBaMba, TeXHMuke WM Owonmouike 

pekynTuBauuje nerpanvpaHuMx moBpulMHa, ma mo couMjanHMX dbakTopa y morne/my 
v3rpanMW5=e HOBMX npyuiTBeHMX ca/mpxaja MnM ycmocTaB;JbaMb5a eKocMcTeMa kojM he 
OMTM Ha KOpMCT HOBMM HapaummajMMa, y npMpomHoj M eTMuHoj mpepacrnonernaM 

npyuiTBeHor GoraTcTBa uMTaBOM HM3y reHepauuMja McTor nmonpyuja, perMoHa MnM Ha 
npxxaBHOM HMBOyJ. 
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Tlpoq. 0p BojaH C. JJuMumpujeseuh, 0urnn. uHx. pyoapcmea 

O6ea0ef)jebe ycnoBa 3a edpekTMBHO M edDMKAaCHO HaMeHCKO CaHMpaMbe M 
orneMeM-4BaMbbe nerpanMpaHMX nOBpuWMHa KaO rpenyCHOB IOHOBHOT KopMuiheM5a 
OBMX mo/pyuja monpa3yMeBa akKTMBHOCTM Ha M3GCopy M opraHM3auMjM aneKBaTHe 
TexHojnoruje TexHMuke M OWwonoumke pekynTMBauMje M YyrnpaBrbaHbby M ra3nOBaH-y 
HOBOCTBOpeHMM pecypcMMa Ha oOmnaranWMuITMMa TIOBDHIMHCKMX KOMOBa. [locTynak 
nnaHvpaMbb5a peBuMTanM3auMje M Mepa pekynTMBauWMje Ha mOBpulMHaMa Ha KojMMa je 
saBpuleHo onnmarabe 3acHMBa ce Ha aHanM3M CBMX NOJna3HMX TpMponHMX M 
TeXHMuko-TeXHOnoLIKMX napaMeTapa. 

Y npuponHe napawMeTpe cnanajy: 

- npuponHe M HOBoHacTane KapakTepuMcTuMke perbedQba; 

- KnWiMaTCke kapakTepuMcTUKke ronnpyuja rIOBpLHIMHCKOr KOrla; 

- nWTOnoulka CTpyKTypa OTKpMBKe M janoBMHe mpocTopa Ha KojMMa he ce 
nOBPUIMHCKUM KOTIOBM LILIMPpMTM; 

– OCOOMHe 3eMJbMuliTa M nernocona; 

- kapakrepvcTMKe nmpMponHe M Ha peKynTMBMCaHMM TOBPpuUIMHaMa CTBOpeHe 

BereTauuje. 

Y TexHMuko-TexHonotike napaMeTpe cnanajy: 

- nwiHaMuMKka ekcrinoaTaLWMje OTpkpMBKe TIO eKCrInIOaTaLIMOHMM TIOJbMMa; 

- TexHonoruja oTkonaBaMa M OnjniaraHbba OTKpMBKe; 

- nokauujja onnaranutnuiTa; 

- BpcTe M KapakTepucTuMKe rpMMeMeHe orlipeMe MT/AH. 

TloBpuiHcka ekcrinoaTauuja yrrba je nHaMMukM OTBOpeH HyropouHuM ripojekaT KojuM 
npoy3pokyje aHauajHe, ripe cBera BM3ye;lHe IIDpOMeHe XBOTHe cpenUuHe M nej3a»XHOr 

okonMumla. Hajonuiuje, cBeyKymHe nmpoMeHe ce neulaBajy y TrTOpMbeM Mmeny 
nuvTocQepe, y uemoj xwmpocdoepM M y moMbeM meny aTMoOCOQpepe ynpaBO y 
HenocCpe/IHOM KOHTaKTy Ca aKTMBHOCTMMa NOBPpuIMHCKe eKcrnoaTauWMje. [loMeHyTe 
npoMeHe meulaBajy ce y CBMM nepMonMMa INOBPpUIMHCKe eKCrUIOaTaLWMje, OJHOCHO 
TOKOM Pa/nHOr BekKa TOBPUHIMHCKOT KOTla. 

Tipouec nenoBaMba pynapckMx panmoBa Ha je/HOM TIDpOCTOpy y LWMJby OTKONnaBaM-a 
KOpMCHe MWMHepanHe CMPpOBMHe MO OCcaMnmeceTMX ronMHa mnBanmeceTOr Beka 
saBpulaBao ce ca npecTaHKOM ekcrninoaTauWMje jep je npuMapHoO OWNno rpoM3BOnWMTM 
KOpMCHy MMHepa;lHy CMPpOBMHy, HOK Ccy mocnenMue HacTane ekcrinoaTauuMjoM OuMne 
on ceKkyHnmnapHor a3Haudaja. TakO Cy MHOBDpUIMHCKOM eKCNnnoaTaLMjOM neXuulTa 
MMHepa;lHMX CMDpOBMHa CTBapaHe BenMKe nerpamMpaHe (HapyuleHe) nOBPpUIMHe 
ocTaBJbeHe CNHOHTaHOM caMo3apamiMBaMWy. 3a npwpomaH HauMH OOHaB/rbaMb5a 

ekocMcTeMa Ha jenHOM nerpanMpaHOM TeXHOreHOM peJbe(bDHOM rilpocToOpy noTpeOaH 
je nyr BpeMeHcku nepuvon. 

PekynrTuBauuja, peBvwrTanvM3aauMja W nmpocTopHo ypef})eMbe nmpocropa o0DyxBaheHor 

pynapckuM o06jekTuMa y rnpuHuWMry rnpencTaB”bajy y TeXHMiUKO-TeXHOJTIOLLIKOM CMMCJIy 
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BeoMa C;loOXeH, BpeMeHCKM nyropouaH M CTpyuHO 3axTeBaH My;1TMdDa3HM TipOLieCHM 
sanaTak. OH ce cacTroj on mpemBuvPaMWba, mnaHMpaba W npojekTOBaM=a, Tpeko 

ekcnnoaTauMoHMX panoBa, TexHMuke M Ovomoujke pekynTMBauMje nmerpanvpaHMX 
noBpuuHa, ma no WM3rpanM=e HOBMX /pyuBeHMX campxaja M YCnmOCTaBrbaHba 
GOMrbHMX M )XMBOTMMHCKMX 3ajenHMLa M ripMipo/1HM'X CTaHMHITa, eKOCMCTeMa, IIp deMy 
je TOKOM Tpajaba mpoueca pekynTMBauWMje YyKrbyueH udMTaB HWM3 IpWMponHMX, 
TeXHMukVIX, eKOHOMCKUMX M COLMja1HX (bakTopa. 

Y  OCHOBM OBaKBMX nyrOpouHMX mpoueca je cekKBeHLMjajnHOCT, Mef)ycoOHa 
yCHIOBJbeHOCT aKTMBHOCTM, OOMMHOCT BpeMeHCKMX M IIDOCTOpHO IIDpOMeHJbMBMX 
nonaTaka M WHdpopMauMja, Te W.MXOBa y3ajaMHa MOBe3aHOCT, UITO OonaTHO 

noBehaBa moTeHuMjanHe pM3Mke 3a yKynHy peanmM3auMjy npoueca pekynTUMBauWuje. 
OBakBM, BMUIOCTDyKO CHOXeHM nmpoOmeMM ce mpeBa3Mna3e OpraHM3OBaHMM M 
OnTMMM3OBaHMM · yrpaBrbabeM «nmpoueca „pekKynTMBauMje y ·CBMM dja3aMa 
noBpul/Hcke ekKcnnoaTauMje, M TO moceOHoO y mpouecy nnmaHMpaMba, Kama je 
noTpeOHO Kpo3 cTymMjcke  aHamM3e enaOopMpaTM BapuMjaHTe W W3aOpaTM 

OonTMMM3OBaHa peky;nTMBaLWMoHa peuleMa. 

OBakBM, BMUIOCTDyKO CHOXeHM nmpoOmeMM ce mpeBa3Mna3e OpraHM3OBaHMM M 
TMMCKMM aHa;nMTMuKMM O/1yuMBaH5eM O M3GOpy BapujaHTM, OJHOCHO aj1TepHaTMBHMX 
npojekTHMX pekynTMBaLMOHMX peuleba kKkao MoryhMx canpxaja YypePeWwa 

nocTekcrinoaTaL\MOHMX TpOCTOpa HOBPpuUIMHCKMX KONOBa M OynaranMulTa Ha OCHOBy 
nedHMicaHMX kpuMTepuUjyMa. 

Mlocanaulba MckycTBa mokKa3yjy na ce HeraTMBHe nmocnenMue yTMuaja pynapcke 

akTMBHOCTUM TIpA TIOBDpIHMHCKOj eKcrinoaTaLWMjM CBMX neXWMuITa MMHepa;jlHMX CMDpOBMHa 
Ha »WMBOTHy CcpemMHy Hajueule WcnmOJbaBajy KpO3 HeCcCeneKTMBHO CMaH5eM5e 
TpoulkoBa pekynTMBauLWMje KaKO OM WMCTM MWMHMMaNHO YyTMHanM Ha YyKynmHy LHeHy 
ekcnnoaTauuje. Tako ce y npakcu nope/n MeTanMuHMX M HeMeTajMuHMX MMHeDpalHMX 
cMpoBMHa, pekynTMBauuMja oGaB;bana M Ha pynapckMM o0DjekTMMa ODOCMJIHMX ropMBa 
KaO HOBPHUIMHCKMM KONOBMMa Yyrba, Hajueuhe HenmnaHCKM, M TO YyrnmnaBHOM Ha 
o0jekTMMa M ne:oBUMa korlOBa Koju cy y nocTekcrinoaTaLMoHoOj ODa3M. 

OBakBO peulaBaM=e nmpoOneMa pekynTMBauMje MMa 3a mocnenMLIy HM3 HeraTMBHMX 
nojaBa, noueB o/ HauMHa onjnarakbba Maca Wı oopMupaMoa ognnaranuuiTa ca acnekTa 
cTaOWMJIHOCTM, epoO3MBHMX mpoueca, rnenOnouIKMX M reOMOpOpOnOHIKMX IIpoOMeHa, 
npoMeHe reorpadpcke aM0OujeHTarnHe uenuHe, nejaaxHor okonuMula M_ npyro. Ha 6u ce 
v306ernuv onuvcaHu rpo0neMu, pekynTMBauWjy je HeornXonHOo TpeTMpaTUM Kao noceDbaH 
v cneuadDMuaH yripaBrbaukM rnmpouec, nMHaMMukM y BpeMeHy M riDOCTOpy ycknaf}eH 
ca daaamwa u npouecuwMa noBPpLiIMHCKe ekcrninoaTaubuje. 

VicrpaxaBaMe oBor TMma je nedouMiHMcaMe MeTOnmororuje M anropMTMa nOHoOuleM5a 
KrbyuHMX O/;1yKe TOKOM pekyn1TMBaL\je kao I MaTeMaTMuKor MHTerpa;nHor Monena 3a 
noTpe06e no0Oujab5a onTMManmHor pekynTMBaLMOHOr peuleMbb5a KaO HajOoOJber Ha 6a3M 

ycnocTaBrbeH\MX kpviTepujywa 3a ypeljebbee nocTekcrinoaTaLuMoHwXx ripenena. 

VicrpaxaBaHbe ce MoOXe peanM3OBaTM Ha TeOPpMjCKOM M TpakTMuHOM HMBOy. y 
npenekcnepMMeHTanHoj caaM nmeduwHMume ce mpouecHM IpMcTyn M W3rpanMa 
npouecHor Momena kaO OcHOBe 3a napaMeTpM3auWMjy BWuleKpMTepMjyMcke M 
BMuleaTpMOyTHe aHanua3e kao u rpernen MoryhMx Mone;ckuMXxX npucTyrna 3a nopipulky 
onnyuBaHoy TOKOM pekynTUMBauuje ca rpenno3MMa pa3anMuMTMX TeopMjckMxX Mone;a 
BMulekpvTepujyMcke M BMuIeaTpMOyTHe aHanWM3e. TOKOM ekcIepWMMeHTajHe aHanuM3e 
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y OKBMDpy OnMTHMX WMCcTpaXMBaba mnpWMeHMhe ce HajnpMKnmnamHMje MO/eJICKO 
vwcnMTMBaMW-e ca TpM pa3anMuMTa noOBpulMHCKa Koma, y3eTMX KaO eKCnepMMeHTa;jHM 
nonMTOHM ca „pa3nMuMTMM TpWMpO/iHO-TeOJ1OLIKMM,  TeXHMUKO-TeXHOJIOLHUKMM M 
opraHM3aLMOHMM KapakTepuMcTMKaMa. 

VicrpaxABaMs5a moceOHo noODOuja Ha 3Hauajy ako ce MMa y BMHny na ce kon HaC M y 
CcBeTy, He CaMO y pynapcTBy M HnOBPpuUIMHCKoj ekcrinoaTauLMjM neXxWMuITa MMHepanlHWMX 
cMpoBMHa, mpoOneMy ynpaBrbaba mpouecMMa mpuwmaje M3y3eTHa naxMa. TMMe 
cBaKkoO McTpaxMBaMbsa MmoOuvja Ha MBa OCHOBHa KDpMTepMjyMa: aKTyeJlIHOCTM HayuHO- 
vwcTpaxuBauke rpo06neMaTuke M cneuMd)WuHOM KapakTepy McTpaXMBauKkOor IOCTyrika. 

Kapakrep oBor McTpaxuMBaM5a ornema ce y nedbMHMcaMoby MeTOmoOJOTUMje M M3panuM 

Monena 3a BWMuleKpMTepMjyMCKO M BMUuIeaTpMOyTHO oO/nyuMBaM=e, Oa3MpaHMX Ha 
npoueCHOM &npMcTymy, y dbyHKuMjM onmTMMM3auMje YynpaBrbaba mnmpouecMMa 
pekynTuBauuje y cCBMM (ba3aMa noBpLuIMHcCke ekcrinoaTaLuUje. 

OcHoBHe rtona3He rnocTaBKe OBor McTpaXMBaukor pana OnHOCe Ce Ha He/IOBOTbHy 
vwcTpaxeHocT M nmoTpeOy 3a uHenOBMTMM carmenaBaMbseeM mpoOmeMa Be3aHMX 3a 
npouec pekynTuMBauuje. 36or cBoje 3axTeBHocTM M npyuilTBeHoOr 3Hauaja noBpuilMHCKa 

ekcnnoaTauuja yrrba nyro je 0Ouna ayTOHOMaH CMCTeM KojM je HapouMTO Tek KpajeM 
20. W y 21. Beky noueo na nomnexXe CHOJbauIlbMM yTMuajMMa, mpe cBera 
orpaHMueMoMMa Koja Cy Be3aHa 3a 3aulTMTy %MBOTHe CpenuMHe U ekojllorHjy yoruliTe. 

Tlon yrvwuajeM HM3a yHyTpaulMX M CHOJbauIRMX neTepMMHaHTM M OrpaHMueMa, 
npo0neM noBpuiMHcke ekcnnoaTaubMje yrrba noce0OHo je anocTpodpupaH, jep je yrarb 
eKoOJOuIKM HajHernpWMXBaT/bMBMje (DOCMJIHO roOpMBO. MehP)yTMM, OH je MCTOBpeMeHO M 
HajaHauajHMjjM eHepreTckM pecypc. KBanvTeT yrrba orpaHMuaBa eKOHOMCKM panuMjyc 

TpaHcnopTa on noBpuIMHCKMX KormoBa, ma je y HenocpenHoj OnM3MHM HeomxomHa M 
nokauvja BenMKMX noTpoulaua. EKoOHOMcka M TeXHoOnmouuKa IpMHyna 3a OBaKBOM 
npOCTOpHOM KOHHeHTpaLWMJOM M CTpyKTyMpaMbbeM pynapckO-eHepreTckor cMcTeMa 
MIMa HM3 HeTIOBOTbHMX yTMUHaja Ha )%X\BOTHy CcpenMHy, Kao ıuTo cy aaraheMee Ba3/lyXa, 
Bone M Tna, 3aTMM 3ay3MMaM=e 3eMJbULITa, HeraTMBHe TpaHcdoopMauuje rpenena, 
nopeMehajan BomHor peXMMa WM TpaHCHOpTHMX KOMyHMKauMja, nopemwehajM 

MMKPOKTIMMe M ekOCMCTeMa. 

CBe nOMeHyTO, y 3HauajHoj MepM ce MeM=-a M y CBeTy, M KOn HaC, TaKO UITO Ce 
BnacHMLUM mpaBa ekKcnnoaTauMje 3aKOHCKM OoGaBe3yjy na HM3OM TeXHMUKO- 
TeXHOJIOLIKMX, OMOJIOLIKMX M COLIMO-eKOHOMCKMX Mepa TIOTIIlyHO aHynpajy HeraTMBHe 
yrvuaje noBpuilMHcke ekcnnoaTauWMje yrrba Ha X%MBOTHy CpenMHy. OBaj ckyn Mepa y 
CyuITMHM mıipe/cTaBJba HM3 Mepa pekKynTMBauMje Ha mpocToOpy oOyxBaheHOM 
o0jekTMMa roBPpulMHcke ekcrinoaTauUje yrrba. 

Y nocanauboj mpakcM noOBPpuIMHCKe eKcnmnmoaTauMje yrrmba, HMCy Y TOTNHyHOCTM 

vWcTpaxeHM M cMCTeMaTM3OBaHM nMHaMWMuKM M BpeMeHCKM rpouecM pekynTMBauMje 
kao M npyre OMTHe neTepMMHaHTe Koje y 3HauajHoj MepM Mory ma nopBehajy 
TpoulkoBe pekynTMBauMje, a y KpajbeM M ueHy eKcnnoaTauMje yrrmba. OBO ce 

noce6Ho onHocM Ha rpouec rnaHMpaMba pekynTMBauMje M WoeroBe neTepMMHaHTe 
Kao KrbyuHe 3a edpMkacHy M edpDekTMBHy peanw3auWMjy pekynTMBaLWje TOBDpUIMHCKOr 
kona. M3 cBera WM3HeTOr, jacHo je na oOnacT pekynTMBauMje y MOBpUIMHCKOj 

ekcnnoaTauvjM yrma HMje nOBOJbHO McTpaxeHa M ma cBaKakO mocToje 3HauajHe 
MoryhHocTu na ce kpo3 oriceXxHa McTpaXWMBaM-a y3 npMMeHy HayuHWMX M rpakTMuHWMX 
MickycTaBa M3 3eMJbe M MHOCTDpaHCTBa y OBOj oDnacTM nocTMrHy 3HauajHM pe3ynTaTM 
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y no6ombulaby mpoueca pekynTMBauMje y nOBDpuIMHCKoj ekcnnoaTauWMjM yrrba KDpO3 
v36op HajOorber, a yjenHo onTMMajmHor pekynTMBauMOHor peuleMba, y3MMajyhM y 

o63up npouecHy M OpraHM3aLWMOHy CTpyKTypy M BpeMeHCKy M TDOCTOpHy nMHaMMKy 
nOBPpuIMHCKMX KonoBa KojuM cy y cbaaui aaTBapaMkba Mnu cy y rnyHoj ekcnnoaTaLuWju. 

Tlona3aHa ocHoBa OBaKkBO nmMODpepeHLuWMpaHor McTpaXuBaukor mocTyrka jecTe ma ce 
npMMeHOM MeTO/Ia BMuUuIeKpMTepMjyMcke MNM BMUIeaTpMOyTHe OrTMMWM3aLWMje MOXe 
M3BpulTM WM3Gop onmTMMamHor pekKynTMBauMOHOr peuleba om cnekTpa MoryhWMx 
BapMjaHTHM M KOMOMHOBaHMX anTepHaTMBHMX TipOjeKTHMX peuleMba ODJnMKOBaM5a 
nocTekcnnoaTauMoHor nerpanvpaHor pynapckor TepeHa, mnmyTeM nedbMHMCaMa 
kpvTepujyMa ornTMMa;HocTM y ObyHKuMjM kBanMTeTa CaMWX rpoueca, opraHM3auuje M 
BpeMeHOCke M TIDpOCTOpHe /niMHaMUMKe TeXHMuke M OuMoOnouike pekynTMBauWje. 

ViIcrpaxxBaMba ce peanu3yjy y OKBMpy BMutle cba3a: 

TipBa da3a uMHM aHanMTMuKO npMKyrUbaWbe OWMOnMorpadockMX, cbakTorpadDCkMX 

nonaTaka 3 noMahe M cTpaHe cTpyuHe M HayuHe nWTepaType M nepMonMke, M Ha 
jenaH cMHTeTMuKM HauMH mpemcTaBrba no3HaBaMbe pnocTMrHyha y mnpenMeTHoj 
oOnacTuM y cBeTy M KOn HaC. Ha OcHoOBy Tora naje ce KpMTMuKM OCBDT TIpMKyrbeHMX 

nonaraka M wWHdbopMauvMja ca nmepMaHeHTHMM /OMCTpaXMBaM-MMa YyKOJIMKO 
pacnonoxuMBM mnonauM M TpWMMepM nWTepaTypHMX WM3BOpa HMCy NOBOJbHM M 
Hajperipe3eHTaTMBHMjM. 

Iipyra oba3a o06yxBaTa rnpucTyn peulaBaMb5a mpoOneMa onnyuMBaMa M yrpaB;baMbba 

Ha OCHOBy TeOpMjckMX acmekaTa OBMX OpeHoMeHa y HajuIMpeM CMMCJIy M H-MXOBy 
npMMeHy Ha pekynTMBauuMjy. Takofje, norpeOHo je M3BpumMTM aHanWM3y mpoueca M 
kapakrepMcTMKka TeXHMuke M Ovomoumke pekynTMBauMje nmpenena nerpanWMpaHMX 
nOBPUIMHCKOM eKCTIInOaTaLWMM4jOM MMHepa;HMX CMDpOBMHa M HW-MXOB OTIUITM yTMWHaj Ha 
dbakTope XuBoTHe cpe/iMHe. 

Tpeha wda3a nmpenmcTaBba mpermen npMMepa M3 nmpakce MoryhMX MOpneJICKMX 
npvcTyna 3a nonpuiky OmnyuMBaMWb5a TOKOM pekynTMBauWje, yKrbyuyjyhM aHanW3y 
npMponHMX, | TeXHMUKO-TeXHONIOLIKMX,  „TpaBHO-eKOHOMCKMX, | „COLWjanHMX M 
opraHM3auMoHMX cbakropa. Tpe6a y3eTM y o03uMp TeopuMjcke Monene HeJplMHeapHor 
nporpaMMpaba ca aKUeHTOM Ha „BWMUIeKDMTeDpMjyMCKO M BWMuIeaTpMOyTHO 
onnyuđBabe y UuWmby W3Oopa HajnpvMknamHMje MeTOMe BWMuleKpMTepMjyMCkKe 
onTMMuM3auuje 3a M3aGpaHe ripuviMepe nOBpuIMHCKMX KOTIOBa yTr7ba. 

UeTBpTa dba3a oDyxBaTa aHanWM3y CTpyKTyMpaMba MaTeMaTMukMX ajnropMTaMa y 

dbyHkuuMjnw anropMTaMckor peuleMbba 3a MOHOLHIeM5=e OynjlyKe TOKOM pekKynTMBauuje ca 
aHa3OM HserOBMX CTpykKTypHMX eneMeHaTa, anu M y CMMCIIy peulaBakba rmpo06neMa 
v3Copa HajOorber M yjenHO OnmTMMajlHOTr pekynTMBaLMOHOr peuleba Ha OCHOBy 
v36opa onaOpaHMxX BapuMjaHTM TMma pekKynTMBauMje M nedpMHMCaHMX KpMTepujyMa 

ypehew=a nocrekcrinoaTauMoHWX rpenena nocMaTpaHMX Kao yripaBrbaHbb»e TIIpOLIECOM 
pekynTuMiBaLuWjM Ha TIOBpLIMHCKMM KOTIOBMMAa YyT7ba. 

FleToM 3aBpuiHOM (ba3oM O0yxBaTajy ce ekcnepMMeHTa;1HM MCTpXMBaudKM rTpoLiecM 

Ha KojMMa ce Bpule TecT MCTpaXMBaMb-a 3a CBaKM On M3aOpaHMX IOBPIUIMHCKMX 
KonmoBa yrJba. YaeTM cy cnenehM nOBPpHIMHCKM KONHOBM yrrba: 1. KneHOBHUMK, 2. 
TaMHaBa — 3ananuo T[lorbe u 3. YrybeBMK BoryrToBo Ceno. Tlopean Tora naT je kbahu 

OCBPT Ha MeTO/Iy TeXH/luKO-TeXHolToOuikor peuleHbsa cMcTeMa ekcrinoaTauLMje 3a CBaKM 
nOBPUIMHCKM KOTI KaO TIOJ1MrOH MCIIMTMBaH5a M3aGpaHor Mođe:rnckor peulekba M naT je 
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npuvika3 M aHanw3a onTMMa;Hor pekynTMBaLWMOHOr peulleMWb-a KaO HajGOJber Ha OCHOBy 
v3a0paHux kpvTepujyMa. 

Merononoruja HayuHo-McTpaxuMBaukor pana Ga3uMpaHa je Ha aHanWM3WM nocTojehMXx 

TeopujckMx MeToma M mocTymaka KaO M pa3BOjHMX M MHOBaTMBHMX TIpOjeKTHMX 
peuleba y npenMeTHoj mpoOneMaTMuUuM y3a kopMulneMW=e cMHTe3e mocanaulHW-MX 
vickycTaBa M MeToO/le aHaroruUje ca crluHMM HayuHMM M rpakTMuHMM peulekbbMMa. Ha 
oBaj HauMH cy carmemaBaHM W neTepMMHMCaHM nmpouecM peKynTMBaulWMje, 
OonTMMM30BaH ripouec 436opa onjyudBaMa HajGOJ7ber-onTMMa;HOr peky;n1TMBaLIMOHOr 
peuleba M M3BpuleHa nmpakTMuHa mpoBepa mpennoxeHor Monena onnyuMBaMba Ha 
HOBpHIMHCKMM KONOBMMa yrrba: 1. KneHoBHMK (KocrTonaukor yrrbeHor OGaceHa), 2. 
TaMHaBa — 3ananuHo Tlorbe (KonyGapckor yrmbeHor GaceHa) M 3. BoryToBo Cenno 
(yrrbeBMukor yrrbeHor GaceHa). 

S3a onrwMM3auMjy  mpoueca ynpaBrbaba peKynTMBaLWMjOM y nOBpUIMHCKOj 

ekcnnoaTauuvjn kopMcTe ce cBa nocTyrnHa nocTMrHyha M HayuHO-cTpyuHM pe3ynTaTM 
y konneMeHTapHMM HayuHO-MCTpaXWMBauduKMM ODnacTMMa OMTHMM 3a OCTBapMBaHe 
OCHOBHOTr  NWJba  WMcTpaXMBaba. 3a mnmorpece onpefMBaba “7OnTMMaJIHOr 

pekynTMBauMoHor peuleMb5a reorpadpckor npenena u nejaaxHor okonMula, M3aOpaHa 
je merTonmna pWulekpMTepMjyMckor omnyuMBaba PROMETHEE. TOKOM „CBMX 
vcTrpaxXMBaukMX cdpaa3a moTpeOHo je KOpMCTMTM CBe pacnono%MBe MaTeMaTMuke 

anaTe u codooTBepcka peuletba 3a ripoueCHO M_ OpraHM3aLMOHO MoO/nenpabbe. 

[TipMeHWbseHM MeTOn McTpaXMBaM5a, npMKa3aH Ha Cnuuw 1.1, npencTaBrba COXeH HM3 

aKTMBHOCTU uuu je uMrb la ce neTepMMHMuly ripoLlecM pekynTMBaLWMje, yTBpnM HR-MXOBa 
Mehy3aBMCHOCT, R-/XOBa MHTepHa M ekKcTepHa BpeMeHcka M NpOCTOpHa nMHaMMKa Yy 
dbyHkuMjM cBMX nepMoma moBpulMHcke eKcrnoaTauMje. Ha kpajy, Ha Oa3WM yrBpheHor 
KpMTepvMjyMa OnTMMaJHOCTM, |OHOCM ce „OnmTMMM3aLuMOHa oOMyKa · HajOOrber 

pekynrvBaLuMoHor peuleMbba rocTekcruiOaTaLiMOHMX OOGyXBaheHVX TIOBDUIMHCKMX KOTIOBa 
yrrba y Cp0ouju u Peny6nuuu Cprickoj (BocHa ı XepueroBMHa). 
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METONHOJIOT VIJA MCTPA>KMIBAH5A 

[TipouecHa aHanuv3a Monenupatwe Onruvuaaauuja 

aaHo npouecHa 
ycknaf)eHocr pekynrwBauyje 

w nepuona noBpuivHcke 
ekcnnoarauuje 

BvjarpaM Toka 
npoueca 

pekynrvBauyje 
AHanuaa npoueca 
pekynruauyje 

AHanuaaa 
TexHMukO Monen TexHMukO 

TeXxHONOUIKMAX || ——— TexHonouikux npoueca 
npoueca pekynruaupje 

pekynruaupje 
Monen npoueca 
pekynruBauyje 
noBpuuMHCKMX 

konoBa 

AHanuaa npoueca Monen npoueca 
ynpa8rb5aba | - ————| ynpaBrbawa 

pekynTuBaLujoM pekynruBauujoM 

AHanuaa npoueca OnruMuaauuja 
onrvMuaaupje M Monen npoueca ynpasrsawsa 
napawerapa aa onrvuaaupje npouecua H — —— | -—— N BwuekpviTepujyMCkO ynpanrbawa pekynruBaupje Ha 

M BuleaTpy6yTHO pekynrvnBaupje noBPuIMHCKMM 
onnyuvBakbe konoBMMa 

Cnuka 1.1. Memo8onoauja ucmpaxusatba! 

1 BwuarpujeBuh B., OnmuMua3auuja yripaerbabba ripouecuMa pekynmusauuje nog6puluHCKuX KOIIOGa 
yarba, nokropcka nucepTauuja, YHMBepauvTeT y Beorpany, Pynapcko-reonouiku opakynrTeT, 2014, cTrp. 

11. Pan je y uenocTru nocTynaH Ha e-anpecuv: www.rgf.bg.ac.rs/biblioteka/. 
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2.0. TIOCJTOBHE OHPENHHMLIE PEKyT1TMBALIMJE ITOBPLIMHCKMX KOITOBA 

2.1. PaaBoj noBpuiMiHckor eKcrninoaTaLMOHor 3axBaTa 

TlOBpuUIMHCKM KONOBM Cy HO TipaBMJiy OTBOpeHM M BeOMa nMHaMWMuKM CMCTeMM IO 
yrvwuajeM BenuMKor Opoja TeXHMuKMX, eKOHOMCKMX, OKOJIOHNIKMAX M Oe3OenOHOCHMX 

dakropa M orpaHMueMba y CBMM repMOnWMMa )KMBOTHOTr LWMMKyCa. ŽKMBOTHM LWMKIyC 
cBaKor noBpuiMHcCkKor Kona, GOe3 o63Mpa Ha BenMuMHy MJIM MMHepa;lHy CMDpOBUHy Koja 
ce ekcnnoaTutute, aMHe TpuM coba3e: 

- npe ekcnnoaTauMoHa oba3a, 

- _ baaa ekcnnoaTauuje M 

- _ nocne ekcrnoaTauMoHa QDa3a. 

Tipe ekcnnoaTauMoHy dpba3y noBpuiMHckor Korma uMHe CBe aKTMBHOCTM Be3aHe 3a 
reonouika WcTpax\MBaMa (pe3epBe M KBajnMTeT MMHepa;lHe CMDpOBMHe, reoMeXaHUka, 
xanporeonoruvja WTn.), TeXHO-eKOHOMCKe M ekKonoulke aHanmM3e pa3nmMuMTe 
neTarbHocTM, M3pama TeXHMuke MOKyMeHTauWMje, ekKcnmponpujauvMja W TeHnepcke 
akTMBHOCTM Ha Ha06aBuu rinaHuMpaHe orlmtpeMe 3a ekcnnoaTauWMjy. OBa cba3a X%W\MBOTHOr 
uviknyca HOBPpHMMHCKOr Koma jou! ce 3oBe M nepMom aHanWM3a, McTpaXWMBaMba M 
nnaHuvpaWa. 

Y a3aBMCHOCTM Om BpeMeHa peanWM3auMje panmoBa Ha NHOBDUIMHCKOM KoOry, dba3y 
ekcrninoaTauuje uvHe nepuon npuvripeMe M oTBapaMa, nepuvon rnyHe rpoM3BonMe M 
nepuvo/n 3aTBapaboa. Y nepuvo/ny npurpeMe M oTBapakba BpuiM ce uMuihebbee TepeHa, 
M3MeuITaMb5e TOKOBa M KOMyHMKaLWMja M O/BOHnM=aBaM=ee neXWMuTa O nO/3eMHMX 
Bona. Y ToM nepuvony ce nenoHyje nnonHu cnoj nenonouikor MaTepujana 3a KkacHUjy 
pekynTuBauujy, Ww3rpafl)yjy ce KOMyHMKauMje M mpvwnmpeMa mpocToOp 3a o0jekTe 

noBpuiMHckor korna. [1pvunpeMa TepeHa, yknaHbbaHbe XyMyCHOr c;Toja M OnBOnH5aBaHbe 
Bpuii ce no npaBuWNny M y CBMM ODa3aMa nepuođna ekcnnoaTaul|je. 

OTBapab=e moBpumMHckor Koma oOyxBaTa panoBe Ha CKMHaH-y OTKpMBKe 3a 
o6e36eheme npvMcTyma MWMHepanHoj CMpOBMHM M OoMoryhaBaWbe peanuM3auMje 

nnaHMpaHe rpoM3BOnM= Ha OTKDpMBLM M MMHepa;HOj CMDpOBMHM. Y OBOM repMony 
M3BoOne Ce Be3HM M eTaXXKHM yceLWM Ha CBMM eTaXaMa rnaHMpaHe KOHType OTBapaMba 
v oopMupa ce dbpoHT panoBa noTpe0aH 3a nepuon ekcnnoaTaLulje. 

y nepuvony nyHe npoM3BO/H5e Ha NHOBDHIMHCKOM KOrly peanWM3yjy ce y HOTHyHOCTM 
panoBM 3a nnaHMpaHy npoM3BOnMopy Ha eTaXXaMa OTKpMBKe M MMHepaJlHe CMPpOBMHe. 
OcMM pa/loBa Ha OTKoOrnaBaM»y, y OBOM nepMo/ly M3BOHne Ce y KOHTMHyMTeTy pa/noBM 
Ha pekynTMBauLWjuM M panoBM Ha O/1BO/1R5aBaMoy TIOBpHHIMHCKMX M TOn3eMHMX BO/Ha. 

Tlocne ekcnnmoaTauMoHa dpa3a 3amouMMb-e mepMOROM 3aTBapaM5a IOBPHIMHCKOrT 
kona npekvna ce ca OTKOnaBaM»eM OTKpMBKe, 3aBpulaBa ce Ca OTKOnaBaH»eM CBMX 
MoryhMx pe3epBM MWMHepanHe CMPpOBMHe, BDpUIM Cce neMOHTaa ompeMe WM 
KOMyHMKaLWja M 43BOne 3aBpuIHM pa/loBM Ha peky1TMBaLWMjM nOBPpHIMHCKOr KoOra. 
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Ha CmnwuM 2.1 uteMaTckM je npwka3aHa mWMHaMMuka yckKnmafljeHocT nepvomna 
noBpuiMHcke ekcrninoaTauMjje uv cba3a vı ıpoueca pekynTMBauUMje. 

TIEP/AOI/A [1OBPINMHCKE EKCITIOATAL/AJE 

OM3ATITAH/PARA 'AGA PEATI/GALJAJE OAA PEATIAISALJIJE 

TyH KATIALIATET PEATI/3ALI/AJE [IPOUEFCA 
PEKYTITMBALIJE, MAA OBJEKATA y 

OyHKLIIUA PEKYTITMBALJAJE 

TIOUETAK PAJIOBA HA PEKYTTABAL/AJM 
YCKTADEH CA [IMHAM/KOM 

EKCITIOATALIAJE 
MCTPAXIMBARA M AHAJIM3E 
TIPOCTOPHI//X, EKOTOIIKAX, 
COL|/AJATIHA/X ACTEKATA M 
ACREKATA PEKVTTABALIJE PE

KM
KY

yJ
TT

VI
RA

LU
VI

JE
 

MOH/TOP/Hr KOHTPODA 

_Đ
AS

E 
VI 

TI
PO

LI
EC

UI
 

MOH/TOP/HT KOHTPOJA 

[IPE EKCITIOATALIMOHA I'IEFI/IOA) EKCIVIOATALIAOHIA TEPAOJ| > TIOCJTE EKCITIOATALI//OHM TTEPMOJI > 

\ 

i 
\ 
\ 
\ 
\ 
' 
\ 
\ 
\ 

Cnuka 2.1. J]JuHaMuuka ycknal}eHocm rnepuo0a rnosepuiluHcke ekcrunoamauuje, opa3a u 

npoueca pekyrnmusauuje? 

LleO X»WMBOTHM NHMKHyC nedpMHMCaH Kpo3 nepMomMme NMOBpuIMHCKe ekKcnnoaTaLuMje 
peanv3yje ce KpoO3 HM3 HOCIIOBHMX Hpoueca y CBaKOM onm nmepuMoma koju oMoryhyjy 
edpvkacHy, ecpekTMBHy M eKONJIOHIKM O/pX)XMBy eKCnnoaTaLWMjy MMHepaHe CMPpOBMHe 

Ha TOBDpBUIMHCKOM KOTIy. 

2.2. PekynTMBauuMja nOBpUIMHCKMX KOHOBa 

2.2.1. JledobuHucat»e rocj;mo6Hoa rpoueca 

TlocnoBHM npouecM Ce MOrTy OrMMCaTM KaO HM3 JIOrMuKM HOBe3aHMX aKTMBHOCTM KOje 
kopucTe pecypce koMiaHuje. EobvkacHocT npoueca MepM ce BpeMeHOM M YyKyTIHMM 

peCcypcHMM M MaTepMUjanHMM TpOHIKOBMMa HnOTpeOHMM ma OM ce yna3He BpenHOCTM 
Hekor npoueca npeTBopune y 43na3HM pe3ynTaT. PeaynraTM Mepeka ynopefl)yjy ce 
ca yHampem 3anaTMM, mnmaHMpaHMM (HOpMaTMBHMM) BpenHOcTMMa KakO OM ce 

yrBpnuvno nocToje nM omcTymaMba koja ynyhyjy Ha TDpMCyCTBO HemnpaBMJIHOCTM y 
onBujaMb»y ripoueca W/MnuM rmoTpeoa MeH5aMb5a ripoOHeCHMX TOKOBa M KOpaka. 

TlojaM nocnoBHM mpouec TpeDa pa3nMKoBaTM on mojMoBa mpoue/ypa M TmOCHOBHa 
dbyHkuuja. Tipouenype onucyjy uiTa TpeGa yuvHuMTM y onmpef)eHoj cMTyaLuWMjM, HOK Cy 

nocoOBHe d(DyHKuMje OpraHM3aLMOHM nejpioBM (rbynckM M nmpyrM pecypcM) kojMa Cy 
npvnpyxeHe onpef}eHe onroBopHocTu (panHu a3anauM). 

Sa nedHucaMbe mocCHOBHMX npoueca M mOjMOBa Be3aHMX 3a HOCITIOBHe Iipouece He 
nocToj jemMHcTBeH cTaHnapm, ma ce BeOMa udeCTO 3a McTe NHOjMOBe KOpMcTe 

paanvuvTM M3paaM MnM nmak M OOpHyTo, 3a pa3nMuMTe HOjMOBe KOpMCTe Ce MCTM 

? DwwwrpujeBMh B., OnmuMu3auuja yrpaerbaba rpouecuMa pekyrnmugauuje nogwpuluHCKuX KOlOGa 
yerba, nokropcka nuceprauuja, YHvuBepauTeT y Beorpany, Pynapcko-reonouuku cobakynreT, 2014, crp. 42. 
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v3pa3M (Ha npuMMep, udecT je cnyuaj na ce 43pa3M „akTMBHOCT“ M „npouec“ koOpMcTe 
KaO CMHOHMMM MaKO OHM O3HauaBajy pa3nMuWTe TIOjMOBEe). 

TeHepanHo, mpouec TpeGa mocMaTpaTM Kao cepujy naHuaHMX aKTMBHOCTM Koje 

npov3Bone nmonaTy Bpe/IHOCT, OnHOCHo, rpouec rnpe/iICTaBJba naHaL, aKTMBHOCTM 
KojM y nOBpaTHMM TOKOBMMa CTBapa BpeMHOCT KynmuMMa. MawWe-BMule, cBe 
neduHuMuvjje nocnioBHMX ripoueca ycMepeHe cy Ka ripouecHoj nepcnekTUMBM M rona3e 

on uMMWbeHMLHe Ha HOCHOBHM rpouec He MoXe ma menyje W3OnoOBaHO, He MoXxe nma 
6yne caM ce0u cBpxa M He Moxe mna ce onBuja 6e3 nonnputke npyruvx rnpoueca. 

2.2.2. EneMeHmu nocrog6Hux rpoueca 

Hajueun HauMH mocTaB/baba KOHUemTa MHOCHOBHMX mpoueca 3acHMBa ce Ha 

npvka3y HM3a y3acTORmHWMX (naHuaHWMX), OOaBe3HO C;leUbMBMX aKTMBHOCTM (kopaka) 
noTpeOHMx 3a nmocTM3aMe onpePheHor nmocnoBHor pe3ymTaTa. 3a emeMeHTapHy 
aHanu3y nocnoBHor rpoLeeca HeorxonHo je neouHucaTu cnenehe eneMeHTe: 

• cBpxa npoueca, 

• noOaBrbauM M KynLM, 

• yna3M M M3na3M, 

• rpaHMue npoueca, 

• aKTMBHOCTM (kopauu) npoueca, 

• pecypcuM npoueca M 

• CcMCcTeM Mepa rnpoueca (MeTpuka rnpoueca). 

2.2.3. Kapakmepucmuke rnocinoaHux rpoueca 

Tip nedoMiHMcaWoy mocnoBHor rmpoueca moOTpeOHo je WMaTM Ha yMy na Cce CBaKM 

nocnoBHM rmpouec, ma M HpouecM NnOBpHIMHCKe ekKcrnoaTauMje, cacToji on mneT 
eneMeHaTa: 

– TOCHOBHM ripouec MMa CBoOje Kkyrnue; 

– nOCPOBHM ripouec ripencTaB7ba CKyr1 aKTMBHOCTM; 

- aKTMBHOCTM TipolHeca CTBapajy BpenHOCT KyrnuWMMa; 

– aKTMBHOCTM M3BOne JbynuM W/Mnu orlpeMa; 

– TOCJPOBHM IlpOLeC ueCTO yKTrbyuyje HeKOJIMIKO OpraHM3aL\MOHMX jenMHMLa. 

Kako OM ce npouec ycneulHO medDMHMCaO, HOTpeOHO je 3HaTM M MSeroBe 
kapakTep\MicTMke. OcHOBHe kapakTepMcTuMKe cBakor nocoBHor rpouLeca cy cnenehe: 
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cBakM npouec MMa CBOJj LIM7b; 

– CBaKM npoHeCc MMa CBOTr B;1aCHMKa; 

– CBaKM npoHeCc MMa CBOJ rnlOueTaK M 3aBpuleTaK; 

-– y npouec yna3e MHryTUM, a 43na3e OyTrnyTM; 

- npouec je cacTaB;beH O/1 CeKBeHLIMjaJ1IHO M3BO/1]b/1BMX aKTMBHOCTM; 

- nocMaTpajyhM ynasae M M3nmnaae npoueca mMmakoO ce YyTBphyje YycneWHIHOCT 

npoueca; 

- Kako OM npouec omcTao Tpe6a ma WMMa mO3HaTe MHTepHe W/MHM ekCTepHe 
kynue v no6aBrbaue M 

– HeW3GeXHO KOHTMHYanHO yHaripef}ebbe ripoueca. 

Huje HyxHo na je cBakM nmpouec Koj McnyHbbaBa OBe HaBemeHe 3axTeBe Oyme M 

no06ap npouec. 3a cruaMbbe TakBor enuTeTa moTpe0OHo je na 3anoBoJbuM M cnenehe 

saxTeBe: 

-  npouec Tpe6a na 6yne opujeHTMcaH Ha kynue; 

- oyrnyTu npoueca Tpe06a cTanHo na no/najy nonaTy BpenHoOCT; 

- _ npouec Tpe6a na WMa KOMI!leTeHTHOr B;1aCcHMKa; 

- _ npouec Tpe6a na je pa3yMrbuMB OJ CTpaHe CBMX yueCHMKa y OyTTIpOLieCy; 

- npouec Tpeca ma WMa WHmMKaTOpe 3a MepeMbe edWMKkacHOCTM M 
edbekTMBHOCTM. 

2.3. locnoBHu rnpouecu noBpLuiMHcke eKcnioaTuuje yrrba 

2.3.1. MaeHmuqbkauuja nocnnoaHux rpoueca nos6puluHcke ekcriunoamauuje yerba 

Ca acnekTa TexHoporuMje npoM3BO/HM=e yrJba Ha HOBPUIMHCKOM KOTIy, TeXHOJIOLUIKM 
npouec uMHe nmpuwnmpeMa 3a OTKOHMaBaM=e, OTKOHMaBaM=e, TpaHcmopT, onnaraMbe 
OTKpMBKe M janoOBMHCKor MaTepujana M nernOHOBaH5e KODMCHe MUMHepa;lHe CMDOBMHe. 
Y a3aBMCHOCTM On Kpajbe HaMeHe yrJba, OH MoXe ca menmoHuUje na ce WMcnopyumM 
kpajbbeM kynuy MnuM narbe na ce y npouecy rnpepane noBene /no rnpoM3Bona 3a KojM 
cy a3aWiHTepecoBaHM KyTLM. TOKOM HOBPUIMHCKe eKcrinoaTauuje yr;ba cBe BpeMe ce 
onBuvja mpouec pekynTMBauMje meBacTMpaHMX moMmpyuja. Ca acnekra npoueca 
pekynTuMBauuje, oBaj mpouec nouMWbe Beh ca WMHBeCTMLMOHMM aKTMBHOCTMMa 
OoTBapaM5a NHoOBpLIMHCKOr Koma M Tpaje cBe BpeMe Bpuleba ekKcnmnoaTauMje, a 
saBpulaBa ce mocne 3aTBapaM5a rnOBpuUMMHCKoOr Koma, nmpMBohbeM5eM HaMeHM CBMX 
neBacTMpaHWX ITOBpulMHa, neMOHTa>»KOM M peLWMKHaXOM CBMX ODjekaTa kojM cy OMnuM 
y dpyHkuMjM mOBpuWlMHCKOr Koma M, Ha Kpajy, MOHMTOpMHTOM IpMMeM5=eHMX Mepa 

pekynTuBauuje. 

Beh Ha npBu norne/, yourbMBo je na ce cBM mpouecM HnOBpuIMHCkKe ekcrnnoaTauuje 
onBujajy y nepMwomMMa da3e ekcnnoaTauMje, OHHOCHO y mepvo/y npuMmpeMe M 

oTBapaM5a, nepuvony nyHe ripoM3Bonke M nep\Mony 3aTBapaMoa IOBPpHIMHCKOr KOrTIa. 

23



Tlpoq. 0p BojaH C. JJuMumpujeseuh, 0urnn. uHx. pyoapcmea 

Ha 6aau neTarbHe aHanM3e MneHTMdODMKOBaHM Cy CBM OCHOBHM MNM Oa3HM rpouecM 

kojn cy rpynMcaHM y ueTMpM rpynme nmpoueca: onmepaTMBHa mopmpulka; TeXHMuka 
nonpuika; npoM3BOMM=a yrrmba M peKynTMBauMja. OBe ueTMpM rpyme mpoueca y 
nOTIIlyHOCTM 3aOKDpyXyjy CBe NpOuWeCHe aKTMBHOCTM IIOBDpMHIMHCKe eKcrnoaTauMje 
yrrba on nnaHMpaM5a rnpoM3BonmMWe ca acnekTa CBMX pecypca yKrbyuMBuHIM M CaMO 
nexuuiTe, npeko OTKkOmaBaMa, TpaHcnmopTa, onnaraMba, nenOHOBaMba M MCHOpyke 
kynuy WnM mocTpojeby 3a mpepamy Ha narby copwHanwaauWMjy nmonynpoM3Bonma, Te 
kpajkbbse pekynTMBauuje neBacTMpaHWX noBPLIMHa. 

Tipouec npoM3BORHR5=e Ha TIOBDUIMHCKOM KONy MudMHM TeXHONMOula uenMHa ca 
npouecuMMa ornepaTMBHe M TeXHMuke no/npulike, ripouec ripo43BOnMe yrrba M npouec 
pekynTuBauuje. 

Ca acnekra npoueca pekynTMBauWMje, oBaj npouec nouMMWbe Beh ca MHBeCTMLIMOHMM 
akTMBHOCTMMa OTBapaMba moBpulMHckor koma W Tpaje cBe BpeMe BpuleMba 
ekcnnoaTauuje, a aaBpulaBa ce nocne 3aTBapatba IOBPIHIMHCKOr Kora, ripviBofJebeM 
HaMeHM CBMX /neBacTMpaHMX IOBpuHIMHa, neMOHTaXKOM M peLuWMKnaXOM CBMX OOjekaTa 
koja cy OMnu y ObDyHKuMjM noBpuIMHCKor Korla M Ha Kpajy MOHMTOpUMHrOM TIIlpylIMeH5eHMX 

Mepa pekynTuBauWuje. 

Ha Cnukamwa on 2.2 no 2.7 npuka3aH je craTMukM Mođ/ern npoueca pekynTMBauMje ca 
npvnanajyhMM moTnmpouecMMa no HMBOa neTaJbHoOcTM KojM je moTpeoGaH a3a 

nedHucaMbbe Monena yrpaBrbaHbba pekynTMBaLMjOM Ha TOBPLIMHCKOM KONVJy yryba.3 

T pyna nocynnoaHux ripoueca: fipou36o0tba 

TEXHMUKA 
nORPUIKA 

TIPOM3BOJIHA 
yTTA 

SADHOBOJbCTBO' 
S3AXTEB KyTILIA KyTILLA PEKyJITMBALIMJA 

OTREPATMBHA 
HOBPUIKA 

Cnuka 2.2. OcHoadHu nocJnoaHu ripouecu rno8puiluHcke ekcrijnoamauuje yerba“ 

3 JoBMuMh B., Mo0enmupaWbe OcHOGHuX NOCOGHUX rTpoueca mogpuluHcke ekcrnmoamauuje yerba, 
MarucTapcku paan, Pynapcko-reonouiku obakyneT YHviBepaureTa y Beorpany, 2009. 

“ Vicro. 
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flpouec: Pekynimugsauuja 

MOHVTOPVHT 
X\MBOTHE 
CPEHMHE 

TEXH 'JKA 
PEKyTITMBALIAJA PEKYTTTMBALI/JA 

MOHVTOPVIHT 
PAJIHE CPEJUMHE 

TIPOM3BOJUbA 
yTJbA 

'KOPTIOPATMMBHA" 
OnTOBOPHOCT, 

Cnuka 2.3. TTomrnpouecu rpoueca pekynmusauuja Ha KOHmeKCHOM Hu6Oy5 

fipouec: TexHuuka peky;1musauuja 

TPAHMLIA TIPOLIECA 

TPALMLA IPOLECA Y 

Cnuka 2.4. Mo8en npoueca mexHuuke pekynmugsauuje6 

5 Vicro. 
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filpouec: BuoJtouika pekyy1mugaauuja 

TPAHMIA IPOLECA 

rpAHAUANPOLECA + 

Cnuka 2.5. Mo0en npoueca 6uonouike pekynmusauuje” 

fipouec: MoOHumopuHe pa0He cpeQuHe 

TPAHMLJA nPOLJECA l 

Cnuka 2.6. Mo0ern npoueca MoHumopuHza pa0He cpe0uHeš 

6 Vicro. 

7 Vicro. 

26



BIIJEKPITEPIJYMCKI MOJIEJI YTTPABJbAbbA PEKyYJTTMBALIMJOM TTOBPIHMHCKMX KOTTOBA YTJbA 

fipouec: MoHumopuHe XuseomHe cpeOuHe 

nPOLEC nPOLEC 

TEXHMUKA BMOJIOUIKA 

PEKyJTTMBALIMJA PEKyTTVIBALIJA 

TPAHMLA TIPOLEECA O 

TInAH MOHMTOPI/HrA 

MOHVMTOPIMHF 
MOHMTOPVHF MOHMTOPI/HT BVUbHOT M 
BA3JyXA SEMIDVIIITA IKO EJA XXMBOTIIHSCKOT 

l l l CBETA 

M3BEIIITABAHE. 

KPAJ 

TPAHMLIA TIPOLIECA [ 

nPOLEC nPOLEC nPOLEC 

KOPTIOPATMBHA TEXHAMUKA BMOTIOIIIKA 
OBHTOBOPHOCT PEKY7TTMBALI/JA PEKY7ITMBALI/JA 

Cnuka 2.7. Mo0en npoueca MoHumopuHaa XugomHe cpeOuHe9 

2.3.2. Yrınasrbabe pekynmugauujoM 

Kako je Beh peueHo, jenaH o/1 HajnpAxBaheHujux caBpeMeHMX Monena yrpaBrbaHba 
HOCHIOBHMM CMCTeMMMa je YyrpaBrbabe TipekO TNOCHOBHMX mpoueca. Tlpouec 
pekynTuMBauWMje KaO HOCHOBHM CMCTeM MOMeNOBaH je mpekO CBOjMX nmoTrmpoueca: 
TexHMuka pekynTMBauMja, OMonouka pekynTMBaulWMja, MOHMTODpMHra XWMBOTHE M 
MOHMTOpMHra panmHe cpemMHe, a ynpaBrmbabe ce peanM3yje KpOoO3 mnpouec 
ynpaBrbaba koja canpxaM noTnmpouece mmaHupaMbe, OpeaHu3oOGabe, rmpahewe 
peanuaauuje u KkoOHmpojna peanu3auuje HnOCHOBHMX akKTMBHOCTM. Monen mpoueca 
ynpaBrbaHMba pekynTMBauWMjoM npuMka3aH je Ha Cnuuu 2.8. 

8 Vlicro. 

9 Vicro. 
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TIPOJEKAT 

PEKyTTVIBALIJE 
MEHALIMEHT 

TIPOLIECHM TOK 

yTIPABIbAbbA IIPOJEKTOM 

PEKyJTTMBALIMJE 

ViaBeuiTaBatbe 

Cnuka 2.8. fTIpouecHu Mo0ern yrnpa6erbabba pekynimusauujoM!0 

Via3 nperxonHe aHanM3e MoOXe Cce youMTM Ma je KrbyuHM mpouec 3a edpMKacHy M 
edpekTMBHy peanuvaauuvjy pekynTMBauuje npouec rnaHMpaMa, Te na je npecynaH M 3a 

ynpaBrbaWbe pekynTMBaLlMjoM. 

10 DuwwwrpujeBMh B., OnmuwMuaauuja yrpaerbatba mpouecuMa pekynmmugauuje ITnOGpuluHCKuX KOIIOGa 

yerba, nokropcka nuceprauuja, YHvuBepauTeT y Beorpany, Pynapcko-reonouuku cobakynreT, 2014, crp. 50. 

28



BIIJEKPITEPIJYMCKI MOJIEJI YTTPABJbAbbA PEKyYJTTMBALIMJOM TTOBPIHMHCKMX KOTTOBA YTJbA 

2.3.3. fInaHupabba pekynmusauuje u nospuiuHckoe 3axaama 

OcHoBHM cTaHmapnM M KoHuenuMje 3a mpouec pekynTMBauMje M pexaOuwnurauuje 
npocTopa Koja noMMHMpajy y dbpa3M 3aTBapaM5a MHOBDUIMHCKMX KOHOBa Cy MHOTO 

3axTeBHVMjM M KOMTIITeKCHMjM HerO HITO Cy TO OMnu y paHujeM nepuvony, onpaxxaBajyhaM 
npoMeHy jaBHUMX npuvopuTeTa M MMrepaTMBa 3aulTMTe )KMBOTHe CpenuMHe. 

He camo mpouecHo Beh u crpaTeuikM rnenaHo, pekynTMBauMja W pexaOuMnurTauuMja 
npocTopa NOBPUIMHCKMX KOMOBa je KOHTMHyMpaH mpouec Om WCTpaXMBaMba WM 
oTBapaM»a no 3aTBapaM»a u nepuo/na rnocne 3aTBapaM»a ca jaCHMM riporpaMOM, koOjM 
je mpojekroBaH 3a oOHaB;baMbbe dpM3Mukor, XeMMjckor M OMOnouikor KBanMTeTa MM 
noTeHuujana Ba3anyxa, a3eM;buMuiTa MI pexvuMa Bona nopeMeheHuMX ekcrinioaTaLiMjoOM y 

cTaMbe npMXBaTIbMBO 3a CBe 3aMHTepeCcCOBaHe CTpaHe YyuKrbyuyjyhM M KODpMCHMKe 
3eMJbUIHTa HaKOH 3aTBapaMba. 

PeanvaauvjoM koHauHe pekynTMBauMje y das3MwM pana mocne 3aTBapaMba 

nOBPpuIMHCKMX KOrTiIOBa noTpe0Ho je cripeuMTM MJI CMaM5MTM Ha HajMaMH»y Moryhy Mepy 
HeraTMBHM MyropouHM yTMWHaj Ha XWMBOTHy CcpenMHy M pekynTMBaLWMjOM OMoOryhWMTM 
crBapaHbe CaMOONnpXWMBMX ITpMponHMX ekoOcMCTeMa WNIM anTepHaTMBHy yrloTpeoy 
3eMJbUMiITa Ha OCHOBy ycarnaumleHor ckyma LWMrbeBa. [lwTaMWb5a Koja ce OMmHOCe Ha 
3aTBapaM=e TNOBPUIMHCKMX KONOBa Cy O BenMKe BaXHOCTM y npouecy IrnpoueHe 
npennora 3a ekcrinoaTauWMjy MAHepa;iHMX CMDpOBMHa. 

Lirb nmocTaBrbaWbb5a cTpaTeulor OkKBMpa 3a pa3Boj M 3aTBapaM5e TOBPUIMHCKMX 
KomoBa, KOjMM je oOyxBaheHa W pekynTMBauMja y CBMM oba3aMa, jecTe ma 
npOMOBMHUIe HaLMOHaJIHO KOH3MCTeHTHM rmipMcTyn 3a YynpaBrbabe pa3BojeM M 
saTBapaMb»eM Ha CBMM HMBOMMa HanjneXHocTM npxaBe. 36or Tora ce ycnocTaB;Jbajy 

ycarnauleHM KOHHenTM HmpeMa KoOjMMa je HeOmXOMHO OCTBapMTM cnenmeha ueTMpM 
OCHOBHAa yCITOBa: 

sauiTMTMTM 3npaBTrbe M CMTypHOCT JbynM; 

- YyOnaxWTM MnM enMMWMHMCaTM HeraTMBHM eKOJIOLLIKM yTMLaj; 

- _ oMoryhuTuM ycneuiHo kopuuiheHke 3eM;bULITa M 

- YysaehaBaTM couuMjanHy M eKOHOMCKy KOpMCT y TOKy OnpxuBur pa3Boja M pana 

nOBPILIMHCKOr Korla. 
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HcrpaxxuaBame — 
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ortpaB)laHocTH MA | 

Cryujja orpaB/naHocTH 
ca IiJJjaHHpabcM H pj 

TIpOJčKTOBaIb6M )KuiBOTHH BK HOBPDIHHCKOT KOIA 

Hsrpa;juba H oTBapabe| | _ ___J| 
Pajt a pa3nBoj | \ 
TIOBPITHHCKOT Korma 

Y narama 

/ .N 

“ /leraJbHHjev 
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Cnuka 2.9. TInaHupatbe pa36oja u aam6aapatba nos8puiuHckoa Kora yKrbyuyjyhu u pekynmusauujy11 

Tlonvwrvka pekynTMBauMje W pexaOwMnvTauMje mpocTopa mpeMmcTaB)ba cKyn 

HajaHauajHMjMx LuWJbeBa M npaBMnma Koje KkoMmaHuUja mocTaBJba 3a peanaM3auMjy 
saxTeBaHor mnmpoueca O/mpXMBOr 3aTBapaMba TNOBPDHUIMHCKOTr KONMa, Yy3 HeOTXO/IHO 
carnenaBaMbe cTaMba M yTBpf)MBaMWb=e kpMTepuMjyMa M WMHnMKaTOpa. 3a moOuMjaMbe 

npaBvX WHdopopMaulje 3a nOHOuleH»e HajOOJbMX TeXHMukMX M COLMjajniHMX Onjnyka npuM 
nnaHvpaH»y pekynTMBauMje M 3aTBapaMa, HeonxXoHo je neTarbHo carnmenaTM cBe 
eKOHOMOCKe, COL\Mja;1He Mi eKOJ1OLIIKe yCJ1OBe y3 IIOUITOBaHM5be 3aKOHCKe perynaTUBe. 

1 Yy nokropckoj nwMcepTauvja iuwTTpujeBMh B., OmmuMu3auuja ynpaeJbaba npouecuMa 
pekynmusauuje nogpuluHckuX KOIIOG6a yaJba naT je nmpeBoMm Ha 52. cTp., nok je opvwruHan Moryhe 
BMWneTM Ha e-anmpecM: hfips://dWta.geus.dk/MICASheetsEditor/document/25a37283-051e-423a-bf7d- 

c2dcb0596d44. 
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TipaBMnHo nnaHMpaMe pekynTMBauWMje TpeGa na 3anouHe TOKOM M3pane rpeTXo/nHe 
cTynuvje M3BO/JUbMBOCTM, Qba3e rpojekroBaMbba M M3HnaBaM5a nO3BOna 3a HOBPHIMHCKM 

kori, ya Hanorpa/iRoy TOKOM XMBOTHOr BeKa pynHuka. HenocTaTak axypupat-a rnaHa 
saTBapaba pynHMKa Moxe ma noBene /O O3OM/bHMX POKOJIOLIKMX M eKOHOMCKMX 
nocnenuvua. [inaHvpabe o0ea36ehyje na ce npouec pekynTMBauuje, a3aTBapaMba M 

pexa0unurauuje onBujja MMDHO, eKOHOMMuHO M OnaroBpeMeHo, a caMO 3aTBapaM=e M 
pekynTMBauvMja nmoBpulMHckor Koma Mopa ma Oyne cacmagHu neO UeJOKyTIHOT 
nnaH\MipaMba pa3Boja. 

Tlo npaBwny nnmaHMpaMba, mpucmyn 3acHOGaH Ha pu3uky TpeGa na cMaMWM M 
TpoulkOBe M HeWM3BeCHOCTM. [locrojeh TpeHnmnoBM mpM mnmaHMpaWby 3aTBapaMa 
yKrbyuyjy TeXHMuky peBM3Mjy M aHanM3y pM3MKa, KaO M HakHa/y TpoulkoBa M y 
norne/y MHxxebbepuiHra MI y norneny X%XMBOTHe cpenuMHe. Peanuvaauujy pekynTMBauuje 
y cknorny 3aTBapaM5a rpaTM mporpecMBHO CMaMb=eM=e pM3MKka M He3HaMba (Cnuvka 
2.10). Kako paHuje cMabbeMbse pM43M\ika M He3HaHbba ovMoryhaBa edbDuikacHuje nocTM3aHW5e 
nnaHMipaHMX uWrbeBa, noTpe0OHo je na nnaHMpaMWe 3aTBapaMa 3arouHe t1ITO rnpe je 

oryhe. 
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Cnuka 2.10. CMakbebbe pu3uka u He3Halba 0o6pe rpakce!2ž 

TfinaHoBMMa 3aTBapaMba ca pekynTMBauMjOM OOyXBaTajy ce CBM KOMIJIeOKCHM 
napaveTpM npvMpomHor okKpyeba WM (cCWMCTeMa nOBpuWMHCKe geKcrnoaTaLuMje 
yKrbyuyjyhM reonorMjy, reoTeXHMKy, XunmporeomorMjy, XWnponmorMjy, reOoXeMVUjy, 
OuvoonoruMjy, eKOHOMMUjy, eKonorujy M couMjanHe dpakTope. 3a BepMdpDMkauWMjy W3Oopa 
BapujaHTe nnaHMpaMa pekynTMBauuje M 3aTBapaMb5a OoDaBe3Ho ce BPpLuIM M aHanM3a 

pva3uvka. Ha 6aauv  neTarbHe aHanuM3e noMeHyTMX napaMeTapa noTpe0Ho je 43panvTM 
nnaHoge 3a 3amaapaMbe ykrbyuyjyhu u pekynmusauujy, Kkoja ce onpaxaBajy Ha 
craTyc mpojekra MnM IOCHOBaM-a. TOKOM X»(WMBOTHOTr BeKa NOBPUIMHCKOr Koma, 
noTpe06He cy HajMaMse nBe BpcTe rnaHa 3aTBapaMa: VAnejHu nnaH a3aTBapakbba (oa3a 
npojekToBaHbba — M3BO/UbMBOCT) M [ naBHM nmnaH 3aTBapaM5a (dba3a ekcnnoarTauuje — 

1 TlaBnoBvh B. w np., Open pit mine spoil dump recultivation design and eco-control model, 3 

International Conference AMIREG 2009, Athens, Greece, 2009. 
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OoTBapaMb=e TIOBDpHIMHCKOTr Koma, pan M nOCHOBaMb=e HaKOH 3aBpuleTKa pana). 
TinaHupabe pekymmusauuje, 3amaeapaba u pexaOumumauuje mpocmopa je 

Heornxo/Ho Kako 6M ce o6e36enuna TexHMuka, eKONnOuIKa, eKOHOMCKa M CouUWMjanHa 

M3BOJUbMBOCT. HuMHaMMuka mnmpuwponma nnmaHMpaMba pekynTMBauMje M 3aTBapaMa 
saxTeBa peđoeHy u Kkpumuuky pegu3ujy Koja onpaxaBa npOMeHy OKOJIHOCTM y TOKy 

pana noBpuiMHckor konma. [InaH a3aTBapaWba TpeGa MonMdpMKkoBaTM y cnyuajy OMno 
Kkoje onepaTMBHe HpOMeHe, HOBMX mponMca MNM HOBe TeXHonmoruje M TpeOoa ra 
cBeoOyXBaTHO penoBHoO peBWM/nuMpaTM. 

1lo6po nnaHupaH tnporpaM pekynTMBauuje W 3aTBapaHM5sa oDyxBaTa oba3y nnaHMpaMba 

w daa3y peanvMaauvMje. KoopnvwHauvja oBMX daa3a ce oGea3aOefl)yje noOopo 
npojekTOBaHMM, CMCTeMaTCKMM, Ge3GenHMM M MCNHnaTMBMM 3aTBapaMbeM pynHMKa 
kao M pekynTMBauMjoM M pexaOwnuvTauMjoM nmpocTopa. TokoM peanw3auWMje nnaHa 

saTBapaM»a y o63up Tpe06a ya3aeTu cnenehe: 

• O/TrOBOPHOCT 3a cnpoBof}ebe rnaHa; 

• pecypce noTpe06He na ce ocurypa ycknaf}eHocT ca rinaHOM M 

• CBaKO/IHeBHO yripaBJbakbe M Han3op yc1oBa 3a pekynTUMBauWjy Koju HacTajy 
HaKOH 3aTBapabba. 

Tako je, y Toky daa3e peanMa3auMje, nmoTpeOHo o6e3DenMTM nocTojabe M 

vneHTMODMKkauMjy jacHe oGaogopHocmu M aOekeamHux pecypca 3a cnpoBof)eWbbe 
nnaHa pekynTuMBauuje, kako 6u ce ocurypana ycarnauleHocT ca rnaHOM 3aTBapaMa, 
ya onroBapajyhe cgakoOOHeWHO yrpaerbabe M Hanm3op ycnoBa peanaM3auMje 

saTBapaMba. 

Tipojekr, BesaHM 3a MHOBpHIMHCKy ekcrnnmoaTauWMjy yrrmba Cy OTBOpeHM /MHaMWMukKM 
cMcTeMM mom yTMuajeM BenMKor Opoja TeXHMuUuKMX, OCKOHOMCKMX, OKOJIOHIKMX M 

Ge30emoHocHMX dpakropa M OrpaHMueMDa. Ekonouma WMMeH3Mja nOBPpHIMHCKe 

ekcnnoaTauuje Be3aHa je a3a cnenehe opa3e: 

dpaaa nnaHupatoa u Mcrpax\iBabba nexuiTa; 

dba3a oTBapat»a u pa3Boja noBPLuIMHCKOr KoOrla; 

dba3aa nyHe rnpouv3Bo/nMe; 

dpaaa a3aTBapatba noBpuiMHckor Kkora M 

dpaaa nocne a3aTBapakba noBPLuIMHCKOr KoOrla. 

y dbaaw nnaHMpatHb5a M McTpaxMBaMa newuuTa ycmOCcTaB;ba Ce OHHOC M3Mef)y 

nokanHe 3ajenHvue M pynapcke KoMraHUje, a y 38aBMCHOCTM KaKO Ce M-MM yrpaB;ba 
OH MOXe pe3yn1TMpaTUM nlyroOpOuHMM I1O3MTMBHUMM 414 HeraTMBHUM rTlOC1e/nMLaMa. 

da3a oTBapakba M pa3Boja noBpuiMHckor Kona rmpeyncTaBrba nepMon on noueTKa 
pynapckMX akKTMBHOCTM MO IlOTIIlyHe MHCTanauuje nnaHupaHe orlpeMe. Vlako je peu o 

penaTMBHO KpaTakoM nepuo/ly y nopef}eHby ca yKynHMM BeKOM TIIOBPUIMHCKOT KOTIa, 
oBa oba3a kpaTKOpouHoO CUMrypHo UMMa HajBehu yTUuuaj M HajnyropouHuje MMrnukaLuLWMje 
no XWMBOTHy CpenMHy, jep ce janoBMHa o/mnaxe BaH NOBpuWMHCKOr Koma a 
pekynTuBauuja jouli yBek HUje 3arnoueTa. 
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y dbaawM nyHe npoM3BOmMb6e IIOBDHIMHCKOr Koma yTMUHajM Ha XMBOTHy CpenWMHy Cy 
BpeMeHCKM Haj/lyxWM, a ce MCTOBpeMeHO H-MXOB MHTeH3MTeT CMaMbyje y OJIHOCy Ha 
npeTxonHy obaay, nouiTo ce janoBuMHa onnaxe y oTKoraHu rIpocTOp, a 3arouWviHbe ce M 
pekynTuBauuja cnorbaulkbber onnaranuuTa. 

da3a 3aTBapaM5a je nocnemHba cba3a y »MBOTHOM LIMKIyCy TIOBDHIMHCKOr KOma 
kana npoM3BoOmMW=a onmana cBe mMo nmoTNnyHor rpecTaHka, a MOK Ce aKTMBHOCTM Ha 
3auiTMTM 9XMBOTHe CpenMHe CBoO/e Ha 3aBpuIlHe panoBe Ha TeXHMukoj pekynTUMBaLljM, 
koHauHy mpoueHy yTMuaja KaoO M mnaHMpaMba pekynTMBauMje y nepvomy mnocne 
3aTBapaMa IOBPLHIMHCKOT KOTIa. 

da3a nocne 3aTBapaMbba moBpuiMHckor Korma HeMa yTMLHaj Ha )MBOTHy CpenWMHy 
anu ce y Mbosoj npaTe u no noTpe0u Kopuryjy cBe nnaHMpaHe Mepe 3aLulTMTe )XMBOTHe 
cpenuHe y nocTekcrinoaTaLMOHOM nepuo/ly pa/iM ocTBapeMboa rnaHMpaHMX LuMrbeBa. 

Tipouec nnaHMpaMoa pekynTMBauMje HOBpUIMHCKOr Korma je MynTWMnMCLWrTTMHapaH M 
nyropouaH npojekaT Koja canpxM HM3 aHanuM3a, cTynuja M M3BoOfl)aukMX mpojekaTa M 

viMa 3a uWUb na o60e30enu dpM3MukO-MeXaHMukKy CTaOMNHOCT M XeMMjCKy HeyTpaJiHOCT 
onnaranuultra M npyrvx moBpulMHa Koje cy OMne 3axBaheHe panoBMMa MJIM /|pyrMM 
aKTMBHOCTMMa x TOBDpUHIMHCKe eKcnnoaTauMje, meMOHTaXy ompeMe, nmoTpeGHe 
akTMBHOCTM Ha peuWMkKnaXWM M nmOTpeOHe aKTMBHOCTM Ha CTBapaM»y ycnoBa M Te)KH-M 
3a ycnocTaBrbabbse Ovo/nMBepauTeTa cnMuHor ripe pynapckMX aKTMBHOCTM WMJIM aKO je 
Moryhe uak M 6OJbMX. 

Tipouec nnaHMpaMo5a pekynTMBauWMje Kpo3 cBe cba3e pa3Boja noBpulMHCKOr Kona WMa 

TpM HMBOa: npenMMMHapHV, orepaTMBHM M c(pMHanHM M MOXKe Ce TIIDMeHMTM KaKO 
3a HOBe NHOBPUIMHCKe KONMNOBe, TaKO M 3a HOBDpHIMHCKe KOMNOBe y pany, a 3a Koje 
npeTXonHoO HMje BpuleHO mHeTaJbHO rnaHMpaMe 3aulTMTe XMBOTHe CcpenmMHe. Ha 
Cnawuv 2.11 vw3a Hlokropcke muwceprauMje B. HuwwwrTpujeBvha w3 2014. ronvHe, 

npMka3aHM Cy HMBOM rnaHMpaM-a pekynTMBauLWje TIOBDpLIMHCKMX KONOBa KDpO3 CBe 
dbaae paa3Boja. 

TinaHupahbe H MCTpa);kHBaHMC | OTBapaMbć H pa3BOjkoma - Ž»IlyHa npoM3BO;uba KOMa 3arBapambe kona (OCJIe 3aTBapakba KONa- / 

a 
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M 

Cnuka 2.11. Hueou rnaHupakba Kpo3 X%xu6OmHu UUKJT1yC I106puJuHCKO2 KOIa 
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C o63upoM Ha To na je y pany npouec rnaHMpaMoa pekynTMBauMje nedDMHMCaH KaoO 
KrbyuaH a3a yKynmnHy edpMkacHoOcCT M edpMKacHOCT peanM3auMje pekynTMBauMje 
noBpuiMHckor Kora, TO je M akueHaT y Mone;y OnTMMM3auLWMje yrpaBO CTaB;beH Ha 
oBaj npouec. Y npouecy mnaHMpaM=a, OHHOCHO M3DCopa Momenma pekynTMBauMje On 
kora 3aBMCe CBe marbe rnaHCKe aKTMBHOCTM, KaO OmTMMM3aLWMOHa MeTO/Aa 
kopuulheHa je MeTona BMulekpMTepuMjyMcCkor OonjnyuM4Baba PROMETHEE. Baxuo je 

vwcrahM na je nedwHMcaHM MoOnen Moryhe KODpMCTMTM y CBMM TJlaHCKMM WM 
ekcnnoaTaLuMOHMM cba3aMa rnoBpulMHcCKor Kona, 0e3 o03uvpa na nv ce panM O HOBOM 

MM nOBPpHIMHCKOM KOTIIy Ha KOjeM ce BpuiM ekcnnoaTauWja. /IHrerpaTMBHoOcT Monena 

M W-eroB MTepaTMBHM KapakTep oMoryhyjy KOpeKTMBHe Mepe TOKOM peanu3auuje 
nnaHoBa pekynTMBauLWMje M C TMM y Be3M OrITMIMaJIHO nOHOLHIeMbe OnJ1yKa O KOHadHOM 
nnaHy pekynTMBauWMje W pexa0ounurauuje npocTopa y cba3Mi 3aTBapaM5a IIOBDpHIMHCKOr 

Kkomna. Monem onrMMM3auMje „ynmpaBrmbaba mpouecMMa pekynTMBauMje Ha 
nOBpuIMHCKMM KOTIOBMMa ITipMKka3aH je Ha Cnuauu 2.12. 

TinaHupate M chpaxmean,>3mapan,e u paaBoj Kon>l'lyna npouwaBo/Hba Kona> SarTBapawe Kona>10cne saTBapatba KOI'I> 
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Cnuka 2.12. Mo0en onmuMua3auuje yripaerbaktba ripouecuMa pekynmusauuje 

Ha r08puluHCKUM KoOITO8uMa!3 

1 luurpujeBuh B., OmmuMu3auuja yripaerbatba ripouecuMa pekyrn1mugauuje rnoepuluHCKuX KOI.O8a 

yaerba, 2014, crp. 56. 

34



BIIJEKPITEPIJYMCKI MOJIEJI YTTPABJbAbbA PEKyYJTTMBALIMJOM TTOBPIHMHCKMX KOTTOBA YTJbA 

3.0. OBJ1lyuMBAME M yr PABIbAMH5E PEKyT1TTMBALIMJOM 

3.1. O onnyuvBaMoy M yripaBrbaHby 

[Tipo6oneM onnyuMBaMa yortuiTe y3eB naHac je Heo/nBojuB on npoueca ynpaBrbakMa. 
Peu ynpaBrbab=e je mpMcyTHa y pa3nMuMTMM clyuajeBMMa, Te naHaC TOBOpM O 

ynpaBrbaMbby rpojekTMMa, KBaJnMTETOM, MaTepuMjanHMM ma cBe nO YynpaBrbaHWe 
pvavuvMa. Ha nomceTMMo, mpeMa KOHBeHLMOHAaJIHOM TyMaudeMy, yrpaBrbaMe je 
ckyn TexHMKa M mpoueca edpvkacHor rmnaHMpaMa, Boljeba M KOHTpome rpojekaTa 

(npojekaT ce o0jauibaBa kao no/lyxBaT ca ned0DMHMCaHMM IlOueTKOM M 3aBPIuIeTKOM), 
6aaupaHo Ha npMMeHM 3HaMa, BeWHITMHa, MeTO/Ia, HayuHO-3acHOBaH\X ripvcTyna M 
CrnMuHO, y3 yBaxaBaMW=e peanHMX ycnoBa ca MoryhMM mpoOneMMMa M pM3MLMMa 
TOKOM Tpajakba npojekTa.!“ 

y crporo MHXxeHbbepCKOM ror:ne/ly, yripaBrbabbe Mopa MMaTM M rTpeLM3Hy BpeMeHCKy 
onpenHuvuy yrpaBrbaukMX nenoBaM-a: TpDeHyTHO, OJiHOCHO y peajiHOM BpeMeHy (on 
line) nv y npouiipeHOM BpeMeHy (of line). 

OpBe knacMdpMkauuvje cy OnMCcke TpoWM3BO/1HO-TOC]1OBHOM aMOMjeHTy pynapcTBa, ca 
MWHTepakuMjoM y Kojoj ympaBrbaWbe y npouiWpeHOM BpeMeHy y npWMHuWry BMUIG 
onroBapa HayuHMM, MCTpaXWMBadKMM, Dpa3BOjHMM, T1aHCKMM, OpraHM3aLMOHMM M 
nOCHOBHMM TnpouecMMa, a YnpaBrbabe y peanHOM BpeMeHy TpOM3BO/IHMM 
npouecuMMa. 

YnpaBrbaukoj akTMBHOCTM ripeTXO/nM MHOHOUHIeM=e O/U1yKe, Ca L\JbeM a ce OcCTBapM 
HajOorbM Mcxom y npocTopy MoryhMx peuleba dokycMpaHor mpoOnmeMa MNM y 

npocTopy Moryhwx cTatba peanHor cucTeMa.!5 

36or npupone MWMHepajlHO-CMpOBMHCKOr KOMTIJeKkCa M yTMuaja OpojHMx udWMHWMTaLa 
paanMuMTMX M3Bopa, reHe3e, noOGynme M reHepMcaMba, y pynapcTBy ce Omnyke y 
npviHuMrty nOHOCe y My1TMBapuUjaO0W;1HMM ycioBMMa Ca pa3nMuWMTMM OrpaHMueMHoDMMa. 
Y oBakBoj cMTyauWMjM, Mo/nen OnjyuđBaMba MoXxe ce nedDMHMCaTM KaO CKyrn BekTOpa 
oryhwx anTepHaTuMBa (BapujaHTM peuleMa), Koje noHocvouy o/nyke (IIO) croje Ha 
pacnonaraby WM mnocTaBrbeHMX KpMwTepMjyMa WM3GCopa 3a mnoHoOuleMbe OJUIyKe. 
DloHoutebe ynpaBrbauke onjnyke 3HauM M3Oop jenHe om MoryhMx anTepHaTMBa KaoO 
Haj6orbe, pauvioHanHe, HajedDMiKacHujje, onTMMaj;nHe MM CHIMuHO nedDMiHMCaHe.!6 

1 Čupić M., Tumala Rao, V. M., Savremeno odlučivanje: metode i primena, Beograd: Naučna knjiga, 
1991, str. 71, 421; Petrić J. i dr.., Metode planiranja u SOUR, Beograd: Savremena Administracija, 

1976. 
1 Opricović S., Opltimizacija sistema, Beograd: Građevinski fakultet u Beogradu, 1992, str. 422; 

Gerhard Wiegleb, Birgit Felinks, Primary succession in the post-mining landscapes of Lower Lusatia — 
chance or necessity, Ecological Engineering 17, 2001, pg. 199—217, rad je dostupan na e-adresi: 
www.elsevier.com/locate/ecoleng. 
1 Nikolić l., Borović S., Višekriterijumska optimizacija: metode, primena u logistici, softver, Beograd: 
CVŠ VJ – Beograd, 1996, str. 996; Sage A., P., Armstrong J. E., Introduction to Systems Engineering, 

Wiley-Interscience, 1*t edition, 2000, pg. 568; Vujošević M., Operativni menadžment: Kvantitativne 

metode, Beograd: Društvo operacionih istraživača Jugoslavije, 1997, str. 262. 
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Y Hokropckoj nuceprauuvjv MapjaHa Xyneja Myy1musapuja6u;nHu Mo0enu yripae!rbatba 
y pydapcmey, Ha cnvuM 2.1 (crpaHa 17), nar je npvwHuMnMjemHM ajrOpMTaM 

onnyudBaMa, rne je npouec onnyulBakHa naT y oba3aMa: npBu cTeneH opnj1yuMBaMa je 
MHMLMjanHO OnnyuMBaMbe y KOMe Ce BpuMM WneHTMODMKauMja mnmpoOneMa, 3aTMM 
akBMaMuMja nonaTaka M MHdOpopMauuMja M mnedbMHMCaMbe LMJbeBa M HaMeHa peuleMa. 

AHanuarMuko onnyuMBaMbe Koje naje KBaHTMTaTMBHO MNM KBajnMTaTMBHO peuleMbe M 
BpuiMi! HODMaTMBHy TipoBepy peuteMa. Takof}e, M y OBOM OG;1oky OJnU1yuvBakbeM ca „na“ 
nv „He“ ripena3M ce y BMUIM HMBO O/U1yuBaHba, OJ1HOCHO KOHaUHO /1OHOLIeHbe O/U1yke 
nO MCTOM TIpMHLWMTy „ueJ1OKyTIHOr TMMa“. 

TlojenHocTaBybeHo oO0jaubeMWb=e mOHOHMleMba OnmnyKke, CBOMM ce Ha a3anmaTak 

noHocMoua omnyke (HO) na w3aOepe HajOorbe (Hajed)MKkacHuje, HajpauMoHanHuje 
MTn.) on pacnonoxMBMX anTepHaTMBHMX peuleba. HoHoulebe omnyke OuMno OM 

MaM=e 3aXTeBHO M pWM3MuHO Ma HMje HenpenBW/UbMBMX morafljaja w mpoMeHa y 
OKpyXxebby y BpeMe M3Bpuletba opnyke.!7 

/loHocunau o0nnyke (/1O), woxe 6uTu jenaH MnM BMule CTpyuMbaka KOjM y TOM C;lyuajy 
TMMCKM MHOHOCe OpnTyke. PanaM enMMMHMCaH5a MNM MWMHMMWM3MpaMHM-a CyOjekTMBHOCTM 
noHocMvoua onmnyke (HO), yBek Kkana je To Moryhe, npenopyuyje ce R5eHO TMMCKO 
noHoulekbe.19 

AnmepHamuge kao cpencTBa 3a nmoOCcTM3aMbe jenHOr WMnTM „BMUIe UWrbeBa, 
npencTaB;bajy Moryha peuleba nmpoOmeMa WnM Koja ce Mef)yCOOHO MCKTbyuyjy. 
TipooneM onmnyuMBaMba mocTojm 3aXBa/byjyhM mocTojaby BMUuIe HauMHa 3a 
nocTM3abe UWMJba MNM UWrbeBa, Kamna TOra HeMa, HeMa HM OjnnyuMBaMa.! 
đoopMupaMbe ckyna an1TepHaTMBHMX peuleMa je KrbyuHO BaXaH M HajkpeaTMBHUjM neo 
sanaTka y npouecy. 

OcMM on no3HaBaMa mnmpoOnmeMa, cTpyuHOCTM, 3HaM=a, MCKyCTBa, CHOCOOHOCTM M 

noMMIIbaTOcTM akTepa y noHOulebby OJnyke, OopMMpaMe ckyma anTepHaTMBa 
saBucui M on BpcTe npo0nema. Hewa onuiTer ynyTcTBa 3a reHepMcaMee aniTepHaTUMBa, 
a HenocpenHu akT onnyke je 436op jenHe on anTepHaTuBa, ra y TOM CMUCITy jacHo je 
na je kBanMTeT OJ1yKe yCJ1OB;beH KBaj1TeTOM MoryhWMX aniTepHaTMBHMX peutieHM5a.20 

Yycnosu npencTaB;bajy ckyn ynnuBa KojM yrMuy Ha 43Oop anTepHaTMBe, OJIHOCHO Ha 

MCXON O/U1ykKe. 

KpumepujyM unu kpumepujyMu u30opa. Vicxon onnyke Moxe 3aBMCMTM O jeynHor 
kpuTepujywMa, Tana ce kaxe na je npo0neM jenHokpMTepMjyMckM, Mef)yTMM, y npakcM 

cy ueulhu cnyuajeBM na McXoO/ Omnyke 3aBMCM Om BMUuIe HOKa3aTe;Jba. kanmna ce 3a 

1 Newman, A., Rubio, E., Caro, R., Weintraub, A., Eurek, K., A Review of Operations Research in 

Mine Planning, Interfaces; 2010, Vol. 40, No. 3, pg. 222-245. 

1 Vujić S., Hudej M. i dr., Results of the promethee method application in selecting the technological 
system at the Majdan III open pit mine, Archives of Mining Sciences, Polish Academy of Siences, 
Compmittee of Mining, Krakow, 2013, Issue 4. 

1 Nikolić l., Borović S., Višekriterijumska optimizacija: metode, primena u logistici, softver, Beograd: 
CVŠ VJ — Beograd, 1996, str. 996. 

2 Vujić S., Hudej M. i dr., Results of the promethee method application in selecting the technological 
system at the Majdan III open pit mine, Archives of Mining Sciences, Polish Academy of Siences, 

Compmittee of Mining, Krakow, 2013, Issue 4. 
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npoOGneM kaxe ma je MynTMKDMTepMjyMCKM.2! OcMM on KBanMTeTa paCNOJIOXMBMX 
anTepHaTMBa, Ha KBanMTeT Onmnyke yTMue WM3Oop kpuwTepuMjyMa w onpefMBaMW5e 

KpMTepMjyMCKMX BpenHOCTM 3a cBaky O anTepHaTMBa. Y peulaBaMboy rpakTMuHWMX 
npoOneMa y pynapcTBy, M ulMpe, MHHycTpujM, covwrypvMuly OpojHM M pa3nMuWMTM 
KpMTepMjyMM On KOjMX Cy HeKM MefT)yCOOHO CynpOTCTaBrbeHM, KOHGDJMKTHM. 

đdopwmynauuja kpvTepvjyMa Moxe OMTM KBaHTMTaTMBHa (OpojuaHe BpeMnHOCTM, Hnp.: 
npodDMT, TpOHIKOBM, peHTaOMJIHOCT, OOMM npOM3BORM=, mHOoTpoulba WMT/.) WnM 
KBanMTaTMBHa (Bep0DOajHe BpenHocTMA, Hrp.: no0po, noule, HajOo;be, cn1a60, BMCOKO, 

HMCKO M np.?2 VM3Gop kpuvTepvjyMa M nedpMHMcaMW5e KpMTepMjyMCKMX Bpe/iHOCTM 
anTepHaTMBa 3aBMCM OM KOHKpeTHor IipobGneMa, TO je BeOMa OCeT/JbMB M 3aXTeBaH 
sanaTak ca Henocpe/HMM YyrnMBOM Ha KOHadaH MCXO/ O/UIyKe. OcCeTIbMBOCT M 
saxTeBHOCT 3anaTaka WM3OCopa KpvwMTepMjyMa WM KDpWMTeDpMjyMCKMX BpeMmHOCTM TO 
anTepHaTMBaMa, mpMcyTHa je 3Gor HeWM3OeXxHoOcTM wcbakTopa cyOjekTMBHOCTM, 
MaHMQpecTOBaHoOr rmpekKO oOMrOBOpHoOCTM M npedepeHuuMje |O wmM TMMa 3a 

noHoulebe onnyke, npeMa KpMTepMjyMMMa, M.MXOBMM BpenHOCTMMa, rnpeMa 
pviavuiMa M CJL. 

Mo0enu — Memo0e 3a u36op arnmepHamusee (0oHouiekbe oO0Gnyke) koHcCTMTyMICaHe Cy 
Ha KBanMTaTMBHOM WNHM KBaHTMTaTMBHOM IipMHUWMIIy. KBanMTaTMBHe MeTOne Cy 
GaaMpaHe Ha aHMMauMjM ekKcnepaTa, KBaHTMTaTMBHe KOpMCTe MaTeMaTMuKO- 
Monericke anaTe 3a M36op (Haj60o;be, HajeobuikacHuje, pauMoHa:uHe, OrITMMaJIHe MTH.) 
jenHe wavehy pacnojoxuBMX aniTepHaTMBa.23 

21 Vujošević M., Operativni menadžment: Kvantitativne metode, Beograd: Društvo operacionih 
istraživača Jugoslavije, 1997, str. 262. 

22 Nikolić |., Borović S., Višekriterijumska optimizacija: metode, primena u logistici, softver, Beograd: 
CVŠ VJ – Beograd, 1996, str. 996; Onpuuonuh C., BuujekpumepujyMcka orImuMu3auuja cucmeMa y 
apal}esuHapcmeay, beorpan: [ pal)}eBMHckui opakyneT y Beorpany, 1998, crp. 9-20, 302. 
2 OnpvuoBuvh C., BuuiekpumepujyMcka onmmuMu3auuja cucmeMa y oepal)}eeuHapcmey, Beorpan: 

[ pal}eBMHckuM opbakynrTeT y Beorpany, 1998, crp. 19—20, 302. 
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3.2. OGenexja pekynTMBauuje npenena nerpanMpaHMX TOBpuIMHCKOM 
ekcrinoaTauMđjoM MMHepa;jiHMX CMpoOBMHa M yTMUaj Ha )XMBOTHy CpenMHy 

PynapcTBo kao jenHa oznn HajcTapuvjvx npMBpenHMX nenaTHOCTM, O/1 CaMMX roOueTaka 

vWMa y ceOM jenHy npoTMBypeuduHOCT, CyouaBaM»e Ca 3aUITMTOM )»KMBOTHe CpenMHe. 
OBa aMOuBaneHTHocT pynapckor a3aHaTa mpuMcyTHa je on HajcTapuMjMx maHa H5eHOr 
OuMTMCaM5a KaO Jbyncke menaTHOCTM, Om npBMX TparoBa oTKomaBaMsa, Baljeba M 
npepane pyma, na je kao TakBa 3amMcaHa jou! y CpenH-eBeKOBHMM TWCaHMM 
TparoBMMa kon Arpuvkome (Georgius Agricola, 1494–1555). OH y Kv3M De Re 
Metallica 3 1556. ronvHe nuute Kako cy ce joul y DMMCKO no0a Bonune rnojneMMke: 

flpomueHuuu pydapckux pa0đosa apayMeHmyjy ceoj cmae muMe uimo, 
Ha600Ho, Kkornakbe py0e onycmouyje norba, ceue uilyMe u oajese [...] 6uno 3a 
no03eMHe of0jekme, pyOapcke ypehbaje, Gumo monmjbeMbe pyO0e, OeckpajHoO 

saxmesajy Opeo. Ceuebbe aajesa u ulyMa pa3aoHu rmmuue u 36epu OO KkoOjuX 
MHO&ee cCJ1y)Ke uoOGeKy 3a yKycHy XpaHy. !cnupabbe pydđe mpyje momoke u peke, 
y6uja unu npoaeoHu pu6e... 

TlokyulaBajyha na Hal)e pa3ayMeBaMbe 3a OBaKBe aKTMBHOCTM pynapa OH BM3MOHaPCKM 

HacTaB;ba: 

[...] Pyoapu eehuM 08enoM packonasajy aope koje He GoHoce Hukak6e rJ100o86e 
u Koje ce Hanma3e Ha HemnoOHuM MecmuMa. llmema oO pydOHuka He 
npegaaunasau umemy oO Opyaux mocnmoga udoGeKka, HW-e0OGuX Hace;ba u 
apa0osa, o0 aojHux 0ejcmasa.?“ 

TipouecM moBpuHcke ekcrnnoaTaLWje ITpOy3poOkyjy HeM3OeXHM yTMLaj Ha »KMBOTHYy 
cpenMHy. Y onuiTeM CMUCITy yTMHajM ce jaBJbajy y ropbbeM ne;y nuTocODepe, y uenoj 

xanpocdjepM M y noMWbeM meny aTMocQpepe ynmpaBO y HemOCpe/HOM KOHTaKTy Ca 
akTMBHOCTMMa IIOBpHIMHCKe eKcrnnoaTauWMje. HaOpojaHM eneMeHTM X»WMBOTHe Cpe/MHe 
oopay3ayjy y uemMHM OMocdbepy koja HenmocpemHo rpWMXxXBaTa yTMNaj TeXHOJIOHIKMX 

npoueca moBpuWHcke ekcnmnoaTauMje. OcHoBHa mejcrBa M pe3ynTaTM YyrTMuaja 
noBpulMHcke ekcnnoaTaLWMje Ha )»X(MBOTHy Cpe/IMHy /naTM Cy y OUITeM CMMCJIy y 
Ta6enu 3.1. Kapakrep M o0uMM yTMHaja Cy y CBaKOM KOHKDeTHOM crlyuajy pa3nMuvTM M 

onpehyjy ce Ha OCHOBy TIpMponHMX M TpOM3BO/1HO-TeXHONTIOLIKMX KapakTepMcTMKa 
ekcrinoaTauuje nexuutra.25 

2 LlT. npeva Byjuh C., f1pojekmogahbbe pekynmusauuje u ypelf}ekbe ripe0ena nogpuluHckuX KoIo6a, 
Beorpan, Pynapcko-reonouikv dpakynTeT YHuMBepaMTeTa y Beorpany w AkaneMuja MH)eH-epckMX 
Hayka Cp0uje, 2009, crp. 61–64; neTarbHuje B\neTu y: Teoprujyc Arpuvkona, O aeo;noauju, pyoapcmaey 
u Memanypouju, npapenvnv S3opaH [lerkoBvh, Hanexna MThanuvh, HejaH MunoBaHoBuh, npeBenuw 
MlyuaHka CumweyHoBMh, BpaHko T[TnyuweBwh, CHešXaHa CaBkoBMhM, Beorpan: JyrocnoBeHcka 
MHXeM-epcka akaneMuja, 2007. 

25 [TlaBnoBMh B, Pekymmugauuja mosepuuHckux komoga u oOmaeanuuma, Beorpan: Pynpcko- 
reonoujkM wdakynTeT YHWBepawTeTa y Beorpany, JyrocnOBeHCKM KoMMTeT 3a nOBpUIMHCKy 

ekcnnoarauujy, 2000, crp. 1, Ta6ena 1.1. 
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Ta6ena 3.1. OcHoaHa 0gejcmaa u peayrmmamu ymuuaja nosapuiuHcke ekcriunoamauuje Ha Xu6OmHy 
cpeđuHy26 

EneMeHTM . 
IlejcrBa npoueca . 

)X\MBOTHe i Pea3aynraTu yTuuaja 
ekcnnoarTauuje 

cpenMHe 

OnBo/nHbaBakbbe nexwvultra, | /cuprnrbMBabe pea3epBM NTOBDUIMHCKMX WM 
M3MeulTakbbe nOBpuIMHCKMX | nO13eMHMX Bona. HapyuiaBakbbe 

Pecypcu ToKoBa. Vicrakabe npeHaXHe |XWM/DOreONOLIKMX M XVM/DONnOUIKMX pe)WMMa 
Bone Bone M BOne M3 HOBPuIMHCKOr |TpOCTOpa NHOBPUIMHCKMX KONOBa. CMaHW»seMbe 

Kona. Ma3rpanMba obO0jekaTra 3a|konMuMHe Bone M 3arafjebe BOJIOHOCHOr 
npeuuvuihaBaHbe Bona. 6aceHa. 

SanpaulBakbbe uv 3aaraf}Babe aTMocQpepe y 
KoHTponMcaHa M HeKOHTpO- 

BaanyuiHu ; 3OHM M OKOJMHM |TOBDpUIMHCKOTr ·KOma. 
nMcaHa eMWMCMja UITeTHMX . 

npocTop ; CkpaheMsee Beka o0jekaTa u ornpemwe. [lopacT 
MaTepuja y arMocQpepy. 

o6orbeMba X%MBMX OpraHM3aMa. 

Dlerpanauvja  3eMJbMHe · MHOBDpuMHe · M 

OpMMpaHMbe TeXHOreHOr erbedba. 
ViaBof}ebe pynapckuMx panoBa. cbopMuppi p O 

CMaHbsebbe noBpuiMHa M npuviHoca 
Pecypcu đopMupawe omnnaranuMuma M 

. 3eM/bMulTa. YBehabe epo3MoOHMX rmpoHeca. 
3eMJbe varpanba KOMyHMKauMja M ” 

o6jekara SarahBabbe M_ 3acorbaBakbe rinonHor cioja. 
i i Tloropulabe »WMBOTHMX YyCHnOBa X»WBMX 

opraHM3aMa. 

OrkonaBakbe nexu\iiITa MIMHe- VicupnrbWBakbbe MMHepanHMX  pecypca. 
poanme CcMpoBMHa. HapyulaBabe ·reonmoume ·cTpyKType M 
OTKonaBaH„e OTKpMBKe. reonMiHaMMukor cacTaBa tnpocTopa nexuLiTa. 

JlexuvuiTa BBORrtbaBafbe TIČXKMIIITA. CHMXaBaMbe HMBOa M CMaMbeM=e pe3epBM 
CaMoaanarbekbe yrrba. g%naeMme Bona. 3araf)iBaMWbe srel\grbe. 
Pa36auuakbe ornana. pa3aBabe KapcTHMXx mnpoueca. [youwuw 

Vicrakabbe TexHVluke BOne. CMpoBMHe TipA OTKOnaBalby. 

TipooneMuM HapyulaBaMb5a XMBOTHe CpenMHe CBaKMM mHaHOM rlOcTajy cBe OpojHuMjM M 
cnoxeHujM. PaaMepe yrpoxaBaba OMocobepe WM ekOCMCTeMa, TOry/aLWMOHM 
npvTMCLM, CMaHR-MBaH5e HeOOHOBJbMBMX M OOHOBJbMBMX pecypca, 43yMMpaMb=e BpcTa 
M cMaMbeMbe OMonMBepaMTeTa Kao mnocnenMLHa JbyHCKMX aKTMBHOCTM, ma M 
nocTaB;babbe nuTaMa rnaHeTapHor orcTaHka uoBeka cy rno0DanHe rnpupone, na HM 
Haulta 3eMJba HuUje nouiTef}jeHa. 

y cBeMy TOMe, HOBpuIMHCKa ekKcnnoaTauMja, a HapouMTO pynapckO-eHepreTCKM 
KOMTIJ1IeKCM 3aCHOBaHM Ha noOuMjaM»y enekTpMuHe eHepruje M3 yrrba WIMajy 3HauajHor 
ynena. S3aral)}uBabbe Ba3nyxa, Bone M Tna, 3ay3WIMaM0 TIOJbOripMiBpe/HHOT M LIyMCKOT 

2 [laBnoBMh B, Pekymmugauuja mosepuuHckux komoga u oOmaeanmuuma, Beorpan: Pynpcko- 
reonoujkM wdakynTeT YHWBepawTeTa y Beorpany, JyrocnOBeHCKM KoMMTeT 3a nOBpUIMHCKy 

ekcnnoarauujy, 2000, crp. 1, Ta6ena 1.1. 
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seMrbuulTa, nopeMehaja ekocMcTeMa, HeraTMBHe TpaHcdopMauuje mpenmena M 
KnvMe, nmopeMehajM BomHor pexMMa, Oyka M pdM3aMuM Oom aKkuMWnmeHaTa OBHne Cy 

Hajv3apa»eHVjuM. 

O0jekTMBHO moBpulMHcka ekcrinoaTauMja MMHepajHWMX CMDpOBMHa, KaO HajMaCOBHMjM 
o0nuMk ekcnnoaTauMje y pynapcTBy, HocM HajBehy onrOBOpHOcCT M cTBapa peajHe 
npo0neme ekonoulike rnpuvpoMne, uaHbeHMLua je na joj nojenMHM 3eneHM nokpeTM naHac 

xene HaByhM CTMTMy HajOnrOBOpHMje npMBpeMnHe nenaTHOCT M npWMnMCaTM MHOTO 
BMule HeraTMBHOr HerO HITO OHa CTBaPpHO TO duMHM. CBe TO HacTaje 30or BM3yeJIHOr 
yrvwcka KojM OCcTaBrbajy  OaceHM NOBPHIMHCKMX KOHNOBa Yyrmba KaO HajBehM 

npoyapokoBauM  „pa3apaba crTeHcke Mace, 3ay3aMMaba W nerpanMwpaMba 
norbornpMiBpenHor 3eM/JbMUHITa, yHMUHTaBaM5a HIyMCKMX mpemena WTHn. llaBof)}eM5e 
pynapckMx panmoBa MOXeMO lnOCMaTpaTM KaO meO CWMCTeMa MNOBPpUIMHCKe 
ekcnnoaTauvje BpeMeHCKM OrpaHMueH Cca pa3nMuMTMM TeXHMUuKO-TeXHOJILIKMM 
npouecuvMa ca MepaMa TexHMuke M Ouvonouike pekynTMBaLuMje KaO 3aBDpuHIHMM y cDa3M 
saTBapaMb5a koma y BDpeMeHCKOM, TIDOCTODHOM M TeXHMUKOM CMWCIy. [ipwMepuM 
ycneuiHo pekynTMBMCaHMX nerpanvpaHWM rpocTOpa nOBPpHIMHCKMX KOTIOBa y CBeTy, a 
MaM=e y Hac, OpojHM Cy. Y MCTOPpMjCKOM CMMCJIy MOTy HaM TOClyX)MTM npWMMepWM 
HeMaukKMX TOBPUHIMHCKMX KONOBa yrrba, rme je oBakBa mpakca Opvre 3a X\WMBOTHy 
cpenuHy y nocTekcrinoaTaLiMOHOM nepUo/ly HajpaHuje 3axuBela. 

Kao apryMeHT OBOM CTaBy HaBO/IMMO TIpMIMep TOBPDUIMHCKoOr Korla TMrHMTa OopTyHa 
(Fortuna) y Hewaukoj, rne cy ekcnnmoaTauMOHM panoBM 3aBpuleHM 1993. ronMHe 
(Cnuvka 3.1). OopTyHa HekanaulM meo Hace;)ba, naHac je rpan PajH-Epopr-Kpajc 

(Rhein-Erft-Kreis). PynH\uko Hace;be OĐopTyHa ocHoBaHo je 1899. ronvHe y On143MHM 
Hace/rba O0epojceM (Oberaussem). KpajeM 19. Beka nouino je no Harnor pa3Boja 
vHnycTpuje 6a3upaHe Ha yrrby. Y 6nv3uMHu rpana nocrojana je ba06puka OpukerTa, a 

on 1910. ronmnwHe enekTpaHa OopTyHa Koja je Hanajana KemnH cTpyjoM. Hacerbe 
đoopTyHa, 3aje/Ho ca ODa0OpuMKoM M e;nekTpaHOM, 3aTBOpeHO je HakoH Iipyror cBeTCKOr 
paTa. ToOkoM ekcrinoaTauMoHor Beka Ha pynHMKy OĐopTyHa oTkorlaHo je 240 wuvnaoHa 

TOHa yI7ba. 

TipwnpeMHM panoBM 3a OoTBapaM=e moBpuiMHCKor Koma nMrHMTa OopTyHa TapcnopoD 
(Fortuna Garsdorf) nouena cy 1953. M noBpulMHckM Kom je OTBOpeH 1955. ronMHe. 

TOKOM ekcrinoaTaLMOHOr BeKa, Ha IIOBpHIMHCKOM KOTIly ĐopTyHa T apcnopd> oTkonaHo 
je oko 2.090 wunvoHa MeTapa KyOHMX oTkpuMBke M 1.030 MunMoHa ToHa yr;ba. HajBeha 
nyoOMHa moBpuAHcKkor Koma je 360 m, a HajBeha ronMuba npoM3BomMba onm 48 

MWJNIMOHa TOHa yrrba OcTBapeHa je 1979. ronuMHe. [TlocnenW=e TOHe yr7ba Ha KOTIIy Cy 

npovaBemeHe 13. Maja 1993. ronMHe. PynapckMM panoBMMa yKynHO je 3axBaheHO 
2,220 ha. On rTora je pekynTuBucaHo 1,730 ha y norbonpuMBpenHe noBpuiMHe (Crka 
3.2), 420 ha ulyMe M MOuBape, a oko 30 ha ce Hana3u nmon caoOpahajHMuama. Ho 

kpaja 1993. ronvHe, oko 50% a3axBaheHMx moBpulHa je Beh OWMno pekynTMBMCaHO. 
DaHac ce Ha MecTy Ha KOMe Cy Ce M3BOnMnM pynapckM panoBM Hana3e dpapwe, a y 
3OHM 3aBPpuUIHMX panoBa nmOBPpuMHckor Koma, cbopMuMpaHo je 1997. romMHe je3epo 

noBpuiMHe 20 ha, koje ca OKOnHMM moOBpulMHaMa 3ay3MMa OKO 9O ha M va HajBehy 
nyOMHy 25 m. T[loBpumwwa mon ulyMaMa MmaHac je nBOCTpyko Beha Hero mpe 
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oTnouMibaMbba pynapckMx panoBa. PekynTMBauvMja Ha TpOCTOpy MOBDpUIMHCKOr KOma 
Garsdorf aanputeHa je 2005. ronviHe.27 

Cnuka 3.2. Tlpocmop nospuiuHckoa kora ĐopryHa I apcnopo) 0aHac 29 

?2! Byjuh C., LiBejuh J., MwrbaHoBuh ., Hpaxuh ., Tipojekmogabbe pekynmusauuje u ypeljewbe 
npe0ena nospuluHckuX kono6a, Beorpan: Pynapcko-reonouikv dpakynTeT YHuBepauvTeTa y Beorpany 
v AkaneMuja WHxeM-eepckMX Hayka Cp6uje, 2009, crp. 13—15, cnuka 2.5, 2.6. 
28 /Acro. 
29 /AcTo. 
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Tlonpyuja  oOyxBaheHa pynapckMM akKTMBHOCTMMa, OCe3 oOaMpa Ha crenmeH 
neBacTauMje, ycneulHO Ce MOTy pekynTMBMCaTM NpMMeHOM CaBpeMeHMX Mepa 
TexHMuke M Owonouke pekynTMBaLuMje W npWMBeCTM HOBOjJ HaMeHM y «·«TOKy 
ekcnnoaTauuje M y nocTekcrinOaTaLiMOHOM repM/1y rIOBpHIMHCKMX KOTIIOBa. 

TipooneM omnyuMBaba MoryhHOCTM KopMuleM5a HOBOCTBOpeHMX mpemena M 
ekocuvcTeMa nocne 3aBpuleHe ekcriunoaTauWje yrrba Ha HOBpPUIMHCKMM KONOBMMa M 
M3BpuleHoj TeXHMukoj M OwMomoukoj pekynTMBauWMjM, nmoTBphyjy Te3y o MoryheM 
oO0pxusoM pa36ojy y py0apcmay, jep Hvije HeMMHOBHO RHa OHO UITO CaBpeMeHM uOBeK 
nerpanupa 30or cBojax moTpeGa, Oyne HemOBpaTHO M3ryOJbeHo, Beh HanpoTMB, 

MOXe y3 no0py, npaBMJIHy M GeCKOMIIDOMMCHy 3aKOHCKy perynaTMBy 3aCHOBaHy Ha 
npvwiMeHM pe3ynTaTa HayuHMX McTpaxMBaMa na ce yHarpe/nuM M CBeCTpaHO KOpMCTM. 

OcHoBa 3a noHoLieM>e OnU1yke O pekynTMBaLWMMOHOM peLuieHoy Mopa na Gyne rnaHcCkM 
npvcryn kopMumneMa mpenema mocne a3aBpuleTka ekKcrnoaTaLuMje MWHepaJIHMX 
cMpoBMHa Ha TOBDpuIMHCKMM KONnOBMMa. Ha Toj 6Gaav 64 npoucTekna M onroBapajyha 
npojekTHa nokyMeHTauWMja KojoM OM ce jacHo nedpMHMcao mnaH pekKynTMBauUuje, 
OnHOC NOJboOmpMBpe/iHe M uIyMCKe pekynTMBauMje M oODe3Oeljebe OnTMMaJIHMX 

cyrcTpaTra 3a M.MXOBO WM3BoOBeM=e, ca rnpenopyueHMM CeneKTMBHMM O/naraMHe 
OoTKpMBKke M ypef}MBab5=eM BO/eHMX moBpulMAHa pa3anMuMTe HaMeHe. Takohlje 6M ce 
npenBMneno npeceJbeMbe CTaHOBHMLITBa Yy3 pa3MeuWHTaj HOBMX HaceJba M 
napkOBCKMX mej3aXHMX aMOMjeHaTa ca WM3rpamMOM mpaTehe WMHdOppacTpykType M 
cao0pahajHuua. [1lpocTropHo nedDMHMCaHM HOBM CHODPTCKO-DpekpeaLlMOHM M KyJ1TypHM 
canpxajv kao noTpe6a HoBe couWMjanHe CTpyKType CTaHOBHMLITBa TnaHMpaHM Cy y 

pekynTMBaLWMOHUM ripenenwMMa Heka/aulHoMX 3OHa yTMLaja TIOBpHIMHCKMX KOTIIOBa. 

CranaH nponuec pa3Boja noBpuIMHCKMX KONnOBa yCcnoOBMO je noTpeOy 3a oOaBrbaHbbeM 
CcykueCMBHe pekynTMBauWMje Ha R-4Ma. PekynTuBauuja npezicTaBrba HM3 Mepa KojMMa 

ce ouTeheHe M nerpanuvpaHe moBpulHe Bpahajy cBojoj HaMeHM. Ca cTaHoBMui!Ta 
npMAMeM5=eHMX Mepa oOMuHO ce pa3nuMkyje TeXHMuka Koja dMHM IpeTXO/HMLUy M 
Đ6uonouika koja npencTaB7ba 3aBPpuIHM ODnMK pekynTMBauWMje. 

Y ykynHoj ekcnnoaTauMja nexWMulTa MMHepajnHMX CMpOBMHa y CpOuMjM, noBpuiMHCka 

ekcnnoaTauuvja ce omBuMja Ha HajBeheM Opojy nexwuiTa: nMrHMTCKMX yrrbeBa Ha 
nepBeT, GakapHe pyne Ha ueTMpu, rBo3neHe pyne ca HMKIOM Ha /1Ba, OJIOBO-LIMHKaHe 
Ha jemHOM mMmo mBa OoOjekTa, HeMeTanMuHMX MWHepanHMX CMpOBMHa Ha UlecT, 

apxuwTekToHcko-rpaljeBMHckor AT-kaMeHa Ha 38, rnMHMumTa Ha 78, UIyHKOBMTO- 
neCKOBMTMX aJ1yBUjoHa Ha 23. 

TipeMa nocana o0jaBrbeHMM MCTpaXxHMM panoBMMa y HaC C HpaBOM cCe ripoueMoyje 
na he ce noBpulMiHCKOM ekcrinoaTauWMjoM nerpanuparTu rppeko 100.000 ha noBpuluHa, 

M TO KBajMTETHOTr TOJbOripMiBpenHOM 3eMJbMHITa y KOTHnMHaMa, aJlyBMjOHMMa peka, 
HaceJbeHMM MecCTUMAa KaO MI Ha riIDpocTOpM'Ma Ca pa3BMjeHOM MHODpaCcTpykTypOM. 

Y uwrby caHauMje mocnenMua ekcnnmoaTauMje neXxWwulTa MWHepanHMX CMpoBMHa M 

cnpeuaBaMs5a moropulaBaHWbba yCHOBa XWMBOTa TOKOM M HaKOH pecTaHKa pana KOOBa, 

HeorixonHo je na cBakM pynapcku GaceH HarnpaBu rnporpaM 3aulTMTe X%MBOTHe CpenMHe 
koja OM nedbDMHMCaO HajBaXKHMje aKTMBHOCTM M npeLWM3HO yTBpnMo dpa3e peanwaauMje 
caMor nporpaMa. TMMe ce CTMuy yCHOBM na rpMHLWRWM O/JpxMBor pa3Boja 3a)MBe M y 

Haul/M pynapckKo-eHepreTCKMM GaceHMMa Ha HaudMH YyCBOjeHMX /nMpekTMBa On CTpaHe 
caBpeMeHOr CBeTa. 
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HajBMrnUbMBUje KapakTepMcTMke nmoBpuIMHCKe ekKcnnoaTauMje, ca acnekTa Oynyhe 
pekynTvBauvje nmerpanvMpaHMx mnoBpuMMHa, npencTaBrba 3ay3MMaMW=0 BeJIMKMX 
nOBPpHUIMHa „TOBPUIMHCKMM · KONOM,  CHOJbaHIMM · OmnaranMumTeM, rnpaTehMM 
oO0jekTrMMa, oODjekTMMa mpWmpeMe MWMHepanHMX CMPpOBMHa, MHGDpacTpyKTyDpHMX 
o0jekaTa, nyTeBuMa M npyro. 

Yy norneny nokauuje onnaranuvutra npenBuf}eHo je na nocToje nBe OCHOBHe BpCTe 

onnaranuuiTa, M TO CrOrbaulWba M yHyTpaulWa. YHyTpaulWbe oanaranMuiTe pa3Buja 
ce y OTKOraHOM TIipOCTOpy KOHType nmoBpuiMHCKor kona ca MoryhHouihy HanBuMuleHba 
v3Ham nmoBpuuwMHe TepeHa. Kon obopMupaMa cno/baulbMX onmnaranWMulTa IOCTOjM 

BVMule ycnoBa OM KOjMX cCe KaO 3HadajHM MOry M3nBojMTM: 3ampeMuHa rpocTopa 3a 
npMxBaTaMbb=e rnoTpeGHMX KOnMuMHa jajnOBMHe, myX%MHa TpaHCIOpTa, eKOHOMCKa 
BpemHocT nokauMje 3a ObopMuMpaMwe omnaranuMuma Koja nompa3yMeBa cTaMbe Ha 

noBpuiMHM TepeHa, 3aTMM MoryhHocT yknarnaMka y Henocpe/iHo M ulMpe OKpy)keHbe. 

Mopdonouiko ykKnmamabe onnmaranvMula y HenOoOcpeMHO WM WWpe OKpyX)eM-e 
nonpa3ywMeBa đaa ce ozunaranuMuiTa CBOjMM KOCMHaMa M TOpH5OM TIOBDPLHIMHOM yKnarajy 
y nocrojehi oOnMKk TepeHa. To ce o0ea3aOehyje mocremeHMM mpena3MMa ca 

xOpM3OHTa;nHWMX Ha KOCe HOBDpUMMHe, KaO M mOCTenmeHMM TrpeaCcKkOM Ha pa3nMuMTy 
opujeHTauujy kocMHa oanaranuuıTa y onHOCcy Ha TepeH y OKpyXxeMb»y. OBo nTaHbbe ce 
nakute peutaBa kana ce onnaranuuiTe ca BMlle GOkOBa oc1aHbba Ha TepeH jep caMMM 
TMM ce CcMaMyje Opoj noTpeOHMx moBpumwMHa 3a ykKnamaMbe, y OHnHOCy Ha 
onnaranuuiTa cbopMMpaHa Ha paBHOM TepeHy Kana cy cBe GOuHe KOCMHe M rOpMba 
noBpuil/Ha OTBOpeHe 3a KacHuUje M4HTepBeHuuje. OBo nvTaMb=e ce McTMue Beh y cba3M 

npojekToBabba onnaranmMuma, jep ce Ha Taj HauMH O0Dea30ef)yjy mpenycnoBM 3a 
TeXHMuky pekynTMBauWMjy, OJIHOCHO OCHOBHa UMWeja je na ce Beh y oa3av doopMMpaMbba 
onnaranuultra no0uje TakaB o0nuk Koju je 0nM3ak 3aBpulHoj -bOpMM rocne TeXHMuke 

pekynTuBauuje. OBM 3axTeBM ce HajjenHocTaBHuje M3paxaBajy npeko ned)MHMCaHM5a 
noTpeoHor yrma HarMGa kocMHa omnaranMuma M rnmpekO orpaHMueMba y morneny 
BMCMHe oOMnaranMumTa, TakO na 3a panoBe TeXHMuke pekynTMBauMje rpeocTaHe 
MaM-M1 ODMM panoBa Ha rnaHMpabbyy koOcMHa eTaXa. 

Kon yHyrpaulovx omnaranvumTa oBaj 3axTeB ce M3paxaBa kao moTpeoGa ma ce 
yHyTpaulbovM omnaranvMulTeM moDOuvje noBpumHa TepeHa OnMcka TIDpBOOMTHOM 

varneny TepeHa. To je HeMoryhe peanW3oBaTM y HOTIlyHOCTM, IIOLHITO CDOpMMpaH5eM 
cnoprbaulber onnaramMuma mona3M mo a3HadajHor nedwuTa y nOoTpeOHMM 

KonMuMHaMa OTKDpMBKe M jajnoBMHe, TaKO nmna ce M y TOM cCnyuajy cbopMupajy Onaru 
npena3uM Ha 3aBpuUIHVIM KOHTypaMa TIOBPpHIMHCKMX KOTIOBa yKrbyuyjyhM M eBeHTyanHa 
HanBuMuuteMba TepeHa.90 

CucTeM noBpLuuuMHcke ekcrinoaTaLWMje MMHepa;1HMX CMPpOBMHa yoruiTe, a crieL.Md01uHO 
HOBPUIMHCKM KONOBM yrrba y3 TepMOeekTpaHe, KaO eHepreTCKO-MHNHyCTPpMjCKM 
KoMrineKcM, nmpaTe OpojHM HeraTMBHM yTMHajM Ha XMBOTHy CpenMHy, ma 3aXTeBajy 
MHTerpa;nHo rinaHMpaHbe, peBMTana3aLWjy, pekynTMBauWMjy M ypef)ebe nerpanvipaH\MXx 
npviponiHMx reoMopoponotLukMX rnpocTopa u npenena y LuMJTby RXOBOr CBeOOyXBaTHOr 
HoBor kopMuiheba y nocTeKkcrnoaTaLMOHOM mepuMo/ly. TexHMuka pekynTMBauWMja M 
pecTpykTyMpaM=e OTKONIHMX MaCa OTKpMBKe M Mef)ycnojHe janoBMHe, Hyne OpojHe 
MoryhHocTM. a 6M ce M36erne uiTeTHe nocnenuMue pa3Boja HTOBpUIMHCKMX KOTIOBa, 

% Jlaawh A., Tlpojekmogabe mospuuHckux Komoga ca MoOenmupabeM cucmeMa ekcrumoamauuje, 

Beorpan: Pynpcko-reonouiku obakynTeT YHuBepaurerTa y Beorpany, 2006, crp. 254-255. 
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pynapcke akTMBHOCTM TpeGa na nparM mnaHMpaHa M TeXHMuUKO-TeXHOJIOHUIKM 
nedwca, a opraHM3auMOHO M mMHaMMukKM ycKnmaf)jeHa Ouvomouika pekynTMBauuMja 

onnaranuuira u ripocTopHo, nejaaxHo ypeleMe y CBpXy ycrloOCTaB!baHba pa3nMuMTMX 
BereTauuvjjckux M npyrMx eKO-cMCTeMa Ha HOBOGQDODpMMPpaHMM menmoconMMa. BpojHa 
vcTpaXMBaba cy nokaa3ama ma je Ha OBaKO HapyuleHMM monpyujaMa Moryhe 
CTBOpMTM HOBE TOJbONnpMBpe/iHe, UWUIyMCKe, aKBaTOpHe, nMBamcke W npyre 
ekocMCTeMe. 

TOKOM ocaMneceTMX ronuMHa 20. Beka KBaHTMTeT rTipOM3BOnM5e KODMCHe MMHePpajHe 

CMPpOBMHe TlOCTaBJbeH je Kao rmpMopMTeT. Ha Taj HauMiH cy ce pynapckM panoBM ca 

uvrbeM eKcnnoaTaLulWMje KOpMCHe MWMHepaHe CMPpOBMHe 3aBpulaBanM rpeCTaHKOM 
oTKonaBaMa, /OK Cy nocnenMLe M-MXOBOr nejcTBa OuMne on cekyHmapHor 3Hauaja, 

nerpanMpaHe nTOBDpUIMHE «„TOBPpUIMHCKMX KOHOBa M «WWXOBMX onnaranvuTa 
npenyulTeHe Ccy CHOHTaHOM caMo3apau!lhMBaMWopy. TlpMpomHO caMOODHaB/TbaMbe 
ekocMcTeMa Ha jeHnHOM HapyuleHOM TpOCTOpy, 3axTeBa nyr BpeMeHCKM nepMo/I. 
TlepvMom cnoHTaHe ayTopekynTMBauWMje, HaceJbaBaMbbeM TIMOHMpCKMX BpcTa Ha 
HapyuleHMM mnOBpUuMMHaMa S3aBMCMO je Om npMCycCTBa XDpaHIbMBMX MaTepuja 
noTpe0HWx 3a pa3Boj 0uMrbaka. 

Cnorbatulba omnaranMu!Ta nOBDUIMHCKMX KOHNOBa Yyrmba gcacroje ce om 
XopM3OHTaHWMX M Onaro HarHyTMX mOBpuIMHa Koje uWiHe OepMe CMTyDpHOCTM M rOpMWbe 

noBpulHe eTaXa M CTDpMMX HOBpUHIMMHa KaO KOCMHa O/naranMuIHMX eTaXxa. OBe 
noBpuiHe cy mpenBuPeHe 3a TexXHMuky M KacHMje OMonmouiky pekynTMBauWMjy panu 
peanv3a3auuvje crpaTeumor uWmba y oOnacTrM peBMTanM3auMje M pekKynTMBauuMje 

npocTopa M aaurmvTe npuvpome. To cy npe cBera CMaMb56%- HeTIIOBOJbHMX yTMWHaja 
ekcnnoaTauuvje w mpepane yrrba Ha CTaM=0 HOJbOTIDMIBpe/IHOr 3eMJbMILIHTAa, UIyMa, 
Bona, Ba3nyxXa, OMIbHOTr M X)MMBOTMM-CKOTr CBeTa, Te npyrMX HnpMpoMnHMX M COLIMO- 
eKOHOMCKMX YyCHOBa XWMBIbeba, KaoO M npeny3aMMaMbeM edpMKkaCHMX Mepa 3a 
nocTenmeHO OCTBapMBaMb=e cTaHHOTr M TipMMeTHOr mODoOJmbulaBaMb5a eKOJIOHLIKMX, 
eKOHOMCKMX M aMOMjeHTa;Ho-nej3axHuX oDene»xja nonpyuja y 3oHM eKcnnoaTauUje. 

Bvonoumka pekynTMBauMja omnaranvulTa janoOBMHe BpuMM ce nmpeBaCXOHnHO 
arpoOMONOHNIKOM  pekKynTMBaLMjOM M nOuIlyMJbaBabeM,  CarmaCHO 3aBPulHoOj 
KkoHuernuwWjv npocTopHe opraHuM3auuMje no o6aBrbeHoj ekcrinoaTauUMje nMrHMTa. 

y npvwpomHe napaMeTpe cnanajy: npwpomHe M HOBOHacTame kKapakTepMCTMKe 
perbeQa, knvMaTcke kapakTepMcTMKe nmo/pyuja nOBDpUIMHCKOTr KOma, nWTO7TOLuKa 
CcTpykTypa OTKpMBKe M janmoOBMHe rpocToOpa Ha KojAMa he ce NHOBPHUIMHCKM KOTNIOBM 
ulWpMTM, OCOOMHe 3eMrbMIITA M nenocoma, KapakTepMcTMKe mpuMpomHe M Ha 
pekynTMBMCaHMM roBpIIMHaMa CTBOpeHe BereTauUWMje, MTH. Y TeXHMuKO-TeXHOJIIOILKe 
napaveTpe cnamajy: nMHaMMKa ekKcnnoaTaLuWMje OTDpKMBKe HO eKCNIOaTaLWMMOHMM 
norbMMa, TexHonoruja oTKornaBaMoa M onnaraHWba OTKpMBKe, nokauuvja onnaranuuiTa, 
BpcTe vi kapakTepucTMka ripiMeH»eHe orlpeMe, MT/H. 

TunMuHe · ulTeTHe mnocnenMue „npOy3pOkKoOBaHe ·nenOBabeM ~ nOBPpHIMHCKe 
ekcnnoaTauuje Ha HenocpenHy OKOJIMHy M OrllITe Ha )%X4BOTHy Cpe/MHy cy cnenehe: 

• Ha Go0y u GodeHe pecypce: npeceuaMbe BOnOTOKOBa py/apcKMM 
panoBMMa, M3MeHa MWKpOCNHMBa, M3MeHa peXMMa BoOnma Ha 3aXBaheHOM 
npocTOpy, M3MeHITaWb5e BOMROTOKOBa, CTBapaM=ee BeuTaukMX aKyMynauuja, 
M3MeHa HMBOa NHOn3eMHMX BoOMa, 3araheMW-e HnOn3eMHMX M IMOBPHIMHCKMX 
BoMna; 
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• Ha 3eMJbuumme: HapyulaBaMb=e nnomHor cnoja CoONnyMa, XyMyca, KojM je 

HeODHOBJbUB IiIpMpOnHM pecyp, Kao M nyOrber noTeHuujanHo rinonHor cnnoja 
KojM nexM WMcnmom 3MpaTHOr 3eMJbMuHHOr cnoja, nerpanauvMja TepeHa 
ekcnnoaTauMjoM M onnaranMuITMMa y TreOMOPdQDOJIOLHIKOM M OeKOHOMCKOM 
CMMCINIy, 3araf}ebe 3eMJbMuITa nmpepalMBadukMM kKanmauMTeTMMa, mojaBa 
epo3MoHMx oODnmMka, nerpanauuvja Tna TanoxeMeM rnmpauWHe M OTNnanHMX 
MaTepuja kao u nojaBa knM3MuiTa, OnpoHa, cneraMa, je/IHOM peujy, M3MeHa 

reonviBep3uMTeTa; 

• Ha Ga3Oyx: nejcrBo mpaumHe npwM ekcnnmoaTauMjM M3 npepahWBaukMX 
kanauwnTeTa, nejcTBo racoBa (CO, CO:, NO u np.); 

• Ha GUMBHU mokHMpugaau: YHMWUITaBaM5e TIOBDpUMMHa nO UIyMOM M 
norboripMiBpenHMX 3eM/JbMuTa, M TMMe TpajHoO MnM 3a BeoMa MyrM nepuMo/ 
M3MeHa kBanuMTeTa 3eM;JbUulTa M KynTypa Koje ycneBajy kao copnopa y BWM/y 

OovonuBep3uTeTa; 

• XugomuWscKu ceem: HecTaHaKk rojenMHMX BpcTa dQDayHe M HapyulaBaH5eM 
npuvponHwXx cTaHutiTa eko-ccTeMa Ha /ly)XM1 BDeMeHCKUM nepuMo/n; 

• KJnuMa: W3MeHe MMKDOKrnMMaTCKMX ODakTopa, koja nMpekTHo yTMue Ha orluiTe 
KrnMMaTCKe ycnoBe y oOnacTM M3BoOBeM5a ekcrnoaTaLuMOHMX panoBa M y 
UuIMpoj 3OHM; 

• o6jekmu: ouiTeheMb=e o0jekaTa, 43MeHe y MHdppacTpykTypM rpeceuaHW5eM 
MHOppacTpyKTypHMX · „oDjekara, npoMeHa „pexMMa y  caoOpahajy, 
BOnOCHaOneBaMy MT/1.; 

• CcouuOJIOuIlKu acmeKmu: WM3MeHe y CTpykTypM moMahMHcTaBa (noceOHO 
norboripviBpenHWX), 43MeulTabe nenoBa MnM LHenMX Hace7ba, rpoGayjba M 
aHTporoorreHa ripoMeHa cTpykType, HaBuMKa M KynType M orluiTer MeHTanuMTeTa 
jenHor cTaHOBHMUITBa; 

• apxeojnooeuja, cnoMeHuuu Ky;1mype u rmpupo0OHa 3auimuheHa noopyuja: 
cysaBaMbe oOMMa McTpaxMBaMba apxeonoukMX Hana3MUITa KaoO TO je 
pMMCKM BOjHM morop BuwMMHauMjyMa M CnOMeHMKa KynType MaHacTMp 
PykyMvja y 3OHM nOBPpUHIMHCKOTr KOma Yyrma MpMHo, npaWMcTOpMjcKMX 
Haceo0uHa crapwx 5.000 ronuMHa n. H. e. Ha KonoBMMa TaMHaBa—3anamm M 

TaMHaBa—llcrok y PynapckoM BaceHy Kony6apa, HauMoHanHM mapk Ha 
Oppyuikoj ropa u np. 

Yy uwmby cMaMbseMba uITeTHMX yTMuaja ekcnnoaTauWMje CMDpOBMHa HeOTrIXOMHO je, joul! y 
ToKky ekcnnoaTauMje, npvMcTynMTM peBMTanM3auMjM nerpanMpaHor mpocTopa. Yy 

OKBMpy peBMTanM3auMje Haja3HauajHMVja cTaBKa je pekynTMBauMja 3eMJbUIHITA. 
HepekynTMBMcaHa janmoBMUuITa BMUIOCTpyKO yrpoxaBajy HenOCpenHy OKONMHy M 
CTaHOBHMLITBO. Ha npBOM MecTy jecTe ulTeTaH yTMUuaj BeTpoBa KojM pa3Hoce c(DMHy 

npauiMHy y Kojoj Mory OMTM npMCyTHe TOKCMuHe MaTepuje. Mane konMuMHe yrrba y 
onnoXxeHoj janoBMHM CKHIOHe Cy CaMOOKCMnauWMjM npM ueMy Ce y Ba3nyX eMMTyje CO, 
CO:, okcvnuM cyMnmopa wMrTA. [locroja w cranHa onacHocT on nonyulTaba OpaHa M 

kaHana, kao M on oOGpyulaBaMba HeOnpXxaBaHMX 3aBDpUIHMX KOCMHa janoBMUITa. 
AMocQepcke nanaBMHe wWcnMpajy  umeTHe MaTepuMje (npomykTe mpepane 
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MMHepa;lHMX CMpOBMHa, MnM MaTepujane ca BenuMke MyOuMHe koje cy ce can Hauine 
Ha noBpuiMHM) vi aaraf)yjy cMCTeM non3eMHMX BOHa. 

KpajbM uWrb pekymTMBauMje je mocTM3aM5e nOJboOmpMBpeHe, pekpealHMOHe, 

ecTreTcke WMnM HeKke npyre kKapakrepMcTMKe OOHOBJbeHOr TepeHe. TexHMuka 
pekynTuBauuja onHocM ce Ha HM3 Mepa Koje ce npenBuhPajy y cknany ca rpojeKTOM 
pekynTuBauuje, a onHoce ce Ha dbM3Muko rnpuBof}eMbe ognaranuuiTa (crorbaulkbber M 

yHyTpauiber) M ocTanMx noBpulHa 3aXBaheHMX TIOBDHIMHCKOM eKCTJ1IOaTaLIMjOM 
npojekKToBaHOM W3rne/y. Y To cnamajy: paBHaMb=e nmoBpuMMHa M nOCTM3aMW5eG 
npojekTroBaHe KoHdDMrypauMje TepeHa, 3aTMM pa3acTMpaMbe a3npaBMX cnojeBa 

3eMJbUuilTa M, Ha kpajy, npenokpMBaHMbe XyMyCHOr cCITOja. 

YonuTe y3eB, TeXxHMuka pekynTMBauMja nonmpa3yMeBa mnaHMpaMbe TOBPpUIMHe 
TepeHa, 0opMupaw»e pekynTMBaLWMOHe I1OBDpuiMiHe, M3BOljebbe 1 yOnaxaBaM»e Harv6a 
GouHMX KOCMHa, M3rpanMW»y mnyTeBa, XMnpOTeXHMuKMX, MeJpWMOpaLMOHMX M /pyrMx 
o0jekaTa koja npaTe pamoBe Ha 3eMJbMHIHMM TIOBDpuIMHaMa. VlaBoP)ebe npoueca 
TexHMuke pekynTMBauMje 3axTeBa aHraXOBaMW-e OCHOBHe M noMohHe ompeMe, a 
pekynTuMBUMcaHa rnoBpuiuMHa Bpzno je 6nucka no rpaf)\ HenerpaniMpaHOM 3eMJbMILHTy. 

TexHMuka pekynTMBauWMja mpakTMuHO, nOuMMWe mnmapamnenHoO ca ekKcnnoaTaLWMjOM 
MMHepa;lHe CMDpOBMHe. OnnuMke TeXHMuke pekynTMBauvMje y OoBOj paHoj coba3M cy 
ceJnekTMBHO OTKOrTaBaM=ee M OnnaraMb=e XyMycHor crloja janoBor mnokpMBaua. OBakaB 

TpeTMaH XyMyCHOr cJlOoja y TDpBOM MOMeHTY TIOCKyrUbyje ekcnnoaTauuMjy, anaM ce Beh 
y cneneheM kopaky pekynTMBauMje TepeHa Ta WMHBecTMUMja Bpaha, jep Huje 
noTpe6Ho nonaTHo orluneMeH-MBaH5e 3eMJbe M /lOBO3 TUTOJIHOr 3eM/bUIITA Ca /lpyrMX, 
ynarbeHWXx nokaulUja. 

{le6rbuviHa cenekTMBHO oOTkorlaHor ciToja Tpeba na 3anoBo;bu cnenehe ycnoBe: 

• ycnoBe Koje nwKTMpajy mapaMeTpM ompeMe (BMCMHa M nyOMHa konmaMa 
6arepa); 

• CKMHyTe KOnMuMHe TpeDa na o0e30enme rnpenokpuMBaMe roBpLulIMHe cCa koje je 
CKMHyT CyTICTpaT; 

• eKOHOMCKa MCHnaTMBOCT (neO;bMHa cnoja TpeGa na o0e3GenM MWMHMMYyM 

ykyriHMX TpOLHIKOBa 3a MseroBy ekcrinoaTauWjy); 

• neOrbMHa cnoja He cMe rpena3MTM MaKCMMaJIHO HO3BOJbeHy BMCMHy eTaXe 
sa naTy oripeMy Ha onnaranuuiTy M 

• MOpa o06e36enMTM mokpMBaM=ee onnaranuMuiTa cHojeM neOJbMHe HOBOJbHMM 

aa pa3Boj 6W;baka. 

Y aaBpuiHoj ba3av dbopMuMpata onnaranuMuiTa XyMycHM C;T1Oj ce IIDpDBeHCTBeHO HaHOCMM 

Ha paBHe noBpuWWe. T[ipoMa3BomHa cnOCOOHOCT onmnmoxeHor MaTepujama 3a 
norboripvBpenHy npoM3BOMM-y TpeDGamo OM na Oyne npwMOnWxHa nmpBOOMTHoj 
npoWM3BO/lHOj CIIOCODOHOCTM. 

TipaBoBpeMeHa pekynTuBauuja ca uiTo OpxXMM MckopuMuihaBaH5eM HOBOGDOpMMpaHor 

npocTopa noBonmM y cKna/, KOHMKO je TO Moryhe, noBpulMHCky ekcnnoaTauuMjy M 
npviponHy cpe/nMHy, Kao M MOryFiHOCT rlpM4XO/lOBaMba Ca pekynTMBMCaHMX TIOBDpIHIMHa, 
6uno kpo3 nponajy npov3Bo/a, 3eM;bMuiTa MJ14 CyOBeHuWjy nopeckMX onakuMLia. 
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Tlorpe6a 3a pekynTMBauMjoM TepeHa koja ce Mopa onBMjaTM mapanenHo ca 
ekcnnoaTauvjoM y Hac je Hajd3apaxeHuja y noBPpuIMHCKoj ekcrumoaTauWMjM yrrba y 

Kony6GapckoM M KocTonaukoM yrrbeHOM DaceHy nWMrHMTa. Hauwwe, 36or mocnenuua 
ekcnporpvauuje a3eMrbMula panuvM ekcnnoaTauMje yrrmba, CpOuja je on 1957. nmo 
1993. ronMHe HemoBpaTHo Ma3ryOuma oko 220.000 ha yrnaBHOM TOJbOrTpWMBpe/nHor 

3eMIbMIITA. 

TloaHaTo je na je nnonHo 3MpaTHO 3eMJbMuITe TaHak HneO 3eMJbMHe KOpe CTBOpeH 
pacnanabeM reonouike nomnore mon yTMuajeM KnMMe, Bome, dOonope W dpayHe 
xVWrbanyronMulbMM nenOoreHeTCKMM mpouecMMa. 3a dbopMMpaMWbe caMO jemHor 

ueHTMMeTpa neDOrbMHe XyMyCHOr moKpMBaua, moTpeOHo je 10.000 ronmMHa, Te ce 
nno/Ho Tne cMaTpa y3 BOnHe akKyMynauWje M _uBpcTe, TeuHe M racOBMTe MMHepa;lHe 
CMPpOBMHe, TpMpo/1HMM, HeOOHOBTbMBMM pecypcMMa Ha KOMe TlOuMBa reocTpaTeulka 
cHara jemHor Hapoma M npxaBe, MbeeroBa npMBpena M XMBOT yormulTe. ETMuKM M 
ugiBMnM3aLWMjCKM pa3no3M Hac ODaBe3yjy na OBMM TIipMpO/1HMIM pecypcuMMa ra3nyjeMO 
Ha jenaH pauMoHanaH M noMahMHckM HauMH, na MX TeXHONIOHIKM He payOyjeMo M 

cauyBaMo M_ OcTaBMMO OynyhuMM HapaulTajWMMa y ulTO lnOBOTbHUMjeM CTaMy. 

Tipouec OwMonoumke pekynrTMBaLuMje 3axTeBa aHraXOBaM=e OnmpeMe, OCMMIUbaBaH5G 
HaMeHe ripocTopa kojuM ce pekynTMBMule, ripojekaT canHe pa3HOBPpcHWX ca/nHuLia koje ce 
ona0upajy Ha OCHOBy HaMeHe TIpOCTOpa, KriMMaTCKVMX yCJ1OBa, MMKDOKTIMMEe MTJH. 

EkcnnoarTauuja yrrba y KonyOapckoM M KocTonaukoM yrfbeHOM DaceHy OCTaBJba 3a 
COGOM MWnMoHe jaJnOBMHCKor rOKpMBaua oOTKornaHor, pacTpeuleHor M O/unoXeHor Ha 
janoBuvuiTuMa. [1ipw ToMe ce HerlpO/lyKTMBHM, janoBM cHojeBM M3 nyOMHe nexuuliTa 

onnaxy Ha noBpulMHM mpekpuMBajyhM mnmnoyHe TIIOBDpHIMHe, a HeWITO KBaJMTeTHMjM 
cnojeBM M XyMyC Cce CcKMmajy y mpBoj 0ba3M panoBa, Tako ma ce Hana3e Ha MHy 
onnaranuultra. JenaH on MMrepaTUMBa y noBpuiMHckoj eKcrinoaTaLWMjM je cenleKTMBHO 

oTkornaBaMe M onjnaraHbbe XyMyca KakO 6M Ce IIOHOBO TIJ1OnOHOCHUM CJ1IOjeBM pa3ByKnM 
no a3aBputeTky ozaraM»a rlIo HOBOd0OpMUMpaHoj KOHTypu o/unaranuulTa. 

Sa ekcnnoaTauujy yrrba Ha HOBDHIMHCKMM KOMOBMMa Kony6apckor M Kocronaukor 
yrrbeHor GaceHa KapakTepucTMuHo je na ce HapyuliaBa r pBOOWMTHM CKNOTI 3eM/JbMLITAa, 

nenoHoBaM=• ce BpulM 6e3 M3mBajaMbba HajkBanWMTeTHUjer nena, a mpeko Mera ce 
Ha6auyjy MohHe Hacrinare HeakTMBHOr MaTepujana pa3HOBpcHor TeKCTypHOr cacTaBa, 
TepeH Koju ocTaje no nponacky oripeMe 3a onnaraMse je Bpio HepaBaH, HeyjenHaueH 

M KOHaudHO, IIOBpulIMHe Koje OcTajy cy HeypefjeHe, He3auiTuviheHe, M3no)KeHe epo3MjuM M 
Knv3vuuTMMa. Y mocanaumbeM pany onnmaramMumTa Ccy yrmaBHOM rpernyurTaHa 
cnoHTaHoj pekynTMBauWMjM Kkana ce Ha ouiTeheHMM nmoBpiiMHaMa M OmnaranMuıTMMa 

jaBrba npuvpo/nHa pekynTuBauWja. 

3.3. OnnyuvBaHbe TOKOM pekynTMBauuje 

Lirb onnyuđBaMb5a M ynpaBrbaMba je WM3GCop HajOorber peuleba M3 ckyna MoryhMX 
anrepHaTMBHMX peuleba, y3 YyBaxaBaMW=e jenHor WHM pBWWuIe KpWTepMjyMma.š1 
KpvrepvjyM wWwnM kpMTepMjyMM cy kaO Mepe 3a koMmapauMjy anTepHaTMBa 

onpenerbyjyh BaXHM 3a KBanMTeT OmnyuMBaMba M ynpaBrbaMba, OHHOCHO M3GOp 
Haj6Gorbe anTepHaTuBe. JeduHucabbe kpuTepujyMa je BeoMa 3axXTeBaH M OnrOBOpaH 

3 OnpvuoBuvh C., BuuekpumepujyMcka onmmuMu3auuja cucmeMa y oepal)eeuHapcmey, Beorpan: 

[ pal}eBMHckuM opbakynrTeT y Beorpany, 1998, crp. 19—20, 302. 
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sanaTak Koja aamMpe y paanMuMTa no/mpyuja. MareMaTMuko-MOnenpckM rnpuMcTyrWM 
peutaBakba yripaBrbaukWMX 3anaTaka Mory GMTM OrTMMWM3aLIMOHM 7141 HODMaTMBHM.32 

y OonrMMM3aLMOHOM mpMcTyrmy, 3amaTak Cce cCBOHM Ha Tpa%heMW-e eKCTpeMHe 
BpenHocTM dpyHkuvMje kpMTepuMjyMa (MaX-Min), rme KpWMTepuMjyM(M) KBaHTMODMKyje(y) 
noHaulabe cMcTeMa W WcXoOmHe edpekTe, y g8amaTMM ycnoBMMa.53 Ho6ap 
onTMMM3aLMOHM MoOMen peanHor rnpo0DneMa ronpa3yMeBa KOpekKTHO IlOCTaB;beHy(e) 

kpviTepujyMcky(ke) c-byHkuvjy(e) W cdcreMa orpaHMueMoa (ycnoBa).* [locroje GpojHe 
MeTone OonTMMM3auWMje, jemHa om HajueulhMx knacMdpMkauMja OBMX MeTOma y 

nuTepaTypu je npeva npuMcycTBy orpaHMueMb5a, Ha MeToOne 6e3 orpaHMueMa, TO jecT, 

MeTone 6Ce3ycnoBHe onTMMM3auWMje (MeTOme mpeTpaXMBaMa, H5yTHOBa MeTOMa, 
rpanMjeHTHe MerToMe...) W MeTOne ca OrpaHMueMb»lMa — MeTO/Ee YyCOBTrbeHe 
onTMMM3auMje (mMHeapHO mporpaMMpaWbe, MpeXHO mporpaMMpaMbe, MeTOMma 
JlarpaHxoB\aMx MynTMnmnMkaTOpa, mMHaMMuKO rıipoOrpaMMpaMb=e, MeTOHa Ka3HeHe 
dpyHkuujjee, enMMiHauuMja W 3aMeHa rpoMeH/bMBMX M nnp.).35 3a pynapcTBo u reojnorujy 
noceOHo je WMHTepecaHTHa cTOXacTMuka OnTMMM3auWMja, OcODOeHocT je mocTojaHbbe 

HeM3BeCHOCTM. JiBa Cy OCHOBHa CTOXacTMuka OrlITMMM3aL\MOHa MO/Bena, eKCrIJIMLIMTHM 
M MMTIITMLMTHM. Pynapcko MHXXeb»epcTBO y peulaBaH-y KOHKpeTHMX OTTMMWM3aLIMOHVX 
npoOneMa Hajueulhe KkopMcTM nMCKpeTHe MoMene, rme ce yMeCTO CBeOOyXBaTHOr 

MaTeMaTMukor Monmenma, npojekTyjy  anTepHaTMBHa peuleba.5 y HOpMaJIHOM 
npvcTyny npoyuaBa ce M aHanWM3Mpa mpoOneM y a3anaTMM yCnOBMMa Ca 3a/aTKOM 
npoHanaxeMa Haj06orber (pauMoHanHor, edpvkacHor MT/.) peuleba. Y nvwTepaTypuM 

ce no ayTOMaTM3My MyjTMaTpMOyTHe, MyTMKDpMTepMjyMCke M MynTMLWMIbHe 
aHanwa3e, kaTeropuMiuly KaO HOpMaTMBHM ripMna3u y onyuMBaMoy M yripaB]babby. 

Y npouecy KrbyuHy ynory WMa noHocuMnau onnyke (HO), anuv w3a noHyf)eHor peulebba 
(npennoxeHe anTepHaTuBe) y npMHuMry He cToOjM noHocunaLu OJjyke Beh cTpyuHbbak 

MnM CTpyuHM TMM 3a nmo/puiky OnjlyuMBaM»yy, OHO peulebbee 3a nOHOUleM=e HajGOJbe 
onnyke. Y MHTepakTMBHoj aHanva3uM M3Mel)y noHocMoLa o/nyke (HO) W crpyubaka M 
vnM crpyuHor TMMa 3a nompuiky OnmnmyuMBaba Moxe nohM no MonMdpMkauMje 

npennoxeHux peuleHbba. OBaKBMM IipMcTyrnoM roBehaBa ce CMTryDpHOCT M rOy3/[laHOCT 
MynTMKpuMITepuMjjyyMckor oyjyuMBaMa, a Henocpe/iHa OnrOBOpHOCT nOHOCMOLa OnJ1yke 
(HO) canpxaHa je y nedoHMcaMWoy KpMTepuMjyMa, cTpyKkTypMcaMoy mpedpeepeHuuja 

npeMa anTepHaTMiBaMa M y nOHOHIeM5y O/U1yKe O 43GOpy KoHauHor peuleMa.97 

32 Byjuh C. w np., „A location-allocation model of mining facilities ı planning at strategic level“, 
Proceedings of the VII International Symposium on Application of Mathematica!l Methods and 
Computers in Geology, Mining and Metallurgy, Sophia, Bulgaria, 1998, pg. 5—12. 
33 KpueBMHau, C., MdaHranoBvh, M., KopBaueBvh-Byjauwh, B., Maprvwh, M., ByjouteBuvh, M., 
OnepauuoHa ucmpaxus6a"ba, Beorpan: bakynTeT opraHM3auMOHMX Hayka YHuMBep3uTeTa y Beorpany, 
2004, crp. 586. 
% Ehrgott M., Multicriteria Optimization, Springer Berlin-Heidelberg, 2% edition, 2005, pg. 336. 
35 Isto. 
3 Byjah C, w np., „BuutlekpvTepMjyMCKM OnTMMM3aLWMOHM MO/BeN TpOCTOpHor nmnaHMpaMba cMCTeMa 
noBPpuIMHCKMX KOIIOBa TeXHMuKor KaMeHa — yBoO/l y npo06neM“, XXV Symopis, Xepuer HonBu, 1998, crTp. 
581—585. 
37 Ehrgott M., Multicriteria Optimization, Springer Berlin-Heidelberg, 2" edition, 2005, pg. 336. 
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Yy nuvwrepaTypu mocTojM BMuIe MyJTMKDpMTepMjyMCKMX Mo/enma, y 3aBMCHOCTM rpeMa 
HauWHy yKrbyuMBaHWb5a noHocMoLa ognyke (HO) y nocrynak, nocroje:38 

1. onenu 3a onpel)\Bahbbe HeMHdQDepMopHMX peuleMa, 

2. Monenu ca yHarpen M3paXxeHUMM rpedpepeHuuUMjanoM, 

3. uHTepakTMBHM MonenuU, 

4. croxacTMukM Mo/enwu M 

5. MonenM KOMIIDOMMCHOr IiporpaMMpaMba. 

TipeMa npyroj nonena MynTMKpMTepuMjyMckM MonenWM ce rpynMuly mpeMa KnacaMa 
npo06nema u nocTynky peulaBaMba.39 

Monenu ca IOCTyTIIKOM: 

1. Monenu ca nocTyrkoM aHanu3e M paHrMpaba. 

Ca acnekra MaTeMaTMuko-Mo/enckor onmMca peanHor cMcTeMa, HBe Cy BpcTe 
npo0nema y BMuleKpMTepMjyMCKOM O/11yulBaHoy: 

1. MynTMLMJbHo OnjnyuMBaMe (MLIO); 

2. MynTMaTpMOyTHoO onnyuMBaM= (MAO), wnM MynTMKpMTepujyMcka aHanWM3a 
(MKA). ATpu6yrT npeyicTaBrba cpencTBO OLleHe HMBOa HeKor On KpMTepuMjyMa 

(uvbeBa). CWMHOHMMM 3a aTpMOyTe cy mnapaMeTpM, KapakTepMcTUMKe, 
ocoOMHe, nmepdopbopMaHce, KOMNOHeHTe, dpakropM M cn. Monenw MAO, 
onroBapajy cna0o cTpykTyMpaHMM npo0DneMuMMa. Y 3aBMCHOCTM OA npuvpone 

npoOneMa konm OBMX Monmena, Moryha cy TpwW npvwcTymna y nOCTyKy 
peutlaBaMba: 

A) paHrMpaWbe: noTpeOHo je paHrMpaTM ckym CBMX anTepHaTMBa, Om 

Haj6Gorbe no HajnoLuuje; 

B) vwaGop jemHe anmTepHaTMBe: moTpeOHo je W3aOpaTM HajOOrby 
anTepHaTMBy M 

LI) w3Gop BMule anTepHaTuMBa: Oupa ce BMule anTepHaTUuBa, Ha jenaH on 
nBa HauuHa, M TO monaaehuM on HajBMuter paHra ycBaja ce yHanmpen 

nedMHMcaH 0Opoj anTepHaTuBa Mnu ce nak BpulM W3Gop anTepHaTMBa 
ca ycnoBuMMa kojuM HMCy yrpal)eHM y nOueTHM MONHeTI. 

Viarnen w  crabe nocTekcnnoaTauMoHor mpenena pa3nMKyjy ce KOR HOBpUIMHCKOT 
kona 6p/nckor Tuna M kona paBHMuapckor TMna, 3aTMM On /ly)9KMIiHe BpeMeHa TpajaM-a, 
o6MMa M WMHTeH3MTeTa ekKCnnoOaTaLMOHMX pamoBa, om KapakTepMcTMKa pa/nHe 

% Belegendu A. D., Chandrupatla T. R., Optimization Concepts and Applications in Engineering, 
Cambridge University Press, 2 edition, 2011, pg. 478; Opricović S., Oplimizacija sistema, Beograd: 
Građevinski fakultet u Beogradu, 1992, str. 422. 

3 Doumpos M., Zopounidis  C., Multicriteria  Decision Aid Classification Methods (Applied 
Optimization), Kluver Academic Publishers, Netherlands, 2010, pg. 268; Belegendu A. D., 

Chandrupatla T. R., Optimization Concepts and Applications in Engineering, Cambridge University 

Press, 21 edition, 2011, pg. 478. 
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cpenMHe, OR npMMeM-=eHMX TeXHMuKO-TeXHONHOHIKMX MeTOMa, TpeTMaHa rmpeMa 
3aulTMTM X»WMBOTHe CpenMHe TOKOM W3BOPfJeba pynapckMx M eKCNnOaTaLMOHMX 
panoBa, on npvwponHor M reoMopdpomouikor OKpyXxeM=a KaO M npyrMX YyTMUajHMX 
dbakropa. TlocrekcrnnoaTauMoHo ypehjeMWe cBakor mpenmena Tpeoa nmna je mpenMeT 
noce6HWX cTpyuHMX aHanu3a M npoueHa. 

AKkoO gsaHeMapMMO 3aKOHCKy  npeporaTMBy KaoO oDaBe3y, mnoOyma ypeljeMwa 

nocTekcrnnoaTaLMoHMX mpemena M 3aumMTa mpMpome je MynTMQa3Ha M KpajMbe 
0o30WJbHa. MuHe ra rnpe cBera eTMuke M LHMBMTM3aLWMjCKe ODaBe3e rpeMa eKOJIOLHIKMM 
acnekTMMa npMpomne M MWM5-eHOM OudyBaMW»y, mpeMa HaumeM Hapaumrajy w OynyheM 

nOTOMCTBy y MopanmHoj oGaBe3M ma TUOHHO 3MpaTHO 3eMJbMIHTe KaO rnpuMponHM 
HeOOHOBJbMBM pecypc He cMe OWMTM mpenyulmTeHO neBacTauMjM M TpajHOM 
HapyuiaBaW»y, Beh ocTaB;beHuM OynyhMM reHepauWMjaMa kaO 3aJ1Or XOBOTr CMTyPpHOr 

M craOMmHor Ooraror WM3BOpa »WBOTa M OWMTMCaba Ha OBMM Hacnef)eHMM 
npocTopuvMa. OBa MoTMBauMja BOnM OCHOBHUMM LIMJbeBMMa, necpDMHMCaMpy ripOjeKTHMX 
peuleba pekynTMBauMje M ypefjeba nocTekcnnoaTauMOHMX rmpemena Ha jenaH 

uenoBMT M KOMTIIJTeKCaH HauMH, Ca LWTbeM ripaBMHHor noHoLuleMa oyjnyka M M3Gopa 
Haj0orbuMXx peultleMba. 

TokoM ypeheMa mocTekcrnnoaTLMOHMX rmpeMnena, reHepanHa je TexMba nnaHepa M 
onuiTa npenopyka na ce on uenokyrnHe IOBpuIMHe HaMeMHM=eHe pekynTMBauWMjM, 25% 

MCKOpMCTM 3a BoneHe canpXxaje, 55-75% pesepBMumle 3a ulyMe, 15—30% saa 
norboripviBpenHy rnpoM3BOo/nMWby M 15% npenBuMnuM 3a oOuyBakbe ripMipo/niHMX pecypca. 

Y HauIMM yCOBMMa, IIOBDpHIMHCKM KOTIOBM yrrba KaO TMnMuHM pynapckM o0DjekTM kojM 

3ay3MMajy BenMKe noBPpuUlMHe, Hajueulhe cy mouMpaHM Ha IpocTOpMMa MNM y 
OonMaMHM rme ce Hana3e CcTaMDeHa HaceT7ba, MHNHyCTDpMjckM M WMHdDpaCTpyKTypHM 
oO0jekrM, caoOpahajHe kKOoMyHMKauMje M pedHM BOHOTOKOBM. UeCcTO Ce, TOKOM 

ekcnnoaTaLuMOHMX pa/loBa jaB;bajy ripoOneMM M3MeulTaHMb5a rpMBpeMeHWX MJIM TpajHO 
saTeueHMX obDjekaTa, nenmoBa WnM NHeJOKyLIHMX HaceJba (npMMep W3MeulTaM5a 
HaceJpba M ceockor rpoOma y BpeouMMa, a3aumMTa apxeOnoukor Haceba 
BuuHauWjyM M MaHacTupa PykyMuja y Kocronuy). 

TeXHONHOHIKAM peulebeM TeXHMuke M Owonoumke pekynTMBauMje M Yypef)eMba 
nocTekcrinoaTaLMOHMX NOBPpuWMHa, TIOTDeOHO je CTBOpMTM YyCNnOBe /yrOpOdHOM 
npouecy mnmnaHMpaba, mnpojekroBaba W W3BOPleMba pamoBa, Ha TpOCTOpy 
nocTekcrinoaTaLMOHMX mpenmena, HaKOH pekynTMBauWMje M OoGe3OenMTM ycnoBM 3a 
OCHMBaM»e HOBMX HaCeJba, BpahaMH»e M3MeLITeHMX BOnOTOKOBa y ripMpoynHe TOKOBe, 
M3rpanH-y HOBMX KOMyHMKaLWMja KDO3 HOBOCTBOpeHe TIOJbOTIpMBpe/IHe, UHIyMCKe M 
napkoBcke rmpemene, nonM3aWbb=e WMHNHyCTPpMjcKMX M WMHGDpaCcTpyKTypHMX oO0jekaTa, 
cTouapck\MX cpapMM, CrOpTCKO-DpekpeaTMBHMX M TypMCTMuKO-M3JileTHMuKMX KOMTIUTIeKCa 
vna uak OaHMscko-pexaOuwnuMTaLuMOHMX M 3npaBCTBeHMX HeHTapa, akO 3a TO nocToje 

yCJ1OBM. 

[TipwnMKOM KoHuMnMpaMba ypeljeea mpenmena, TpeGa WMaTM y BWmy ma 
pekynTMBMCaHM TOBDUIMHCKM KONOBM ca onmnaranMUITMMa MOTy OWMTM Ba)He 
ekonouike henuje, koje nopen eKOHOMCKMX BpenHocTM TpeDa na MMajy M BpenHOCT 

kao pedbyeujyM 3a XMBOTMM=e M OWrbke, koje cy ca npyrMxX MecTa KyJ1TMBMCaHOr 
npenena McTepaHe, McTpeO;beHe MnM yrpoxeHe. Ekomoumtke henuMje Mory MMaTM 
cekyHnapHe Ouomome BenMKor 3Hauaja, pa3BuMjajyhA ce BpeMeHOM y BpenHe 

pereHepauMoHe henuje moTeHuvjana BpcTa. Ha OcHoBy McTpaxXMBaMba MOXe Cce 
KOHCTaTOBaTM ma y MHOTMM CnyuajeBMMa HacTajabe HaKHaOHux OGuomorma BOnM 
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pa3HoBpcHuMjoj  dayHM w dmopM. OBakBM pea3epBaTM mnmpyxajy  HapOwMTO 
cneuvjanM3MpaHMM BpcTaMa yTOuMHuITa M MOryhHOCT nmpeXMBJbaBaMa, KOjMMa 

cTpykTypa KynTypa Ha mpyrMM MeCTMMa He oMoryhaBa 3anmpxaBaMbe cTaHMuITa 
(nTuue, penTunu, AHcekrM).40 

Y HeKMM cCylyuajeBMMa HOrOHHOCTM HaMeHa BaXHMX nerpecuja konmoBa MOXe OMTM 
vickopuiuiheHa y cnenehe cBpxe: 

1. HAYUHE, u To y cBpxy: 

1.1. saaumTvra npvwpome, Hayke WM oOpaa3oBabe mpeMa cnenehMM 
kpviTepMjyMUMMa TIOrOnHOCTM: 

– 3aCTyTIbeHOCT peTKMX WHM BpenHMX 3a 3auITMTy BpcTa M 

6voLueHoO3a; 

– BaHripoceuHM nMBep3MTeT (pa3HOBDpcHOCT BpcTa M OMOLeHO38a); 

– Ro6opa nokyMeHTaLuWjja o HayuHMM MCTpaX)MBaM-MMa (Hrip. cykuecuja, 
MecTa 3a ripe3ViMrbaBakbe MI OMOp rnrTMLa cenuMua M np.) M 

-He nocToje mocnemMue on CycemHMX HaMeHa (Hnmp. Oyka, 
eyrpodovaauvja  Bonmna KaoOo nocnemMuHa „nOJbOnpWMBpe/Hor 

kopuuiheWa). 

2. OBMOP M PEKPEALIMJA: 

2.1. WHTeH3MBHO KynaM=e (HajMaM=a noBpuluMHa To/ BOnOM 3 no 5 ha); 

2.2. jenpeMb=e M BecnaHbbe (MMHUMMa:rnHa IoBPpulMHa BoOMe 20 ha); 

2.3. MOTO M CKM CIIODTOBM Ha BOnM (MMHUMMaiua rnoBpulMHa BoMe 20 ha); 

2.4. Becnauke perare (yKynHa noBpumHa Mef)yCOOHO moOBe3aHMX 

BoneHMX noBPpulMHa HajMaMbbe 2.200 m nyxuHe u 130 uipMHe); 

2.5. KnM3aM»e (KOHCTaHTHM HUMBO BO/ne 3a BDeMe 3MMCKMX MeCeLl); 

2.6. cnopTckM pvMDGonoB (MMHMMajHa BoneHa moBpL1IMHa 2 ha, Ha BMule 
on nojnoBMHe BOneHe noBPLIMHe nyOuMHa Bone rnpeko 2 m); 

2.7. TpajHM kaMInOBM (MMHMMa;uHa BoO/neHa noBpulMHa 3—5 ha), M 

2.8. nonpyuje BMkeHnuMua. 

3. PMBAPCTBO 

4. BOBOTTPMBPERHA: 

4.1. pereH3uvja 3a BMcoKe BoMe (monoxaj y HemocpenHoj 0OnM3MHM peka, 
6paHa); 

4 Byjuh C., LiBejah J., MarbaHoBuh M., Hpaxuh H., Tipojekmogabbe pekynmusauuje u ypehHeHwbe 
npe0ena nospujuHckuxX Koro6a, Beorpan: Pynapcko-reonouikv\ dpakynTeT YHuMBepauTeTa y Beorpany 

vi AkaneMuja MHXxebbepckMXX Hayka Cp0uje, 2009. 
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5. 

4.2. cHaoneBaMb=e nujahOM BOnOM (Boma cpenW=e TBp/nohe M HajOorber 

KBanwTeTa); 

4.3. npeunuihaBaM=e TekyhuMxxi Bona (nyOuMHa HajMaMe 3 m) u 

4.4. nyka nv MapuHa 3a OponapeM=e no pekaMa (nonoxaj Henocpe/iIHO 

y3 peky/e; nyoviHa HajMaMbe 3 m). 

BETTOHMVJE: 

5.1. PynHvuke, KOMyHanHe M np. 

Y HekKMM clyuajeBMMa HaMeHa CyBWMX nenpecuja korioBa Moxe OuvTM MckopuuiheHa y 
cnenehe cBpxe: 

1. 

2. 

3. 

8. 

9. 

10 

11. 

HAYUHE, ucro kao u kon KonoBa ca BnaXXHOM HerpecHMjoM; 

UIYyYMAPCTBO (BenuuuHa roBpulMHe M IITOBOJbHa CBOjCTBa 3eMJbMLIT2); 

TIOJĐOTIPVMIBPEHA (BenMuMHa «moBpuMMHe, nmoOpa mnpWcTynauHOCT, 
TOBOJbHO CTaHMUITe M CBOjcTBa 3eM7bMHIT2); 

HACEJbA (BemMuMHa WM monoXaj noBpuWHe, noOpa mnmpWwcTynauHOCT, 

reoTexHMuka rOrO/1HOCT TepeHa, KrnMMa, M BM3yeJlHM 1apaMeTp}M); 

MHHyCTPPMJA (noreHuvMjanHMw  mnomoxaj y #nonmpyujy  nnaHMpaHMX 
MHnycTpujckMX oOjekaTa; noOpa npuMcTymauHOcT MHdODpacTpyKTypM, OCcTaJIO 
KaO KO HaCeJba); 

OJBIMOP PEKPEALII/JA V TTAPK (BenaMuuHa roBpuliuMHe, nojoxaj y3 nyTaHoy 

M3neTHMukor kpeTaMb5a, noDpa nmpuMcTymauHocT; a3auiTMheHocT o BeTpa M 
nornena); 

DBEUJA VMIPAJMUITA (BenMuMHa nOBPpHIMHe, NHOJOXaj y BWMHOKPyry 

nonpyuja craHoBaba WHnM HemOCpenHO Ha MBMLM HaCce/ba, Ge3 KocMHa M 
cTpMuMHa rne mocTojM onacHocT om KmM3aMbb5a M OOGpyulaBaMa, neckoOBMTa 
noynora, 6e3 Oyke); 

BE>KBAJIVILITA 3A AJTTTIVIHVICTE (noBO)rbHa BMCMHa CTeHOBMTMX nanMHa, 

HajMaWM»e 50 m), neutuapu — cTeHe koje ce He KpyHe, MpBe, X\WBOTIMCHa CnMKa 
npenena); 

MOTO CTITOPT (BenvMuMHa moBpuiMHe, monoXaj Ha mepMdpDepHoM monmpyujy 
on rpanckAx ueHTapa, no0pa rpucTynauHocT, 6e3 0Oyke); 

CTPEJIVILITA (BenMuMHa noBpulMHe — MMHMMajiHa BenMuMHa Tpake 80x40 
m a3a o0jekaT ca 50 m pacrojaba u 130x70 m a3a o0jekaT 100 m pacTojaMa, 
paBHe neoHMue, Oe3 KaMeHMTMX M CTeHOBMTMX KOCMHa, HyOokM monoXxaj y 

OKOJIHOM TepeHy, 6e3 0Oyke); 

BETTOHMJE (kanauurTeT, no voryhcTBy uiTo Behe pacTojaMbbe o/i CTaHOBaM-a, 
nonoxaj 43BaH 3oOHe 3au!TMTe Bonma, nonpyuje ca BpenHOM 3acTyrnrbeHouihy 
non3eMHWMX Bona M no/npyuja rnnaBrbeMa, nonoXXaj BaH no/pyuja npvuTMuaM5a 

nOBpuIMHCKMX Bona, nonoxXaj y nonpyujy Mane Op3MHe OTMLHaMa TrOn3eMHMX 
Bona, 0-10 m/nHeBHo, HHO Koma HajMabe 2 m WM3Ham CcpenMH-MX HMBOA 
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non3eMHMX Bona, y nonno3M Ge3 rpy6or kaMeHa MnM rykOTMHa y cTeHaMa, 
6e3 ouiTehviBaHbba cycenHuMX kopuuiheMa, Hnp. Mupuc, nanup, Oy6e, raMan). 

Yy npouecy onnyuMBaMa M3Oopa HajOoOrbMX, y UMJby OdyBaH5-a )XMBOTHe CpenMHe M 

npuvpoynHor okonMulta M aMOMjeHTa7IHOCTM, MOpajy Ce OTKTOHMTM M3BeCHe nWMjieMe M 
noHeTM onroBapajyhe oxnyke. [ipBa onnyka Be3aHa je 3a nuneMy na nv npMcTynMTM 
MHTerpaTMBHOM · pekynTMBaLMOHOM · peuleby, TakO3BaHoj  WHTerpauWMjM · WJM 
cerperaTMBHOM  „TMNy | pekynTMBaLuMOHOr · peuleba,  OHHOCHO ~cerperauMjuM. 
Y nnocanaumMboj WMHXeM-epckoj npakcM, nocTekcrnoaTaLMOHMM mnonpyujMAMa ce 
npuvcTynano Ha jenaH knacMuaH HauuMH rne je oOMuHoO ODaBOpM3OBaH CerperaLiMOHO- 

KoOH3epBauWMoHM rpuvcTyrl koj a3a npvopMTeT MMa OuyBaMee BpcTa M cTaHUITa kakBa 
cy no Tana nocrojana. 

Y nocTekcninoaTaLMOHUMM rpenenumwMa y KojuMa ce npMopuTeT naje ouyBaMby ripMipone 
M aMOUjeHTanHWMX BpenHocTu, cneneha onnyka 436opa BapujaHTe pekynTMBaLMOHOr 

peuleba Be3aHa je 3a nMnmeMy kKoja je HauenHe nmpuponme, ma nuM je rmoGanHM M 
npvopMTeTHM LuM/b 3aulTMTa nmpMponHocTM (npvMponHw rmpouecM) MnM 3aulTMTa BpcTa 
(0vwonuBep3UTeT). 

Ykonuko je onnyka Ha ouy6a»»y rpupo0Hux rpoueca, npyrv cneuvdpvVuHuMi LiMJbeBM Ce 
cMaTpajy HenocTojehMM, HMTM ce Mory rpe/ly3\MaTM roce0OHe M npyre cneuvdDMuHe 
akuuje. 

Ykonuvko je omnyka cynpoTHa M maje nmpenHoOcT OuygaMbe Gpcma, noTpeOHo je 

neduHucaTu koje BpcTe MMajy npMopuTeT y 3auiTMTM aKoO je HeMoryhe 3ajenHMukOM 
MePpoOM 3auTMTMTM CBe BpcTe. Onnyka o oBakBoj 43nMdDepeHuMpaHocTM Mopa ce 
nedpMiHMcaTM Kpo3 iMCTy LMJbHMX BpCTa Ha OCHOBy roTpe6a LMJbHe BpCTe y OHHOCy 
Ha cTaHMuiTe. 

M3BaH nompyuja mpvopuvTeTa, moTpeOHo je nmedbMHMcaTM ODNnMK koeraMcTeHLWMje 
vaef)y KkopMulheMba 3eMJbMUITa M M-erOBOr OuyBaM=a. TakO ce MOTy npWMMeHWMTM 
MpeXee cTaHuuiITa 3aCHOBaHe Ha MaMM CTpyKTypHMM ejieMeHTUMMAa KaO ILTO Cy XXBe 
orpane, Mane BoneHe akyMynauWMje M XODpTMKynTypHM 3acanM M Nnpyro, WnWM 
neduHuccaTuM rpannMjeHT MHTeH3uMTeTa McKopuuilheMW5a 3eMJbMLuITA. 

Tlopen HeMauke koja WMa OoraTO MCKyCTBO M BenMKy TpanWMuWMjy y MyJTMODa3HOM 

onnyuMBaHoy TOKOM pekKynTMBauMje M peulaBaby nerpanMpaHMx mnoBPpuIMMHa y 
nocTekcnnoaTauMoHoj obaaM y pynapckKoj MHMyCTPpMjM O KOjOj CMO TOBOpMNnM Ha 
noueTKy mornaBrba, omnMuHe pe3ynTaTe nmocTM%y M npyre npxaBe 3aXBa/byjyhWM 
cTporoj 3akoHckoj perynaTMBM M CBeOOyXBaTHMM MepaMa KOHTPOJITe. 

TakaB npvMep cy CAJH, koje Ha OCHOBy CaBe3HOr 3akOHa O KOHTPOJIM HOBPUIMHCKe 
ekcnnoaTauvje M OoOHaBrbaba WM3 1977. romMHe WMajy OonnMue pe3ynTaTe y 
peBvTanv3aauvjM M pekynTMBaLWMjM TOBDUIMHCKMX KONOBa CBMX MWHepaHMX 
cMpoBMHa. PaHuje cy ocHMBaHe dbapMe kao BMA arpoMenMoOpaTMBHMX mocTynaka 3a 
noBoheMe nocTpekynTMBauMOHMX mpenena y HoBe 3emeHe Oa3e, ma OM y HoBUje 
BpeMe mpeoBnmanmnao WM3Gop pecTaypauMje HamyulTeHMX npocToOopa y MOudBapHe 
npenene kao npuMpo/iHMX cTaHMuTa 3a OHMOp TrTMHa y BpeMe H-MXOBMX MaCOBHVMX 
npecembeba. OBaKO „OudyBaHM · eKOCMCTOMM  WMajy  „(dbyHKUMjy · „npWMponHMX 
npeunuihuaBauu uv oDunTepui Bone, a noka3anu cuM M O-0MHaHCHjcky OrlpaBnaHOCT. 
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AkoO Ccy naK NOBDUIMHCKM KONOBM M onnaranMumITa nouWMpaHM y 1LIyMOBMTMM 
nonpyujviMa, y nocTynky O/uTyuMBaHM5-a TOKOM peky;TMBauWje rnOCTeKCrIInOaTaLIMOHMX 
npene:na no/npxaBa ce noulyMJbaBaMe MM 3acaf)}VBaHbbe BohMsaka. PekynTMiBaLllMOHM 
v36op pynapcke koMraHuje WnHM HOBMX BHnaCHMKa MOXe ce ornenaTM y orpene?byjy 
s3a npMMapHy BereTauMjy M nWMBane, HmO3BOTbaBajyhM mpWpoHy CyKueCMjy TaKBMX 

OVMUbHMX BpcTa nO HMBOa „KnmMMaTOreHe „UIyMCKe  „3ajemHMUHe. y HeKMM 

reOMOp(DOTIOLIIKAM yCHnOBMMa mernmpeCcCMje HOBPpUIMHCKMX KONmOBa Cy WneanmHe 3a 
dopMupame jesaepa, na ce Tana HapouMTO nomcTMue cTaOMnM3auWMja KOCMHa 

onnaranvulTa, a OKOJHO 3eMJbMMHITe rıipojekTyje 3a KopvwulheM5e TypWcTMukMX 
Hace7ba, roob TepeHe M CrlOpTCKO-DpekpeaTMBHWMX canpxaja. 

Yy Benuwkoj BpuvraHujM cy nocnenM-MX neueHMja yuMMW-eHM 3HaudajHM pe3ynTaTM y 
peBuvTanvaauvjMa M pekynTMBauMjM cTapMx pynapckMx panoBa WM3 TiDOHITOCTM Yy3 
carnacHOcCT M nOo3BOny 3a ypeljebeM 3eMrbMIITa KoOja Ce HOHOCM Ha JlOKaJIHOM 
HMBOy. 

Ha onmnyky o M3Gopy nocTekcmnoaTauMoHor kopMuiheMba 3eMJbMHITa, cTaHnapnuM 
pekynTuMBauMje Mory OwMTM ompenmerbyjyhA dpakTOp y 3eMJbaMa Ca MWdBPDPCTOM 

3aKOHCKOM perynaTMBOM y OBoj oOnacTM. HajcMrypHuMjM HauMH rTpMMeHe 3aKOHCKe 
perynaTMBHe kOHTpone je na ce npe oTnou/baMbba ekcnnoaTauuje Tpax\vi omoOpeMbbe 
a3a mnmpojekaT ekcnnmoaTauvMje om nokanHe, perMOHaypHe M HauWMOHaNHe, O/IHOCHO 
BnanMHe areHuMje (AycTpanuja, KaHana, E3, JyxHoadppMuka PenyOonuka w CAM). 
PerynaTMBa BehMHe 3eMaba Hana3M ce WM3MeT)y mBe KpajHocTM. KaHama je Ha 
noauvuju jenHe kpajHocTM, y Kojoj je nOKkanIHMIM BnacTMMa naTO nMCKpeLMOHO TIIpaBO 

v36opa o06nuka pekynTMBauuMje. Ha npyroj noavuuvjM KpajHocTM cy CAMH, ca BeoMa 
KpyTMM HaLMOHaHMM cTaHmap/nMMa. 3SajemHMukO oDenmexje BehMHe 3akoHa je 
s3axTeB 3a CeneKTMBHMM OTKOTmaBabeM M OmnaraMbeM rıOnHOTr 3eMJbMIUTa M 
douHaHcujcko o0e36eheMe (nenoauvT), kao oOnuMk rapaHuuje na he nocne oOycTaBe 
pynapckux panoBa 6uvTM pekynTMBMCaHoO nerpanMpaHo 3eMJbMIITEe. 

Tlopen 3akoHcke perynaTMBe, OOnMk BnaCHMLTBa je udecTO 3HauduajaH udWMHMNal. 

SeMrmbuulTe koje je npeyaero on dapMepa npeTexXHO ce pekynTMBMule 3a 
noyrboripviBpenHy HaMeHy; 3eMJbMumTe Koje je mpeyaeTo om npxaBe Hajueulne ce 
pekynTuBuule 3a napkoBe, pekpeauMjy, craHMulTa HnMBIbMX )MBOTMM-a M OGWJbaka. 
SeMrbuulTe y OnM3MHM mpeMmrpalja pekynTMBMule ce 3a rpanMW-y MHMHyCTDpMjCKMX 
o0jekaTa, craM0eHMx 3rpana, rondoD TepeHa M cy. 3eMrbuu!Te koje ce rpaHMuM Cca 
napkoBumwa tripuvipone, pekynTuMBMule ce 3a McCTy HaMeHy. 

BuTrHa je BenMuMHa mOBDpuIMMHe WM peJbeQb merpamMpaHor a3eMJbMuma. Mane 

noBpuiMHe no 20 ha HajnoronHuje je pekynTMBMCaTM y OOJMK Cr1lMdaH OKDpy)KeHoDy MJIM 
y napk. TloBpuiHe on BMule KBa/npaTHMX KMHIOMeTpa Mory OMTM pekynTMBMCaHe y 
o0nuke paanvuwvTe op nOMMHaHTHoOr oKpy»yjyher oOnuka. 

Y o63up ce Mopajy ya3eTM M oDenmexja nonynauWMje CTaHOBHMUITBa. 3eM;rbUMITa y 

nonpyujuMa panwnHor monynauMoHor pacTa mpenopyurbMBO je ypOaHM3OBaTM MJIM 
pekynTMBMcaTM y mapk Kkako OM ce oOe3aGenvnWM npujaTHMjM yCHOBM 3a »KMBOT. 
CrapocT, ooMHaHcMjcko cTaMb=e M KynTyponmouike KapakTepMcTMKe morynauLuWMje MOTy 

OovTM onpenerbyjyhe npecynHM. Mnana, cwMTyvwpaHa ypDoaHa monmynauMja MOXe 
BMCOKO Bpe/IHOBaTM OTBOpeHO, Hepa3BMjeHO 3eMJbMIITe 3a riaHMHapeM= M JOB, 
nok he crapvja nonynauvja Moxna mpedepuMpaTrWw neuaMe, rondQD, uleTMy. 

OcupowauteHa morynauuja he y Oop0u 3a npexMBrbaBaHbe MMaTM Ma;j1iO BpeMeHa 3a 
pekpeauujy u xenehe npe na y3araja noBphe u npyre HaMMpHULe. 
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Perbeo) npenena yTMue Ha oDMHa;Ho ODnMKOBaMbe TepeHa, LITO IIOBpaTHO yTMue Ha 
TMn OWMJbHMX 3ajenHMua Koje MoOry OMTM moromHe 3a HaceJbaBaMb=e, KaO M Ha 

TeXHOJNTOrMjy b4XoBe cankHe. MauiHcka canMoa je HeMoryha Ha BenMKMM HarMOMMa, 
KOpuMicTM ce caMo pyuHa ca/lMba. 

KnvaTckM opDakTropM, Kao MUITO je BereTauMOHM nepuonm, TeMnmepaTypa, ronuMui!Hba 
konMuMHa manaBMHa, BeTap, npoceuHa BaXKHOCT Ba3nyXa, Opoj cyHuaHMX naHa M 
cnMuHo, nMMMTMpajy 430oOp OMTbHMX BpcCTa. 

YcnocTaBrbabe mnoDpor BereTauMjckor moKpMBada je YCTOBJbeHO XeMMjCKMM 
OocoOMHaMa 3eMJbMIHTa, TeKCTyDOM, CTDpyKTypOM M KOMmaKTHouihy, cpenMHOM 3a 
Knuvjjabe v pacT canHuMua, npuacTynauHouihy Bone M npeHaXxoM. O6ea3a0ef)ekbe no6pe 

cpemMHe 3a KOpeHOB CMCTeM je Krbyu ycnmexa Owomoulke pekynTMBauWMje. 
O6ea0ef)ebbe nmnonHor XyMycHor cioja Ha noBpulMHM mpyxa ulMpe MoryhHocTM 3a 
pekynTMBauMoHe omuWMje M ycneuiHMjy pekynTMBauMjy nmenmocona. HajHenoBo;bHuja 

BapujaHTa noBpuiMHcke ekKcrnnoaTaLWMje MMHepajiHMX CMpOBMHa je HeMoryhHocT na 
ce cauyBa c;noj TpBOOMTHor rUT1OnHOor 3eMJbMLITa. Ha oBaj Hau\MH ce 7nMMMTMPpa ycrleX 
pekynTuBauuje. 

Bea3 oOoa3Mpa Ha oOmMk kopvMulheba 3eMJbMHuITa, ycnmeulHa pekynTMBaLuWMja 
nocTekcrinoaTaLMOHMX mpenenma mnmompa3yMeBa cTaOWMHHe KOCMHe KONOBa WM 
onnaranuuiTa, niMMTMpaHOCT epo3Mje, uMCTy nOBpHIMHCKy M nO/3eMHy BOHy, Ba3nyx 
6e3 npauiHe, rnpo/lyKTMBHM OMJbHM HOKpMBad M eBeHTyaJlHy HaCeJbeHOCT /MBJbIM 
BpcTaMa XIMBOTMMa M GMrbaka.“1 

3.4. 3HauajHMjM TeXHMuKO-TeXHOJTOLHIKMX eJ1eMeHTM peKkyyn1TMBaLMOHMX ripoueca 

AHanM3OM TeXHONIOLIKMX HpOM3BOMRHMX nmoTrnpoueca HOBPpUMMHCKe eKcrnnoaTauMje y 
okBMpy nepvona cvcTeMa, paaMaTpa ce MoryhHocT rnpoToka Maca rpu oTkornaBaHbba 
OoTKpMBKe M ekcnnoaTauMjM yrrmba, BapMjaHTe pa3Boja dDpoHTa ekcrnnoaTaLWMOHMX 
panoBa Ha NOBDUIMHCKOM KOTl, TeXHMuKO-TeXHOJIOLIKMX peuleba OTBapaMa, 
ekcnnoaTauvje M 3aTBapaMba TOBDpUHIMHCKOT kKOma, MOTyhRHOCT YynpaBJbaMba 
KBaJ1MTeTOM TIpOM3BO/1HW=e yrrba, opraHM3auuja M rnaHMpaMoe nMHaMMKe TIOBpHIMHCKe 
ekcnnoaTauuje. 

CucTeM noBpLuuHcke ekcrinoaTauuje nope/ TeXHONOLIKMX rTipOM3BOnHMWX roTripoLleca 

o0yxBarTa cnenehe nepuone: 

1. npvwnpeMHuM panoBM: 

-  npanpeMa TepeHa y 3oHM OTBapakba IIOBDpHIMHCKOr KoOrla; 

- WMarpanMWsa nparehuwx o0jekaTa u 

- OBnBOnM-aBaM=e neXuuiTa Ca O/BOlJebbeM TIOBDpLIMHCKMX BOHna. 

2. orBapaMe; 

3. pa3aBoj ekcnnoaTaubuje; 

41 Byjuh C., LiBejah J., MwrbaHoBuh M., Hpaxuh ., Tipojekmog8abbe pekynmusauuje u ypeljehbe 
npe0ena nosapujuHckuxX Korno6a, Bbeorpan: Pynapcko-reonouikv\ dobakynTeT YHuBepauvTeTa y Beorpany 

v AkaneMuja WHXxxebbepck\'X Hayka Cp0uje, 2009. 
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4. sarBapaMbe M 

5. pekynTMBauWja y TOKy M_ HaKOH 3aBpuleTka ekcrinoaTauWlje.“2 

PekynruBauMjy kao nepvMonm cMcTeMa nmoBPpuMMHCKe ekKcnnoaTauMje Tpeoca y 
npoLHeCHOM CMMCITIy OCMaTpaTM KaO TeXHOJIOLIKM TlpOLeC TeXHOJTOrMje HOBPpUIMHCKe 
ekcnnoaTauuvje. Tipouec pekynTMBauMje MoXe nomenMTM Ha cnenehe OCHOBHe 

npouece: 

1. TrexHMuka pekynTMBauWja, 

2. 6vonouika pekynTMBauuMja, 

3. MOHMTODpUHr pa/nHe cpenuMHe M 

4 . MOHMTOPpMHT »\MBOTHe CpenuMHe. 

1. TexHviuka pekynTMBauuja o0DyxBaTa cnenehe noTnpouece: 

1.1. nnaHupaWee onnaranwvuiHMX noOBpuIMHa M KOCMHa: 

1.1.1. nMBenMcabe M oOnMKOBabe · noBpulMMHa  Ha 7jeTa»aMa 
onnaranutuiTa; 

1.1.2. oonvkoBakse kocMHa oMnaranuul!Ta; 

1.1.3. _0\iHo paBHakse (nnaHuMpaM-e) noBpuluHa onnaranuMuliTa; 

1.1.4. wapana kaHana 3a onBo/lbaBaMbe, cMcTeMa 3a HaBO/niH-aBaHMbe M 

akBaTOpuUjaJiHMX nOBPpuIMHa M 

1.1.5. wapana npvcTynHuvx cao0pahajHuua. 

1.2. onpxaBaMe o/naranviiHMX nOBpuWMHa — KOCMHa, 3aBPpHIHMX KOCMHa M 
nHa kona: 

1.2.1. wapana HOBMX KOMyHMKauMja WMHM paBHabe M YTaOaBaMe 
nocrTojehux npuacTyrHwWXx rlyTeBa; 

1.2.2. nnaRMpabe — HMBenMCaMbbe HepaBHMHa Ha XOpWM3OHTaJIHMM 
noBpuiHaMa; 

1.2.3. MenawopaTMBHo o0DorahuMBaMe M craOunu3auWja TepeHa; 

1.2.4. saceuabe M nnaHMpaWbe OepMM cMrypHoOcTM mom HarMOoM ka 

yHyTpauiHbocTu oznaranuu!Ta M 

1.2.5. onpkaBabe cMcTeMa „OonmBOmMaBaba W ##w“cMcTeMa 3a 

HaBOnH5aBakbe. 

“ [lannoBuvh B., CucmeMu moepuuHcke ekcruoamauuje, Beorpan: Pynapcko-reonouikM (pakynTeT 

YHuBepaurera y Beorpany, JyrocnoBeHckM KoMuTeT 3a noBpuiMHcky ekcrinoaTauujy, 1998, crp. 3-4. 
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1.3. 

1.4. 

1.5. 

1.6. 

1.7. 

npuiripeMaM»e TepeHa y M BaH 3OHe IIOBpHIMHCKOr Kora: 

1.3.1. nnaHpabe M M3MeuTaM5e MHdODpaCcTpyKTypHMX, TeXHOJIOHIKMX, 
norMcTMukMX, ynpaBHMX M nOMOPMHMX oDjekaTa y rpaHMuaMa 

noBPLuIMHCKOr Kora M 

1.3.2. HMBenMcabe M OoOmMKOBabbe · „HapyuleHMX ~ nOBPpUIMHa 
npe/iMeTHMM o0DjekTMMa. 

aHanwva3uvpakbbe paynnHe cpe/nMHe: 

1.4.1. reoMexaHMuka McrliMTMBaMb5a cTaOuM;1HOCTUM KOCMHa opnnaranuMulTa; 

1.4.2. reoMexaHMuka McrMTMBaM-a CTaOMJIHOCTM KOCMHa IOBPIIMHCKOr 

kona; 

1.4.3. npaheW=e cnerakbba M koHconvnauuje onnaranuulira M 

1.4.3. npahewbsee mojaBa kmvaMuma M Mepe reoTeXHMuke cTaOuMnuM3aLuWMje 
TepeHa. 

nnaHvipabbe TepeHa 3a KOHauHy HaMeHy: 

1.5.1. rpy6o 6ynno3epcko paBHaMbe TepeHa; 

1.5.2. ouviHo rpejnepcko paBHaMbe TepeHa M 

1.5.3. ooapabe GepMuM cMrypHOCTM TMJITnO3epOM. 

nenonotLika aHanuv3a TepeHa: 

1.6.1. yaMMambe in situ Yyaopaka npMMapHor 3eMJbMUITA — WM 
na06oparTopujcka o06pana; 

1.6.2. yawMabe in situ yaopaka nenocona u _na0opaTopujcka obpana; 

1.6.3. yawMaMw= in situ ya3opaka y 3OHM nOBPpMUIMHCKOTr koma WM 

Henocpe/nHe OkonMHe nerpanWMpaHor OKOJIHOr 3eM/bMUuITa. 

onnaraHbbe xyMyca: 

1.7.1. nedwHMcabe konMuMHe, KBanMTeTa M nopeKma XyMyca 3a 
paaacTMpatbe; 

1.7.2.  w3aOop nokauuje no3ajMuulTa XyMyca; 

1.7.3.  nnaHMpaMbe XyMyca XOPpM3OHTaNHMX TOBDpHIMHa WM3OOPpOM 

TexHUke M TeXHOJTOrUje; 

1.7.4.  nnaHMpaMbe XyMyca KOCMX HOBPpulMHa Ca M3OOpOM TeXHMKe M 
TexHonorluje. 

TexHMuka pekynTMBauMja kao npumpeMa Ovonmouike pekynTMBauMje mpe/Buvf}a HM3 

TexHonouikvX npoueca Kao Mepa U nocTyraka Koje narbe MOXxXeMO ned)MHMICaTM: 
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1.8. '  HaBenvcaHbe M_O0nMkOBaMbe noBPpLuIMHa Ha eTaxaMa opnaranulıTa; 

1.9.  oGnMkoBaM=e KOCMHa oOMnaranuulTa; 

1.10. nnaHMpaM=e kao coDMHO paBHaMee noBpuluHa onnaranuMulTa; 

1.11. vwapana kaHana 3a onBOnMW5aBaHbe M_HaBO/15aBaMbe M 

1.12. wapana npuvcTynHux cao0pahajHuua. 

PanoBM Ha dopMMpaWby «noBpuwWwHckoj cnmoja  eTaha Ha Cr1OTballioMM 

onnaranviiTMMa NHOBPpHIMHCKMX KONMOBa yrrba onBujajy ce y Tpv dba3e. Penocnen 
panoBa y okBMpy jenHe dba3e TexHMuke peky;TMBauWje je cnenehu: 

« Wwa3apana HOBMX MNM paBHaMbe mocTojehMx mpMCTymHMX nyTeBa 

G6ynno3epoM Ha oannaranvılTy; 

~ nnaHMpabe — HMBenMCabe HepaBHMHa Ha XOPpM3OHTaJIHMM 

noBpuiHaMa M 

+  saceuaHbse Gepmw.43 

2. Buonouika pekynTMBauuMja oOyxBaTa cnenehe norTripouece: 

• nenonouka WcnMTMBaMba janOoBMHCKOTr cynmcTpaTa Ha 
npe/nBuMf}eHMM 3a OMoOnoLiky pekynTMBaLWMjy M 

noBpuilMHaMa 

• nenonouika aHanuM3a M yueulhe XyMycHor criToja vcripen obpoHTa pa/noBa y 

doyHKuMjw oTKkonaBaMb5a M pa3acTMpaMa Ha noBpuiMHaMa ripenBuvf}eHMM 3a 
Ovilonouiky pekynTMBauWM|jy. 

2.1. AHanMa3a dpakropa om yTMuaja Ha M3Oop MeTOme M kapakTep 
Ovionoulke pekynTMBaLuWje: 

2.1.1. arpoxeMujcka aHanu3a janoBMHe M rnpMipoOnHor 3eMTbulLITa; 

2.1.2. knvMaTcCkuM opakTopw; 

2.1.3. aabop MenMopaTMBHMX MeTođAa janoBUHe ca acnekTa rajeba 
Ovrbaka 3a OMomouiky pekynTMBauWjy, uIlyMCKe MerjWopauluje, 
norbornpuvBpenHe arpoTexHMuke MeynuMopaulMje, 

envoopauuje; 

reoTeXHMuke 

2.1.4.  koHdorypauuvja TepeHa onmnaranvMumma, kKocMHa Koma M 
OKOJIMHe; 

2.1.5. . onpenerbeHocT HaMeHe kopuuiheHbba 3eM;bULITa; 

2.1.6.  aHanvw3a M kBanMTaTMBHa OLeHa O/mnaranWMuiHMX M npyrMx 

noBpuiMHa Koje cy paHuje pekynTMBMCaHe 
(ayropekynTuBauWjoM, nonypekynTMBauWUje M npyro). 

4 Dwwwrpuvjeavh B., CrenaHoBuvMh C., „Tipvwka3 mnpojekTHor peuleMba TeXHONOHIKMX npoueca 
pekynTuMBauuje cnorbaulitber onnaranuvuiTa noBpuiMHCkKor Kona [IipMHo Kocronaukor yrrbeHor 6aceHa“, 

36opHuk IV Mel})yHapo0Ha koHdbepeHuuja YFAJb 2008, Beorpan, 2008, crp. 40–46. 
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2.2. Wa6op HajnoronHuje MeTone u KynType 3a Ouvonouiky pekynTMBauWUjy: 

2.2.1. aHanuw3a cTpykType noBpuiHa ro HauuMHy KopuuiheMa: 

– paBHe TOBPUIMHe, 

– KOCe TIOBDpUIMHe, 

– moce0OHe TIOBpHIMHe, 

– TOBpUIMHe BeTPpoO3aLulITMTHoOr Ilojaca M 

– OBDpUIMHe BM3yeJlHO-eCTeTCKOTr 3allITMTHOTr TlOjaca. 

2.3. DHuHaMuka M3BohleMa ceTBe, XeTBe M CKyrbaHbe rIlDpMHOCa: 

2.3.1. npwnmnpeMa XyMyca, camHMua, ceMeHCKkor MaTepujana M 
PyyopuviBa 3a canMoy M 

2.3.2. . TexHMka M TeXHonoruja noulyMrbaBaHbsa M_3aTpaB;bMBaM5a. 

3. MoHuwropuHr panHe cpenuHe o0yxBaTa rnnaHcko rpaheMe M KOHTpO?y: 

3.1.  MOHMTODpMHr (0M3MuKO-MeXaHMukKMX KapakTepuMcTUMKka O/11OXKeHOr 

Mepujana; 

3.2.  MOHMTOPpMHr panHWX KOCMHa Ha OTKDpMBULM M yr?by; 

3.3.  MOHMTOpUMHr 3aBPLuIHMX reHepa;jiHMX KOCMHAa TIOBDIHMHCKOr Korla M 
onnaranuuiTa; 

3.4. . MOHMTODpUHr eMuUcCu|je rnpauiMHe M ulTeTHVX racoBa Ha panWvnuuiTy M 

onnaranuuiTy, M 

3.5. MOHMTOPUHTr Oyke. 

4. MoHWMTOpMHr X%MBOTHe cpenuMHe Oo0DyxBaTa n;naHcko npaheMH= M KOHTpoONy: 

4.1. Baanyxa, 

4.2. seMrbMuiTa, 

4.3. Bone M 

4.4. OGWMFbHOr M XMBOTMH-CKOT CBeTa. 

TOKOM TeXHMuke pekynTMBauWje nnaHMpaMe OJnoXeHMX Maca Hajueuihe ce oGaBrba 
oynno3epumwma ıo neoHMLaMa MaKCMMajHe /y)9kKMHe TpaHcnoprTa MaTepujana o/ 50 m. 
Y opraHuvaauuvjv panoBa Tpe6a BonuMTM pauyHa O obakTopy cieraHbba M KOHCOnAnaLWjM 

dopMwupaHor omnmaranmMuma. S3a KOoHconMnauWMjy mOBDpuIMMHa Ha «CHOJbaWHIH>MM 
onnaranwvuiTMMa mOBOJbaH je nepuvon on jenHe ronMHe mo 3aBpuleTKy onnaraMba M 
doopMupaWy 3aBpuiHe opurype Ha onnaranuuiTy 4na nenoBuMMa onnaranuıTa. 

OpraHvaauMoHo, panoBM Ha TeXHMuKoj peKynTMBaLWMjM MOTy Ce M3BOnMTM TOKOM 

uene KkaneHnapcke ronMHe, anM je 3OOr BpeMeHCKMX yCnOBa HajTnOBOJbHMje ma ce 
M3BO/le TOKOM riponehHUMX, neTH-MX M jeceHbboMX MeCeLM. 
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YHyrpaumtbe caoOpahajHMue, Ha moBpulMHaMa opmnaranMumma Koje Cce OWOJIOHIKM 
pekynTMBMuly WMMajy OCHOBHM 3anaTak ma oDe3Oeme WM3na3ak no7bornmpMBpenHe 

MexaHuMiauuje Ha obopMupaHe napuene. 3a oBy BpcTy MeXaHuaauuje Ovhe nOBOJbHO 
oGe3CenMTM 3eMJbaHe myTeBe, Koja hPhe ce w3apanMTM om MaTepujamna Ha 
onnaranwvtlTy. 

Cao0pahajHuvue cy ycnOBTrbeHe reOMeTPpUjoM onnaranuMui!Ta M OCHOBHMM IrpaBLuMMa 

Ouvonouike pekynTMBauWMje. Tlouio je npenBMf}eHoO paBHaMWb=e CBMX eTa)KHMX paBHM 
Oynno3epoM, nyTeBM ce caMO TpacMpajy  TOKOM  W3BOPlJeba  „Owonouike 
pekynTMBauLWMje, OCMM TrnaBHMX TIpMCTynHMX myTeBa KojM ce MOry M3panMTM ca 
MakannaMCKOM KOJIOBO3HOM KOHCTPyKL\MjOM. 

Kako ce panv o pacTpecMTMM M HeCKOBMTMM MaTepujanuMMa noTpe0OHo je WM3BpHIMTM 
onpehbeHe panmoBe y dyHKuMjM Be3MBaba mecka M OHeMOryhaBaW5a MH5erOBOr 
pa3BejaBakba. 

TipvwcrynHw nyTeBM Ha omnaranWMuTy kopMcTe ce 3a MHOnpeMy 3eMJbMUITa, HOBO3 
canHuia M kacHuje npv kopvuiheMoy ripocTopa. 

Ha onnaranvurvMa ce Oynno3epoM Hajnmpe panme HOBM MnM paBHajy nocrTojehM 
npvicTynHM nmyTeBM, 3aTMM mnaHMpajy (HMBenWuy) HepaBHMHe Ha XOpWM3OHTAaJIHMM 
noBpuiHaMa 4 Ha Kpajy kana ce 3aBpule oBM panoBu rpucTyrna ce a3aceuLaHoy GepMM 
eraxa. Bepwme ce a3aceuajy ca nanoM Ka HOXMLWM KOCMHe eTaXe y UMJby CMaH-eHba 
epo3uvoHor yTMuaja noBpuilMHcCKMX Bona (Cnuka 3.3). 

Cnuka 3.3. TexHonouika uieMa pa0a 6yn0o3epa Ha 3aceuat»y 3a6puiHux dbopMupakba 6epMu“4 

4 /lonyHcku pyOapcku rpojekam ekcnnmoamauuje Oenma T[lormba LI noepuuuHckoe Kkoma TpaudaHuua — 
Tauko, Kbuaa 6, TexHuuku mpojekam pekynmusauuje u 3aumume xugomHe cpeOuHe, Beoapa0: 
LITTE, 2010; Dwwwrpujeavh B., OmmuMua3aauuja ynpaerbaba mpouecuMa pekynmusauuje 

no6puiluHCkKuX KOI1O6a yaJba, nokTopcka nuceprauuja, 2014, crp. 87. 
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Ha Cnavuv 3.4 npvka3aHa je TexHomouika uleMa panma Oynno3epa Ha rmnaHMpaMby 
MaTepuvjana Ha XOPpM3OHTaHHMM xTOBpuMMHaMa ca 
aTepujana. 

KGaMMOHCKMM TpaHCIODpTOM 

|| Y 

i SoHa nnaHMpatbba 
MaTepujana 6ynno3epoM 

SoHa nocTaBrbalba » 

KaMMoHa 3a McTOBap, 

Cnuka 3.4. TexHonouika uleMa pa0a 6yn0o3epa Ha rinaHupakby Mamepujana 
ca kaMUOHCKUM mpaHcIIOpmoM“5 

OBa TexHonotxika uleMa KoOpMcTM ce M y cnlyuajeBM'Ma Kkana je HeorIXO/1HO raHMipakbe 
nenpecuja Behwvx pa3Mepa koje 0u 3axTeBa;ne TpaHcrnopT MaTepujana nyxer on 50 m 
w Kkama TpaHcmopT MaTepujana Oynno3epoM Huje TeXHONOHIKM M eKOHOMCKM 

pauvoHa:naH. 

Kako cy nocrojehu rinaHyMM paBHVMX IroBPpLuIMHa y ripeTXO/1iHOM nepuony Beh rinaHMpaHu M 
dbopMMpaHM y CBOM KOHauHOM OOnuMKy, HajBehM meo MaTepujanmna 3a rnaHMpaHe 
noBpuiHa paBHa ce caMO panoM Oynno3epa. TexHonotuika uleMa pana 6ynno3epa Ha 

nnaHvipaHbby MaTepujana rpuka3aHa je Ha Criuai 3.5. 

45 {lonyHcku py0apcku ripojekam noepuluHckoa kora I pauaHuua — T auko 0o kpaja ekcrinoamauuje, 
npojekam a3am6apatba kona, Kwuaa 6, TexHuuku rpojekam pekynmusauuje u a3aummume xugomHe 
cpe0uHe, Beorpan: LITHE, 2005; HuwwwrpujeaMh B., Ommumugaauuja yrnpaermbaba rpouecuMa 

pekynmusauuje nospuluHCckuX KOI06a yarba, noKkTopcka nuMceprauuja, 2014, crp. 88. 
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3OHA PAJA 

ByJnO3EPA · 

Cnuka 3.5. TexHonoauja pa0a 6yn0o3epa Ha rnaHupakby46 

y OkBMpy CrIOJballiHov/X OaranWvliiTa rIOBpHIMHCKMX KOTIOBa yrfba MOXXKeMO M3/1BOjMTM: 

- XopM3oHTamHe M Onaro HarHyTe noBpumWMHe (OepMe WM ropMWbe eTa)He 
noBpuiMHe) M 

– CTpMe TOBPpuUIMHe KOCMHa oOpnnaranWMulHMX eTa)a. 

Kako Ha HaulMM OGaceHMMa yrrba y paHuMjeM nepvomy mpojekToBaMbb5a Huje Ouwna 

npakca HaMeHe onnaranuvuiHMX rmpocTopa y npyre cBpxe OCMM 3a pekynTMBauWMjy, 
koHuenuvja kopMuiheMba omnaranMulHMX noBpuMMHa je y peanM3aNWWMjM OCHOBHOTr 
crpaTeulkor uWJba y oOnacTM peBMTanM3auMje M pekynTMBauMje mpocTopa M 

sauiTvTe npvMpome CMaM-eM5eM HeTIOBOJbHMX yTMuaja ekcnnoaTauvje M mpepane 
yrrba y norneny: 

1. norbonpMBpenHor 3eM;JbMu!Ta, 

ulyMa, 

Bona, 

2 

3 

4. pBa3anyxa, 

5. dwope w dbayHe kao OMonuMBep3uMTeTa M 

6 npMpo/iHVX M COLIMO-e6KOHOMCKMX yCJ1OBa XMBIbeMa. 

Ynopemo ca HaBeneHMM, TpeDa BpumwTM npeny3MMaM= edpMKaCHMX Mepa 3a 
nocTeneHO OcTBapMBaM=e nepMaHeHTHoOr M BM/UbMBOr TOGOJbulaBaM5a OKOJIOLIKMX, 
eKOHOMCKMX M aMOuljeHTa;nHo-nejaaxHMX KapakTepucTuka uiMper nonpyuja. 

“6 /AcTo; VicTo. 
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PekynruBauuja onnaranuvuiTa janoBMHe BpulM Ce, y TDBOM pe/y, arpOoOOMOJOLIKOM 
pekynTMBaLWMjoOM M HnOHIyMJbaBaMbseM y CcKna/ly Cca 3aBpHIHOM BM3MjOM OpraHM3auuje 

npocTopa y rnocTekcrinoaTaLMOHOM nepUo/ly. 

OCHOBHM  „npenycnoBM  „3a «ycmeulHO  cnpoBoljebe · „mporpaMa  (Ouwomouike 
pekynTuBauuje, oOyxBaTajy TexHMuky pekynTMBauLWjy KOjoM ce OoDe30ef)yje nnaHCKO 
pacnopel)\Babbe 3eMJbMHIHMX Maca M perynauWMja XWMpOOLIKMX yCHOBa, KkaO M 
paBHaM»e M cTa0unHocT TepeHa 3a Ouvornouiky pekynTMBauWMjy. 

M36op kynTypa 3a pekynTMBauWMjy 3aBMCM On MHOUITBa Gdpakropa om KojMX Cy 
HajBaXHUjuM rpMipoy1iHM yCJ1OBM: 

– KnMMaTCKM, 

- OoporpadpckM, 

– nOorO/HOCTM aHTporocona 3a pekynTMBauWMjy, 

-  oynyha HaMeHa HOBOdDpOpMWMpaHMWX noBPpLIMHa M BenMuuMHa J1OKkanMTeTa. 

SHauajHM cpakTopM cy M eKOHOMCKM yCN1OBM, KoOjM He cMejy OuMTM onyuyjyhM anM HM 
3aHeMap7;bUBM. 

YirbyuyjyhM cBe HaBeneHe dMMHM-=eHMLUHe 3a M3Oop KynTypa, npenHOCTM Ha KOCMM 
noBpuiHaMa M Ha CaMOM IIOnHOXjy KOCMHa y Haue;ly ce naje UIyMaMa, O/IHOCHO 
pekynTuMiBauMjM noulyMrbaBaHbeM. 

UlyMcke nipBeHacTe BpcTe noripMiHoOcCe CTaOMJIHOCTM KOCMX TOBPpLIMHa OnnarajliHiX 
eraxa, a caMAM TMM /norlpvMiHoce M peMHTerpauuju nerpanuvpaHuMXx npocTopa, uMMe ce 
nocTMxe Opxa MHMuMjauWMja nenonouikvx rmpoueca y cynmcTpaTy. IllyMcke 3ajenHuvue 
ce o/nnuMkKyjy BenMKOM KOJMMUMHOM 3eJleHe Mace Koja dopoTocMHTeTuuie M ocno0Daf)a 
KMICeOHMK y aTMOCODepy, UITO je BeOMa Ba)KHO 3a )XMBOTHy Cpe/IMHy. 

TloulyMrbeHe roBpulMHe ce peBMTanWM3yjy M CHOHTGaHMM HaCe/baBaHb-eM ayTOXTOHe 
npM3eMHe uIyMcke BereTauMje. HacerbaBaMb=e  oBe BereTauvMje WMa 3a nmocnenMLy 
noBehaH nmpvMnMB opraHckMX MaTepuja y nonnory M noBOMHe HO WMHTeH3MBMpaHa 
npoueca OXMBJbaBaMb5a CymcTpaTa MHMLMpaMeM rmpoueca nmenoreHe3e M H-erOBOr 
nOHOBHOr yBof}jeHba y npouec OuvonoLuikor Kpyxkekba. 

y aaBMCHOCTM On CTemeHa TpOMeHJbMBOCTM MaTepujana OTKDMBKe, 3eMJbMHIHIHMX M 
npvMipoyiHoO-KnMMaTCKMX ycnTnoBa KaoO M onaOpaHe HaMeHe TepeHa, KopMcTe ce 
cnenehe MworyhHocrTu Ouvornoultke pekynTMBaLWMje Ha TIOBpHIMHCKMM KOTIOBMMa: 

• HaHOUHeM=e Ha TeXHMukM pekynTMBMCaHUM TepeH roTeHLWjanHo rno/Hor ciloja 
pPneCHO-TIIMHOBMTOTr cacTaBa meOmbMHe 30-120 cm y3a kopvMuiheMW5e 
MMHepajnHuXx f}y6puBa; 

• oGpana TexHMukM pekynTMBMCaHor TepeHa crpoBofljebeM MeJjIMOpaLWMOHMX 
panoBa (HaHoulebe KpeuMbaukMX M MMHepanHWxX fT)yOpMBa, MejiMOpaTMBHO 
caf)eHe); 

• oOpana pekynTMBMcaHor TepeHa KopMuiheHbbeM OMOakTMBHMX rpernapaTa Ha 
Gas3M yrma 3a oDorahMBaM=e YyITJbeHMKOM M aKTMBHMX nmpow3Bohaua 

3eMJbMLIHMX MMKpOOpraHM3aMa. 
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llok cy npBa mBa HauMHa Owomnmouke pekynTMBaLWMje UIMpOKO NpMMeM=eHa y 
noBpuiMHckoj ekcnnoaTauMjM, TpehM HauMH ce jou! YyBek Hana3M, y da3M 

vcTpaxMBaMba M nmpoBepe. Y nmocnenMW-e BpeMe ce CBe BMUIe /MDpeKTHO IOBe3yjy 
TeXHONIOHIKM HaduMHM NHOBPpuUIMHCKe eKcnnoaTauMje ca pekKynTMBauMjoM. Ty je, y 
crBapM, W3paxeH mnpMHuMn oOjemnMHRaBaMWba  7geKcrnnmoaTaLMOHMX pamoBa W 
pekynTuBauuje y jenaH koMnnekc noBpulMHcke ekcrinoaTauuje, rne eTane TeXHMuke 
v 6Mionouike pekynTMBauWMje Tpe6a na noBe/ly nO OOHaBTbaM-a TIT1O/1HOCTM 3eMJbe. 

UleMe TexXHMuke pekynTMBauMje ce Yy 3aBMCHOCTM O CMCTeMa TOBDpHIMHCKe 
ekcnnoaTauuje Kao M kacHujje HaMeHe Mory nonenuTM Ha: 

• oDjenvMMW5eHe, 

• pa3anBojeHe M 

• KOMOMHOBaHe. 

Kon o0GjenMMbseHMX uleMa TeXHMuke pekynTMBauMje, peanvM3auvMja cBMX panoBa Ha 
pekynTuBauWjuM, ykrbyuyjyhM W TpaHcnopT M omnaraMWbsee Ha TeXHMuKM peKy;rTMBMCaH 
TepeH noTeHuujanHo nmnonHor MaTepujana, nnaHMpaMe moBpulMHa, c(DOpMMpaMWb5e 

kocMHa onnaranMiuTa M /ip., BDpUIM Ce OCHOBHOM OTKOHHOM M TpaHCIHOPpTHOM 
oripeMoM 06e3 yBohf}jeMbba cneuujanHe TeXHUMKe. 

Tpyna pa3nBojeHMx uleMa TeXHMuke peKkynTMBauWMje y OJBHOCy Ha OCHOBHM IipOLeC 
npencTaB;ba CaMOCTaJiIHM TeXHONOLIKM npouec pekynTMBaLWMje y OKBMpy cMcTeMa 
noBpuiMHcke pekynTMBauMje. OCHOBHa OcoOMHa TMX uleMa je W3Boljebbe panoBa Ha 
pekynTuMBauWjM nOceOHOM orlpeMOM Koja HuUje y Be3U ca ekcrinoaTaLWMjoOM. 

T pyria KOMOMIHOBaHMX LleMa TeXHMuke pekyrBaL/je OZHOCM Ce Ha TeXHOJIOLLKe LLIeMe KO 
kojax ce neo panoBa M3BOnM OOjenMH-eHMM, a neO nOCeOHMM TeXHoOnorujaMa. []peHOocT 

OBUX uleMa je LuIMPOKM Mjana3oH rpviMeHe M MOryhHOCT OrITMMM3aL\je BapVljaHTM V3BOf})ekba 
ekcrinoaTauW/je y OnHOCy Ha pekynTMBaLWjy, rIOCTM3aHbe nODpWMX eKOHOMCKMX rnoka3aTerba M 
OCTBapekbe ro/lMLHHoM/X rIOTpeOHVX TIOBpLUMHa OOHOBJbeHOr TepeHa. 

Tipw OvwMonmoukoj pekynTMBaLuWjM OCTBapyjy ce KOpMCHe NOBDpuIMHe Ha pauyH 

noBpulMHckor kOma. MakcMMaJIHM eKOJIOHIKO-eKOHOMCKM ed(DekTM TOCTMXy ce 
oGorahMBaMbeM mnoHor cCMoja MMHepanHMM T)yOpMBMMa, COnMMa, OpraHCKMM 
cacTojuMMa W caf)ebeM BWMumeroOnMulbMX OWrbaka. CnpoBoheMbeM mMepa 3a 

OoOHaBJbabe 3eMJbMHIHMX nOBPpuIMHa OcCTBapyje ce KBanMTeTHO npeBoPeMe 
HapyuieHor TepeHa IrOBPpuIMHCKOM eKcrinoaTaLWMjoM y ripocTpaHe KOpMCHe KOMTIJieKCe 
kojM ce He pa3nukyjy 3HauajHo o/ ripeTXO/nHVX ripMiponHuMX TepeHa. 

CaBpeMeHa MeTomonoruja rnnaHMpaMa UM rpojekToBaHbbe pekynTMBauWje CrnoJbaulkbber 
onnaranvuiTa noBpulMHCKMX KOTnoBa 3acHMBa ce Ha cnenehMM KpMTepuMjyMMMa.47 

- nnaHMpaMbe (omnyka o mocT HauMHy KopMulneMba mnonpyuja 3axBaheHor 
CnoJbauilHRoMIM oOnjnaranwWuiTeM rIOBDpHIMHCKOr KoOna); 

– nojnoXaj y OHHOCy Ha HaCe7be; 

“ [laBnoBuvh B. w np., Open pit mine spoil dump recultivation design and eco-control model, 3 

International Conference AMIREG 2009, Athens, Greece. 
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-  BenuMuMHa TOBPIHIMHe CIIOJbaulkbber OzaranuMuiTa IIOBDpLHIMHCKOr Kora; 

- gsauiTvwra MaTMuHor CyrlCTpaTa; 

– pe»WMMM BOma; 

- gsauiTvwra BoMma; 

- dopMMpaH=e BOneHWX TOBPpuUIMHa; 

-  oGnMkoBaHMbe perbedba M KOHTypa crlO;baLuukHber OnnaranWuiTa IIOBpLIIMHCKOr Koria; 

– TOBOJbHO pacTojaMb»e on Cyce/He HaMeHe; 

- og3eneM-aBaMbe; 

-– nOorbonpuMBpenHa pekynrTuBaulja; 

- gsauiTwra y Toky ekcrinoaTauWje; 

- pekpeauMOHe nOBPuIMHe; 

- MynTMdDpyHkuuje npenena. 

3.5. MareMaTMuko-Monericku rpMcTynu y OrnU1yuMBaHby 

3.5.1. Yeo0 y auuiekbumepujyMcko o0Onyuugakbe 

KpuvTepujyM 3a onTMMW3auujy je Hajueuihe eKOHOMcCKe npuMpoMme, yrnaBHOM 3aTO 

uiTo ce cMaTpa na noBehaHu noxonak unu rpocpaT BonuM npouiMpeHoj pernpo/nykuMju, 
a na oBo narbe BonM onuiTeM OnarocTaMby. Ha oBo 3amM=ee Huje TauHo, Moxe na 

noTBpnM CBaKO KO XMBM y cpenMHM Cca yOp3aHMM pa3BojeM MHnycTpujanu3auWuje. 

llocanaulM pa3Boj HMje MHOrTO OpMHyO O 7by/Ickoj M yonulTe npMpOMHOj OKOJIMHM. 
Tonvumbv Monen HeMaukOr acTpoHoMa X. Q. 3wneHTomQD (Heinrich Friedrich 

Siedentopf, 1906—1963) To neno unycTpyje. TMM MoOne;OM ce 170 MuWnMoHa ronuMHa 

3eMJbUMHe MCTOpMUje KoOHneH3yje y jenHy ronMHy on 365 naHa. [ipea Monerny uoBeK 
je noueo na xoma no 3eMJbM M kopMcTM opyha 30. mneueMOpa M 3a G MWMHyTa 
MCKOpeHMO je OKO 200 »WMBOTMMH-CKMX BpcTa, noK je 31. neueM0Opa, 30 MMHyTa no 

noHohw, uoBeK rnoueo na o0pah)yyje 3eMrbuLiTe, uiTO npencTaB;ba IipBM beroB Hanop 
na MeMa NOBDpHIMHy 3eMJbe. CBa TexHonmoumka eBoyuMja Tpaje 20 MUWHyTa. 
MIiHnycTpujcka peBoryuWja nouMHbbee 36 cekyHnua rpe noHohu M y 3anH-MX 3O cekyHnW 

uoBeK caropeBa cBa Tekyha u racHa ropuBa, koja cy paHuje OoopMupaHa, noBonehu y 
OraCHOCT M OCHOBHM yCJTOB 3a XXBOT, OM1aHC KMICeOHMKa. 

TloropulaHu kBanuTeT Ba3nyxa M Bone M OcTanWM nouLuM yTMLajM Ha rpMpOJHy OKOJIMHy 
yka3yjy na cy nocanauiltv KpMTepuMjyMM OnmTMMajHor pa3Boja noOBenM /IO HeTIOBOJbHe 

cviTyauuvjje, Mako cy nojenviHa peuleMba Ouna onTuMMa:uHa. To je 43a3Bano noTpe0Oy na ce 
M3MeHM KOHHemT OnmTMManHor pa3Boja M na ce ca OnTMMM3aLWMjje MO jeJnHOM 

KpviTepuMjyMy, OOMuHO eKOHOMCKOM, rnpefje Ha OnmTMMWM3aLWjy HO BWule KpWMTepMjyMa 

kojuMa ce o0yxBaTajy cBe (wnu ap rnnaBHe) KOMrnoHeHTe U noc:nenuue pa3Boja. 

Santwovx TpvneceT romMHa jaBrba ce TeXMsa ma ce onTMMWM3auWja BpulM HO BWMUIe 

kpuvTepujyMa. 

KpvwTrTepMjyMM y OnTMMM3aLMOHOM Moeny cnyxe ma ce onakula BpenHOBaHM-e 
noHaulaHbba cMcTeMa M edpekaTa y OJHOCy Ha CMCTeMe M3 OKOJIMHe. Y TOM CMWMCIIy 
kpvTepujyMM Mopajy OMTM cneuMdpDMuHM, OuWMrne/iHM, cDokycMpaHM Ha „npuMwajyhe“ 
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cMcTeMe M ma yKrbyuyjy BpeMeHCKy nWMMeH3uMjy. KopekTHa nmocTaBka mpoDneMa 
onTMMM3auuje nonpa3yMeBa V30Op KOpekKTHMX KpMTepuMjyMCKMX cDyHKuMja. [1pD[1KOM 

nedHucaHbba kpMTepuMjyMckMX opDyHkuuvja TpeOa oOyxBaTMTM cBe (uMnu uiTO je Moryhe 
BMuie) peneBaHTHe roc;ne/uMLe aKTMBHOCTM CMCTeMa KOjM Ce OrITMMM3Mpa. 

Teopuja HopMaTMBHor opjunyuMBakba rpoyuaBa rocTyrke Kkako na ce aHanM3Mpa M 
peuin npo0neM M nocTMrHe OTrTMMaJIHO peulebe 3a naTy KOHKpeTHy cMTyauWMjy M ca 
nocTojehMM MHdOoopMaublMjaMa. IleckpMnTMBHa Teopuja onmnyuMBaMa mpoyuaBa KaKO 
ce o/nyke noHoce y rnpakcM M KkakBe CTpykType O/yuMBaMoa nmocToje y pa3nMuWMTMM 
npyuiTBeHO-IIOnMTMuKMM CMCTeMMMa. Y mWTepaTypM ce uwecTO mpaBM pa3nMkKa 
v3Mefl)y „onTMMM3auWMje, BWUuleKpMTepMjyMCke  (BMWUIeLIMJbHe)  OnTMMM3auWMje M 
onnyuMBaba. OpBme ce cMaTrpa ma je BWMuleKpMTepMjyMCka  OmTMMWM3auLWMja 
HOpMaTMBHM ripuina3 y onjlyuBabpy. 

OnTuMMu3auuja (rnoce6Ho BuulieKkpMTepuHjyMcka) je cnoxeHu rpouec nonaxXeHa no 

peutekbba u onBuja ce y BMule oba3a M Ha BMule HMBOa. OcHOBHM KopauuM MnuM cba3e y 
onTMMM3auWMjuM Cy: 

1. neboMHMcabe uWmbeBa M HaMeHa cMcTeMa M WneHTMQDMKauWMja 

HauuviHa nocTM3aM5a XeJbeHMX LHMJbeBa; 

2. oopwmanHu (MaTeMaTMuku) ortMc c4cTeMa M nedDMHMCaMbe 

Hau\iHa BpenHOBaMba M_ KpMTepMjyMckKMX ODyHkuuja; 

3. kopvuihekHoe rocTojehMX HOpMaTMBHMX MeTO/a; OnTMMUM3auWMja y yxxkeM 
CMMCITy; 

4. ycBajatbbse KoHauHor peutleHa WlA {IOHOLIeH5e KOHauHe OJJTyKe; 

5. aKO KOHadMuHO peuleMb=e HUje ycBoOjeHo, cpenmMTM HOBe MHObopMauuje M 
nOHOBMTM mocTymak om npBa MBa KOpaKka, TOHOBHMM ned)MHMCaH-eM 
sanaTka. 

Yy KnacMuHoj (jenHokpuTepujyMckoj) onTMMM3auWMjM ce Takol)e jaBrbajy  HaBeneHM 
kopauaM, anM ce He HarnaulaBajy W. non OnTMMM3aLWMjOM Ce OOMuHO nonpa3yMeBa 
onpef)\BaMbe onTMMa:uHor peuleHbba (Wn eKCTpeMyMa KpuMTepujyMcke dObyHkuMje), ulTO 

noHekne oBne onroBapa Kopaky 3. Y BMulekpMTepMjyMcKoj OnTMMM3auLWMjM TOCeOHO 
nonaau no Mapaxaja 4. oba3a, koja onroBapa rnocTorTMMa;Hoj aHana3M y KnacMuHoj 
onTMMM3auWM|jM. 

1. Jledpuincanbe 4. Jlonomeme 
Huso IUH;beBa H Eđulawru8 

ojuUryuHBalba HaMcCHa i -_d, OGDeRE | 

CHCTCMa y 

a 
HE _5, OnnyueHo a 

- 

| 

T. uKH 3.Kopmiheme || 

O Mojtenipatbe |-z—–——---},  HOpMaTBHHX|___ 
HHBO MeTOJa 

Cnuka 3.5.1. UleMamcku rpuka3 ripoueca ormuMu3auuje“8 

“8 [Jerpuh J. Hexy1uHeapHo ripoopaMupatbe, yuGeHWk, Beorpan: HayuHa kbonra, 1979. 
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Ha HMBoy omnyuMBaM5a KrbyuHy ynory MMa noHocMnmau oOMmnyke (HO). Y crnoxeHMM 
cMcTeMMMa uecTO noHocMinaL Onnyke Huje jenHa oco06a, Beh je To ckyn oco0a ca 

cneuvdoMuHMM cCTpykTypaMa ckyna. y TakBMM CJlyuajeBMMa TeXHMuKM HMBO Tpe6a ma 
npe/nnoxM nOHOCMOLVy OJnyke CcKym noOpvx omnyka (anmTepHaTMBHMX peuleMa), 
Bonehv pauyHa o ToMe na onakKula HOHOHHIeM=-e KOHaudHe Omyke, UITO 3HauM na 
npennoxeHa peuleMba Tpe6a na cy jacHo, KpaTko M. mpeuM3HoO oOpa3noxeHa M na 
M-MXOB Opoj GOyne penaTMBHO ManM. Y MHTepakKTMBHOM rıpouecy M3Mehy HaBeneHa 
nBa HMBOa monaa3M no MonMdQpMkauMje npennoxeHMX peuleba M OOMuHO IipoLec 

KOHBeprMpa Ha KOHadHOM peulleM-y (OCMM kama O/mnyuMOLM He Xene KOHaduHO 
peutetbe). 

TipwMeHa MeTona onTMMM3auuje je nenMKaTHa 30or HeoriXo/iHe MHTepakuMje M3Mefl)y 
HMBOa OmjnyuMBaM5-a M TeXHMuKOr HMBOa, a HnOHOCMnaL O/uTyKe decTO M He moO3Haje 
MeTone orTMMM3auWMje. TexHMukM HMBO OOMuHO He TnoO3Haje cHary o/nyuMvoLa, dak M 

kana noHocunau onjyke WMa XMjepapXMjCKy CTpyKTypy, uITO OTeXaBa yKrbyuMBaH5e 
npedoepeHuvje  moHocMoua onmnmykKe y Moneme OnTMMM3auWMje.  Mef)yTMM, 

onTMMwMa3auuja Huje yaanynHa, dak M Kana ce nonMTMuKMM OnJlyuMBaM5eM He YyCBOjM 
ormuMajHo peulebbe, jep TakBa o/nnyka Moxe OMTM OmacHa 3a nOHOCMOLIa O/Tyke 
ako ce aHa na je onTMMaHo peuleMbe HeulTO npyro HeroO OHO IITO je ycBojeHo, uliTo je 

jak paanor na TakBM cy1yuajeBM He Oy/y uecTM. 

Tipouip4BaMWbeeM KoHLenTa BMuleKDMTepMjyMCKe OmTMMWM3auWMje HOKpMBa Ce BeJIMKM 
neo Teopuje onnyuMBaMba. OCHOBHM 3amaTak Teopuje onnyuMBaMa je na pa3Buja 
onuiTy Teopujy 3a peulaBaM=e ripoOneMa BULIekpMTepujyMckor onj1yuBaMoa ca BULIe 

noHocMoua onnyke. CneuvjanHM cnyuajeBM  „TeOpMjckMX · pe3ynTaTa · Cy: 
neueHTpa;3oBaHo yripaBybaHbe, MMHMMaKC yripaBrbaHWb5e, CTOXaCTMukKO yripaBrbaMe, 
Teopuja TuMa.“9 

TipBy bopMynauujy npoOneMa BMulekpuvTepuMjyMckor onjlyuMBaMoa Mmao je B. TlapeTo 
(Vilffredo Pareto, 1848—1923) jou: 1896, a yBonM ce y onepauMoHa McTpaXMBaHM5a 
1951. ronvHe y pany Nonlinear Programing, autora Xaponna B. KyHa (Harold William 

Kuhn, 1925—2014) u A. B. Takepa (Albert William Tucker, 1905—1995). On Tana no 
naHac cnenu pa3Boj M 1pViMeHa HM3a MeTona 3a BUMuIeKpMTepMjyMCKy OnTMMWM3aLWMjy 
y peulaBaksa ripo0neMa M3 BeoMa pa3nMuWMTMX oOnacTM. 

BuutiekpvTepuvjyMcko onmjnyuMBaMb=e ce cpehe y cnyuajy Kkama mocTojM Behuw Opoj, 

KOHOQDIMKTHMX KpvMTepuMjyMa. KnacMuHe oOnTMMM3aLMOHe MeTOHme KOpMcTe jenaH 
KpvTepujyM rnpua onnyuMBaMpy, OJIHOCHO peulaBaMbbpyy, uMMe Ce HnpacTMuHO yMabMyje M 
peanHocT npo0nemwa kojM ce Mory peulaBaTM. CaMo nocTojaMbe BuMule KpMTepMjyMa 

onnyuđBaba uduMHM MeTOMy WM noOMjeHoO peulebe OJMCKO peanHOM HauWMHy 
noHouteM5a onnyka M no0ujaMbba peulekba rpo0DneMa. 

CBM npoOneMM xBWMuleKpMTepMjyMckor onmnyuMBaMba WMajy Heke 3ajenHMuke 
kapakrTepucTuMke: 

1. Beh Opoj kpvTepMjyMa, OHnHOCHO, aTpMOyTa, Koje MOpa TOCTaBMTM 

nOHOCMnaLi O/Uu1yke; 

“9 [1erpuh J., He/yruHeapHo rpoepaMupabbe, yulGeHuk, Beorpan: HayuHa ktovra, 1979. 
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2. koHdonMKkT Mef)y KpMTepMjyMMMa, KkaO HajueuihM cnyuaj kon peaHWMX 
npo0nemMa; 

3. HecaMeprbMBe (HeymopenmMBe) jemMHMUHe Mepe, CBaKM KpWMTepMjyM, 

ORHOCHO, aTpMOyT MoOXe WMMaTM pa3nMuMTe (HecaMepJbuMBe) jenMHMLHe 
Mepe; 

4. npojekroBabe WMnM WM3Oop. Peulebe oBe BpcTe mpoOmeMa Ccy WJWM 
npojekToBabM=e Haj0Go;be akuuje (anTepHaTuMBe) Mnu W30op HajGoyjbe akuuje 

3 ckyna ripeTxonHo nedpviHucaHMX akubuja. 

CarnmacHo oBoj mocnenMoj kapakrepMcTMLuM, npoOneMM xBWMuleKpMTepMjyMCKOr 
onnyulBaMoa ce KnacMdpuMKyjy y nBe OCHOBHe rpyne: 

1. BMuteaTp4OyTMBHO Onj1yuMBaMbe M 

2. BMUIeLIMJbHO O/n1yuMBakbe. 

Pa3anuke oco0uHa nBe HaBeneHe rpyne cy rnpuvka3aHe y Ta6enu 3.2.Ta6ena 3.2. 

Paa3nuke oco6uHa guuieampu6ymHoa u auuieuuJbHoo O0yuugaakbba*%0 

VAO VCO 

DAFIAJUL-IIALJV/NI aTpuoyTMMa VWrbeBMMa 
(ned)\HucaH) pM0y H 

UVMJb MIMTIIT1MLHMTGAH ekcrinvuMTaH 

ATPMByT ekcrinvuMTaH MMIITMLHMTaH 

OFPAHMUEM5A HeakTMBHa akTMBHa 

AKULMJE (anrepHarune) koHauaH 06poj ĐeckoHauaH 06poj 

P BMCKpeTHe KOHTMHYy12aJlHe 

MHTEPAKLIMJA ca . 
Huvjje M3pa3viTa v3pa3auvTa 

BOHOCMOLIeM OJUIyKe 

TIPMMEHA v36op / eBanyauuvja | npojekroBaHbbe 

5 /AcTo. 
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3.5.1.1. Buuieampu6ymueHo o0ynnnyuugabe 

TlojaM y oOnacTM BMuleaTpMOyTpMBHor opjyuMBaM=a je aTpMOyT. CBakM aTpMOyT 

TpeGa na o0e3G6enM cpeMCTBO OHeHe HMBOa jemHor KpMTepujyMa (uWrba). Tlo 
npanwuny Behu Opoj arpvuOyTa Tpe6a na kapakrepuule cBaky aKuMjy M OHM ce OuMpajy 
Ha OCHOBy M3a0OpaHux kpuTepujyMa on cTpaHe noHocMoLia Op1yke. 

TvunMuaH HauMH mpMka3MBaMba mpoOnmeMa BWuleaTpMOyTMBHOr OJnmyuMBaMba je 

MaTpMuHa obopwMa. Tako je vaTpvua onnyuvBaMba O vaTpuvua (m x n) uvj eneMeHTM 
Xxij osHauaBajy BpenHocTH i- Te akuUje, ai, i = 1, 2,..., m y onHocy Ha j-TM, aTpu0yT, Aj, j 
=1,2.....n. 

MIKNA X 

Xoi Xp Xon 
0= 

Xm1 XmZ an 

(3.1) 

Akuuvje ce onuMcyjy ca nmBe BpcTe aTpMOyTa: KBaHTMTaTMBHMM M KBaMTaTMBHMM. 
KBaHTMTaTMBHMM aTpuMOyTMMa ce Moxe naTuM onpef}eHa Bpe/mHocT (Opoj), nok ce KoJn 
KBajniMTaTMBHMX aTpvMOyTa panu o onuMcHoj oueHM (Ha npuMMep: onnMuaH, Bp;nio no06ap, 

no06ap, noBO7baH, He/10B0JbaH). 

TpaHc6pbopMauuje kaanumamuseHux ampu6yma 

Sa npeTBapaHb=e kBanTaTMBHMX aTpMOyTa y MHTepBarllı ckane udeCTO Ce KOpMCTM T3B. 
6unonapHa ckana. I43a6epe ce peuvMo, ckana o/ neceT Tauaka, na ce oHna Hyna 

nonenaM HajHWXxeM HMBOy, a neceT HajBMuleM KojM ce MOXe (DM3MukM peanW3OBaTM. 

CpenuHa MHTepBana, neT je BaxHa jep npencTaBrba rpaHMiy W3MehPy nmoXxeJbHor M 
HenoxerbHor. Ako ce neceT peaepBMule 3a eKCTDpeMHO BMCOK KBanWMTeT aTpMOyTa, 
Tana 6M BpnO BMCOK HMBO MOraoO /na HOCM neBeT IlOeHa, a BMCOK M3MehP)y Tauaka TeT, 
jenaH M ocaM, neBeT, peuMMo, ce/aM toeHa. Ha crnMuaH Hau/lH HMCKOM HMBOy OM ce 

Mor;io nonenwTM TpM noeHa, a BDpJIO HMCKOM je/laH IrlOeH. 

Glpyru, Takohe uecro kopMuleH HauMH TpaHcdopwMauuje, je HopMmanaM3auMja 

aTpu0yra, koja Moxe OuvTM nBojaka: 

1. Bekropcka HopManw3auWMja: CcBaKM BeKTODp — BpcTa omnyuMBaMba ce 
nonenM Ca CBOjOM HODpMOM, IpM ueMy Ce HOpManWM3OBaHa BPpe/HHOCT nij 
HopMa;3OBaHe MaTpuie Onj1yuMBaka N, no0uja v3 M3pa3a: 
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X . : 
nuiW , i=1,2,..,m „ j=11,2,..,n (32) 

2 

i=1 

2. naHeapHa ckama: M3pa3 (pe3ynmTaT) Hekor KpMTepMjyMa ce monenuM 
H-erOBOM MaKCIIMa;iHOM BpenHonuihy. TpaHcdo)opMMCaHM M3pa3 Xij ce aHauM 
pauyHa Ha OCHOBy M3pa3a: 

X; 

=——— , i=l,.„m , j=l,ž...,n (3.3) j= 

maxX X, 
J 

OuurnenHo na ce BpenHocTM lij kpehy y wWHTepBany l-m, J-n, a na je nOBOJbHUjM 

pe3ynrTaT oHaj koju ce 0nu jenaMHMLNM. 

Y uWrmby TpaHcdoopMauMje KBanMTaTMBHMX WJNM TaKO3BaHMX. cba3M (HejaCHMX) 
aTpu0yra, npv peutiaBab»y rnpo0neMa BUuleaTpMOyTMBHOr Onj1yuMBaMa, y nocnenHe 

BpeMe ce cBe BUMule KopuMcTe pe3ynrTaTu uM3 Teopuje qQpa3u ckynosa (qpa3u Joeuka). 

Y cnyuajy kana npo0neMu BuuleaTpMOyTMBHor OnjyuMBaMoaa 3axTeBajy MHdopopMauuje 
O penaTMBHOM ga3Haudajy mnojenMHMX aTpMOyTa, Hajueuihe kopvMuleHM HaudMH 
nedHucaba TMX 3Hauaja je nomermbMBaMW=e oMmroBapajyher ckyma TexMHa. 3a n 

KkpuvTepujyMa ckyrn TeXuHa je: 

gde je: (3.4) 

3.5.1.2. BuuieuuJbHo o0OJ1yuugaalbe 

Sa BMuleLMTbHO OfU1yuMBaMbe, Kao npyry Benwky rpyrly MeTOna BVMLIeKpMTepMjyMCKOr 
onnyuMBaMb5a, kapakTepMcTMuHO je na cBe Mmo canma pa3BMjeHe MeTOne, MMajy 

cnenehe 3ajenH\Muke OcoDMHe: 

– CKyn uMrbeBa KojM MOry OMTM KBaHTMODMKOBaHM, 

- ckyn ned)MHMCaHMX OrpaHMuekMba M 

- npouec mnoOvjaba WMHdDpopMauMja (eKCNnnMLMTHMX WMJIM MMIMLWMTHMX) O 
vW/neHTMdODMKOBaHUMM LIM7beBMMa (KojM  He MOpajy OMTM KBaHTMODMKOBaHM). 

TlocnenWw=ee> no06pojaHa kapakTepucTuka je on noce0OHor 3Hauaja, o03M4poM na BehMHy 

peanHuvx uWwWrbeBa je BpJ1IO TellIKO KBaHTMODMKOBaTM. Crora je a3a kopvuineHWbe MeTone 
3 oBe rpyne noTpe0Ho pacnonaraTuM npouecoM koju OM OMo y craby na o6e30enu 
onpef)}eHM HMBO KBaHTMODMKaLWMje CBMX LMJbeBa. 

DHBa ocHoOBHa MoMena M3 BWMUuIeLWMJbHOTr OyuMBaMbba Cy BWMUIeKpMTepMjyMCKO 
nporpaMuMpaMk»e M LuMJbHO rlporpaMMpakbe. 

3.5.1.2.1. BuuiekbumepujyMcko ripoopaMupakbe (VP) 

OrnuiTM MaTeMaTMukuU Mone:; MMa ODJIMK: 
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maxl_fl(x),._.,fp(X)J,p22 (3.5) 

ca orpaHMueMoMMa: 

g;(x)<0,i=1,2,...,m (3.6) 

rne je x n- nMeH3MOHallHM BeKTODp. 

Ako cy v3Mef)y ripOMeH/TbMBMX Be3e n1MHeapHe, Moner nocTaje: 

maxzckj·xj,kzl,Z,...,p (3.7) 
j-1 

ca orpaHMueH5MMa: 

n 

Ža„ *xiSb,, i=1,2,...,m 
- (3.8) 

Xj >0, J=l1,2,...,n 

rne cy: 

p – 6poj kpuTepujyMa, 

m – 6poj orpaHMueMba, 

n — Gpoj Heno3HaTMX, 

ckj— Koed)MujeHTM k- Te obyHkuuje kpvTepujyMa y3 j-Ty rpOMeHJbMBy, 

aij — eneMeHTUM MaTpuMuLe OrpaHMueMa, bi- eneMeHTUM y BeKTOpy CHODOnHMX udnaHOBa. 

OpBako necbMiHvcaH rpo0DneM Moxe ce peulMTM Ha BMLHIe HauMHa: 

1. auuiekpuepujyMCKOM CuMTI1eKC MemOOOM, 

2. Memo8a Zionts — Walleniusa MTH. 

3.5.1.2.2. LlurbHo ripooapaMupabbe 

OnuiTM MaTeMaTMukM MoOnen 3anaTka uMTbHOr riIporpaMMpaMoa MMa ODTIMK: 

min Ž (d, +dy) 

. (5.9) 
Žcijj +d, -d} =f,,k= |,2,...,p 
j=l 

ca orpaHMueH5MMa: 

Ž:auxJ <bj,i=1,2,..,m 
j1 (3.10) 

Xl,..,x",d;,..,d;,df,..,d; >0 

rne cy: 
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(pk — XeJbeHM HMBO K-Tor LuM7ba, k = 1,2, ..., p, 

d, — HeHeraTMBHO OJCTyrnaM5e O/1 XerbeHOr HMBOa Kk-Tor Lba, k= 1, 2,...,pu 

di — no3MTMBHO O/CTynaMe O/1 XXe;beHOr HMBOa k-Tor uM7ba, k = 1, 2,..., p. 

Sa paanvky on npuwcTynma BWuleKpMTepMjyMCKoOr nmporpaMMpaMba Wneja LWMJbHOTr 

nporpaMuMpaM>a ce 3acHMBa Ha MMHMMWM3aLWjM OJCTyraM>a, nOCTMrHyTMX y OJHOCy Ha 
XerbeHe uWMrbeBe, a nedDMHMCaHe O CTpaHe MOHOCMOLAa O/Tyke, TpM ueMy yBeK 

MOpa BaXMTHU yclnoB na je (d, )(d;)=0 

PeutaBaMbbe Monena uWMrbHor nporpaMMpaMW5a Cce BpulM MOnMd(QDMKOBaHOM CUMTIINEKC 
Memo0oM. 

Tlocroje paanvuvTe knacMdpMkauvMje MeToma 3a BMHUIeKpMTepMjJyMCKO OnjyuMBaMb5e M 

oBne he nopem OCHOBHe KnacMdQbkKauMje Ha mnBe BenMKe rpyme (MeTOnme 
BMuleaTpvMOyTMBHor ognjnyuMBaMba M BMUIeLWMJbHOr OpnyuMBaM-a) OMTM nmpMka3aHa M 
knacvpuikauvjja oBMX MeTOna Ha cnenehWx neT rpyna: 

1. werone 3a onpePnMBabe HeMHdQDepMopHMx peuleMba: onpehyje ce ckyn 

HeMHdpepMopHMX peuleba, a OcTaBrba Ce HOHOCMOLYy O/UTyKe na Ha OCHOBy 
cBoje npedpepeHu\je ycBojM KOHauHo peLulekbe; 

2. Merome ca yHanmpen WM3paXeHOM mpedpepeHuMjoM; ObOpMMpa ce CMHTe3Ha 
(peaynTaHTHa) kpvTepuMjyMcka dbyHkuuMja ma ce 3anaTak marbe peulaBa KaO 

je/HOKpMTepMjyMCkM; 

3. uHTepakrMBHe MeTOme: nmoHocMnau onmnyke mocTemeHO M3paXaBa CBOJjy 
npedpepeHuujy HTepakTMBHMM KopuMuiheHW5eM o/nroBapajyhe MeTone; 

4. croxacrMuke MeTOMe: y OrnTMMM3aLWMOHM MONeJI Ce yK/byuyjy M noka3aTe7bM 
HeM3BeCHOCTM; 

5. MeTone 3a McTMHaMe rnoynckyna HeMHdDepMopHMX peuleHba: cyxxaBaHbe ckyrna 
HeMHdpepMopHMX peuleba ce nocTMWe YyBofjebeM monaTHMX eneMeHaTa 
onnyuMBakMba. 

3.5.2. flocmaeka rpo0neMa gauuiekpbumepujyMcke ormuMu3auuje 

[1ipo6neM BuMutekpuvTepuMjyMcke ortTMMM3auWMje 3a HenMHaMWMuke cCMCTeMe ObopMynuuie 
ce y cneneheM o0nuky: 

maxF(x) (3.11) 
XxeX 

rne je: F(x) — BekTopcka KpMTepujyMcka dbyHKuMja udWMje Cy KOMNOHeHTe 
nojenviHauHe kpMvTTepjyMcke oDyHkuMje 

fi(x), = 1, 2,...,n; 

x je BekTOpcka TlDpOMeH7bUMBa (BeKTOp Onnjyu/BaMba). 

BlpyrvMM peuMMa, TpeDOa MakcMMM3MpaTM CcBe KpMTepuMjyMcke obyHKuuje fi (x), i = 1, 

2,.... n, np ueMy je H Opoj kpvwTepuvjyMa WMnM KpMTepMjyMCKMX dDyHKuMja, a X 
norlycTMB CKyTI. 
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Ako nocroju peulebb»e koje MCTOBpeMeHO MaKCI/MM3Mpa CBe KpMTepuMjyMcke cDyHKuMje 
fićx) oHna je oHo onTMManHoO peulebe nocTaBrbeHor 3anmaTka. Mel)yTMM, TaKBO 

peuteHbbe He Mopa mocTrTojaTu, uiTo je u HajueulhM ciyuaj, na ce 30or Tor yBonuM nojaM 
HeuviHdbepuMopHor peuleM5a. 

Peulebe xteX je HewWMHdpepMopHo peulebe 38amaTka BWMuIeKDpMTeDpMjyMCKOTr 

onnyuMBaka ako He nocToju npyro X'cX, Tako na je F(x') > F(x*) u fi(x') > fi(x*) Gap 

3a je/nHo i. 

Yy nurepaTypu ce nope/n Ha3uBa HeMHdpDepMopHa peuleb5a cpehy M Ha3MBM [lapeTO- 
onTMMa;Ha, edbMikacHa, nOMMHaHTHa. 

Tauka y npocTopy mornycTMBMX peuleMb5a je MHdpepMopHa ako je 3a Heky npyry Tauky 
(peulebe) Oap jenHa KpvTepMjyMcka dbyHkuMja moOormbulaba, a OcTane HWMCy 

noroputaHe. 3a HeMHdopepuMopHa peuleMa ro0o;bulake jenHe Mo;Ke ce nocTMhM CaMO y3 
noroputaH»e Heke npyre kpvTepujyMcke obyHkuuje (Gap jenHe). 

Onpef)\BabeM ckyma HeMHdODpepMopHMX peuleMa peuleH je a3amaTak ompef)MBaMba 
BeKTOpCKor MaKCMMyMa. MehPyTMM, y peanHMM rpo0neMuMMa 3a BUMuleKpMTepMjyMCkKe 

onTMMM3auMje MOpa ce yCcBOjMTM jemnHO peulebe KaO HajOome W koje he ce 
peanw3oBaTM. 

OnTMMM3aLMOHM mnocTymak ce Moe dopMamHo nmedwWMHMcaTM cnenehMM 
npecnMkaBaMbbeM: 

O:(S,Q,G)— X (3.12) 

O npecnukaBa Tpojky (S, Q, G) y onrvianHy Tauky y npocTopy onnyu\vBaM5a, rne Cy: 
S — onvuc cwcreMa, Q — kpMTepuMjyM 3a onTMMM3auWMjy, G — orpaHMueMba M X' — 

Haj0orbe peuteMHbe MnuM Onlyka. 

OnrTuMuMaaLuMoOHM KpMTepMjyM Q oMworyhaBa BpenHoBaMe M ynopef)MBaMb=e MoryhMX 
peuteMbba, 43 nonycTUBor ckyna X; -bopManHo: 

Q:X— RN (3.13) 

rne je: RN – koHauaH, H-nMMeH3MoOHa:lHM TIDOCTODp uMjM eneMeHT T je n-Topka (Fi, ..., 
rn), peanHMx OpojeBa, a ri osaHauaBa BpeMHOCT i-Te KpMTepuMjyMcke odbyHkuMje. y 

cnyuajy jenHokpMTepuMjyMcke OnTMMM3auWMje WMaMoO rnpecnuMkaBaMbe O: X — R, utTo 

CBO/IM OrITMMM3aLMOHM 3anaTaKk Ha M3Oop MaKcMMajiHor ejleMeHTa y naTOM CKyry 
peanHMvx OpojeBa. Y a3amnauWMMa BWMuHIeKpMTDpMJyMCKOr oO/jnyuMBaM5a, rme je n > 1, 

npecnukaBaMe Q: X — RN naje pe3ynraT n-ropky M_ OonTMMM3aLMOHM nmocTyrnak Huje 

saBpuleH. TO yCcnOBJbaBa pa3Boj moceOHMx MeTOma Koje moMaXy y peulaBaH-y 
sanaTka BuvilileKpMTepuMjyMcke OrTMMUM3auWje. 

Y BMulekpMTepuMjyMckoj ortTMMM3aLWMjM KpMTepMjyM Q ykrbyuyje BMule KpMTepVMjyMCKMX 
dbyHkuuja vi cTpykTypy ripedobepeHuuje R. 

Q =(F(x), R) (3.14) 

Crpykrypa mpedQpepeHuuvje R Tpe6Ga na canpxw vwHdoopMwauuje, wnM nedpMHMCaHe 

penauuje 3a ynopePlMBabe W ypeheMbe HeMHdDepMOpHMX peuleba y TDOCTOpy 
onnyuBaMa, MTM y npocToOpy KpMTepMjyMckMX dOpyHkuMja. To aHauuM ma je rno6anHu 
OonTMMM3aLWMMOHM KpMTepMjyM Q mBojka uMjM cy eneMeHTM BeKTOpcKka KpMTepuMjyMcka 

dbyHkuuja ca nedMHMCaHMM penauujaMa rpedbepeHuWMje, KpMTepMjyMckuM rpocTop je 
ypefjeHu ckyn. Ckyn R" je kovnneTHo ypef})eH penauuvjoM npedpepeHuuje (6orbe on 
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vnM jemnHakoO ca) ako 3a CcBakM map r M T' je r ' u I' r w ako je penauuja 
pedpnekcMBHa, TpaH3MTMBHa M aHTMCMMeTpMuHa. 

DedviHMcabe gerpykrype  npedpbepeHuMje mpemcraBjba moceOaH mpoOneM y 

BVileKpMTepMjyMckoj OrTMMM3aLWMjM KojM je HapoOuMTO WM3paXeH y dba3M ycBajaMa 
KoHauHe ogpunyke. Tlopen oBora jaBrba ce W mpoOneM Mepe kBanuMTeTa M ecDMKaCHOCTM 
koje je noHekan Teulko paHrMpaTuM. 36or cBera oBora nOHOcCM;naL On1yke, OHHOCHO 71MLIE 

koje ROHOCM KOHadHy OJUTyKy O M3GoOpy onTMManmHor peuleMbb5a WMMa HapOuMTO Ba)KHy 
ynory. HMoeroBa ocHoBHa ynora je na nedwHWMule KpMTepMjyMe WM vCTDpyKTypy 
npedpepeHu\uje. IoHocunau ojnyke OcMM y cba3M onjnyuvBaHkba MMa HeHTPpa7lHy ylOry M 

y daaM medMHMcaba uLuWrbeBa M HaMeHa CcMCcTeMa M WHeHTMdQDMKaLlWMjM HaudMHa 
nocTM3aMba HOCTaBJbeHMX LWWbeBa. Ocrane cpbaa3e BMutieKkpMTepMjyMCKor O/1yuMBaHM5a 
onBujajy ce Ha TeXHMukKOM HMBOy. HauuH yueuiha noHocuvoLia onj1lyke 3aBMCM On HaulHa 

ykrbyuvBaMbba cTpykType nmpedpepeHuuMje y OnTMMM3aLMOHM mocCTyrnakK M mpeMa OBOMe 
vianBaja ce Tpui ripvna3a y BMuleKpM/TepMjyMCKOj OrITMMM3aLAjM: 

1. oyHkuuvjja BMulekpMTepujyMckKor yTMnuMTeTa (kopMcTM), Koja canpxu nojenMHe 
kpvTepujyMe M cTpykTypy nmpedbepeHuuje, nmaTa je y BWHRy MaTeMaTMuke 

dbyHkuuje w npencTaBrba KpMTepMjyMCKy ODyHKLWMjy 3a OnTMMWM3aLWMjy (y OBOM 
cnyuajy He nocToju npo0neM y M36opy ornTMMa;nuHe O/1yke); 

2. nBoeTanHM npuwnmna3, KojM nmonmpa3yMeBa y HnpBOM crTenmeHy Onpef)\BaHbe ckKynma 
HeMwiHQ)epMopHMX. peuleba, a y npyroM cremeHy cyxaBaM=e ckyma M WM3GOp 
kKoHauHor petllleHba; 

3. arepaTMBHM OrTMMM3aLMOHM nocTyrlak Ko/i kora ce cTpykTypa npedpepeHuuje 
ykrbyuyje y oOrtTMM3aLMOHM TripoLec rocTereHO V _MTepaTMBHO. 

3.5.2.1. Memo0e o0pel}ueatba HeuHqbepuopHux peulehba 

OBMM MeTOmaMa ce peulaBa mpoOneM MakCMMUM3aLWMje BeKTOpcke KpMTepMjyMcke 

dbyHKuuje 

ma)ž((f1(x),fz(x),...,f„(x)) (3.15) 

rne je: x — BeKTOpcka rIDpOMeH7biBa, X — nOTIyCTUMB IIDOCTOp O/11yuMBaMa, 

oi (x) – i-ra kpviTepujyMcka dobyHkuuja, n – Opoj kpiTepujyMa. 

OcHoBHa „kapakTepMcTMKa OBMX MeTOma je onpehMBabe wuWTaBor ckyna 

HeviHdbepMiopHMX peuleMb-»a 6e3 ykrbyuMBaMoa ripedpDepeHuuje. OcHoBHa tipeTrocTaBka 
je na npedbbepeHuuja Huje nedpviHucaHa, na M3 Tor paanora Huje Moryhe bopMupaTM 
jenHy KpvTepuMjyMcky dpyHkuuMjy mpeMa kojoj OM ce onpenwno OrTMMaJIHO peuleMbe. 

Mef)yTMM, M 6e3 noTnyHor mO3HaBaM5a rmpedpepeHuuMje Heka morycTMBa peuleMba ce 
MOTy enMMMHMCaTM Ha OCHOBy BpenHOCTM KpMTepMjyMCKMX (dbyHKuMja. TaKBOM 
envMUMHaLuWjoM nona3u ce no ckyna HeMHODepMopHWX peuleMa. 

3.5.2.2. Memo8e mexuHckux koedbuuujeHama 

MerTona TexWMHckMX KkoedwuuMjeHaTa je Hajcrapuvja MeToma 3a BMuIeKDMTeDpMjyMCKy 

onTMMM3auWjy. Tlo boj ce yBone TeXWMHCKM Kkoed)ML\jeHTM o 3a CBaKy KpMTepMjyMCKy 

dbyHkuuMjy oi(x) na ce npoOneM BWulekpMTepMjyMCKe OnTMMM3auMje CBOnM Ha 
npoHana»eMbe ckanapHe obyHkuuje: 
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n 

maX o; f,(X) (3.16) 
xeX -- 

Ckyn HeMHdpepMopHwWx peuleHba MOXxe ce no0MTM no,n yCI1OBOM a Cy KpMTepMjyMCKe 

dbyHkuuje oi(x) KoHBekcHe, Kao M na je nonycTMB CKyn X, KOHBeKCaH cCkyn. [lpw ToMe 
Tpe6a uMMaTUu y BWAny a je: 

o.>0M (3.17) 

\Xlev=t (3.18) 
i=1 

HenocrTaTak oBe MeTOme je TO UITO Cy pauyHaMba moTpeOHa 3a onpef)MBaMWbbe 
HeMHdpepMopHMX peuleba OOMMHa M noHocMmaL OmyKe HaKOH yCTaHOBIbaBaHa 
ckyna HeMHdpDpepMopHWx peuleH-a TeuIKO MOXe /OHeTM KOHadHy O/U1yKy. OcMM OBora 
npWiMeH;biBa je CaMO Ha KOHBeKCHVMM HOTIyCTMBMM CKyTIOBMMa. 

3.5.2.3. Merona orpaHMuekba y ripocToOpy KpMTepuMjyMcKMX (byHkKuMja 

OBOM MeTOMOM Ce peulaBa 3anaTak o0;Mka 

ma;(t(x) (3.19) 

y3a orpaHMueMe: oj(x) > zj, j * i, j = 1, 2,..., n, rne ce a3a zj aanaje noba rpaHMuHa 

BpemHocT j-Te KpMTepMjyMcke  wdbyHKuMje.  SamaTak  BWuleKpMTepMjyMCKe 
onTMMM3auMje, KOm OBe MeTOnme ce nedwMHMule TaKO MUITO Ce CaMO 3a jenaH 

kpvTepujyM nedpMHuMume KpMTepuMjyMcka odbyHKuMja oi(x), a ocranM KpMTepMjyMM ce 

ykKrbyuyjy rpeko orpaHMuekoa ripocTopa kpMTepuMjyMckMX dOpDyHkuuja. 

BapupaMseM Bpe/mHocTM zj, j * i, j = 1, 2,..., n, onpef)yje ce ckyn HeMHdDepMOpHMX 

peuleMba. 

BapupawWee Bpe/nHocTM 3j nouMiibe O nOM5e rpaHMuHe Bpe/HOCTM oj"P, koje ce no0ujy 

Ha cnenehu HauuMH: 

Peuua ce n ckanapHuvx npo0nea 

maxf,(x),k=1,...,n (3.20) 
xeX 

M no0uje ce n onTMMa;HWX peulebba X*, k = 1,..., n. SaTMM ce M3pauyHajy Bpe/IHOCTM 
CBMX KpMTepMjyMckMX dpyHkuMja 3a cBa Ta OnmTMMajHa peuleMb5a ma ce MMHMMaJIHe 

BpenHocTM KpvTepujyMcCKMX OpyHKuuja ycBajajy 3a ojmin, 

HenocrTaTak oBe wMerTomMe je Taj uiTo je OOMM pauyHaM»a jako BenMKM M peuleMba ce 
MOTy TeLIkO ripaTMTM ako je Opoj kbviTepMjyMckMXX -DyHkuuja Behu on Tpu. 

3.5.2.4. BuuiekbumepujyMcka cuMrinekc Memo0a 

BuvutekpvTepuvjyMcka  „cWMMNHmMmeKC MeToOma je paaBMjeHa — 3a onpef)BaM5e 
HeviHdbepMiopHMX peulebba nMHeapHMX 3anmaTaka BUMuHIeKpMTepMjyMCke OnTMMM3aLuWHje. 
MarTemaTMuka obopMynauuja nMHeapHor BekKTOpckor a3anaTka naT je y oOnuMky: 

min Cx (3.21) 

y3a orpaHMueMe: 
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b>A„x>0 (3.22) 
rne je C mwarpMua koedWuWMjeHTa KpMTepMjyMCKMX w(pyHkuvMja. OpBme je i-ra 

kpuviTepujjyyMcka dobyHkuuja Ci , rne je Ci i-ra Bpcra vaTpMue C. 

AnropuramM onpef)\BaHbba ckyna HeMHGdpDepMopHMXx peuleM-a je HeulTO ciOXXeHMjM Hero 
y npeTxOnHUM crnyuajeBuMMa, na Hehe OuTM noce0DHo ornuMcUMBaH. 

TeHepanHo, oBa MeToma ce KapakrepMule TMMe ma He naje HMKakaB IyTOKka3 O 
v36opy onTuMMa:nuor peuleba M3 ckyna HeMHdDepMopHWMX peuleM5aa, Tako na y npBoj 
da3v oHa Moxe naTM KOpMcHe pe3ynrTaTe, anu je Heonxo/Ho na ce y npyroj cba3u 
o06pahyjy cyxxebba ckyna HeMiHoDep\MiopHWMX peuleMa. 

3.5.2.5. Memo0e ca yHarpe0 u3apaxxeHoM ripeqdpbepeHuujoM 

OBe MeTone ce 6a3upajy Ha npeTnocTaBuM mna nOCTOjM HOTHyHO MJIM neJjiMMWMuUuHO 
ypelebe · „npocropa KpMTepMjyMCKMX · „dpyHKuMja, W To mpe #npoueca 
BMulekpMTepuMjyMcke onmTMMWM3auWje. Ypefjebe mpocTopa kpuMTepMjyMckMX dpDyHkuuMja 

je Moryhe ko je mos3HaTa mpedpepeHuuMja noHocMoua Onmnyke TaKO ma Ce MOTy 
nedHucaTu penauuje ypef}ebba. TloaHaBaM=e penauuja ypef)eba oMoryhaBa na ce 
npouec enMMMHauMje cnpoBeme M y CcKyny HeMHGODepMOpHMX peuleba. Ako je 

nedowWMcaHa penmauvMja mnmoTnmyHor ype)eba KpwTepMjyMckor mpocTopa, Tana 
He\viHd~DepMOpHOCT M OTITMMaJIHOCT OCTajy eKBMBaJleHTHM. [103HaBaM»=e ripedpepeHuuje 
Ha noueTKy nmpoueca BMuleKpMTepMjyMcke onmTMMM3auWMje oMoryhaBa dpopMynauujy 
sanaTka BMuleKkpMTepMjyMcke OnmTMMM3auWMje y BWRny 3amaTka jeMHOKpMTepMjyMCKe 

onTMMM3auuje. Teuikohe y rnpMMeHM OBMX MeTONma HacTajy Kana noHocunaL O/nyka 

He Moxe WnM Hehe ma W3paa3M cBojy mpedobepeHuuMjy Ge3 carmenaBaba 6ap 
npeniMMMHapHWX pe3ynrTaTa BMleKpMTepuMjyMcke OrlITMMM3aLVje. 

On werTona koje npunanajy oBoj rpynu TpeGa noMeHyTUM: 

- MeTO/Ry BMUIeaTpMOyTMBHor yTMnMTeTa, 

– UWTbHO rporpaMMpae, 

- MeTORy CyporaT Bpe/iHOCTM pa3MeHe, 

- Merony PROMETHEE, 

- MeTony ELECTRE. 

MeTona ELECTRE (Elimination and Choice Translating Reality) pa3BujeHa je 3a 
napuuvjanHo ypef}ebbe ckyna peuleHbbsa Ha OCHOBy ripedpepeHuuja noHocuUoLia On1yke. 
OBa MeTona je noromHa 3a nMckpeTHe mpoOneMe M 3a cCnyuajeBe pa3HOpO/IHMX 

kpuvTepujyMa (aTpu0yTa). VlHaue, vweTona MMa BMule CBOjMX BapUMjaHTM, a oBne heMO 
o0jacHMTM MaTeMaTMuKM MoOMne: opMvrMHajnHe MeTOne ELECT7RE. 

3.5.2.6. Memog8a PROMETHEE 

Merona PROMETHEE paabuvjeHa je 3a BMulekpvTepMjyMcky aHanaM3y ckyrla enneMeHaTa 
v npuMeMuBaHa je 3a paHrvpabbe anrepHaTuBa.”! [locroje ueTripMi BapvjaHTre MeTona 

PROMETHEE (Preference Ranking Organization Methods for Enrichment Evaluation). 
PROMETHEE | naje napuujanHu, II nornyHu, a III uHrepBanHu nope/ak anTepHaTUMBa, 

51 Opricović S., Opfimizacija sistema, Beograd: Građevinski fakultet Beograd, 1992, str. 422. 

76



BIIJEKPITEPIJYMCKI MOJIEJI YTTPABJbAbbA PEKyYJTTMBALIMJOM TTOBPIHMHCKMX KOTTOBA YTJbA 

nok Tun IV npencTaB;ba rnpouipebe PROMETHEE III 3a Heripek\nHe ckynoBe. OBne 
ce npuvka3yje Merona PROMETHEE II. 

MeTona PROMETHEE ypBonu obyHkuujy npedobepeHuuje P(a,b) a3a anrepHaTuBe a u b koje 

cy BpemHOBaHe KpMTepMjyMCKMM (yHKuMjaMa (O3HauMMO jemHy On M.vX. Ca f). 
AnrepHaTMBa a je Gomba on b npeMa kpvTrepuMjyMy f ako je f(a) > f(b). OyHkuuja 
npedbepeHuuje ce necpuHuule Ha cnenehuM HauuMH: 

0. j < f(b P(a,b)- { , ako je f(a)< /(b) (3.23) 
P(f(a)- f(b)), akoje f(a)> f(b) 

Panu kpaher nucaMb»a yBonu ce o3Haka d, d = f(a) - f(b). 

Ayropu verone PROMETHEE?1 npenna»y utecTr TunoBa dpyHkuuje npedpepeHuuje 

I JenHocTaBaH kpMTepMjyM 

0 jed<0 
Poa,b)=4 OJE (3.24) 

l, akojed>0 

II KBa3Vi-KpviTep\/jyM 

0, akojed<q 
P(a,b)= · (3.25) 

l, akojed>q 

III KpwrepvijyM ca rnHeapHOM rpeobepeHLWMjoM 

0, akojed <0 

Pla,bj=+4d/p, akoje0<d<p (3.26) 

|| ako Jed > p 

IV HviBojckM KpMTepMjjyM 

0, akojed<q 

Pl(a,b)=41/2, akojeg<d<p (3.27) 

|| ako jed> p 

V KpurepujyM ca nMHeapHoM npedpbepeHuujoM u o0nanuihy M4HnuMcDpDepeHTHOCTM 

0, akojed<q 

Pla,b)=+(d-q)/(p-q), akojeq<d<p (3.28) 
|| ako Jed > p 

VI T aycoB KpMTepuMjyM 

0, ako jed <0 

l-exp(-d"/2o"), akojed>0 
P(a,b)= (3.29) 

BpenHocrM nmapavweTapa q, p M c TpeoGa onpenMTM MnM 3amaTM 3a CBaKy 
KpMTepMjyMcky  dyHkuMjy npeMa YCcBOjeHOM TWMNy mpedpepeHuMje. dyHkuMja 

npedoepeHuvje P(a,b) ce omHocM Ha jemHOKDpMTepMjyMCKO  7Yynopef)MBaHb5e 
anTepHaTuBa a u b. 
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BuutekpvTepuvjyMckM MHHeKc mpedpepeHuuMje anTepHaTMBe a Han b nedwwucaH je 
M3pa3OM 

TI(.b) => w,P(a,b) 
= (3.30) 

rne je n — Opoj kpiTepujyMa; Wi— TeXUHa I-Tor kpMTepUjyMa. 

OBne je yBemeH ycnoB na je cyMa TeXMHa W jenHaka jenmMHMLWM, KoOjM ce akO 

nocTM)xe HopMa;nW3aL\MjoM OpMirMHa;j1HAX TeXXMHa. 

S3a pBwWulekpMTepMjyMcky  aHanM3y  MeToOona  PROMETHEE yBonM  TOKOBe 
npedpepeHuuje 

di(ap)=2 [(ay,a, 
P= (no3WTMBHVM TOK) (3.31) 

m=l (HeraTMBHM TOK) (3.32) 

Kao Mvepy 3a BMuiekp/TepuvjjyMCkoO paHrupakbbe MeToOna PROMETHEE II yBoyM HeTO TOK 

0,(a,)=0,(a,)-0,(a)); J=UL...,j (3.33) 

rne je J — opoj anrepHaTuBa. 

AnrepHaTuBa aj je BMuleKpMTepuMjyMckuM 6orba on ak ako je qj>4x. 

MeTrona PROMETHEE noce06aH je cnyuaj onume MeTonme yrTMnRnuMTeTa, jep ce 
npennaxy KOHKpeTHe (ulecT) ObopMe dpyHkuuMje (dpyHkuMje mpedobepeHuuMje) npeko 

kojax ce necpviHMute V yTMnMTeT.52 

Monenu BuutiekpMTepuvjyMcke OrTMMM3aLMje HaulM Cy CBOjy TnpMMeHy y pa3nMuMTMM M 
cneuv0MuHMM pynapckMM npoOneMMMa. Tako, Ha npvMep, mpoOmeM onpef}MBaMa 
onTMManHor Beka eKcnnoaTaLuMje KOHTMHyanHe pynapcke MeXaHM3auMje y BTO 

cvcreMy (Garep, TpaHcnopTep, onnarau) Ha noOBpuIMHCKMM KONOBUMMa yrrba y CpOouju, 
Ha npvwMepy poTopHor Garepa mara je npwMeHa mWMHaMMukoOr Mommenma ca 
HeorpaHMueHMM MHTepBaNOM nmpMKa3aHMM y panmy „Optimal dynamic management of 

exploiration life of the mining machinery: Models with undefined interval“.53 

Ha cnMuaH HauMH, npe/icTaB/beH je TeOPpMjCKM KOHLeNT M WJyCTpOBaH rpakTMuHM 
npvMep nMHaMMukor Monena Ca OrpaHMueHMM MHTepBanOM, HaMeMoeH 3a TDMMeHy y 
orviMviaaLM/juM ekcrinoaTaLiMOHoOr Beka JnMCKOHTMHyajlHe pynapcke MexaHuviaauuje kpaher 
X)XMBOTHOr Beka, KaO WUTO Cy Oynno3epuv, ckpemepM, M OGarepM ca jenHMM panHMM 
eneMeHTOM MaM=er kanauMTeTa MT/., naror y pany „Optimal dynamic management of 
exploiration life of the mining machinery: Models with limited duration“.54 

52 /AcTO. 
53 Vujić S., Miljanović I., Maksimović S., Milutinović A., Benović T., Hudej M., Dimitrijević B., Čebašek 

V., Gajić G., „Optimal dynamic management of exploaitation life of the mining machinery: Models with 
undefined interval“, Journal of Mining Science, Vol. 46, No. 4, July-August 2010, pg. 425–430. 

5 Vujić S., Miljanović l., Boševski S., Kasaš K., Milutinović A., Gojković N., Josipović Pejović M., 

Dimitrijević B., Gajić G., Čebašek V., „Optimal dynamic managemernt of exploaitation life of the mining 
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Takof)e, 3 oOnacTM npMMeHe MaTeMaTMukMX MoOne;a y MeXaHM3aLuWMjM y pynapcTBy, y 

pany „Model Approaches to Life Cycle Assessment of Auxiliary Machines Based on an 

Example of a Coal Mine in Serbia“ npvwkaa3anuv cMo nBa Mo/erncka rpucTyrna rpoLeHe 

XXMBOTHOr LWMKHyca mOMORMHMX pynapckMx MauWMHa. [lpBM je 3aCHOBaH Ha TeOpMjM 

noy3anaHocTM, a /npyrM Ha TpOHIKOBHOM TIpMHLWTly. TOKOM TIOBpHIMHCKe eKCrnaoaTLMje 
nMc, kon aHraXOBaHe OrmpeMe rpM /MMCKOHTMHyaFHHOM pany omana HMBO H.-MXOBe 
noyanaHocTM, a TpoulkoBM pana pacTy, Te je w3aBeneHa yropenHa aHanWM3a ımpMMeHe 
o6a Monencka npuvcTyma. OBM nOoKa3aTe;JbM CyTIDOTHMX TpeHMOBa meTeKTyjy panHy 

CnOCOOHoOcT MauMHa M rnpyxajy OCHOBy 3a OyuMBaMW=e O OrnmpaBnaHocTM narber 
aHraxoBabba, onpxaBaba WmM 3aMeHe MauMHa.* YnoTpeGa pa3nMuMTMX BpcTa 
nosaepa, kao Hajueulhe aHraXoBaHe nMCKOHTMHyanHe MeXaHM3aLWMje Ha W3BOf)eH-y 

noMohHwWX panoBa y pynapckoj npakcuv, npMMeMo»yje ce MI KaO OCHOBHa MeXaHU3aulja y 

TeXHMukKO-TeXHOJTOLIKMM TipOLecMMMa eKCrUTOaTaLIMOHMX M pekynTMBaLMOHMX panoBa Ha 
nOBDpuIMHCKMM KOTIOBMMa yTrTba y Cpo0uju, a vı uipe y pynapcTBy. 

TinaHMpabe npoM3BOmM=e y pynapcTBy, MOXe ce TpeTMpaTM KaO BMUIeLWMIbHM 
npo0neM koje Mopa y3eTM y 063Mp panHy cHary pynapcke KoMraHuje ca 3aXTeBOM 

on BnacHMKa WNM MeHaNUMeHTa na nocTaBM npMXBaTrbMBe M OCTBapMBe 
MHBeCTMLIMOHe LW/beBe. y pamy „Model of room and pillar production planning in 
small underground mines with metal price and operating  cost umcertainty“ 

npennaxeMo Momen rnaHMpaMba IpoOM3BO/Hbe KOjM MMHMMWM3Mpa oO/CcTymaMbe O 
npvxBaT;buMBe crone moBpahaja cpencTaBa (Acceptable Rate Of Return AROR), a 
ycnex onepaTMBHMX LUMJbeBa Ce MoOpa peanWM3OBaTM y3 MMHMMaJIHO OyCTynaHbe On 
UMIbHMX BpenHocTM. Y cknany c TMM, nnaHMpaM=e rTpoM3BO/1b56e ce MOXKe TpeTMpaTM 
Kao BMuIeLIMJbHM TpoOneM. CBM OBM LMJbeBM Cy MHTerpMCaHM y MynTMBapujaOMJIHy 
noHnepMcaHy dpoDeHMyc dbyHKuMjy YynarbeHoOcTM Koja MepM omcTynabe oMm 

yTBpf)eHuvx uMrbeBa. PynHo Teno ce nocMaTpa Kao CkKyr1 MMHM-D;J1OKOBa, a KaO HauMH 
ekcnnoarTauuje v3a6paH je npocTopHu M cTyOHuM HauuMH rno/n3eMHe ekcrinoaTaulje.55 

Y onBOHnM5aBaHW-y HOBPDUIMHCKMX KOMOBa yrrba, Kao MITO je HipMHo, naHac jenMHM 

akTMBHM Kori y KocTonaukoOM yrrbeHOM GaceHy ca ronMulRoMIM KarnaLMMTeTOM O/1 neBeT 
MMHMOHa TOHa Yyrmba, 36or HenocpemHe OnM3MHe peka MnaBe w yHaBa, 
Bo/lOCHaOneBaM»>e y pa/iHOM OKpyXXeb»y je BexlMKO M npo0;neM 3auiTMTe TOBDpHIMHCKOr 
Kkomna om WHdpMnTpauMje nom3eMHMX Boma je peneBaHTaH a3a W3BoOf)eM5e 

ekcnnoaTaLuMOHMX panoBa. y pany „Multi-Attribute Scenario Analysis of Protection of 
Drmno Open Pit Mine against Groundwater“ WM3BpulWnM CMO MyjTMaTpMOyTCKy 
npoBepy nmpedpeepeHuuMje jemHe om nBe nmpojekToBaHe BapjMaHTe Mo/mWdDMkaLWMje 

cvcTeMa 3aumTMTe nmoBpuiMHCKor koma IipMHo on MHdpMmTpauMje mon3eMHMX BOMa. 

machinery: Models with limited duration“, Jourma! of Mining. Science, Vol. 46, No.5, September- 

October 2010, pg. 554–560. 
% Krunic J., Vujic S., Tanasijevic M., Dimitrijevic B., Subaranovic T., Ilic S.., Maksimovic S.: „Model 

Approaches to Life Cycle Assessment of Auxiliary Machines Based on an Example of a Coal Mine in 
Serbia“, Joumal of Mining  Science,54(3), pg. 404-—413. Rad je dostupan na e-adresi: 
http://link.springer.com/article/10.1134/S1062739118033809. 
54 Gligorić Z., Milos Gligorić M., Dimitrijević B., Gvozdenović l., Milutinović A., Ganić A., Gojković Z., 

„Model of room and pillar production planning in small scale underground mines with metal price and 
operating cost uncertainty“, Resources Policy, 2020, 65, 101235. Rad je dostupan na e-adresi: 

https://www.sciencedirect.com/science/article/pii/S0301420718302022. 
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Vicxon aHanuva3e noTBpnuMo je 3Hauaj u onpaBnaHocT rpuMeHe BUMuleaTpMOyTcke MJIM 
BMiHeKpMiTepMjjyMcke aHanv3e 3a MicCrMTMBaHbe OBakBMX ripoGneMa.56 

Yy ekcnnoaTauMjM uBpCTMX MMHepajlHMX CMPpOBMHa Kpo3 OyuloTMHe, KakBa je Ouvna 

ekcnepuMMeHTanHa XMAnpoekcrinoaTauuja nonMHCKMX KBapuHMX nmeckoBa Ha „IT1orby H“ 
y KOnyOapckOM yrrbeHOM DaceHy, y pany „Selection of technological parameters in 
borehole mining production by technical deep driling  and hydroehploitation“  CMO 

nocTaBMnM MO/Ben OrTMMM3aLWMje TlDOCTOpHMX M TeXHMukO-TeXHOnoLIKMX napaMeTapa 
craOMnHocTM koMope M peuMpkynaLuMOHor mpoueCca rpOTOKa BO/e TOZ BeJIMKVMM 
TpMTMCKOM  „y3 YynoTpeOy ·XWHpOMOHMTOpa M XxWmpoemeBaTopa ~„đ6«yHuMjM 

xanpono0ujakMba v xupoTpaHcnopra kBapuHor necka.”” 

Yy dpyHkuMjM pekynTMBauLWMje HnOBDpUIMHCKMX KONMOBa yrrba, KaO Ha npMMep y pany 
„TeonoxkvM npoyuBaHMH M BnMHHMe Ha /MeMHOCTMTe B OTKpMTMTe pynHMUM rpw 
pekynTMBaLMOHOTTO · „npoekTMpaHe  „BbB BbTHMUHIHMTeC – MMHM 'Konyoapa", 

npencTaB;beHa je voryhHocT kopuulheMbb5a reoTepMa;nHe eHepruMjje KaO OOHOBJbMBOr 
vw3Bopa on nuwrHMTa Kony6Gapckor GaceHa. Ca HajMabe 10% yrrbeHor eHepreTckor 
noTeHuuvjana, ekonoulkM OeHedowiM OWwMmM OM W3y3eTHM. T[ipennoxWnM CMO 

pekynTuBauuMjy · „nocTojehMxnocTpekynTMBaLMOHMX  „mpenmema 7mnoulyMJbaBaH5eM 
canHuvuua MenoHocHor DarpemMa u Tako nBOcTpyko rnpodMTMpano.58 

4.0. AJJTOPMTAM HOHOUIEMH5A OHJIyKE TOKOM PEKy7ITMBALIMJE 

4.1. CrpyKTypHu e;1eMeHTHM ajıropMTMa Onj1yuMBaH5a TOKOM pekynTMBauuje 

SanaTak onTMMu3auMje jecre ma ce M3BpuWM WM3OoOp HajOoOJbe BapuMjaHTe M3 HM3a 
MoryhMX BapMjaHTM, MNM M3 HM3a MNOBOJbHMX BapMjaHTM, y CMWMCJIy YyCBOjeHOr 

kpuvTepujyMa. KpurepujyM nedbuHuute KBajnTeT yripaBrbaM5a MI ripencTaBrba Mepy 3a 
nopeljebe npMnMKOM onaOMpaMsa HajOoybe BapujaHTe. KpwTepujyM ce vM3paxaBa 
KpMTepMjyMCKOM (LIM7bHOM) ODyHKuMjOM Koja 3a HajOOTby BapujaHTy (peuleMbbe) Tpe6a 

na nocTMrHe rnoDajnHM eKCTpeMyM, C O03MpOM Ha orpaHMueMa Koja rpencTaB;bajy 
MOTyRHOCT noOcTM3aMba uWJba. [locraBjbabe kpMTepMjyMa 3a OnTMMM3auUWWMjy 
onpeheHor cvMcreMa Texak je M omroBOpaH 3amaTak. OnTMMWM3aLWMja Ha OCHOBy 

TeXHMuKOr MJIM eKOHOMCKOr KpMTepMjyMa OoOyxBaTa caMO jenaH meo mpoODOneMa 
npojekToBabba v kopviiiheba cMcTeMa. OnTMMM3auMja y MaTeMaTMUKOM CMMCJIy Ce 
yBeK CBOHM Ha TpakeMb=e eKcCTpeMyMa KpMTepMjyMcke «(yHkuMje nom naTMM 

ycnoBMMa M OrpaHMueMbMIMa. 3a onTMMM3aLWMjy CWMcTeMa KopMcTe ce pa3nMuMTe 

56 Šubaranović T. Vujić S., Radosavljević M., Dimitrijević B., Ilić S., Jagodić-Krunić D., „Multi-Attribute 

Scenario Analysis of Protection of Drmno Open Pit Mine against Groundwater“, Journal of Mining 
Science / Mining & Mineral Processing, Volume 55, pg. 280—286. Rad je dostupan na e-adresi: 
https://link.springer.com/article/10.1134/S1062739119025564. 
5 Dimitrijević B., Pinka J., Mitrović V., „Selection of technological parameters in borehole mining 
production by technical deep drilling and hydroehploitation“, Acta Montanistica Slovacia, Košice, 2004, 
vol. 3, pg. 160–168. 
% Dimitrijević _ B., Vučković B., Gaćina R., OTBbH 2020 r. — TEOJIO»>KKM, IIPOYUBAHMH M 
BHMHHME HA HEPMHOCTMTE B OTKPMTMTE PyHHMLWM TIPM . PEKyJITMBALUIOHHOTO 
TIPOEKTMPAHE BbB BbTrJIMUIHMTE MVMHM „KOJIYBAPA” CbPBMH. HOBM HACOKM, MIMHHO 
EJIO / TEOJIOT 17, 2023, 10, pg. 48–55. 
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MeTOne, 3aBMCHO Om TMma penauvMja y MaTeMaTMUuKOM MOMeJJy, KpMTepMjyMcke 
dbyHkuuje V orpaHMueMba. 

TipakrwuHo je HeMoryhe dbopMMpaTM MaTeMaTMuKM MONHen M OnTMMWM3aLIMOHM 

anropvTaM koj OM neTaJbHO ODyXBaTMNnM HeO KOMTINNIOKCHM CMCTeM. Panuje ce 
noceOHoO aHanWM3Mpajy nenmoBM cMcTeMa (noncMCTeMM), a 3aTMM Ha OCHOBy 
noOuvjeHMx pe3ynTaTa M WMHTepakuMja Mehy moncMcTeMMMa pa3MaTpa ce M HeoO 

CMCTeM. 

Ha oBaj HauMH, CHOXeHM OTMMM3aLMOHM 3anaTak ce peulaBa ca MBa HMBOA 
pauyHaMW5a. Ha npojekTaHTckKoM HMBOy onpehyjy ce napaMeTpM cMcTeMa, a Ha 
yrpaerbaukoM HMBOy onpel)yje ce onmTMMajmHO yrpaBrbabe 3a nmaTe nmapaMeTpe. 
36or WwHTepakuMje oBa nBa HMBOA, OBMM ImpWna3oM ce onpehPyjy onTMMaJiHM 
napaMeTpu cucTeMa 3a OrTMMaJlHO yripaB!bakbe CMCTeMOM. 

Tlocrynak peulaBaMbba orTMMM3auWMoHor rnpo0nemwMa uMa neT dba3a: 

1. oopwynauuja npo0newMa; 

2. aapana MaTeMaTMukor Mone:na kojuM perpe3eHTyje peaiHM cMCTeM; 

3. wa6op u pviMeHa MeTOJe, V30op anmopurwa u riporpaMa 3a pauyHap (eBeHTya;He 
MonwWDuvikaLje 1M pa3Boj HoBe MeTOne, paapana arnmropurwa u vapana riporpaMa 
sa pauyHap); 

4. Tecrupakbbe Monena u no0ujeHor peuleMba; 

5. WMMnneMeHTaulja. 

lla 6u ce npvMeHuna Heka onTMMM3aLuMOHa MeToOna, y BehMHUM CnyuajeBa moTpeOHa 
je MareMaTMuka dbopwManwa3auMja mpoOneMa, OHHOCHO MaTeMaTMuKM MO/eJN!. AKO 
MaTeMaTMukM Monen no0po pernpe3eHTyje npo0Onew, Tana he w peulebe no0OuMjeHo 

nomohy Mone:na OuTuM no0po peuteMse naTor rnpo0OneMa. 

Y WwHweM-eepckoj nmnpakcM mnaHMpaMb=a cMcTeMa KOpMcCTM Cce mpWwna3 OuckpemHuX 
Mo0ena kana ce, yvMecTo 43pane cBeoOOyxXBaTHor MaTeMaTMukoOr MoMeTna, rnpojekTyjy 
BapuvjaHTHa peuleba. 3a oBakaB mpuMna3 nmocTynmak peulaBaMbb5a OrTMMW3aL\WMOHOr 
npo0nema ua cnenehe obagae: 

1. doopMynucabsee rpo0nemMa; 

2. npvikyrirbabbe rilonaTaka O CMCTeMy; 

3. nedouiHucaMbbe kpMTeepujjyMa 3a BpeniHOBaMbe aniTepHaTMBHMX peuleMba 
(BapujaHTM); 

dboopwynucawe (u vwapana) anTepHaTMBHMX peuleMa; 

BpenHoBaMse a1TepHaTUMBa; 

onTMMWM3auWja — 436op Haj0Oorbe aniTepHaTUBe; 

M
A
4
O
O
ı
 -
 

KoOHauHUM TipojekaT (3aBpuiHo ripojekKTOBaHM>e); 

8. uMnneMeHTauWMja. 

OnTMMM3aLMOHM  MoMmenM „noMa%Xy  npouecy omnmyuMBaMba,  7„aoMoryhaBajyhM 

aHanuvrMuapy na noBexe cBe nmonaTke M penauuje y naToj cvwTyauuMjM, a pe3ynTaT 
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Tora Tpe6a na ovoryhu v36op no0pe (onTuMMauHe) anTepHaTuMBe, caBnanaBul CBe 
KOMTIIJIeKCHOCTM 3amaTka. LiMrb mpMMeHe onTMMM3aLuMOHe MeTOMe TpeD6a ma je: 

cHaOneBaMb»e noHocMoLa O/nyke HnOOpMM (OOJbMM y oOnHOCy Ha nmocTojehe cTaMe) 
vWHdOpopMauujawMa koje yka3yjy Ha nocnenuue M yTMuaje 43aOpaHe onjnyke (rnnaHa MJA 
crparTeruje). 

M3Gop onrMMM3auMOHe MeTOne 3aBMCM om npvwpome mpoOneMa (nMHeapHOCT, 

KOHTMHyaJIHOCT, M3BEOCHOCT, BpeMe), Opoja kpvwTepuvjyMa, MoryhHouilhy Yyueuiha 
noHocuMoua o/unyke, a3axTeBaHe neTarbHocTM aHanv3e MT/1. 59 

CTpykTypHM eneMeHTM anropMTaMCKor peuleba 3a OmnyuMBaMbe y rnpouecMMa 
pekynTuMBauujM, npencTaBrbajy HM3 anrOpMTaMCKMX OJOKOBa OrMuKM Mef)yCOOHO 

noBe3aHMX M yckKnaljeHMX y jenmHy KOHTMHyanHy M nWdpepeHLuWMpaHy aHanWTMuKy 
ueMHy. 

TloueTrHa dba3a y CcTpyKTypM Be3aHa je 3a noOpo MHXxeM5-epcko nedpDMHMCaHM5e 

npo0nmneMa kojM nmpe/icTaBrba OCMMIJbaBaMbb=e M peulaBaM= IOCTeKCINOaTaLIMOHMX 
npene:na HacTanux pynapckoM akTMBHouihy Ha nOBPpuUIMHCKMM KOTIOBMMA yT7ba. 

TipojekrHM  a3anaTak KkojM ce nmocTaB;ba nmpen pynapcky koMmaHMjy mpeMncTaB/ba Ha 
HeKM HauMH MHMUHWMjauMjy mokpeTaMba mpoueca 3a noHOuleMb=e OMnTyKke O M3GOpy 
oOnMka pekynTMBauMje Ha nerpanMpaHMM «mpocTOpMMa. Y npyroM KOpaky 

npuvikyrirbatbba nonaTaka o cMcTeMy BpuiM ce ax\ypv\paH»e pacro;oXxuMBMX nonaTaka M 
nonnora 3a o0DjekTrMBHy aHanaM3y MoryhMX pekynTMBaLWMOHMX peuleMba. 

JlorMukuM OmokoM Tuma (na/He) nocTaB;ba ce nuMTaMee nmpen rnpojekTaHTCKM TMM nma 

nv cy nomauM M pacnmono%MBa rpojekTHa noKyMeHTauMja nO KOjMX Ce HOUINnO y 
npvinpeMHoj cpa3M nOBOJbHM MNM je noTpeOHo M3BpulMTM nonaTHa noMCTpaXWMBaMa, 
npvikyrirbabbe HOBMX roRnaTaka, M3BpIIMTM HOBa a)XypMpaM-a MCTMX MJIM aHajlMTMuKM 
npennoxuMTM HacTaBak McTpaXMBaM5aa Ha OCa3uM mocrojehMx noynora cMaTpajyhM MX 
BOBOTbHUMM. 

Ha 6aau  oopvynucaka u v3pane anTepHaTMBHMX peulekbba BpulM ce neTepMMHauuja 

npMMeM=eHMX pacrnonoXMBMX peuleba M nedDMHMuly KpMTepMjyMM 3a Bpe/IHOBaH5e 
OBMX anTepHaTMBHMX peLuieHoa MnM BapujaHTM. 

BpenHoBaW=e anepHaTMBa M HOBMM JIOrMuKMM OJIOKOM M ajlrODpMTaMCKOM TIeTJbOM 
IF/THEN nonaa3M ce nmo WM3mna3He nuMcTe MoryhMX npMMeHJbMBMX aTepHaTMBHMX 

peulteMba (BapujaHT1M). 

M36op MaTeMaTMukor Monmenma yTeMeJbeH je Ha monpoOHoj aHanM3WM. mwMoryhMXx 
MonenckMX npMcTyma 3aCHOBaHMX Ha aHaNHOrHMM peuleHM-MMa WM3 MH)KeH5epcke 
npakce y cBeTy kao M TeopuMjckMX MeToO/a BUMuleKpMTepMjyMcke aHanWM3e. Ha OCHOBy 

jou! jemHor norMukok Onoka M anmropMTaMCke meT/rbe IF/THEN monaaM ce no 

onTMManHor WnM HajGOorber peuleba paHrMpaHor y naMcTM mnpMopMTeTa 
pekynTMBaLMOHMX peulekba. 

PaHr nvMcTy npMMeHrbMBMX MoryhMX peuleba KaO M3Ha3HM pe3ynTaT M3aOpaHor 

MaTeMaTMukor Mođ/ena, y HauleM c;lyuajy je 430op onTMMa;Hor 3aXBaTa, OJHOCHO 

59 [lerpuh J., HexnjuHeapHo ripoopaMupatbe, yuGeHuk, Beorpan: HayuHa ktoura, 1979. 
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OnTMMaJIHOr pekynTMBaLWMOHOr peuleMa npenena M3Be/neH je 
BMVileKp/TepMjyMCKOM aHa;nW3OM noMohy cnyuaja PROMETHEE werTone. 

M36Gop koHauHor peuleMbba OCTaBJba Ce LeJIOKyEIHOM TMMCKOM O/1yuMBaM»y, jep 

canpxu onnpef})eHe no3e cy0jekTMBHor, na nnaHepu y jenHOM MynTM/AIMCLMTU1/HapDHOM 
onnyuvBaHoy Mory na nOHeCy HajypaBHoTeXeHUjy OZUTyKy. 

4.2. AnropvwTaM 

Ha Cnuvuv 4.1 mpemcTaBrbeH je AnropvwraM mpouecHor oOmjnyuMBaMb5a y TOCTyTIKy 

M3Gopa pekynTMBauMOHOr peuleba 3a mnocTeKkcrmoaTaLuMOHe mpenene y 
noBpuliMHcCkoj ekcrinoaTaLuMjvM KODpMCHMX MMHepaJIHMX CMPpOBMHa. 

OBa MeTonmomorMja je YyHWBep3amHor KapakTrepa, Te je npMMeHrbMBa M 3a 
pekynTuMBaLuWjy noOBpuilMHCKMX KoroBa M onnaranuvuiTa MeTanMuHMX, HeMeTaJuHMX M 
eHepreTckMx MMHepa;nHWMX cMpoBMHa. Kako cy npenMeT y nokropckoj nvcepranuuju60 
pekynTMBaLMOHM TIpOWHeCM, OHHOCHO peuleMa TIOBPHIMHCKMX KOMOBa yrrba, KaoO 
nonMroHM aHanM3e y3eTa Cy TpM BenMKa HOBpIHMHCKa KOrma yrrba (yrrbeHokorma) y 
Hac. TipBo he ce TecTMpaTM NHOBPHIMHCKM KO KneHOBHMK, HeaKTMBHM KON y 
saTBapaMb»y Kkoja ce Hana3M y ckmormy Kocronaukor yrrbeHor GaceHa. 3aTuM he ce 
TecTMpaTM akTMBaH TIIOBDHIHMHCKM Komnm M OnmnaranMuiHM mpocTop Koma TaMHaBa — 
SananuHo TTloybe y cknony koyGapckor yrrbeHor 6aceHa, a kao Tpehu Ouhe TecTMpaH 
akTMBaH IOBpIIMHCKM Kori ca onnaranuvinTMMa BoryToBo Ceno y cknorly YrrbeBMukor 
yrrbeHor GaceHa y Peny6nuuu Cpnckoj (BocHa u XepueroBMHa). 

% HuwMwurpujeBuh B., OnmuMu3auuja yripaerbatba rpouecuMa pekynmugauuje no6puluHCKUX KOIOGa 
yarba, nokTropcka nvcepTauuja, YHvBepauvTeT y Beorpany, Pynapcko-reonouikv dpakynTeT, 2014, cTp. 
136. 
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Cnuka 4.1. AnaopumaM rnpouecHoa o0nydugatba y nocmynky u36opa pekynmusgauuoHoa peulekba61 

[lipBM KOpaK y OTnOuMM5-aW-y aKTMBHOCTM y jemHoj pynapckKoj koMmaHujM y norneny 

pekynTMBaLuMOHMX panoBa rnpencTaBrba nokpeTakbe rnpoueca 3a nOHOuUleM=e OnJlyke 
o M3Gopy o6nvka pekynTMBauMje Ha jeMHOM nocTojeheM mocTeKCrJIOaTaLIMOHOM 

TepeHy vnM ako je Moryhe jou! y ObaaM nmpojekToBaMbba OTBapaM5a IMOBPUIMHCKMX 

Tlokperan.e npouteca 3a 44o8omelLe 
O;uIyke o H3Gopy oGmika pekyarm- 

BOlUHJC 

PacnotokaIBH MOJKIMUM M IHO/UIOTC 34 
anantyy Moryhux pcky n THBAGNMORIX, 

pelmen,a 3 
He,aoBo.5HO 

Z
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Anarnra, npitkynzbanye, oČipapta. 
axxyplipatbe 

Jierepumnarutja npnM 
(Moryhmx) pcm 

P 
Jlncra npiven:bitnitx (Moryhirx) 

pemen.a 

MHHBOP HAJBOJbET [OITHMAJIHOTT | PEIIIFH.A 

MaGop 
MeTOe 

MKO MAO altıınrta 

N, 
Par nucra npusen/kapntx (Moryhux} 

pettetia 

» 

HaGop Konasitor: peliieia 

Oamka, kpaj 

61 /Acro. 

AHP. 
J}·kn\lknlu FLECTRE,. VIKOR, 
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kornoBa. 3aTMM ce nmpuMcTyna npuMKyrUbaHW»y pacnonoxWMBMX monmaTaka M mo/nora 3a 
aHanwuaa3y voryh\Mx pekynTMBaLMOHMX peuleMba. 

Ha OCHOBy pacnoOnoXMBOCTM MOTpeOHMXx monaTaka omnmyuyje ce ma m je 

nokyMeHTauWja noBO7bHa Mnu je noTpeOHo noMcTpaXxXWMBaMe, nonaTHO IIpMKyrbakHe, 
M -4XoBa o0pana u axypupaMee. Ha oBaj WnuM OHaj HauMH, akO rIOCenyjeMO /lOBOJbHy 
KoOnMuMHy Yyna3HMX monaTaka M nmoTpeOHy MmokyMeHTaLWMje M nOmOore, BDUIMMO 
neTepMuMHauljy npMMeHTbMBMX M TeXHMuUuKO-TeXHOIOLIKM MOryhMx peky;niTMBaL\MOHMX 
peuleMba. 

Y opBoj cbaavi Monena npenBuf})eH je TaGenapHu npuka3 MoryhMx, npeTnocTaBrbeHMX 
BapujaHTM vnuM anTepHaTMBa pekKynTMBaLMOHMX peuleM-a, KaO nMCTa T DOMeHIbMBMX 
MoryhMx peuleba ypeheMwa nmocTekcrnmoaTauMoHMX nmpenenma naTor y cneneheM 
nornaB!by (TaGena 4.1). OBaKBMM TpOHWeCHMM MOMenMpaWbeM oOjenMH5-eHOr 
cMcTeMa pekynTMBauMje mnmpenBMfjeHO je YKymHO mBaneceT ajnTepHaTMBHMX, 

npoMeHJbMBMX, MoryhMX rpojekTOBaHMX pekynTMBaLWMOHMX Canpxaja M ypef)BaMWba 
nocTekcrinoaTaLMoHu ripenena IroBpLIMHCKMX KoroBa M onnaranuulTa. 

Takofje, nopen cMcTeMaTM3OBaHMX MoryhMx peuleba — BapujaHTM, y TaOenuM 4.2 

vicTor nornaB7rba naTuM cy M_KkpvMTepujyMu no KojuMa he ce BpulTM 43GOp pa3nMuMTMX 
TMnoBa pekynTMBaLMOHMX peuleba koja y ceOM oDjenMM-yjy KaKO TeXHMuKy M 
ĐOvlonouiky pekynTMBauWjy, Tako W. mnpojekTHoO peuleMbbe ypefT}jebba naTor rnpenena, na 

npencTaB/ba oMmroBapajyhe moTmpouece cMcCTeMa NOBPpHIMHCKe ekcrnoaTauuje. 
M3GopoM  „mBaHaecT „KpMTepMjyMa  „noKpMBeH · „je · „TeXHMuUuKO-TeXHOOMHIKM, 
opraHM3aLMOHM, eKOHOMCKM, COLIMjaJ1iHM M, eCTeTCKM acrleKT Bpe/IHOBaHkbsa M3a0paHWMX 
pekynTMiBaLMOHMX peuleM-a, O/1HOCHO ODje/1MH5eHMX TIDOL|eCHMX aKTMBHOCTM. 

Hekw on TaGenapHo naTMx kKpvMTepvjyMa y Taoemw 4.3, „Kareropvaauuja 
kpvTepujyMa“, Mory ce npencTaBMTM HyMepMukOM BpenHoulhy W/MHM OTWMCHOM 
BpenHouihy, noK Cy, y MCTO BpeMe, HeKM KDpMTepMjyMM anTepHaTMBHO TOXeJbHM, 
anTepHaTMBHO HyXHM MnM Ge3 anTepHaTMBe OMNHno Kao neTepMWMHMCTMuKM WJIM KGaO 
onucHu ronauLM. 

BpenHoBabeM KpuMTepuMjyMa kpo3 Ta6Geny 4.4 mpBo cy medMHMCaHe rpaHMuHe 
BpenmHocTM KojMMa TeXe mojenMHM KpMTeDpMjyMM, M TO, KaO MMHMMyM (min) M 

MaKCMMyM (max), a 3aTMM je BpenHOBaH CBaKM KPpMTepMjyM HOHaOCOD OTIMCHMM 
ckpaheHuuamwma, na 6v WxX TaOenoM 4.5. HyvepMukvM neTepMMHMCa;nWM Do/noBaMbeM IO 

BpenmHocHoj kaTeropuvaauuvjM onm O.5 no 10 M OOpHyTo, y 3aBMCHOCTM mna nv TeXxe 

MaKCMMYyMy 714 MMHMMYyMy. 

M36Gop Monena HenMHeapHor mporpaMMpaMba cBOnM Cce Ha BMUIeKDMTepMjyMCKO 
onnyuđBaMbee M BMuIeaTpMOyTMBHO Onj1lyuMBaMbbe. TpaHcdopopMauWMjoM KBanMTaTMBHMX 
arpvoOyTa Moryhe je WM3BpUIMTM BWUHIeLWMJbHO O/UTyuMBaM=e, BWMHUHIeKDpMTepMjyMCKO 

nporpaMMpabe W uMWbHO nporpaMMpabe. MeTome 7ĐBWulekpMTepMjyMCke 
onTMMM3auuMje Mory OMTM: MeToOne onpefl)BaHbba HeMHGQDpepMopHWMX peuleM=a, MeTOJne 
TeXMHCKMX KoedMuMjeHaTa, MeTOnma OoOrpaHMueMba y TIDpOCTOpy KpWTepMjyMCKMX 

dbyHkuuja, BvMuleKpMTepMjyMcka CMMJIeKC MeTOma, MeTome ca yHampen M3paXeHOM 
npedpepeHuujoM u MeTone ELECTRE, VIKOR, AHP u npyre. 

Y uWmby noOvMjaba „HajOomber pekynTMBaLUMOHOTr  peuleba ~7WM3BOf)eHR5eM 

BVMuleKpMTepuMjyMckor Onj1yuMBaHMa M OTIHITMM TIOCTyTIKOM OrITMM3aLuWMje W3aOpaHa je 
kao HajedouikacHuja MeTona PROMETHEE ca MaTeMaTMukMM MO/e;JIOM M3pal)jeHMM 
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Ha dbakynreTy OpraHv3aaLuMoHMX Hayka YHuMBepa3uTeTa y Beorpa/ny M rpe3eHTOBaHMM 
Kpo3 Ta0enapuHe npukaa3e y Kopaky 1, 2, 3, u 4 cBakor npo0neMckor 3anaTka. 

Be3a ynaxeM5a y aHanM3y M oueHy BMuIeaTpMOyTHMX Monme:n7a, npM M3Gopy Momena 

npeBary je WMMAaJIO MCKyCTBO y M-erOBOM kopMuiheMb»y, HOCTMTHyTM pe3ynTaTM M 
yrpaljehocr y PROMETHEE wonen ulecr reHepanM3oOBaHMX KpMTepuMjyMa 3a 
MWcka3MBaMb=e mpedpepeHuMja noHocMoLa O/TyKe, UITO yOnmaxaBa cyOjeKTMBHOCT 

noHocMouLa O/nyKe. OBO He HerMpa ocTane MeTOne M He MCKTbyuyje H-MXOBy 
npWiMeH/JbMBOCT y peulaBaMoy oBor Tura rnpo0neMa. 

Sa cBa TpM npWMMepa NOBpHIMHCKMX KOMmOBa maT je npvwka3 npoOnmeMa KojM 
nonpa3yMeBa kpahM OnMC TeXHMUKO-TeXHONOLIKOr mocTyPrka pana Ca OTKOTIHO- 
yroBapHor, TpaHcnopTHor M olmnaranMuHHor acnmekTa, npMMeMW=eHe MeTO/e 
ekcnnoaTauuvje, pacnonoxuMBe ormpeMe M MeXaHM3auWMje KaoO nmpenmycnoB WM3Dopa 
MeTone peky:nTMBaulje. 

Monen npoOneMa M3BeneH je nO OnMCaHOM TOCTynKy M3 mornmaB;!ba 4.3, „Vi30op 
kpvTepujyMa M peuleba pekynTMBauMje M KpMTepMjyMM ypefljeba nerpanMpaHMXx 
npenena“ a3a cBakM Kon moceOHo M nmaT nmeTarbaH TaDenmapHw rpuka3 pe3ynTaTa y 

BMWny aHanM3e mpoOnmeMa M M3nma3HMX pe3ynTaTa. SajenHMuko 3a cBe npuMMepe je 
cnMuHa paHr nMcTa TpMMeMW-MBMX pekynTMBaLMOHMX peuleba, Tako ma je 
noulyMJbaBaMbbe y cBa TpM cyuajy HajOorbe peuleMbe. 3aTMM cneme pa3nMuMTe 

KOMOMHauWMje moOfbonmpMBpenHMX nenaTHOCTM (paTapcTBO WM nOBDpTapcCTBO) M 
MOHLIOBMTOr TOWHIyMJbaBaMba Ca TOJbONnpMBpemoM ca TpouWipeMbeM TpWMpOo/HMX 
pesepBaTa (OMonmMBep3MTeTa), UITO MOnpMHOCM OnpXMBOM pa3BOjy OBMX HekKam 

norboripviBpenHMX kpajeBa, 43rpanHe MHnMBMNnyanıtMX ra3nMHcTaBa M pecTMTyuMje 
ceocka HaceJba kao onnuaH BMA pereHepauuvje pypariHOr CTaHOBHMHLITBa. Y CBaKOM 
cnyuajy 3a jenaH no/boripMBpenaH kpaj KakBa je TaMHaBcka M KocTOnauka paBHMLa 

oBM pe3ynTaTM ce yKnanajy y mocTojehM ekocMcTeM M rmpe/iCTaB;bajy npaBWnaH 
v36Cop y norneny OMonmMBep3MTeTCkor, nmejaaxHor, aHTpomoreHor M npyulTBeHOr 
Hacnefja u Tpanauuje. 

Ulro ce TMue yrmbeBMukoOr Kpaja, nocne nouIyMJbaBaMba cneMme rnpoupeMHe 
npvponHMx pe3aepBaTa (OMonmMBep3MTeTa), cTOdapcKO-oDapMepckKM KOMIJIOKC M 
pa3anMuMTM BMHOBM mOJbonpMBpemHe (WM BohapcTBa) M ulyMapcke nenaTHOCTM, 
BoneHe noBpLuvHe M pyro kao onnduaH BM pereHepauuje oBor GpnckKo-rnaHMHCKOr 
kpaja. 

ViaBeneHM pe3ynTaTM Ccy nmorMuHM C OO3MpOM Ha HajBehM yneO 3acTyrbeHOCTM 
noHyf}eHMx mocTpekynTMBaLMOHMX peuleba ca mocTojehMM okoOnMuleM, C jenHe 
cTpaHe M R-MXOBe HM)Xe LeHe KaO MHBeCTMLIMMOHMX 3aXBaTa y norneny ekcrinoaTauWMje 
npeMa KOHKypeHTHUM jenHOKpaTHMM M CKyrUbMM peuleMbMMa, c npyre cTpaHe. 

V436op koHauHMX pekynTMBaLMOHMX peuleba HOCMaTpaHMX KaO HnpouHec HOHOCe 
TMMOBM cCTpyubaka pa3nMuMTMX MHXeM-epckMx mpodwwa W ekCcnepTM /pyrMx 
o0nacTu, c o63MpoM Ha To na je npo0neM pekynTMBauuje nerpanvMpaHWMx noBpulMHa 

y pynapcTBy jemaH WMHTepnwcuWrnnMHapHM MyTMODyHKLMOHaHM npoOnmeM KOjM 
sanuvpe y cBe /nipyuiTBeHe rope. 

Ha Cnvuw 4.1 nar je anropvwraM mpouecHor omnyuMBaMba y nocTymKky M3OCopa 

pekynTyBauMOHor peuleMbba KOjM MOXe TOCy)MTM y TOCTyHHOM peulaBaH-y 
npo06neMa onTMMuM3auHje yripaB;babba rpouecMMa pekynTMBaLWje Ha HOBPIUIMHCKMM 
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KOnOBMMa pneXWMUITa MWMHepaiHMX CMpOBMHa jep je yHMBep3amHor Kapakrepa, a 
npMMeH/JbMB je M Ha KOHKpeTHe cCylyuajeBe rmpe/IMeTHMX KONMOBa yrrba KneHOBHUMK, 

TaMHaBa 3anamHo Tlome M BoryroBo Ceno kao y OKBMpy ayTOpOBe HOKTOpckKe 
nucepraubje.62 

4.3. Ma36op kpuTepujywMa u peulebba pekynTMBauuje u KpvTepuvjyMu ypeljebba 
nerpanuvpaHux npenena 

Y OBOM TIOraBJby ripencTaB;beH je TaOenapHu npuka3 MoryhWX, npeTnocTaBTbeHMX 

BapvjaHT wnM anmrepHaTMBa „pekynTMBaLMOHMX peuleba, KaO M HWXOBe 
KOMOMHauMje  „Koja  MOTy · NOCHyXMTM y  aHamM3aM  WM3Gopa ~ ypePeMWwa 
nocTekcnnoaTaLMoHMX nmpenema (TaOema 4.1). TipemMeT HaulMxX WMcCTpaX)WMBaHM5a 

npencTaB7bajy Tpv pviMepa ITOBPUIMHCKMX KOTIOBa yrrba 1OCMaTPpaHWMX KaO T1IOJ1rOHM 
ekcnepuMMeHTarnHe aHanwM3e M30opa TuMnma pekynTMBauuMje M onroBapajyher ypef)ebba 
npemena. OBaKBMM · HpOWeCHMM · MOHenMpabeM “7„aoDOjemnMMbeHOr · cMCTeMa 

pekynTuBauuje npenBMP)eHO je yKyrTHO mBaneceT anTepHaTMBHMX MoryhHocTM 
npojekToBabba pekynTMBaLMOHMX canpxaja w ypePMBaMWba mnocTeKcnjnoaTaLWMOHM 
npene:na noBpuiMHCKMX korloBa M O/unaranuulTa. 

Ta6ena 4.1. BapujaHme unu armepHamuse pekyrnmusgauuoHux peulethba 63 

BapujaHrTe uvnu anTepHaTMBe pekynTMBauMOHMX peulekba 

A UlyMapcTBO 

A2 [lorbonpvinpena – paTapcTBo M noBpTapcTBO 

As [lorbonpvnpena – BohapcTBo 

M TlorbonpuBpena – BMHOrpannapcTBO, BMHaPCTBO M ro/pyMapcTBO 

As UllyMapcTBO M norbonpuviBpena (koMOuHauuje A1/Az, Aa, Aa) 

As AkBaTopujanHu KkoMrnnekc (BoneHe noBpuiMHe) + paGapcTBo Ad/A+-As, Ay 

A; Cnoprcko pekpeaTMBHM KoOMrnnekc M y KOMOMHauWjM A7/Ai-A6 

As [1apkoOBCkKoO M XOpTMKynTypHO ypefj)eHbe (nejaaxsHa apxvTekTypa) Aa/As, Ay 

A TipocTop a3a craMDGeHy rpanMHo>y M y KOMOMHauWjuM Ao/A8s 

Av SoHa 3a MHnycTpujcky rpanHoy 

A TlorbonpuinpenHa Hacerba M pecTuTyuuvja 3a ceocka Hacerba + Aui/Ai-A6 

A My3ejcko-apxeonotukMi M Ky11TypHO-MCTOpMjckKM IIDOCTOPp + Au/A+, Aa, Ag 

Aw TypwvicTMukM KOMTIneKkC + Aa13/ A+i, Aa, A6, A7, Ag, At? 

A UlkoJiCkO-e/lyKaTMBHM KOMTIJTeKC + A+4/ Aui, A6, Az, Asa, A2 

Asi5 OnuTHo-McTpaxuBaukM LueHTPpM (BOjHM M LMBMJTHM) + Aaus5/As, A6, Az, A8, Ai4 

[ipaBpeMeHa oannaranuutra (nenena, uirbake, janoBMHe, KOMyHanuHor orTnana) + 
Anid/Aa, Ad0 

A BaWcko-anpaBcTBeHM KOMTIekC + A+q/ Aui, Aa, A6, Az, Ag, A2, Ai3 

Ag | Crouapcko-dopbapMepcku KOMTIneKC + Aa18/ As, A6, Az, Aa, At1, Ad3 

TipouiipeMbbe npvponHuXx pe3epBarTa (6MonuBepa3uTeTa) + Aag/ A+, Aa, A6,Az, Aa8, A2, 
Aaa, Aaz, A8 

Azo TipenyuiTaWbe crloHTaHoj cykuecujM M ayTopekynTMBauWjuM 
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Tlopen cMcTeMaTM3OBaHMX BapuUjaHTM, y TaGenuw 4.2 naTM cy M KpMTepMjyMM mo 
kojaMa he ce BpuiMTM M3Gop pa3nMuMTMX TMnOBa pekKynTMBaLMOHUMX peuleMoa Koja y 

ceOoM oOjenMMH»yjy KaKO TeXHMuKy M OWMOnouIKy peKynTMBauWMjy, TaKO M npOjeKTHO 
peulebe ypehleMwa naTor nmpenenma na nmpemcTaBrba omroBapajyhe morTnmpouece 
cvcTeMa noBpuliMHcke ekcrinoaTauuje. V1330opoM mBaHaecT KpMTepMjyMa mOKpMBeH 

je TexHMuko-TeXHonouikM, OpraHM3aLlMOHM, eKOHOMCKM, COLIMjaJ1iHMI 1 OCTeTCKM acCrlekT 
BpemHoBaba WM3aOpaHMXx pekynTMBaLMOHMX peuleba OHHOCHO oODOjenMH5eHMX 
npoLeCHMX aKTMBHOCTM. 

Ta6ena 4.2. KpumepujyMu peuiebba% 

Z;'gji KpuvTrepujyMuM 

Ki BucuHa MHBeCTMLMOHMX ynaraka no jenMHMLM noOBpuIMHe 

K ViHBecTMLMOHM rnepvo/ – BpeMe MHBecTMpaHbba 

Kx Bpemwme nopBpahaja ynoxeHuMx cpe/ncTaBa 

Ka T onMuilRobM1 TDOLLIKOBM KOHTMHyMpaHor O/npX)kaBaHba IO jenMHMLM nOBpuIMHe 

Ks YknonrbuiBocT pekynTMBaLlMOHor peulekba y aMOVjjeHTaJIHy Lie1Hy 

Ke JlokanHe noTpe06e (uHTepec nokanHe 3ajenHuMue) 

Ky TexHonotnika cnoxXeeHOCT 43Bol)ebba pekynTMBaLuMOHMX panoBa 

Ks OpraHu3auMoHa 3axTeBHOCT (cno)keHocT) 43Bohjebba panoBa 

Ko Bpemwme nocT pekynTMBaLMOHOr KOHTMHyMpaHor O/np)xkaBaHbba 

K TipoueHTyantu yneo pekynTMBaLuMoHe OpopMe (BapujaHTe) y yKyriHOM 
pekynTMBaLWMMOHOM 3aXBaTy 

K+ CouWjanHM M eKOHOMCKM 3Hauaj pekynTMBauWje 3a nokaJHy 3ajenHMLy 

Kiz KopenauvoHu oOnHoc ripocTOpHe M BpeMeHCke nMHaMWMKe pekynTMBaLWMOHMX 
panoBa 

Hekvw on TaOemnapHo naTMXx kpMTepMjyMa Mory ce mnmpencTaBMTM HyMepMuKOM 
BpenHouihy, kao Ha npvMep KpuMTepuMjyM Ki - BMCMHa MHBeCTMLMOHMX ynaraHMba o 
jendHMuM noBpumwMHe WnM mnmak Ka - BpeMe WMHBeCTMpaba nmOoCMaTpaHO KaoO 
MHBeCTMLMMOHM nepMoMm, HITO MX yjenHO He ocnoDalja anTepHaTMBHoOr, ajnlM y MCTO 
BpeMe M HyX%XHOr OnMCHOTr kKaTeropMcaMba, mpemcTaBjbeHO y Taoemw 4.3 
„KaTeropuvaauuvja kpvTepujyMa“. Y WcToO BpeMe HekKM KpMTepMjyMM Cy ajnTepHaTMBHM 

noXeJbHM CaMO KaO OHMCHO BpenHOBaHM on Ks no Ka v on Ki i no K1i2, noOK Cy HekM 

kao Ha npvwMep Kio Ge3 anrTepHaTMBe naTM HyMepMuKM NHOUITO npe/iCTaB/bajy 
npoueHTyanHM  yneo pekynTMBaLuMOHe  dbopMe (BapuvjaHTe) y = yKyTmHOM 

pekynTMiBaLllMOHOM 3aXBaTy.65 

% /Acro, crp.142. 
55 B. Dimitrijević, „Procesna analiza i definisanje modela optimizacije rekultivacije površinskih kopova“, 
Tehnika: aktuelni tehnički problemi, 2015, god. 70, br. 6, str. 947–951. Rad je dostupan na e-adresi: 

WWW.Sits.org.rs. 
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Ta6ena 4.3. Kamezopu3auuja kpumepujyMa peuiekba66 

Pen. . Kareropuja 

6poj KpuvTrepujyMuM 
n o 

Ki BucuviHa MHBecCTMLMOHMX ynaraHkoa no jenMHMLWM nOBpUIMHe x X 

K2 ViHBecTMLMOHM nepuvonn — BpeMe MHBecCTMpaba x X 

Ks Bpewe nopBpahaja ynoxeHWMx cpenicTaBa x X 

Ka T onMulWoM TDOLLIKOBM KOHTMHyUMpaHor oOnnp)xaBak5a rno jenvHWMLM nOBpulMHe x X 

Ks | YyknonrbMBocT pekynTMBaLWMOHoOr peuleHa y aMOMjeHTaIHy Lie1Hy X 

Ke | JlokanHe norTpe0e (MHTepec nokanHe 3ajenHuue) X 

K TexHonouika cnoxeHOcT M3Bof}ebba pekynTMBaLMMOHMX panoBa X 

Ks OpraHuv3auMoHa 3axTeBHOCT (cno)keHocT) 43Bol)ebba panoBa X 

Ko Bpewe nocT pekynTMBaLMMOHOr KOHTMHyMpaHor onpxkaBakba x X 

Kuo [ipoueHTyantıu yneo pekynTMBaLuMoOHe OpbopMe (BapujaHTe) y yKyriHOM X 
pekynTMBaLMMOHOM 3aXBaTy 

Kaia | CouwjanHM M eKOHOMCKM 3Hauaj pekynTMBauuje 3a noka7Hy 3ajenHMLuy X 

Kiz | KopenauMOHM OHHOC TDpOCTOpHe M BpeMeHcCke nMHaMUKe pekynTMBaLIMOHMX X 
panoBa 

Tywau: |, – neTepMMHuMcTMuka; O – onucHa; X – 6e3 anTepHaTuBe; 

x — anTepHaTUuBHO (roOXKe/7bHO); x — arTTepHaTMBHO (HyXKHO). 

TloumTo cMo medwHMcamM kKaTeropM3auMjy KpWMTepMjyMa, OHnHOCHO HauMH M 
MoryhHocTM Ha Kkoju he kaTeropuje OMTM mpencTaB/rbeHa y MOMe;y, M3BDpuIMJIM CMO 
BpenHoBaM=e kpMTepujyMa kpo3 Ta06eny 4.4. Y oBoj TaGenuM cMO ripBo necDMHuca;nuM 

rpaHMuHe BpeHocTM KojMMa TeXe mojemMHM KpMTepMjyMM, M TO MaTeMaTMuUuKOM 
nedHMcaHoulhy MMHMMyMa (min) W. MaKCMMyMa (maX). 3aTMM CMO Ha3HauWjM 
CMMGONOM TauHO Y\ oHe KpMTepMjyMe KoOjM Ce MOTy HyMepMukM neTepMMHMCaTM M 

anTepHaTMBHO ONMCHMM ckKpaheHMuaMa W3BpulAnM OonoBaMbe MO BpenHOCHOj 
kareropuvaauvjuM. Tako, Ha npAMep, KpMTepuMjyM Ki, BMCMHa MHBeCTMLWMMOHMX ynaraHMba 
no jenMHMLWM nOBpulMHe MMa LlHeCT BpenHOCHWMX KaTeropuja koja kana ce rmpeBeny M3 

OopojuaHMx Ha onmMcHe Mory OMTM BeOMa BMCoOKe (BB), a3aTMM Bucoke (B), cpenMWe 
BMcoke (CB), cpemHw=e (C), cpenMbeHucke (CH) w Ha kpajy HMcke (H). OBaj Tum 
o3HauaBaM5a ypal})eH je 3a cBMX nBaHaecT KpMTepujyMa, ca W3y3eTKOM KpMTepuMjyMa 

Kaio 3a kojn CMO HarnmnacvMnM ma je Oe3 anTepHaTMBaH M na ce MOXe naTM CaMO 

HyMepMukKM NHOUITO rpe/cTaB;bajy mpoueHTyanHM yneo pekynTMBaLMOHe dDOpMe 
(BapujaaHTe) y ykyriHOM pekyn1TMBaLIMOHOM 3aXBaTy. 

6 HuwrpujeBuh B., OrmmuMu3auuja ynpaerbatba ripouecuMa pekynmusauuje no6puluHCkuX KOIOoG6a 
yarba, nokTropcka nvcepTauuja, YHvBepauvTeT y Beorpany, Pynapcko-reonouikv dpakynTeT, 2014, cTp. 

143. 
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Ta6ena 4.4. Bpe08Hos8abbe kpbumepujyMa peuleba-7 

Pen. 

6poj 
KpuvTepujyMuM 

BpenHoBaMbe 

hin/ma: o 

Ki 

BucuvHa 
MHBeCTMLMOHMX 
ynaraMa no jenMHMLM 
noBpuiMHe 

min 

BB B CB c CH 

BeoMa BMCOKa| BMCOKa 
cpenHe 
BMCOKa 

cpenMba 
pell HMCcKa 

cpente 
HMCKa 

Kz 
ViHBecTMLMOHM nepuMon 
— BpeMe MHBecTMpaHbba 

max 

BI n c 

BeoMa nyr nyraual K cpenkMe nyr kpaTak 

Ks 
Bpewe noBpahaja 
ynoxeHuMx cpencTaBa 

min 
BP CP KP 

{lyropouHO cpe/nHbepouHO KpaTKOpOuHO 

Ka 

T onvuuiMi TpOulkOBM 
KOHTMHyMpaHor 
onpxaBaM-a no je 
aMHMLM TOBpuIMHe 

min 

B c M 

BeJTMKM cpenHM Ma?nM 

Ks 

'Yknori!bMBOCT 
pekynTMiBaLUMOHOr 
peuteHba y 
aM6OujeHTanHy LenIHy 

max 

BI no MR 

BeoMa no06pa no6pa MaW=ee no6pa 

Ke 
JlokanHe noTpe6e 
MHTepec nokanHe 
sajenHvue) 

max 

B3 M3 

BMCOKO 3Ha·4aj He 3HauajHe MaM»e 3HauajHe 

K 

TexHonotika 
CrnoXeHOCT M3BoljeHba 
pekynTMBaL\MOHMX 
panoBa 

min 

BC cn MC 

BeoMa c;1oX)XeHa cnoxeHa MaM5e0 CJiO)XeHa 

Ks 

OpraHM3auMoHa 
3axTeBHOCT 

panoBa 
cnoXxeHocT) A3Bol)}eba 

min 

B3 3 M3 

BeoMa 3axXTeBHO saxTeBHO MaMW=6 3aXTeBHO 

Ko 

Bpewe nocT 
pekynTMBaLMOHOr 
KOHTMHyMpaHor 
onpxaBaHba 

min 

BI cR K 

BeoMa nyro cpentbe nyro KpaTKO 

Kaio 

TipoueHTyantıu yneo 
pekynTMBaLuMOHe 
dbopwe (BapujaHTe) y 
yKyTHOM 
pekynTMBaL\MOHOM 
3axBaTy 

max 

Ki 

CouyjanHu M 
eeKOHOMCKM 3Hauaj 
pekynTuMBauuWje 3a 
nokanHy 3ajenHMuy 

max 

B3 3 M3 

BMCOKO 3Ha·4ajaH 3HauajaH MaM»e 3HauajaH 

K1i 'openaLuMOHM O/HOC 
npocTopHe M 
BpeMeHCcCke JnMHaMMKe 
pekynTMBaLMOHMX 
panoBa 

max 

BI c MI 

BeoMa no6ap no6ap 
cpente 
no6ap 

MaW=e no6ap 

57 /Acro. 
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Yy Ta6cenuv 4.5. npemcTaBrbeHa je KOHBep3Mja OnMCHMX y HyMepMuke Bpe/IHOCTM 
KpvTepujyMckWMX OLeHa, rne Cy BpenHOcHe oOLeHe 3a kpuTepujyMe K2, K5, K6, K11 u 

K12 koja Texe MaKCMMyMy naTe Kpo3 BpenHocHe oueHe on 10 no 0.5 ca kopakoM, 
ORnHOCHO DpacnoH BpenHOBaMa op 0.5, a BpenHocHe oueHe 3a kpuTepujyMe K1, K3, 
K4, K7, K8 u K9 koja Texe MMHMMyMy naTe Kpo3 BpenHOcHe oLieHe oA 0.5 no 10 ca 

KOpaKOM O/iHOCHO paCIIOHOM Bpe/IHOBakMba o/1 0.5.68 

Ta6ena 4.5. KoHeep3uja onucHux y HyMepuuke ape0Hocmu kpumepujyMckux oueHa peulekba69 

Max Min 

KpuvTepujyM KpuTrepujyM 
Bpen.oueHe Bpen.oueHe 

K2 | K5 | K6 | K11 | K12 K1 K3 | KA ı K7 | K8 | K9 

10.0 0.5 

9.5 1.0 

9.0 BB | BH |-J| 1.5 BB 
- B3 | B3 - 

8.5 2.0 BP M | MC | M3 K 

8.0 2.5 

7.5 3.0 B 

7.0 3.5 

6.5 n no n 4.0 

6.0 455 CB 

5.5 5.0 
3 3 CP [e] [07]| 3 cn 

5.0 5.5 

4.5 6.0 [e] 

4.0 [e] cn cn 6.5 

3.5 7.0 

3.0 7.5 CH 

2.5 8.0 

2.0 8.5 KP B BC B3 B 
M3 | M3 

1.5 K MI MI 9.0 H 

1.0 9.5 

0.5 10.0 

68 Byjah C., KeahnmumamuseHu Mo0enu 3a noOpuiky oOnyuugabby y mnaHupabby u rpojekmogakhby y 
py0apcmey, Beorpan: PynapckM wHcTMTyT, 2023, crp. 273; Dimitrijevic, B., Vujic, S., Matic, l., 

Marijanac, S., Nikolic, J., Colakovic, V.: MHOTOATPMByTHAH MOMHAJIbHAH TORHEP»)KKA TiPM 
BbIBOPE PEKyJIbTVIBALIMM yTOJI5bHOTO KAPbEPA «KJIEHOBHMK» B YTOJIbHOM BACCEIMHE 
KOCTOJIALI, 0y3uko-TexHMueckue ripo0neMbi pa3pa06oTku rnone3HbiX MCKOTaeMbiX, /IHCTMTyT rODHOrO 
nena CuOupckoro oTneneHMn PoccuvMckoM AkaneMMM HaykK, HoBocMOuMpck, PoccMa, 2013, Bon 2, 

HoMep: 136—143, e-anpeca: hitp://elibrary.ru/item.asp?id=21949121; Bojan Dimitrijević, Slobodan 
Vujic, Ivan Matic, Simeon Marijanac, Željko Praštalo, Jovica Nikolic, Violeta  Colakovic, 

MULTIATTRIBUTE MODEL SUPPORT IN SELECTING THE LAND RECLAMATION AT THE OPEN 
PIT MINE «KLENOVNIK» OF THE COAL BASIN «KOSTOLAOC», Journal of Mining Science, Springer, 
Springer lIntermational Publishing: AG, Germany/USA, 2014, pages: 319-—325, e-adresa: 
http://link.springer.com/article/10.1134/S106273911402015X. 
69 BuuTpujeBvh B., OnmuMu3auuja yripaerbabba ripouecuMa pekyrnmugauuje nmo6puluHCckuX KOInog6a 

yaerba, YHuBepaureT y Beorpany, Pynapcko-reonouiku dpakynrTeT, 2014, crp. 145. 
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M3GopoM „ianrepHaTMBa pekynTMBauMOHMX · „peuleba · 3a 7 anerpanMpaHe 
nocTekcnnoaTaLuMoHe mpenmene yKnmanmaMoO ce y rpeTXOnHO nedDMHMCaHe LWMJbeBe 
npocTopHor mnaHMpaba mpenena pynapckMX WMTHMTCKMX OGaceHa KaKBM Cy 
Kony6apcku u Kocronauka y Peny6nuuun Cp0uju u YrrbeBMuku y PenyOnuuu Cprckoj 
kojui cy ripe/lMeT OBMX MCTpaX)WMBaHMa. 

SaTo je uenvwcxonHo OMTM y capanMWbM ca CcyOjekTMMa pa3Boja M peneBaHTHMM 

opraHMMa nmokKamHe caMoympaBe y mnpouenmnypaMa meTambHoOr mnaHMpaMba WM 
npojekTOBaHbba akTMBHOCTM M3rpanW=e, ypefjeb5a npocropa u kopuuiheMbs5a npuMpo/HMX 
OGorarcTaBa. TpeGa aHraxoBaTM pedpepeHTHe WMHcTMTyuMje 3a WHeHTWMODMKyjy 

noBpuiMHa TepeHa M 3eMJbuUuiTa, o0jekTe M nojaBe on noce0DHor a3Hauaja y nmorne/ny 
BpenHocTu 6uvo u reonMBepauTeTa u ecTeTuke rpenena, u To 3a: 

- noOpo pa3BMjeHe M penpe3eHTaTMBHe menoBe UHIyMCKMX 3ajemHMUHa y 

dpoviToOLeHOTIOLIIKOM TiOr:e/ly y LMJby OudyBaH5»a eKOCMCTeMCKe pa3HOBPpCHOCTM 
nonpyuja oouioueHo3a u cyOacoulMjauuvja xpacTOBMX M /npyrvx ulyMa; 

- MeCTa, OHHOCHO /eJIOBE HIyMCKMX M JiMBaNnCKO-naui5auKMX NHOBPpUIMHa Ca 
peTKMM, eHneMMuHMM, JIČKOBMTMM, jeCTMBMM M „NpyrMM 3HaudajHMM 

npBeHacTUMM M 3eJbacTMM 6MJbKaMa; 

- nenoBe cTaHMUITa peTKMX »K(MBOTMH-CKMX BpcTa, HOCeOHO BO/MeHMX M 
MOudBapHMWX Ouorona (MecTa rHexf)ebba, acxpaHe M onMopa nTMHa, GopaBka 
cnenvx MuuleBa, obayHe Bo/nno3eMaLia M rMM3aBaLa M np.); 

- aHaudajHa reonoulka MecTa (naneoHTo;oLikM, cTpaTMrpadpDckM, neTPponoLikM, 
CTpyKTypHM  oODjekTM reoHacnehPa), reOMOpODOHMOHIKMA M  XWM/DpOOHHIKM 
dbeHOMeHM (BMNHWMKOBLM, MeaHHapckM /eynOBM AaKTMBHMX M HarmyUITeHMX 
peuHwvXX kopMTa, 43BOpM, ripMponHuM BoOnoToOLu M 6ape); 

- penmpe3eHTaTMBHa, cTapa, peTKa M y KyHTyDHO-MCTODpMjCKOM Đlorneny 
a3HauajHa cTa0na npBeha; 

- npMpomHe aMOMjeHTe  BMCOKOKBaJIMTeOTHMX · eCTeTCKO-aMOMjeHTaJIHMX 
o0enexja; 

- oDjekara reoHacnef}a npencTaBJbeHMX aTpaKTMBHMM M 3a HayKy M 
oOpa3oBabe · 3aHMMJbMBMM · reOHOHIKMM, | reOMOp(DONOHLIKMM ~ WMJIM 
xunporpadDcCkMM ODeHOMeHMMa; 

- nokanvMTeTa ca OuyBaHMM HIyMCKMM CaCTOjMHaMa; 

— CraHMLUITa peTKMX 6MJbHMX M X%MBOTMH-CKMX BpCTa M b-MXOBMX 3ajenHuMLa; 

- npMponHMX aMOMjeHaTa BMCOKOKBaJIMTeTHMX eCTeTCKMX ODenme»ja, yKOJIMKO 

ce HaBeneHe rnpuvpo/iHe BpenHocTM yTBp/e npuM rnaHMpaMWopy MTM M3BOfF}JeHoy 
panoBa Ha kopuuiheMboy npuMpo/nHAX pecypca, 43rpanMwu o0jekaTa u ypef)eHbby 
npocTopa. 

- nokanMTeTa eBeHTyalHMX TaJIČOHTONOLIKMX M apXeONnOHLIKMX Hana3MuITa 
TOKOM ekcrinoaTauLWMje nMrHMTa MM M43BOhleMa npyrMx 3eMJbaHMX panoBa. 
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TinaHvwpaMbbeM M rnpojekTOBabbeM Ce KaO nokKanMTeTM Ca OrpaHMueHMM KopuMuiheH5eM 
npvponHMx OorarcraBa M npocTopa yTBphyjy aMOMjeHTM KyJITyDHO-MCTODMjCKMX 

BpenHocTM KojM Mory nOOMTM cTaTyc 3auilTMheHWMX OKOJMMHa HeTIOKpeTHMX KyJTypHMX 
noDapa, kaO UITO Cy CnOMeHMLM KyHnType, OoDjekTM Hapo/Hor rpanWMTe7bcTBa, 
apxeonotukor Hana3MlurTa, A npyro. 

Tipw yrBphMBaWby nnaHCKMX HaMeHa mpocTopa nmpuMMeMo»yje ce npMHuWMI: BOnMTM 

pauyHa O eBeHTyanHOM KOHODnMKTy M3Mehy mnmpWMBpenmHor M npyror kopMuiheMa 
npocTopa M pecypca ca noTpe6aMa M uMrbeBMMa OuyBaM-a rmpupoMe. Y cnyuajy na 
ce KOHODnMKT He MOXe pa3peulMTM Ha HMBOy mocTojehMxX CTpyuHMX M HayuHMX 

vHdpopMauuja M nonaMTMukMX MeXaHM3aMa KpoO3 Kkoje ce KOHCTMTyUule jaBHM WMHTepec 
y Be3M npeue, npMopMTeTHe HaMeHe, rnpuvDeraBa ce nonaTHMM MCTpaXxWMBaHMoMMa M 
vwapanv cTpaTeulke oueHe yTMUaja Ha »WMBOTHy Cpe/IMHy M npyrMX KOMTIIJIeKCHMX 
aHanua3a, Koje yKrbyuyjy i e–KOHOMCKe M CoOL\janHe acnekTe. 

[TIipOCTOpHMM rnnaHOM ce noTBpi)yje 3akoHcka oDaBe3a pekynTMBauWMje mpocTopa Ha 
KkojmMa ce BpumM ekcrnnoaTauMja MMHepanHWMX CMPpOBMHa, janoBuumTa M nemoHuja 
KOMyHaJTIHOr M MH/AlyCTpuMjckor oTnana kao M npMMeHe Mepa TeXHMuke M OMoOpnJouike 
sauiTMTe OKONnMHe Op HermOXeJbHMX yTMHaja OBMX panoBa M oDjekaTa Ha OKOJIMHy. 
Takof})e, aneHTMdDukyje ce noTpe06a u yTBpil)yje TpOCTOpHM OKBMDp 3a noOulyMJbaBaHM5e 
M oOjekre M Mepe aHTMepO3MBHe 3aumlTMTe (om BOnmHe WM eoncke epo3Mje), 

npBeHCTBeHO Ha TIOBpHIMHCKMM KOTOBMMa, janoBuLITMMa M nenenuiTMMa.70 

Kao npvMepu BMuleKpMTepMjyMcke - aHanM3e anTepHaTMBHMX w36opa 
pekynTMBaLMOHMX peuleH-a y3eTM Cy TOBPpHIMHCKM KOTIOBM yrrba pa3nuMTMX TMIIOBa, 
oDnvka nexWUITa, TeXHMUKO-TeXHONOLIKMX  peuleba W mnepMwonmna cdMcTeMa 
noBpuiuHcke ekcrinoaTaLuuje: 

- TaMHaBa — SanmanHo Tlombe KaO akTMBaH npOcTpaHM paBHMuapckM 
HOBPUHIMHCKM KON Ca XOpM3OHTaHIHMM M OnaroO HarHyTMM cCojeBMMa M 
npocnojuMMa KOpMCHe MMHepajnHe CMpOBMHe M Mef)ycmojHe janoBMHe KojM 
saxTeBa KOHTMHyaHy TeXHonoruUjy oTKonaBaM-a M OnnaraMb=a Cca rTpMMeHOM 
cenekTMBHor pa/a; 

- BoryroBo Ceno ca HMCKOHTMHyaJHOM TeXHONOTMjOM OTKOmaBaMa yrrba M 

janoBMHe ca CceneKTMBHMM panoM Ha jenHOM aKTMBHOM M M3HneJbeHOM 
HOBPUIMHCKOM  KONy Yyrma Ha peBMpe ca „KOMJIOKCHMM TeXHMUuKO- 
TeXHOJTOLIKMM peuleHb-MMa CTDpMor M pacnojeHor nexuiTa Gp/nckor Tuna; 

- Takof)e, aHanM3MpaH je W_HeakTMBaH IIOBDpuIMHCKM KOn KocTOnaukor yrybeHoOr 
GaceHa KneHoBHuK Koju ce Hana3u y nepvony 3aTBapaba. 

70 MAHcTMTyT 3a apxMTekTypy M ypGaHM3aM, T1pocmopHu rnaH rooOpyuja ekcruioamauuje koj!ly6apckoo 

nuaHumckoae 6aceHa, beorpan, 2013. 
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5.0. IPMMEPM BMILHIEKPMTEPMJyMCKOF M3BOPA PEKyJ1TMBALIMOHMX 
PEUHIEM5A 

5.1. IloBpuiMiHcku Kori KrteHOBHMK 

5.1.1. flpuka3 peanHoa rpo0;meMa 

JlexvutTe KneHOBHMK M npvnmanajyhM noBpuIMHCKM KOmn KnmeHOBHMK Hanma3e ce y 

cpenvuiWbbeM neny Kocronaukor yrrbeHor GaceHa. JenMHM akTMBaH NHOBPLHIMHCKM KOTI 
Ha KOMe Ce TpeHyTHO BpiM eKcnnoaTauMja yrrba y OKBMpy KocTonaukor GaceHa 
yrrba je nOBDpuIMHCKM KoOrn IIipMHo, noOkKk Cy KOnOBM MP\ApMKoBau M KneHOBHMK y dOba3M 

saTBapaM»a (KoH3epBMpat-a). JlexvuiTe KneHOBHUK TIpBO je ekcriIOaTMCaHO jaMCKM M 
nepuony on 1883. no 1959. u moBpuiMHcku on 1973. ronuHe, rne ce oTKOnaBao IpBM 

yrrbeHu cnoj. Hpyru vi Tpehu yrrbeHuM cnoj, Mcnon oBor neXxuuliTa M ulMpe, TpeTUMpajy 

ce kao nexuuiTe T.MpMKoBali. 

TloBpumHa TepeHa nmpe W3rpamM=e moBpulMHckor koma, Owna je paBHMuapcka, 
TMnMuHa 3a OBaj Kpaj ca BWHOrpanMMa W uuyMapuMMa. Kao nocnenMua 
ekcnnoaTauvje yrmba BWIUbMBO je ynyOJbeMbe NMOBpHUIMHCKOTr KOma, MenWMMWMuHO 

saaryMR5eHO yHyTpauUIRMM O/naranMUITeM „OTKDMBKe M „Yy3BMUIeM50  7CIIOJbHOr 
onnaranwuiTa OTKpMBKe, Koje je ne:MMMuHO peky1TMBMCaHO. 

Y okBMpy pekKOHCTpykuMje yrrbeHor GaceHa Kocronmau (1965—1970) oTBoOpeHO je HOBO 

Tlorbe KneHOBHMK Ha KOMe je nmouena npoM3BOmM5a yrrba 1973. romMHe. T[lorbe 
KneHOBHMK KOHTMHyMpaHO je panMno Ha nOnmyHR=aBaHWby TiDOM3BORHoy Yyrrba ca 
noBpuiHckor Koma MPađpMkoBau 3a moTpeOe panma TepMoenmekrpaHa M cHaOneBaHMe 

Tpx\viuiTa KOMaIHVIM yrfbeM Ca rOnMUHIM5-MM KamaLMTeTOM On 350.000 mo 550.000 ToHa. 

On 1975. ronvHe yBe/neHa je KOHTMHyanHa TeXHoOJTOrMjja Ha OTKpvMiBLUM Ca TO cwcTeMOM, 
uWiMe Cy 3HaTHO I1ODoOJbulaHM yCI1OBM panna V oBehaBa CMTypHOCT IipOM3BO/H=e yr7ba. 

Teonouike kapakTepMcTMKe neuwuuTa: JlexvMulTe KneHOBHMK OODyxBaTa TepeH, 

noBpulHe OKO 1.2 km?, aanmnanHo om peke MnmaBe. TpaHMuy My udWMHe JNnuMHUja 
MCKHMH5-6Mba M yrrbeHor cnHoja (ca 3anmanma, jyra W McTroka), a 3a ceBepHy rpaHMLy 
yaeTa je BeuiTauka rpaHuMla ca nOBDpuIMHCKMM KOIIOM CTapu Kocronau. 

On cBMX nexuMuiTa M TOBDpHIMHCKMX KOTIOBa yrrba y KocTonaukoM DGaceHy, nexuuliTe 

KneHoBHMK je Hajonvwke KocTronuy Ha ynarbeHocTu on 1 no 2 km onn bbera. 
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AJIyBMJA/IHOT TIOPEKJIA 

JIEC EOJICKOr M BAPCKOT TIOPEHJIA 
CA TIPOC/JTOJLIMMA M MyTJ1AMA 
BATIHOBMTOT CMBOT TTELIIUAPA 

IJIMHA X{yTE, }XyyTO-CMEĐE 
BO CMBE BOJE 

| ECKOBM CA TIPOCJTOJLIMMA TTELIIUAPA 
| M IIMHOBWMTM TTECAK 

CMHMBO-TIJTABE I71MHE M TIEUEHE [J14HE 
| (BRAND) 

(I) yEJbEHM CJ1OJ 

IJ11HOBMTO-ITTECKOBMTM CE/IMMEHTM 
IJIMHE, ITECKOBMTE I714HE, 
IJIy1HOBMTM TTECKOBM, 
TIECKOBM COPTMMPAHIM 
TIO TPAHy/1OMETPWMJCHOIVMI CACTABY 
CIMTHO3PHM, CPEJIH5E3PHM, 
KPyTIHO3PHM 

Cnuka 5.1. Jlumocmpamuapadbcku cmy6 nexuuima yerba KneHogHuk”! 

JlexuvuitTe KneHOBHMK CauMM-aBa MeKM MPKM yrayb (nMrHMT) Koja je MarpaljeH on 

cenMMeHaTa moHTa, KojM cy Ha rpadpMukoj nOKyMeHTaLWjM O3HadeHM KaO /OM-M 

71 [laBnoBvh B. w capanHuvuwi (.... HwwwrpuvjeBuh B.), Cmyo0uja u uO0ejHu mpojekam 3amgaapatba 
nosepuiluHckoo kona KneHoaHuk, beorpan: Pynapcko-reonouika dobakynTeT YHuBepaurTeTa y Beorpany, 
2013, Ta6Gena 5.1; Cnuvke 1.2-1.12, 1.18. a, 6 uv 1.19 a, 6, 1.23-1.26, 5.3; HuwwwrpujeBuh B., 

OnmuMuzaauuja ynpaerbaba rpouecuMa pekynmus6auuje mOG6pulUHCKUX KOMIOGa yarba, nOKTOpcka 

nvceprauuja, YHuBepaureT y Beorpany, Pynapcko-reonouiku dpakynreT, 2014, crp. 149. 
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nnuvoueH (/7i), (no crapoj nonenu), a3aTMM on KBapTapHMX Hacnara — nneMcToLeHa M 
xonoueHa (Cnuka 5.1 u 5.3). 

Y okBMpy ekcrinoaTaLMOHOr IIOJba KneHOBHMK, TpaHCIIOpT yr7ba ce OGaB/bao rapHOM 

ByuoM no Kojioceky on 900 mm u BaroHuma 10, 16, 25 v 50 m3, rne ce HajBehu neo 

yrmba monmpeMao y TE Kocronau A, a MaMbwM neo ce M3HmBajao KaO KOMamHM, 3a 

MHHyCTPpMjCKy M HIMDOKy TOTPpOLIM5oy. YkyriHa KOnMuMiHa OTKOTIaHOr yrrba, y nepMony on 

1973. no 2008. ronuHe, M3Hocuna je 8.997.413 t. 

Ha nOBDpuIMHCKOM KONIy KneHOBHMK TOKOM pana on 1982. no 2009. ronMHe, y 

kapakrTepucTMuHoj ekcrinoaTauuju je 0vV7na KOHTMHyYaHa M MCKOHTMHy2aJlHa OTKOTIHO- 
TpaHcnoprHo-o/nnaranuuiHa orpewma naTa y Ta6enu 5.1.72 

Ta6ena 5.1. OmkoriHo-mpaHcropmHo-o0naoanuuuHa oripeMa Ha Io6puluHCKOM KOTIy KnneHO8HUK 

KanauuvTeT o 
TonMHa Ha npema Kanauvrer | Onpewa 

; Ha jannOBMHM Ha yr;by Ha yrrby 
janoBMHM 

SchRs 300 

SRs 250 

SRs 470 EŠ 5/45 
1%%0— 3.500.000 | EEŠ 5/45,3 koM 650.000 |TlapHe 

< J1IOKOMOTUMBeE 
ES 10/10 BaroHuM 25 m3 

Tpake B 1400 

Onnarau Ars 3000 

SchRs 300 

EŠ 5/45 – 3 koM ES 5/45 

1Žgg4— 2.000.000 | EŠ 10/10 – 2 koM 450.000 |TlapHe 
J1IOKOMOTUMBeE 

Tpake B 1200 BaroHM 25 mš 

Onnarau BRs 2400 

EŠ 5/45 – 1 KOM EŠ 5/45 

2004— ” i ooo.ooo |E 10/10 - 2 koM 200.000 |TlapHe 
2009 BipekriHo J1IOKOMOTUMBeE 

npeGauMBakbe BaroHuM 25 m3 

TexHonoruja ekcnnoarTauuje: T1paHuanvjenHa TexHonoulka uleMa pana rpuka3aHa je 
Ha Crua 5.2. „Ha orkpvBun“ cy nBe eTaxe. Ha Bvutoj eraxv oTKonaBa Garep SchRs 
300. HanBMuieHba M3Ha MeroOBe OTKOTIHe BMCMHe OTKoOnaBa Garep EŠ 5/45 M OTKDMBKy 

npe06auyje nope/n kocMHe eTa>»ke, kojy Garep SchRs 300 ripu noBpaTky kynu. Barep SchRs 
300 oTkp\MiBky no/naje caMOXOHHOM TpaHcriopTepy koju je npeGauyje ropen kocMHe eTa)Ke 
6arepa EŠ 10/70, koju je aarMM npeGauyje y yHyrpautbe onnaranvuire. Ha HWoj eTa»M 

72 MAcro; Vicro, crp. 151. 
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pana 6arep EŠ 10/70. BucviHckMi orkonaBa oko 12 m, a ny6MHckM 7–8 m. YkyrnHa BMCMHa 
eTax»ke je oko 20 m. OrTkpuBky ca eTaxe M npeOGaueHy OTKpMBKy ca BUule eTa»e ripeDauyje 

EŠ 10/70 y orkonaHu npocrop. Ha yHyrpaubeM onnaranury panmM Garep EŠ 5/45, 
6arep neo oTkpuBke rpe06auyje panv ocnoGahlaMWoa HoxuMue yrrbeHe eTaxe M cOpopMuMpa 
eTa»xy BMCMHe OKO 10 m. 

——— š 
TTI — ES 5/45 || š| 

zi G 

STMM 
IMWu bN 

MM »| EŠ 10/70 | šl 
| % 

|| 
i | 

Cnuka 5.2. OcHogHa mexHornouika uieMa pa0a Ha r108puJuHCKOM KOTIy KneHOogHuk73 

Ha orkonaBaWby yrrba panmw EŠ 5/45 y nyCMHCkOM pa/ny nom BeOMa TeUIKMM 
ycnoBMMa, M3Han cCTapMX jaMCKMX M menMMMuHO 3apyuleHMX pamoBa. y npBoj M 

npyroj cMeHM panu Ha yTOBapy yr7ba y BaroHe, a y Tpehoj cMeHU Ha uvuiheMoy yrrba 
on janoBuHe Koja ce aapyuiina y crapMM jaMCKMM panoBMMa.”4 

Hocanauia pynapcka nenaTHocT 3HaTHoO je yrMuana Ha M3rnen TepeHa y rpene;ny 
nexvulTa KneHOBHMK. Ycnen jaMcke ekKcnnoaTauMje moumo je no cneraMba 

noBpulHe TepeHa M3Ha/ OTKOmaHMX MmenoBa nexMuITa, anM ce TO cama MaMWe 
npvmehyje. 3HaTHo je BM/IUbMBMjM yTMUHaj mnOBpuIMHCKe ekcnnoaTauMje. OTKonaHa 

KOHTypa TOBpUIMHCKOTr KOma KneHOBHMK mpencTaBrba TeXHoreHy mmerpecujy. 
OnnaranuuiTa oTKkpMBKke Ha TepeHy ce MaHMQpecTyjy kao TexHoreHa y3BUuleMbba. CBe 
To OMTHO MeM»a Mopdbponorujy TepeHa M_ aMOMjeHT y BM3yeJ1lHOM CMMCJIy. 

Cnorbaultbbe onnaranuvuiTe noBpulMHCKor Kkona KneHOBHUMK Hana3u ce y HenocpenHoj 

onvaMHM rpama KocTronmua w cema Crapuv Kocromau, Ha oko 500 m ceBepHo om 

rpaHMue noBpuWHCKkOr KkKOma KneHOBHMK. TeoMeTpujcka dpwrypa onnaranuvura 
ycnoBrbeHa je npMMeMWM50HOM TeXHONOTMjOM oO/mnaraMba OTKDpMBKe. Y cyuajy 

npenMeTHor ogunaranaMu!Ta rpMMeMeH je KOHTMHyaJHM CMCTeM pamna, Tj. TpaHCnOpT 
TpaHcnopTepMMa ca ryMeHOM TpakoOM M OmnaraHbe onnaraueM y HyOMHCKOM pany, 

73 Vujić S. i dr., Selektivno otkopavanje i odlaganje otkrivke u funkciji rekultivacije površinskih kopova 
uglja. Selective Mining and Dumping of Overburden as Mean for Land Reclamation at Coal Open Pit 
Mines, prir. S. Vujić, Beograd: Rudarsko-geološki fakultet Univerziteta — Elektroprivreda Srbije — 
Akademija inženjerskih nauka Srbije, 2006, str. 36; Buurpujenuh B., OnmuMu3auuja yrpaerbaba 
npouecuMa pekynmusauuje mogwpuluHCcKuX KOMOGa yaJba, nokToOpcka nuMceprTauuMja, YHMBep3MTeT y 
Beorpany Pynapcko-reononuuku opakynreT, 2014, crp. 151. 
62 /AcTo. 
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kojn 3a nocnenMuy majy  cneuMdpMuHy reoMeTpujcky wdwWrypy onnaranuMua. 
OnnaranuuiHu TpaHcnopTep noMepaH je panujanHo y cMepy Ka MCTOKy M CyKLeCMBHO 

nponyxaBaH y nmpaBuy ceBepa. 3Haudaj pekynTMBMCaHoOr rmpocTOpa moceOHO ce 
ornena ca acnekra 6n43uHe Hacerba, acobpanTHMX rnyTeBa, kao M To na ce Hana3u Ha 
caMo neneceTak MeTapa ua3Han rpana Kocronua. 

TEOJIOHIKA KAPTA LUIMPET TTOBHPYyYUJA TIK PKIIEHOBMK" 

1:100.000 

Tin, 

KnenoBMK 

Thapukosau 

l LN — L L L B E E L L 

ip nponyawiyu kowycu crapaa — | __n |nec,eonca 
PETEH/A: la Teonoura rpereruja 

np Knwuenauka cepuja nn Tipoayxrwawa cepuja (Pont) 
an Anynwiyu. (baunija nosoAjea tumyHonM, Decvoa, anenpema |_ yran, neckonu, (MHe o a Teonotuka rparia 

WzzZaHHGGGpITN R enyevjym, neconaHa npeAnocTaBreeHa MM 
B | Anyaulyu,, (bauyaja crapava necxosu M anenpvTa Kovrypa Haceroa nocreneH npena3 

'Gapcka neckosM M anespwTM T, | AnymwjanHa repaca (7-12m) _ 1 ureynxoewanespwma, necxos M Behwpwopaur 
ar AnyevjyM, repaca (3-5m) d necHa repaca (25-35n) (oHrypa Tik"fipvosau" PedHw TOKOBM 

——— anespuru M necxoOm ulrbyHKO8M, necovAHM anespMwTM 

Kowrypa Ti'Knewomw" 

fipea OTK 1:100.000 

Cnuka 5.3. [TIpeane0Ha aeeonouika kapma uuupea 6aceHa yaJba Kocmonau ca nexuumuMza 
KneHogHuk, hupukogau u J]|pMHo”5 

75 BurpujeBuh B., OrmmuMu3auuja yripaerbakba ripouecuMa pekyrnmusauuje ro8puluHCkuX Korto8a 

yerba, nokropcka nuceprauuja, YHvuBepauTeT y Beorpany, Pynapcko-reonoutuk obakynreT, 2014, crp. 152. 
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AHanM3OM M KOHUerNHMjCKMAM peulebeM pekynTMBauMje M mpocTOpHor ypefl)jebe 

ekcnnoaTaLMOHOr TIlOJba HOBpUIMMHCKOr KOma KneHOBHMK, ODOyxBaheHa je noBpulMHa 

on 1,815,250 m? (nyHyTpaLu. omnar. = 1.030.000 m? + [icnomam. omnar. = 785.250 mz). 

TeXHMuKOM pekKynTMBaLWMjOM, OHHOCHO HMBenaLMOHMM panoBMMa Ha TpOCTOpy 

yHyTpauiber onnaranuutTra o6yxBaheHa je noBpuiHa on 324.000 m?. Ha npocTopy 
cnoJbauiHber onnaranvuiTa HMBeJniaLMOHVIM panoBMMa M peKynTVIBaLlMJOM saxBaheHa 

je noBpuiHa on 593.250 m?. CnoHTaHoM npouecy npuponHe cykuecuje npenyuiTeHa 
je noBpuwWa om 192.000 m?. Ha CnwuM 5.4 npwkaa3aHo je nocrojehe craMbe 
ekcnjnoaTaLMOHOr {TOJba HOBPpUIMHCKOFr Korma KJ'IeHOBHI/IK, ca MapkKMpaHMM 

noBpuliiHaMa yHyTpaulkbber M crloy;baulbber onnaranuıTa.76 

Cnuka 5.4. [Tlocmojehe cmatbe ekcrunoamauuoHoa Iogžba Io8puuuHckoo Kkora KneHogHuk” 

76 Mcro, Byjah C., HiMurpuvjeBuvh B., Hukonuh J., MwnoumenBuh ., Makap H., MapjaHau C., /436op 

pekynmugsauuoHoe peuleba mowpuluHckOe KOMma KneHoOGHUK gduujeampuĆymHOM aHanu3OM: 
Mooencku npucmyr ko0 u36opa, XL SYM-OP-IS 2013, 3naruv6op, 8—12. cenTreM0pa 2013. 
7 TlaBnoBMh B. w capanmHMuM (.... dwwpuvjeBuMh B.), Cmy0uja u u0ejHu mpojekam 3amgaapawba 

nosepuiluHckoo kona KneHoaHuk, beorpan: Pynapcko-reonouika dobakynTeT YHuBepaurTeTa y Beorpany, 
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5.1.2. Mo0en peanuioa rpo06neza 

YBMROM y Crynujy v V\nejHui ripojekaT a3aTBapaMba IlOBpuiMHCKor koria KneHoBHUMK, Koju je 

ypanvo Pynapcko-reonotnuika obakynTeT YHuBepaurerTa y Beorpany, 2013. ronuHe, ya3eTe 
cy anTepHaTuBe ripojekroBaH\MX pekynTMBaLIMOHMX TeXHMuKMX peuleMkba 3a BanvnaLWjy 
oBor Monemnma. OHa cy nonpa3yMeBame TOBDpUIMHe pekKynTMBaLWMOHMX BapuMjaHTM, 
jenviHMuHa MHBecTMLMMOHa ynaraHoa M_ MoryhM MakCMManHM TipoOLeHTyalHM y/nleo 3a OHe 
cnyuajeBe koja cy WneHTMuHM Cca aTpMOyTMMa Kao y Ta6Genu 5.2 w Ta0oenu 5.3, kao M 
yna3HOM MaTpMLHOM HaTOM kKpo3 Ta06eny 5.4. Ocranuv nonauu cy npeTnocTaBrbeHM Ha 

OCHOBJy aHajTorHMX C;lyuajeBa IOBpUHIMHCKMX KOrIOBa yrrba y cOba3\i aaTBapakba. 

Ta6ena 5.2. [TlospuuuHcku kori KreHogHuk (ortucHe epeOHocmu) peuiekbba78 

BapujaHTe Mnu K pmw Te pubwM j yMwMbM 

Pen. anrepHaruBe Ki | Ka | Ka | Ka | Ks | Ke | Kr | Ka | Ko | Koo | Ku 

6poj OueHa| min |max|min | min |max|max | min | min | min |max| max 

TipepepeHuuja| O,7 |0O0,6|0,6|0,8 0,5|0,9/0,3|0,3 0,6 |0,1 | 0,85 

1. |Ai- UlyMapcTBo 10000 Bn | PPP | M BH| 3 Tj| 3 |BHR| 90 | B3 

, |-e _ DSn:Gnipr ps 1500 K |KP| C |BRn|B3|Cn| 3 |BR|75 B3 
(paTapcTBo M noBpTapcTBO) 

3. As – Tlorboripunpena (BohapcTBoO 17000 
C |CP| C BR|B3|CH| 3 |BH| 85 | B3 

M BMHOrpanapcTBO) 

u —- Tlorbonpunpena (y 
% KoOM6uMHauuju ca Ai—Aa, As-Ag) 25000, R |KP| B |BOj| 3 CN) 3 BR|97| B3 

5. As — lllyvMapcTBO M 1400 C |CP| B HBO| 3 Cnj| 3 |Cn|87, B3 
norbonpuiBpena 

As – AkBaTopujarHM KOMrInekC 
(BoneHe noBpuiMHe 3a cnopT M 27000 
pekpeauujy) + puGapcTBo y 
KOMOMHauWjuM Ai-As, Ay 

Ay – Cnoprcko pekpeaTMBHM 
T. KOMTIJleKC MI y KOMOMHaL\jM A1—A6 32000 

'As – TlapkOBCKO M XOpTMKyT1TypHO 

8. |ypebehe (nejsaxHa, . 2500 K |DP| B nO|B3|Cn| 3 BR|100 B3 
apxuTekTypa) y KoMOMHauuju ca 
A6, Ay 

A2 —- My3ejckuvi M Ky11TypHO- 
9. |WcTopuMjckM npocTop y 37000, K | RP| B HnO|B3 BC| 3  BH|100, B3 

KOMOMHauWju ca A+, A6, Ag 

10. |A — [ipenyuratbe cnoHTaHoj | lpoog | K |CP| M CH|M3|MC|M3 K |100| M3 
ccykuecujv M ayropekynTMiBaLlWjM 

HanowMeHa: Bpe0Hocmu 3a K+ 0ame cy y (elha), a aa Ki y npoueHmuMa 

PekynTMBauMoHM MoMmen noOuja Ha cBojoj ayreHTMuHOCTM KpO3 HaBemeHe Ta6ene 
5.2, 5.3 w 5.4, koje npencTaBrbajy KOMOMHauWMjy anTepHaTMBa Kpo3 penoBe M 
KpMTepMjyMe KpO3 KOHOHe uMHehM y MaTeMaTMUKOM CMMCJIy MaTpMuHy CTPpyKTypy. 

2013, Ta6ena 5.1; Cnuke 1.2—1.12, 1.18. a, 6 u 1.19 a, 6, 1.23-1.26, 5.3; luwuwrpujeBuh B., OnmnmuMuaauuja 

ynpaerbatba npouecuMa pekynmugauuje mo8pujuHCKuX KOIOo6a ya;pba, nokTopcka nMcepTauMja, YHWBep3uMTeT y 
Beorpany, Pynapcko-reonouuku opakynreT, 2014, crp. 153. 
78 DwwwrpujeBuh B., OnmmuMus3auuja ynpaerbabba nmpouecuMa pekynmugauuje mOGpuluHCKUX KOMOGa YyaJba, 
nokTopcka nuvceprauuja, YHvBepauvrTeT y Beorpany, Pynapcko-reonou:iku cobakynrTeT, 2014, cTrp. 155. 
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HavMe, mpBo je dpopMMpaHa TaDema 5.2 ca OMmMCHMM BpenHOCTMMa 3a CBe 
BapujaHTe M3y3eB KpMTepMjyMa K1 w K1O y kojMMa Cy BpeMnHOCTM M3paX)eHe 

HyMepMuku rno rpeTXoOnHo o0DjauibeHMM MoryhHocTMMa. BpenHocTu kpuvTepujyMa K1 
naTe cy HyMepMukM y HOBdaHMM jenMHMLHaMa eBDpMMa TIO je/MHMuHOj TOBPUIMHM 
pekynTMBMcaHor mpocTopa y XeKTapMMa, MOK Cy BpenHOcCTM KpMTepujyMa K1O 

v3apaxeHe Takole HyMepMukM y npoueHTMMa. 3a cBe KpMTepMjyMe 3anaTe Cy 
BpenmHocTM mpedpeepeHuuvMje y oncery on O no 1 M OHe HMCy MeM=aHe KDO3 CBe 
npMMepe TNONMTOHMX MOnmena aHanM3MpaHMX TOBpUIMHCKMX KOMOBa. HakoH Tora, 
dopwMupaHa je TaOoenma 5.3, ca CBMM HyMepMuKMM BpenHOCTMMa noOOMjeHMX 
KOHBep3MjOM ONMCHMX y HyMepMuke BpenHOCTM KpMTepMjyMCKMX oueHa ca 
penykuvjoM koedpvuvjeHTa 3a 1*103. 

Ta6ena 5.3. TlospuuuHcku kori KreHo68Huk (HyMepuuke 6peOHocmu) peuiekba (IluMwumpujeauh B., 0. 0.) 

BapujaHre Mnu KpmMmTrTepwvwmj y MM 

pen. anTepHaTMBe Ki K2 K3 Ka Ks Ke K Ka Ko Kio | K 

6poj OueHa| min | max | min | min | max | max | min | min | min | max | max 

TipeQoepeHuuja]| 0.7 | 0.6 | 0.6 | 0.8 | 0.5 | 0.9 | 0.3 | 0.3 | 0.6 | 0.1 | 0.85 

1. |Ai- UlywMapcTBo 10 7 14 2 9 6 4 4 8 90 | 8.5 

A2 [lorbonpunpena 

2. |(parapcTBo M 15 | 4 8.5 4 9 8.5 6 6 8 75 10 

noBpTapcTBO) 

As - [Tlorbonpunpena 
3. |(BohapcTBo M 17 5 12 | 55 9 8.5 7 5 8 85 10 

BMHOrpanapcTBO) 

A – Tlorbonpupnpena (y 
4. |koMOGuwHauuMjuM ca At-Ax3, 25 4 11 8 9 6 8.5 7 8 97 8 

A6-Ag8) 

As – UlyMapcTBo M 
14 7 12 3 10 9 7.5 | 55 8 87 9 

norbonpuBpena 

As – AkBaTopujanHuM 
KoMrninekc (BoneHe 

6. |noBpuiHe 3a CnopT M 27 7 14 7 8 4 9 6.5 15 85 5 
pekpeauujy) + puGapcTBo 
y KOMOGMHauWjuM A1i-As, Ay 

Ay – CnopTcko 
7. |pekpeaTMBHM KOMTIITeKC M | 32 4 12 8 9.5 | 9.5 10 7 15 94 7 

y KoMOMHauWMjuM Ai-A6 

As – T1apkoOBCKO M 

8. |xoprvkynTypHo ypeDete | s | a | 12 |8.5 | 9 |85/795) 6 | 12 |100| 8 
(nejaaxHa apxurTekTypa) y 
KOMOMHauWju ca A6, Ay 

A – Mys3ejcku u 

o. |KynTypHo-McTopMicM" ~ | az| 4 | 142 |85 ) 9 | 10 10 | 8 | 12 |00| 9 
npocTop y KOMOMHaLMjM 
ca A+, A6, Ag 

Azo – TlpenyuiTabe 
10. |cnoHTaHoj cykuecujuM M 2 1.5 | 20 |0.01 2 2 0.5 | 0.5b | 1.5b | 100 | 0.5 

ayropekynTuMBauWjuM 

HanoMeHa: Bpe0Hocmu 3a K+ pe0aykogaHe cy 3a 103 
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5.1.3. flpuka3 u aHanu3a peuieba 

Tipwkaa3 peuleba Monena pekynTMBaLMOHMX mpoueca Ha NpMMepy nonMroHa 
noBpuiMHckor Koma KnmeHOBHMK mocTaBrba Cce dbOpMMpaMbbeM kKBaHTMdODMKaLMOHe 

MHMLMjanHe MaTpMue OnnyuMBaMa mpencTaBrbeHor y TaOoenu 5.4. YHoc monaTaka 

3 nmpeTxonHe Ta6eme 5.3 kao monnore dMHM IpBM KOpak y ByulekpMTepuMjyMckKoj 
aHanuvav no MeTonM PROMETHEE ca npedepeHuujanMMa y mocnenM=eM peny KoOjM 

He cauMbaBa OBakoO uiTaMriaHy MaTpMuHy CTpykTypy yna3HMX nonaTaka, Beh ce Kpo3 
kopak 2 y HM3y TaOenapHMXx copopMM Bpuw onpelMBaMe mpedopepeHuuje ki — TMn 1 
(max). Y opwoj MoHorpaQouvja kao M y nWMcepTauvMj je mnmaTra caMO TpBa 

KBaHTMODMKOBaHa MHMLWjanHa MaTpMua y BWRny TaOenapHe dpopMe Kpo3 Kopak 1 
(Banu Ta06e;y 5.4) u Ta6ena 5.5, nok cBe ocTane cauvbaBajy neo npunora McTe. 

TipenMMMHapHOM aHanWM3OM yCTaHOBJbeHO je na Cy 3a yCHOBe HOBDUIMHCKOr KOma 
KneHoBHMK Moryha cneneha pekynTMBauMoHa peuleM-a: ai-Ai: uIlyMapCTBO, ap-Az>: 

norbonpuBpena (paTapcTBO M HnOBPpTaPCTBO), a3-Aa: norbonpuBpena (BohapcTBo M 
BMHOrpanapcTBo), a4-Aa: norbonpuBpenma (y koMOMHauWMjM ca a1-Aa3, as-Aag8), as-As: 
ulyMaPCTBO M TlOTrbonpMiBpena (y KoMOMHauWMjM ca A2, A3, Aa), as-A6: akBaTopujanHuM 
KOMTIneKC (BoOneHe noBpuilMHe 3a cropT M pekpeauMjy) + pwOapcTBO y KOMOMHauUWMjM 
Ai-As, A7, a7–A7: cnopTcko pekpeaTMBHM KOMTIJeKC M y KOMOMHauMjM Ai-As, ags-Aa: 
napkOBCKO M XOpTMKyn1TypHo ypef}eb=e (nejaaxxHa apxvTekTypa) y koMOuMHauWju ca A6, 

Az, ao-Aauz: My3ejckM M Ky11TypHO-MCTOpUMjCKM rpOCTOp y KOMOMHauWMjMu ca A+, As, Aa, a10 
– Azo: npenyuiTaMbbe cnlOHTaHoj cyKuecujuM M ayToOpekynTMBaLuWjM 

Ta6ena 5.4. KaeaHmuqdbukosaHa uHuuujanHa Mampuua o0nyuugaakba (O): (KOPAK 1) 3a nospuuuHcku 
kori KneHoaHuk, peuietba (IHuMumpujeseuh B., đokmopcka 0ucepmauuja, cmp. 156, 

KpwTepMjyMM 
AAnTepHaTuBe| 

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 

a 10 7 14 2 9 6 4 4 8 90 8.5 

az 15 4 8.5 4 9 8.5 6 6 8 75 10 

a; 17 5 12 5.5 9 8.5 7 5 8 85 10 

a4 25 4 11 8 9 6 8.5 7 8 97 8 

as 14 7 12 3 10 9 7.5 5.5 8 87 9 

a6 27 7 14 7 8 4 9 6.5 15 85 5 

ar 32 4 12 8 9.5 9.5 10 7 15 94 7 

as 25 4 12 8.5 9 8.5 9.5 6 12 100 8 

as 37 4 12 8.5 9 10 10 8 12 100 9 

a 2 1.5 20 0.01 2 2 0.5 0.5 1.5 100 0.5 

frunkpurepuj.|| - | | | | | | | | | | | 

TexuHa 0.7 0.6 0.6 0.8 0.5 0.9 0.3 0.3 0.6 0.1 0.85 

EkcTpeM min || max || min min | max || max || min min min max || max 

OueMeHo je ma neceT kpMTepMjyMa nokpMBa eKONMOHNIKe, TeXHMuKO-TeXHOJIOILKEe, 

eKOHOMOKe, nej3axHe, nokanHe couMjanHe M_ npyre acnekTe Bpe/iHoOBaMbba BaXHe 3a 
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v36op peulebbe pekynTMBauWje: Ki – BMCMHa MHBeCTMLMOHMX ynaraMoa mo jenMHMLIM 
noBpulHe, Ka -— WHBeCTMUMOHM nepvonm, Tj. BpeMe MHBeCTMpaMba, Ka3a — BpeMe 
noBpahaja ynoxeHMx cpenmcTaBa, Ka - rOnMUIMM TDpOWHIKOBM KOHTMHyMpaHOr 
onpxaBaM-a no je/nnMHMLWM TOBDpIHIMHe, Ks – yKTiOri!bBOCT pekynTMBaLMOHOr peuleHa y 
aM0OujeHTanHy uenMHy, Ke – nokanHe moTpeOe (MHTepec nokanmHe 3ajenHMue), K - 
TexHonouika cnoXeHOCT M3BoOhBeM-a pekynTMBaLMOHMX panoBa, Ks – opraHM3aLMoHa 
saxTeBHOcT (cnoxeHoOcT) Ma3aBoBeMba panoBa, Ke - BpeMe nocTpekynTMBaLWMOHOr 
KOHTMHyMpaHor onpxaBaMa, Kao -– npoueHTyanHM yneo pekynTMBauMoHe dbopMe 
(BapujaHTe) y ykyriHOM pekyn1TMBaLIMOHOM 3aXBaTy. 

Ha ocHoBy BuMuleKkpMTepuMjyMcke aHanM3e MeTonoM PROMETHEE no0ujeHa je Ta6ena 
5.b, Kkoja naje BpemHOCTM WHmekca mpedpepeHuMja „nojemMHMX #?TpOjeKTHMX 
pekynTMBaLMOHMX peuleba KaO MoryhMX anTepHaTMBHMX BapMjaHTM ypef)eM5a 

nocTpekynTMBaLMOHMX mpenena OuvBumer nmOBpuMHCKOr Koma KneHOBHMK KocTonaukor 
yrrbeHor GaceHa. PaHrvpaW»eM je no0ujeHo onTMMa:uHo peuleHMbe kao HajOorbe 3a naTe 
npenene M OHO nmpe/cTaBrba anTepHaTMBy paHrMpaHy mon OpojeM 1. as, KOJOM Ce 

npennaxe BpahaWwe nerpanvMpaHMx moBpuWHa eKcnnoaTaLMOHOr NHOJba KneHOBHMK 
uIlyMapCKMM M IOJbOnpMBpenHMM 3acamnMMa KOMOMHOBaHO BOneHMM IOBPuUIMHaMa, 
napKOBCKMM, CHOPpTCKO pekpeaTMBHMM M CHMuHMM CanpXajAMa. Y narmbeM IOpeTKy 
cneme: 2. a(A2) - norbonpvBpena (paTapcTBO M nOBPpTapCTBO); 3. asa(Aa) - 
norbonpuvBpena (BohapcTBo); 4. ai(Ai) - noulyMrbaBaMW=e; 5. a4(A7) — CHOpTCKO- 
pekpeaTMBHM KoMmneKc; G. aio(Aoo) - npenyumaMW= cnoHTaHoj cyKuecMjM W 

ayropekynTuBauWjuv; 7. ao(Ai2) My3ejckvi MI Ky11TypHO-MCTOpUjcKM rTlDOCTOp y KOMOMHaLjM 
ca At+, As, Aga; 8. az(A7) – cnoprcko pekpeaTMBHM KOMIIneKC M y KOMOMHaUWjuM a1(Ag); 9. 
as(Aa) – napkoBcko M xXOpTMKynTypHo ypef)eMbbe (nejaaxsxHa apxvirekTypa) y koMOviHauWMjM 

ca ae(A?7),, a Ha kpajy, 10. as(A6) – akBaTopujanHM KOMTInekKC (BOmeHe HOBpuWHe 3a 
cnoprT u pekpeauujy) u puOapcTBo y KOMOMHauWju a1(As). 

Ta6ena 5.5. O0pefl}ueabbe uH0ekca rpedbeepeHuuja (IP) u paHe anmepHamusHux peuebba: (KOPAK 3) 
sa nosapuiuHcku kori KneHo6Huk, peuiekba ({luMumpujeauh B., 0. 0, cmp. 158) 

a az as a as a6 a aa as av T* T Rang 

ai || 0.0000|| 0.4085|| 0.4085|| 0.5282|| 0.3239|| 0.8310|| 0.6408|| 0.6408|| 0.5070|| 0.5634|| 0.5391|| 0.2387|| 4 

az || 0.3592|| 0.0000|| 0.3521|| 0.6690|| 0.2606|| 0.9014|| 0.6408|| 0.5986|| 0.6408|| 0.5634|| 0.5540|| 0.3130|| 2 

as || 0.3592|| 0.1408|| 0.0000|| 0.6690|| 0.2183|| 0.9014|| 0.6408|| 0.6408|| 0.6408|| 0.5634|| 0.5305j|| 0.2629|| 3 

a || 0.0986|| 0.0141|| 0.0986|| 0.0000|| 0.0986|| 0.7606|| 0.5000|| 0.3521|| 0.5070|| 0.5634|| 0.3326||-0.1205|| 5 

as || 0.0000|| 0.0986|| 0.0845J| 0.2394|| 0.0000|| 0.0000|| 0.3944|| 0.2394|| 0.3944|| 0.5634|| 0.2238||-0.5102|| 10 

a; || 0.3592|| 0.2746|| 0.2746|| 0.2606|| 0.1549|| 0.4930|| 0.0000|| 0.3732|| 0.3873|| 0.5634|| 0.3490||-0.1925|| 8 

as || 0.2394|| 0.0141|| 0.0141|| 0.1972|| 0.0141|| 0.7606|| 0.4577|| 0.0000|| 0.1972|| 0.5634|| 0.2731||-0.2207|| _ 9 

as || 0.3732|| 0.1549|| 0.1549|| 0.2887|| 0.1549|| 0.6056|| 0.4014|| 0.2746|| 0.0000|| 0.5634|| 0.3302||-0.1502|| 7 

aw|| 0.4366|| 0.4366|| 0.4366|| 0.4366|| 0.4366|| 0.4366|| 0.4366|| 0.4225|| 0.4225|| 0.0000|| 0.4335||-0.1299|| _ 6 

T || 0.3005|| 0.2410|| 0.2676|| 0.4531|| 0.1847|| 0.7340|| 0.5415J| 0.4937|| 0.4804|| 0.5634| 

TlorbonpvBpenHe pekynTMBaLuMOHe (bopMe y BWNAy paTapCKO-mOBpTapCkMX WM 
Bohapcko-BMHorpanapckMx a3acama y KOMOMHaLUWMjM Cca UIyMCKMM 3acanmnMMa WM 
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BORneHMM moBpulMHaMa, dMjM je OnHOC HeHa, noBpuMMHa M Mpyro 3HaudajHo no6ap 
OBHOCHO OTITMMaJIHO BMCOK y KopenauWMjM ca HnpyrMM anTepHaTMBaMa, y CBaKOM 
cnyuajy 3a jenaH mopboripuBpemaH kpaj KakBa je CrTvuika paBHMua M [lonyHaBJbe, 
oBM pe3ynTaTM ce yKnanajy y mocTojehM ekocMcTeM M rmpe/iCTaB;bajy nmpaBWnaH 
v36op y norneny GvonMBep3uMTeTckor M nejaaxHor Hacnefja.79 

5.2. [loBpuiMHcku Kori TaMHaBa – 3ananuHo [loyrbe 

5.2.1. flpuka3 peanoa rpo0;neMa 

TloBpuiHckM Kom TaMHaBa — 3ananHo [loybe rpafljeH je 3a norpe6e cHaOneBaMba 

yrrbeM TE-TO Kony6apa B. Kako je y Meh)yBpeMeHy v3rpanM=a oBe TepMOeJlekTpaHe 
npekMHyTa, a HacTaBak HeM3BecTaH, ca jemHe CTpaHe, MOK ca /Mpyre, cKkopaulIHoM 
npecTaHak pana noBpuiuMHckor korna TaMHaBa — VcTouHo [loybe, ycnoBMnaM cy na ce 

saBpumw. wa3arpanba |l daae (G6x10% t yrma ronMuWbe) nOBpuIMHCKOr Konma. 
EkcnnoaTauMoHo morbe je y arapMMa cena KaneHvh, Manuvw Bopak, Cko0ajb M 
JaOyuje, oOyxBaTa noBpulMHy on OKo 45 km? (nyxuHe y npaBuy ceBep-jyr 15 km u 

uiMpviHe y npaBuy MCTOK-3arnan 3 km). 

TaMHaBa – \ 
SananHo norbe \ 

Cnuka 5.5. TIpeene0Ha kapma noepuiuHckoe koria TaMHaga — 3ana0Ho TToybe90 

7 Dimitrijevic, B., Vujic, S., Matic, l., Marijanac, S., Nikolic, J., Colakovic, V.: MHOT OATPMIBYTHASH 

MOJAJIbHAHN T1OJEP}KKA T1P/ BDIBOPE PEKyJ1IbTVIBALIMM yrTOJ1bHOFT O KAPbEPA «KJIEHOBH/VIK» 
B yTOJbHOM BACCEMHE KOCTOJALI, 0M3MKO — TeXHMueckMe HNpoGneMbi pa3paGoTkM nopne3HbiX 
McKoOnaeMbiX, /Hcmumym aopHo2oO Oema Cuoupckoso om0emeHun Poccuuckoi AkađeMuu HayKk, 
HoBocuv0upck, Poccuvn, 2013, Bon 2, Hovep: 136—143, e: anpeca: http://elibrary.ru/item.asp?id=21949121; 
Bojan Dimitrijević, Slobodan Vujic, Ivan Matic, Simeon Marijanac, Željko Praštalo, Jovica Nikolic, Violeta 
Colakovic, MULTIATTRIBUTE MODEL SUPPORT IN SELECTING THE LAND RECLAMATION AT THE 
OPEN PIT MINE «KLENOVNIK» OF THE COAL BASIN «KOSTOLAO», Joumal! of Mining Science, 
Springer, Springer International Publishing AG, Germany/USA, 2014, Vol-50, pages: 319—325, e-adresa: 
http://link.springer.com/article/10.1134/S106273911402015X; Byjuh C., HwwwipujeBvh B., Hukonvh 7J., 

Munouenvh H., Makap H., MapjaHau C., M36op pekymmusauuoHO2 peuleba IoGpuluHCKO2 Koma 
KneHoaHuk GuujeampubOymHoM aHanmu3oM: MoOencku nmpucmyn koO u36opa, XL SYM-OP-IS 2013, 

SnaTuv6op, 8—12. cenTreM6pa 2013. 
% Vujić S. i dr., Selektivno otkopavanje i odlaganje otkrivke u funkciji rekultivacije površinskih kopova uglja. 
Selective Mining and Dumping of Overburden as Mean for Land Reclamation at Coal Open Pit Mines, prir. 

S. Vujić, Beograd: Rudarsko-geološki fakultet Univerziteta — Elektroprivreda Srbije — Akademija inženjerskih 
nauka Srbije, 2006, str. 22–23; urpujeBuh B., OnmuMu3auuja yripaerbakba ripouecuMa pekyrnmusauuje 

no6puluHckuX KOMOGa yarba, nokTopcka nMceprTauuMja, YHMBep3aMTeT y Beorpany, Pynapcko-reonouikM 
dpakynrer, 2014, crp. 159. 
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Teonouka w »xuwnmporeomomumka oGenexja: TepeH je Onaro OpexyrbkacT, 
vicripeceuaH HM3OM japyra M_ nonMHOM peke KnanHuue. [ eHepanHu na/an TepeHa je on 

sanana nmpeMa McToky. BpexyrbkacTM meo TepeHa je y reOMOP(DOJIOHIKOM CMMCJIy 
jeaepcka Tepaca. TlonMHy mponyKTMBHe cepvMje npencTaB/bajy  rODRbe TIOHTCKM 
cenMMeHTM: rleckoBV, neO;JbMHe 100150 m. 

YrrbeHa cepuja je xeTeporeHor cacTaBa, nopen cnojeBa yrrba, rpane je cnojeBM M 

npoc;iojuM yrrbeBMTMX M CMBO3eneHMX rnMHa M nmeCkOBa pa3nMuMTMX HneOrbMHa M 
npocTMpabMa. [1lpBuM yrrbeHMu ciToj (ropb) Koja 3axBaTa ueno eKcrinoaTaLMOHO TIOJbe, 
kapakrepuule Beha pac;1ojeHoOcT y OnHOCy Ha npyrM yrrbeHM CITOj, IIOCeDOHO y jy)XHOM 

M jyrosananHoM nerny nexuutia. Y neny norba rne janoBM mpocnojuM He 3ay3MMajy 
Bvule on 20% ykynHe ne0DrbuHe croja, neOrbuHa npBor yrrbeHor cnnoja je 10–20 m, 
ca noBehaMbbseM janoBMx npocnojaka ne0O;rbuHa cioja ce noBehaBa no 60 m. [lpBu 

yrrbeHMu cinoj pa3nBojeH je o/n npyror yrrbeHor cnoja Mef)ycnojHMIM neCkKOM. |leOrbMHa 
neckoBa je 2–20 m. 

IBipyru yrrbeHu cinoj nexuv Henocpe/nHo ucron Mef)ycnojHMX neckoBa, ne0O7JbuMHe je 2— 
10 m, y jybxxHOM ne:y noJba rne ce pacnojaBa, ne0;buHa ca janOBUM rpociojuuMMa je 

no 20 m. KpoBMHy yrmbeHe cepuMje uMHe TODpM5-ONOHTCKM CenMMeHTM (aneBpMTUM, 
TJIMHOBMTM HeCKOBM M Cpe/ibe3pHM nO CMTHO3DpHM IleCKOBM), KBapTapHM CenMMeHTM 
ca jesepckMM TepacHMM HacnaraMa M anyBMjanHMM HacnaraMa peka KnanHuvue M 

BpaHMuMHe. Y OKBMPpy JIMTONOUNLIKMX WdnaHOBa neXWMulTa, HnOCTOje XM/IDOreOJOHIKM 
KonekTopuM M y b1Ma ODOpMMpaHe M3naHM C;10DOnHMX non3eMHMX BoO/na: a1yBUjanHa, 
TepacHa, noB:aTHa, Mef)ycn1ojHa M mnonMHcka. 

TexHonoruja ekcnnoaTauuMje: [loBpumHckM KOm TaMHaBa - SanmanHo Tlobe je 

OTBOpeH y ceBepHOM neny nyx npodwincke nuMHuje 170, ca nBa yceka oTBapaMa, 
ceBepHMM mnyXMHe 1.460 m mnapanenHMM ca mpodpDMHCkOM mWMHMjoM 170 w 
ceBepoWMcTOuHM, nyxuHe 1.998 m. Hpyru ycek ovoryhuo je nMpekTHy Be3y yrrbeHor M 

janoBMHckor obpoHTa ca caOMpHUMM TpaHcriopTepuMa 3a yraJb M3 HOBDpuHIMHCKOr kora 
TaMHaBa - VMicTrouHo [lorbe, a npeko OBMX Ca mpoOMmnMuHMM mocTpojebeM M ca 
CHOJbHMM o/naranMuTeM (yHyTpaulbe onmnaranvmumTe Koma TaMHaBa - lcCTOuHO 

Tlorbe) a3a BpeMe OTBapaM-a Kkona. OTkonaHe Mace OTKpMBKe M3 yceka O/11OXKeHe Cy y 
3OHM ceBepHe M ceBepoMCTOuHe rpaHuLe Kora Ha CHOJbHOM opnnaranuıuTy. Ycek je 
v3BeneH DarepoM npernajHoM ELI 10/70. YkynHo je onnoxeHo oko 1.838 čmš. 

Cnuka 5.6. TIpuHuunujenHa mexHo;touika uieMa omkorna6akba u oO0naoatba omkpu6ke 
Ha no8puluHCKOM Korly TaMHa6a — 3ana0Ho [Tloybešt 

91 /Acro: crp. 22—-23; Vicro: crp. 160. 
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CnorbHo onnaranunuiTe noBpuiMHckor Kona TaMHaBa — 3ananuHo T[loybe Hana3u ce y 

cacTaBy yHyTpaumber onnaranvuma Koma TaMHaBa — WicrouHo Tlombe. Mace 

janoBMHe koje ce nenoHyjy Ha OBOM oOnnaranMulTy omnaxy ce Ha MBe eTaXe 
(nyOMHcka M BMCMHCKa) nmpeko paHuMje o/mnoxXeHMX MaCca. OĐpoHTOBM eTaXa koma 
Hanpenyjy npewma jyry. Eraxe ce npyxajy no npaBuy MCTOK-3ana/ı, noudeTHe nyX)XMHe 

oko 1.000 m, koHauHe myxMHe 3.000 m. Ha orTkpvBuM ce pa3BuUjajy nBe OCHOBHe 
eraxe (ca noneTaxaMa) Ha kojMMa Macy OTKomaBajy poTopHM DarepuM. Ha mppBoj 
eraxuv panv poTopHu Garep SRs 2000. OrTkpuBka | BTO cucTrTeMa ce TpaHcrnopTyje 

TpaHcnopTepuwa kmace 1.600 mm no yHyTpaultbber onnaranuvMuiTa VMcTOuHor IoJba, 
Ha KOMe OTKpMBKy onnaxe onnarau A2zRsB 8500x60. OTkpuMiBky no noBnaTe yrJbeHOr 
cnoja oTkomaBa poTOpHM Oarep SchRs 630. OrkpMBKa ce TpaHcnopTyje 

TpaHcnopTepuMa ca TpakaMa kmace 1.600 mm, a onnaraWbe oDGaBrba CaMOXO/nHM 
TpaHcnoprep BRs 1600 Ha yHyTpauitbeM onnaranutıTy.82 

On 2007. ronuMHe oTkoriaBaHbe OTKpMBKe BpuiM ce ca nBa cMcTeMa. 

• | BTO cacreM uuHe: PoropHu Garep SRs 2000 32/5 + VR, TpaHcnoprTepu ca 
TpakoM B = 2000 mm (4 koM.), u onnarau Aa2Rs-B 8500x60. 

• || BTO cwMcreM uMHM: PoTopHM Oarep SchRs 630 25/6 M caMOXO/HM 

TpaHcnoprep BRs 1400 (37+50)x16, TpaHcnoprepu ca TpakoM B = 1600 mm 
(4 koM.), u onnarau ARs (BRs) 1600 (28+50)x17. 

Tio TrnnaBHOM pynapckoM rnpojekTy, HanpenoBaMbe odbpoHTa panoBa Ha oTKpMBuM je 
TpeoGano ma Oyne napanenHo, mo npaBuy 3aman-McTOK, Ka jyry. Mef)yTMM, 36or 

npo0nema ca peulaBaMbbeM ekcnporipuvjauuvje W HeOnnaroBpeMeHe WMa3rpa/Me o0jekaTa 
sauiTvTe Kona On THOBDUHIMHCKMX BOna, HanmpenoBaMW=e dDpoHTa panoBa, TOKOM 
npoTeknMXx ronMHa, OMHO je MHTeH3MBHO Ha 3amaMmHoj rpaHMuM Kkoma MOK je Ha 

MCTOudHOj 3HaTHO y 3aoOcTaTKy. 36or Tora ce HanpenoBaM=e odbpoHTa panoBa opnnBuja 
panujanHo. 

OrkonaBaM»e yrrba Bpuiui ce, Takohje, ca nBa cicTeMa: 

• | BTH cwcreM uvwiHe: PoropHu 6arep SchRs 630 25/6 vi caMoxonHu TpaHcriopTep 
BRs 1600 (17.5+32.5)x15, koju pane nope/n TpaHcriopTepa ca ryMeHOM TpakoM B 

= 1600 mm (2 kow.) u 

• || BTIH cwcreM uMHe: Benpvwuap ERs 1000/20 koja pamw nopem 
TpaHcnopTepa ca ryMeHOM TpakoM B = 1600 mm (2 koM.). 

YToBap yrrba, ca eTaxHMX TpaHcnopTepa I u II 5T/1I cucreMa, Bpui ce Ha ca0MpHM 
TpaHcmoprep B = 2000 mm kojw TpaHcmopTyje yrab, mpekO cTaLMOHapHMX 

TpaHcnopTepa ca ryMeHOM TpakoM B = 2000 mm (2 koM.) no npo0unaHe. 

Y oBap wvehyc;nnojHe janoBMHe, M3 yrrba, ce ripeko, pacnonenHwXx ypefj}aja (2 KoM.), BpulM y 
TpaHcnopTep ca TpakoM 3a MehycnojHy janoOBMHy, KojM je nocTaBrbeH nmapane/Ho ca 
caOMpHMM TpaHcCHmOpTepoM 3a yrarmb, M Koja je TpaHcnopTyje Ha YHyTpaulWbe 

onnaranuutTe. Ha TpaHcnopTy Mef)ycnojHe janoBMHe, Ha yHyrpauib= onaranıTe, 
aHraxoBaHu cy TpaHcnopTepu ca TpakoM B = 2000 mm (2 koM.). 

9 Vujić S. i dr., Selektivno otkopavanje i odlaganje otkrivke u funkciji rekultivacije površinskih kopova 
uglja. Selective Mining and Dumping of Overburden as Mean for Land Reclamation at Coal Open Pit 
Mines, prir. S. Vujić, Beograd: Rudarsko-geološki fakultet Univerziteta — Elektroprivreda Srbije — 

Akademija inženjerskih nauka Srbije, 2006, str. 23–27, Cnuke 2.9, 2.10 u Ta6ena 2.8. 
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OnnaraWe Meh)yycnojHe janoBuMHe Bpui ce onnaraueM ARs (BRs) 1600 (28+50)x17. 

Ha npocropy yHyTpaulkber onnaranuuiTa noBpuiMHCckor korla TaMHaBa — 3ananHo [lorbe 
npenpBuijeHo je onnarakbe nenena, uirbake M_ KapOOHaTHOr My7ba, Kao M rurnca, kojM ce 

jaBrbajy Kkao HycnpoM3BoOm npWnMKOM pama TepMoemekrpaHe Konmy6capa B. Tipewa 
Cmpameouju pa36eoja eHepaemuke Peny6nuke Cpouje do 2015. ao0uHe npenBvf)eHa je 
rpanba TepoemekrpaHe Kony6Gapa B cHare 2x350 MW. CaropeBaMb»eM yrrba, kaO 

HycripoM3aBon, M3nBajahe ce oko 200 ih nenena, ulmake M KapOOHaTHOr MyJba, kao M 
rvnca oko 16 th. PanoBM Ha cpDopMMpaMoy 3aBpulHe eTa)Ke Ha TOBPUIMHCKOM KOTy, a 
CaMMM TMM W KaceTa, W3BOPeHM Cy Yy CarmaCHOCTM ca ypeHnHOM TeXHMUKOM 
nokyMeHTaLW/joM. OopMupaHa je kaceTa 3a onmnaraMe rMmca M y 3aBpumHoj cOba3M je 
dopMupaMe rnpBe kaceTe 3a onmnarabe nmenenma, uuUbake M KapOOHaTHOTr My7ba. 
TipenBuf}eHa je warpantba ykynHo neT KaceTa, cBaka 3aripeMMHe cca 8x106 mS. Kacere ce 

dbopMupajy ocTaB/baHb»eM TIIpocTOpa y BMCMHCKOM OJTIOKy, npMnMKOM pana omnaraua Ha 
onnarabbvy Maca, a KoHauaH ODnuMK kaceTe (HarMO M BMCMHa) Owhe cpDopMMpaH panoM 
Đ6arepoM npernajHoM ElILI 6/45 u rpafjeB/iHCKOM MeXaHWM3aLlMjOM. 

Y nocnenMbwx ronmMHa mojaB/byjy ce npoOmeMM kojM Cy WManmM 3a nocnenWMLuy 

oncTynaM»e on npBo0OurTHor rpaBua pa3Boja Kona, OnHOcHO rpaBua HarpenoBaHba 
dbopoHTa pynapckMx panmoBa Ha OTKONnaBaM»y janOBMHe M yrrba, KaO M Ha pa3Bojy 
yHyTpaulber onnaranuumTa. Tw npoOneMM Cy nWMpeKTHO yCHOBMNIM HeMOTryPhHOCT 

onnaraW»a janoBUMHe y uHeoM O(DpoHTy onnaraMa no rpaBLuy 3anan–McTok. Onnarakbe 
janoBMHe caMo Ha 3amanHoj cTpaHu kora je, y onpef)eHOM TpeHyTKy, nOBeNO no 
npo0neMa HenmocTaTka cMeulTajHor rmpocTopa, na ce nouino y cMTyauMjy ma cy ce 

onnaranuvuiHM OnmoKkoBM | w || BTO cwcreMa mpeBMume nmpvMOnWMxWMnM. TOkOM 2010. 
ronvHe 306or HenocTaTka cMeulTajHor rpocTopa, 6uno je HeonxO/HO Ca Mef)yCJ1OjHOM 
janoBMHOM Ma3ahu Ha cnorbaulkbbe onnaranuMulTe. 

JenaH om HauMHa 3a mpeBa3MnaXeM5e HOBOHacTame cuMTyauMje je WM3nM3aM5e 

saBpuiHe eTaXe Ha yHyTpaulbeM opnaranMmuuTy, 3a jemaH HMBO Oonm 15 m. OBO 
nonpa3yMesBa a 6u nocrojeha kaceTa 3a rurnc u neneo, uljbaky M KapOOHaTHM MyJb 
6una 3akumnaHa, a y BMCMHCKOM 0O1OKy 3aBpuiHe eTa»e, Ha MCTOM IipocTopy, 6une 6M 

dopMupaHe HoBe kaceTe. Tipocrop 3a kacere QbopMwupahe ce panoM onmnaraua | 
BTO cucremwMa Ha onnaraWy Maca Ha 3aBpuiHoj eTaxuM yHyTpaulHbber onnaranuuiTa. 

Ta6ena 5.6. Tipezne0 oripeMe no8apuluHckoe Koria TaMHa6a — 3ana0Ho T[Toybe93 

PenHu 6poj MauinHa Q (mšrm/h) Qh (čmš/h) Qgoa (čm3/god) 

1. SRs 2000 6,000 3,000 12,000,000 

2. SchRs 630 4,100 2,000 8,000,000 

3. SchRs 630 4,100 2,000 8,000,000 

4. A2RsB 8500*60 8,500 4,000 / 

5. BRs 1600 4,800 2,000 8,000,000 

6. SchRs 1600 25/3 6,600 3,500 14,000,000 

7. BRs 2000 8,800 8,000 / 

8. A2RsB 12000 12,000 11,000 / 

% [lannoBvh B. w capanHMuM, AKkmye/nu3o6aHu uHeecmuuuoHu npoopaM u3apaOtbe mospuluHcko2 kona 
TaMHa6a — 3ana0Ho mobe, Beorpan: Pynapcko-reonouik\ dpakynTeT YHMBepavTreTa y Beorpany, 2007, 

Ta6ena 4.3. 
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Yrarb ce oTkonaBa GarepoM SRs 630, u TpaHcnopTyje no Be3Hor TpaHciropTepa 
noBpuliMHckor Koma TaMHaBa — MicTouHo Tlombe, a OBMM o MmpoOuwMnMuHor 

nocTpojeMb=a. JanoBMHy M3 yrrbeHor crinoja oTKoraBa Garep SchRs 630 (oTkonaBa uM 
yrarb) a novMohy caMoxXonmHor TpaHcrnopTepa rnpe06auyje y oTkonmaHM rpocTop. y 
Ta6enu 5.6 nar je npernen onpeMe ca kanauMTeTMMa.%“ PoropHM Garep SchRs 
1600 25/3, onnarau A-Rs-B 8500*60 u TpaHcnoprepu ca TpakoM BRs 2000 pane Ha Il 
BTO cucremwmy oznn cpenuHe 2009. ronuHe, on Kana cy yKrbyueHe M pacro/nenHe cTaHULIe 

HaMeM»eHe 3a pa/n Ha yrrby. Y AkTyenM3OBaHOM MHBeCTMLIMOHOM TIporpaMy M3rpanWwe 
noBpuiMHckor Korna TaMHaBa — 3anazHo Tlorbe (2007. ronvHa) npenBuf}eHa je HaGaBka 
jour jenHor poropHor Garepa SchRs 630 25/6 (s3a orkonaBaM=e yrrba) M onnaraua 3a 
eh)ycnnojHy jarnoBMHy Az2Rs-B 12000.85 

5.2.2. Mooerni  peannHoa ripo0nneMa 

Ha npuivepy noBpuiMHckor Koria TaMHaBa — 3anayHo [lorbe 3a pa3anuky o koria KrleHOBHVK 

yapuiheH je joui! kKpviTepvjjyM Kip, kopenaLWMOHM O/HOC TIDOCTOpHe M BpeMeHCKe /MHaMMKe 
pekynTMBaLIMOHMX panoBa, KojM MOXe OWTM KaTeropMCaH ajTepHaTMBHO M [O)KeJbHO 
OTIMCHOM KBaHTMODMKaL\MJOM, C OO3MPOM Ha TO na je ripViMeHTbMB 3a KOTITOBe KOjM Cy y pa/ny 

ORBHOCHO Ha KOjMIMa Ce BpulM  akKTMBHa ekcCrinoaTaLja. 

Ta6ena 5.7. TlogpuiuHcku kori TaMHa6a — 3ana0Ho TloJbe (orucHe epe0Hocmu) peuiebba86 

Pen. BapujaHre Mnn KpMuarepwpMwjiyWMuM 
6poj anrepHaTMBe K, |Ko Ka|K,|Ks5|Ke | K | Ka Ko Kao | Ka | Ki 

OueHa| min |max|min | min |max|max| min | min | min max |max|max 

TipebepeHuyvja| O.7 |0.6|0.6)0.8/0.5|0.9| 0.3 | 0.3 , 0.6 0.1 |0.85|0.25 

1. |Ai— UlyMapcTBo 1500 |BR , nP| M |BH| 3 | Ch 3 BB | 2%. |B3| B 

2. |A2—- TlorbonpwBpeAna 11000| K |KP| C |Bn|B3| Cn | 3 | BH | 40% | B3 | CH 
(parTapcTBo u noBpTap.) 

As — uUlywapcTBo u norboripvinpena 3. (Kšmažauzjemmz) DO 12500| n |CP| C |Bn| 3 |Cn | 3 | BH | 15% | B3 | Cn 

As — AkBaTopujarHM KOMTIIeKC 

4. |(BomeHe noBpuiHe) + pu6apcTBO 2500 | K |BP| M |nO| 3 | MO  M3| BH |10% | 3 |MNH 
AdA+-As, Ay 

A — Cnoprcko pekpeaTMBHM 

KOMTIneKC M y KOMOMHauWjM AJ/A+—Ak 

6. |A,o— 3oHa 3a MHnycTpujcky rpanby |30000, K |BP| B |nO|B3| Cn |M3 K % |B3| B 

A— TlorbonpuiBpenHa Hacerba M 
7. |pecrwryuvja a3a ceocka Hacerba + 25000 BH|CP| B |BHR|B3| Cn 3 BB | 20% | B3 | MB 

AdlAY-A6 

AAx — TipuBpeMeHa onnaranuvuiTa 
8. |(nenena,uwbake,janoBMHe M mp.)+ |10000, K |KP| M |nO| 3 | MC | M3 K 3% 3 |BnH 

A16/Ah A10 

Axg — Crouapcko- oapMepckuM 9. Ko'imnem+Ž'B/AŽ°AŽAŽA&AWA'3 2000|Bn|nP| B |BR|B3| Cn | 3 | BR | 10% | B3 | M 

A+o — Tipoutpekbbe npMponHMXx 

10. |pesepBara (6MonuMBep3MreTa)+ Auy/ | 1000|BH|CP| C |BHR| 3 | Cn M3| CH | 20% | 3 |Cn 
A'v AAY AEYA71 AB, A121 AlSv AW,A!BY 

1170 čzj a iipenyuurakse/cinogratioj 0.01 | K |CP| M |CR|M3|MC|M3| K | 5% |M3| | 
cykuecuju /ayropekynTMBauWju 

15000 C | nP| B |nO|B3| T | 3 BB |15% | 3 |MB 

HanowMeHa: Bpe0Hocmu 3a Kt 0aame cy y (elha), a aa Kio y rnpoueHmua 

% \Mcro. 
ŠSVujić S. i dr., Selektivno otkopavanje i odlaganje otkrivke u funkciji rekultivacije površinskih kopova uglja. 
Selective Mining and Dumping of Overburden as Mean for Land Reclamation at Coal Open Pit Mines, prir. 

S. Vujić, Beograd: Rudarsko-geološki fakultet Univerziteta — Elektroprivreda Srbije — Akademija inženjerskih 
nauka Srbije, 2006. 
% liuarpuvjeBuh B., OnmuMu3auuja yripaerbakba rpouecuMa pekyrmugsauuje rogpuluHckuX KoIo6a ya;ba, 

nokropcka nvceprauuvja, YHuBep3uTeT y Beorpany, Pynapcko-reonouiku obakynreT, 2014, crp. 164. 
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Ta6ena 5.8. TTogpuuuHcku kori TaMHa6a — 3ana0Ho T1oybe (HyMepuuke ape0OHocmu) peuletba 
(Huwumpujeseuh B., 0okmopcka 0ucepmauuja, cmp. 165) 

BapujaHTe KpPppmMTrTe pv j y omM M 

Pen. MiijcurropHarMEBo7 ii PZK5 Ka Ka Ks Ke K Ka Ko | Ko |Kuq| K 

Gpoj OueHa min | max | min min | max | max | min min min | max |max| max 

TipedeepeHuuja! 0,7 | 0,6 | 0,6 | 0,8 | O,B | O,9 | O,3 | 0,3 | 0,8 | 0,1 |O,85| 0,25 

1. Ai— ulyMapcTBO 1,5 | 9,0 2,0 2,0 9,0 6,0 4.0 4,0 8,0 80 |8,5| 6,5 

Az— norboripvuBpena 

(parTapcTBo u noBp.) 

As — ulyMapcTBo M 

norbonpuviBpena 
|| 12,5| 6,0 5,0 4,0 9,0 | 7,25 | 5,0 5,0 8,0 90 |8,75| 5,25 

3. ({koM0uHauuje 

AHdA>z,) 

As — akBaTopujanHu 
KOMrInekc (BoneHe 

4. noBpuiMHe) + 2,5 | 15 2,0 2,0 6,5 4,0 2,0 2,0 8,0 10 |5,25| 2,0 

puw6apcTBo Ad/A+1-As, 
~ 

A7 — CrIOpTCKO 
pekpeaTMBHM 

5. KOMTITeKC M y 15 5,0 2,5 8,0 6,5 9,0 6,5 6,5 9,5 15 7,0 | 2,0 

KOMOMHauWjuM A7/Aqi- 
Ae 

Anio— 3oHa 3a 
6. MHRyCTpMjCKy 30 2,0 2,5 8,0 6,5 9,0 5,0 3,0 2,0 40 8,5 | 6,5 

rpantby 

Axii — norbonpuBpe- 

nHa Hacerba M 
7. pecTuryuuja 3a 25 | 9,0 | 5,0 | 8,0 | 9,5 | 9,5 | 5,0 | 6,5 | 8,0 20 |9,0| 2,0 

ceocka Hacerba + 
Au/Aa-A6 

Aa6 — npuBpeMeHa 
onnaranuuiTa 

8. (nenena, uirbake, 10 1,5 8,5 2,0 6,5 5,5 2,0 2,0 2,0 3 5,5 | 9,0 

janoBuHe u np.) + 
Aad/Aa, Ad0 

Aia — cTOuapckoO- 

dpapMepcku 20 | 9,0 | 2,5 | 8,0 | 9,0 | 9,5 | 6,5 | 5,0 | 9,5 | 10 |8,0| 2,0 
e |errteme A8 As, | | | | i i i | | i 

M, Az, Aa, Ai, A3 

Aauig — npouipebe 
npviponH\MX 

10 pe3epBaTa 1 
” |(OwonWBep3MTeTa) + 

Aau/ Ai, Aa, A,AJ, 
AAa, Auz, A3, Auz, Aa8, 

8,0 5,0 5,0 9,5 6,0 5,0 3,0 5,0 20 |5,0| 4,0 

Azo — npenyuiTabe 
11. CI'IDHTaI:in' 

CykuecujM M 
ayropekynruBauLWjuM 

0,01| 1,5 | 5,25 | 2,0 4,0 2,0 2,0 2,0 2,0 30 |1,75| 6,5 

HanoMeHa: Bpe0Hocmu 3a K+ pe0aykogaHe cy 3a 103 
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Tlopen Tora, oBne cy Kao BapuUjaHTHa peuleMba y OHHOCy Ha TpMMep KneHOBHMKa 
naTM:: Axe – npviBpeMeHa onnaranuu!ta (nenena, uuibake, janoBMHe M np.), uTo ce 

TOKOM ekKcnnoaTauMjM nmo mpojekTy M ocTBapyje W Ay — crouapckKo-coDapMepckM 
koMrnnekc Kao Moryhe peulebe y nocTeKcnnOaTaLMOHOM nepMony, Kao M Aio — 
npouipebe npMpommHMX pegaepBara (OMonMBepa3MTeTa), Aii — mnorbonpuvBpe/nHa 
Hacerba u pecTuMTyuMja 3a ceocka Hace7)ba, Ato – aoHa 3a MH/lycTpMjcky rpanMHoy M Auio 
– npouipeMoe rpuvpo/iHAX pea3epBaTa (0MonuMBep3MTeTa). 

5.2.3. Tlpuka3 u aHanu3a peuieba 

Tipwkaa3 peuleba Monena pekynTMBaLMOHMX mpoueca Ha NpMMepy nonMroHa 
noBpul/Hckor koma TaMHaBa — 3SamanHo nombe mocTaBjba ce dbOpMMpaHbeM 

KBaHTMODMKaLuMOHe MaTpMue O/mnyuMBaM5a rmpe/iCTaBjbeHor y TaGenM 5.9 yHoC 
nonaTaka WM3 mnpeTxomHe TaODeme 5.8 kao nomnore udMHM npBM KOpak y 
BMulekpvTepujyMckoj aHan43aWM mo Meronwu PROMETHEE ca npedepeHuujanMa 

MCTMM KaO y npeTXO/IHOM crlyuajy 3a npBMX Kii kbiTepujyMa + nonaTM 3a KpvTepujyM 
K2. 

HaMMe, y OBOM npWMMepy MaTpMuHy CTpyKTypy udMHM 12 KpvwTepuMjyMa 

npe/icTaBrbeHMX y KOnMoHaMa M jenaHaecT aTpvOyTa pekynTMBaLWMOHMX BapMjaHTM 
naTuMx y penoBUMMa. 

Ta6ena 5.9. KaaHmuqdbukosgaHa uHuuujanHa Mampuua o0nyuu6akba (O): (KOPAK 1) a3a noespuuuHcku 
kon TaMHa6a — 3ana0Ho Tlorbe, peuiebba (IHuMumpujesauh b., 0okmopcka meaa, cmp. 166) 

KpvwTepuMjyMM 

AAnTepHaTuBe| 

K1 K2 K3 K4 K5 K6 K7 K8 K9 || K10 || K11 || K12 

a 1.5 9 2 2 9 6 4 4 8 80 8.5 || 6.5 

az 11 || 1.5 || 8.5 6 9 8.5 6 6 8 75 || 8x75 || 4 

aa 12.5|| 6 5 4 9 |7.25|| 5 5 8 90 || 8.75 ||5.25 

a4 2.5 || 1.5 2 2 6.5 4 2 2 8 10 ||5.25 || 2 

as 15 5 2.5 8 6.5 9 6.5 || 6.5 || 9.5 15 7 2 

a6 30 2 2.5 8 6.5 9 5 3 2 40 8.5 || 6.5 

ar 25 9 5 8 9.5 || 9.5 5 6.5 8 20 9 2 

as 10 || 1.5 || 8.5 2 6.5 || 5.5 2 2 2 3 5.5 9 

as 20 9 2.5 8 9 9.5 || 6.5 5 9.5 10 8 2 

ai0 1 8 5 5 9.5 6 5 3 5 20 5 4 

a 0.01 || 1.5 || 5.25 ||_2 4 2 2 2 2 30 || 1.75 || 6.5 

{Tuwnkpuwrepuj.|| | || || | | | | | | | | | 

TexuHa 0.7 || 0.6 || 0.6 || 0.8 || 0.5 || O.9 || 0.3 || 0.3 || 0.G || O0.1 || 0.85 ||0.25 

EkcrpeM || min || max || min || min || max || max || min || min || min || max || max || max 
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TipenMMMHapHOM aHanWM3OM yCTaHOBJbeHO je na Cy 3a yCHOBe HOBDUIMHCKOr KOma 
TaMHaBa — 3ananHo nobe Moryha cneneha pekynTMBauMoHa peuleMa: 3a ai-A+ 
ulyMapPCTBo, a2-A> noybornpuBpena (paTapcTBO M nOBPpTaPCTBO), a3-As ulyMapCTBO M 
norbornpuBpena y KoOMOMHauujM a M az, 3a a4-A6 akBaToOpujanHM KOMIIneKC (BoOoneHe 
noBpulMHe 3a cnopT M pekpeauvMjy) + pwGapcTBO y KOMOMHauMjM ai-As, 3a as-Agz 
CHOPpTCKO-pekpeaTMBHM KOMTITeKC M, y KOMOMHauWjM ca ai-Aa, 3a ae-Aio npenBuf}eHa 
jeasoHa a3a MHalycTpujcky rpanMb»y, a 3a a7-Ai1 norboripvipBpenHa Hace?;ba M pecTuMTyuuja 
sa ceocka Hace)Jba y KOMOMHauWMjM ai-Aa4, 3a ag-Ai npMBpeMeHa oannaranMuTa 
(nenena, uubake, janoBMHe M Mp.) y KoMOMHauMjM a1-A6, 3a ao-Ais cCTOudapCKO- 
dbapMepcku koMrinekc y KOMOMHauWjM ca TypMcTMukKMM M HnapKOBCKMM ypelT)jeHbb5eM M y 
KOMOMHauWjM ca aa3, a4, a5, M a11, 3a at0–Aig npouiipebe npMponHMX pe3epBaTa M 

(0vwope3aepBaTa) y koMOuHauujuM ca BehuM OpojeM peuleHbeM M, Ha nOCNHeTKy, 3a a11— 
Azo mpenmyuTaMbe cnoHTaHoj cyKuecMja (ayropekynTMBauWMjM).  Ha · OCHOBy 
BMulekpvTepujyMcke aHanaM3e MeTronoM PROMETHEE nobujeHa je Ta6ena 5.10, koja 

naje BpenHocTM MHmeKca mpedpepeHuuja mojenmMHMX IrpojekTHMX peKynTMBaLWMMOHMX 
peuleba kao MoryhMx anTepHaTMBHMX BapujaHTM ypeheMa nmocTpekynTMBaLWMOHMX 
npenena Ha NOBPpUIMHCKOM Komy M OmnaranMHIHOM rpocTOpy Koma TaMHaBa — 
SananHo Tlormbe konyGapckor GaceHa yrmba. PaHrupaMbseemM je no0OuMjeHoO OrmTMMaJIHO 
peutebbe a3a naTe npenene M OHO rnpe/cTaBrba: 1. a1-Ai: noulyMrbaBaMe; 2. a7—A+11: 
norboripMiBpenHa Hacerba M pecTMTyuuMja 3a ceOcka HaCe7ba; 3. aa-As: ulyMapCTBO M 
norbonpuvBpena y Mef)ycoOHoj KOMOMHauWjM; 4. aio-Aio: npouipeMbe npMponHMX 
pesepBaTa (OMonMBep3uMTeTa); 5. as-Aio: a3oHa 3a MHNnyCTpMjcky rpanMy; 6. as—A+6: 
npvBpeMeHa onnaranuultra (nenena, ulbake, janoBMHe M KOMyHanHor oTnaMna); 7. 

aa-AWe: akBaTopuMjanHM KoMmnekKC (BoOneHe moBpulMAHe) + pwOGapcTBo; 8. ao-Aha: 
crouapcko-cbapMepckM KOMNnekKc; 9. aA> nomonpMBpema (paTapcTBoO M 
noBpTaPCTBO); 10. aii-Azo: npenyuiTaHbbe crloHTaHoj cykuecuMjM M ayTOpekynTMBauWjWM 

v 11. a5--A7: CnOpTCKO pekpeaTMBHM KOMTIJTIeKC. 

Ta6ena 5.10. OBpel)}u6abbe uH0ekca ripeqbpepeHuuja (IP): (KOPAK 3) peuieba9 

a az a a a5 a6 ar as as a a T+ T PaHr 

a ||0.0000||0.5615||0.5462||0.6000J|0.8615||0.5538||0.4692||0.6538||0.6923||0.5385||0.5462||0.6023|| 0.3638) 

az ||0.2692||0.0000||0.2462||0.4000||0.6769||0.4538||0.3308||0.3615||0.5538||0.2846||0.3615||0.3938||-0.0985|| 9 

as ||0.2846||0.4538||0.0000||0.4923||0.7692||0.5462||0.3308||0.5462||0.5538||0.4462||0.5462||0.4969|| 0.1038|| 3 

aa ||0.0923||0.4154||0.4154||/0.0000||0.5077||0.4154||0.4154||0.2154||[0.5077||0.4385||0.4385||0.3862|-0.0623|| 7 

as ||0.1385||0.3231||0.2308||0.3769||0.0000||0.2000||0.2000||0.4692||0.1231||0.3615||0.5308||0.2954||0.2869|| 11 

as ||0.2769||0.5462||0.4077||0.5077||0.3692||0.0000||0.2846||0.4692||0.3692||0.5077||0.5462||0.4285|| 0.0069|| 5 

ar ||0.3462||0.5769||0.4385||0.4538||0.5923||0.5462||0.0000||0.5462||0.3615||0.3615||0.5308||0.4754/|| 0.1146|| 2 

as ||0.2231||0.4538||0.4538||0.4000j||0.4538||0.3615||0.4538||0.0000||0.4538||0.4769||0.3846||0.4115||-0.0431|| 6 

as ||0.1385||0.3692||0.3231||0.4385||0.4846||0.4154||0.2462||0.5462||0.0000||0.4538||0.5308||0.3946||0.0685|| 8 

aio||0.3231||0.6769||0.4154||0.5615||0.6385||0.4000||0.4077||0.5231||0.5462||0.0000||0.5308||0.5023|| 0.0685|| 4 

aii||0.2923||0.5462||0.4538||0.2538||0.4692||0.3231||0.4692||0.2154||[0.4692||0.4692/|0.0000||0.3962||-0.0985|| 10 

T -||0.2385||0.4923||0.3931||0.4485||0.5823||0.4215||0.3608||0.4546||0.4631||0.4338J||0.4946| 

8 Byarrpvjenuh B., OnmuMuaauuja yripaerbatba ripouecuMa pekyrmugauuje no6puluHCKuX KOITO6a ya;rba, 

nokropcka nvceprauuvja, YHuBepauTeT y Beorpany, Pynapcko-reonouikv obakynreT, 2014, crp. 167. 
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OuurnenHo je M Ha OBOM NnpMMepy, mpecynaH yTMHaj Ha M3Oop moulyMJbaBaMb5a 
MvMana amCOHQyTHO HajHMXxa ueHa on 1.500 ć/ha M penmaTMBHO BMCOKa Moryha 

noBpulHa 3ay3MMaM>Oa HIyMOM, HOpen OCTaJWMX IOBOTbHMX KDpMTeDpMjyMM KOjM Cy 
yrvuananı Ha nOHOuleMbbe OBakBe OJUT1yke. ŠaTMM cnene M3rpanMa TOTboripviBpe/nHVX 
Hace;ba M pecTMTyuuvja 3a ceocka Hace;ba kao onnMuaH BMA pereHepaLlje CeOCKMX 
nowahuHcTaBa kKoja cy Mopana OMTM yKmoMb=eHa Ha NyTy OCBajaba TaMHaBCKOr 
navrHvTa Ha neBoj oDGanM Kony6ape. TloroM nona3e norbonpuBpe/HHe M ulyMapcke 
pekynTMBaLMOHe OpopMe y BMHy KOMOMHOBaHOr TOlIyMTbaBaMba M rTO7JboripMBpene M 
npouipeM=e rnpuMponHMX pe3epBaTa (GMonmWMBep3uMTeTa), UITO nOnpMHOCM O/DXXMBOM 
pa3Bojy oBor paBHMuapckor M Hekan HoO7bornpuBpe/Hor kpaja. Y cBakOM cCIlyuajy, 3a 
jenaH norboripMBpenaH kpaj kakBa je TaMHaBcka paBHULa M KoO;lyOapcku kpaj yonuiTe 

oBM pe3ynTaTM ce yKnanajy y mocTojehM ekocMcTeM M rmpe/iCTaB;bajy npaBWnaH 
v36Cop y norneny OMonmMBep3MTeTCkor, nmejaaxHor, aHTpomoreHor M npyulTBeHOr 
Hacnefja u Tpanauuje. 

Ha kpajy oBe aHanM3e noOuja ce y 3aBpulHoj TaOenapHoj OĐOpMM y OKBMPy 

TIPMJIOFA ||-4: onpef)}Babbe cBMX mapoBa moTrnyHMX mopenmaka [P*+, I*} i [P-, |} kao 
M3na3HM pe3ynTaT Koja npencTaBjba 3aBDpHMIHM 4. kopak y HaBeneHoj 
BMiiIeKpMiTepMjyMCkKoj aHanma3v.98 

5.3. IloBpuiMHcku Kori BoryToBo Ceno, yrrbeBMK 

5.3.1. flIpuka3 peanHoa rnpo0neMa 

TipBw nonauvM o reonorMjMu npocTopa YrrbeBuMka mnaTupajy jour 43 1880. ronuHe, a 
npBM panoBM Ha ekcrnnoaTauuMjM yrrba 3anouenM cy 1899. jyXHO M jyrOMCTOuHO O/ 
crapor Hacerba YrrbeBMK y M3maHaudKMM 3OHaMa. Ho 1967. yramb je noOuvjaH ca 

nOBpuIMHCKMX KOmoOBa Crapa Jawa, Muhuhu I, Muhuhu II w BoryroBau, Kao M M3 

Crape JawMe. 

VIiHTeH3uiBHa reonoulka McTpaXxMBaM-a ODaBrbeHa cy y nepvony on 1958. no 1962. 

ronuMHe, kana cy Ha no/npyujy BoryroBo Ceno — CeBepHu peBuMp M BoryToBo Cejo — 
Jy%HM peBMp WM3OyuleHe moTpeOHe WMcTpaX%XHe OyuloTMHe. leTarbHa reonmouika 
MWicTpaXXiBaHba CMDpOBMHCKe Da3e peBuMpa BoryToBo Ce;o – CeBep M3BeneHa cy 1975. 

kana je 30yuleHo 55 McTpaXxHWMX OyuloTMHa. 

On 1997. ronuHe no naHac Ha rnpocTopy noBpuiMHckor korna BoryToBo Ceno – CeBep 
yrnaBHOM Cy peanM3oBaHa MHXXKeH»epckO — reonouilka MreoMeXaHMuka McTpaXWMBaHM-a 
Jyroa3ananHe, 3ana/He, ceBepHe M MCTOuHe KOCMHeO. 

Teonouka rpahba: Jlexvure yrma BoryroBo Ceno mpeMmcTaBrba npWw0M)KHO 

cpenMulRoM neO reHeTCKM M nernO3MLMOHO jenMHCTBeHOT yrJbeBMuKOr yTJbOHOCHOr 
npocropa (nonerbeH Ha mBa mena nmaneoreHMM CcenMMeHTMMAa), Koji ce Hana3M 

28 HwwwrpujeBuh B., „V36op pekynTMBauMoHor peuleM5a noBpuMMHCKor Koma “TaMHaBa — 3ama/Ho 
norbe* BMuleaTpMOyTHOM aHanM3oOM“, SELECTION OF THE LAND RECLAMATION OPTION FOR 
THE TAMNAVA -— ZAPADNO POLjE OPEN PIT MINE BY MULTI-ATTRIBUTE ANALYSIS, 
Mehf)yHapomHa koHdQpepeHuvja YyTAJb, VianaBau JyrocnoBeHCKM  KoMMTeT 3a nOBPUIMHCKy 
ekcnnoaTauuvjy CaBe3a vWHxeMepa pynapcTBa u reonoruje Cp0ouje, 2–5. okro6pa, 3naTuv06op, XoTen 
rlanuvcan, 2013, crp. 37–42. 
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vaMef)y ToOoyra Ha aanany v [nia4iba Ha McTOKy, 3aTMM 3a0pPa Ha ceBepy u [1lpu6oja 
Ha jyry. 

TeHepanHo nocMaTpaHO, MOHOKTMHaNHa yTIJboOHOCHa jenMHMUa Ca nBa MapkaHTHa 
rpaBvTauMoHa pacena rnonerbeHa je y GnokoBe rpuM ueMy /IMCKOHTMHyMTeT yrrbeHMX 
cnojeBa (BepTMKanHa KOMINIOHeHTa KpeTaMsa myx pacema) Ma3aHocM M mpeko 170 m. 
TakBM OJ1OKOBM y TiOKaj1iHMIM yC;1OBMMa TipBor pena MMajy O3Haky peBUpa, Kao iuTo je 

cnyuaj i ca ceBepHVIM peBMPOM neXuiTa yr;ba BoryToBo Ceno. 

CnaTKOBOHHe YyTJbOHOCHe TBOpeBMHe, y CTyOy cMeumTeHe WM3MehPy mnaneoreHe 
MapMHcke monMHe WM, TakKolje, MapMHcke OameHcke moBnaTe, npencTaBJbajy 
yrrbeBMuky yTJbOHOCHy dOpopMauMjy. OHa je wamerbeHa Ha jenMHMHue HWXer pena— 

nakeTe kao uiTo je npvka3aHo Ha CnuubM 5.7. 

CrpaTurpaopcky rpah)y npocropa nexuutra BoryroBo Ceno kapakrepMvule rpMCyCTBO 
naneoreHMX MapMHCKMX cenMMeHaTa y «„nTO/MHM, CHaTKOBO/IHMX YyrFbOHOCHMX 
TBOpeBUHa (yrzbeBMuka yr;boHOcHa QbopMauuja) W MapuHcke 6aneHcke noBnaTe. 

NŠ _ MapuHcku GaneM 
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Cnuka 5.7. IleMamcku cmy6 yaJbeguuke yeJboHOCcHe GdbopMauuje989 

[lOBpulMHCKM KONn BoryTOBO CeNHnO y CBOjOj 3aBpUIHOjJ KOCMHM Ce NnpocTMpe Ha 
noBpuuMHM O/1 OKO 3,5 km?, npv ueMy noBpuiMHa npocTopa CeBepHor peBMpa M3HOCM 
oko 2,3 km?, a noBpuiiHa JyxsHor peBuppa oko 1,2 km?. 

9 [laBnoBvh B. w capanmHvuw (... HwwrpujeBuh B.), TexHuuku mpojekam omkpueke u yejba Ha 
noepuluHckoM Komny Boaymoseo ceno Yarbequk 3a nepuoO oO 2004. 0o 2008, Beorpan: LleHTap 3a 

noBpuiMHcky ekcnnoaTauujy, 2004. 
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MakcuivanHa /nyXMHa TOBPIUIMHCKOr Korla je y npaBLIly MCTOK-3aman M WM3HOCM 2,4 km u 
OonHocuM ce Ha CeBepHuM peBUMp nok MakKcMMa;Ha nyX)Ha Jy)KHOr peBMpa y MCTOM ripaBLiy 
je 1,7 km. MakcvanHa umwpuHa [loBpuiHckor kora y nmpaBuy ceBep-jyr 43HOCM OKO 2 
km, npu ueMy je uiipviHa ceBepHor peBupa 1,05 km, a jyxxHor peBupa 0,95 km. 

TloBpuiHckM KoOmn BoryToBo Ceno — PynHuMk YrrbeBMK je nonembeH Ha CeBepHM M 
JyxHM peBMp. Ha OcHoBy nocanaulW-MX reOnoOuikMX M reOdDM3MukMX MCTpaX)WMBaM5a 

koja cy nana nonaTke O CTDpyKTyDHMM, KBaHTMTaTMBHMM M „KBaJMMTaTMBHMM 
kapakrepMcTMkaMa neXMUITa yrrba, 3aTMM | Ha OCHOBy | reOMeXaHMuKMX 
kapakrepucTuMka nexMuiTa, perbedpa, BonoTokoBa M o0DjekaTa Ha noOBpulMHM TepeHa 
M3BpuleHo je orpaHMiueMe Korla y rinaHy M no nyOMHM. 

4 
000 

000 

_|947 
000 

000 

95 
000 

ı ı ı ı 
6 6. 6 6 
577 578 579 580 
000 000 000 000 

Cnuka 5.8. TlospuiuHe o6yx6aheHe py0apckuM pa0o6uMa (1 — CegepHu pegqup, 2 – Pesup Cmapa 
Jawa, 3 – JyxHu pesaup, 4 – Peaeup Ja6naHu, 5 — 3ana0Ho oOnazanuuime, 6 — CegdepHo 

o0naaanuuime)90 

DBlMHaMuka M3Bof)eba pynapckMx panmoBa mo ronmMHaMa pama nedDMHMcaHa je Ha 

OCHOBy TpopauyHaTMX KONMuUuMHa OTKpMBKe M Yyrmba HO peBMpMMa M 3amaHor 
ronvulber kanauMTeTa Ha HpoM3BOnMWM yrrba y LWJby nmoy3maHor CcHaOneBaMa 
TepMoenekTpaHe yrrbeM. [1poM3BOyM5. yrrba Koja je o6Ge36ef)4BaHa M3 CeBepHor 

peBMpa noBpuMMHckor Koma, nO nmpojekTy je TpeGano ma Oyme 3aBpuleHa 2009. 
ronmMHe, kana je oTnouenma ekcnnoaTauMja yrrmba y JyXHOM peBMpy. PanmoBM Ha 

% \AcTo. 
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OoTKOnaBaM»y OTKDMBKe y JyxHOM peBMpy oTnouenM cy 2004, ca kanauMTeTOM On 
1.100.000 čm3/god. a 6u y neroj ronuHM ekcnnoaTauuje Taj kanauvTeT nmocTMrao 

5.950.000 čm9/god. PynapckvM panoBMMa o0e30Def)MBaHa je cMrypHa npoM3BOnM5a 
noTpeOHMX koOnMuMHa yrrba, mpBO ce Oo06e30GeP)MBama caMO M3 CeBepHOor, 3aTMM 
MWicTOBpeMeHO M3 CeBepHor M JyxHor peBMpa M Ha Kpajy caMO M3 JyXxHor peBMpa 

noBpuiMHCKor Kora BoryToBo Ceno – PynHuk yYrrbeBMK. 

M36op ekcnnoarTauuje: Ha noBpuiMHCKOM Korly BoryToBo Ceno – PynHuk YrrbeBMK, 
ycBojeH je nMCKOHTMHyaJ1lHM CMCTeM eKcrnnoaTauWMje uiTO no/npa3yMeBa: 

–  OTKOnaBaHM»=e M yTOBap OTKpMBKe M yrJba xXMnpay;nMuHM M OTKDMBKe y)XeTHIMM 
GarepuiMa kauikapuMa, 3arpeMuHe KaulaKe E = 4.6 mš no 14 mš; 

- TpaHCHOPpT OTKpMBKe no onnaranMuma M yrrba no OGyHkepa mpo06uwnMuHor 
nocTpojeHbba KaMMOHMMAa HOCMBOCTUM 75 t no 120 t; 

- Oomnarabe OTKDpMBKe KaMMOHMMa W Oynno3epMMa Ha CnoOrbaulba WM 

yHyTpaulitbe onnaranulıTe; 
-– CeneKTMBHO OTKOrlaBakbe yrJba xXwnpaynMuHMM GarepuMMa 3arnpeMMHe kauliMke E 

=4,6 m3 no 9 mš; 
- OTKoOnaBaHbse M yTOBap uBpCTMX cTeHa (cMnMdpMKOBaHM M KpenHM KpeuMbakK) 

xvunpaynMuHMM GarepoM ca noBehaHOM CMJIOM KOTaMb5a 3arpeMMHe KalIMKe 
E=5,2 mŠ, 

TipwnpeMa w oTnmpeMa yrma 3a TepMOeekTpaHy YrJbeBMK, M3BOM Cce KpO3 
npviMapHo M cekyHnapHoO npo0rbeMe, a 3aTMM TpaHcCInopT yrrba TpaHcnopTepMMa ca 
ryMeHOM TpakoM o nernoHuje TepMoenekTpaHe VrrbeBUMkK. Yra;rb M3 | W || KDOBMHCKOr 

cnoja ce nmpepal)yje w nnacupa 3a umpoky noTpoulWoy. Takofje, neo yrrba ce M3 
rnagBHor cnoja npepahyje Ha cyBoj knacMpHMuLM M OTripeMa 3a uIMPpOKy nOTPpOHIHy. 

Y cBojeHuM cMcTeM ekcrinoaTauWMje yrrba M OTKpMBke, Ouvoo je u no cana y npvVMeHU, C TOM 
paanMkoM WuITO je 3a creHcke Mace OTKpMBKe ca noBehaHMM kapakrepMcTMKaMa 
uBpcrohe rnpMMeMW-MBaH TeXHONOLUKM rpouec Oyuleba M MWMHMpaMba 3a H.MXOBy 
npeTxonHy dpparMeHTauMjy. HaOaBKOM HoBe oOmpeMe M TO XWnpaynMuHor Darepa 
Liebherr 984C a3anpeMuHe kauke 5,2 mŠ3 onpeM;beHor ypef}ajeM 3a dpparMeHTauWjy 

uBpCTMX ne:oBa janoBMHckor MaTepujana, HecTana je noTpe06a 3a ripVMeHOM OyulaukoO- 
MMHepCKMX pa/oBa. TMMe Ce nOCTW)Ke M NHOTIIlyHO yKmaM-aMW=e HeraTMBHMX ecpekaTa 
MVMHepCKMX pa/loBa Ha CTaOWMJIHOCT KOCMHa TIOBPpHIMHCKOr Korla M CMTyDHOCT M3Bof}eHa 
panoBa, a Koja je y ycnoBMMa WM3paXeHe TeKTOHMKe M TIDMCyTHOCTM MH)KeH»epCKO- 
reonouikvX rpoueca koja noBone no rojaBa HecTaOMJ1HOCTM KOCMHa TOBPILHMHCKOr Korla, 

BeoMa 3HauajHa. CvMcTeM M napaMeTpM ekcnnoaTaUuMje OTKpMBKe M yrmba Ha 

HOBDHIMHCKOM KOy Cy y noTmyHocTM nmpwnarofjeHM kapakrepMcTMKkaMa mnocrTojehe 
OCHOBHe OTKOTHe M TpaHCHOpTHe MeXaHM3auWMje. Y norneny kanauMTeTa naTM Cy 
onroBapajyhwu rnpenno3uv 3a HaOaBKy HoBe OrlpeMe. 

Ha noBpuiMHCKOM Korly BoryToBo Cejno, oTkorlaBaMbbe M yTOBap OTKpMBKe M3BO/M Ce 

ca xunpaynMuHMM M yXxeTHMM DarepuMMa kauMKapMMa, M TO: DEMAG HM 241, RH 
120, RH 75, RH 40, LIEBHERR 984C, EKT 8u u EMUI 6/45. OrkonaBabbe M yroBap 
yrrba 43BonM ce xMWnpaynMuHMM DarepuMMa 3ampeMuHe Kaulke oA 4,6 no 8,1 mŠ, a 

noBpeMeHo u Garepuwa Beher kanauuTeTa. 

CenekKTMBHO oTKOmaBaMbe yrjba: Y uWrmby oODe3Geheba KBanMTeTa yrrba 
npe/nBuf}eHo je cenekTMBHO OTKOTaBaMbe yr7ba | M II KpoBMIHCKOr yrrbeHor ciToja, kao 
M oncTpaMbMBaMe janoBMX npocnojaka ne0rbuMHe Behe opn 0,5 m 3 rnaBHOr yrrbeHor 

cnoja. OTkonaBak»e ce 43BonuM ca xXwWnpaynMuHMM DarepuMa 3arpeMuHe kaulMke E = 
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4,6 no 9 m3, Ha eraxsava BMCMHe 10 m u nonenoM eTaxe Ha noneTaxe on 5 m y 

uMrby edopMikacHujjer M cMrypHujer pana Garepa Ha oTkonaBaMy M yTOBapy yr7ba. 

V136op TexHonoruje cenekTMBHOr OTKOTlaBaH5a yCITOB/beH je reOJ1OLIKVIM, TeXHOJTOLIKVMM, 

CMTyDHOCHMM M eKOHOMCKMM dbpakToOpMMa, KaO M pa3BojeM pynapckMx panoBa Ha 
OTKpMBLM. Y reomoume cpakrope cnanmajy: npocTropHM pacmopen yrrba M janOBMHe, 
Kkapakrep M Opoj KkoHTakara M3Mehy M-MX M dDM3MukO-MeXaHMuka CBOjcTBa yrrba M 

janoBMHe. TexHojouik\ cbakropM cy BMcCMHa M HarMO eTaxe, BpcTa M TMNR OrmpeMe 3a 
oTkonaBaM=e M yTOBap, KaO M BMN npWMeM=eHOr TpaHciopTa. EKOHOMCKM G(pakTOpM ce 
onHoce Ha 3axTeBe noTpoulaua 3a KBajnlMTeTOM yrrba M LHeHy OTKOTaBaMoa. [1p\ 3GOpy 
TexHonouike uleMe OTKOHMaBaM=a rmpenHocT ce maje OHoOj, Koja y naTMM YCrnOBMMa 
o6eaGehyje HajBehy cWMrypHocTr y pamy, MakKCMMaHHO WMckKopMulheMbe nexuuma W 
MUIHWMMaJT1HO pa30nna)kekbe y3 MakCMIMa;iHO MCkopuvIiiiheHbe OrlpeMe / eKOHOMCKe edbekTe. 

ViaBone ce nBe BapujaHTe no0ujaM»a yrrba, M To pan y norpeuHMIM OnokoBMMa M pan y 

y3ny>)XKHMIM OJ1OokOBMMa Ca OTKOrlaBaHbeM O/1 KpOBMHe ripeMa TIOnMHM. TeXHOoLuk4, rIDBO 
ce oTKoraBa yraJb y ropHbbeM ne;ny Onoka nO KOHTaKTa Ca jaJiOBMHCKMM TIDOCIIOjJKOM M 
yroBapa y KaMMOHe. 3aTMM, OTKOmaBa Ce janOBMHCKM mpocHojak Koja ce Onnaxe y 

oTkoraHM ripocTop 4nM yTOBapa y KaMMOHe 3a TpaHcIOpT janoBMHe, na 0OM ce Ha Kpajy 
oTKkoOnaBaO yrajb y nOM=eM nmeny Onoka. Tlocrynak je wneHTMuaH M kana ce OTKOmaBa 
npocnojak yrrba Ha eTaxWM rmne je OCHOBHa Maca MaTepujana janoBMHa. [loBpulMHe 

nerpanvpaHe (HapyumeHe) ekcrnnoaTaLuMjoM yrrba Ha HpOCTOpy nOBpuIMHCKOr Koma 
BoryroBo Ceno o0yxBaTajy noBpulHe peBMpa y KojMa je BpuleHO OTKOHnaBaHM5e 
OTKpMBKe, yrrba M cHojHe M Mef)ycHnojHe janOBMHe, KaO M HOBPUIMHe CIHOJbaHWIHMX 

onnaranuviTa M MHHyCTpMjcKOM Kpyra. yYKymHa noBpulMHa 3eMJbMuITa 3axBaheHa 
yrvuajuMa pynapckuvX pa/loBa mno ripojeKkTHoM peuleMb»y M3HOcCM 815,7 ha, a on Tora no 
peBupumwa u onnaranuuiTMMa (Ta6ena 5.11, Cnuka 5.8). 

Ta6ena 5.11. TlogpuiuHe a3axaaheHe py0apckuM pa0oguma?9! 

Z:·:J: PVHODCKHJOBJONA ı| I'Ioeg]l.;mua I'IOBE;uuua 

1. CeBepHu peBMp 2.311.000 231,10 

2. Penup Crapa Java 140.000 14,00 

3. JyXxXHM peBMp 1.059.000 105,90 

4. Penup Ja6naHuM 322.000 32,20 

5. SananHo onnaranuultTe 3.737.000 373,70 

6. CenBepHo onnaranuvuiTe 588.000 58,80 

7. YkynHo 8.157.000 815,70 

Kako no can Huje nedouvHucaHa Oynyha HaMeHa oBor npocTopa, neo nOMeHyTMX 
noBpulMHa Koje cy mpencTaB/rbeHe COTbalHIRoMM O/naranMuITMMa Cy HaMeHM-eHe 
3a pekynTMBauWjy. [ipocTop noBpuMHckor Koma y HenMHM, OMHOCHO rojenMHMX 

peBupa uv y GynyhHocTu he OuMTM y oDyHkuMjM eKcnnoaTauMje yrrba YyYrrbeBMukor 

91 /Acro. 
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yrrbeHor 6aceHa, kao npocTop pe3epBMcaH 3a cMeLiITaj OTKpMBKe M janOBMHe Ca 
OoynyhMX nOBPpUIMHCKMX KONMOBa, Kao M nemena M uubake M3 TepMoenmnekTpaHe 

YrmbeBMK. Ha oBaj HauMH MOXe Ce peanM3OBaTM OCHOBHM CTPpaTeHNIKM LHWUb y 
oOnacTM peBMTanM3auMje M pekynTMBauMje npocTopa M 3aUITMTe »KMBOTHe 
cpenMHe: cCMabbeMb»e HeTIOBOJbHMX yTMHaja ekcnnoaTauuje M mpepane nuMrHMTa Ha 
cTaMb=e TNOJbOIDpMBpeyiHHOr 3eMJbMUITa, UIyMa, BOma, Ba3RyXa, XMBOr CBeTa M 
npyrMx npMpo/RHMX M COLWMO-eKOHOMCKMX YCHOBa X»WMBJbeMa, Yynopemo ca 
npenyaMMaMbeM edWMkacHMX Mepa 3a mocTemeHO OcCTBapMBabe crTaHor M 
npMMeTHor mo0DoJbulaBaMW5a eKOJIOHIKMX, eKOHOMCKMX M aMOMjeHTanHo-rnej3a)XHMX 
o06ene»ja uenor nonpyuja.9? 

5.3.2. Mo9eji peatHoa ripo6;teMa peutetba 

Ta6ena 5.12. TlospuiuHcku Kkori Boaymoeo cejno (ortucHe epe0Hocmu)93 

Pen. BapujaHrTe Mnun KpwmMTepwvmwj yMM 

Bbpoj SIUUCPU RA Ki | Ko | Ka | Ka | Ks | Ke | Kr | Ka Ko Kio | Ka | K 

OueHa| min |max | min | min | max |max| min | min | min | max |max | max 

TipedoepeHuuja, 0,7 | 0,6 | 0,6 | 0,8 | 0,5 | 0,9| 0,3 | 0,3 | 0,6 | 0,1 |0,85|0,25 

1. |Ai- ulyMapcTBO CH|BI HP|M BI 3 | Cn 3 BI 33 |B3| B 

Az — norboripvnpena 300 
2. |(parapcTBo M 0 K  CP| C | BH |B3| CJI 3 BL 20 |B3| B 

noBpTapcTBO) 

AAs — norboripvinpena 100 
3. (Bohapcrao) 00 B  KP|C | BI |B3| Tn | 3 Bn 20 |B3| B 

As — ulyMapcTBO M 
norbornpunpena 250 

4. (koMGuHalunje 00 a  CP|C | BI |B3| Tn | 3 BI |24,5]JB3| 

A-/Azp,Aa,Aa) 

As — akBaTopujanHM 

KOMTInekC (BOnleHe 126 D 

š noBpuiMHe) + pu6apcrBo,| 70 KJB M |OR | 3 |MC|M3| CR 5 3 |MR 
Ad/As-As, A7 

6. A - 3oHa a 2| c |mP|B no|B3|cn|3 | cn| 7 |B3| n 
MHnyCTpujcky rpanHy 0 

Ai6 — lppuiBpeMeHa 
onnaranurtra (nenena, |300 KOKPIC no 5 cn |M3 K 10 5 n 

7. |uumake,janoBuMHe u np.) , 00 

+ Aud/A+, Ad0 

A8 — cCTOuapckO- 
dpapmepcku komMrnnekc + | 100 _ 

8. AH/As, A, Az, Aa, Att, 00 Bn n B | BR |B3| BC | B3 | BB 10 | B3 | Cn 

Ai 

AA — npouipekbbe 
npvponHuMx pesepBaTa |00 

9. |(GwonwBep3uTeTa) + Auig/ 00 a I BP|C BI 3 | Cn 3 cn 5 3 |Cn 

A1i, Aa, A6,Az7, A8, A2, 
Aia, Aa7, A8, 

HanowMeHa: Bpe0Hocmu 3a K+ 0ame cy y (elha), a aa Ki y npoueHmuMa. 

% VAcro. 
% luarpujeBuh B., OnmuMuaauuja yripaerbatba ripouecuMa pekyrmugsauuje no6puluHCKuX KOITO6a ya;ba, 

nokropcka nuvceprauuvja, YHuBepauTeT y Beorpany, Pynapcko-reonouikv obakynreT, 2014, crp. 174. 
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Ta6ena 5.13. TlospuiuHcku kor Bo2ymoso ceJto (HyMepuuke ape0Hocmu) peuiekbba% 

BapujaHre KppvMuwurTrTepwmMwj y MM 

Pen. MnM 
Bpoj 

anrepHarune Ki K2 Ks Ka Ks Ke K Ka Ko Kio | Kii | Kaa 

OueHa| min | max | min | min | max | max | min | min | min | max |max|max 

TipeoepeHuuja| 0,7 | 0,6 | 0,6 | 0,8 | 0,5 | 0,9 | 0,3 | 0,3 | 0,6 | 0,1 ,O,85|O0,25 

1. |Ai-uiyMapcTBO 3 9,5 | 3,0 | 3,0 | 8,0 | 7,0 | 5.0 | 4,5 | 8,5 | 80 |8,5|6,5 

A2 – norboripunpena 

2. (paTapcrBo M 10 | 2,5 | 6,5 | 6,0 | 8,5 | 8,5 | 6,5 | 6,0 | 8,0 | 20 8,75|7,0 

noBpTapcTBO) 

3. As – norboripuBpena 25 
6,0 | 7,5 |5,25 | 9,0 | 9,0 | 6,0 | 5,5 | 8,5 | 70 |9,0|6,0 

(BohapcTBOoO) 

As – ulyMapcTBO M 
norbonpuviBpena 

4. 12,67, 6,0 | 5,6 |4,75| 8,5 |8,25 | 6,5 | 5,3 |8,25| 80 |8,75|6,5 
(KkoMO6MHauuje 
AuAz,Aa,) 

As – akBaTopujarnHuM 
KoMrninekc (BoneHe 
noBpuuMHe) + 
puw6apcTBo Ad/A+-As, 

2,5 | 2,5 | 1,5 | 3,0 | 4,0 | 4,0 | 3,0 | 3,0 | 5,0 | 10 |4,0|2,0 

Aio – 3oHa 3a 
6. |MHnyCTpMjcky 30 | 4,0 | 3,5 | 8,5 | 6510 | 9,0 | 6,0 | 5,0 | 5,0 7 8,5 | 6,0 

rpantoy 

Axie – npvMiBpeMeHa 
onnaranvuiTa 
(nenena, uirbake, 10 2,5 | 7,5 | 4,0 | 665 | 5,0 | 4,0 | 3,5 | 3,0 30 |5,0|7,0 

7. jjanoBuHe u np.) + 
Aad/Aa, Ao 

A8 — cTOuapcko – 

, |Egp 20 | 9,0 | 2,0 | g,O | 9,5 | 9,5 | 7,5 | 7,0 | 9,0 | 3O |9,5|3,0 
KOMTITTeKC + Au8/ As, 
, Az, Aa, Ati, A3 

Ai — npouipekbbe 
npviponH\MXx 

9. pesepBara 1 
” |(OwonWep3uvTeTa) + 
A Ai, Aa, A,AJ7, 
, A2, Auia, Aa7, A8, 

6,0 | 3,5 | 4,0 | 8,0 | 7,0 | 5,0 | 4,0 | 5,0 | 25 |5,0|4,0 

HanoMeHa: Bpe0Hocmu 3a Ki pe0ykogaHe cy 3a 103. 

Ha npumepy noBpulMHckor kora BoryToBo Ceno, Takofje kao M 3a nOBPHIMHCKM KOTI 

TaMHaBa — 3ananuHo Tloybe, yBpuiheH je jou! KpwTepvjjyM Ki2 kopenauMOHM OnHOC 
npocTopHe M BpeMeHcCKe nMHaMMKe peKynTMBaLMOHMX paMOoBa, KojM MOXe OWTM 

% /Acro, crp. 175. 

118



kaTeropMcaH anTepHaTMBHO M TIOXKeJbHO OTIMCHOM KBaHTMODMKaLIMjOM, C OO3MpOM Ha 
To na je npMMeHJbMB 3a KOMOBe Ha KojMMa Ce BDpuIM akKTMBHa eKcnnoaTauuUja yrrba 

(naTo y Ta6enu 5.12). Hauwe, kao u y npeTxonHa nBa c;lyuaja KOHBep3UMjOM OTIMCHMX 
y HyMepMuke BpenHOCTM KpMTepMjyMcKMX OueHa MoOOuUjeHa je Ta6enma 5.12, koja je 
MaTeMaTMukM MCKOpMCTMBa 3a MCrIlybboaBaHbe KBaHTMODMKOBaHe MaTpMLe O/yu/BaHbba 
y nporpaMy 3a BMulekpMTepMjyMCKy OnTMMM3auLWMjy MeTOMROM [lpoMeTej vapafl)eHe Ha 
dakynrTeTy OpraHM3auMOHMX HayKa YHMBepa3urTeTa y Beorpany npvkaa3aHe TaGenoM 
5.13. OBaj MaHMnynaTMBHM M OnepaTMBHM yHOC yna3HMX monaTaka rmpe/cTaBIba 

yjenHo M npBM KOpak OBOr MoOMena. CBe ocTanmne TaOemapHe mpuwka3e koje 
npencTaB;bajy neo peuleba noOuvjeHe konjyTepckKOM ODpamoM, mpe/iTaB;bajy 
viana3He pe3ynraTe (kopauwu: 2, 3, u 4). 

5.3.3. Tlpuka3 u aHanu3a peuieba 

Ta6ena 5.14. KeahHmuqbukosaHa uHuuujanHa Mampuua o0nnyuu6at»a (O): (KOPAK 1) a3a nospuiluHcku 
kori Boaymoso Ceno, peuietba9% 

KpwTepMjyMM 

|AnTepHaTuMBe| 

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 

a 3 9.5 3 3 8 7 5 4.5 8.5 80 8.5 6.5 

az 10 2.5 6.5 6 8.5 8.5 6.5 6 8 20 8.75 7 

ax 25 6 7.5 || 5.25 9 9 6 5.5 8.5 70 9 6 

aa 12.67|| 6 5.6 || 4.75 || 8.5 || 8.25 || 6.5 5.3 || 8.25 80 8.75 || 6.5 

as 2.5 || 2.5 1.5 3 4 4 3 3 5 10 4 2 

as 30 4 3.5 8.5 6.5 9 6 5 5 7 8.5 6 

ar 10 25 || 7.5 4 6.5 5 4 3.5 3 30 5 7 

as 20 9 2 9 9.5 9.5 7.5 7 9 30 9.5 3 

as 1 6 3.5 4.0 8 7 5 4 5 25 5 4 

{Tunkpurepuj.| | | || || | || | | | | | | 

TexuHa 0.7 || 0.G 0.6 0.8 0.5 0.9 0.3 0.3 0.6 0.1 0.85 || 0.25 

EkcTpeM min || max || min min max || max || min min min max || max || max 

% HuwwwrpujeBvh B., Onmmumu3auuja yrpaerbaba rmpouecuMa pekynmugauuje ImOB8pDUIUHCKUX KOIIOB8a 

yerba, nokropcka nuceprauuja, YHvuBepauTeT y Beorpany, Pynapcko-reonoutuk obakynreT, 2014, crp. 176. 
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Ta6ena 5.15. OBpel)}u6akbe uH0ekca rpeqbpepeHuuja (IP): (KOPAK 3) peuieba% 

a az 83 a 85 86 ar a8 a || T* T ||PaHr 

au||0.0000||0.5231||0.5615||0.5077||0.4923||0.6385||0.7769||0.5615||0.4923||0.5692 0.2212 

az||0.4769||0.0000||0.3308||0.3769||0.4000||0.4923J||0.4385||0.4538||0.3846||0.4192 0 0885- 

as||0.3462||0.6692||0.0000||0.3923||0.4923||0.5462||0.4538||0.3615||0.4000||0.4577/ 0 0106 

aa||0.4385||0.3692||0.5154|/0.0000||0.4923||0.5846||0.5462||0.4692||0.4000||0.4769||[0.0154|| 4 

as||0.3846||0.5077||0.5077||0.5077||0.0000||0.4308J||0.4154||/0.5077||0.3077||0.4462 0 0462- 6 

ac||0.2308||0.5077||0.2308||0.4154||0.4769||0.0000||0.4538||0.3462||0.3077||0.3712 0 1692- 9 

az||0.2231||0.3231||0.4538||0.4538||0.4923||0.4692||0.0000||0.4538||0.2385||0.3885 0 126!; 8 

as||0.4385||0.5462||0.6385||0.5308||0.4923||0.6538||0.5308||0.0000||0.5462||0.5471||0.0962|| 3 

ao||0.2462||0.6154/|/0.5077||0.5077||0.6000||0.5077||0.5077||0.4538||0.0000||[0.4933||[0.1087|| 2 

|r |0.3481||0.5077||0.4683||0.4615||0.4923||0.5404||0.5154||0.4510||0.3846) 

Ha ocHoBy BuMulekpvTepuvjyMcke aHanM3e MeTOnoM PROMETHEE nobujeHa je Ta6ena 5.15, 
koja naje BpenHocTM MHHmeKca mpedpepeHuuMja nmojenMHMX rnpojeKTHMX peKyJTMBaLIMOHMX 
peutebbsa kao Moryhux anTepHaTMBHMX BapuMjaHTM ypef}ebba nocTpekynTMBaLMOHWMX rpenena 
Ha TOBDIIMHCKOM Komy M OnnmaranMHIHMM rmpOcTOpMMa Ha TpWMMepy BoryToBoO Cejo 
YrrbeBMukor yrybeHor GaceHa. PaHrvpakMbeM je no0ujeHo ornTMManHo peulekHbe, HajGoJbe 3a 

nare npenene u oHo rpencTaB;ba: 

1. ai-Ai: noulyMrbaBakbe, 2. ao-Auip: npouiipeMbbe npMpo/iHMX pea3epBaTa (OMonMBep3uTeTa), 
3. ags-Aig: crouapcko-oDapMepckM KOMINeKC, 4. aa-As: uIyMapCTBO M nmorbompuMBpema y 

KOMOMHauWMjM, 5. aa-Aa;: norbonpuBpenma (BohapcTBo) G. as-A6e : akBaTopujanHM KOMIJIeKC 
(BoneHe noBpuiMHe) + pvDapcTBo, 7. a>-Az: norboripvpbpena (paTapcTBo M nOBPpTaPCTBO), 8. 
az-Assc: npaBpeMeHa oainaranuMuitra (nenena, uirbake, janoBMHe M KOMyHaHor orTnana), 9. as- 
Aaio: aoHa 3a MHnycCTpuUjcky rpanMy; 

OuurnenHo je Ha OBOM npuMMepy BoryToBor cena, kao M y cnyuajy TaMHaBe — 3ananHor 
noJba, npecynaH yTMuaj Ha 436op noulyMrbaBaHM5a UMMana arOJ1yTHO HajHWDa uHeHa on 1.500 
e/ha, W. penaTMBHO BMCOKa Moryha mNOBpuWMHa 3ay3MMaM=a UHIyMOM, TIOpen OCTaJMX 
HOBOJbHMX KpMTepMjyMM KojM cy yTMUWanM Ha HOHOUHIeM=6 OBaKBe O/HyKe. 3aTMM cnenme 
Tipouiipekbbe npvponHuMX pe3epBaTa (6MonuMBepa3uMTeTa), cTouapcko-doDapMepckM KOMTIJIeKC M 
paanMuMTM BMHOBM nOJbOnmpMBpemHe WM ilyMapcke menaTHOCTM KaO OmnMuaH BW/A 
pereHepauuje oBor 6p/1cko-raHUMHCKor kpaja. 

MI Ha kpajy oBe aHanua3e no0uja ce TaGenapHu rnpuka3 onpef)}\BaHbbe CBMX napoBa TIOTIIyHMX 

nopenaka [P*, I*} i [P-, |} kao uana3HM pe3ynTaT Koja mpencTaB/rba 3aBpHIHM 4. KkoOpak y 

HaBeneHoj BMulekpMTepujyMckoj aHanvawv.97 

% VM4cTo. 
9 Dimitrijević B., Miljanović l., A SELECTION OF LAND RECLAMATION SOLUTION AT THE 
'BOGUTOVO SELO' – UGLJEVIK OPEN PIT MINE BY MULTI-ATTRIBUTE ANALYSIS, Bullefin of 

Mines, Mining Institute, Belgrade, Serbia, 2014, broj 1—2, god. CXI, str. 47—54, e-adresa: 
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IIOTOBOP 

KMevra, HayuHa  MoHorpaduja  „BuuvekpumepujyMcKku  MOOGen  Z!Yyrpagarbahba 
pekynmusauujoM noepuluHckuX KOMOGa yaJba npoMaauma je Ha TeMeJbMMa Moje 
nokTopcke nucepTrauuMje OnmuMu3auuja ynmpaerbahbsa rpouecuMa pekynmugsauuje 

noepuluHCKUX KOIMIOGa ya/ba. Ca cBojMx neT normaBrba oODyxBaTuma je Ha jenaH 
aHanWTMukO-CMHTeTMuKM HauMH rpoOneM pynapcTBa M nmOBpUIMHCKe ekcrioaTauWMje 
nexwvuiTa MWMHepajiHMX CMpOBMHa y dbyHKuMjM 3aulTMTe X»WMBOTHe CpenMHe KpO3 
pekynTuBauujy, pereHepauMjy w ypef)eba nerpanMpaHMx moBpulMHa HacTamMX 
pynapCckKOM ripoM3BORnM50M. 

Y npBOM nornaB7by M3BDpuleHa je npouecHa aHanM3a pekynTMBauLWMje TOBPpUIMHCKMX 
konoBa y3a nedpMHucaMbee nepvoma pa3Boja ca noTpeOoM nMHaMMuke yckKnafl)jeHOcTM 

nepvona noBpuMHcke ekKcrnmoaTauvMje M dbaa3a M mpoueca pekynTMBauWMje. Kpo3 
aHanuva3y npoueca pekynTMBauWje TOBDpHIMHCKMX KOHMOBa M3BDpuleHO je ned)MHMCaHbe 
nocnoBHor mpoueca M yTBpfjeHM M-erOBM eneMeHTM M KapakTepMcTMke. [lpouec 
pekynTuMBauWMje KaO HOCHOBHM CMCTeM MOMeNOBaH je mpekO CBOjMX nmoTrmpoueca: 
TexHMuka pekynTMBauMja, OMonouka pekynTMBaulWMja, MOHMTODpMHra XWMBOTHE M 
MOHMTOpMHra panmHe cpemMHe, a ynpaBrmbabe ce peanM3yje KpOoO3 mnpouec 
ynpaBrbaba koja canpxaM noTnmpouece mmaHupaMbe, OpeaHu3oOGabe, rmpahewe 
peanuaauuje u koHmpojna peanu3auuje nOCnOBHMX akKTMBHOCTM. IledbDuHucaHo je na 
je KroyuHM mpouec 3a edpMWkaCHO M edpekTMBHO yrnpaBJbabe peandM3aLlWMjOM 

pekynTuBauuje nmpouec nmnaHMpaMa. [ipouec nnaHMpaMbsa pekynTMBauMje KpO3 CBe 
daae paaBoja noBpuiHckor konma MMa TpM HMBOA2: rpenMMMHapHM, OnepaTMBHM M 
doHanHM M MOXe Ce HpMMeHMTM KaKO 3a HOBE TNIOBDIHMHCKe KOMNOBe TaKO M 3a 
noBpuiMHcke KoroBe y pa/ly 3a Koje TO ripeTXO/1HO HUje neTaTbHO BpLuleHO. 

Y npyroM nmormaB/by aKkueHaT je craBJbeH Ha Teopujcke mpoOneMcke acrnmekTe 
onnyuMBaba WM iynpaBrbaMba, KaO M MWWXOBy TPpMMeHIbMBOCT Ha npouec 
pekynTuBauuje. TipencraBjbeHe cy onuTe KapakTepMcTMKe M cneLWMODMuHOCTM 

oGenexja  pekynTMBaLuMOHMX mpenema HacTanmMx mnerpanauvMjoM TepeHa y 
noBpuiMHCkoj ekcrinoaTauMjM MMHepa;HMX CMpoOBUMHa. [lopen aHanu3e Haj3HauajHMjMX 
TeXHMuKO-TeXHOJIOLLKAX peKynTMBaLWMOHMX aKTMBHOCTM M OuITMX KapakTepMcTMKa 
TexHMuke M OMoOmoulike pekynTMBauMje pa3MoTpeH je M 3Hauaj yTMUuaja pynapckMX 
ekcnnoaTaLuMoHMX TexHMKa M TeXHonrHuja Ha 3aulTMTy )%XMBOTHe Cpe/lMHe. 

TpehMM nornaBrbeM O MoMenWMMa 3a monpuiky OnjnyuMBaM5a TOKOM pekyrTMBaLWMje 
npencTaB!beHe cy TeopMjcke  MOryhHOCTM  nmpMMeHe MoMena HenWMHeapHor 
nporpaMMpaM5a, mpe cBera BMUIeKpMTepMjyMCKMX, OHHOCHO BMuIeaTpMOyTHMX M 
BMuleLMJbHMX MOnena, ca akueHTOM Ha MaTeMaTMuky MeTrony PROMETHEE, kojMM 

cy y ekcnepMMeHTaHNŽHOM nmeny WM3BpuleHa TecT OnmMTHa McTpaxMBaMba Ha TpM 
nonuroHa y 3eM/7bUM M perMOHy. 

http://www.ribeograd.ac.rs/lat/izdavacka-delatnost/casopis-rudarski-glasnik; B. Dimitrijević, N. Lilić, 
„Izbor rekultivacionog rešenja na primerima površinskih kopova uglja višekriterijumskom analizom“, 
Zbornik radova 10. Međunarodna naučna konferencija o površinskoj eksploataciji Opencast Mining 
Conference — OMC 2014, Jugoslovenski Komitet za površinsku eksploataciju Saveza inženjera 

rudarstva i geologije Srbije, 2014, str. 43–53, e-adresa: http://www.jukom.org.rs/OMC-2014.pdf. 

121



Kpo3 nmedWMcabe HOBE MeTOMONMOTMje M Monema YnpaBrbaba nmpouecMMa 
npe/icTaB!beHOr „aJTODMTMOM TpOLWeCHOTr o/mnyuMBaMba y #mnocTymky  W3Gopa 
pekynTMBaLuMoHor peuleMba /aTOM y deTBDpTOM TOTnaB/by, OJHOCHO O/U1yuMBaHoy y 
v36opy HajOorber onTMManHor peuleMb=a, HajOoOrber npeMa 3anmaTMM KpMTepuMjyMMMa M 
npennoxeHMM anTepHaTMBHMM ·pekynTMBaLMOHMM BapMjaHTaMa. WaBpuleHo je 

nuvdpepeHuvpaHo nBaHaecT Moryhuvx ona0OpaHwvx KpuMTepujyMa kao rpaHMuHWX ro/ipyuja 
y W3GCopy onrMManHor pekynTMBaLMOHOTr peuleba Om „MoryhMX nBaneceT 
anepHaTVMiBHMX BapujaHTM. 

Hekw on TaGenapHo naTMx kKpvMTepvjyMa y Taoemw 4.3, „Kareropvaauuja 

kpvTepujyMa“, Mory ce npencTaBMTM HyMepMukOM BpenHoulhy W/MHM OTWMCHOM 
BpenHou!hy, noKk Cy y MCTO BpeMe HeKM KDpMTepMjyMM anTepHaTMBHO TOXe7bHM, 
anTepHaTMBHO HyXHM MnM Ge3 anTepHaTMBe OMNHno Kao neTepMWMHMCTMuKM WJIM KGaO 
onucHu ronauLM. 

Y uWmby noOvMjaba „HajOomber pekynTMBaLUMOHOTr  peuleba ~7WM3BOf)eHR5eM 
BVMuleKpMTepuMjyMckor Onj1yuMBaHMa M OTIHITMM TIOCTyTIKOM OrITMM3aLuWMje W3aOpaHa je 
kao HajedouikacHuja MeTona PROMETHEE ca MaTeMaTMukMM MO/e;JIOM M3pal)jeHMM 

Ha dbakynreTy OpraHv3aaLuMoHMX Hayka YHuMBepa3uTeTa y Beorpa/ny M rpe3eHTOBaHMM 
Kpo3 TaĐenapuHe npukaa3e y Kopaky 1, 2, 3 u 4 cBakor ripoOneMckor 3anaTka. 

Be3a ynaxeM5a y aHanM3y M oueHy BMuIeaTpMOyTHMX Monme:n7a, npM M3Gopy Momena 

npeBary je WMMAaJIO MCKyCTBO y M-erOBOM kopMuiheMb»y, HOCTMTHyTM pe3ynTaTM M 
yrpaljehocr y PROMETHEE wonen ulecr reHepanM3oOBaHMX KpMTepuMjyMa 3a 
MWcka3MBaMb=ee mpedbpepeHuMja noHocMoLa O/HTyKe, UITO yOnmaxaBa CyOjekTMBHOCT 

noHocMouLa O/nyKe. OBO He HerMpa ocTane MeTOne M He MCKTbyuyje H-MXOBy 
npWiMeH/JbMBOCT y peulaBaMoy oBor Tura rnpo0neMa. 

OBa MeTonmomorMja je YyHWBep3amHor KapakTrepa, Te je npMMeHrbMBa M 3a 
pekynTuMBauWMjy noBpuilMHCKMX KoroBa M onnaranuvuiTa MeTanMuHMX, HeMeTaJuHMX M 
eHepreTckMX MWMHepanHMX CMpoBMHa. Kako cy npenMeT OBe KMoMre yrpaBrbaH5e 
pekynTMBaLMOHMM ripoueCcMMa, M HOHOHIeM5e HajOOTrbHMX MO/BReNHICKMX peuleMba 3a 
nOBPUIMHCKe KOMNOBO yrrba, KaO nonMrOHM aHanM3e oOpaljeHa cy TpM BenWka 
noBpul/Hcka KoOma y OKBMpy neTor mornaBJba. TipBo je TecTMpaH KneHOBHMK 
HeakTMBHM IIOBDHIMHCKM KON y 3aTBapaMby KojM ce Hana3M y cKmonmy KocTonaukor 
yrrbeHor GaceHa. Hpyrvw je TecTMpaH akTMBaH NHOBPHIMHCKM KOn M OnnaranWMuiHM 

npocTrop TaMHaBa — 3anamHo Tlombe y cKnonmy KonyDCapckor yrrbeHor GaceHa, 
npviMep paBHMuapckor TUra koria Ca KOHTMHyaJ1HOM TeXHOJTOrMjOM Ce;1ekTMBHoOr pana 
v Kkao TpehM je TecTMpaH akTMBaH TIOBDpHIMHCKM Kom ca omnaranMuITMMa BOryTOBO 

Ceno y cknory YrrbeBMukor OCaceHa yrrba y Penyonvuaw Cpmckoj, Koja je Opnckor 
TMmna WM WMa /WMCKOHTMHyaHHM  WM ·KOHTMHTMHyaHHM  (KOMOMHOBaHM) HauMH 
ekcnonoaTauWje, TeXHONHnOHIKM CenekKTMBHOTr KapakTepa y CHOXeHMM pacJOjeHMM 
ycnoBMMa HeTMNRMuHoOr yrrbeHor neXWuuTa. Ha oBaj HauMH Cy nOKpMBeHM npMMepuM 
pa3nMuMTMX NOBDpUHIMHCKMX KOMNOBa yrrba NO TWMHOBMMa pneXWMuUITa, MeTOnaMa 
oTkornaBaMba M onnarabba MMHepa;lHe CMDpOBMHe M OTKpMBKe M BpeMeHCKe /14HaMIAKe 
y TakO3BaHOM CMCTeMy TTIOBDpILHMHCKe eKCrInoaTauUWje. 

Ha ocHoBy ayTeHTMuHOr anropMTaMCKOr peuleMba TipOWeCHOTr O/UIyuMBaMba Yy 
nocTynky Ww3Gopa pekynTMBaLuMOHOTr peuleba TpMMeHOM W3aOpaHe MeTOme 
PROMETHEE noOvjeHe cy TaOemapHe BpenHoOcTM WMHneKkca mpedepeHuuja 

nojenMHMX rpojekTHMX pekynTMBaLMOHMX peuleba KaoO MoryhMx ajnTepHaTMBHMX 
BapujaHTM ypehewa nocTpekynTMBaLuMoOHMX rpe/ena 3a CBaKM HOBPUIMHCKM KONL M 
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nparehw onnaranvulHM mpocTop. HaMMe, kao npBopaHrMpaHa peuleba TO 
penocneny TecTMpaM5a no0ujeHa cy cnenehe BpenHocTM: 1 KneHOBHMK, Ha KOMe Ce 

npennaxe BpahaW=e nerpanvpaHwWX noBpuiHa eKCrJIOaTaLIMOHOT TlOJba LHyMapCKMM 
M THOJbOnpMBpemHMM a3aacanMMa KOMOMHOBaHMM cCa „BOHeHMM OBpUHWMHaMa, 
napkOBCKMM M CIIODTCKO pekpeaTMBHMM cCa/npxajMMa; 2. TaMHaBa — 3ananuHo T[logbe, 

noulyMJbaBabe M 3. BoryroBo Ceno nmoulyMJbaBaMbe. Ha OcHOBy pe3ynTaTa 3a 
npe/MeTHe KOTIOBe M HR-MXOB OKOnMi, nOHyTf}eHa peuleba CMaTpaMO HajnOBO7bHUjMM, 
Tj.  OnTMMaNHMM · „pekynTMBaLMOHMM · „BapMjaHTaMa «kKoje  nopem #žddOocTanMX 

BMCOKOTIO3MLIMOHMIDaHMX najy ynoTnyH-eHy CHIMKy. TMMe Cy MCHYyH-eHa HnBa OCHOBHa 
kpvTepuvjyMa: akTyeyhlHOCT HayuHO-MCTpaxWMBauke rpoOneMaTMKke M CneLWMd(DMuHOCT 
kapakrepa uvcTpaxuBaukor rocTyrika. 

Dlarmba HayuHo-McTpaxWMBauka maXMa Morma OM OMTM ycMepeHa Ha CcMaMH5eMbe 

cyOjekTMBHor cpakropa y WM3OCOpy pekynTMBaLWMOHMX BapuMjaHTM M KpMTepMjyMa 3a 
onnyuvBaMbe pekynTMBaLuWMoHor peuleMb=a, Kao M_ IipM M3GOpy MaTeMaTMukor Mone;a 
koja je npenyuiTeH jenHOM MynTMnMCLWMTITMHaDpHOM TMMCKOM OnjlyuMBaMy. Takof}e, 

oryhe je onvTHa McTpaXx\iBaHba TIOBDpLIMHCKMX KOTIOBa BDpLIMTM Ha BMUIe pa3nMuWMTMX 
MaTeMaTMukMX Monena, aHanM3MpaTM MX M nopenMTM, ma BpuWWTM KopenauMjy 
no0ujeHvXx pa3nMuMTMX OnTMMa;7HMX peuleMWbba Ha mojenMHMM npMMepuMMa roJiMrOHa 
cnMuHMX KapakTepMcTMKa Kao HaBe/leHMX y OBOj KbM3M, HayuHoOj MOHoOrpadbuju. 
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APPENDIX 

Yy nonaTKky oBe KMoMre KaO HayuHe MOHOrpadbuje, XenuM na WcTaKHeM MCTOPMjCKM M 
xpoHonouikv rmpermenmn npMMeHe pekynTMBauWMje Ha 3HaWdajHMjMM TOBPUIMHCKMM 

KOnoOBMMa yrrba on HajcTapujMx npvWMepa cBe no naHac. TlipBe mojaBe TeXHMuke M 
Oovonouike pekynTMBauMje 3eMrbMuITa M aMOMjeHTamHO ypeljeba nerpanMpaHMX 
npocTopa HacTanwx kao pe3y;raT pynapckuMX akTMBHOCTM M ekKcrinoaTauuje nexuuiTa 
MMHepa;lHMX CMpOBMHa peajnM3OBaHM Cy y HeMaukoj cpenMHOM 19. Beka. [loueTKOM 
20. Beka mnojaBa pekynTMBMCaMba cTapMX M HamnmyulTeHMX pynapckMx panoBa 
a3a06ene»xeHa je y CAJI u Benukoj BpuTaHuju. 

Yy onHocy Ha nMOHUpcke nokyulaje M npBe mpMMepe KakaB je OMO HOBDUIMHCKM KOTI 
nurHvTa đopTyHa y Hewaukoj, 030MJbaH HayuHOWMCTpaX\BukKM M 
onepaTMBHOMHXKeHMbepckM rpuacTyn nmpenMeTHoj npoOneMaTMuM jaBrba ce cpenMHOM 

npouinor Beka, TauHuje nocne Jipyror cBeTckor paTa Takof)e y HeMaukoj rne cy no 
naHac nocTUMrHyTM HajaanaxeHuUjuM pe3ynTaTM. Y ToOMe cBaKkKako ripenM=auM kOMTaHUja 
BaTeHoban (Wattenfall). 

Yy naHauloj HeMaukoj, pekynTMBMcaHo je w npeypeheHo mpeko 40.000 xekrapa 

neBacTMpaHor a3eMJbMuITa HacTanmor panoM pynapcke mnpWwBpene. OBaKBMM 
MMITIO3aHTHMM pe3ynTaTMMa morpuHena je crpora 3akoHcka perynaTMBa y oOnacTM 
pekynTMBauWMje uMMe ce rpe OTnOuMM-aMba TeXHoOJlOrUje eKcrinoaTaLMOHMX panoBa, 
cBa TeXHMuka peuleba CTaBJbajy ce y CTyXOy g3aulTMTe X(WMMBOTHe cCpe/MHe, 
nonyuiTeHuMX KonMu\MHa LUITeTHMX MaTepuja y Ba3nyxXy, BOJIM M_ 3eMJbMITy, peulaBaHoy 
aHnporeHMX couMjanHuMX npoOnewMa nojenuMHua M 3ajenHMue, jenHOM peujy, BOnM ce 

crporo pauyHa O NnpyuTBeHOM Onp%XMBOM  pa3Bojy. [TipenMeT moceOHor 

MHTepecoBaM=a je 3MpaTHM cHoj 3eMJbMulTa KaO HpMMep HeOOHOBJbMBOT TUIOHOr 
XyMyca, KojM KaO ne/iO;nOuHIKM CynmCTpaT HeKM Ha3MBajy COJ1lyM, Ce;leKTMBHO CKMMajy, 

npMBpeMeHO „AmenmoHyjy, udyBajy M KaCHMje KOpMCTe TpWMNHMKOM 7Ouwonouike 
pekynTuBauuje. CyuiTMHa mpoueca cenekTMBHOr OmnaraM5a OTKDpMBKe je na ce, Ha 
noueTKy OTBapaM=a NIOBPUIMHCKOr KOMa, IiDpO/NyKTMBHM XyMYyCHM CJIOj 3eMJbMIITA 
npMBpeMeHO O/UIOM, a y KaCHMjMM mnepMomMMa pa3Boja Koma, M TOKOM 
ekcnnoaTauvje yrmba, a HapouMTo onnmaraMba OTKpMBKe M janOBMHe, CeJleKTMBHO 
oTKkonaHa OTKpMBKa HaHOCM y rpaHMHaMa ca nmocToOjehMM TeOJTOHIKMM JIMTOJIOLIKMM 
CTyOOM. 

Yy HekMM On HapenHwWx npuMepa Ouhe npencTaBrbeHa MckycTBa HeMauke y o0;nacTM 
pekynTuBauuje u ype)ebs5a npocTopa cnMuHMX MoryhHOcTM. 

Jlyasukai pynapckui yrrbeHui GaceH nurHuTa reononuikuM je nedbMHMCaH ca /Ba paanMuMTa 
nMrHMTCka GaceHa: roOpbM M nOM-M JlyxMukKM JIMrHMTCKM perMOH, On KoOjMX je nOM-M 

BaXxHVjM. OBa oDnacTr ce Hana3M y jyroMCTOuHOM nemy BpaHneHOypra, ceBepHO- 
MCTOUuHOM ne:y CakcoHuje. Vicropuja reonouikor perMoHa ny»Mukor nMrHMTa roue:na je 
npe oko 40 vwuanvoHa ronuMHa, y no6a Tepubjapa, kana je y EBporie 0Mo BeOMa akTMBaH 

reonviHaMMuaH repuo/i.98 

% The Lusatian Lignite Mining Region, Research network minesite recultivation, Newsletter No. 2 July 

1997, Germany. 
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Vicropvujar ekcnnoaTauMje nWMrHMTCKOT yrmba y oOnacrw Howma Jlywawua je 
BMUIČBEOKOBHM. Yrajb ce ekKnmnoaTMule om Kpaja 18. Beka, CTMM ma je jaMcka 

ekcnnoaTauuvja yrmba 3anoueTa c kpaja 19, a na je Beh nmoueTKOM rnmpouinmor BeKa 
nocrana npenmOMMHaHTHa nmoBpulMHCka ekcnmmoaTauMja yrrmba. HakOH yjemMH5eM5a 
CapBeaHe u /{leMokpaTcke HewMauke notino je nO MaCOBHOr 3aTBapaM»a TOBPUIMHCKMX 

konoBa. HavMe, naHac je Ha CaMO eT HOBPpUIMHCKMX KOMOBa akTMBHa pynapcka 
npoM3BonM5a noKk WMX je cenaMHaeCT 3aTBOpeHO. TloBpuwWa neBacTMpaHa 
ekcnnoaTauWjoM yrrba oko 800 km? y oBoj o06nacru npenmerT je nocTekcrinoaTaL\OHe 

pekynrTMBauvje M peaMMnauMje. CrpaTeulkM mOCMaTpaHO, myropoOuHM IporpaMM 
pa3Boja noBpulMHCKMX KOomoBa OaceHa JlywMua (Lusatia), yKkrbyuyjyhM M MH-MXOBa 
saTBapaMb5aa, o0DyxBaTajy nepvon no 50 ronMHa, ulTO je rapaHT cHaOneBaMa yrrba 

nocrojehvx  TepMoenekTpaHa 3a R-MXOB ueTpneceToronuMulWM BeK TpajaMba. 

TinaHckM nyropouHM pa3Boj mo mnmpMwMopMTeTHoOcTM mpenBuMP)a oOjenMWaBaMe 
npocTopa nOBPpUIMHCKMX KOmOBa Welzow-Sud (nmneo momba II Welzow Sud) u 
HoxrTreH koja he cBojoM pe3epBaMa o06e30enuTuM ekcnnoaTauMjy mo Kpaja 2020. 

ronvMHe. BaceH PajxBannme (Reichwalde) koja ce Hana3M Ha KpajbeM 3amamy, 
CBOJjJMM BMCOKO KBaJ1MTeTHOTr J1rHMTCKMM pe3epBamMa om rpeko 500 MunMoHa TOHa 
o06ea3a06enuhe cuvrypHo cHaOneBabe kynanua ny>e oan 2040. ronuHe. Jlyxxuk\i GaceH 

yrmba, pacnonaxe yKyTHMM pe3epBaMa nWMrHMTa on 12 MunuWMjapnM TOHa, UITO 
npencTaB;ba orpoMaH noTeHuljan 3a ycneulaH M cTaOMnaH eHepreTCKM OnpX)WMBM 
pa3Boj npoM3BonMWe enekTpMuHe eHepruje y MonepaH M CTpOrMM KOHKyDpeHTHMM 
eKOJIOLIKMM yCJ1OBMMa. 

JenHo on McTpaXMBaMba koje ce GaBM nocTekCcrOaTaLWMOHMM OXMBIbaBaMb5eM Ca 

Đovonouikor pekynTMBauMoHor acnekTa y oOnacTM HoMWe Jlysuue npvka3aHo je y 
pany: „Primary succession in post-mining landscapes of Lower Lusatia — chance or 

necessity“.9 CnMuHMM npoOnmeMoM GaBMo je ce M PeHe KpaBu3MHckM (Renć 
Krawczynski) y nokTopckoj nucepTauujuv Succession of Collembola in the postmining 
landscape of Lower Lusatia.% Y cpBojoj TeaM  komera je aHanMaMpao rpoD6neM 
peBvTanMaauvje M  pekymTMBauMje · „omnaranMuIHMX · mnmpocropa y  mneT 
nocTekcrinoaTaLMOHMX pynapckuMx o0nacTu, u To: Coftbus-Nord UT, Schlabendorfer 

Felder, Domsdorf, Plessa, Koyne. Y warucrTapckoj Teav Mine reclamation financial 

bonding end regulation, ayropa bunuv3a Topnaka (Filiz Torpak),!! ayrop ce GaBuMoO 
aHanM3oM nmnmnaHMpaba mpoueca pekKynTMBaUWMje  HOBPpUIMHCKMX · KOHOBa WM 
onnaranuvulTa Kkao pynapckWx obDjekaTra ca acnekTa ynpaBrbaba W perynauuMje 

dpvwiHaHcMjCKMX MHBeCTMLMOHMX TOKOBa y TyDCKMM yCHOBMMa y OKBMpy rnpWMcTynaMa 
npojekKTHMM M 3aKOHOMaBHUM IriporpaMuMa EBporricke yHuje. 

PekynTuMBaLuLWjoM IOBPpLIMHCKMX KOTOBa y OaceHy nMrHMTCKOr yrrba Jlysxuia _bopMuipa ce 
sanpaBo jeMHO HOBO 3eMJbMIHITe, Koje je aTpakTMBHO M BenMKe BDpenHOCTM, MaKO Ce 

pe3aynrTaTM He BMHe onMaX MMajyhM y BWAHy ma pekynTMBauWMja 3axTeBa CTpribeHe M 
BpeMe. 

9Gerhard Wiegleb, Birgit Felinks, „Primary succession in the post-mining landscapes of Lower Lusatia 
— chance or necessity“, Ecological Engineering 17, 2001, pg. 199-217. Pan je nocTynaH Ha e-anpecu: 
www.elsevier.com/locate/ecoleng. 
10 Renć Krawczynski, Succession of Collembola in the the post-mining landscapes of Lower Lusatia, 
Doctoral disertation, Technical University of Cottbus, 2006. 

11 Filiz Torpak, Mine reclamation financial bonding and regulation, Master Thesis, Department of 

Mining of The Graduate School of Natural and Applied Sciences of Middle east Technical University. 
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OnpxupocT, Takof}je, ooyxBaTa M uMHMeHMLHy a je y OBOM CJlyuajy ped O OOHOBTbMBOM 
OoTKOnaHOM MaTepujany. S3ajenHo ca napTHepuMa, KoMraHuja Vaffenfall Europe Mining 

noceOHy naxHy mnocBehyje anTepHaTMBHMM dbopMaMa WMckopMuleMba 3eMJjbMuITa 
HOBOODOpMMpaHor npocTOpa. OOGHOB/bMBM OTKOmnaHM MaTepujan npyxa moTeHLWMjajnHe 
nepcnekTMBe 3a MCTOBDeMeHO eKOHOMMUHO M eKONOHIKO KopMuilheMW=e. 36Gor Tora Cy 

dbopMupaHa TecrT norba 3a OMonouiky pekynTMBaLWMjy W MenMopuva3auuMjy, Koja cy nana 
Mi3BaHpennHe u obehaBajyhe pe3ynTaTe. 

Peanuvaauvja oBMx npMHuMma rpecTaBrba OCHOBy 3a moTnmnMcaHe yroBope W3Mefl)y 
npecerbaBaHor cena M pynapcke koMmaHuMje Ha ODoOcTpaHy kopMcT. Y pany je neT 

nOBPpHIMHCKMX KoOmoBa: Reichwalde, koja je npoutao cba3y npMBpeMeHor 3aTBapaMa M3 
ekKOHOMCKVX paa3nora, Janschwalde, Cottbus-Nord, Cottbus-Sud i Welzow-Sud. 

HakoH npvMBpeMeHor 3aTBapaMb5a moBpuMHckor koma PajxBanme (Reichwalde) 1999. 
ronMHe, Ha yHyTpaulbbeM onnaranaMui!y je a3acafjeHa MeuloBMTa ulyMa. [lopenm jyxHe 

saBpuilHe KOHType onnaranultra, npeMa Hace;by PajxBanne, varpaf})eH je BMHMKOBALI. 
Cnorbaulttbe onnaranuuiTe kona je jenHo on HajBehAx Opna y OKOnMHM. To je nocTao 
npaBM npMMep  3anoBOJbaBajyhe  kKoMOMHauMje  pynapcrBa M #jaTpakTMBHe 

pekynruBauuje. OnnaranuauiTe HanBMCyje OKOnMHy 3a 40 m w dbopMupaHo je v3Mef)y 
1985. u 1987. ronuMHe, on oTKkpuMBke IIOBpHIMHCKoOr Kora PajxBannne. 

Y a3OoHM oTKoOmaHor rmpocTOpa moBpulMHCKOr koma JaHumBamnm (Janschwalde) je, y 

OHHOCy Ha pynapcko-TexHMuke M reOnoOuIKe YCHOBe, OOMKOBaH TIpOcTOp 3a 
paanMuMTy arpMKynTypHy HaMeHy rnpwnarofjeHy OKONMHM. JyX%HM meo OwBuler 
nOBPpHuIMHCKOr Korla je norboripviBpenHa 3OHa, noOK ce Ha ceBepHoj cTpaHu npenBuha 

canMa UIyMCKMX KynType. TipenBwfjeeHo je W3MeulTabe peke Maxe mnmpeko 
yHyrpaulber omnmaranuuma on jyroMcroka Ka ceBepoaamamy. Ha #kpajy 
ekcnnoaTauuvje bopMupahe ce jesepo TayoeHnopdbep (Taubendorfer). T1OBpulMHCKM 

kon JaHuiBann KapakrepuMutie cMcTeM ekcrinoaTauuje ca nMpeKTHMM rpe0DauLWMBaHW5eM 
OTKpMBKe y OTKOTaHM TIDOCTOp TpaHCIIODpPTHMM MOCTOM KojM oMoryhaBa peanuv3auHMjy 
Đopa3or npoueca pekynTuMBaulje. 

O06nukoBaHM rpocTop roBpuiMHckor Kkorna Cottbus-Nord kapakrepuute oynyhe jeaepo 

KoToyc. BoneHa nmoBpuuHa jeaepa om 1.900 xekrapa mpyxa BenMKe MOryFHOCTM 
cTaHOBHMLITBy rpana KoTOyc. WicrouHo on jeaepa Ha yHyTpauibeM opnnaranuMuiTy 
dopvwupa ce MeuloOBMTa ulyMCKa KynTypa. PekpeaTMBHM oOjekTM he OwTM 

MHTerp\McaHM y nO7JboripMiBpe/iHM M UIyMCKMI TIDOCTOpD. 

TloBpuiHckM konm Welzow-Sud npunana MopeHckoj rpaHMuHoj 3OHM OaceHa yrrba 
Jlywwua. PaBHMuapckM TepeH, cacTaB MaTepuMjana OoTKpMBKe M XWunponmoruMja 
ycnoBMnM cy HauMH kopMuiheMa rpocTopa rnocne 3aTBapaMoa korna M rnmpe noueTka 
ekcnnoaTauuvje. OOnMkoBaM=e TepeHa nmocne ekcnnoaTauuje oMoryhyje OnTMMaJIHO 
kopuvulheMbbee ca acnekTa moJborpuMBpenme, ulyMapcTBa M pekpeauuje. 36or Tora ce 
BpuiM ce:nekTMBHoO OpnaraMe rnonHor cioja onnarauMMa. 

BynyhM Ww3rnem TepeHa HakOH mpoueca 3aTBapaMba noBpuWMHCKOr KoOma HoxTeH 

(Nochten) rTpe6a na o6e30emM McTe MoryhHocTM kopMulheM= Kao M mpe noueTKka 
ekcnnoaTauuje. Y 6nM3MHM MCTOMMeHoOr MecTa GODOpMUpaH je KOMITIeKC 3a OMOp M 
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pekpeauvjy. Ha jy%XHOM neny KkoMmnekca KaO yna3 y peKynTMBMCaHM NpOCTOp 
HanpaB7beH je napk on MopeHckux caMaua.102 

PajHckM yrrbeHM GaceH npocTuMpe ce Ha nmoBpulMHM On OKO Cca 2.500 km? uwa3wef)y 

rpanoBa KenHa, AxeHa u Hucennopda u ekcnnoaTauuvja nvrHMTa maTMpa BMulme On 

jenHor Beka. EkcnnoaTauuvja yrrba ce oDGaBrmba Ha TpM noOBpuIMHCka Koma HneH 
(Inden), TapunBajnep (Grazweiler) u XavM6ax (Hambach) Ha ny0uHu on 300 no 500 m. 

Tlocne Hpyror cBeTckor paTa na cBe no naHaulkoMX naHa ca oBMX rpene;a WcCerbeHO 
je oko 30.000 craHoOBHMka. HakoH OTBapaM»a HOBOr noBPLIMHCKoOr Kora [ pauBajnep II, 
npenBuf}eHo je vWcerbaBaM=e jour 4.000. Tlouio cy nexvwuiTa cMeuITeHa y BeJIMKMM 
ypOaHMM M BMCOKOHaCerbeHMM CpenMHaMa, pynapcka ekcrnoaTaLuMOHa monMTMKa y 
BenMKoj Mepv 3aBMCM on npMnoOuMjaMba jaBHOr MMeM=a 3a HpoMeHy KapakTepa OBMX 
nonpyuja Ha TeMeJb/IMa OnpxXWMBor pa3BoOja HOBOr OKpyxeM-=a Kkora OM Kkapakrepucana 
Mynpa M HayuHO NMOCTaBrbeHa TeXHMuka M Owonmouka pekynTMBauMja TepeHa M 
npaBuinaH v306op ypeh)ekbba oynyhwx rnpenena. 

lo cana je y HeMaukoj, on yKymHO pekKynTMBMCaHMX mOBpulMHa, 40% npaheHo 
norboripvBpenu. Ha noyboripuvBpenHuMM noBpulMHaMa cy M3rpaljeHe HajcaBpeMeHuje 

dapMme. Y ycnoBMMa MHTeH3MBHMX arpoTeXHMukMX M arpoMenWMOpaTMBHMX Mepa 
npMHoOcM yceBa Ha peKynTMBMCaHOM  3eMJbMIHTy Cy CnMuHM OHMMa Ha 
HenopeMeheHMM 3eMJbMHITMMa, a y HeKMM CjyuajeBMMa M BMUHIM. HeuiTo BehM 

npoueHaT pekynTMBMCaHMX moBpuWHa je nmon ulyMaMa. Tlo npaBWny ce Te)WM 
BpahaMby ulyMa Ha NWOBpuIMMHe Ha KojMMa je oHa Ovwma a3acTymmbeHa ıpe 
ekcnnoaTauWvje yrrba. Y HekMM ciyuajeBMMa Cy UIyMe HOnWMrHyTe Ha HeKa/all!H-MIM 
norborpvBpenHMM noBpuwWwHaMa. Ha omnaranvumwMa, Koja 3Gor koHdpMrypauuje 
TepeHa, HMCy moromHa 3a MHTEOH3MBHy TOJbOTIpMBpe/IHy TIpOM3BO/IRoy, KaO M Ha 
npocTopumwMa oko BeultTaukMX jeaepa, Hajueulhe ce nonWv>»y uIyMe. 

Kao npvMep Moxe ce HaBecTM perMvoH JluOmap (Liblar), rne je HaKOH 3aBpuleTKa 

ekcnnoaTauvje yrma dbopMMpaHoO HM3 je3epa ca mMOuUIyMJbaBaW5eM OKOJIHMX 
onnaranuuta. IlaHac je ueo oBaj npocrop om oko 1.200 xekTrapa M3BaHpenHa 
pekpeauMoHa 3oHa ca W3nhneTMUITMMa, BeOMa NMODpMM yCcnoBMMa 3a pWOoOnoB, 
cnopToBe Ha Bonu M /lpyrMM 3aGaBHMM M pekpeaTMBHMM Ca/np)kajMa. 

[ipBe KonMuMHe OTKDMBKe Ha TOBDpUHIMHCKOM Korly XaM0DaxX oTkoraHe cy y jeceH 1978. 
ronuMHe. OrkornaHa je 1,1 uunujapna kyOHMX MeTapa necka, uIrbyHka M rnuMHe. laHac 
CHOJbHO omnaranvMume nmpencTaBmba Opnmo ConMHxoe (Sophienhohe), koje ce 

BMCMHOM o/ 200 m yanue M3Ha/n okonHor npenena.103 

Tipernen konoBa nurHMTa y cba3u ekcrinoaTauuje W pekynMBMCaHMM ripenennMa DOaceHa 
yrrba y HenocpenHoj 6n3MHM Benukor rpana KenHa nara je y pany „Optimization of coal 
output by increasing thesteepness of the lignite slope in the rim slopesystem of the 

192 [1aBnnoBuvih B. i capanHuuM (...llvrrpvjjeBuh B.), Cmy0uja u u0ejHu ripojekam aamgaapatba ro8puluHCKoO2 
kona KneHoaHuk, Pynapcko-reonouiku opakynTeT YHuBepaureTa y Beorpany, Beorpan, 2013. 
103 Vujić S. i dr., Selekfivno otkopavanje i odlaganje otkrivke u funkciji rekultivacije površinskih kopova 
uglja. Selective Mining and Dumping of Overburden as Mean for Land Reclamation at Coal Open Pit 
Mines, prir. S. Vujić, Beograd: Rudarsko-geološki fakultet Univerziteta — Elektroprivreda Srbije — 

Akademija inženjerskih nauka Srbije, 2006, crp. 82-85, 92-93, 96-98, 101. 
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Hambach opencast mine“.1% [loBpumwHckM Kkon XaMGax Hana3M ce Ha oko 20 km 
sananHo on KenHa. PynHMK TpeHyTHO MMa NHđOBPpuWHy npeko 35 km?, a yKyRHO 

ono0peHo pynapcko norbe 85 km?. MakcuanHa ny0uMHa Kona cana M3HOCM rnpeko 
350 m ca TeHneHuMjoM McKomaBaMba no 400 m. TonvMulba npoM3BOmM5a WMrHMTa 

M3HOCM OKO 40 MWnMOHa TOHa, UITO je jenHako 40% on yKynHe npoM3BonmMWe y 

PajHckoj pynapckoj o06nacTu. [1ipBe konMuMHe OTKpMBKe Ha TIOBDpLHHMHCKOM Korly XaMDax 
oTKkomaHe cy 1979. romMHe. MHlaHac, cnorbaulbe omnaranmvMumme mnpencTaBJba 

cnoMeHyTO Opno ConwWMHxoe, koje ce BMCMHOM OMn 200 m y3anwWxe WM3Han OKOJIHOT 

npenena. Ca ulyMCkoOM pekynTMBaLWMjoM onnaranuMuiTa mouemno ce 1978. ronMHe, CaMO 
HeKONMKO Heme/7ba mocne noueTKa OnnaraMba OTKkpMBKe. On Tama no nmaHac OpojHe 

Ouvrbke M XXMIBOTMHbe. HaCTaHUIe Cy CortHxXoe, uiTo je nonpuvieno na Beh nyru HV3 ronMHa 

Oyne OMMJbeHO M3TeTMLITe. 

Kao HajWHTepecaHTHMjM nmpMMep HOoBOr npvMcTyma pekynTMBauWMjM  3aTBOpeHMX 
nOBpuIMHCKMX KOHOBa MOXe ce M3nmBojMTM Konm BepmrxajM (Bergheim) koja je OTBOpeH 
1984. ronuHe uv a3aTBopeH 2002. 3a To BpeMe oTkoraHo je 238 MunuMoHa TOHa yrTba ca 

nOBOJbHMM KOe(DMLMjeHTOM OTKDpMBKe 2.3:1. TloBpumwHa noBpuiMHckor Korna je 6,7 km?, 
nyouvHa 280 m, a ronMuiba npoM3BOmM5a je M3HoOcMna 1G MWnmMOHa TOHa. HeOrbMHa 

cnoja nMrHvTa je Ownma Ww3Mefl)y 70 w 90 m, a pacermbeHo je 1.700 crTaHOBHMKa. 

SanyMRaBaM=e koria BpulM Ce OTKDMBKOM Ca ITOBpuIMHCKOr Konma XaMOax. [loBpulaHa je 
orineMeM=eHa CeJIeKTMBHO OTKONaHMM TORHMM CHOjeM Ca OBPpHIMHCKOrT Koma 
TapuBajnep. yYkynHa noBpuiMHa pekynTMBMCaHor rpocTopa M3HocM G74 ha, on uera je 

461 ha norbornpunBpe/lHo 3eM;bMLITe, a OKO 213 ha ulyMCKO pacTMHe. 

TpaHcnopT OoTKkpMBKe ca nmoBPpuMHCKor Koma XaMOax BpuleH je ca nBa napanenHa 

TpaHcnoprepa nyxuwHe 12 km, ronvutber kanauMTeTa 2*50 MuwnMoHa mš. [inonHM 

cnoj ca moBpulMHckor Koma TapuBajnep noBOo3M ce »ene3HMuKMM TpaHCNHOPTOM. 
PeanvaauvjoM uenokymHor mpojekra obopMupahe ce 3eneHa Tpaca neumaukor M 

OuMuMknMcTMukor rmyTa kaO Be3a M3Mel)y Haceyba yMecTO Tpace TpaHcrnmopTepa, 
MHnycTpujckuM napk 3a npoM3BOnMWo»y eHepruje 43 OOHOBJbMBMX M3BOpa M npocTop 3a 
v3rpanHoy McTpaXxuMBaukor M pa3BojHor ueHTpa 3a yrayb.105 

Yy jyHoM BpaHnmep0ypry (Branderburg) rpanvuuja pynapcTBa nyra je 150 ronuHa, 
ulTO je W3a3Bano noTIyHy M3MeHy mpenmena. Cena cy M3MeulTeHa M CTBOPpMO Ce 
yjenHaueHu nmpeneo. HakoH oTkomaBaM»a yrrba mouenma je pekynTMBauuja. BehuMHa 
KkonmnoBa je pekynTMBMCaHa 3anMW-MX romMHa 20. Beka, npeocTanM KONOBM Cy y 
ekcnnoaTauuvja w uiMpe ce. [locreneHo ce MeMba Hunepnojuwk (Niederlauzic), on 
MHnycTpujckor monpyuja y nompyuje pekpeauMje. Tlocne HenmMpHyTe mnpuwpone 

noceTMouMMa onMax mana y OdM HOBDHIMHCKM KONI yrrba ca onnaranMuTMMa M 
pekynTMBMCaHMM moBpiMHaMa. MHorM BwWnMkoOBLM OMoryhaBajy moceTMouMMa ma 
noOuvjy yBMn O nMMeH3uMjaMa Koma. Tako, Ha npvwMep, Ha omnaranvuiTy Ben3oB 

(Welzov) HacTao je mpemeo, KkojM ce KOpMCTM 3a NOJbOnpMBpe/y M UIyMaPCTBO. 
VicroBpewMeHo tnpupoanu ce Bpahajy paaHoBpcHe MoryhHocTM pa3Boja. ĐOpMMpaHM Cy 
BnaXxHM OvoToOnWM KojM Hyne XMBOTHM TIDOCTOp 3a nmTMHe, MHCekKTe, Mane cuMCcape. O 

14 Dahmen D., Karcher C., K.-Heinz Richartz, „Optimization of coal output by increasing thesteepness 
of the lignite slope in the rim slopesystem of the Hambach opencast mine“, World of Mining — Surface 
& Underground 59, No. 1, page 27, 8th International Symposium Continuous Surface Mining, 
September 24 to 27, 2006 at RWTH Aachen, Germany, 2007. 

15 [laBnoBMh B. w capanHMuM (...HwMuwTpujeBMh B.), Cmyđuja u uđGejHu mpojekam a3amgapatba 
nosepuiuHckoe kora KneHoaHuk, beorpan: Pynapcko-reonouikv dopakynTeT YHuBepaureTa y Beorpany. 
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OoraTcTBy nMBJbauM OpMHy noBuM. MTepecaHTHa je Ovnma wneja na nonpyuje 
Jlyww«uua y Hewaukoj y nepvony o/n 2000. no 2010. 6yne nonpyuje MHTepHaLWMOHa;lHe 

vw3anoxoe rpaheBMHapcTBa. To nonpyuje oOGyxBara 5000 km?. Y cpenMuTy 
MHTepHauMoHanHe WM3HnoxOe rpaheBMHapcTBa (IBA — International Exhibition of 
Architecture and Construction) Furst-Puckler-Land Hanaa3w ce TeMa flpeđeo. Ha 

nonpyujy rne ce Hekana Hana3Mo ueHTap eHepruje MIHP-a (McrouHe Hewauke), 
naHac ce cycpehe 6pnoBur npeneo ca jeaepuMa. Y HenocpenHoj OKOJIMHM Haja3M ce 
reonoulkM WHTepecaHTaH TepeH, jemMHCTBeH  „pembeQbD Hađopa “danmreHOommeH 

(Faltenboden) kao u pekynTuBuMcaHMu ripeneo akTMBHOr IOBPpuIMHCKOr Koria HoxTeH. 

TexHMuka pekynTuMBauuja V 3auiTMTa noBpuIMHCKor kona MuxenH (Mucheln) no cana 
je koutTana npeko 210 unuoHa eBpa. To je o0yxBaTuno, MMef)y ocTanor, caHMpaHbe 
npeko 40 kvnioMeTapa KocMHa, nenMMMuHO BMCMHe 200 m, anu M_ kpueMbee, uvuiheHbe 

nenoHuje. TinaBybebeM koma MuWxenH HacTahe jea3epo moBpumMHe 1,842 ha, 
sanpeMuHe Boane on 427*1065 m3 u ca oGanoM nyxuHe 40 km. To he GuTuM HajBehe 
jesepo CakcoHMje AHxamr (Sachsen-Anhalt) W HajBehe BeWuITauKO je3epo y 

Hewaukoj.106 

OpBa uMcTopujcka MHAycTpuvjcka pynapcka o0OnacT y HeMaukoj, cOMMMbe Ce y pa/ly 3 
1996. ronMHM o pekynTMBauMjM pynapckvMx omnaranuvuma y uaconMcy o 3aral)eMoy 
Bone, Ba3anyxa, W 3eMJbMuma „Recultivation of mining waste dumps in the Ruhr 

area“.107 

y pany „Present state and prospects of lignite extraction in Poland“,!% roBopu ce o 
PnMrHMTy kojM je onMaX Inocne KaMeHOr yrTba, /1DyrO OCHOBHO eHepreTCKO CMDOBUMHCKO 
dbocvMnHo ropMBo y Tlorbckoj. Mef)yTMM, Ba)XHMjM eKOHOMCKM 3Haudaj 3amoueo je y 
npyroj nonoBMHM 20. Beka M Ov je noBe3aH ulecTneceTMX ca pynapCkKOM-eHepreTCKOM 
akTMBHouihy y GaceHy nMrHMTa TypoB M KOHMH, a 3aTMM cenaMneceTMX ronmnMHa y 

Đ6aceHy BenxaToB. Cana ce nurHaT y [lorbckoj oTkornaBa ca ueTMpM noBpuiMHcka Korla 
AnawmoB (Adamow), (Belchatow), KoHuH (Konin) u TunoB (Typow). 

Y Toky noBpuiMHcke ekcrinoaTauW/jje yrrba y Tlorbckoj, on 1945. ronuviHe oTkoraHo je 2.25 
MWMjapna ToHa yrrba, oko 8.8 Munvjapnuv m3 oTkpuBke U ripM TOMe je 3ay3eT riDOCTOp o/l 

oko 33.000 ha, uiTo y npoceky 43HocM 15 ha 3a MWMNWMOH TOHa yrrba. PekynTuMBMcCaH je 
npocrop on 10.500 ha. AkrMBHe cy ueTMpM pynapcke koMmaHMje Ca TOMeHyTMM 
HOBPHIMHCKMM KOTOBMMa yrJba.HajOorbe pe3ynrTaTe WMMajy KONIOBM KOMIlaHMje KOHMH ca 

50% pekynTMBMcaHor npocTOpa. [lOBpulMHCKM KOHMOBM KOMmNaHVMje AnaMoB y T[lOrbCKOj 
pane npeko 50 ronMHa. On noueTka ekcnnoaTauvje 1959. ronMHe pekynTMBMCaH je M 
npviBe/neH KOpMCHoOj HaMeHHM TIpOCTOP oOp rpeko 3.401 ha. 

PekynrTuBauuja TepeHa onBuja ce Ha nBa norba BenxaroB (Belchatow) u UluepuoB 

(Szczercow). EkcnnoaTauMoHo norbe Be;xaToB 3ay3uMa oko 3,887 ha, a kpaj pana 

1% Vujić S. i dr., Selektivno otkopavanje i odlaganje otkrivke u funkciji rekultivacije površinskih kopova 
uglja. Selective Mining and Dumping of Overburden as Mean for Land Reclamation at Coal Open Pit 
Mines, prir. S. Vujić, Beograd: Rudarsko-geološki fakultet Univerziteta — Elektroprivreda Srbije — 
Akademija inženjerskih nauka Srbije, 2006, str. 82-85, 92-93, 96-98, 101. 

17 Schulz D., „Recultivation of mining waste dumps in the Ruhr area, Germany“, Water, Air, Soil 
Pollution, 1996, pg. 91, (I/2)+89-98. 
18 Tajdus A., Koziol! W., Kawalec P., „Present state and prospects of lignite extraction in Poland“, 

World of Mining — Surface & Underground, 59 (2007) No. 1, pages 36, The 8Gth International 

Symposium Continuous Surface Mining, RWTH Aachen, Germany, September 24 to 27, 2006. 
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pynHuka rnpe/nBufjeH je oko 2018. ronuHe. Ha oko 1.480 ha TepeH je HanBMuleH 195 
m. OTBapaMb=• noBpuHckor Koma UluepuoB 3amouemo je 2002. ronvMHe. 3ayaehe 

npocTop oan oko 2,360 ha no 2038. ronuHe, kana je npenBuvf}eHo beeroBoO 3aTBapaHbbe 
ca 3aBpuIHOM /lyOMHOM o Oko 300 m. [lo a3aBputeTky ekcnnoaTauuje rnpe/nBuf}eHo je 
dpopMupae je3epa ca noBpulMHOM OKO 32,5 km? a3a ceulTaMbe oKo 2,5 MMnujap/u 

m3 Bone, y TpajaHb»y oko 18 ronuHa. 

TOKOM pana y Tpajaboyy on 65 ronuMHa noBPuIMHCKM KOTIOBM 3ay3MMajy npOCTOPp O/n OKO 
15.000 ha on uera je oko 8.000 ha pekynTMBMcaHo. Bpumw ce M cenekKTMBHO 
oTKonaBabe WM omnarabe mnmnonHor cnoja OoTKkpMBKe. Pynapcka koMmaHuja je 

saTBopuna neT noBpuilMHCKMX KOnoBa Ha KojMMa ce BpuIM pekynTMBauMja: MoxycnaB 
(Morzyslaw), Mbecnyur (Nieslusz), TocnaBMue (Goslawice), TlarHoB (Patnow) u 
Kaauvjjex Tlonynw=ee (Kazimierz Poludnie). 

PekynrTuBauuja ekcnnoaTMcaHor mpocTopa noBpuMHCkor Koma TumoB 3amouenma je 

npe 70 ronMHa dObopMMpaMeM TIOJbOripMBpenHWMX M HIyMCKMX TepeHa HOBPIIMHe OKO 
1,700 ha. Y 3aBpulHMM KOHTypaMa ocTao je nmpocTop on okKo 1,700 ha rne je 
npenBuf}eHo 0opMupate jeaepa a3aripeMuHe 1,2 Munujapne m3 Bone.109 

Yrarb ce y Ueuikoj PenyoOnv kopMcTM 3a npoM3BOmHo-y 75% enekTpMuHe eHepruje. y 
OBOj 3eMJbM, pecTaypauuMja 3eMrbMuma je oOaBe3a on 1956. ronMHe, kanma je OHa 
nponMcaHa 3aKOHOM O 3auITMTM HOJbOTIpMBpe/iHoOr 3eM;buLITa. PekynTuBauWja, Koja je 

TexHMuka M eKOHOMCKa ODaBe3a CBMX pynapckMAx opraHM3auWMja, maje Oa3y 3a 
npo/nykuvjy xpaHe M BaXHa je KOMITOHeHTa ekoOnOLIKOr cMCTeMa ro/npyuja kona. BehaHa 
BenMKMX pekynTMBMCaHMX moBpuMMHa Hana3M ce y OaceHy yrrmba ceBepHe BoxeMuje, 

ĐaceHy yrrba CokornB M y perMoOHy OcrpaBa—KapBUHa. 

Tako je on paHvx ulecTneceTMX ronMHa, Ha CBMM KOIIOBMMAa yr7ba Ha kojuMa je OMna 
saBpuleHa · „ekKnmnoaTauvMja,  „peanmM3oBaH gcrpaTemM mporpaM “7#reHepanHe 
pecTaypauuvje oBMXx monpyuja Kako OM Ce OOHOBWMNO TOJbOTIDpMBpe/IHO 3eMJbMUITe, 

ulyMe M BOHHM peXMM. MHeuika PenyOnuwka MMa oko 14.000 ha pekynTMBMCaHMX 
noBpui/Ha. BehMHa oBMX moBpulMHa je peanM3oBaHa y OCaceHy yrrba ceBepHe 
Boxemwuje.!!? [ipvepu pekynrTMBMcaHMx onnaranuutra y deuikoj cy: Mepkyp, XopHu, 
JuwpeTuMH,BeTpak, PanoBecuue, BpaHaHu, Oyuok, KpuHen u [1lpopok. 

Tlopen Hemwauke koja je cBaKaKO jenaH om HajOOJmbMX nmpMMepa ycneulHe 
peBuvTanvaauuvje mpocTropa nerpanMpaHWMX NTOBPpUHIMHCKOM eKCINUIOAGTaLWMjOM yrrba M 
H-MXOBOr KacHUjer My;1TMODyHKLiMOHa;nHor KopuuiheM5a, nocTOjM y cCBeTy M HM3 npyrMx 
no3MTMBHMX mpMMepa. SaxBabyjyhM noceOHMM, BeOMa DpWMFTOpO3HMM 3aKOHMMa 
kojaMa cy nponWMcaHM noOCTyrLM, yCH1OBM, Haynjle)KHOCTM M OJTrOBOpHOCTM y MHOTMM 
3eMrbaMa Cy ycnmeulHO ypeheHe BenMKke pynapckMM panoBMMa MmerpanMpaHe 
noBpuiMHe. Y CAJI nocrojM caBe3HM S3akoOH O KOHTpoOnWM InoOBPpulMHcKe ekcrinoaTauWMje 
v MenMopauuje (Surface Mining Control and Reclamation Act of 1977 SMCRA), uuje 

je cnpoBof)ebe y HanmnmeXHocTM nmoOceOHor caBe3Hor oMDopa. 3axBarbyjyhM OBOM 
3akOHy, mocToje BeoMa moOpM npMMepM ycneulHO peBMTaJWM3OBaHMX TipOcTOpa, 

19 [lannoBvwh B. w capanHvuw (...BlMMuwipvjeBvh B.), Cmy0uja u uBejHu mpojekam 3amsaapatba 
nosepuiuHckoe kora KneHoaHuk, beorpan: Pynapcko-reonouikv dopakynTeT YHuBepaureTa y Beorpany. 
10 Vujić S. i dr., Selekfivno otkopavanje i odlaganje otkrivke u funkciji rekultivacije površinskih kopova 
uglja. Selective Mining and Dumping of Overburden as Mean for Land Reclamation at Coal Open Pit 
Mines, prir. S. Vujić, Beograd: Rudarsko-geološki fakultet Univerziteta — Elektroprivreda Srbije — 

Akademija inženjerskih nauka Srbije, 2006, str. 82-85, 92-93, 96-98, 101. 
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HaKOH MM CyKLCMBHO y TOKy HOBPpuUIMHCKe eKcrinoaTaLWMje MMHepa;jHMX CMPpOBMHa: 
SananHa TleHcunBaHuja (Aharrah E. C., Hartman R. T., 1973), JyHa VMHnuwjaHa 

(Byrnes W. R., Miller J. H., 1973, Medvick Ch., 1973, Miles V. C., Ruble R. W., Bond 
R. L., 1973), IlehHcwnBaHuja (Davis G., 1973), Ohajo (Funk D. T., 1973), Kanzas 
(Geyer A. W., 1973.), 3ananHa BupuwHuja — pymHMK EnkvHc (Hodgson D. R., 

Townsend W. N., 1973., Thurman N. C., Sencendiver J. C., 1986). Ha nonpyujy 
cpemwber aamama CAM, npakrMKOBaHO je OCHMBaMbe GbapMM, koje Ccy 
arpoMenMopaTMBHMM MepaMa noBoheHe y cTaMbe NpONnyKTMBHOCTM Kao rpe 
ekcnnoaTauuje yrmba. Y HoBMje BpeMe, uecToO je ompenerbeMbe 3a pecTaypauMjy 
npMponHMXx Oueybux craHMumTa. HapouMro „mnmonmynapHa mnocTaje  TeXHMKa 
pekynTMBauuWMje KkojoM ce mocTeKkcnnoaTaLuMOHM mpenenWM mpeTBapajy y MOUBape. 

OBakBM mpemenM mocTajy nparoueHa crTaHMIITa 3a OMOp nTMHa TpWJIMKOM 
Muvrpauuvje. Y CAJI, ce cMaTpa na je oBaj BWn pekynTMBauMje M dDMHaHCUjCKM 
onpaBnaH, jep oBM ekocMcTeMM ne;yjy kao npvponHuM npeuvuihMBauM BOHne /IO OHOr 

H\MBOa KoOjM onroBapa riponMCaHMM cTaHnapnumwMa. Y nonpyujumMa ulyMa, nonpxxaBa ce 
nonM3abe ulyMa WMHnM BoOhM=aKka. Heke koMmaHuje ce onpenebyjy 3a npWMMapHy 
BereTauujy W ndBane, nO3BOrbaBajyhM rpviponHy cykuecMjy OMJbHMX BpcTa nO HMBOaG 

KnMMaToreHe uIyMcCkKe 3ajenHMue. Ha aanany CAH, 6ouvrbHe BpcTe ce 6upajy y uUMJby 
noBehaW»a crnoHTaHe ripMponHOocTM — nMBJbMHe. [loncTMue ce craOwnu3auWMja koOcMHa 

onnaranuvuiTa MW. DopMMpaMe je3epa. OKOJHO 3eMJbMHITe Ce KOpMCTM 3a HaCeJba, 

rond) TepeHe M pekpeauMjy. Y nnmaHMHCKMM mpenenMMa WMcCTOuHOr Mmena CAMH, 
sapaBHM koje HacTajy nocne ekcnnmoaTauMje Yyrrmba Cy CKOpO jemMHO paBHO 
3eM7bMILTe, IIOrTOJHHO 3a pa3Boj Hace;ba. 3a paanuky oj HekanauiHR»er HecCe;1eKTMBHOr 
onnaraba OTKpMBKe Koje je pe3ynTMpano yHMulTaBaM=eOM TITIOHHOTr 3eMJbMUITa M 
BereTauvje,  „crBapaMbeM KMCeIMX, anKaJiHMX · WHM · TOKCMUHMX MRenocona, 
HecTaOMNHHMX, epo3MjM M3nOXeHMX KoOcMHa (mpeocTamo je oko 200.000 xekrapa 

HepekynTMBMCaHMX, TpajHo 3anyuilTeHMX M HaryuiTeHWMX noBpulMHa), naHac ce y CAJ 
npenenv ouiTeheHM NOBDHIMHCKOM eKCNnoaTaLHMjOM OODaBe3HO peKynTMBMHIy WM 
orneMeMbyjy. 

Yy Benavkoj BpvTaHMjM moceOHMM 3aKOHMMa je perynMcaHa oDnmacT nnaHMpaMba M 

ypeljeba mpemena, moceOHo 3a EHrnecky w Benmc, a noceOHo 3a UlkOTCKy. 
TlocnenWbwvx neueHvMja Ccy HOCTMTHyTM BeOMa 3HaudajHM pe3ynTaTM y OOHaBIbaM»y 
nonpyuja Kkoja cy y npouinocTu ouiTeheHa pynapckMM panoBumMa. [lnaHoBu ypef}jeMbba, 

na v rinaHOBM OGHaB;bakba 3eM;bMuiITa y 3OHM pynapckMX aKTMBHOCTM, HOHOCe Ce Ha 
nOoKkaHHOM HMBOy. Ho3BOjJly 3a OTBapaMb=e HOBOTr TNOBPpUIMHCKOTr KoOma W3naje 
HauvoHanHa ynpaBa 3a yrayb (National Coal Board — NCB), npv ueMy ce cknana 

yroBop ca pynapckuM rnpeny3eheM. On 65 yo0MuajeHMx knay3yna yroBopa, 28 ce 
onHOCM Ha 3aWuITMTy CpenMHe, OdyBaM=e mejaaxa WM pekynTMBauWMjy ouiTeheHor 
seMJbuula. Ha Taj HauMH cy y CeBepHoj EHrneckoj (Chadwick M. J., 1973), 

perwoHMMa Jopkumwpa, CeBepHor MlepOovumwajpa w MloHkacTrepa (Lindley, G. F., 
Mansfild B. H., 1979.) ypef}jeHe aHauajHe rnopBpuliHe.111 

Ha wehPyHaponHoj KoHdpepeHuMjM O OHp)MBOM YyrpaBJbaMby 3eMJbMUITOM y 
nocTekcrinoaTaLiMOHMM  pynapckMM ycnoBMMa WM3 2005. romMHe y Tlorbckoj 

npe/ncTaBrbeHa cy McTpaxXMBaMba Kpo3 pam TMma cTymuMje M3 KpoHBema, Benuka 
BpvraHvja, o panMKkamHOM „mnpwMcTymy · pereHepauMja  (pecraypauMjM) y 

111 /Acro. 
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nocTekcrinoaTaL\MOHOM repMo/ny HakOH OGaBrbeHMX pynapckMX panoBa rnoyn Ha3/BOM 
A Radical approach to post-mining regeneration — case studies from cornwall.11? 

Y vwcrpaxuiBaHboMiMa ripMiKa3aHUMM y pany Aopplication of project management principles for 

the reclamation of old mine sites. The case of Thorikos bay in Lavrion, Greece,!!3 nara 

je npw4MeHa npuMHuMma ynpaBrbaMba mpojekTMMa 3a pekynTMBauMjy Ha nokKauMjaMa 
crapvx pynapckMXx panoBa, kao uiTo je cnyuaj 3anMBa Topuwkoc y JlaBpMoHy y [ pukoj, 

rne je npencTraBrbeH mpMMep pexaOuwnuwTrauMje MHHycTpMjcke 3OHe M pekynTMBauMje 
HanyuiTeHe M 3aTBopeHe o0nacTu pynapcke ekcrinoaTauuje, nonyule MeTanMuHe pyne 
Ha jemHOM BpHO HenpMcTymauHOM M Y YyCKOM neny y3 MOPpcKy oDanmy. Pan je 

MWHTepecaHTaH ca yrnpaBrbauko-opraHM3aLWMOHOr acnekTa CTpykTyMpaHb5a · CBMX 
akKTMBHOCTM peKynTMBaLMOHWX rnpoueca. VIcrvi nokanvTeT M pynapcku o0jekaT Ouvo je M 
npenmeT pana aHanv3MpaH ca acnekra npMMeHe rpuHuWMrna yrpaBrbaHbba pM3MKOM y 
pany „Application of risk management techniques for the remediation of an old mining 
site in Greece“,1!“ aa peawvnauujy jenHor crapor pynHuka y [ pukoj. 

EkcnnoarTauuja pynapckuvx konoBa rnpaheHa je HeraTMBHVMM PeKOJIOHIKMM yTMLHajeM Ha 
)MBOTHy CpenMHy, dMMe ce CrBapa OoGaBe3a 3a KOHCTaHTHMM WHTeTrpajHWMM 
nnaHMpaMbeM, peBMTanM3aLHWMjOM, „pekKynTMBaUuMjoM W YypefjebeM HapyuleHOr 
npocTopa ca uWrbeM IHOHOBHOr XyMaHor McKopuMuuheM=a y mnocTekCrnoOaTaLWIOHOM 
nepuo/y. TlocrekcrinoaTaLlMOHO CaHMpaMbe, ypef}ekbe ripenena ITOBPpUIMHCKMX KOTIOBa 
v onnaranuiuTa, OJHOCHO HapyueHor rpocToOpa M3a3BaHor pynapckMM pa/oBMMa, 
npencTaB;ba BeOMa KOMINeKCaH BMUIedDa3HM MHXXKeM»epckM mpoOnmeM. Ha OCHOBy 
npvMeHe TeopuMje omnyuMBaba M ynpaBrbaba Moryhe je edpWkacHO peulaBaTM 

npoOneMe mpMMeHe OBMX GdbeHOMeHa Ha mpouece TeXHMuke WM Owonouke 
pekynTuBauuje npenena M aHanM3e M-MXOBOr orlulTer yrTMuaja Ha cDakTOpe XMBOTHe 
cpenMHe. 

Tipouec nnaHMipakba pekynTMBauWMje Kpo3 cBe Oba3e pa3Boja rOoBpuIMHCKor Koria MMa TpM 
HMBOa: ripeniiMMHapH#, OrlepaTMBHM M dDMHaJIHMI M MOXKe Ce T1D14MeH5WBaTM KaKO 3a HOBe 
Tako M 3a HnOBDpHIMHCKe KOmoBe y pany 3a Kkoje TO npeTXOMHO HUje BpuleHO. BpojHM 

npvwMepM yuueHcke, npMpomHe W #KynTypomomuike  „aTpaKTMBHOCTM · pynapckor 
nocTekcrinoaTaL\MOHOr 3eMJbMuITa Orpe/e?byjy pynapcTBo na cTBapa HoBe ekoOJOILKe 
BpenHocTM M moTeHuWMjane, KaO M HOBe yCHOBe 3a 3aUITMTy »MBOTHe CpenMHe. OBakO 
pekynTMBMCaHO M HOBOypef}eHO 3eMJbMLHTe Ca CBOJMM nej3aXOM yrnaBHOM mocTaje 
npvpomHM neo „perMoHamnHor okKomMula W đBMUIe HWMje MeCTO peTXOMHOr 
ekcnnoaTauMoHor nmpocTopa.!5 MHorM 3aTBOpeHM pynHMLM npepacnM Ccy y UIyMe, 
norboripviBpenHa 3eMJbMuITa M pe3epBaTe mnmpuwpone. TexHMuka pekynTMBauWja je 

12 Whitbread-Abrutat P., A Radical approach to post-mining regeneration — case studies from 
cornwall, UK, International Conference Sustainable Post-mining Land Management, Poland, 2005. 

1SAdam K., Dretas C., Panagopoulos l., Voudouris N., Kourtis A., Application of Project management 
principles for the reclamation of old mine sites, the case of Thorikos bay in Lavrion, Greece, 2005. 

14 Panagopoulos l., Karayannis A., Adam K., Aravossis K. „PROJECT and RISK MANAGEMENT 
FOR THE RECLAMATION OF OLD MINE SITES“, Proceedings of the International Conference of 

Environmental Management, Engineering, Planning and Economics, 2007, p.p. 667–673, Skiathos 
Island, Greece, June 24-28. 

15 Kasztelewicz, Z. „Approaches to Post-Mining Land Reclamation in Polish Open-Cast Lignite 
Mining“, Civil and Environmental Engineering Reports, 2014, 12(1), pg. 55-67. Rad je dostupan na e- 

adresi: https://doi.org/10.2478/ceer-2014-0006. 
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yo0vuajeH npucTyr koju ce KopMcCTM Ha JniOkaL\jaMa HaKOH py/napckMX aKTMBHOCTI, a dakK 
je w oGaBeaHa npakca y HekMIM perMOHMMa, 3Gor 3aKOHOnaBCTBa MHoOrMX 3eMa;ba.116 

PekynrTuvBauuvja nocTekcnnoaTaLMOHOTr 3eMJbMUITa MMa MynTWMnRnMCLWMTNITMHapHM W 
vwHTepnuvcuurnMHapHuM KapakTep, jep npencTaBrba CMHTe3y MHX)XeH»epCcKMX py/napcko- 
reOnoLukMX (reoOTeXHMuKMX M XMNpOTeONOHIKMX), XM/\DOTeXHMuKMX, XMJIDONOULIKMX M 
OMOMHXXeH»epckMX (arpOHOMCKM M LIyMCKM MeJiMOpaLWMOHWM TOCTyrnuLuWM), Kao M npyrMx 
TeXHMuKO-TeXHONIOLIKMX Mepa Koje ce mpeny3aMMajy y UWJby TpaHcdpopMauuMje 
TexHoreHor nerpanMpaHo 3eMJbMUITe y CTaMb-e NOTOHHO 3a 5nTOJbOnpMBpe/Iy, 
ulyMapCTBO, pMGOJ0OB, CIHIOpTCKO-DekKpeaTMBHe aKTMBHOCTM, 3/pDaBCTBeHO-GaH-CKM M 
eTHO TypM3aM M mpocTop 3a M3rpanMW»y rpaljeBMHckMX oOjekaTa pa3nMuMTe HaMeHe, 
Kao M napkOBCKMX M nmej3a)XHMX aMOMjeHTaNHHMX HenMHa 3a Ky}TyDpHO-MCTOpMjcke M 
cakpanHe | „apxXMTeKTOHCKO-CIHIOMeHMuke — „KoMMHneKkce y ekKcTepvjepy.  Ca 
HaTypanavcTMukor M „TpMponMeaukoOr CTaHOBMIHITa, reOTeXHMuke, UIlyMCKe M 
arpoTexHMuke MenMopauMje, npencTaBJbajy  nonpulky OOHaBIbabby cTapMx M 
OXMBIbaBaH-y HOBMX OVJbHMX M X)\MBOTMMH-CKMX BDpCcTa, CTBapaH-y CTaOWMJIHMX eKO- 
aajenHvina y uWrby eKOnoOulke paBHOTeXe )»WMBOTHe CpenMHe M OnpXWMBOr pa3Boja 
npMpo/HO OOHOBIbMBMX M HeOOHOBIbMBMX WM3BOpa. Y TOM MUWby, mo/pyuje 
MenMopMpaHMX moBpuwMHa ykKnmamajy ce y mocTojehM ekocMcTeM MNM Cce MOXHma y 

noTTIyHOCTUM MM nenMMuHO MeH-a HaMeHa 3a HOBe 3axXTeBe. 

SaxBarbyjyhM mOoceOHMM, BeOMa pPWMTODpO3HMM 3aKOHMMa KOjMMa Cy TpOnWMCaHM 
nocTyrLM, yCHOBM, Ha/ule)KHOCTM M OTOBODpHOCTM y MHOTMM 3eMJbaMa Cy YyCrleUIHO 
ypeheHe BenMKke nerpanMpaHe moBpuMMHe HacTanme kKaoO mocnenMHa pynapckMX 
ekcrinoaTaLMOHMX w pamoBa. Ha monpyujy cpemwser a3amanmna CAMH, npakrvkoBaHo je 
OCHMBaM=e KOMIlaHMja, Koje Cy arpOMenMOpaTMBHMM MepaMa moBoljeHe y crTaMe 
npo/lyKTMBHOCTM KaO rTipe ekcnnoaTaulMje yrrba. Y HoBMVjee BpeMe, uecTO je onenerbeHbe 

sa pecraypauujy npvponHuMx nMBrbMX cTraHuuiTa. Hapouuro norynapHa rocrTaje TexHvVika 
pekynrTMBauMje KojoM ce mocTekcrnoaTaLMoHM rmpenenWM nmpeTBapajy y MOuBape.!! y 
Benuvkoj BpvrTaHuju noceOHMM 3akoHUMa je perynMcaHa o0nacT rnaHMpaMoa u ypeheHWa 

npenena, noce06Ho 3a EHrnecky u Bernc, a noce6Ho 3a LILlkorcky. lo3Bony 3a orBapatbbe 
HOBOTr IOBPUIOHCKor Korla M3naje HauMoHanHa yrnpaBa 3a yra;b (National Coal Board — 
NCB).11 [ipweHa pynapckuMx TexHonoruja, koja nonpa3yMeBa yknaHbaHbe janOBMHe M 
MeTOne MseHor onarakoa Ha onnaranutıTa (janoBuuiTa), kao M DOpMMpaHb»e OTBOpeHMX 
KkomoBa, MMa YyTMuaj Ha YycnoBe crTaHMHITa y nompyujMMa Koja cy nonmBprHyTa 
enviopaunjuv.119 Pynapai Ha norbCKMM TOBDpHIMHCKMM KOTIOBMIMa Bpule pekynTMBaLWjy M 

16 Spasić M., Bordavka L., Vacek O., Drabek O., Tejnecky V., „Pedogenesis problems on reclaimed 

coal mining sites“, Soil & Water Res, 2021, 16(3), pg. 137—150. 
17 Harley A., G. & Wexner H., „The Struggle for Sustainable Development in Appalachia's Mineral Rich 
Mountains“, M-RCBG Associate Working Paper Series, No. 184, 2022. Rad je dostupan na e-adresi: 
https://dash.harvard.edu/bitstream/handle/1/37371772/184_AWP_final.pdf?sequence=1&isAllowed=y. 
18 Guidance on how to provide evidence in support of a request for the Welsh Ministers' approval of a 
Coal Authority mining operation licence, Requesting approval for Coal Authority mining operation 
licences, Welsh Government services and information, 2022. 

19 Krzaklewski W. & Pietrzykowski M., „Site classification in post-mining areas reclaimed for forest use 
with special focus on phytosociological-soil method“, Sylwan, 2007, 151, pg. 51—57; Pietrzykowski M. 
& Krzaklewski W., „Reclamation — interaction of technology and ecology“. In Sierpien D, editor: 
Monograph: lignite — the chances and the treaths, Krakow, Academy of Mining and Metallurgy AGH, 
2014, pg. 333—343; Spasić M., Drabek O., Bordvka L., Tejnecky V., „Trends of Global Scientific 

Research on Reclaimed Coal Mine Sites between 2015 and 2020“, Applied Sciences, 2023, 13(14): 

8412; rad je dostupan na e-adresi: https://doi.org/10.3390/app13148412. 
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ypeheW=e a3eMrbuurTa ripyiMeHOM py{apckMX TeXHMiKa HakoH eKcrinoaTaLiMoOHor rnepuvona. 
PanoBuv ce oDGaB/bajy nO BMCOKMM eBPpOTICKMM CTaHnmapnWMMa, TaKO na ce 3eM;/bMHITe 

MOXe KOpMCTMTM 3a NOJbOrnpuMBpe/y WJMM UIyMapCTBO, yKrbyuyjyhM M pekpeaTMBHe 
nenaTHocTM.19 AHanv3oM nmocrojehMx 5.000 koHTaMMHMpaHMX okauvja y Hewaukoj, 
youeHo je 159 3aTBOpeHMX TOBDpUIMHCKMX KOMOBa, 122 janoBMua (ca nenmenoM M 

nuMrHMTOM), 120 nocrpojeba 3a cenMMeHTauWjy Kao M neBeT mocTpojebba 3a TepMMuky 
HanorpanWM»y. OBOM cTy/MjoM je noka3aaHo a je no 2008. ronvHe nmoTpoutleHo BMule On 

8,2 wunujapne eBpa 3a caHauujy nvrHvTa.121 BSpoBHdpviennnc (brownfields) y OpaHuyckoj 
npencTaB;bajy KOHTaMMHMpaHe okauMje Ha KojMMa je Wa3rpaljeHO (rOJbOripMBpe/HO, 
TlyukO, MHHyCTDpMjCKO, yCly)XHO M /ip.) 3eMrbMuumTe koje je nmpMBpeMeHO MNM TpajHO 
HanyulTeHO HaKOH ripecTaHKka pynapckMX aKTMBHOCTM M Koje je nOHOBO BpaheHO y 

ynorpe0y. Oko 200.000 6uBulx MHnycTpMjckAX nokauWvja W._OKO 200 OuviBul/X pynHMka Cy 
cana nocranM OpoBHdbMemnmc.122 Ha ocHoBy McTpa%uMBaMba cnpoBemeHor Ha meT 
paanvuvTMX KomoBa pynHuMKa yrrmba SaHf}M (KvuHa) y nepvony on jenmaHaecT ronMHa, 

crnpoBeneH je KoHuenT nMHaMMukor cneraHbba (Dynamic subsidence reclamation — DSR) 
na 6u ce npoueHuno na nv 6M DSR worao no0orbutaTM M X%WMBOTHy CpenMHy M COLIMO- 

eKOHOMCKe ycnoBe 3a kopMuleM=e 3eMJbMUITa HaKOH pynapckMX aKTMBHOCTM Ca 
kopvulliebbeM TpanMLMoHanHe MenuMopauuje (TR) n TR-MonMd)\koBaHe (TR(MOD)) 
enwnopauyje.123 

Ha ocHoBy McTpaxMBaMbsa cnpoBemeHor y OGaceHMMa BMCOKOTr HOHn3eMHOr Yyrrba 
(HGCB) y \vcTouHoj KMHeckoj paBHMLM Ha cenaM nonpyuja y okpyry [leu, crynuja je 

npennoxuna MHTerpMcaHM Mojen (MoOnen rpaHMuHMX yCHOBa, MOM/en JlOrMCTMuKe 
perpecuje, Monen nuMHeapHor rmporpaMMpaba M CLUE-S women) 3a cvMynauMjy M 
onTMMM3auMjy  crpykType KopMulheba 3eMJbMUITa HaKOH eKCJOaTaLMOHMX 
pynapckMXx akTMBHOCTM. Pa3BuMjeHM cy paanMuMTM cueHapuMjM CTpykType kopuuiheMWa 
3eMJbuULuiITa y OHHOCy Ha nyOuMHy cneraM=, panM yTBpf)}MBaMb5a OnmTMMajuHe nyOMHe 
ypyulaBaHbba. PeaynraTM McTpaxMBaM5aa cy moKa3anM na MHTerpMCaHM MO/HeII MO)Ke 
edpMkacHO „cMMynMpaTM pekynTMBMCaHy  CTpyKTypy  KopMulheba 3eMJbMHITa. 
O6HoBJbeHO ypDaHo 3eMJbMUTe je yrnaBHOM pacnopePjeHo okKo rpana TleM, a 
OOHOBJbeHO TOJbOTNIDMBpenHO 3eMJbMLIHTe je yrmaBHOM pacnopefjeHo y oOnacTM 

va3MehP)y oBor rpana u jesaepa BejutaH. OnTMManHo no0uvjeHa nyOuHa ypyulaBaMWb5a 3a 
pa3nBajaMb»e ouiTeheHor noxnpyuja Ha nonpyuje nyhbeMa M nonpyuje HeMcrlybaBaHbba 
Guna je 2,6 m.124 

120 Kasztelewicz Z., „Approaches to Post-Mining Land Reclamation in Polish Open-Cast Lignite 
Mining“. Civil and Environmental Engineering Reports, 2013, 12(1), pg. 55–67. Rad je dostupan na e- 
adresi: https://doi.org/10.2478/ceer-2014-0006. 
11 Frauenstein J., Lignite mining and rehabilitation. Paper presented at: Common Forum, Meeting. 
Helsinki, Finland, 2009. 

122 Sloss L., Coal mine site reclamation CCC/216, International Energy Association Clean Coal Centre, 

2013. Rad je dostupan na e-adresi: 
www.usea.org/sites/default/files/!022013_ Coal20mine %20site%20 reclamation_ccc216.pdf. 
13 Zhang R. & Chugh Y. P., „Sustainable Development of Underground Coal, Resources in Shallow 
Groundwater Areas for Environment and Socio-Economic Considerations: A Case Study of Zhangji 
Coal Mine in China”, Int. J. Environ. Res. Public Health, 20, 5213, 2023. Rad je dostupan na e-adresi: 

https://doi.org/10.3390/ijerph20065213. 
14 Li Z., Wu S., Zhang S., Nie C., Li, Y. & Huang Y., „Optimization of Land Reuse Structure in Coal 

Mining Subsided Areas Considering Regional Economic Development: A Case Study in Pei County, 

China“, Sustainability, 2020, 12(8), 3335. 
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OuyBaMb=e pynapcke ODauTMHe Cca ULWMJbeM aTpaKTMBHOCTM perMoHa ronpa3yMeBa 
peBuTanuvaauujy oDjekaTa HakoH ekcrinoaTauWM/je pynHuka. VIcrpaxuBaba y IlinaHuju, 

Tlormbckoj w Benvkoj BpvwraHuMja moka3yjy na peBMTanM3auWMjy M aTpaKTMBHOCT 
nokauuvja ypehyjy kpo3 3akOHcke perynaTMBe. OBO McTpaXuMBaMe mokKa3yje na OM 
yroBopu o 3akyrny 3eM/builITa MornM ca/lpxxaTM ODaBe3y TOHOBHe cTa0unua3auWje MM 

BpahaMa ekcnnoaTMcaHor 3eMJbMITa y IIDBOOMTHO CcTaMbe 3auiTMheHe X»(MBOTHe 
cpenuvHe. Be3a o63upa Ha Baxehe perynaTuMBe, Mepe peBMTanWM3auWje ce CrnpoBonme 
ca nOoO3MTMBHMM ec(DekTMMa y HOJbCKOM DpynHMKy 3naTa y 3noTM CrToky (Zloty Stok), 

pynHuky Jla Toprwba (La Tortilla) y JIw:apecy W pynHMky Kparmba EnBapna, crapor 
pynapckor Hana3uuira y KopHBany.125 

MHorM KONOBM yrrba yKrbyueHM Cy y nporpaMe OnpXWMBOr pa3BOja, eKOHOMCKe 
nonpuike peruvjaMa M noKanHMM 3aje/liHMLiAMa, OOHOBM X%MBOTHe CpenMHe M CiMuHO. 

PynapcTBo ce He OHHOCM CaMO Ha McCTpaxXWMBaM=e M ekcnnoaTauMjy Beh y3MMa y 
O03Mp · eKOHMOHIKy  „OHrOBODHOCT  KaKO OM ce aaumMTMma ~ eKOmoOuIKa 
Onpx\BoOcT.!5 [ipaBHM, npyulTBeHM M eKONOMIKM 3axTeBM 3a cCnoeHe pynapcke 
TexHonnoLuike npouece y TOTHyHOCTM Cy WHTerpMcaHM y mnmnaH pynapcTBa M 
pekynTMBauWMje, noKk TpeTMpaMbe onpxuBor pa3Boja M MHXeM-epckMxX aHanM3a he 
pe3ynTMpaTM onTMMWM3aLWMjOM pynapcKMX TeXHONOHNIKMX npoueca. OBaj CMCTeMCKM 

npvicTyn maje eKOHOMCKy M OKONOUIKy OnpX)XMBOCT, 3aUlTMTy M OGHOBy »KMBOTHe 
cpenMHe, edpMkacHy M edbeKTMBHy ompaBmaHocT pynapcke ekKcnnoaTauMje W 
pekynTuBauuje.!27 

VicrpaxMBaMWbbe crnpoBenmneHO y ViHmoHeaMjn na OM ce aHamMaMpanma WmeanHa 

vMrneMeHTauvja | pekKynTMBMCaHOr pynHMKa Yyrrba, mnokaa3amo je na ·HaKOH 
ekcrinoaTaLiMOHVX panoBa, 3eM/JbMHITe deCTO OCTaje CyBO, Ca BeJIMKMM ripa3HMHaMa 
koje cy nonnoxHe monmnaBaMa M epo3uMjM Tna. YTBpljeHo je na 70,59% mnporpaa 

enMopauuvje y VHnoHeaMjM MMa 3a LWMJb NHOWHIyMJbaBaMb5e pynapckMx monpyuja y 
cekyHnapHe utyMe. CripoBeneHe BpcTe pekynTuMBauWje cy akBakynTypa, ypGaHe ulyMe, 
napkoBcka uvrpanuuiTa, cropTckM mapk, (bapMe cToke M eKOTypM3aM OuyBaM»a QpayHe. 
Pa3BujeH je W HOBM np\icTyrni pekynTBauMjje Ha3BaH ecohabifat.128 

Ycnem WHTeH3MBHOTr pa3Boja ekcnnmoaTauMje yrmba WM noropulaba eKOJOMHIKOr 
okpyxeM=a y npoBMHuMjM lilaHkcM y KWMHM, moumo je mo cMaMbeMa OoOpa/WMBor 

125 KaŽmierczak U., Strzalkowski P., Lorenc M. W., Szumska E., Sanchez A. A. P. & Baker K. A. C., 

„Post-mining Remnants and Revitalization“, Geoheritage, 2019, 11(4), pg. 2025—2044. 
126 Pietrzykowski M. & Krzaklewski W., „Reclamation — interaction of technology and ecology“. In Sierpien 
D, editor: Monograph: lignite — the chances and the treaths, Krakow, Academy of Mining and Metallurgy 
AGH, 2014, pp 333—343; Zhang R. & Chugh Y. P., „Sustainable Development of Underground Coal, 
Resources in Shallow Groundwater Areas for Environment and Socio-Economic Considerations: A Case 
Study of Zhangji Coal Mine in China“. Int. J. Environ. Res. Public Health, 2013, 20, 5213; Wieckol-Ryk A., 

Pierzchata L., Bauerek A. & Krzemie'n A., „Minimising Coal Mining's Impact on Biodiversity: Artificial Soils 
for Post-Mining _ Land Reclamation“, Sustainability, 2023, 15, 9707, rad je dostupan na e-adresi: 

https://doi.org/10.3390/su15129707; Baidowi N., Rosyidi C. N. & Aisyati A., „A Cut-Off Grade Optimization 
Model in Open Pit Mining Considering Reclamation Cost and Revenue“, IOP Conference Series: Materials 
Science and Engineering, 2021, 1096(1). 
17 Craynon J. & Karmis M., „Integrating sustainability in coal mining operations“, 3rd International 
Conference on Sustainable Development Indicators in the Minerals Industry, June 2007, Milos island, 

Greece, 2007 

18 Pambudi P. A., Utomo S. W., Soelarno S. W. and Takarina N. D., „Coal mining reclamation as an 

environmental recovery effort: a review“, Journal of Degraded and Mining Lands Management, 2023, 

10(4), pg. 4811–4821. 
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3eMJbULuiITa. KoHuenToM „a3eneHe pynapcke MH/nycTpuje“ pa3BMjeH je OCHOBHM MeTONn 
enMopauMje y pynapckMM nonpyujMMa, WHWeM=epcka cTymMja  pynHMuke 

MenMopaulje, Kkao M MOHe?! ekONOLLKe IIOTbOripMiBpenHe pekynTUMBaLWje y pynapckMM 
cnerabvMa.1"9 Takohe, WwcrpaxdMBaHbe WMHOBaTMBHMX TeXHomorMja M Teopuje 
enuvopaubMje y nocnenMwX neceT ronMHa yKrbyuMno je M aHanM3y ekcnnoaTauluje, 

pekynTMBauvje, 3aTpnaBabe 3eMybMuITaA (>Kyre peke), caMopekynTMBauWMjy W 
anTepHaTMBHa peuleMba TOBPIHMHCKOr CNIOja Ha HOBPpHIMHCKMM KONOBMMAa. Y OBOM 
vWicTpaXWMBaWMy, Koje je oOyxBaTMJ1O MCTOuHy, 3arna/lHy M jy)KHy 3OHy, TOKa3aHo je na Ha 

neToronMuilt5eM HMBOy JOHeTO HeKOJIMKO Ba)KHMX 3aKoHa U rnpornuca.130 

MenuopupaHa pynHMuka Tna pa3BMjeHa Ha nokKauMjaMa HaKOH MCKONlaBaMba yrrba 
uMHe BeOMa pa3HOBPpcHe MTOnOLIKe Hacnare Koje noka3yjy aHauajHy BapuvjjaOMJ1lHOCT 
y 3aBMCHOCTM O TeKcType 3eM;JbUTa. Vinak, crpaxWMBaMe!! je nokaa3ano na je 
craHMuiTe GMrbaka 3acHOBaHO Ha nwWTOnoruHjM M reHe3M CeynMMeHaTa On MaTMuHMX 
cTeHa, Tako na npenBuhPjeHu noTeHuujan rnno/1iHOCTM janoBUMHe CTeHa Koje Cy OTIIOpHe 
Ha BpeMeHckKe yTMHaje Moxe OMTM M norpeuHo rmpoTyMaueH M maT rpeuHeH-eHM 
KoHauHM pe3ynTar KnacMdQpMKauMje cTaHMuITa. Takohe, cnpoBofjebe mnmnaHa 
onrvMuaauuje MenMopauuje je on 3Hauaja 3a M3rpanMW-y OnroBapajyuMx npojekaTa 
sauiTMTe X»MBOTHe CpenMHe M ypef}eHM-e )»XMBOTHMX M ITIDOM3BORHMX aKTMBHOCTM y 
pynapckoM rnonpyujy npvnuMkoM 3apBputeTka rpaf)}eBMHckKMX panoBa.132 

Ha ocHoBy McTpaxWMBaHsa y KaHM135 aHanua3upaHa je TexHonoruja Concurrent Mining 
and Reclamation (CMR), a npwMeMbeHw mpuMHuMnM M TeXHOMOrMje Ccy naTM 3a 
non3eMHy ekcrinoaTauWMjy yrrba. OBa cryanuja je nokaaana na cy npenHOCTM BMCOKOr 

npoueHTa MenMopauuMje 3eMJbMHIHMX pecypca npuwnaroheHM HOBoOj TeXHOJoOrTujM. 
TipeMa oBoM McTpaxMBaby CMR 6wM Morao moBeuaTM npoueHaT MenMopauMje 
norbornpuBpe/uHor 3eM/bMuilTa Ha 37,59%, y nopel)eby ca npoueHTOM MenWMopauuje 

no/boripMiBpe/1iHOr 3eM;TbMuiTa IrOCne pynapckMX akTMBHOCTM. 

Crynuja cnpoBeneHa y Jlecy y KuHu, koja je ucrpaxuBana perynauuvjy HyrTpvTMjeHaTa 
y Tny aHanM3Mpama je cTemeH XpaHIbMBMX MaTepuja komn pa3nMuMTMX TMNOBa 
kopuuilheHor a3eM;bMuITa. CTyanuja je nokaaana na cy 3a npBMX meT rOmMHa HaKOH 
pekynTMBauWMje HMBOM HyTpMTMjeHTa y THy 3HadajHO mopacnWM. y OBOj CTynMjM Cy 
aHanuvaMpaHa ueTMpM TMma HyTpMTMjeHaTa (kanmMjyM, dbocdoop, a3oTr M OpraHcke 

MaTepuje) y 3eMJbMumy.1% Ha OCHOBy naTMX HMBOa XDpaHJbMBMX MaTepuMja y 
3eMJbMIHTy, maTe cy cMepHMUue 3a npeuM3HO YyrpaBrbaMbe pekKyrnTMBMCaHMM 

19 Bing-yuan H. & Li-xun Kang., „Mine Land Reclamation and Eco-Reconstruction in Shanxi Province 
I: Mine Land Reclamation Model“, The Scientific World Journal, 2014, 1-9. 

130 Xiao W., Hu Z., & Fu Y., „Zoning of land reclamation in coal mining area and new progresses for the 
past 10 years“, International Journal of Coal Science & Technology, 2014, 1(2), 177—183. 
131 Pietrzykowski, M. & Krzaklewski, W., „Reclamation of Mine Lands in Poland“, Bio-Geotechnologies 

for Mine Site Rehabilitation, 2018, 493—513. 

192 Xu L., Song H., & Jin W., „Optimizing the Structures of Reclaimed Land Use in Coal Mining Area“, 
3rd International Conference on Bioinformatics and Biomedical Engineering, 2009. Rad je dostupan 
na e-adresi: https://ieeexplore.ieee.org/document/5163160. 
13 Hu Z., Xiao W., Fu Y., „Introduction to Concurrent Mining and Reclamation for Coal Mines in 
China“. In: Drebenstedt, C., Singhal, R. (eds) Mine Planning and Equipment Selection. Springer, 
Cham. Rad je dostupan na e-adresi: https://doi.org/10.1007/978-3-319-02678-7_76. 
14 Fan X., Guan Y., Bai Z., Zhou W. & Zhu C., „Optimization of Reclamation Measures in a Mining 

Area by Analysis of Variations in Soil Nutrient Grades under Different Types of Land Usage—A Case 
Study of Pingshuo Coal Mine“, China. Land, 2022, 11, 321. Rad je dostupan na e-adresi: 
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pynHMuKMM 3eMJbMHITeM Ca OnTMMM3aLMOHMM MepaMa MenmMopauMje. Takof)e, 
onpeheHa naOopaTopujcka McTpaXMBaba O (dbM3MuKO-XeMMjCKMAM mnmapaMeTpMMa 

cyricrTruTyTa 3eM;JbuLiTa, noKka3ana Cy MOryhHOCT HM-MXOBe TipMiMeHe 3a pekynTUMBaLWMjy 
onnaranwuiTa TOBPpLIMHCKMX KOTIOBa yrJba BMCOKe KMCeJIOCTM. Pe3ynTaTM HaHouleHbba 
3eMJbMHHHOT oOKpMBaduda Ha 3aTBOpeHe kKOmMoBe, manM Ccy CnOHTaHe cCyKuecMje 
Me3MukMX M CyBMX nuMBa/ICkMX BpcTa nocne npyre ronMHe pacTa BereTauuje. Canpxaj 
TeulkMx MeTanma nocne mpyre romMHe BereTauMje moKa3aO je KOHHeHTpauMjy 
TOKCMuHMX MeTanma (uMjM ymneo Huje mpena3MO HO3BOJbeHM HMBO IiDpeMa IIOJbCKOM 

craHnapny), anau je Moryhe nmpMMeHMTM OBe pekKynTMBMCaHe MenoBe 3a 3eneHe 
noBpuuuHe, ulyMoBMTa M_X%0OyHacTa 3eM;biIITA.135 

VMicrpaxuBaMbe 3acHOBaHoO Ha TeXHMKaMa nMHeapHor rmporpaMMpaMa crpoBe/eHo y 
o0nacTM pynHMka BaMom y KvHM ca ronMulW5OM TDpOM3BO/H5OM OKO TpM MMJIOHa TOHa 

yrrba no0OujeHor non3eMHOM ekcrinoaTauMjoM nmoka3ano je na je envopauuja koja 
ce cnpoBonmM 3a moTpeOe puOonmoBa, npoM3BOnM=e XWMTapMua, BohM5aKa M CJIMWHO 
onTMMM3OBaHa  „mom OrpaHMuebeM · „wdWKCHor KanMTama · „(WHBeCTMLIMMOHMX 
douHaHcujckuax ynarakba, pecypca, panHe cHare u cn.).136 
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Pe3uwme: PekynrTMBauvja nocTekcnnoaTaLMOHOr 3eMJbMHITa MMa MynTMnMCLWMNIMHapHM M 
vwHTepnavcuvnnMHapHM KapakTep, jep rnpencTaBrba CMHTe3y MH)KeHM5epckMX pynapcKo- 
reOJIOHIKMX | (reOTeXHMuUKMX «M  XWMIIDOTreOHOHIKMX), XMJpOTeXHMuKMX,  XMJIpONOHIKMX M 
GMOMHXeH-epckMX (arpOHOMCKM M IIyMCKM MenMOpaLMOHM mnoCTynmLuM), KaO M /pyrMX 
TeXHMuKO-TeXHON1OLIIKMX Mepa Koje ce npenmy3MMajy y UWJby TpaHcd)opMauWMje TeXHOreHOr 
nerpanupaHor 3eM/bMuTe y CTaH-e HOTOHHO 3a HOJbOnpMBpeny, UHIyMapCTBO, pWMGOJOB, 
CnOpTCKO-pekpeaTMBHe aKTMBHOCTM, 3mpaBCTBeHO-GaM-CKM, eTHO-TypM3aM M mnŽpocTop 3a 
vwarpanMbby rpaheBMHckMX oOjekara pa3nMuMTe HaMeHe, KaO M HapKOBCKMX M mej3a)KHMX 
aM6ujeHTanHMX uenMHa 3a KyHnTypHO-McTOpuMjcke M CakpanHe, apXMTeKTOHCKO-CIIOMeHMukKe 
KoMrninekce y eKkcTepujepy. Ca HarypanvcTMukor M ripMponM5aukor cTaHoBMLiTa, reoTeXHMluKe, 
ulyMcke M arpoTeXHMuke MenWMopauHje, npencTaB/bajy nonpuiKy OGHaBrbaMby CTapMX M 
OX)XMBJbaBaH5y HOBMX GVMJbHMX M )XMBOTMH-CKMX BpCTa, CTBapaH»y cTa06WnHMX eko-3ajenHuLa y 
uWvUby eKonouike paBHoOTeXe X)MBOTHe Cpe/nMHe M OnpXuMBor pa3Boja rpvMpOnHO OGHOBJbMBMX 
M HeODGHOBTJbMBMX M3BOpa. y TOM LWJby, nonpyuje MenMopuMpaHWMXx noBpulHa yKnanajy ce y 
nocTojehvM ekocMcTeM WMJIM Ce MOXHa y HOTIIlyHOCTM MHM neynMMMuHO MeHba HaMeHa 3a HOBe 
a3axTeBe. 

VMiayaeTHocT moBpuMHcke ekcnnoaTaLWMje nexWMulTa MMHepajiHMX CMpOBMHa y pynapcTBy, a 
HapouMTO eHepreTCKMX MWMHepajHMX pecypca KaO HITO Cy (pocMnHa ropMBa, WM3mFBajajy 
noBpuIMHCKe KONHOBe yr;ba M npaTeha onnaranvui!Ta KaO TDOCTOpHO nOMMHaHTHe pynapcke 
oGjekTe y OKBMpy HnpOcTOpHor rmnaHMpaMoea M npojekTroBaMbba BeHnMKMX yrJbeHOCHMX GaceHa 
Kako y Hac, TakKO M y CBeTy. [TipwnpeMHe M ekcnnoaTauMoHe panoBM rmpaTe HeraTMBHM 
eKONOHIKM yTMHajW Ha XMBOTHy Cpe/MHy, UHITO HaCc OGaBe3yje Ha CBeOOyXBaTHy TJlaHCKy 
npojekTHy peBMTanuviaauMjy, pekynTMBauMjy M ypehl)ebe nerpanupaHor nocTekcrinoaTaLiMOHOr 
npocTopa y dDyHKLUMjM HR5erOBOr TIIOHOBHOT XyMaHO M O/lpXuMBor pa3Boja M TpajHor Kopvuihekbe. 

y yBORHOM TOrnaBIby TeXHMuKM nmpouec pekynTMBauMje mocMaTapaH je KaO TIOCJIOBHM 
cMcTeM M nWMdpepeHuMpaH Ha cBoje nmoTnpouHece: TeXHMuka pekynTMBauWMja, Ovojnoika 
pekynTMBauWja, MOHMTOpMHra X»WMBOTHe CpenmMHe M MOHMTOpMHra panHe cpenMHe, a 
ynpaB;bauku rpouec ce peanu3yje kpo3 noTripouece: rmaHupažbe, opaaHu3og8akbe, ripahekbe 
peanmusauuje u KkoHmpona peanmu3auUuje. TeHepanHo, caM «mpouec mnmnaHMpaMba 
pekynTuMBauuje, „KXMBM“ KpO3 cBe cpa3e pa3Boja nmoBpuMHCKor Koma M cacTojM ce on TpM 
HMBOa: rnpenMMMHapHM, OnepaTMBHM M (DMHaMHM. Ha Taj HauMH, amanTMOMHnHO ce MO)e 
npMMeHMTM KaKO 3a HOBE TNOBDHIMHCKe KOMNOBe, TaKO M 3a OHe y da3M pa3BMjeHe 
ekcnnoaTauuje Kon KojMX Huje yBe/leH o0jenMHbeH yrope/nHM rpouec pekynTUBaLlje. 

Yy MoHorpadbuju je nar npernem Teopujcke mocTaBke M MaTeMaTMuke aHanWM3e Mo/ema 
HenuMHeapHor mporpaMMpaMba, mnmpe cBera BWUIeKDMTepMjyMCKMX, BWMUIeaTpMOyTHMX WM 
BVMeLMJbHMX MoO/ena, Kao ulTo cy ELECTRE, PROMETHEE, AHP, VIKOR u np. Ha kpajy 
OoBor nornaBrba naTM cy paanMuMTM nmpMMepM MaTeMaTMukMX MoOMmena M3 pynapcke rnpakce, 
on onpxaBaba MexaHM3aauMje, mpoueca OnmBOnM5aBaM5a KONMIOBa, TipeKO OyUIOTMHCKe M 
non3eMHe ekcrinoaTauljje, no pekynTMBauWje KOrOBa Ca OCBDTOM Ha noca/allHbbe pa3ynTaTe 
McTpaxWMBaMa ayTopa oBe cTyAnje KojM cy ripe3eHTOBaHM y HM3y BDXyHCKMX Mef)yHaponHWMX 
uacoruca. 

HayuHM nonmpMHoc ayropoBe MmokTropcke Teae OmmuMu3aauuja yrpaerbaba rıpouecuMa 
pekynmusauuje rog6puluHCKuX KoloGa ya;ba, npvKaaaHe y MoHorpaobuju, jecre y necdb\iHMCaHby 
HoBe MeTOnoOjoruje y CTpykTyupaH»y ripoLlecMiMa yripaBrbakba M O/U1yuvBaHba, neTepMUVHMCaH5eM 
HOBOr pakTrMuHor peuleba anropMTMa poHeCHOr O/JUyuMBaHb5a y TOCTyNKy W3Gopa 
pekyrnviBaL\MOHor peulleHM5a, OJHOCHO M36Opy HajGorber KaO OTTMMAaJIHO HajIIOBO/JbHUjer pelleHa 
npeMa 3anaTMM „KpMTepMjyMMMa M đYnpernnoX%eHMM anTepHaTMBHMM · pekKyTMBaLUMAOHWMM 
BapuvjaHTaMa 3a TOBDHIMHCKe KONOBe Yyrmba M ulMpe. Y Be3M ca TMM, TaGenmapHo je 
nvdpepeHuvipaHo mBaHaecT MoryhMX onaOpaHMX KpMTepMjyMa Koja ce MOTy rnpencTaBMTM 
HyMepMUuKOM W/MHM ONMCHOM BpenHouihy, C TMM na Cy HeKM KDpMTepMjyMM aTepHaTMBHO 
noXe/bHV, Hy)KHM MM Ge3 arnTepHaTMBe y OGnMKy neTepMMHVMCTMUKMX VJIM OTIMCHMX ronaTaka. 
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Via36op pekynTMBaLMOHMX peuleMba Moryh je cenekuMjoM onpeheHor Gpoja om MaKCMMaJIHO 
nBaneceT anTepHaTMBHMX BapMjaHTM 3a CBaKM OTBOpeHM KON Yyrrba, HOCeOHO AaHaJIOrHO 
cenekLM/joM KpMTepvjyMa. 3a noTpe06e rpojekTHMX peuleHbba OJHOCHO, M3aOpaHWX TOBPLIMHCKMX 
KonoBa Kkao VcTpaX)XMiBaukMX ronroHa /3a0paH je Monen PROMETHEE. Bea ynaxek-a y aHanuv3y 
M oueHy BMLHIeaTpVOyTHMX Monnena, ripM M36opy Mo/nena ripeBary je WMaJIO MCKyCTBO y H»erOBOM 
kopMvulneHoy,  nOCTMrHyTM  pe3aymTar M yrpaf}eHocr y PROMETHEE wonen đlulecT 
reHepanM3oBaHMX KpMTepvMjyMa 3a WMcka3MBaHW=e rpedpepeHuMja noHOCMOLa OJUVyKe, UITO 
yoGnaxaBa cy0jekTMBMTeT ripojekraHaTa. OBo He Herupa ocTane MeTO/e M He MCKTbyuyje H-MXOBy 
npMMeHIbMBOCT y peulaBaHboy OBor TMma mpoOmeMa ca aKUHeHTOM Ha MaTeMaTMuKy MeTOJy 
PROMETHEE, koja je nocnyxwuna y 3aBpuiHOM neny MoHorpaobpuje 3a TecT oriTHa VicCTpa)XiIBaHba 
Ha Tpu ronroHa y 3eMJbMi ML DerMOHy: 1. nOBpHIMHCKM KOTI KneHOBHMK, Kocronauku 6aceH yr;ba, 2. 
TaMHaBa — 3ananHo Tlorbe, Kony6apckM yrrbeHM GaceH y CpOuvjM kaO M 3. nOBPUIMHCKM KOTI 
BoryroBo Ceno y YrrbeBMuKOM OGaceHy Yyrrmba PenyonvuM . Cpnckoj (BwX). Pe3ynrTaTu 
vicrTpax\iIBakba ripe/icTaB;beHM Cy paHrVipakbeM rlojen1MHVXX TipOjeKTHVX peky71TViIBaLIMOHMX pelleH5a, 
no WHnmekcy · npedepeHuvja  kao MoryhMX anmTepHaTMBHMX · BapvjaHTM · Yypef)eMbba 
nocTpekynTMBaLMOHMX ripenena 3a CBaKM HOBPHIMHCKM Kon M nmpaTehM onnaranMiHM TpDOCTOp. 
HavMe, kao npBopaHrMpaHa peuleba mnmo penocnenmy TecTMpaMba noOvjeHe cy cnenehe 
BpenHOCTM: 1. HOBDUIMHCKM KoOn NWMrHMTa „KnmeHOBHMK“, KOMe ce mpennaxe BpahaHe 

nerpanvpaHMX OBpulMHa eKCIUIOaTaLMMAOHOTr TOJba HIyMCKMM M TOFbOrpMBpenHMM 3acanMMa 
KOMOMHOBGaHO BOEHMM fOBPpHIMMHaMa, TlapKOBCKMM, CIIODTCKO pekKpeaTMBHMM M CMUHMM 
canpxxajMa KOMOMHaLUja TOJbOripviBpe/nHVX M HIyMCKMX 3aCana, 2. OBpLHIMHCKM KOTI T1rHMTa 
„TaMHaBa — 3arnanHo [Tloybe“, roulyMrbaBakbe M 3. nOBpHIMHCKM Kori 11rHMTa „BoryToBo Ce:no“, 

noulyMrbaBakbe. 

Ha ocHoBy pe3ynTaTa 3a penpe3eHTaTMBHe HOBPpUIMHCKe KONOBE yryba Ca H5MXOBOM 
npMpORHOM OKOJMHOM, CMaTpaMO MX HajlOBOJbHMjMM Tj. HajOOJbMM, O/IHOCHO 
OnTMMaJHMM · „peKynTMBaLWMOHMM „BapMjaHraMa RkKoje nopem „OcCTaTnMX BMCOKO 
no3MuMOHMpaHMx majy yrnoTnyH5=eHy cnMKy ypeljebba nocTekcrnjnoaTauMoHMXx rpene:nna. 
Hocanaumba pekynTMBauMoHa npakca y cBeTy je noka3ama ma je Moryhe CTBOpMTM HOBe 
norboripMBpenHe, IIyMCKe, aKBaTOpHe, nMBamcke, TypMcTMuke M npyre OGHOBJbeHe 
npocTope, koje npencTaB;bajy noncTMuaj W_3a OGHoBy reo M GVo nMBep3MTeTa M Konn Hac. 

Appendiks, nonaTak oBe HayuHe MOHOrpadbpuje, HanocneTKy, nOHOCM OrmulMpaH rmpernen 
McKycTaBa ycneuLIHO 3aTBOpeHMX M pekynTMBMCaHMX KOIIOBa yrJba Kpo3 aHanWM3y rpuMMepa y 
cBeTckoj pynapckoj ripakcv. Tlonaaehu on TeopuMjckMx acnekaTa nmpoOmeMa opnnyuMBaMba M 
ynpaBibaba pekKynTMBaLMOHMX TpoHeca, WCTOPpMjCKO-XDOHOJIOHIKMAM M | peBMjajnHMM 
npMcTymoOM mpencTaB;beH je CMHTeTM3OBaH rmpernem InpWMMeHe TeXHMUKO-TeXHOJIOLIKMX 
npoueca TexHMuke M Ovopnouike pekynTMBauMje Ha nerpanMpaHMM nocTeKcCrjlOaTaLWMOHMM 
npocTopMMa neXxMulTa M HapyuleHOCTM eKOCMCTeMa 3eMJbMIHTMMa, BoOne M OGWrbHOr M 
)XMBOTMH5CKOT CBeTa. 

KrbyuHe peuM: BWMUIeKpMTepMjyMCKM  MOmen, BWuleaTpM4OyTHa aHanM3a, npouecM 
ynpaB;baba, omnyuMBaba M OnTMMM3auWMje, pekKynTMBaLMOHO peumleMbe, TeXHMuka M 
Guvoonoutka pekynTMBauWMja, nocTekcrinoaTaL\MOHM ripeneo, nOBPpHIMHCKM KOTI yrrba. 

HayuHa o6nacT: Pynapcko MH)XeHb5epcTBO 

Yyxa HayuHa o6GnacrT: nOBpLIJVIHCKa eKcnnoaTaLu/lja ne>»uMuiTa MMHepaJj1HMX CMpoBMHa M 

MHXXeH5epCTBO 3aulTMTe »XMBOTHe Cpe/iMHe 
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Abstract: Recultivation of post-exploitation land has a multidisciplinary  and interdisciplinary 
character, as it represents a synthesis of mining-geological engineering (geotechnical and 

hydrogeological), hydrotechnical, hydrological and bioengineering:. (agronomic and forest 
reclamation procedures), as well as other technical-technological measures undertaken with the 
aim of transforming man-made land into a state suitable for agriculture, forestry, fishing, sports- 
recreational activities, health-spa and ethnic tourism and space for the construction of 
construction facilities of various purposes, as well as park and landscape ambient units for 
cultural-historical and sacral architectural-monumental complexes in the exterior. From a 
naturalistic and natural science point of view, geotechnical, forest and agrotechnical reclamation 

support the renewal of old and the revival of new plant and animal species, the creation of stable 
eco-communities with the aim of ecological balance of the environment and sustainable 
development of naturally renewable and non-renewable sources.To this end, the area of 
meliorated surfaces fits into the existing ecosystem or may be fully or partially repurposed for 
new requirements. 

The exceptionality of the surface exploitation of mineral deposits in mining, and especially of 
energy mineral resources such as fossil fuels, distinguish surface coal mines and 
accompanying landfills as spatially dominant mining facilities within the spatial planning and 
design of large coal basins both in our country and in the world. Preparatory and exploitation 

works are accompanied by negative ecological impacts on the environment, which obligates 
us to a comprehensive planned project revitalization, recultivation and arrangement of the 
degraded post-exploitation space in the function of its humane and sustainable development 
and permanent use. 

In the introductory chapter, the technical process of reclamation is considered as a business 
system and differentiated into its sub-processes: technical reclamation, biological reclamation, 
monitoring of the environment and monitoring of the working environment, and the management 
process is realized through sub-processes: planning, organizing, monitoring of implementation 
and control of implementation. In general, the reclamation planning process itself "lives" through 

all phases of open pit development and consists of three levels: preliminary, operational and 
final. In this way, it can be applied adaptably both for new surface mines and for those in the 
phase of developed exploitation where a unified comparative recultivation process has not been 
introduced. 

The Monograph provides an overview of the theoretical assumptions and mathematical 
analysis of nonlinear programming models, primarily multi-criteria, multi-attribute and multi- 
objective models, such as ELECTRE, PROMETHEE, AHP, VIKOR and others. At the end of 

this chapter, various examples of mathematical models from mining practice are given, from 
mechanization maintenance, mine drainage processes, through borehole and underground 
exploitation, to mine reclamation due to self-citation of works from top international journals 

of the authors. 

The scientific contribution of the author's doctoral thesis „Optimization of process management 
of land reclamation at the coal open pit mines“ showed in the Monography is in defining a new 

methodology in structuring management and decision-making processes, by determining a 
new practical solution of the Process Decision Algorithm in the process of choosing a 
reclamation solution, i.e. choosing the best - optimally favorable solution according to the 
given criteria and the suggested alternative land reclamation variations. In addition, scientific 
research work represents differentiates in tabular form twelve possible selected criteria that can 
be presented by a numerical and/or descriptive value, having in mind that some of the criteria are 
alternatively desirable, necessary or without an alternative in form of deterministic or descriptive 

data. The selection of the land reclamation solutions is possible by selecting a certain number out 
of maximum of tventy alternative variations for each open pit mine separately, by using analogy 
in selecting the criteria. For the purpose of design solutions, i.e. the selected open pit mines as 
the research objects, PROMETHEE model was chosen. Without further analysis and ithe 
assessment of the multi-attribute models, the selection of model was predisposed by experience 
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in its utilization, achieved results and the level of inclusion of six generalized criteria for the 

decision making preference expression in the PROMETHEE model, thus diminishing the 

subjectivity of the designer. This is not disproving other methods or excluding their applicability 
for the purpose of solving this class of problems with an emphasis on the mathematical method 
PROMETUHEE, serving in the closing section of the thesis for test experimental research 
performed in three subject in our country and the region: 1. Surface mining of lignite “Klenovik“ – 
Kostolac Coal Mining Basin, 2. Surface mining of lignite “Tamnava - West Field, Kolubara Coal 
Mining Basin in Serbia as well as 3. Surface mining of lignite “Bogutovo Selo“ at the Ugljevik 
Coal Basin in the Republic of Srpska (BIH). Experimental results are presented by ranking 

certain designed land reclamation solutions by preference index as possible alternative variations 
in arranging the post-reclamation areas for each open pit mine and the accessory waste damp. 
Namely, as the first-ranked solutions by testing orders the following results were obtained: 1. 
Surface mining of lignite Klenovnik - where the demoted areas of the mining area are 
proposed to be functionally returned to the forest and agricultural plantations, 
combined aquatic surfaces, park, sport and recreational and similar contents, 2. 
Surface mining of lignite “Tamnava - West Field“ - afforestation and 3. Surface mining of lignite 

“Bogutovo Selo“ - afforestation. 

Based on the results for representative surface coal mines with their natural environment, we 

consider them the most favorable, i.e. the best, i.e. optimal recultivation variants which, in 

addition to the other highly positioned ones, give a complete picture of the arrangement of 
post-exploration landscapes. The previous recultivation practice in the world has proven that 
it is possible to create new agricultural, forest, aquatic, meadow, touristic and other restored 

areas, Which represent an incentive for the restoration of geo and biodiversity in our country 

as well. 

In the Appendix (attachment) of the monographic book, a comprehensive overview of the 
experiences of successfully closed and recultivated coal mines is given through the analysis 
of examples in world mining practice. Starting from the theoretical aspects of the problem of 

decision-making and management of reclamation processes, a historical-chronological and 
revisional approach presenis a synthesized overview of the application of technical- 
technological processes of technical and biological reclamation on degraded post- 
exploitation areas of deposits, and damage to ecosystems by soil, water and plant and 
animal life. 

Key words: multi-criteria model, multi-attribute analysis, management, decision-making and 

optimization processes, reclamation solution, technical and biological reclamation, post- 

exploitation landscape, surface coal mine. 

Scientific area: Mining Engineering 

Narrow scientific area: Surface exploitation of mineral deposits and environmental 
engineering 

152



BMOTFPAOCKA BETIEMHIKA O AyVTOPy 

BojaH {luurpujenuh, pofjeH je 6. jahyapa 1966. ronuvHe y Beorpany rne je aaBpuiMO OCHOBHy 
w CpenMWy ApXxMTeKTOHCKy  TeXHMuUKy  UIKOHy ca OmnMuHMM «YyCcneXOM. Tlocne oncnyxeM-a 
jenHoronvuler BojHor poka 3amoueo je penoBHe cTynMje Pynapcko-reomouikor opakynTeTa y 
Beorpany. TokoM cTynuvja panMo je kaO acMCTeHT-neMOHCTpaQoOp Ha mpenMeTMMa: HaupTHa 
reoMeTpuja, KoMyHMKauMje Ha NOBPpUIMHCKMM KONOBMMa M TeXHMuKO UHpTaM=e. TOKOM penOBHMX 
crynuvja Harpal}BaH Kao cTyneHT 3a naH Pynapcko-reonouikor dpakynrTeTa, a on uikoncke 1986/87, 
crvneHnuMpaH no kpaja cTynuja on JITPB Kony6apa — JlaaapeBau. Kao HajGorbM cTyneHT arco;JBeHT 
no0wTHuK je Harpane vM3 ĐoHna npod). Bacunuje u CyaaHa TlaBnoBuh. 

DnnoMupao je jaHyapa 1995. ronMHe Ha Cwepy 3a noBpulMHcky eKcnnoaTauMjy nexuuiTa 
MMHepa;nHMX cMpoBMHa Ha TeMy „TexHonoruja ekcnnoaTauuje yrrba Ha nOBPpUIMHCKOM KOTIy faMpMikOBaLi 3a 
ronvuiM KanauMTeT oR 3.2*10% ToHa“ nom MeHTOPpCTBOM rpodp. np B. TlaBnoBuha, ca oueHoM 10 u 

OnuITMM yCneXOM TOKOM CTynMpaMoa rpoOCeuHOM OLeHOM 9,03. Ulkoncke 1994/95. Ha nocne/WMrITOMCKMM 

crynvjjaMa — Cuep 3a noBpuiHcky ekcrinoaTauvjy nexwuuiTa MMHepajnHWMX CMpOBUMHa, Car:1aCHO riporpaMy 
sa nonmcTrMuaWb=e HayuHor monMnaTKka PenyOnuvke CpOuje, yKrbyueH je kao WMcTpa)WBau-cTMmeHnMcTa 
MuHwcTapcrTBa 3a Hayky M TexHomorMjy PenyoOnvke CpOuvje Ha Pynapcko-reonouikoM dpakynTeTy Ha 
HayuHOo-McTpaXxWBauku ripojekaT Yaa;b Pery6nuke Cp6uje, ocHoaHa eHepaemcka cupo6uHa y nepuo0y Go 
2005. ao0uHe. u Oarmbe Oo 2200. non MeHTOPCTBOM mpodop. np C. Byjuha. Tokovw 1995. panvo je Ha 
cTpyuHoM ycaBpulaBaMbby kao McTpaXxWMmBau-cTMneHnMcTa Ha Kame0pu 3a npuMeHy padyHapa, onpxaBao 
Bex6e v3 npenveTa TTpuMeHa paduyHapa y pyOapcmaey M OMO yKrbyueH y McTpaXMBauke M rnpWBpe/nHe 
npojekTe KojMM je pykoBono ripod. np C. Byjuh. 

TokoM 1996. npenackoM Ha KaTenpy 3a noBpuiMHcky eKcnnoaTauWMjy TMC. KaO MCTpaX)WBau- 
crvneHnMcTa, HacTaBMO HayuHO-MCTpaXMBaukM pan Ha MCTOM rmpojekTy a KaCHMje M Ha HayuHO- 
vcTpaxMBaukoM mpojekTy  HVIT O8MO7 VMcmpauseaWbe HoGux mexHomMoauja u Memo0a 
ekcnnoamauuje oripeMe u yripaerbaukux cucmeMa y uurby uckopuuihekba eHepaemckux MuHepa;Hux 
cupo6uHa Ion MeHTOPCTBOM tpoo. np B. TlannoBuha, kao W kao capa/nHMK ripviBpe/nHUM TIipojekTMMa. 

Sa acvMcTreHTa-mpuMmpaBHMKa WM3aOpaH je 1996. romMHe Ha KarTenpv 3a nOBPpUIMHCKy 
ekcnnoaTauuvjy  3a npenMeTe TexHomorMvja mnoBpuWHcke ekcnnoaTauMje M OnBOnMWaBaMbe 
noBpuiMHCKMX KOnoBa. [lopean ocTanor, onpxaBao je Bex6e M koHcynTaTMBaH pan 3a nocnenurnnoMue 
TexHMukor QpakynTeTa y KocoBckoj MuTpoBMLuM Ha mpenMeTy TexHuka u meXxHojnoo2uja mo6puluHCke 
ekcnnoamauuje y jenHoj uikonckoj ronMHM Kon rnpodpecopa P. Cuwuha. 

Ha MehyHaponHoM HayuHOM ckynmy The VI-th International symposium on application of 
mathematical methods and computers in mining, geology and metallurgy and the mining Pribram 
symposium 1997 y [lpary ocBojuo je cpeOpHy Mena?by 3a caonuiTeHu pan „Mathematical modelling of 
sump parameters for opencast mines dewatering“. 

Marucrapcke cTyanuje a3aBpuivo je Ha HayuHoj o6nacTu [loBpuiMHcka ekcrinoaTauuvja nexuuiTa 
ca npoceuHOM OueHOM 9,22 w 2000. romMHe M OnOpaHMO MarMcTapcky Te3y NOm HaCOBOM 

OnmuMuaauuja mapaMemapa OyuiomuHcko2 omkonma6abba Ha rmpuMepy moOuHckuX ImeckoGa Ha 
noepuluHckoM KoOy „Tlombe JI y Kony6apu“. Tlon nOkpOBMTe/rbCTBOM MuHwcTapcTBa Hayke M 
TexHonoruje Penyonuvke CpOuje, 2001. ronvwHe 3ajenHO ca MeHTODOM Te3e, mpodpecopoM mp P. 
CuwuvheM, onpxao HayuHo mpenaBabe Howe mexHonmoauje y pyOapcmay Ha TpMOMHM Hayka 
uemepmkoM Ha KonapuesgeoM Hapo0HoM YHugeepaumemy. 

Sa acuwcTeHTa Ha KaTenpv 3a noBpuiMHcky ekcnnoaTauWMjy nMc, M3aOpaH 2000. ronvHe 3a 
npenMeTe TexHonmoruja nmoBpulMHcke ekKcnnmoaTauMje 1 W OnBOnM=aBaM=0 TNIOBPUIMHCKMX KOTMOBa. 
Tlonoxvo CTpyuHuv ucnuT 2001. np CMTPC — MuHucTapcTBa pynapcTBa v eHepreTMke Peny6nuvke 
Cp0uje, a 2004. ronvuHe peM3a6paH 3a acucTeHTa Ha rpynuv npenMveTa Ha Kame0pu 3a nosgpuijuHCKy 
ekcnnoamauujy u Kame0pu 3a Hadpmy u mexHuky Oy6uHcko2 Oyulebba. Y TOM nepMo/y aKTMBHO je 
crynMpao Ha 3aBpuiHMM romMHaMa Cwepa 3a ekcnnoaTauMjy TedHMX M raCOBMTMX MWMHepalHMX 
cwpoBMHa. Ha koHKypcy MuWHucTapcTBa rnmpocBeTe Peny0nuke CpOuje 3a Mef)yHaponHy rnpoCcBeTHy 
capanW»y npvxBaheH je Kao npBM kaHnMnaT nOKTOpcKMX cTynuja M cneuvjanMcTMukor ycaBpulaBaHbba 
MuHMcTrapcrBa  3a oOpa3oBaMbe Pycke  denepauvje · Ha MOCKOBCKOM · „npXaBHOM 
reonouikoMcTpaX\MBauKOM MHCTMTyTy uikOncke 2002/2003. u 2003/2004. 
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MlokropaHrcky acnuvpaTypy — ycaBpulaBabe mpeMa MwehynpxaBHoj capanHbw  MuHwcTapcTBa 
npocBeTe Perny6nuke CpoOuje, Mp BojaH HluarpujeBuh oGaBuvo je y KoutuaMa y CnoBaukoj, uIKOJICKe 
2004/2005. y cBojcTBy nokToOpaH/na – cruineHnucTe The BERG Faculty of Technical University Kosice (EU) 
y dyHKkuvja Ww3pane mnpBe nokTropcke nMcepTauMje non HaCHOBOM: „leduHucaMbe MoOema 3a 
ornmuMu3auujy  mexHuuko-mexHonouikux mapaMemapa ekcnnmoamauuje pacmpecumux MuHepa/HuX 
cupogduHa kpo3 OGyuiomuHe, non, MeHTOPCTBOM rIpodQ. np P. CvwMuvha M KOMeHTODCTBOM rTmpooDp. np. B. 
MurpoBuvha. TOKOM jenmHoceMecTapckor moxal})aba HacTaBe mena nOKTOpckMX cTymvja Ha BERG 
dakynreTy y Kouiuasa, nope/n HayuHo-vMcTpaxW\Baukor ycaBpulaBakH-a y JlaGopaTopuju 3a McTpaxx\iBaHbe 
Oyuleba M TyHenorpanH= TeoTexHMukor VHHcTMTyTa y KoumuaMa non pyKOBO/CTBOM rmpodobp. np Felix 
Sekule, noxahao je u nonoxuo neT vcnuvTa ca onnMuHMM ycneXOM: Drilling technology, Deep well drilling, 
oil and gas production and transport (Prof. Ing. Jan Pinka CSc, mentor & tutor), Surface mining, (Prof. Ing. 
Viliam Bauer CSc, comentor), Hidrogeology and underground hidraulics Asos. Prof. Ing. Ladislav Tometz 
PhD, member) o ueMy cBenoue OBepeHM CeMVMHapckuM panoBu M nono)eHuM McruMTM HaOpojaHWXx rpenMeTa 
ca 1 Excellent — ETCS grade (A; 91–100%). O pany nokropaHna IlawurpuvjeBuha cauMeH je ViaBeutraj 
nOKTOpcke KOMMCUMje Ha TpM cTpaHMue y cacTaBy: npodb. MHr. J. TlHka, npodD. WHr. B. Bayep, W BaHp. 
npoob. vHr. T. Jlauv, kao , CeprvdDuMikaT O rnono)eHMM MCrnMTMMa M_ ODaBrbeHOM ne:;y {IOKTOpCkMX cTynuja 
on cTpaHe flekaHa npooO. uHr. T1. PaGapa The BERG Faculty of Technical University Kosice, op. 00397571 
on 15. neueM0pa 2004. ronuMHe. 

OnnackoM npod. Cuvwuha y neH3uvjy 2005. ronMHe, HHB Pynapcko-reonmouikor dpakynTeTa y 
Beorpany vwMeHoBamo je npod np B. TlaBnoBvha 3a MeHTopa uvcTe nuMcepTauuMje. 36or crpaTeuikor 
npeycMepeba konmere Hwwwrpujeavha Ha HenOkpMBeHy WM CaBpeMeHy, a aTpakTMBHy HayuHO- 
vicrpax\iBauky oDOnacT TexHMuke M OMOnouike pekynTMBauWMje HTOBPpUIMHCKMX KOnoOBa M OnnaranMuiTa, Ha 
KaTrenpv 3a noBpuiMHcky eKcnnoaTaLWMjy, Mp BojaH JIlawurpujeBuvh nmonHeo je npvjaBy 3a vW3panmy cBoje 
npyre nokropcke nuvceprauuMje 9. 10. 2009. ronMHe KarTenpv 3a noBpumMHcky ekKcnnoaTauMjy non 
Haci1oBOM Or1imuMu3auuja yripaerbakba ripouecuMa pekyrnmusauuje rmogpuluHCKuX KOTITO6a ya7ba, Ha Kojoj 
cy KacHMje ycBajaHe cBe mpouenypanHe caracHocM OBe Te3e. CarnacHocr Beha HayuHMXxX oOnacTM 
TexHMuk\VX Hayka YHuBepaurTeTa y Beorpany 3a v3apany oBe nvceprauuje narTa je 16. 4. 2010. Hokropcky 
nvceprauvjy onOpaHuMo je Ha YHuwBepaMTeTy y Beorpany, Ha Pynapcko-reonouikoM odpakyneTy 30. 5. 
2014. ronuvHe noy MeHTOpCTBOM tnpod. np Hukone Jlanvha WiKOMeHTOPCTBOM tpoob. IIČIp C. Byjuha.. 

On uikoncke 2007/08. ronuvHe 6uo je aHraXoBaH je kao acMcTeHT rnpoobp. TlaBnoBuha TO HOBOM 
HacTaBHOM nnaHy M nporpaMy Pynapckor omceka Ha akpenMTOBaHMM aKaneMCKMM, MacTep M 
B\OKTOpCKMM cTynujaMa Pynapcko-reonouikoM dDakynTeTy YHMBepaurTeTa y Beorpany. Ha oOpa3OBHMM 
npodunviMa Pynapcko MHXeMH-epcTBO, /IHxeMH-epcTBO 3auiTMTe %MBOTHe CpenuMHe M 3auluTMTe Ha pany, 
v VIiHxxebbepcTBo HadbTe u raca, aanyxeH 3a BeXx0e, u ucnoMoh y HacTaBu Ha cnenehuM rpenMeTMMa: 

TexHonoauja nosepuiuHcke ekcrinoamauuje, Pekyrmus6auuja nosapuiuHckux kono6a u oOnaaanuuima, 
flo0eo0Ha ekcnnoamauuja, Ekcnmoamauuja MuHepanHux CcupoduHa Kpo3 OyuilomuHe, TepeHcka 
Hacmasa u nemboa ripakca, TexHuuka u 6uontouika pekynmusauuja. 

Mp BojaH {Iluwurpujenuh, w3a0paH je 2009. ronvHe y 3BaHbe aCMCTeHTa Ha HOBOyCTaHOBTbeHy 
Yxy HayuHy oGnacT 3a moBpuMHcKy ekcnnoaTauWMjy neXxWMulTa MMHepanHMX CMpOBMHa M MeXaHMKy 
cTeHa, rne je onpxaBaBao Bex0e M npvnmpeMy HacTaBe Ha nmpenMeTMMa TexHoOmoruMja nOBpuIMHCKe 
ekcnnoaTauuje, PekynTMBauMja noBpulMHCKMX KoOmoBa M OonnaranMumra, TlomnBonmHa ekcnnoaTauuMja 

EkcnnoaTauuvja MMHepanHMX CMpOBMHa KpO3 OyulOoTMHe, TexHMuka M OMonmouka pekynTMBauMja M 
TepeHcka HacTaBa M neTHa rnpakca Ha PynapckoM MHXeMH-epcTBy, VIH*xebbepcTBy 3aulTMTe )MBOTHe 
cpenuHe u aauiTMTe Ha pany M VHxxebbepcTBy HadpTe V raca Ha OcHOBHMM M MacTep cTyanjaMa. 

Takohee, Mp luwurpujeBuh je 2012. pev3a6paH u 3a acucTeHTa 3a rpyny npenMeTa y OKBVMpy 
HoBe Yxe HayuHe oOnacTM EkcnnoaTauvja uBpcTMX MMHepanHMX CMpOBMHa M MeXaHMKe CTeHa Ha 
Karenpuv 3a noBpuiHcky ekcnnoaTauuMjy neXxWMuilTa MMHepanHWMX CMpOBMHa, TakO na npakTMuHO HM y 
jemHOM acMCTeHTCKOM M3OCopy Huje OMpaH Ha WMCTOj, OJHOCHO MHMeHTMuHoj HayuHoj oOnacTM. o 
v36opa y aBabbse noueHTa y 3anHbeM peM36opy noMarao y onpxxaBaH»y HacTaBe M M3BOf}eH»y Be)XOM M3 
cnenehwx npenMeTa no HOBOM akpenMTOBaHOM rnporpaMy on 2013—2018: TexHo;noauja mo8epuluHcCke 
ekcnnoamauuje 1, O0800ba6abbe moswpuuuHckux KoOmogGa, Pekymmugsauuja moepuluHckuX KOMnOoG6a u 
o0naeanuulma Ha OcHO6&HuM Cmy0ujaMa, u CneuujanHe Memo0e ekcrinoamauuje u TexHonoauja u 
cucmeMu O0Og6O0bb5aGaba mowpuuuHckux KOMoGa Ha MacTep cTynvMjaMa PynapckO-reOnouikOr 
dbakynTeTa YHuBepaureTa y BeorpaAy. 

lo cana je 64o capanHuMK Ha ueTpaHaecT HayuHO-MCTpaXWMBaukMX M MHOBaLWMOHMX rnpojekaTa 
MuHucrTapcTBa 3a HayKy M TeXHOnmOuIKM pa3Boj. BMo capanHMK Ha mpeko neneceT npuMBpenHUMX, 
pa3BojHMx M cTpaTeulMX mpojekaTa, cTynmMja M peBW3uMja. ViMa mBa codpTBepcka peuleba y 
KOayTOPpCTBy, OA KojMX jenaH jenaH y CaBe3HOM naTeHTHOM 3aBoO/y Op. A-122704701 3a HacTaBHM 
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npenwMeT TexHonoruja noBpuiMHcke ekcrinoaTauuje. VIMa jenHy MoHorpaobujy u jenHo nornaBrbe M nBa 
pana y TpM MoOHOorpadcka nmena. Kao dnaH Komwuwcuje 3a peaepBe MuHWwcTapcTBa pynapcTBa M 
eHepreTvke PenyOnuvke CpOuje on 2009. ronwHe M MuWHuwcTapcTBa 3auTMTe »MBOTHe CpeMnMHe, 
pynapcTBa u npocTopHor nnaHMpaMba on 2011, 43BpulMo y CBOjcTBy CTpyuHor M3BecTMoLa peBWM3Mjy 
17 ena6oparTa. Takohe, 2015. ronuHe M3aOpaH je M 3a unaHa cTpyuHe KoMucuje MuHuwcTapcTBa 
sauiTvTe %XMBOTHe cpenMHe PenyOnuke CpoOuje rne je M3BpulMO y CBOjCTBy CTpyuHor M3BecTMoLa 
peBwa3ujy npeko neTHaecT ena06opaTa. 

Tlonoxvo je crpyuHM McnuvT 2001. ronMHe MuWwcTapcTBa pynapcTBa M eHepreTMKe. BMO 
MeHTOp Ha neT MacTep M 3aBpuiHMX panoBa M npencenaBajyhM MWnM unaH KOMMCMje y ueTpneceT M 
neBeT panoBa. Y nocTynky je y cenaM KOMMCMja 3aBpuiHMX M MacTep panmoBa. 2016. ronMHe 6MO 
MeHTop warMcTapcke Teae flpahebe eqpekama pekynmusauuje OeapaO0upaHux mpocmopa Ha 
noepuluHckuM konoguMa Pb Kony6apa. Kao ekcnepT 3a pekynTMBauWMjy yueCTBOBaO IO HO3MBy CO 
CraHapu-Peny6nuka Cpncka (BuX) ca nneHapHMM M3maraWbseM Ha OkpyrnoM cTony „PekynTuvBauuja 
nerpanMpaHMX 3eM/bMHIHMX nOBpulMHa HacCTanMX pynapckMM panoBMMa Ha TNOBPHIMHCKOM KOTy 
PauikoBau“ 7. 9. 2017. ronMHe. YuecTBOBaoO y cenaM koMWMCUje 3a M3Gop Mnaf)}Mx capanHMKa Ha 
MaTMuHoj kaTempM y 3BaMba WcTpaxWMBaua-npumpaBHMKa, McTpaXWMBaua-capanHMKa, acMcCTeHaTa, 
noueHaTa M BaHpenHMxX mpodpecopa. CekpeTap Cwepa 3a moBpuMHcky ekcnnoaTauMjy Ovo je om 
1996. no 2014., a Bn. Cekperapa Karenpe oan 1999. no 2000. Ha oBaj HauuH je on npBe ronMHe pana 

Ha Karenpv a3a noBpuMHcky ekKcnnoaTauMjy yuecTBOBao y opraHM3auMjM M peandM3auMjM TepeHcke 
HacTaBe M neTMe mpakce ca cTymeHaTMMa 3aBpuIHMX romMHa CwMepa a kKacHuje w Monyna 3a 
noBpuIiMHCKky ekcrinoaTauuMjy. TOKoOM pana dopMupao 6u6;MoTeukM G(DOHn nMri1OMCKMX, MarMCTapCKMX 
M nOKTOpckMX panoBa Ha KaTenpu 3a noBpuilMHcky ekcnnoaTauuMjy. TWMe je noMorao y npupef)\BaHoy 
v npvnpemw rpafje 3a TpMW MoHorpadvje o Karenpvw w Cwepy 3a noBpuIMHCKy ekKcnnoaTauMjy y 
nocnenW=a TpM jyoMnapHa Opoja: 25, 30 w 35 ronMHa KaTenpe 3a noBpuMHCKy ekKcnnoaTauljy. 
PykoBonMo mBeMa Teopynapujanava y daWby M Ha JaxopMHM. KBanvMTeT M3BoleMWba HacTaBe, 
npodpecMoHarnHocT, OoDjekTMBHOCT M eTMuHOCT acMcTeHTa mp BojaHa HuwwurpujenBuha, cTyneHTM Cy y 
aHOHMMHUMM aHKeTaMa OLleH5MBaj1 BMCOKVIM OLleHaMa. 

Tlo w3Gopy y 3BaMbe nmoueHTa OMO 3amyxXeH M yuecTBOBaO y HacTaBM M BeXOCaMa 3a 
npenMeTMMa TexHonmoruja noBpulMHcke ekKcnnoaTauMje, PekynTMBauWMja nOBpUIMHCKMX KOMOBa M 
onnaranuvuiTa, EkcnnoaTauuja MMHepanHMX CMpOBMHa KpO3 OyuloTMHe, TepeHcka HacTaBa M neTMa 
npakca 3 u 4, CneuuvjanHe MeTone ekcnnoaTauuvje TMC Ha OCHOBHMM M MacTep cTynuMjava Monyna 
TloBpunHcka ekcnnoaTauvja nMC Pynapckor MHXeMeepcTBa, VHxeMHW-epcTBa 3aulTMTe »KMBOTHe 
cpenuHe M VIiHxeMWepcTBy HadpTe u raca, a no HoBoj akpenvTauuvjM 2018. kaHnvnoBaH u 3a nmpenMeTe 
TexHMuka uv OuMonouika pekynTMBauuMja, CaHauuvja w aaTrBapabbe onnaranuuiTa MWHnycTpujckor ornana 
(MacTep cTynuje), TITlepvonv M TexHonouikM nmpouecM y mOBpuIMHCKoj ekcnnoaTauuMjM, OnTMMM3auuja 
cMcTeMa OnBOnMb-aBaMba y noBpuWHckoj eKcnnoaTauvMja M OnTMMM3auMja mpoueca pekynTMBauuMje 
noBpuiMiHCkMX KonoBa M onnaranMui!Ta (nokTopcke cTynuje). Tlo noa\By 2015. onpxao je npenaBatbe 
„TloBpuiviHcka ekcnnoaTauuvja MMHepanHWMX cMpoBMHa y CpOuju 20. Beka“ Ha KonapueBoM HapoynHoM 
YHMBepaMTy M TpM nyTa Ha Pynapcko-reonouikoM dpakynTeTy („VIicropvjcka xpoHomoruMja CpICKOr 
pynapcTaBa u reonoruje XX Beka“). Buo unaH KoMucuje a3a nonarakbe cTpyuH\x vcrTa MaHvcrapcTBa 
pynapcTBa Peny6nuvke CpOuje 2015. W MMaO OCaM MeHTOpcTaBa, HnaH je Ypef)wBaukor on6Gopa M 
peueH3eHT uaconuca /7o03eMHu pa0o6u on 2010, wanaBau uaconuca je PT ! 0, aaTMM unaH penakuuje 

uaconvca PyOapcku TnacHuk on 2016, wanaBau PynapckM VMHcTMTyT, M peue3eHT HdacomWMca 

UlyMapcku anacHuk on 2018., wanaBau UlyMapckM dbakynTeT. BMo 3aMeHMK uleda KaTenmpe 3a 
noBpuiMHcky ekcnnoaTauMjy y MaHmaTy 2016-2018, PykoBonvnau JlaGopaTopuje 3a nOBPpUIMHCKy 
ekcnnoaTauuvjy y MaHnaTuMa 2016—2018, 2018–2021 u 2021—2024 u cana. dnaH je JyrocnoBeHCKor 
KowuwTeTa 3a noBpuiMHcky ekcnnoaTauvjy onm 1996. no naHac, rme je OMO TexHMukM cekpeTap 
YnpanBHor On6opa u CekpeTap CaBe3a vwHxewMepa pynapcTaBa u reonoruje Cp0uje on 2006. ronuHe. 
On 2017. WMeHoBaH je y BMule MaHnaTa 3a [ipencenHuka Cyna uacTM CaBe3a 4HxeMepa pynapcTBa 
v reonoruje Cpouvje. ĐupaH 3a unaHa CaBeTa Pynapcko-reomouikor dpakynTeTa YHMBep3uMTeTa y 
Beorpany a3a nepvon 2018—2022. Kao ayrop vwnu koayTop (rpyna ayropa) wMa 130 6wMOGnuMoTeukMX 
jenvwHvua, on uera 118 HayuHMX M CcTpyuHMX panmoBa, M To: 70 pamnoBa Ha MeflyHapOnHMM 
KkoHd)epeHuMjjaMa y MHOCTpaHCTBy M 3eMJbM, 20 panoBa Ha Mef)yHapo/lHMM CMMTIO3UMjyMuMMa, 4 pana 
Ha Mef)yHaponHMM KoHrpecMMa, 14 panoBa y BonehvWM noMahuMM uaconMcMMa (TexHuka, [1003eMHu 
paO0oeu, Py0apcku T nacHuk), 6 panoBa y BpXyHCKMM udaconMCMMa Ha CLIM nuwcTM, 2 CodpTBepcka 
nakeTa, 3 TexHMuka peuleM=a). KoayTop je y nBa pana — TeMaTcka nornaBrba y MoHorpadbujaMa M 
jemHMM caMOcCTaNHMM nmornaBrbeM y HayuHOj MOHOrpadbMjM, KaO M CaMOCTaNHNHM ayTOp HayuHe 
MoHorpadbuje XuOpoekcrnoamauuja pacmpecumux MuHepanHux CcupoduHa Kpo3 OyuuomuHe M 3 
ckpvnTe ca nmBa nmpakTMKkyMa 3a mpenMeT TexHonmoruja noBpuiMHcke ekcnnoaTauMjy (Cajr PT — 
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PenoavropujywM TIE w TinaropopMa Teams). Y EkcnepTcky KOMMCMjy 3a cTpaTerMjy eHepreTCkOr 
pa3Boja noBpuiMHcke ekcnnoaTauuMje yrrba np MuHucTapcTBy pynapcTBa M eHepreTMke Peny6nuke 
Cp0uje 6upaH je 2021. UnaH je KoMope pynapckMx M reOnouiKMX MHXeM»epa O/ OCHMBaMa (2022). 
Tipob. np BojaH HwwurpujeBvh vw3aOpaH je 3a unaHa CaBeTa Pynapcko-reonmoujor dakynTeTa 
YHuBepaureTa y Beorpany a3a nepvon 2018—2022, a 2021. u 2022. 6uo je pe3eH3eHT nBa TeXHMuka 
peuteba Ha PynapckoM VHcTuTyTy v3 Beorpana. dnaH je Mef)yHapoynHor HayuHor on06opa 3a XVI u 
XVII International Conference of the Open and Underwater Mining of Minerals Scientific and Technical 
Union of Mining, Geology and Metallurgy (2021. w 2023) uv VIII Balkan Mining  Congres (2022). Y 
npoTeknvx nBaneceT M neBeT ronMHa MMa yueuiha y npeko nBaneceT M neT panHMX Tena HayuHMX M 
CcTpyuHWX CkyrlOBa y 3eMTbMi MI MHOCTpaHCTBy. 

Bvo unaH CaBeTa ponuvTerba OMI „Hyuiko Panonuvh“, MaTeMaTMuke M JleBeTe rMMHa3Uje 

„Muvxauno TTerpoauvh Anac“ a Beorpana. V 6paka ca np CBeTnaHoM UlleaToBuh, HayuHMM CaBeTHMKOM 
ViHcTMTyTa 3a KH-W)KOBHOCT M yMeTHOCT, MMa CMHa |Huwurpuja, cTymeHTa 3. ronMHe T paf}eBMHCKOr 
dbakynrera y Beorpany. 

Buoapadbcku rpunoa a3a MoHoapaqbujy 50 ao0uHa Kame0pe 3a nospuiuHcky ekcrunoamauujy 
JIMC Py0apcko-opeonnouikoe obakynmema y Beoapa0y, 2024. 

156






