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ITPEATOBOP

Momnorpaduja ,,PynapctBo y mnpuBpenu u pasBojy PemnyOmuke Cpricke” mnpencraBiba
NPBEHCTBEHO PaJIOBE CAOIIITEHE Ha TEMAaTCKOM CHUMIIO3HjyMy ,,PynapctBo y OynyhHocTH
penyosinke Cpricke” ofp)KaHOM MOBOJIOM IIpBE TOIMIIBbHIE pajga Pynapckor ¢akynrera u
35 roguHa on ocHuBama YHuBep3uTeTa y bamoj Jlynu. Lwp oprannsaTopa oBor ckyma
HHje OMo mperepaHo aMOMIIMO3aH, ca OUEKMBABMMa Jia Ce OJrOBOPH Ha cBe n3aszose. Mmak,
y IUCKYCHjU M CAOIIITEHNM PaJOBHMa aHAIM3Hpa c€ M Jaje KPUTHIKU OCBPT Ha 3HaYajHA
NHTaka Koja ce OHOCE Ha MUHEPATHO-CHPOBHHCKE MOTEHIHjalle, IPOU3BOJHE KallallUuTeTe
U MOTPOLIKHY MUHEpPATHNX cupoBHHA y Pemy6mumim Cprickoj, TpeTMaH KOjH MMa pyaapcka
JIENATHOCT IIpeMa MOoCcTojehoj 3aKOHCKO] peryaTHBH U OTHOC JIpKaBe IpeMa eKCIUIOaTaIlji
MHHEPAJIHUX CHPOBHHA M 3aIUTHTH OKOJIMHE, OHOC H3Mel)y JloKaluja pyrapcKux 3axBara U
NPOCTOPHUX IUIAHOBA, NpenBHhama yIpaB/bakha MHHEPATHHM CHpPOBHHAaMa, Kao
HCOOHOBJLUBUM TPHUPOJHUM pecypcuMa, y pa3Bojy PemyOmuke Cprcke. CBako o1 OBHX
NHTaka je BPJIo 030MJbaH H3a30B HA HUBOY AP)KABHHUX U JP)KaBHUUKHUX MTHTamba.

Ha ckymy cy pasmaTpana u IuTamba Koja ce OJJHOCE Ha Ba)KHOCT MHHEPATHHX CHPOBHHA 32
EeKOHOMHKY 3€MJb€ W Fh€H CTaTyC y MehyHapomHOj 3ajelmHMIlM W 3Ha4aj YCIioBa
npHBaTH3alMje mpeayseha 3a eKCIIoaTanyjy MUHEPAITHHX CHPOBHHA, Ja eKCIUIOaTaIlja He
6u Owia cama ceOM IWJb, HETO Jla CE€ BPIIM Y HHTEPECY HANpETKa JOKATHE 3ajelHHIe |
Penyonike Cpricke. Pasmarpana cy W THTama Ja JH CMO CTPYYHO W TOJUTHYKA
OCTIOCOOJBEHH JIa CKPEHEMO TTaKEby IpKaBe Ha 3Hayaj pyaapcTBa 3a eKOHOMH]y Pemy6iuike
Cpricke W Jga JIW CMO CIOPEMHH Ja OJrOBOPHMO H3a30BHMa OIPKHBOT pa3Boja. VY
HETOCPEIHOj BE3W ca TUM MOCeOHO je oOpalleHO W TOryaB/be BE3aHO 3a 00pa3oOBambe
BHCOKOIIKOJICKMX KaJipaBa u3 o6iactu pyaapctsa y Pemyomummm Cprickoj.

Ipe wramnama oBe MoHorpaduje, mrammnad je 300pHUK pajioBa ca OBOT CKyIa, y BeoMa
OTPaHMYCHOM THPaXy, Kao pajHd MaTepuan 3a YYeCHHKE CHMIIO3HujyMa. PanoBu
CAOMIITEHH HA OBOM CKYITy Cy OWIIM 0 TO3UBY Ca jaCHO Je(pMHUCAHOM TEMATUKOM KaKo Ou
ce MpOBOIMpPANa MaXKikha CTPYYHHUX U OJTOBOPHUX JbYAH Ja KPEHY Y CyCpeT M3a30BHMa 3a
W3Na3ak M3 KpHU3e MHHEPAIHO-CUPOBHHCKOT KoMIuiekca Peny6muke Cprcke.  Lusb
mramnama oBe MoHorpaduje 61O je aa ce MaTepuai O CTaky Y PyAapCcTBy, PyIHOM OJary
u MoryhHOCTHMa pynmapcTBa, anu u o0pa3oBarma Kaaposa y PemyOmumium Cprickoj mpuKaxke
y jemHoj Kiu3u Kkoja he OWMTH JOCTyNHa IIMPOj jaBHOCTH. 3a TOCIEHHKE Y CEKTOpY
MHUHEpaJHUX CHPOBHHA OBO OM MOTJIO OWTH BeoMa 3HA4ajHO, jep je CaCBHM CHTYPHO ja
1IMpa jaBHOCT HE CXBaTa 3HAayaj MHUHEpPAIHUX CHPOBMHA W IHHUXOBE EKCIuloaraluje 3a
NpUBpENY 3eMJbe, HajBehinM Jiesom 300r Tora mITo ce HEYNopeauBo HajBehu 1e0 pyaapCKux
NpoU3BOJIa MCKa3yje Kao penpo Marepujai 3a Jpyre HpPUBpPEIHE TpaHe Kao MITO CY:
eHepreTrka, rpaljeBUHAPCTBO, METAIYpryja U MeTalo-npepaljBadka HHAYCTPHja, XEMH]jCKa
MHIYCTpHja WTH., YMju pa3Boj Oe3 pynmapctBa He Om Omo moryh. Y Monorpaduju je
UCTAaKHYTO Ja MHUHepanHe cupoBuHe PenyOnmke Cpricke npencTaBibajy ,,3HaudajaH
NPUBPEIHN pecypc M OorarcTBo” W Ja Ja Cy 3Ha4yajHN IMOTCHLMjalll €HEPreTCKUX (MpPKH
yrajb ¥ JUTHUT - YTJbeBUK, [arko, CtaHapu, MusbeBuHa), MeTaTMYHUX (pyaa rBoxha,
Ookcuta, omoBa W 1mHKa - JbyOmja, Omapcka, Mwunmhu, oxonmaa Mpkomuh I'pana,
Jbybume n CpebpeHuiia) 1 HeMETATMIHIX MUHEPATHUX CUPOBHHA (a30€CT, MarHe3uT, THUIIC,
MepMep, KaoJIMH, BATPOCTAIHA U KePaMHUUKa IJIMHA, KBApIHU MeCaK U KPeUmhauKd KaMeH -
JeKHUINTA W JIOKAJUTETH EKCIUIOATallMjeé Cy TMPOCTOPHO BpJO palIMpeHH), Kao W
MHHEPAJIHUX, NMUTKUX Boja. VcToBpeMeHO ce 4ecTo, ca ’XKajbeleM, KOHcTaryje Ja je
MOCJIC/IHM PaT 3ayCTaBUO MHTEH3MBHA PY/IAapCKO-TEOJIOMIKA M TEXHOJIOMIKA HCTPAKNBamba,
Jla je JI0BeO 110 Tajia MIPOU3BOAIE MIIHM IIPEKHU/Iaha Pafia pyNapcKUX IIOCTPOjera, a IPOoLEecH



TpaH3MLMje, caHalija U IOKpeTamka POU3BObE HUCY 3a70BoJbaBajyhu. ¥ Monorpaduju
cy cBe Teme oOpaljeHe y OKBUpY TpH IOIJIaBJjba M TO: MHHEpalHE CHpOBUHE PermyOnmke
Cpricke, caBpeMeHE TEXHOJIOTHje Y pYAapcTBY M oOpa3oBame KaapoBa M3 00JacTH
pyaapcTsa.

Cmatpamo ma MoHorpaguja Moxe KOPHCHO J1a TIOCIYKH CBUMa OHHUMa Koje, U3 OUII0 KOjuX
pasnora, uHTepecyje oBa mpoOiemaTruka. I[loceOHO MoO)ke KOPHCHO IOCIYXHUTH Kao
JIOIIYHCKa JIUTepaTypa CTyJeHTHMa CBUX LUKIyca Ha CTYAMjCKOM MpOrpamy — pyAapcTBo, U
CBUM CTY[IHjCKUM IIpOrpaMrMa Ha KOjUMa Ce€ M3y4aBajy MUHEPaIHE CHPOBHHE.

IIpujenop, HoBembOap 2010. rox. Ypenuuk
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1. MUHEPAJIHE CUPOBHUHE PEITYBJIMKE CPIICKE



MHUHEPAJIHO CHPOBUHCKH NIOTEHIIUJAJI PEITYBJIUKE
CPIICKE

Anexcannap pr6y1hl, Panxo HBI/IjI/IhZ, Aunekcej Munomesuh®

lAKa()emuja nayka u  ymjemmocmu  PC,  Pyoapcku  uncmumym  Ilpujeoop,  e-mail:
aleksandar_grubic@yahoo.com

2Komucuja sa konyecuje Penyuuxe Cpncke, e-mail: cvijic.ranko@gmail.com

3Pyoapcku uncmumym Ipujedop, Pydapcku gaxyumem Ipujedop, e-mail: rip@teol.net

PE3UME

VY pany je ucrakaHyto aa cy y PenyOmuum Cprickoj uUcTpakeHa OpojHA JIGKHIINTA U PETUCTPOBAHE
[ojaBe pa3NMYATHX MHHEPATHHX CHPOBHMHA: CHEPreTCKHX, MeTala, Hemeralia, rIpal)eBUHCKHX
Marepujaia ¥ MHHEPAIHHX M IHUTKHX BOJA, KOje MPEICTaBibajy M 3HAYajaH MPUBPEAHH Pecypc W
oorarctBo. [lepuHucane cy pymoHocHe Qopmandje, a y OKBHPY HBHX pPYAHE Kao HOCHOIM THUX
OpYIera, IITO Ca ACHEeKTAareoNoKke Hayke oMoryliyje peaiHy MpOTHO3y Yy TOMNIeNY OTKpHBarbha
HOBHMX PYAHHX pE3epBHM, Ka0 M HOBHUX BpPCTa MHHEpAJHUX CHpOBHHA. HM3rpaljenu cy 3HauajHM
KaraluTeT! 3a eKCIUIoaTallfjy, MPUIpeMy U mpepany BehinHe MuHepanHux cupoBuHa. CBe Cy TO
pe3yiTaTH WHTEH3MBHHMX PYIApCKO-TEONOIIKHX, HCTPAKHO EKCIUIOATALMOHUX W TEXHOJOIIKHX
HCTpaXXHBama MpHje MOC/hEABEr para. Par je 3ayCcTaBHO IOTOBO CBE MCTPaKMBA4YKe aKTHBHOCTH, a
caHalyja ¥ TMOKpeTame MMPOU3BO/IILE je jOII Ha He3aqoBoJbaBajyheM HuBOY. IIporec TpaH3uimje koju
je y 3amMaxy y HOBHM CHCTEMAaTCKHM M JIPYTHM HHTEPECHHM M OPTaHU3allMOHUM YCIOBHMA Tpeda TeK
Jla TOKPEHEe MPOU3BO/IbY M PYAAPCKO-TEONOIIKA HCTPAXKUBAA Y CMUCITY MPOLIMPEHE PEIPOAYKIIT]je
MHUHEPaTHO-CUPOBHHCKE 0a3e 1 BAJIOPH3allHje MUHEPATHHAX pecypca.

Kipydne pujeun: pyfoHOCHE U pyAHE (hopManuje, eHepreTcke, MeTalnIHe 1 HeMEeTAITNIHe MUHEepaTHe
CHPOBHHE, Tpal)eBHHCKH MaTepHjall, MUHEPAIHE U ITUTKE BOJE.

MINERAL RAW MATERIALS REPUBLIC OF SRPSKA

ABSTRACT

In the paper is underlined that in Republic of Srpska numerous deposits and mineralizations of
different mineral raw materials: energy, metallic and non-metallic, mineral and fresh waters,
representing sugnificant economic resources and natural wealth, were explored and found. Ore-bearing
formations were defined, togetherwith ore formations — the carriers of these mineralizations thus



providing, from geological aspect, a real prognosis for finding out of new ore reserves as well as new
mineral raw materials. Important capacities were build aimed for exploitation, mineral dressing and
processing of the majority of mineral raw materials. All the above mentioned activities resulted from
intense geologocal exploration and technological researches carried out before the last war. The war
stopped almost all investigation avctivities, on one hand, and on the other both rehabilitation and
starting of productionare at low level. The process of transition being in full rise and covering new
sistems, interest and oraganizations conditions not yet moved full production and exploration works as
regards reproductions of mineral raw material base and valorizations of mineral resources.

Key words: Ore-bearing formations, energy, metallic and non-metallic, built materials and domestic
water

YBOJI

Ha tepuropuju PemyGmuke Cpricke, kKao MOcCJbeIUIA CIOXKEHHX TEOJIOMIKHX Mpoleca,
Hajla3e ce peJaTUBHO OOMMHM M PAa3HOBPCHHM MHUHEPAIHM pecypcH (yrajb, pyAe KeJbesa,
0JIOBA W IIMHKA, ATyMHHHjyMa- OOKCHTA, pa3iM4WTH HEMETaldHW, MUHEpalHEe U Ip. BOAE),
KOje ce JMjeJIOM eKCIDIOATHINY U Jajy CBOj JOIPUHOC €KOHOMCKOM U APYIITBECHOM Pa3BOjy
Penybnuke Cpricke. PesepBe, Ha 4Hjoj OCHOBH ce 3aCHHMBA IPOU3BOJHA THX MHHEPATHUX
CHpOBHHA Cy HajBehmM pamjeroM mpoHaljeHE M HCTpaXCHE y IEPHOAY IOCIHje APYror
CBJETCKOT paTa U TO MPBEHCTBEHO cpeacTBUMa u3 Oyiiera Tanamme COPJ, Pemybnuke buX,
U JIMjesIOM CpelCTBUMA IMPUBPEIHUX OpraHM3alija U BUXOBHX YApYXKewma. Y HajHOBHjE
BpHjeMe, y TMepHoJy HaKOH IIOCJbEIbelr para, H3/Bajamba 3a pPYAapCKO-Te0JIOUIKa
UCTpaXMBamba U3 JPXKaBHUX M3BOpPA Cy NPAKTHYHO CBEJEHA HA MHHHUMYM, LITO j€ YTHLAJO
HETaTUBHO Ha PEMpPOYKIIH]y MHUHEPATHO-CUPOBHHCKE 0a3e. OBa penpoayKIHja, KO/ BHIIE
MHUHEPAITHUX CHPOBHHA HEMa KapaKkTep NPOLIMPEHe penpoayKirje Beh cymTHHCKY H30CTaje
W TPOCTa pENpOAyKIHja, OJHOCHO OTKOIIAHE pYyIHE pe3epBe HE 3aMjelyjy HOBHM
KOJIMYMHAMa MUHEPaHUX CHUPOBMHA, Ma C€ TaKO JISKHUINTA HCLPIUBYjy Y arcOJIyTHOM
CMHCITY.

Jlexxuira MuHepanHux cupoBuHa Pemybnuke Cpricke Hucy pacrnopeljena xaotuuto, Beh
MMajy TeOJIOIIKH TO0JI0Ka] KOjU je Y CTPOroj 3aBUCHOCTH OJ MPHPOIHO - TEOUCTOPH])CKHUX
yCJIOBa HHUXOBOI HAcTaHka. Ta NMpaBUIIHOCT y HUXOBOM pasMjellTajy orjieia ce, Npuje
CBera, y OPraHCKoOj MOBE3aHOCTH CBaKe OJl CHPOBHHA Ca HEKOM O] PYZIOHOCHUX (hopMariyja.
OTyna je reHepaiHO, ald W JETabHO IMO3HABAaWmE PYAOHOCHHX (opmaimja PemyOnuke
Cprcke  jegaH oa OWTHHUX MPEIyCioOBa 3a IHbHXOBO HCTPAKHBAMGE, OIjCHHBABE U
EKCILTOATAIH]y.

[IpekapboHcke m KapOOHCKe reosomke (opMmarje ¢y pyIOHOCHE MO CaApikajy Beoma
Ba)XHUX JIeKUIITa TrBokha W mpupomHux murmenara (Jbybuja), Gapura (Hosu I'pan,
JbyOuja) U apXuUTEKTOHCKO-TpaljeBUHCKOT KaMeHa (CAHCKH IMAale030WK).Y MepMy H TpHjacy
HacTajle Cy pyAOHOCHe ¢opmanuje ca rurncoM W aHxugputoMm (Bomapu - Ilerkosan),
6apurom (Buapemak), 010Bo-IMHKOBUM pyaamMa (JbyOuja), apXUTEKTOHCKO Tpal)eBUHCKIM
KaMeHOM (Ha BHIIE MjecTa) M JOJOMHTHUMA. JypCKH CHCTEM je KapaKTepHUCTHYaH 1O TOME
IITO CY 32 CEPIEHTUHUTCKY PYJIOHOCHY dopMaliijy Be3ana yexuinra azoecra (Iletposo), u
maraesuta (Cmerotuna, bopje), 3atum y amjaba3-poxHaukoj (opmammjum uMa MamHuX
nexxumra Madrasa (ucrouna Kosapa u okonuna [IpmaBopa) a y kpeumadkuM popmannjama
apXuTeKTOHCKO-Tpal)eBUHCKM KameH. TOKOM Kpelae HacTana je Besimka OOKCHTOHOCHA
¢opmanmja  ucroune bocuHe (BiaceHuna), pasiMuMTH KpeUmalll M apXUTEKTOHCKO-
rpahjeBuHckr kameH. M3 maneorena mosHate cy dopmanuje koje Hoce Hadry (MajeBuua),



kpeuwbake (Kozapa, XepueroBruna), apXuTeKTOHCKO-Tpa)eBUHCKM KaMEH W Majla JISKHUILITA
6okcuta (Mcrouna Xepuerouna). Heoren je 6orat pysnoHocHUM dopmMalyjama y KojuMa cy
M03HATa Pa3HOBPCHA JIEXKHIITA MUHEPAJTHUX CUPOBUHA!

(1) mpxu yribeBu (YripeBUK, MubeBnHa, Jbemssann, Tecunh, Kotop Bapom,

Bama Jlyka) u mexu yripeBu - murauta (Cranapu, [amko, Pamuhn);

(2) onoBo-mmaKOBE pyne (Cace-Cpebpenuma);

(3) mperanoxenn 6okcur (bapahn);

(4) 6enronntn (Ilunoso, Jampa, Cranapmn);

(5) xaomuucke rimae (Kobam, bparynan);

(6) BatpocTanue u kepamuuke riaune (IIpujenop, 3BopHHK);

(7) 3comutn (Yenuuam) u

(8) yrsponocue cuposune (Jbenubanu, Kamenrpan, Tauko u ap;)

(9) mykieapue cuposune ([Jepsenra-Ilpmasop; JepBenta-Ykpuna, CpeOpeHura-

3BOpHHK);

(10) xBapumu mjeckoru (bpesnuanu, Omapcka, Usamcka, Ctanapu, Munuhin);

(11) nadra ([locaBuna) u ap.

VY kBapTapy ce Hajase opManyje ca IIJbYHKOBHMA U IjeckoBuMa (y3 pujeke: CaBy, YHYy,
Cany, [puny, Bocuy, Ykpuny u nap.) u onekapckum rinunama (IIpujemop, Bama Jlyka,
I'paguinka). OBoMe ce Mory mpuOpojaT 1 U3BOPH I'eOTepMAITHE CHEpIHje.

Nma y PenyOnuiu Cprickoj W Apyrux MUHEpaJHHX CHPOBHHA MOBE3aHUX Ca Pa3IMYUTUM
PYAOHOCHUM QopManyjamMa anu, IpeMa CaJalllbeM CTamby HHXOBE HCTPaXEHOCTH OHE
HeMajy MpBOpa3pelHy 3Haudaj. 300r Tora UM Yy OBOM Iperiieny Huje nocseheHa nmoceOHa
Naxma. Y JajbeM TEKCTY C€ pa3Marpajy JIeKMINTa W [0jaBe MUHEPaJHHUX CHPOBUHA
Peny6nuke Cpricke rpynucana Ha cienehn HauuH:

1. HeMeTaIMYHA JIEKUIITA;

2. MeTaINYHa JISHKHIIITA;

3. rpal)eBUHCKH U apXUTEKTOHCKU MaTEPH]jaIH;

4. MHHepaHe U IUTKE BOJE.

EHEPI'ETCKE CMPOBUHE
VribeBu

VY Peny6nunu Cprickoj cy pa3BujeHe YeTHpH HEOTeHe YIJbOHOCHE (hopMmalyje:
1. popmanuja nanopana v rivHa crosbalmux JuHapuia,
2. popmarnuja JanopoOBUTO-TJIMHOBUTO-KPEUBhauKa YHYTPAIIbBUX
Hunapuna,
3. hopmarnmja KIacTUTA U
4. bopmarmja TIMHA, IMjECKOBA U IJYHKOBA Ha NIepU(EepUjH 3aI1aTHOT
mujena [lanoHckor OaceHa.

UYernpu riaBHe yriboHOCHE (hopMmanuje u3rpalyjy cpeame IHjeoBe TeoOmKHX CTy0oBa y
HU3Y HEOreHMX OaceHa HeNpaBWIHO pacrnopeljeHnx y croballllbUM M YHYTpAIIlbHM
Hunapuanva u Ha [lanoHCko] mepudepuju. Y THM OaceHMMa IOCTOje aKTUBHH PYIHUITN
yriba (YrieeBuk, l'anko, Cranapu, MujbeBHHA), TPEHYTHO HAIYIITEHH PYIHUIM YIJba
(Jbersbaum, Tecnmh, Memmhu, bama Jlyka, Kotop Bapomr) u HencTpaxeHe mojase yripa y
HU3y OaceHa. Y akTHBHUM M HEAKTHBHHM PYAHHUIIMMA YIJba IIEPCHIEKTUBHE pe3epBe YKYITHO
uznoce 2.600 000 000 Towa [1].



Mpxku yribeBu y MusbeBaukoMm u ['ataukoM OaceHy Be3aHu cy 3a (opmanujy jamnopana u
[JIMHA Cca YIJbeM. Y T'eOJIOIIKOM CTy0y ce jaB/ba OOMYHO HEKOMHMKO ciojeBa (Hmp. y [aiky:
JPYTH TIOAWHCKH, MPBU TOIUHCKH, TJIABHH M MOBJATHU YTJbEHHU CIIOj), OJ KOjUX je jelaH
yBUjeK Haj3HauajHUju. Y [aTagukom OaceHy Taj cioj je mebeo 9 mo 24m dwmcTor yriba.
JertaspHO HcTpaXkeHe pe3epBe oBor ObaceHa uzHoce 250 000 000t.

VYIJbeBUYKH yrajb JISKH y (HOpMalWju KIacTUTa, Jalopana, Kpeymaka, MUPOKIACTHTa U
yIJba W CaIpKU jelaH yIJbOHOCHU XOpH3oHT nebeo mo 70 m. HcrpakeHe pesepse OaceHa
nm3Hoce 213 000 000t. Cranapwm caapsxe opMaryjy TIIIHA, [THjeCKOBa, IJbYHKOBA U yIiba U
uMajy cnoj (MeKor) MpKor yriba aedeo oko 7m. JleTasbHO HUCTpaKeHe pe3epBe Yriba OBOT
6acena n3noce 133 000 000t.

I'eoTepmanna eHepruja

[eoTepManHa eHepruja- TepMalHE M TEpMOMHUHEpANHEe BOJe Ha TepeHUMa PemyOimuke
Cprcke peructpoBaHe cy y BHIAY OpojHUX H3BOpa. JJOMHHATHO Cy M3BOPH CaMOM3JIUBHH,
Koju cy 30or moBehaHMX KomMMYMHA W KBanuTeTa oOOyxBahieHM yriaaBHOM IDIHhUM
OyImoTrHaMa, MyTeM KOjUX ce eKCIUIOATHIIe Y OOJHHYKO-OamCKO-peKpeaTHBHE 00jeKTe U
uHctutynyje. MoryhHoct kopumihietsa reoTepMaTHiX pecypca 100ujajy cBe Behu 3Hauaj,
noceOHO 3a Moryhy mpou3BoOAmY enekTpuuHe eHepruje. OBO ce YIJIaBHOM OJIHOCH Ha
MPOCTOpE TJje ce Mape BUCOKOT NPHUTHUCKA Halla3e peJaTUBHO OJM3y MOBPIIUHE, Kao Y
Kanugopuuju, Mekcuky, Utanuju, @unununuma, Janany, 0JHOCHO y CBHM HOApYYjHMa ca
BEJINKOM BYJIKAHCKOM aKTHUBHOILNY.

Pesynratn nocagalimbHuX HCTPaXXUBaka YKa3yjy Ha 3HATHA JISKHIITA TEOTEPMAIHE SHEeprHje
Ha Teputopmju PemyOmuke Cpricke, morotoBy cjeBepan ano (Cembepuja-IlocaBuHa u
Kpajuna mo mmamje HoBu I'pag-Bama Jlyka-/{0060j-Tysna-3BopHuK). HcTpaxkuBama u
kopuinheme reoTepMaNHe eHepruje Teputopuje PemyOmuke Cpricke jomn mpencTaBibajy
NOYeTHY (ha3y aKTUBHOCTH y OJHOCY Ha MCTpPaXKMBama, KopUIIhewka U yiaaramba pa3BhjeHUX
3emaspa [1].

Ca acmexkTa MPaKTUYHOCTH W EKOHOMHYHOCTH TpeAyiaky C€ TPBEHCTBEHO JeTajbaH
HCTpaXKMBamka XMIPOTEOTEPMATHHUX CHCTEMa KOjH Cy BE3aHH 3a TEKTOHCKU Pa3IOMJbEHE
30He nurocepe BelIrke ITyOHHE, Kao LITO Cy YTBPhEeHM JIMHEAMEHTH, PETHOHAIHU pacjein
1 IMyKOTHHCKU CHCTEMH y3 HaBeICHAa TEKTOHCKAa KpeTama. ['0TOBO PEJOBHO YHyTap HBHX
(opMupaHa cy JIeKHIITa WIM CEeKyHJapHa TOIUINX BOJIa pa3In4nuTe TyOWHE, TeMIepaType 1
XeMHU3Ma. YCIIOCTABJEEHUM XUAPAYJIUYKAM CHCTEMOM, KOHBEKTHBHHM JIECIICHACHTHUM H
ACLEHJICHTHUM CTpYjamuMa 105a3u 10 (opMHpamka N3BOpa-CaMOM3IINBA YK PacjelHUX W
ITYKOTHHCKHX CHUCTEMa WIN y BUXOBO] HENocpeHoj 6mm3unu. MicTroBpeMeHo Wi HaKHaIHO
cimjene neTajbHa MCTPaKMBamba reONpecHpaHix TepMo-30Ha Ha mpocrtopuMa Cembepuje u
IMocaBune Te QuumHOM Tpoyriy bama Jlyka —CapajeBo. Y najboj mepcrekTHBH Tpebda
padyHaTH W Ha JeTaJbHA HCTPaKMBama HajAyOJbHUX METPOTreOTEpPMATHMX JIEKHUINTa ca
Bj€pPOBAaTHOM 3aCTYIUBEHOCTH YHYTap MacHBa HEOTEHUX BynkaHUTa CpeOpeHnIle, MaCHBIMa
HEOTEHUX BYJIKaHUTA OPHUOIUTCKE 30HE W MacuBUMa WHTpy3uBa Mortajuiie u I[Ipocape.
Hagenena uctpaxxuBama npenBulajy oOyXBaT JIEKHIITa BICOKE TOIUIOT (EHTAJIMNH]je), dnja
O6u ce eHepruja, mopes OOITHUYIKO-0AFCKO-PEKPEATHBHOT, KOPUCTWIA U 33 MPOU3BOIBY
eNeKTpUYHEe eHepruje u Tommbukanmjy [10, 11].



Hadra u rac

HadrHo-reonomka nctpaxuBama bocne u Xeprerosune paljeHa cy nyru Hu3 roguna. Ca
mpekuguMa cy Tpajama oko 100 rogmHa. OcmM Ty3maHckor OaceHa, Hajehm amo
MIEPCIIEKTUBHOT TOApYYja Haylaszu ce Ha TepeHuMa PemyoOmmke Cprcke. W mopen Bemukor
o0MMa M3BPIIEHNX Ha(THO- TEOJIONIKUX PaZoBa, 32 HACTABaK UCTPaXXKHMBaba IIPOTpaMUpaHa
Cy BeJIMKa CpEeICTBa Koja ce He Mory oOe3dmjenutu m3 momahmx m3opa. Ocraje jemuHO
pjememse u3paae TeHaepa- MPOMOTHBHIX ITaKeTa 3a M3/1aBamke KOoHIecHja 1o Beh onpelhernm
MIPUOPUTETHUM TOApydjuMa. Y Be3u ¢ THM ypaheH je [Iporpam mcrpaxmnBama HapTe U raca
Ha Teputopuju PemyOnuke Cpricke, KOju y OUTH NpeacTaB/ba OCHOBHU JOKYMEHT 3a Jlajba
uctpaxusama. McrpaxnBama HadTe 1 raca BplieHa ¢y Kpo3 asa npojekra: CjeBepna bocua
n [unapunam — moapydje XepuerosuHe. HakoH aHanmuze pesyiraTa HCTpakMBamba Ha
TepeHnMa cjeBepHe bocHe M3/IBOjeHe Cy TpH CTPYKTYypHE e€Take, Kao IPUOPHUTETHE 3a Jajba
JIOUCTpaXkKMBaba AyOOKHM HCTPa)XHUM OYIICHEM M CeM3MUYKHMM npoduiupamuma. ['pymna
CHIVIECKUX CTpyumaka u gomahmx reosora 1990. romgune ypamuna je Crymujy o
pernoHaNHOj HaQTHO-TEOJIOIIKOj MPOIljeH: cjeBepHe bocHe. M3aBojeHa cy detnpu HadTHO-
T'€OJIONIKH OTEHIHMjaTHa MTOIpydja MPOCIIEKTa, U TO:
A. TlocaBuHa-1 0Baj NMPOCIEKT OKOHTYPEH je moBpmmHOM ox 22 Km’ y mompydjy
jyxuo ox Bocanckor lamma, ca mponujemeHNM pe3epBaMa Hadte ox 64,5 M.
Oapena (cca 9,2 MuII. TOHA).
B. IlocaBuua -2 je OKOHTypeHa Ha mopurien o1 14,5 km? y moxpyujy jyrosamasso
on Opaiija, a mpoIpjemeHe pesepse HapTe u3Hoce 42,5 — 108 mun. 6apena (6,1 —
15,5 mun. ToHa).
C. Tysmancku OaceH 3ay3uma Inupe mnojpydje oJ 3aBuia M Poxmba, Ipeko
[Toxxapuurne, CumuHor XaHa, ToJUHOM Jane u nonuHa Tume, yKynHe MOBPLINHE
25,5 km?® . Ilpounjemene pesepse Hadre m3Hoce 99,8 MuiL. Gapena (cca 14,3 MuL
toHa) (Denepanuja buX).
D. Jlomapckn Oacen obyxBata mmpe mnoapydje Jlomapcke aenpecuje 21 km?
poIrjemeHe pe3epse Hadre Ha 83,2 muir. Oapena (cca 11,9 mui. Tona).

YKyIHO TpolyjemkeHe KONMINHE HaTe Ha TepUTOpHju cjeBepHe bocHe cy mpubmmkHO 355
Mu. Oapena (cca 50 MiT.ToHa).

HadtHo-reonormka uctpaxusama mo Ilpojekry duuapumau (1990-1991) y mormyHocTH je
¢uHaHcupana amepuuka kommaHuja AMOCO, koja je HakoH jEeAHOTOAMIIBUX
NPOCHEKIIMOHNX ~ HCTPAXKHMBamba  M3BpIIWIA  €IUMHHALMK]y  HAQTHO-TEOJOIIKUX
HEMEPCIEeKTUBHUX TEpeHa, OJHOCHO mpepacia y Amoco Yugoslavia Petroleum Co. ca
cjemumireM y 3arpeOy. Hajsehu numo ucrpakuBamba 00aB/BEH je HA TEPEHHUMA |Y)KHE
XeprerosuHe, y HacTtaBky T13B. JlactBa ctpykType, u3 LlpuHe T'ope mpexo TpeOumba,
Hesecuma, Moctapa 10 JIuHa. 300r paTa HCTpaxuBama Cy IPEKHHYTa, TAKO J1a j¢ HapTHO-
T'eOJIOIIKA TIOTCHIIN]ATHOCT HEHM3BjeCHA.

Hyxuneapue cupoBuHe

HajnoBospHHja mosipyyja 3a HCTpaXkKMBamka HyKJIeapHUX cupoBHHa y Peny6mmun Cprickoj cy
naTpy3uBH [Ipocape m Mortajune, TepumjapHu ceuMeHTH Ha mote3y [epBenTa-IIpmaBop-
VYkpuna taje ce xon bamanyke (IlerpuheBam) ucTHdy THeE3macTe MUHepaldu3aldje y
YIJbEHOCHO] CepHjHu, TepuujapHu ByIkaHUTH u3Mely CpeOpenurne u 3BOpHHKA U
aje030jCKH MacuB jyrouctouHe bocHe.



METAJIN

Pyne reoxbha

Exonomckn Haj3HadajHHja nexumrTa rBokha y PenmyOmmmm Cprickoj BesaHa cy 3a
MeTanoreHeTcky obmact "JbyOmja", omHOCHO 3a mpekapOOHCKE W KapOOHCKE PYIOHOCHE
¢dopmarmje. MunepamHu HocHoIm rBokha cy kapOOHAaTH M XHUAPOOKCHAU. PymHe pesepse
KOHIIGHTPHCaHe Cy y pyAHUM moJsenMa Tomammie n Omapcke u pynaHoj 30U JbyOumje ca
pyzanM mospuMa Jyxxkuaux u LlentpamHux pyaumra n Buapemaxa. KapOonathe pynme cy
KOHILICHTPHCAHE y PyIHMM mNoJbuMa JyxHHX pyauimra u Omapcke U ydecTByjy ca 41%.
Hajsehe pynne pesepse yrBpheHe cy y okBupy pynoHocHe (opmanuje mialer naneo3onka
U KaJIeJOHCKO-XEPIHCKE METaJOr€HETCKE EMOXe U MPHIaajy MapHHCKOM (OPMaIMOHOM
TUIy KapOOHATHHUX Oa3sMUHHUX M XUIPOKCHUAHUX PYJa, IOK Cy KOHTHHEHTAJHA JIEKHIITA y
OKBUpPY TMaJICOTCHO-KBapTapHEe pYMOHOCHE (QopMandje H IITajepCKO-poJaHcke Gase
aINMjCKE METAJIOTEHETCKEe eroxe 3HaTHO ckpomuuja [5]. HajkBanuteTHuje cCy
XUAPOOKCHAHE pyle KOje Y4EeCTBY]Y y eKCIUIOAaTalHju Mpeko 95% U mpeMa MHCTaInCaHHM
kananuTetuMa o006e30jeyje ce mpousBoama 3a Bumie jeneHuja [21]. Jlocamamima
UCTpaXHBamba Jana cy JoOpe pesynrare y Mmoriely yTBpheHHX pe3epBH Koje caxa H3HOCe
350 000 000t. Ha ocHOBY neTaJbHHX aHallM3a PYIOHOCHHX (opMardja TMpoljemyje ce
NOTEHUHUjaJTHOCT MeTanoreHercke obmactu JbyOuja Ha oko 800 MHIMOHA TOHa HOBUX
PYAHUX pe3epBH, YrIIaBHOM MapUHCKOT (F€OCHHKIMHAIHOT) (hopmarroHor Tuma [19].

Ocrase nojase pyaa reokha y PemyOsunu Cprickoj Be3aHe Cy 3a IMajic030jCKH MarMaTH3am
Ha TwuiaHuHU MoTajuny, okonuHu Cpebpenniie, 3yonuu kon Tpebuma u Tecnuha u Hemajy
Belin eKOHOMCKM 3Ha4aj. Me3030jCKM NpPOJYKTH paciajama U MapHHCKH IPETaokKeHH
CeNMMEHTH JajlM Cy 3HayajHe KOJMYMHE HUKIOHOCHE pyZde rBokha Ha moapydjy Mokpa
l'opa u Bapaumire, koje ce kpehy OKO HEKOJIMKO CTOTHHA MUIMOHA TOHA, KOje Cca acleKkTa
oxaroapajyher oborahmBama n peHTaOHIHOT KOopHUIIhemha HICY TEXHOJOMIKH pPHjelIcHa, a
ce TpeTupajy kao BaHOunancHe [12].

Bokcurn

Bokcutu y PenmyOmmuu Cprickoj jaBipajy ce y ueTHpu pyJoHOCHe ¢opmanuje. Ha
mwiannHaMa Buayimm u CpHETHIM y Kpedmadko] (GopMalMju jypcke CTapoCTH Haja3e ce
OOKCHTH KOjM jOII HHUCY JOBOJBHO HMCTPaXXEHH. Y HCTOYHO] XEpLEroBHHH NaJeoreHH
OOKCHTH, MOCTapcKor OaceHa, caMO MajJuM [IMjeJIOM IIPHUIIa/ajy OBOM EHTUTETY.
3aHUMJBMBH Cy W TpeTajoxeHu Ookcutu bapaha koju ce Hangase y jeIHOj HEOTEHO]
jesepckoj ¢dopmanuju. CBE MOMEHYTH OOKCUTH 33aXTjeBajy TEK O30MJbHHja HUCTPAKUBAIHA.
Hajsaxauja nexwuimra Ookcura, mehyTum, cy oHa w3 okonuHe BrnaceHune. Pujed je o
LPBEHUM KAapCTHUM OOKCHTHMa BEJIMKHX M BEOMa BEIHMKUX IHMEH3Wja KpeIHE CTapOCTH.
JeralpHO je UCTpakeHO BHUXOBUX 19 mexumra ca mpeornalyjyhimm GokcuToM cpedmer u
JIOIIMjer KBAJIMTETa W pe3epBama, Koje 00e30elyjy mpousBoamy 3a jenHy JAELEeHHjy NpHu
eKCIUTOATAIMj! OJf MIJIMOH TOHA TOIUIIE [2].

Pyne onosa, KA 1 cpedpa

[Tameo3ojcka Hamas3WIITa OJIOBa M LIMHKA BE3aHA Cy 3a TPUjaCKy PeMOOMIHM3aNHjy OJ0Ba U
LIMHKa M3 [aJe030jCKUX JIeKHUIITa. Ha OCHOBY HCTpaKHOT Oyllela W KapTUpambeM
oTBOpeHuX npoduia Ha nexumty bpao xox Jbybuje, y cuaepuTHUM MacaMa yCTaHOBJHEHE
cy 3oHe oborahene coareputom u ramenurom. Caapxkaj Pb u Zn y Goratujum mujenoBuma
u3HOCHO je on 4 1o 7%.



Ha noapydjy ommuriae ®oya y naneo30jcKUM MIKPHIJBLMMA, IjelIapuMa M Kpedmanuma
OTKpPHMBEH je YMTaB HHU3 MamWX Hala3WIlITa OJOBHO-IMHKOBE pyxAe. JaBipajy ce y BHIY
TambKX JKWIA y KOjUMa je OCHUM TrajleHuTa U cdainepura ojpeljeH KBapl, CHIECPHUT, NHPHT,
XaKONMUPUT ® TeTpaedapuT. HajunTtepecantHuje mojaBe cy: Kommmow, PoGouhw,
Cpenennk, Pujexa, Pymamme, Jemoam, PajkoBuhnm m Cemmmre. Ha Bmme Mjecta oko
IpaHUTHOr MacuBa MoTajule, Te y MKPHUIbIIMMA U IjelrdyapuMa HaljeHe Cy TaHKe TaJIeHUHO-
cthanepuTHe XUIAIE YTIaBHOM MHHEPAIOIIKOT 3HaYaja.

Tpujacka HamaszWIITa OJOBAa W IIMHKA Be3aHa Cy 3a MOPOUPUT POxHAUKY (opmannjy. Ha
jyroucroky Peny6nuke Cpricke, Ha nokanuretuma Cenpenuk, Burruna, Cenuire youeHe cy
TIojaBe 0JIOBa M IMHKA y MeTaMOp(hHCaHUM TPHjacKUM Kpeumanuma, a ko KannHoBHUKaA 1
Yenebuha, e y 30nu lllyne-PajkoBuhu, ITonoB Moct-lllhenan ITosse mMory ce Buajetu
JKHJIE OJIOBHO-IIMHKOBE PYJI€ Y jaKO aJITEPUCAHUM €pyNTUBUMA. Y elyBHjaJTHUM Hacjarama
kon Mjecta IlormoB Moct perucrpoBate cy mojae Pb u Zn, a y xamenonomy Poroj xon
KannHoBHMKA )XWINIE TaIEHUTa Ca [IEPY3UTOM y KpeUmhaliMa.

TepuujapHa JIeXHUIITA 0JIOBa U LMHKA Cy Be3aHa 3a BYJKaHOI'€HO-HeoreHy (opmanujy. Ha
monpydjy CpeOpeHHuIle perucTpoBaH je BEIHKH OpOj OJIOBHO-IIMHKOBUX JKHJIA KOje Cy Y
MIPOCTOPY pasMjelnTeHe y o0iuKy serese. JleOJpHHA KHjia je TMPOMjEHIBHBA, O]l HEKOIUKO
cm mo 5m. Oanarame MUHEPATHHX YECTHIA BPLICHO je AYXK IIYKOTHHA Y aHAE3UTCKO-
JTAIUTCKAM CTHjeHama. Y3 MHHepaje 0J0Ba U LIMHKa YCTaHOBJbCHU CY MHUHEpANH cpedpa,
KaJMHujyMa, UHAMjyMa, Ou3MyTa M T0jaBe aHTHMOHHTA, apceHa, Kaiaja u Oakpa. Cpenmu
cazapikaj onoBa y pymad je 4,5%, uunka 6,5%, cagpxaj cpedpa 50-800g/t, kaqmujyma 100-
500g/t, uagujyma 0,012%, G6usmyra 0,041%, Gakpa 0,5-4% u kamaja 0,10-0,58% [12].
IMpousBonmwa je mokpenyra y pyaHuky "Cace" M TO je jeNMHM aKTUBHH DPYAHUK Y
Peny6nuitu Cprickoj.

Pyne 6akpa

[Nameo3ojcke mojaBe pyme Oakpa Be3aHa cy 3a TpHjacKy peMoOmnm3anujy Oakpa u3
mareo30jcKux nexumra. Ha Bumre mjecta kox TjeHtumra, Jabyke U y jyTOMCTOYHOM JHjEITy
Pemryonmke Cpricke, 3amakeHe cy IojaBe pyle 0akpa Koje HHUCY O €KOHOMCKOT 3Hadaja.
Pyna ce jaBba y Buay Xwia y Njelmiyapuma, IIKPHIbIMMa, KOHIJIOMepaTuMma, pjebhe
kpeumaruma. Jleospune cy ox 0,1 go npexo 1m. Ha noapyudjy Jbyouje y nexumruma bpo,
Jlurnna u Ko3uH y cugeputuma yTBpheHe Cy Mame KOHLEHTpalyje MHHepaa
XaJKOIHMPHTA, TETpaclIpuTa, OYpHOpHTA, KOBEIIMHA, MajlaxhTa W asypura. Y JEXKHIITY
Oaputa koj bnaraja y 6mmsunnm H. I'paga 3amaxeHo je na OapuTHeE KWe y3 CHICPHUT H
KBapll, Ca/Ip’Ke MjECTUMUYHO TETPACAPHUT M XAIKOIHUPHT.

Tpujacko-jypcke mojaBe Oakpa y pyau Be3aHa cy 3a MOpQHUPHUT-POKHAUKY popmarujy. Y
OJIOBHO-IIMHKOBHM JKHJIaMa Koje ce mpoTexy u3 exunmra [lynea Crujena y Lpuoj ['opu u
Ha jyromctouHo mojapyyje PemyOmmke Cpricke, permcrpoBaHe cy IojaBe Oakpa Ha
nokanmteruma Kpma Jena, Ceapennk n Uenebuhu y kojuma ce caznpikaj 6axpa xpehe oz 0,1
1o 0,3%.Ha cjeBepozanany Peny6nuke Cpricke, Ha mianuan Kosapu y 30uu LipHe pujexe
3amakeHe Cy MmojaBe MuHepana 0akpa, XaJIKOMUPHUTa, chaiepuTa U TaJleHuTa y3 aujadaze u
CEeJIMMEHTHE CTHjeHe rjaba3-poxHauke Gopmaimje.

TepumjapHa 1 KBapTapHa JEKHINTa Oakpa Be3aHa 3a ByJKaHOTEHO-HeoreHy ¢opmanujy. Ha
cjeBepouctounoM noapydjy PC, y omoBHO-nmHKOBUM JNexumtuma Cpebpennie, yTBpheHa
Cy Marba Halla3uIilTa MiUHepaia 6akpa, eHapruTa u xaakomuputa [12].



MaHnrasncke pyne

Tpujacka ByJNKaHOT€HO-CEIMMEHTHA HaNa3WINTa MaHraHa Be3aHa Cy 3a I[OpQHUPHT-
poxHauky dopmarujy. Y pejoHy O3peHa perncTpoBaHa Cy Halla3WIITa MaHTaHCKE pyIe.
PynHo Tujeno ce jaBiba y BHIy AMNCKOHTHHYHPAHHUX CJIOjeBa KOjH IUTMTKO 3aJIHj€Xy HCIION
pokHana u rimHana. J[ebsprHa ciojeBa je o HEKONMMKo cM mo mpeko 1m. Konmentparja
Mn y pyzu je npexo 40%. Ha monpydjy bpatyrna cy 3amaxxene nmojase Mn y Buxy counBa
nebspuHe 1o 0,8M y anTepHAIMju ca poXKHAIMMA. 3acTYIUBCHH CYy PYIHH MHUHEpad
mupoiry3ut u ncwiomenad. Ko IllekoBuha cy koHcTaToBaHe MuHEpamm3anuje Mn y BuIy
MamUX CJI0jeBa M COYMBA y MOJMHU KOJUX Cy AHM3HJCKH KpeYmalld, a y KpPOBUHH
BYJIKAaHOTEHO-CEIMMEHTHE TBOpEBUHE (pOJKHAIM, apruiuTH). JleOsprHa clojeBa je MpeKo
1m, a ny>xuna 15-20m. Caapxaj Mn y pyau je Beoma npoMjeHsbuB 1 kpehe ce ox 15-50%.

VY o¢uonutckom mojacy uHapuna yodeHa Cy Mama pynHa Tvjena pyae Mn obGuyHO y
aJITEPHAIMjH Ca [[PBEHUM poXKHanuMa. [IpoMjeHIbUBUX CY TUMEH3H]ja, OJ] HEKOJIUKO CM 10
npeko jexHor merpa. Caapkaj Mn Bapupa y mmpoknm rpannnama, Hajuemthe 30 mo 40%.
Hajznauajauje mojaBe cy kon Korop Bapomm, Yenmnna, bamamyuke Koszape u Pygmor u
pumaaajy nujadas-poskHadkoj popManyju.

IpenenoHoBana nexuinta MN KOHCTaTOBaHA Cy HA BHIIE MjeCTa Y MEPMOKApPOOHATCKUM
cenumenTuma o1 Cpbuma u BparyHia u kpeanum cemumentuma kof [arnka. Pyana tujena
ce jaBJhajy Kao couMBa 4Hja neOJbHHA Bapupa O HEKOJIUKO ¢M ma a0 mpeko 1,5m. Campikaj
Mn y pynu je npomjersbuB u kpehe ce ox 20 mo 50%.

Wudunrpanyiona nexumra ce jaBibajy y 30HM IpUMapHe MUHepanusanmje Mn, raje cy
3alylBeHe IMYKOTHHE W NPCIMHE Y KpeulbaldMa, poXKHalpMa ¥ JAPYTMM CTHjeHama.
Haj3nauajHuja Hamasumra cy y okonuHH Pymor. MuHepammzamuje Mn ce mojaBipyjy Kao
counBa neOJpHHE 10 1M, KOja TOmpuMajy OOJHMK TpocTopa KojH 3amymaBajy. OBo cy
HajOoraruja Hanaszumra Mn pyze y kojuma je caapxxaj Mn ox 40 no 50% [12].

Ocrane MuHepanu3amuje

JKusune MuHepanusanuje Ha TepeHnma PenyOnuke Cpricke perucrpoBaHe Cy caMo Kao
Oe3navajHe reoJjionike mojase. Hemiro 3Hayajuuje cy y moapy4jy Jajue-Mpkomuh I'pan, Ha
nokanuretuma KosauyeBanm u Ortomas. Kom cenma Jesepa oTkpuBeHa Cy THHje3lna
TeTpaenpura u unHadapura (HYS) koja monase y3 OapuTHO-KBapllHE KM€ U COYMBACTE
Mace yHyTap MepMepa M mkpubana. L{nHabapuTHa MUHepanu3alyja perucTpoBaHa je u 'y
Topuity, xkox cena Jesepa. IlpermocraBsba ce Ja je U3 JIOKAIUTETa EHTPATHO-O0CAHCKHX
pymumTa y epuony 1896-1917. nobujeno npeko 100 Tona xue (Penepanuja buX).

Aumumoncka KBaIUTETHHjA pyJa Y HAlIMM Mojpyd4juma oOpazoBaHa je y TpU BPCTE U TO:
KBapIHO-aHTMMOHUTHA, OapUTHO-aHTUMOHHMTHA W aHTHMOHCKO-TIOJIMMeTanHa pyna. OBy
Tpehy rpymy Morinu OMCMO TOAMjENUTH Ha pyHdy TJjeé je aHTUMOH Be3aH ca IMHKOM H
OJIOBOM W Yy BPCTY pyJ€ TJje je aHTUMOH Be3aH ca 0aKpOM W JKUBOM (TE€TpAaeIpUTHH THII).
['maBHM pymHH MHHEpPal je aHTHMOHHUT-CTHOHHUT-SD,S3;-aHTHMOHHTCKHM CjajHHK,  KOjH
campxu 71,38% Sb u 28,62% S. TOKOM HCTpaKHUX pajgoBa y PYAHOM MOAPYYjY
CpeOpenurie HaljeHe cy KBapIlHE JKWJIE Ca aHTHMOHOM, OEpTHjepHUTOM, OyTaHKEPUTOM H
MHHEpaIIMa Kao IITO Cy TaJeHUT, chalepuT, MUPUT, MapkasuT uta. Canpikaj aHTUMOHA y
OBUM KOMIUIEKCHUM pynama kpehe ce ox 0,5 mo mpexo 10%. Jlasbe mcTpaxkuBame HUje
HacTaBJbEHO, jep HHUje pHjelleHa TeXHOJIOTHja W3IBajajba aHTHMOHA W3 OBAKBHUX PYAHHUX
Maca. Pyna canpxu MjecTHMHYHO MUHepajie Bosippama (XMOHEpUT) M HEINTO 3j1ara. Y3



HaBEJICHO PErvcTpoBaH je Behn Opoj aHTUMOHCKMX MHHepanu3anuja, 6e3 Beher ekoHoMcKOr
3HaYaja.

Hamasumra 37ama BezaHa cy yriaBHOM 3a IeHTpanHoOocaHCKo pymoropje (Pemepammja
buX), mox Ha TepenmMa PemyOmuke Cpricke HHCY OTKpPHBEHE 3HaudajHHUje MojaBe. Y
monpydjy mimelhy Jajma m Mprxomuh ['pama, Ha Tepenuma Otomama u llumaxosa,
MHUKPOCKOIICKUM aHaju3aMa OJpel)eHO je M eIEeMEHTapHO 371aTO0 y KBapIHUM M KBapIIHO-
OapUTHUM JXKHJIaMa T1aJIe030jCKe MPUITaTHOCTH. ICTOM METOIOM OTKPUBEHO je& eIeMEHTapHO
3maTo M Ha JokanuteTy bymmHa rmaBa-bmaraj xox Homor I'pama. Camoponmso 3mato
OTKpPHUBEHO je u y moapy4jy CpeOpeHulie Ha JoKanuTeTy Burnosan, 3aTUM y KBapLHHM
KMJIaMa ca MUPUTOM, XaIKOMHUPUTOM M ApyruM cyiaduauma kox Poue - ceno CrnaruHa.
35aTo ce TOTOBO PEIOBHO Hajla3u y3 cylduaHe MUHepaite Oakpa, IITO 3HA4M TJje MMa OBUX
MHUHEpalIn3alyja MPUCyTHO je U 371aTo.

Apcen cnana y pujeTke eineMeHTe y 3eMIbHHO] Kopu. OOHYHO ce jaBsba Y PYIHUM XKUJIaMa y
JpYLITBY Ca apCeHCKHM CPEOpPEeHHMM M KOOANTHHMM pyJamMa, IITO 3HA4M Ja My je TeHe3a
BE3aHa 3a Marmare, OJHOCHO XHApOTEpPMalHEe Mponece. [JIaBHM pyqHM MUHEpalH Cy
peanrap AsSS wmm aBoctpyko AS,S; , koju campxu 70,1% As m 29,9% S, 3artum
aypunurMeHT- As,S;, kana je cagpxaj As- 60,96% u S- 39,04%. Munepanu apceHa, Kako
cynduam Tako u cynpoconu, Mory ce Hahu y BehuMm niy MamUM KOJHMYHUHAMA CKOPO Y CBUM
Behnm obmactuma buX, a moce6HO TamoO rije MMa pyAMIITA IMHKA, OJOBAa, aHTHMOHA,
Oakpa, JXMBe M JApPYrMX Mertana. Pyne apceHa cy — eKCIUIOaTHCaHE WM JeTajbHUje
ucrpaxuBaHe camo y okinuHu Tecnuha, CumakoBa xox Mpkowuh ['pama u y noapyyjy
Cpebpenurie- Yymanosuhu, Butnosa u I'y6ep-Jlucarr.

Hanasumira nuxra u xkobanma TpeACTaBibajy caMoO IMOjaBe Be3aHE y3 JICKHINTE TIBoxha
(BapauinTe) ¥ KBapIHO-XAIKOMUPUTCKUX CIJIETOBA KUJIa W JKWIKIA, KA0 U MUPOTHHCKUX
THjena y3 rabpouje, Ha TepeHrMa BopoBua- raHUHCKM MacuB YaBke, T€ y 30HH OKO ceja
Coukogari, ca cagpkajeM HUKIA o7 1 10 2%.

Hamasumra kanaja, eongppama, moauboena, Ousmyma u Kaomujyma HA TEPUTOPHJU
Penybnuke Cpricke HHCY CHENMjaHO HCTPaKMBaHA alM CE TPOIjEhYjy Ka0 €KOHOMCKH
3Ha4yajHa. BU3MyT 1 KaJMUjyM jaBJbajy ce Kao MPATHOIM APYTHX MeTaja, Kao HIIp. I[MHKA U
onoBa y CpeOpeHHUIIM W HEKUM JAPYTHM PYyIUIITHMA. TEXHOJO03W U MeTanyp3u Beh cy
NPUIUIM CTyaujama Kopuinhewa OM3MyTa M KaJMHjyMa W3 HallUX MOJUMETAINYHUX pyla.
VY noapyuyjy CpeOpenuiie H3BjeCHU HjeI0BU I[HHKAHO-O0JIOBHIX JKUJIa, HAPOUYUTO OHUX KOjU
o0uityjy nupxoTuHoM, caapxe 10, 20, na u npeko 30 rpamMa OU3MyTa 10 TOHH. 3aMaKeH je
TOKOM PYAHO MHUKPOCKOIICKUX HCIIMTHBambha MUHEpal OM3MYTHHHUT. PyHe xune caapxe u
BHIIIE OJ jeJHOT KWIorpaMa KaJMHjymMa Ha TOHY, y 3aBHCHOCTH OX Bpcre (dammjeca)
coanepura, TeMmIepaType CTBapama, OIHOCHO AyOWHAa Yy KOjUMa je JoNa3wio 10
opynmasama. Canpxaj kagmujyma y pesupy Cace usnocu 10 300 g/t.

I'PABEBMHCKU U APXUTEKTOHCKU MATEPNJAJIN

Excmnoaranuja u npepasa HEMETAIMYHUX pecypca BeoMma je BakaH (aKTOp NMPHUBPEIHOT
nporpeca cBake npxase. C 003upoM Ha TpeH] mopacTta Kopuinhema HeMEeTaTHYHUX
CHpPOBHHA Yy CBHM Jp)KaBama, eKCIUloaTaldja M Ipepaja OBHX pecypca Tpebano Ou naa
3ay3uMa JIOMHHAHTHY YJIOTY W y TpUBpeAHOM pa3Bojy PemyOmmke Cpncke. JlaHamme
NI03HaBamke HEMETAIIMYHUX IOTEHIMjalla MpeAcTaBsba 0a3y M 3a mpoljeHy moryhHoctu n
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ycJoBa 3a aKTHBHMPAamkE HOBUX KOMEPIMjIHHX JIEKMIITA CBUX 3aCTYIUbEHHX HEMeTaja,
yKibyuyjyhu 1 oHe koju jour HECY 00yxBaheHH eKCIUIOATALNjOM U HCTPaKUBAUMA.

Hemeranuuyne MHHepajHe CHPOBHHE Cy pallWwiameHe y HeT Ipyla IpeMa T'eHETCKHM,
TeOXPOHOJIOIIKUAM ¥ TeOTEKTOHCKUM KPUTEPHjyMUMA:

1. CuHreHeTcKe HeMeTaJHMYHE CHPOBHHE METaMOP(HHCKOT OCHOBHOT TOpja- Tpadur,
KBapIUTHA W KPOBHH IIKPWBIM, NHPOGWIAT (Hactaie MeTaMophHUM
mpeoOpakajeM NMPUMApPHUX E€T30TCHUX CTHjeHAa W Be3aHE 3a IaJic030jCKe TepeHe
CpeIUIIBe 30He U YHYTpallbux JuHapuna);

2. HemeranuyHe CHpPOBMHE JEpHBATH XEPLHHCKOT KHCEJIOT Marmatusma-Ooepui,
¢denacnar, (GIyopuT, TOPCKH KPHCTal, XUAPOTEPMAIHU OapuT, JIMCKYH, >KHYHH
KBapIl (JJOKAIN30BaHE y CPEAUIIH0] 30HU U NaJe030MKy cjeBepHe bocHe, mpu yemy
j€ CIMYHOCT IapareHes3a 1 HaunHa N0jaBJbHBaba y 00a OApyYja 3HaTHA);

3. Hemeranuune cupoBuHe y rpahu nenrpanae opHONIUTCKE 30HE — XPU3OTHI a30ecT,
MarHe3uT, OJHMBHUHHT, pe(pakTOPHH XPOMHUT, CTHBA M CEMHOJIUT, TaJK, IpaHaT,
KOpyHI (Be3aHe 3a OOCAaHCKY CEpHIEHTHHCKY 30HY YHyTpalumux JnHapuna,
BehuHOM 3a ynTpamadure);

4. HemeranuyHe  CHPOBHHE y  TOpPHBE  IEPMCKO-ME3030jCKO-TIAJICOTCHUM
¢dopmanmjama-Oujenmn  OOKCHT, OpyCHH KaMeH, MJOJOMHT, QochaTH, TUNC U
AQHXUJPUT, XHAPOTECPMATHO-CCIUMEHTHH OapuT (300r NpPErjaeqHOCTH IaT Y3
XHIPOTEPMAITHH), KPSUHAIlH, CHJININjCKU CeANMEHTH, aMpuOoIcku a3decT (Be3aH
3a CeIMMEHTE, €r30reHe TBOPEBHHE KAaKO y CIIOJbAlllbMM TaKO W y YHYTPallbUM

JuHapuaima);
5. Hemeranuuyne cupoBuHe (OpMHUpPaHE NPU SHIOTEHHMM M €r30T€HHM HEOTeHHM M
KBapTapHUM TpouecuMma (M3BaH yinTpamMadUTCKOT KOMIUIEKca) — OEHTOHHUT,

OOpOCHIIMKATH, IUjaTOMUT, KAMEHA U KaJIWjeBE COJIM, KAOJIMH, KBAPLHU IIH]jECIIH,
MHHEPaJIHU MUTMEHTH, Ty()OBHU, 3COIUTH U JIP.

KCpaMI/I‘IKC 1 BATPOCTAJIHC I'NIMHE

Belinna mo3naTtux sexuinra KepaMHUKMX M BaTpOCTaNHMX IimHAa y PemyOmuum Cprickoj
TpynucaHa Cy YHyTap TIIPHjeOpCKOr HEoreHor OaceHa M Be3aHa Cy 3a KIACTHYHY
IUTHOIICHCKO KBapTapHy pyaoHocHY dhopmarmjy. [Ipujegopcku HeoreHu 6aceH mpencTaBiba
H3IyXKEHY JeNpecHjy 4rja qyxka oca uMa myxuHy on 30Km u mpasar mpyxkama C3 - JU.
CBa JIeXHINTa IJIMHE CYy Be3aHa 3a pyOHE qujesioBe OaceHa M pa3BHjeHa Cy Kao HOPMAaIHU
4JlaH IUIMOLIEHCKE U TUIMOLIEHKBapTapHe cepuje. McrpaxkeHo je mpeko 15 nexwumira Koja ce
HIIa3e y 4eTUpH pyaHe 30He U To: bpesnmuann-Koszaparn, bumhann-Xambapune, Tomamnrmima-
hena u Omapcka, uMje yKyIHe MOBPIIMHE W3HOCH OKO 80km? Crenen UCTPaKEHOCTH je
oko 7,6%. YKymHe KaTeropmcaHe pesepBe 10 cama uctpaxene cy oko 56,000.000 tona.
Hajsehe, Haj3HavajHUjE U jeqUHO Y eKcIUToaTanuju je nexwumre Lpaa JlonmnHa, dmje pesepse
m3Hoce oko 16,000.000 Tona. ['maBHa KapakTepHCTHKa TJiHHA ca BeliMHE HaBeIEHHX
JISKHUIITA je a cy 300r NPUCYTHOI MOHTMOPHUOHHTA JOOpH IUIaCTU(UKATOPH, 1a UMajy
peNlaTUBHO HUCKY T€MIIepaTypy cuHTepoBama 930 101050°C, kao u MIOBOJbHY 00y najbema.

I'mrua je moromHa 3a MPOM3BOIKY elEKTpou3onaropa, ¢uHe, Tpyde u TpalheBHHCKE
KepaMmuKke, kao (OEHTOHWT) HCIUIaka 3a IyOmHCKOo Oymreme utha. Bapujanuja KOpHCHUX U
LITETHUX KOMIIOHEHTH yKa3yje Jia ce He MOTy OYEKHMBaTH HEKH 3HA4YajHUjU PE3yJITaTH LITO
ce THye MOryhHOCTH TmpoHajacka BaTpOCTaJHMX Bapujatera. [loBosbaH reorpadcku
T0JI0XKAj, pe3epBe U KBAJIHUTET INIMHE Ca HABEICHHX JIS)KHUILTA Ka0 M CUTyalluja Ha TPXKUIITY
KepaMHYKHX T[JIMHA YKa3zyjy Ha MEepCHeKTHBHOCT OBOT MoOJpydja y cmuciy Oymyhe
ekcrutoatarmje [17].
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IMopen HaBemeHor, moTpeGHO je CHOMEHYTH M JIeXKHIITE YKpHHa Koj YenuHua, Koje
npunaga bamanmyukom TtepuujapHom Oaceny. [loTeHumjamHe TeoJIOLIKE —pe3epBe
tamHoupsene riuHe ox 450.000 t, omoryhyjy meHy ycmjemiHy NpUMjeHY y HWHIYCTPUjU
rpaljeBHHCKE KepaMHuKe.

benronnt

IIpocTOpHO W TEHETCKH, JICKUINTAa OCHTOHWUTA Cy Be3aHa 3a HEOIeHY NUPOKIACTHHO-
yIJbeHOCHY (popMarijy, OTHOCHO 3a BYJIKAHCKY aKTHBHOCT KOja ce 3a BpHjeMe HeoreHa
OJIBHjajia y CKOpPO CBHUM CJIATKOBOJHHMM OaceHnMa. HajmMacoBHHje mojaBe OBOT pecypca M
JISKUIITA KOoja Cy OMila y jaMCKOj eKcIutoaTanuju cy y okosnmuu 1llunosa: badbuhn, babuna
I'pena u I'pena. Ty cy 3acTynsbeHe OEHTOHUTCKE INIMHE MOHTMOPUIIOHUTCKOT CacTaBa, yHje
yuemhe y pyaHoj Macu HM3HOCH mpeko 95%, y3 mpucyTHe KBapl (esacrare W JIMCKYHE.
Janac je akTMBaH caMO IOBPIUNMHCKM Koml Ha Jexumry Cokomnan, ymje pesepBe A+B+C;
kareropuje usnoce 1,300.000t, a morenuujanue 3,600.000t.

Jlexxnmmre OenTonNTa Jbenubanu ce Hamazu Ha oko 10 km cjeBeponcTouno oxg Hosor ['pana.
UsrpaljeHo je o HEKOIMKO OSHTOHUTCKHX THjela, KOja ce jaBJkajy y BHIY CJIOjeBa H COUMBA
HETOCPEJHO y MOAWHU YIJba, N3Mel)y BHXOBHX CIIOjeBa T€ Y HETOBOj BUCOKO] KPOBHHH.
Bbentonntcke rinmHe JnexumTa wnsrpaljene cy mperexHo (ca mpeko 90%) on
MOHTMOPHOHHTa, n3paznuto noapeheno (cca 5%) ox yribeHe CyNncTaHIE U caMo CIIOPaJAnTHO
ol KBapia, Qenncrnara U JUCKyHa. VcnHUTHBama TEXHOJOIIKUX CBOjCTaBa OSHTOHUTCKUX
[JIMHA JISKUIITA Jajla Cy BHCOKY OIjeHY IOTOJHOCTH HHXOBOI' Kopullnhema Kao CHPOBUHA
3a MpUIpeMy KaTalu3aTopa, 3a MocTymnke npeuniihaBama HadTe 1 HAQTHUX JepuBara, Kao
U JIeKoJIopaHata 3a u3djesbruBame. ['eoonike pe3epBe OCHTOHUTCKUX TNIMHA UCTPAKUBAHOT
aMjena Jexuira, npema oopauyny JK.I'pxoBuha u3 1960 u3HOoce yKynmHO OKO 6 MHJIMOHA
ToHa, on tora y C; kareropuju oko 2,100.000t [13]. [ToTpeOHO je cOMEHYTH W MOjaBe
OCHTOHUTCKNX TMHA y pejoHy Jlo6oja (Pamem, Xabrrak m Tpemde) OIHOCHO TOjaBY
I'.Kamenmuue y pejoHy 3BOpHHUKA.

Kaonnna

Jlexumra u nojaBe kaonuHa y PemyOnuuu Cprickoj 3acTynibeHa Cy y MOJpPYyYjy MacuBa
Morajurie u y noapy4jy Cpedpenuiie. MoTajuuku TPAaHUTCKHA MAaCHB Haja3u ce y OJIM3UHHU
pujeke CaBe u TO u3Meljy momux TOKOBa, oaHocHO yiiha pujeka Bpbaca u Ykpune.
IMoapy4ja ca HajpehuM OpojeM 40 caja OTKPMBEHHX Hajla3MINTa KaoJHHA, OIHOCHO
KaoJIMHUCAHOT TPaHKTa, Hajla3e ce y 000HHUM JIMjeioBUMa MacuBa y OJIM3MHM KOHTAaKTa ca
MeTaMOoppHUM U cenuMeHTHUM crujeHama Kobam, Bunosu, I'pedcko-Kamenn morox,
dununosuha koca ¢y caMO HEKH O] NEPCHEKTUBHUX JIOKAMTETa 3a €KCIUIOATallujy OBe
cupoBuHe. ExcrutoaTanuja KaonMHa Ha OBOM MoApydyjy Bpum ce Ha IIK kaomuHCKOr
rpanurta "bammha Bape" xon CpOua. KaonmwHucaHM TpaHHUT KOPUCTH c€ Y KEPaMHUUYKUM
Macama cBHjeTiie 0oje Lpujerna, Kao HelJIaCTHYHa KOMIIOHEHTa, 0K Ce IIJIEMOBaHH KAaOJIMH
KOPHUCTH 3a JI00Mjame CaHWTapHe U YNoTpeOHe KepaMuke, 3a KepaMHuKe Iia3ype M pa3Ha
MyHHIA.

KaommHoHocHO monpydje Cpebpennrie Hajga3u ce y UCTOUHOM aujeny PemyOnuke Cpricke,
YHyTap KOHTypa CpeOpeHHUYKOT epyNTHBHOT moapydja. OBIje je OTKPUBEHO BHIIE JIS)KHIITA
1 T0jaBa KaoJHMHA NMPHMAapHOT THIIA, KOjH CYy JIOKAJHM30BAHM YTIABHOM Yy MaJ€030jCKUM
LIKPHJBLUMA.

Jlexwumra 1 nojaBe KaoJMHUCAHOT Topy4ja CpeOpeHulle rpynucane cy y JiBa pejoHa u TO:
Pejon Bbparynan ca nexxumruma bparynan n Terape m mojaBama bjenoBan u Cuxupuhmu.
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Pejon CpeOpennne oOyxBara nojaBe BykocaBibeBuhu, Llpun I'ybep n Japmap. Oniuru
CTETIeH UCTPaXKEHOCTH OBOT MOZPYYja ca JICKHUIITHMA U TI0jaBaMa KaoJjHHa BeoMa je HU3aK,
ocuM JiexuiTa bpatyHai rije cy mokasane Oumnancue pesepse o oko 4,000.000t. Cuposu
KAaOJIMH ca TOr JIOKHINTa Ce KOPUCTHO Yy HHIyCTpHjama TIpaljeBHHCKE KepaMHKe H
HopILeTaHa, a CeMapucaHW M Kao IyHWIAI IpH U3paxu XapTHje. JlaHac HH JIeKHIUTE HH
npepahBauKy KamamuTeTH HHUCY y EKCIDIOATAalHjH, alid ce YCKOpo TpeaBul)a HHXOBO
peakTuBupame. KaonuH nexuinra Terape je CKOHLUEHTPHCAH Y CAaHUAWHCKOM IAILUTY O
kora je Hactao. CTemeH HCTPaKEHOCTH JICKWIINTA je HH3aK,a TEOJIONIKE pe3epBe ce
nporjemyjy Ha oxo 2,500.000t [13].

Onekapcke riamHe

Jlexxuiura omekapckux TJIMHA Cy TpyIHCaHa y OKBHPY HEOTeHHMX OaceHa M YIJIaBHOM CY
3acTyIubeHa y cBuM aujenoBuma PemyOnmke Cpricke. Haj3HauajHuja nexunra koja cy y
excrioaraiuju cy: "Ilykum" - Jlonape, "Tymuue" - bama Jlyka Te MOBPIIMHCKH KOTIOBH
omekapckux rimHAa y bujessunn, Ilpujemopy, Poratumm, bparyrmy, CoukoBiy u
Beprosuhuma. PesepBe oBe cupoBHHE Cy BelHKe, a y (azn nsrpanme u o6HOBe PenmybOiuke
Cpricke motpeba y HHOYCTPHjU rpal)eBHHCKAX MaTepHjalia je BeJHKa.

Ksapuan nmjecak

Haj3HavajHuja nexumTa U mojaBe KBapuHOT mujecka y PemyOmumm Cprickoj Hamasze ce y
npujeaopckom daceny, moapy4yjy Jlo6oj - Moapuua u noapydjy 3sopuuk - Kosnyk. [lo cama
HHUCY npoHal)eHa 3HavajHa JISKHIITa KBApLHHUX MMHjEeCKOBA YIOTPEOJbUBUX 338 HPOU3BOIBY
BHCOKOKBAJIMTETHOT CTaKJIA.

JlerasbHa reoJiolika MCTpaXKMBama, UCIIMTHBAMba KBalIWTeTa M MoryhHoctu oGorahinBama
KBapIHOT MHjecKa MPHjeIOPCKOr HEOreHOTr OaceHa M3BEACHA Cy Ha TpH Jexuira: Anuhu,
Bpesnuann u Omapcka. YkymHe reonomke pesepse "A", "B" u "C," kareropuje HaBeneHNX
nexxumra m3aoce 14,100.000t, a motennujanmHe pesepBe ce mujeHe Ha oko 80,000.000t.
['eHepaliHa KapaKTepPUCTUKA OBE CUPOBUHE y CBUM JIGKHIITHMA je. BUCOKO ydelnhie CHTHHUX
knaca, caapxkaj SiO; oxo 90%, caapxkaj Fe,Oz oko 1%, caapxkaj Al,O; no 5%, mok je
yuemhe kiaca kpymHohe +1mm OesnauajHo. VcmuTmBama cy moKasama Jla ce IHjecak
JeOHOCTaBHMM TIOCTYIIIIMAa IMpama W Kilacupama obOorahyje no HHBOa TpuUMjeHE Y
NPOM3BOJKBM  aMOAJaXHOT  CTakja, KepaMHIM, BaTPOCTAICTAIHO] W  WHIYCTPHUjH
rpal)eBUHCKHMX MaTepujaia u CI., JIOK ce BUCOKO oOorahieHH KOHIIEHTPATH MOTY KOPHUCTHTH
y TPOM3BOJKM CHUHTETHYKHX 3€0JIUTA, BOJAEHOT CTaKia, CWIMIHMjYM MeTaia, CHUJIMKOHA,
CWIMKATHUX TyHWIA U cia.JIeKuIITa KBapiHOT MHjecKa MPUje0PCKOr HEOTeHOT OaceHa Cy
BE€3aHa 3a KJIAaCTUYHY TUTHOIIEH-KBapTapHy hopmarujy [18].

Honmpydje dob6oj - Monpuya wusrpaljyjy BETUKHM IHjETIOM IUTHOLCHCKH MAapUHCKH
cenuMeHTH, Mel)y kojuMa 3HauyajHO ydemhe WMajy KBapIHM IHjecKoBH. VcTpakmBaHa
JISKUIITa KBapIHUX IHjeCKOBAa OBOT IOJpYydja Hajasze ce y arapuma cena: KiokoTHumna,
[lehnuk, JbeckoBe BoJe M HOCe MCTOMMEHE HasuBe. Bepu(ukoBaHe TreosolIke pe3epse
nexuinra Knokorauna "A + B + C;" uznoce 3,500.000t, a nexwumra I[Tehnuk 1 650 000t.
OBU KBapIHU NTHjECKOBH M 0e3 mpunpeMe OM MOTIIN MPEACTaBIbATH PECYPC 33 MPOU3BOABY
M3BjECHUX acOPTHMaHa aMOaJa)KHOT CTaKIIa.

ozxpyuje 3BopHuKk - Ko3yk, y cBOM cpeauimem aujeny mospmmie ox 80Km?, oGyxsara u
HHU3 JIOKUIITA KBapIHOT MHjecKa OJf KOjux je BehmHa caMo mpocreknujcku obOpaheHa
(Kucespak, Jacennna, Cnatuna, Maxohu, Bycuja u TaGaniu). Excrutoatanujcku obpahena
JIOKHUIITa KBapUHOI mnujecka cy. bujema crujena, Illabuha Opmo u I'paboBum. Jemuno
MIEPCIIEKTHBHO JICKHUINTE Yy IOINIeAy eKcIUloaranuje je Jexumre bujena crujeHa ca
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Bepu(HUKOBaHUM TreosiomlkuM pesepama " A + B + C; " kareropuje oxn 1,500.000t.
MoryhHocTH W yclOBM NpHMjEeHE KBaplHUX IMjecaka 3a NPOM3BOJY PAaBHOI CTaKia
UCIUTAHU Cy Y MHAYCTPHUjCKOM OOMMY W NIPH TOME OOMjEHH alCOJyTHO 3a/10BOJbaBajyhu
pesyarata [13].

Marue3ur

Marne3uTcka nexuinta Perny6nuke Cpricke TeHETCKM M IPOCTOPHO Cy Be3aHa 3a 30HY
yiaTpabasnuHuX cTjeHa y JlnHapuanMa (CepreHTHHHUCAHMX TIEPUIOTHTA U CEPIICHTHHHTA).
CBa 10 cama WCTpakWBaHa JISKHWINTA HA OBOM TOAPYYjY NPHUIANAjy XHAPOTEPMATHOM-
KIMYHOM THUITY, aKO C€ HM3y3My Mame M0jaBe WHQWITPAIMOHOT THUIA KOje CC jaBJhajy Y
[etpony. [Ipema reosomkom mosoxajy Mory ce U3BOjUTH TPU MarHe3uTcKa pejoHa u To:

-MarHe3uTH ynrpabasnusor Macusa [lactupesa u Kosape

-Marue3uty aujena Kprupajcko-KOmYyIIKOT MacuBa

-MarHe3uTH 3arajHor Jujea 31aTHOOpCKOr MacuBa.

Marnesutn yntpabdasnuHor Macusa IlactupeBa n Koszape KOHIEHTpUCAaHH Cy HA JBa MOJba:
IMactupeBo u Koszapa. MarHesuTcke IojaBe OBOI pejoHA Cy c€i1ab0 HCTpakeHe, IOCTa
pHujeTke 1 0e3 BEIUKOT eKOHOMCKOT 3Hadaja.

VY okBupy KpuBajcko-KOBYIIKOT yiTpaMadUTCKOT MacuBa MOTY C€ U3/IBOJUTH TPH PEjoHA:
pejon bama Jlyke, pejon [IpmaBopa u pejon Mane Ykpune. Pejon bama Jlyke ce cacroju on
JIBa ofijeJbeHa MarHe3urcka nosea: Cwerorune U Bpbame. McrpaxHum pagoBuMa JeTabHO
j€ MCTpakeHO OKO 25 MarHe3WTCKHMX Xula a njenumuuHo npexo 40 skuna. YKymHO
HCTpakeHe pe3epBe oBor pejona nznoce oko 1,400.000t, ox yera Hajpehu 1u0 YMHE pe3epBe
"C," kareropwuje, ma je M CTCICH HMCTPa)XCHOCTU J0cTa Hu3ak. CBe MOjaBe MarHe3uta y
pejony IIpmwaBaopa KOHICHTpHcaHe Ccy Ha miaHuHU JbyOuh. YKYIHO je KOHCTaTOBaHO W
HCTpakuBaHO 45 mojaBa pa3MjemTeHuX y oko 25 mokanurera. HajBeha yrBphena myxkuHa
MOje/IMHUX PYJHUX THjena 1o mnpyxamy mzHocu 240m, mo mamy 55m (Paynuha motok), a
MakcuMaltHa J1e0sprHa o1 3,5M KoHCTaTOBaHA je Ha JokanuTery CTpaxOeHuIa. YKYIHO 10
caja ucTpakeHe pesepse y pejony [Ipmasopa nznoce oxo 240.000t.

MarHe3uTd 3amagHoOr aMjenia 37aTUOOPCKOr OaceHa 3acTYIUBCHH Cy Ca [BHjE Mambe
yaTpabasuTCKe Mace W 4YMHE jemaH ojjesbeHu pejoH (pejon Pymo). Excremsurer
MarHe3uTCKOT OPYIeha y OBOM PEjOHY je 3HaTaH, ajld je HHTEH3UTET BpJio ckpoMaH. Kox
BehuHe mojaBa pe3epBe ce kpelly y rpaHHIlaMa Ol HEKOJHKO XHJbaJa TOHA, & JeAHHO Y
nexumty JyBauia oxe uznoce npeko 70.000t maruesura [13].

XpuzoTuia-azbect

Haj3HavajHuja exumTa U mojaBe Xpu3oTmi-azdecta y Pemyommmum Cprickoj Be3aHa cy 3a
¢dopmanmjy ynrpaba3uvHUX CTjeHA MEPHIOTUTCKOT THIA. HajuHTeH3MBHHUja a30ecTh3aImja
nokanu3oBaHa je y IleTpoBy raje je BplIeHa ekcIuloaTanuja, aaud je Beh onaBHO
o0ycTaBJbeHa M3 EKOJIOIIKMX pasjiora. Y HaBeJICHOM pEjOHy Haja3e ce EeKOHOMCKH
Haj3HauajHUja JexumTa He camo y PenmyOmumm Cprickoj Hero u mmpe. CaMo jeZIHO 0J1 OBUX
nexurra caapyxku npexo 40,000.000t, ca cpenmum campkajeM XpH30THI-a30€CTHOT BIaKHA
ox oko 2,5%. Ilopex Tora y OBOM pEjOHY IOCTOjU BeoMa IOBOJbHA MEPCICKTHBA 3a Jabe
noBehame cupoBuHCcke Oaze. I[Ipema cBOjoj reHe3nw m MOpP(OJOTHjU PYyIHUX THjena,
JNeXUImTa XpU3oThUi-azdecta y pejony IlerpoBa mpumanajy Tumy HajBehmx CBjeTCKHX
JISKUIITa. Y TEOoJIOmKOj rpahy pejoHa 3acTyIbeHe Cy Nalle030jCKe, JypCcKe W TepIivjapHe
TBOpeBuHe. [lanmeo3onky, BjepoBaTHO crapujeM, NpHUNanajy OasMyHEe MarmMarcke CTjeHe,
CEpIEHTHHUCAHU TEPUAOTUTH U TabpoBu. Jypcke TBOpEBHHE Cy INpeJCTaBJbeHE jaujabas-
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pOXHAUYKOM (opMalrjoM U KpeumalumMa. Tepuujapy npumnanajy Kuceie MarMaTcKke CTjeHe,
KOHTaKTHO MeTaMOp(pHE U XHAPOTEpMaHO-METaMOp(HE CTjeHe, a 3aTUM HEOTreHH
cequMeHTH. [lopen omucaHOr pejoHa, y O3peHCKOM MacuBy cpehy ce u apyre mojaBe
azbecra Koje Cy MjeTMMHUYHO HCTPaKMBaHE WM Cy camMo peructpoBane. [loTpebHO je
CIIOMEHYTH ¥ CHETOTHHCKH YITpa0asMdHH MacwB, Thje je a3z0ecTHa MHHEpaIH3alyja
KOHCTaTOBaHa y JIOKanuTeTy bperosu Ha nmoBpmuHT ox 2ha.

Tanxkutn

On HEKOJMKO HaJla3MINTa TalKa Ha cjeBepHOM 000ay O3peHCKOr ynrpaba3udHOr MacuBa
HajOosbe je wucTpaxkeH sokyanurer Mymuhu ucrouno o Ilerpoma. /[ljenmumuuHo cy
uctpaxxuaHu Tankuta y JKapkosiy, a jomr Mawe y TemanoBuhuma. Ha nokamurery
Mymnhu u3iBojeHa je 30Ha TalKUTHE MUHepajM3anuje ayradka 150m u mumpoka 60m, y
K0joj je nedunucaHo 5 "cinojeBa" yMCTHjUX TajkuTa AeOspuHe 2-10M. YV 30HM Tankuzammje
oneheno je yuemhe tamkura 33%, TtankkapOoHaTHuUX cTHjeHa 20%, TaJIKU3UPaHUX
KapOOHaTHHX cTHjeHa 23%, TalKN3UpaHuX U KapOOHN3UPaHHUX CepIeHTHHUTA 24%. YKymHe
pe3epse pyzae Ha nokanutery JKapkosar C; kateropuje uznoce 2,400.000t, a C, xareropuje
1 850.000t.

I'une u anxugpur

Caa HanasuIuTa rUIca U auxujpura Ha npocropy Pemyomuke Cpricke Be3aHa Cy 3a IEpMCKY
(dbopmManujy KIacTuTa, OJHOCHO JIEXKHIITA Ce Haja3e caMO 0 TEKTOHCKMM 30HaMa BHILET
pena, raje cy /M0 IMOBpIIMHE TEKTOHMKOM JIOBEJEHH INEPMCKH WJIM MaK JOHOTPHjaCKH
CeMMEHTH y KOje ce TUIIC MpOoOHO AWjanupcKuM KpetameM. Haj3HauajHHje JISKHUIITE OBE
CHUPOBHHE KOje je Y eKCIUIOAaTalldju, CBakako je yexuiire [letkoBan y okomuHu Hosor
I'pama ca yrBphernm OmnmancHuUM pesepBama rumca "A+B+C;"kareropuje ox 6,500.000t u
moTeHIMjaTHUM pesepBama oko 2,000.000t. OBe wHaciare rHICA IO TEHETCKUM
KapaKTepUCTHKaMa TpHINanajy CeKyHAapHOM-HHOUITPALMOHOM THITy JISKHIITA, KOje CY
HacTaJe XUAPATALHjOM M3 aHXHJPHTA, a EBUICHTHE CY Kao JIMTOJOIIKH YWIAH eBallOPHUTHUX
Hacyara, NepMOTpPHjacKe CTapoCTH. ['MIIC ce jaBjba y BHAY HENPABHJIHOT CJIOja-TUIICHH
LICIIUP-KOjU JIGXKH IPEKO aHXUIAPUTA HETIo3HaTe 1eOIbHHE.

AXTHBHA €KcCIuIoaTaluja OBe CHUpPOBMHE BpuiM ce y okonuHu lllumoBa Ha nexumrama
Bomapu, Jounhu u OproBaua. Jlexumre Bomapu nma o6ink pa3oujeHor CoYnBa IpH 4eMy
j€ 1o MpyXamy OTKPUBEHO Yy IyxkuHH 07 oko 400m, a nedspuue 30-40m. OBgje je pujed o
OujesIoM W CHBOM THUIICY KOjU mpumaaa 00JbuM KBamuteTuMa. [lopes onucaHux JCKHUIITa Y
EKCIIJIoATaIMj1, JISKHUIITa THIICa Ce Haiase W y moapydjuma Mpkomuh I'paga (Memna),
®oue, Tjentuiura u YajHuua.

Bapurt

Jlexwimra kao 1 MUHepaJloliKe 1ojase 6aputa y Permryosmmm Cprickoj BesaHa cy 3a Imporece
HacTajama nopupuT-pokHauke (opmainuje ¥ 3a HajJeo30jCKe Ijemryape, IIKpPUIbLEe H
kapbonare c¢amuje. Hajsnauajanja nexwmmra Hamaze ce y JbyOHjckoj MeTanoreHeTcKoj
00JacTH M Be3aHa cy 3a pynoHocHe popmanmje mitaher nmaneozonka. [leduHrcane cy pyaHe
3oHe HoBu I'pap-Bunpemax, Cnasuhka-bponsanm Majoan m Tpamomma ca aBazeceTak
mojaBa m jexumra. Hajeehe pesepBe Oapura cy 3a cajga uctpaxkeHe y 30HM Hosu I'pan-
Bunpemak u 10 Ha CrpaxbennukoMm n Buapemaukom pyaHoMm mnosey. Hajsehe nexxumre
6apura je Bumpemak ca oko 1 100 000t, a moTeHIMjaiHe pe3epBe OB 00JIACTH MPOIjEHY]y
ce Ha jour oko 3 300 000t. CunepurHo-muMoHuTHA pynumra bpro u JIntuna xox Jbyouje y
W3BjECHUM CBOjUM JMjeJIOBHMa caJipXe OapuT Kao IpHuMjece, Be3aH 3a CHUAEPUTHO KBapIlHE
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Mmace. IlITo ce THYe ocTaauX MojaBa y OBOj 30HH, PAAU CE O KUYHUM OAPUTHHM DPyIHUM
TUjenuma, nedspuae 1o 10m.

CounBacTta OapuTHa THjeNa ca IPOCIOjUMMA Ijelrdapa U poxkHana y nexumry Llepuhu
cjeBepozananHo on bamanyke moctimxky nebspuHy on mpeko 20m, ca cagpxajem BaCO, on
90 mo 95%. JlexxwimmTa CIMYHOT THIA Hajlla3e ce HA TPaHUIM BeppeHCKUX darmja
CPeMmBbOTPHjaCKUX Kpeurbaka y moapydjy Merasbke kox Yajunua [13].

®nyoput

®nyoputHO-OapuTHa JIEXKHINTA M TI0jaBe Ce Hajlaze y IupuM npocropuma [Ipujenopa.
Haj3nauajuuje je nexumre XKyHe, Koje ce Hana3u y MeljympocTopy 4eTHpPH YHCTO OapuTHA
nexumra. IIpencraBjbeHO je jeJHOM 3HA4ajHOM, JjeIMMUYHO HCIPIJBEHOM, TOTOBO
BEPTUKATHOM, OapUTHOM KHUIIOM AcOspuHe 10 9IM. OHa je JIOKAJTM30BaHA Yy Malc030jCKUM
JOJIOMUTHMA, HENAJICKO OJf KOHTAaKTa ca Bep()EHCKUM IIKPUJBIMMA U Ijelrdapuma. Y o
¢uyoputa y rpahu mpenmerHe kuie pacTe Ha padyH Oapura npema HEeHHM KOpjeHHM
JjenoBuMa, a reHepainHo uznocu oko 20% [13].

denncrnatu

ExOHOMCKH HajliepcrieKTUBHUjU HOcHOLM (encnara Ha Teputopuju Pemybmuke Cpricke cy
pa3HU MOTajH4KH, OOpPjaHCKU U OpaTyHAYKH TPaHUTOMIH. MOTAjHUYKH [IETMaTHTH U AIUTHTH
y BehuHM ciydajeBa cajpke, kao OWTaH cacrtojak Oap jemaH oj ankanHux ¢enacnara -
yemhe MHUKPOKIMH M OpPTOKJIAC, Hero ajuOuT W andut-opurokiac. JlabopaTopujckum
¢dotanujckum oborahmBameM Qpakiuja 50-251 cemaparijckor oAnana, HAKOH U3IBajamba
KaoJuHa W3 "KaonumHCKe pyxae" sexuiita BumoBu (MOTajuuka JIeXwWInTa), A0OHjeH je
KOHIIEHTpAT (encnaTa 100pHX KBATUTATUBHAX KAPAKTEPUCTHKA.

MuHepanHu NUrMeHTH

Hanasunira npupoHMX MHUHEpAHUX MUTMeHaTa yHyTap Pemybnmke Cpricke cMmjeniTeHa cy
y mmpuMm mnpocropuma [lpujemopa, Motajune, IlpmaBopa u [lama. Hajeeha nexwmmmra
MUHEpATHUX ITUTMEHATa, CMjeIITeHA CY Y JbYOHjCKOj METAIOTEHETCKOj OOIACTH U Be3aHa CY
3a pymoHocHe (opmanuje reokha crapujer mnaneo3ouka u Heorena [21]. Ipujemopcka
nexumira v nojase. Tomamuia, [lyxapcka, bunthanu, Xamo6apune, YUapakoBo u baouhu,
kao u nojase koj IIpwaBopa: Kymnamm u J[paranoBun, o0yxBaTajy MojelrHe CIIOjeBe HIIH
MaKeTe cliojeBa ILPBEHKACTUX, JXKYyTMX M cMehux jako rBoxhBuUTHX TIiiMHa y rpahu
CeIMMEHTHUX KOMIUIEKca HeoreHnx OaceHa. MoTtajuuke nojase: Cespauka koca u ['aBpanuh,
Cy Be3aHe 3a PELEeHTHe KOpe TPOIlIeHa, a HacTajle Cy Ha padyH pasHUX MeTaMopdwura,
OJTHOCHO IOPH-OKPETHHUX KIIACTHTA.

Tydosn

Behe mace TydoBa Ha OBMM mNpOCTOpHMa KOHCTaTOBaHE Cy Y HEOTeHY JbEIlJbaHCKO-
KHE)XMYKOT ¥ TIPHaBOpPCKOr OaceHa. [IpOoCTOpPHO M TeHETCKM BE3aHH CY 332 HEOT€HY
MTUPOKJIACTHYHO-YIJbEHOCHY (opMalyjy. Y IpHaBOpPCKOM OaceHy, Ha YyKeM IpPOCTOpY
[IpwmaBop - YkpuHa, TypoBH Cy OTKPHMBEHH Yy cCacTaBy CJIAaTKOBOJHHUX CeJnMeHara
Oypauran-xensera Ha chujenehum moxamureruma: Ilurumhu, Mpasuhu, Pynomuhu,
Tanacuhu, TybGakoBo Opao u PameBan. Ox HaOpojaHMX JIOKATUTETa, CBAKaKO je
Haj3HauajHuje nexumTe [Tummhu koje ce Hamasu Ha oko S5Km jyrowmcrtousno oz [Ipmasopa.
Jemunu cioj tyda y Ckiomy Jiexuiinra npocjeute je medspune ox oko 10m. Msmanuwm tyda
MOTy C€ TpaTHTH, ca MamHM NpeKuaAnMa, Ha AyxXuHH ox oko 300M. Bepuduxopane
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reoJiolike pesepse oBor ygexumra "A + B + C;" xareropuje noctmwxy oko 650.000t Tyda u
omoryhyjy npuMjeHy OBe CUPOBHHE y IEMEHTHO] U OUTYMEHCKO] MHIYCTPHUjH.

VYripeBruuku 6aceH y moBnaTtu u ['aTauku 0a3eH y MOIUHH YTJBEHOT CII0ja CaapiKe 3HadajHe
kommunHe TydoBa. Tydosu y mompydjy Mmmuha n Bnacenune (cjeBepro on CrymeHor
Janmpa) Ha BuIIIe MjecTa Hamase ce JIOKaJTHU MajaaHu 3a Baheme Tydosa. OOpahuBana cy Tpu
nexumra: JyOumma, 3amykoBuk u Bykosmhu. Kamen wmma molpe mexopaTHBHE
KapaKTEePUCTHKE M MOXKE CE BHIIEHAMjEHCKH KOPUCTUTH y TpaljeBHHAPCTRY.

IMopen mpukasaHux TyQoBa Yy TMPHABOPCKOM OaceHy, y okoimad llImerotnne
(HoBakosuhu) yrBpheHe cy OmnancHe pesepse 3eorumucaroe myga ox oko 6.000t. Pynno
THJEJIO j€ CJIOjEeBUTO, MO MPYXKAKky CE MOXKE MPATUTH y TYKHHH o1 oko 200m, a nebsprHa
My je oKo 2m.

Kpeumaxk

JlexuinTa Kpedymaka Ha OBUM IIPOCTOPHMA Be3aHa Cy 3a TOPHOIEPMCKO-Me3030jCKO-
naneoreHe ¢opmanmje. Ydemhe Kpedmaka y JHTOCTpaTHUrpadcekoj rpahu mocremeHo ce
mosehasa mmyhu o ropmer neBoHA U KapOOHA MPEeKo IepMo TpHjaca, TpHjaca, jype aa ou y
KPEAX JOCTHUrao MaKCHMYM 3aCTyIUbEHOCTH, OJHOCHO IMOCTA0 OCHOBHH JIMTOJIOLIIIKH YJIAH
YHyTap Kora ce noapeljeHo jaBipajy JOJIOMHUTH M JOJIOMHTHYHU Kpedmany. On Kpesie na 1o
Kpaja MHOICHA, 3aCTyIJbEHOCT Kpedmaka y JHMTOJOIIKOM CcTy0y omaga, Ja Ou y
IUTHOIIEHCKUM Hacjarama MmoTiyHo ucuesna [6].

INTaneo3ojcku Kpedmalu cy Mamber PpacIpocTpambeha, PHjEeTKO Cy XeMUjCKU 9HCTH, J0CTa CY
UCIIyLATM M TEKTOHU3MPAHH, 1A UM je JIOMEH IpUMjeHe orpaHuueH, a y BehuHu ciryuyajeBa
Cy eKCIUIOATallMOHH YCIIOBH HETIOTOJIHH, ITa cy Oe3 Behier ekoHOMCKOT 3Hauaja.

Tpujacku Kpedmaly, MUper JOMeHa MpHMjeHe, jaBJbajy ce Ha HEKOJHMKO MjecTa y BUIY
Behux Maca, a OCTaJIM MO0 YMHE Kpeumhaly orpaHHdeHor aujena npumjeHe (depsumn Kyia)
W Kpeumald KOjH BpJIO YECTO alTepHHPajy ca TEpUIeHHUM TBOPEBHHAMa, Ia Cy
oHeunmhenu. Haj3HavyajHHjU aKTHBHH KaMEHOJIOMH KpeuymaKka TpHjacke CTapoCTH CY:
Hpenosava-Ilpujenop, bjenajun-Mprowuh I'pax, Jlyooro-Illunoso, Ykpuna-Uenunan u
Jlanumranna- Mcrouno Capajeso.

Jypcku Kkpeumalny NpeAcTaBibajy KBAINTETHY CHUPOBHMHY INUpEr JOMEHa MpUMjEHe.
Haj3na4ajHuju aKTHBHU KaMEHOJIOMH YHYTap jypckux Hacinara cy: [lnanuna u JbyGaueso-
Bamanyka u Kpkojesuu-Hosu I'pan.

Kpenne Haciare 3ay3uMajy BelMKe HOBpIIMHE M HBHX Y3 CIHMYHE TBOPEBHHE TIpaje
Kpeumaly IIuper aoMeHa npuMjeHe. Oj aKTUBHMX KaMEHOJIOMa KpeIHE CTapoCTH
Haj3Ha4yajuuju cy. KommoBuhu-Kuexeso, [lpakyssuna-buneha, Jlyann o um Typmerun
3youu-Tpedume.

VY Haciarama TeplMjapHe CTapOCTH Kpeukhalld Cy nojpeljeHH, Mame Mace MHOILEHCKHX
Kpedumaka M3/IBOjeHe Cy Ha IMOJpydjuMa HETOHEHHX OaceHa, Koje yCnujel IpuMjeca Koje y
cebu caapke uUMajy orpaHudeHy ymnoTpeOy. Haj3HawajHHMja JexWIITa Kpeumaka
TaJIeOIEHCKO-EOIEHCKE CTapocTH cy: Xapaosar u Jlumamn-Jlo60j n Kamennna-Tecnuh.
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Jonomur

Haj3HavajHuja nexuInTa JOJOMHTAa Hajda3e Ce Yy CjeBEepO3amajHoOM Jaujeny PemyOike
Cprcke. Pagn ce 0 BETMKMM TPHjacKUM JOJIOMHTCKHM Macama, HEIOBOJHHO HCTPAKECHUM,
Ha mote3y bmatra-Otoka, xon HoBor I'pama m [lparorma-Cogna m3mely Ilpujemopa u
Hogor I'pama. T'eomnomke pesepse camo Ha mote3y Otoka-biaTtha, gyxkuHa S5Km u mupusa
1km, u3HOCE TIpeko MuiHjapay ToHa. M3 XeMHjCKUX aHajIW3a BHIJBMBO je 1a OW KBaJIHUTET
CHPOBHHE O/ITOBapao 3aXTjeBUMa HHIYCTPHje 3a JOOHjame CHHTEP ITOJOMUTA M MarHE3HjyM
Metana. Ha oBOM moTe3y ekcruioaTaiyja ce 0J[BHja Ha JISKUITy braTHa.

Excnnoaranuja monomura onBuja ce My Kamenosomuma: IlonOpno m Ywmpakosan-
Mpxomuh I'pan u Xonujauu-Bumerpaa. 3HauajHa Haja3ulliTa JOJOMHTA Haja3e ce U y
pejony doue Ha nokanurernma [lynann kameH, CokonnHa u Yenebuhn.

Kpena

VY HemocpenHoj Omm3mHH YTipeBHKa (Bydjak) Hamasu ce ¢opmanmja JIHTOTAMHIjCKHX
Kpeumaka KOju y CBOM BelieM Iujelly nMajy KapaKTepUCTHKe, CHPOBUHE 32 BHIICHAM]CHCKY
ynotpedy (y MHIyCTpHWjH Tamnmpa, MUHEpalHUX hyOpmBa W CTakia, 3a KalU(QHUKAIH]jy
3eMJbHMIITa, Y TpaljeBHHAPCTBY MTH). Ha JIeKHIUTY MOCTOjH aKTHBaH MOBPLIMHCKU KOII,
TPEHYTHO MaJor KamalHuTeTa HAKo Cy pe3epBe MMIIO3aHTHE. 3HauajHHje Mace Kpenue ce
Hanase y JbenbaHckoM HeoreHoM OaceHy y okosnmau Hosor I'pana.

ApXHUTEKTOHCKO-Tpal)eBUHCKH KaMeH

Ha nexwumty y excrutoaranuju Caauninos Yanp ko Xau ITujecka 3acTyIJbeHE Cy CIIOjEBUTE
1 OaHKOBUTE >XYTOPYMEHE 1O TaMHOLPBCHE Kpemadyke Opede M KpeumalH JOKBe jype
("pomanut"). bunmancHe pesepBe KOMepIHjaTHUX OJIOKOBa KOJjH ce pexy, opyce, oopalyjy,
yrpalyyjy y entepujepe u excrepujepe A+B+C; kareropuje nznoce 107.000m*. Y moapyudjy
Cprckor Capajea Ha Xpemm y ¢a3u je eKcIuloaTaldja KaMEHOIIOMa CIIOjeBUTHX H
0aHKOBHTHX, CBHjETJIOCHBHX J0 OHjeluX CpelmbeTpHjacKUX Kpeumaka. bunmaHcHe pesepse
KOMEpIUjaTHIX OJIOKOBa KOjH C€ HajBHIIE KOPUCTU y Kilecapckoj mjenatHocTH A+B+C;
KaTeropuje U3HoCe 152.000m>.

Y JbyOHjCKOj METaJOreHETCKO] O00JacTH Cy WHTEPECAHTHH BaHrabapuTHU OJOKOBU
KapOOHCKHMX Kpeumaka, TpHjacke Opedue, JalopOBUTH IUIOYACTH Kpeumalu y Jparotumuy,
LPHH [JIOYACTH Kpedmally Ha JokaiuTeTy Mucka ['naBa, kBapu-keparodupu, Kao 1 KpOBHH
LWIKPUJBLIM ~ PEJIaTUBHO BHMCOKOT CTEeleHa KpHucTanuHuTera. lloTeHuujanHe pe3epBe
NpOLjekyjy ce Ha NMPEeKo TPU MUIMjOHA TOHA, OJ 4Yera ce Ha 0a3u JIOKAJTHUX OTBOPEHHX
MajoiaHa W IpopadyHa y3 OCTajlle MHHEpalHEe CHPOBHHE, HCTPaXKCHE pe3epBe MOry
nedunncarn Ha oko 300.000t.

VY nonpyyjy Brnacenunne u npema IllekoBuhiMa nMa HEKOJIMKO MjecTa ca HojaBama OWrpa-
cenpe. 3HayajHMja HAJA3UINTAa ca IOBPEMEHOM eKcruloatanujoM cy Bpemo Tumthe u
launhm.

N3mehy bpatynna u Cpebpenulie Ha BUIIe MjecTa ¢y mpoHalheHn TabarudacTu majaeo30jCKu
IIKPUJBIIM KOjH MOTY Jia CIyXe 3a IOKpHBame rpal)eBHHCKHX o0jekaTa 3a INTa HX je
KOPHUCTHIIO JIOKAJIHO CTAaHOBHMIITBO. HemlTo aeTajbHUje MCTpaxkeHa Jiexuiita bosbeBan n
BpamemeBuhn HUCY 710 cafia UMaja 3HAYajHH]y KCIUIOATAIH]y.
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Excnoaramuja MepMepucaHUX Kpedmaka ce BpPIIM M Ha JIeKUIITHMa 3eieHd Bup kon
Yenuuua u [amunna Ha Ilpocapu. Bennky moTeHNIMjalHOCT Kao apXUTEKTOHCKH KaMeH
MMajy U MarMaTcke cTjeHe O()HOINTCKE 30HE.

Jlanop

Jlexnmra manopa y PemyOmumm Cprickoj cy, yrilaBHOM, Be3aHa 3a HEOTeHe OaceHe y3
TEepPHUreHO-YTIbeHOCHY (hopMmaryjy. ['eomnomke pesepse jamopa Cy yriIaBHOM IIPOIHjeHEHe, a
KBaJIUTaTUBHE KapaKTEPHCTHUKE Hajuemnhe yrmo3Hare Ha 0a3W JIOKAJNHO y3eTHX mpoda 3a
xemujcke aHainuse. Hemro nerasbHuje, oOpalen je nanop y JbenubaHcKkoM pyaHOM IIOJBY,
rje je AjeTMMAYHO HCTPAXUBAH y3 yrajb U KOHCTATOBaH Kao KPOBHHCKE Hacyare yripa. Ha
0a3u UCTpaXHUX PajioBa, HACTAre Jamnopia Ha OBOM MOJPYYjy CE Hala3e Ha MOBPIIMHU O]
oko 5km? neGmume u mo 200m. IloTeHumjamse pesepBe Ce MPOLHjEEYjy HAa OKO
520,000.000m°. VrBpljeHo je na je mamop ymoTpeGJbHB 3a NPOM3BOLEKY LEMEHTA Y3
sHatHUju goxatak CaCOs; KoMIOHeHTe yHemeHe kpeumakoM [9]. Peanna je mporjena koja
ykasyje nma ce ca ayomHoMm ouekyje mopact CaCO; y mamopy, mTo yKasyje nIa je OBO
JICXKHIITE TIOTSHIMjaTHO, KA0 HOCHIIAaLl CHPOBHHE 33 IIEMEHTHY HHAYCTPH]Y.

IMopen ommcaHoT, Haj3HAYajHHjE JISKHUIITE JIAIIOpa ce Hamasd y ['atadykoM M YTJbeBHYKOM
YIJbEHOCHOM OaceHy TJje ce CIIOjeBH JIalopa CMjelyjy ca cilojeBuMa yriba. Pesepse cy
3HATHE, a KBAJUTET CHPOBHHE OJIrOBapa 3aXTjeBUMa IIEMEHTHE HHIYCTpH]e.

HImpyHIM 1 nHjecn

OBu mnpuponuu rpaheBuHCKH Martepujanu u3rpal)yjy JomuHE CBHX IYXKHX HNOTOYHUX H
pujedHux TokoBa. [Ipumanmajy uM u Behu IMjesiOBHM allyBHjaJIHO-TUIABHUX CEKBEHIH. Y
reoMop(oJIOIKOM CMHUCIY TO Cy aje, IUIake W Tepace (OpMHpaHe y KOPHTHMA W Ha
obanaMa TOTOYHHX W pHUjeYHHX KopuTa. [IOTEHIMjaTHOCT eKCIUIoaTalyje je TOTOBO
HEHCLPITHA.

MUWHEPAJIHE U ITUTKE BOJIE
ITon3emue Boze

Henocrarak muTKe Boje 3a CHaOIMjeBakbe CTAHOBHMINTBA KA0 M YHCTE BOJC (TEXHHYKE
Boje) 3a moTpede y WHAYCTPHjH, JaHAC je jemaH on HajBehmx cBjerckux mpobOmema. Ha
npoctopy PenmyOmuke Cpricke mocToje 3HadajHEe aKyMyJaldje rmoa3eMHe Boxe. M3nBojeHe
Cy aKyMyJialyje MoJ3eMHHX BOJia Y CTHjeHaMa MHTeprpaHyJlapHe MOPO3HOCTH, MYKOTHHCKE
U MMyKOTHHCKO-KaBepHO3HE NMOpo3HOCTH. CTHjeHe MHTEprpaHyJiapHe MOPO3HOCTH 3aXBaTajy
nozapyyje cnuBa CaBe (CemOepuja, Lllamauko-6puancko mnosbe, bpouncko mosse, yOuuko
nmoJee), ciuB bocue (cjeBepHu nuo amyBujoHa pujeke bocue), ciuB Yue (Ipujemopcko-
caHcko ToJbe). CTHjeHe MYKOTHHCKE W MyKOTHHCKO-KaBEPHO3HE TOPO3HOCTH IMPHUIANaAjy
ciusoBuMa Cane, Bp0aca, Jlpune (o6mact Pomanuja, JleBerak u JaBop, obiact JaxopuHa u
Tpe6epuh, obmact J{o6pyH, Pymo, Yajuuue u ®oua), ciue Jpune u Heperse (obmact
Tpeckasuua, Jlenuja u 3enenropa), cnmuB Heperse u Tpebummune (UemepHno, Iamko,
HeBecume). BunancHe pe3epBe y BOIOHOCHUM CpEAMHaMa MHTEPIrpaHysiapHe MOPO3HOCTH
msuoce 3,17m’/s, a ykymue 9,10m®/s, 1ok cy GHiaHCHe pe3epBe y BOIOHOCHHM CpeIHHAMA
IyKOTHHCKE M ITyKOTHHCKO-KABEPHO3HE mopo3HoctH 18,16m%s, a yxymme 41,79ms.
CBeyKynHH GHIAHC MOA3EMHHX BoAa je: Ommancme 21,71m/s, m yxymme 50,89m’/s [4].
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CXOIHO 3HA4Yajy MOJ3CMHHX BOJa MOCEOHY MaXky TpeOa MOCBETUTH 3AIUTUTH BOAA O]
3araljema.

MuHepaiHe, TepMaJIHEe U TSPMOMUHEPAITHE BOJIE

Ha mpocropy Pemry6nuke Cpricke perncTpoBaHO je HH3 1I0jaBa MHUHEPATHHUX, TEPMAIHUX U
TePMOMHUHEPATHUX BOAA YHja JHEKOBHUTOCT je Beh omaBHO mo3HaTa. OCHM Y METUIIMHCKE
CBpXE BOJIe CE€ KOpHUCTE y OAamCKOM TYpH3MY, CIOPTY W peKpeanuju, 3a Qramupame Kao
CTOHAa MHHEpaJHa BOJA, 38 BOJOCHAONjeBamke CTAHOBHHUINTBA, a MOryhe je M eHepreTcKo
kopuiheme. Boae npunanajy pasauauTiM XUAPOXEMH]CKUM IIPOBUHLIMjaMa.

Haj3nauajuuje axktuBHe Oame cy. Mibewanuna — Kosapcka Jlyoura (cymmopoBuTe
munepanue Boje), Lpuu ['ybep - Cpebpenumiia (apc€HCKO — JKeJbE30BHUTE - CyJdarHe
pamuoakTHBHE BOje), Bumerpaacka Oama — Buinerpan, Kymammwm-IlpmaBop (Tepmanse
Bone), JBopoBu — bujesbuna, Jbenubanu-Hoeu I'pax, bama Bpyhuna-Tecnuh, Cprcke
Tormuue, Cnatuna, Iexep, Jlakramm (tepmomuHepanne Bojae), Koznyk-3BopHHK
(yrspuuHo-KHCcene MuHepanHe Boje). OcHMM akTUBHHUX Oama mupoM Pemy0Oinuke jaBiba ce
BEIHMKH OpOj HEOOBOJPHO HCTPAKCHHWX HM3BOPHUINTA MHUHEPATHHX, TCPMAIHHUX H TEPMO-
MHUHEpAIHUX BOJA KOjEMa Ce y HapeOHOM mepuoay Tpeba matu Behu 3Hauaj ca acrekra
Mmoryhuoctu kopumhema y 6amcke cspxe [8, 4, 15].

MNPUOPUTETHE MWHEPAJIHE CHPOBHHE 3A JAJbA HNCTPAXKMBABA U
EKCIUVIOATAIIMIY W CTPATETUJA HNCKOPUITHRABABA MHMHEPAJIHUX
PECYPCA

Hajsehn nmno muHepamHux cupoBuHa PemyOmuke Cpricke OIjemeH je Kao MEepPCIeKTHBAH 3a
JlaJba UCTpaXKHMBabha ope)eHNX reosomKuX (popMalja-MeTaloreHEeTCKUX 30Ha U 00JIacTH.
C 003upoM Ha CBjeTCKE TpPEHIOBE, MOCEOHO Cy MOTEHIUpaHa HCTPa)KMBabha JIEKMIITA
€HEepreTCKUX CUPOBHHA, IITO HAC 00aBe3yje 3a HacTaBaK Ha()THO TE€OJIOIIKUX MCTPAKUBAbA
cjeBepHOr U jyrouctouHor aujena Pemnybnuke Cpricke. C 003MpoM Ha CKyIla HCTPAKUBAHA,
npeiaxe ce u3paja MPOMOIMOHMX IMaKeTa — TeHJepa, OJHOCHO H3JaBame KOHIIECHja
cTpaHuM HaTHUM KoMmnaHujama. OBaKoO KOHIMITUpaHa CTpaTervja y 100poj MjepH 3aBHCH
U 0]l MOJIMTHYKE BOJbE HA HUBOY BiacTu bocHe n Xepleropuxe.

IITo ce THye NexKUINTa yriba Ty je CUTYaIlMja jacHa, jep je moTeHImjaaHocT Beh onapeljeHa,
Ha OCHOBY KoOje ce IUIaHMpa W3rpajmba JOJATHHX OJIOKOBa TEPMOEJIEKTPaHa, OJHOCHO
n3rpaama HoBux (CtaHapu 1 MUJbEBUHA).

JlaHac je ounTa MOTPaKEba 3a METalMMa HUKJIA, KOOAATa W IPYrHX 3HAYajHUX ajiu ciabo
3aCTyIUBCHUX MeTasla. Bumie roanHa cTpaHe KOMIIaHHje MHCHCTHPAjy Ha KOHIlECHjaMa 3a
HUCTPAKUBalke HUKIOHOCHOI Jexumra Mokpa I'opa-Bapaumre, anu 1noj HNpUTUCKOM
3aCTYITHUKA €KOJIOTHj€ NHUIMjaTUBE Cy HEOMpaBAaHo o10adueHe.

[lojenHe HeMeTaNWYHE MHHEpaTHE CHPOBHHE HMajy BEJIUKY IOTCHIUjalTHOCT.
O0e30jehene cy pesepe 3a momahe motpebe anmu u 3a u3B03. [loceOHO cy m3pakeHe
norpede 3a MHUHepanuzanujama Oopa, MehyruM Ha TepeHuma MajeBune kox Jlomapa
PErHCTpPOBaHE Cy CaMO MHHEpaJoIlKe IOjaBe Ha KOjUMa ce BpLIE HCTPaXKHA OyIIeHa.
IMocroje 1 MHOTe Ipyre, NPETEKHO MIUHEPANIOIIKe MojaBe, Koje Tpeda HCTPaKUBATH.

[punukoM AaBama OJO0OpEHA 32 HMCTPAXUBAKEC W 0J00perma 3a H3BOheme pydapcKux
eKCIJIOATAI[MOHNX PaJioBa HAJUISKHHU pernyONMYKM OpraHd BOJE pavyyHa O PALMOHAIHOM
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HCKOPHUIITaBalky MUHEPATHUX pecypca. Y nociujenmse Bprjeme nosehan 6poj HHBECTUTOPA
(momahux u crpanux) y PenyOmuky Cpricky Ha uckopuinhaBamby MUHEpalHHX pecypca.
IMpenyseha koja cy aHraxkoBaHa Ha EKCIUIOQTAllMjH HACTOje y3 INTO Mame TPOIIKOBA
00e30jenuTi Behy mOOWT, IITO MOBIYM HEPAIMOHANHO KOpWIINEme JIEKHIITa, IMITO je
HEJIOIYCTHBO Y CTPaTEIIKOM HWHTepecy W mpema Oyayhmm reHepammjama. EHepreTcku
MOTEHIMjal cBpcTaBajy Pemybnmky Cprcky y jenHy on HajOoraTwjux peruja y
jyroucrounoj EBpormm. Haxamoct, mpomsBoama eHepruje y mocrojehnMm objextnma
3aCHOBAHA je Ha TEXHOJIOTHjaMa pa3BHjeHHM Ipuje Buile of 25 roamHa. Maxo ce pamu o
CTapoj TEXHOJIOTHjH IPOU3BOAKA CHEpruje y foMahiM KarmanuTeTnMa Ha 0a3u MHHEPaTHUX
pecypca npemariryje gomahe noTpe0e Te ce BUIIKOBH H3BO3E.

On mIaHUpaHWX EHEPreTCKUx mpojekata y PemyOmmium Cprickoj, 3aCHOBaHMX Ha
MUHEPAJIHUM CHpOBUHama, Tpeba mcrahu wirpaamy apyre dase y pyaHurmuma lanko u
VYribeBUK Te U3rpaamy TepMmoenekTpane y Cranapuma. IlocToje unaumuje 1a 0u y pyaHuKy
MusbeBHHA MOTJIO JI0hH 10 0OHABIbatha MPOU3BOIE U U3TPA/IIHE CHEPIeTCKOT 00jeKTa.

3a cucremarcko uckopuirhaBame pecypcea moxkespHo ou 6mo na ce ypanu SWOT anammza,
IITO je yCTBapu JeQHUHUCAE jaKNX CTpaHa, CIa00CTH, MPIIINKA U TPUjETHH Koje 01 MOoTriie
yTUIATH Ha pas3Boj PemyOmuke Cpricke y AWjelly MHHEpaJHUX pecypca. Jake cTpaHe
MIPeJCTaBIbajy cpeacTBa/pakrope koje PemyOomumm (perwju WM JIOKajTHOj 3ajCTHFIN)
OCUTrypaBajy KOHKYPEHTCKE IPEIHOCTH U olpel)eHo moapydje YHHe NMPHUBIAYHEM 32 KHBOT
n pan. Crnaboctu cy ¢akropu WiIM TPEHAOBH KOjU Cy TIpenpeKke WM OrpaHuueHa
€KOHOMCKOM DPa3Bojy (COLHUjaTHOT, (GU3UUKOT, (PHHAHCH]CKOT, PEryJIaTOPHOT, MOJUTHYKOT,
€THUYKOT WM TPaIULUOHAIHOT Kapakrtepa). [Ipuimke cy yclIoBH KOjU OJIaKIIaBajy HIU
omoryhaBajy pa3Boj KOHKYPEHTCKUX NpeaHocTH. [IpujeTme Cy HENMOBOJbHU TPEHIOBH KOjU
BOJIe Ka TyOuTKY.

W3pagom crynmja, KpaTKOPOYHHX W CPEAEPOYHMX IIpPOrpaMa HCTpakuBamba y OWUTH ce
MHHIMpa TEOUCTPAXHUBAYKA JjenaTHOCT. CBa MCTpaKMBamba, OJHOCHO HUXOBH PE3yJTaTH,
MOpajy OWTH TOJ MHI'CPEHIIMjOM JpKaBe, IITO 3HAYH Ja je M3paja CTyAHja U mporpaMa y
HaJUIe)KHOCTH PECOPHOT MUHHCTAapcTBa. [la OMCMO y MOTIYHOCTH 33/10BOJBHIN KPUTEPH]jyMe
n3paje cTyauja U Iporpama, HeOIX0IHO j€ N3BPIIMTH aHaIN3y KOMIUICTHE JOKyMEHTAlH]je
U CaBPEeMEHOM METOAOM opurMHaiHux codrBepckux mnakera MAIl (MyntuatpuOyTuBHa
MPOTrHO3a OI[jeHe MHHEPATHUX pecypca), Ha 0a3u BEIUKOT Opoja TEONIOMIKAX U
AQHAJIMTHYKUX IOJIaTaKa ca U3pajioM OPOJHUX MPOTHO3HUX KapaTa MMHEpPAIHUX CHPOBHHA Y
Pa3IMYUTUM METalo-TeHETCKUM jennHunama Pemyonnke Cprcke.

3AKJbYYAK

Y PenyOmumu Cprickoj Kao pe3yiaTaT MHTCH3UBHHUX T'€OJIONIKUX MCTpaKMBama MpHje para,
OTKpMBEHa Ccy W JAeduHHCaHa MHOTOOpPOjHA JIEKHIITA EHEPreTCKUX, MeTATUYHUX,
HEMETATNYHUX MUHEPATHUX CHPOBHHA, Tpal)eBUHCKUX MaTepHjajia, MUHEPATHIX M MUTKHX
Bona. Jlebunucane cy pyaoHocHe (Gopmainmje 3a Koje ¢y Be3aHe pynHe (opmainmje IaThux
MUHEPATHUX CHPOBHHA M PYIHA JICIKHIITA.

Wsrpahlenn cy MHOroOpoOjHM KamalMTETH eKCIUloaTaluje, NMpHUIpeMe W Ipepane BehmnHe
MHUHEPaJIHUX CHUPOBHMHA, KOjU Cy TOKOM para BehuM aMjenoM JeBacTHpaHH, Tako Ja je
MIOCTOjaJI0 OJICYCTBO OMJIO KaKBUX MPOW3BOJHUX aKTHUBHOCTH y OBOM JIMjelIy Jj€IaTHOCTH, a
00HaBJbakE y MOCINjEPATHAM CIOKEHUM €KOHOMCKUM YCIIOBUMa U aMOHMjEHTY Cce OJIBHjalio
BEOMa CIIOPO.
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Hapymiena je opranun3zanuja, IuiaHUpame M peain3alnja pyaapcKo-TeoI0MKNX UCTPAXKHUX
panoBa, Tako Ja je eBHICHTHA OJCYTHOCT OMJIO KaKBUX MCTPa)XKMBAuKUX PajoBa MO CBUM
BUioBUMa oBe TrpaHe wuHaycrpuje.llocToju ompaBoaHOCT INEpPMaHEHTHUX T'EOJIOIIKUX
HCTpaXKWBama paad AyOJber CIO3HaBama PYJOHOCHHX W PyIHHUX (GOopManija, OTKpHUBAba
HOBHX MHHEPAJIHUX CHPOBHHA M OOJbeI I0O3HABama OTKPUBEHHX pAJd CBE OIUTPHjHX
3axTHjeBa TPXKUIITA. T0 3HAUM Ja Tpeda TPaKUTH JICKHIITA Koja Iajy 00Jbe KBAIUTATHBHE
ToKa3aresbe 1 00Jbe YCIOBE eKCIUIoaTarlyje.

Hemeranum u rpaljeBUHCKM Marepujany Cy Haj3HAYajHUjU HEUCKOpWIINEH MOTEHIHjal, 3a
pa3BOj MHUHEpalHe €KOHOMHje, Ia IMope] HocTojehux Npou3BOImBH pPEeaHO je pa3BHjaTH
HOBe.MuHepaiHa cTpaTeruja ¥ NOJIUTHKA, Kao U HjeIOBH eKOHOMCKeE MoJuTHKe Pemy0inke
Cpricke, Mopa MpeKo YTHIdja JpKaBe W OpHjCHTALUje Ha TPIKUIIHY IPUBPERY Y
ycknahuBamy MHTEpeca ApiKaBe M NMPHUBATHOT BJIACHUINTBA, aJeKBaTHUM 3aKOHOJABCTBOM,
oxroBapajyhuM MOHHMTOPMHIOM Y IpOLIECY TpaH3MIHMje, KOjU MMa 3HadajaH 3aMax Kpo3
OpraHu3aiyjy, IUIaHHpamke K H3BOhCHE TICONOIIKMX HWCTPaKMBama, 00e30jeuTH U
MOKPEHYTH MUHEPAIHy eKOHOMH]jY H PEPOIYKIHjy MHHEPaIHO CHPOBUHCKe Oase.
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MUHEPAJIHE CUPOBHUHE PEITIYBJIUKE CPIICKE

Jlazap Byjrosuh?, JIparan Murposnh®, Esnua Jluekosuh-Tomuh?

1 "
Penybnuuku 3a600 3a eeonowka ucmpascusarsa Penyonuxe Cpncke, I'eo3a00" 36opHux

PE3MME

Ha tepuropuju Penybnuke Cpricke eBUAEHTHpaHa Cy MHOTOOpOjHA JISKHUINTA H II0jaBe PA3IHMUUTUX
MOpPGOTCHETCKUX W EGKOHOMCKHX THIIOBA OPYICHA METAIMYHUX, HEMETATHYHUX M EHEPreTCKHUX
MHHEpAIHUX CHPOBHMHA, BEIMKH MOTCHIMjall MOA3CMHHUX NMHUTKUX, TEPMATHHX M TEPMOMHHEPATHHX
Boja. HaBemenu pecypcu kao TpeiMET €KCIUIOATalldje, MMald Cy, U HMajy, BEJIMKH YTHIA] Ha
NIPUBPETHN Pa3Boj 3eMibe. TOKOM INPONUIOT BHjeka MHOTA JIOKHINTA U FUXOBE OMIAHCHE pe3epBe
JNOOpHM JAWjesioM Cy HCIPIUBEHE M II0CTOje PeayHe HPETHOCTaBKE Ja €€ PYyAapCKO-TEOJIOIIKHM
JoMCcTpakiBambUMa nosehajy pyiHe pe3epse, He caMO MHHEPATHUX pecypca KOjH Cy y eKCIUTOaTaIjH
WIH y IpUnpemy, Beh u Ipyrux MUHEpaIHUX CHPOBHHA. MUHEPAIHH PeCypcH MpeCTaBIbajy OCHOB 3a
pPETHOHANHO IUIAaHMpPAWkEe pasBoja pyJapcke HHIYCTPHjeé W PETHOHAIHOI Tparama 3a HOBUM
JISKUIITAMA MUHEpAITHIX cupoBrHA Pemrybmmke Cprcke.

KibyuHe pujeun: MeTannvyHe, HeMETaIMYHE, CHEPreTCKE, BOJE, PeCypcH

MINERAL RAW MATERIALS REPUBLIC OF SRPSKA

ABSTRACT

In the territory of the Republic of Srpska are registered numerous bearings and occurrences
of various morphogenetical and economical types of metallic, non-metallic and energetic
mineral resources and significant potentials of groundwater: drinking, mineral, thermal and
thermo-mineral water. Mentioned resourses, as object of exploitation, had been and have
today, big impact on economy development of country. During last century most of these
bearings with their balance reserves are mosty deplated and today here are real assumptions
that these reserves can be increased throught new geological researches, not only researhes
of these resourses: in explatation or in preparatory stage of exploitation, but also other
mineral resources. Mineral resources are base for regional planing of the development of
mining industry and regional researches of new bearings of mineral resources.

Key words: metallic, non-metallic, energetic, waters, resources
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YBOJI

Ha rtepuropmju PemyOmuke Cpricke eBHUACHTHpaHa Cy MHOTOOpOjHA JISKHWINTA W II0jaBE
pasNMYUTHX MOP(OreHEeTCKMX M EKOHOMCKHX THIIOBa OPYAHCHa MCETAINYHHX,
HEMETAIMYHAX M EHEPreTCKMX MHHEPAJHUX CHPOBHHA, BEIMKU MOTCHIMjANl MOI3EMHHUX
IUTKUX, TEPMAaJHUX W TEPMOMHHEpalHHX Boma. HaBemeHH pecypcH Kao IpexMmer
eKCIUToaTaIlije, IMalIl Cy BEJMKH YTHIAj HA MPHUBPEIHU pa3Boj 3eMJbe. TOKOM Mpommior
BHjeKa MHOTa JIEXKHIITA U BUXOBE OMIIaHCHE pe3epBe NOOPUM JIHUjesIoM Cy MCUPIIJbCHE aln
IIOCTOje peajlHe NPETIOCTaBKe Ja Ce TEOJIOMIKMM JOUCTpaXkHBambuMa mnoBehajy pynHe
pe3epBe. CBa TeoJsIoOIIKa UCTPaXKMBamkba JAUPEKTHO C€ AIUTMIMPAjy Kako Ha eKCIUIoaTalijH
TaKO M Ha TEXHOJIOUIKA pjellieha Yy MPOM3BOAKBU M KOpUIIhemy MUHEpaIHHX pecypca.
WznBajame HajBeher nujena MUHEpAIHUX CUPOBHHA 3aCHOBAHO j€ Ha IIO3HATUM MUHEPAIIHO-
CHPOBHHCKHM pPECypCHMa, OJHOCHO FHHXOBOj TIO3WIUjH TE€ METAJIOT€HETCKOj |
MHHEpareHeTCKOj eIoXH CTBapama. HamoMumeMo /1a je OBIje MPe3eHTOBaH caMo Iperiies
3aBpIICHE KIbUTe, KOja ce IPHUIIpeMa 3a ITaMITy.

OINIITE TEKTOHCKE U 'EHETCKE KAPAKTEPUCPUKE

Tepene mmper mompyuja PC wusrpaljyjy MHOTM CTHJEHCKH KOMIUICKCH Pa3IHIUTHX
TEOTEKTOHCKMX jeAMHHNAa u crparturpadcke mnpunagHoctd. Hajehu amo wmsrpabyjy
JIMHApUIU KOjH CE Ha CjEBEPOMCTOYHOM [Hjelly CydueshbaBajy ca O(PHOJHUTCKUM II0jacoM,
OJTHOCHO 3amajHuM jaujenoM Bapaapcke 30He. Joun yBHjek Cy HejacHH M Y (a3u JaHaIIBUX
KOpEJIAIIMOHUX HMCIHUTUBAKka MaNe030jCKH KOMIUleKcH y ocHoBM JluHapupna. Wnyhu on
cjeBepo3amnajga Ka jyroucTOKy HaBeJeHy OCHOBY YHMHE IET jeJMHUla-TepaHa, u To: CaHCcKo-
yHCKH TepaH, LleHTpanHobocaHCcKe MIKpuibaBe IUiaHuHe, Jagapcku Oiok TepaH, JIpuHCKO-
WBaWkUYKa  jeOUHHUIA-TepaH, VCTOYHOOOCAHCKO-AyPMHUTOPCKA  jeJUHHUIA-TEPAH  H
JlaMaTHHCKO-XepIETrOBaYKA KOMIIO3UT-TEPaH.

METAJIOTEHETCKE 1 MUHEPATEHETCKE JEAMHUILIE PEITYBJIMKE CPIICKE

Tepuropuja  PenyOnuke Cprcke Hajsehum  nujenom  npumana  [IuHapuiuckoj
METaJIOTeHETCKOj TPOBUHLMJH W YHHE je TOTOBO CBE JIMTOCTpATHrpad)CKe jeAWHHLE O]
kamOpujyma 1o kBaprapa. /[luo TepuTopuje mpumaza Bapnapckoj 30HM (3amagHH MO
Cprcko-MaKeIOHCKEe METaJOreHeTCKe MPOBHHIM]E) ca JUTOCTPATHIPadCKUM jeqUHHIaMa
Ol jype 1O TOpme Kpele, W TeplujapHe TBOpeBuHe IlaHOHCKOT OaceHa. Y OKBHUPY
JluHapucKe NPOBHHIIMjE U3BOjEHO je 6 METalIOreHeTCKHX-MHHEPAareHeTCKHX jeMHuLa (a
Y OKBHPY IHX U3IBOjeHE Cy METAJIOTCHETCKO-MUHEpareHeTCKe 001acTH):

3anaonu nojac Bapoapcke 30ne
JyxHa "30Ha" ITaHoHCKOT GaceHa
Meranorenercke 1 MuHepareHeTcke oomactu Motajurie u [Ipocape

Jlunapuocku ogpuorumcxu nojac

Meranorenercka obnact jyrouctoune Kozape u bama Jlyke
Mertanorenetrcka obnact Y3noman-bopja-Tecnuh

Pernonu: Y3noman n bopja-Tecnuh

Meranorenercka obmact O3pen-Komyx

Meranorenercke obiacti ucroue bocue

Mertanorenercka obnact Bumerpana
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Memanozenemcka 30na Jlpuncko-usarsuukoe enemeHma-mepena
Mertanorernercka obnact mupux noapydja Cpedpernune-bparynna n Mumiha
Pernon Xan I1ujecak-Bnacennmna-Illexopuhn

MertanoreseTcka 1 MHHepareHeTcka oonact Jpumada-3BOpHUK

Memanoeenemcka 30na "cpeduwrux" Juuapuoa
Jbybujcka meTasoreHercka oonact

Meranorenercka obnact LlentpaanobocaHckor pyaoropja
Perunon Jajue-Mpkomuh I'pan

Memanoeenemcka "3oua" Hcmounobocanckoz-0ypmumopckoe mepena
Mertanorenercka obmact [Ipade

Memanoeenemcka obnacm Yajuuue-I opasicoe
Memanoeenemcka obaacm Doua-Jlebpunux-3enenzopa

3ona "cnomawreux" Jlunapuoa-larvamuncko-xeprieroBadyku KOMIO3UT TePEH
Mumneparenercka obnact CpHetuna-Ilnazenuma
Mumneparenercka obnact HeBecume-I"anko-Tpedume

Ocmana noopyuja-pecuonu Memano2eHemckux U MUHepaceHemcKux CUposUHa -
(bokcumu, yemesu, BOJTHA THjEA)

MuHepallHe CHPOBHHE, OJHOCHO PEcypcH OOKCHTa, yrjbeBa M JICKHINTA MHUTKHUX BOJA Y
MOJ3eMJbY, 3aCTYIIJbCHE CY y CBUM jeAnHHUIama J{nHapuia, ocuM OOKCHUTa KOjH HEOCTajy y
cjeBepozanagHoOM aujeny Bapnapcke 30mHe.

METAJIMYHE MUHEPAJIHE CUPOBUHE - IIPHN METAJIN
JIEXKMIITA T'BOXDBA

Tepenn koju npunanajy PenyOmumu Cprickoj BHjeKOBHMa MpeCTaBbajy 00JacT MMO3HATY
1o 60raTcTBY MHOTMX MHHEpAIIHUX CHPOBUHA, y IPBOM peay rBoxha. [lopex Bpio pujeTkux
nojaBa CaMOPOJHOT TIBOXKh)a y NPHPOAM Ce Haja3W NPEeKo CTO MHHepaia rBoxba, ITOK
NPaKTUYHM 3HAYaj MMajy CaMO PYyIHH MUHEPAU U TO: MAarHeTHT, XEMATHT, TUMOHHUT, TCTHT,
cuzieput, rBo3/ieHU xiopuTH. HajBaxxnmje m HajBehe mexwmte TBokha y PemyOmmim
Cprckoj je nexuwute Jbybujcke memanozenmcke obaacmu. I eHETCKUM KapaKTepHCTHKaMa
oOyxBaheHe cy mulale masngeo3ojcke U TeplyjapHe pyiloHOcHe GopManyje rBokha. I'eHercke
rpyme npemMa ycjaoBHMa JIOKAIN3aIHje U 3aKOHOMjEepHOCTHMA pa3MjeliTaja Cy:

—  I[IpUMapHa CHJEPUTCKO-aHKEPHUTCKA JIEKHIITA

—  CeKyHJapHa-ayTOXTOHa

—  IpeTajo)XeHa-aJoXTOHa

—  XHJpoTepMaliHa

BunoBu nojaBibuBama pyioHOCHE (opMalyje Miialer najeo3onka ¢y THjella HelpaBUITHOT,
COYMBACTOI WJIM TIOYACTOT o0imKa, pjehe y BHIy *HIla MM ClI0jeBa, HA OCHOBY 4era cy
n3zaBojena 3 oapehena popmarnriona Tua:
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- MapuHCKa (T€OCHHKIMHAIIHA)

-  KOHTHMHEHTalHa (MapWHCKa W KOHTHHEHTasHA MelycoOHO cy moBe3aHa W
Hajuemnthe cy y BHIY IijenHE)

- XHUApOTepMajHa

Pynny 3ony JbyOuje unne pymHa mosea LlenTpamanx u JyxHnx pyaumra Te Bunpemaxa,
3aTuM pyaHUX nojka Tomammme u Omapcke. YHyTap AeUHIUCAaHNX PYIHUX 1T0Jba YTBpheHe
cy pynmoHocHe ¢opmarmje rBokha Mialjer mameo3oWka W HEOTEH-KBapTapa yKYITHE
nospumse 01 700 KMP, 0XHOCHO PErHCTPOBAHO je BHIIE JECETHHA PYAHHX 110jaBa U MATHX
JISKUIITA CBa TPU T€HETCKa THIA: NMpUMapHa M CeKyHIapHa ayTOXTOHA JISKHIITa rBoxia
MapUHCKO-TEOCHHKIIMHAITHOT (DOPMALIMOHOT THIA, CEKyHIapHa aJTOXTOHA JISKHUINTa TBOXha
KOHTUHEHTAJIHO ()OPMAIMOHOT THIA, T€ XUAPOTEPMaIHU (OPMAIIOHU THUIl Y BUAY PYAHUX
nojaBa, Koje 3a cajJa HUCY EKOHOMCKM 3HauajHe. Hajsehm nuo JbyOujckux pyaHuX
¢dopmanuja Fe cTBapaH je y MapuHCKO] cpeauHu.OBUM JEXKHIITHMa Npunanajy: PymHu
pejor — T'omipeHmIa, TOMamIYKko pyaHO ToJbe (JiexkumrTe jykHa Tomamuia), Omapcko
pyzHo mosbe (exwuimTa Jezepo, byBau n Humesuhn), Janpa (nexxummra bpro u Bunpemak),
nexunuta y Konpusau u XXypuHoM noToky (M3BaH Merajiorese 30He). Jlocra je yjeqHaueH
cagpkaj rBokha M OCTANMX cCacTojaka, XOMOTEH MHHEPAHO-TETPOrpa)CKH CacTaB H
KapaKTePUCTHYHM CEAMMEHTHH TpOIecH. Pasimke cy y3pOKOBaHE HAaKHAJIHHM
xuapoTrepMaiHuM mpouecuma. To cy BehHMHOM codMBacTa WM CJIOjeBUTa pyIHA THjena,
NPOMjEHHMBHX alld 3HA4YajHUX IMMEH3Hja, KOja Cy W3/IBOjeHa Y [Ba, HAIVIAIICHO Pa3jMyuTa
Mopdoromka Tuna u To: mun Tomawuye u mun Konpusne.

Jleoscuwma 26o0dicha ynwymap kapOOHamuux cmujena TPENCTaBJbajy HAjCIOKCHH]Y TPYITy
pyaHux obpazoBama Jbybujcke MeTanoresne odnactu. To je 30Ha COUMBACTUX U CIIOjEBUTHX
pyaHux THjena mmpoka 2 Km a myrauka 10 Km ca pasziudutoM KOHIEHTpauujy pyaHHX
MHUHEpana, OJHOCHO CTBapama HW30J0BAHMX I[I0jaBa  CHIEPUTA M  MACOBHHM
KOHIIEHTpaI(fjaMa aHKEpUTa Te TBOXN)EBUTO JOJIOMHUTHYHUX Kpedmaka. I[IpeamerHa
JISKHIITA JIONUPAHa Cy Ha IHPOKOM rpoctopy JbyOujcke pynHe 30He. Y KOHMUHEHMAIHUM
¢opmayujama TBOXKHA MPETANOKABABE JICHKHUILTA BPIICHO j& MEXaHHYKUM TPAHCIIOPTOM,
Y3 HHTCH3UBHY OKCHIAIN]Y, Y OONIMKEBE Mamke Aenpecrje GopMupaHor naneopesbeda HOBE
JICTIO3ULIOHE CpEeJMHE, KOje IpeMa PEeKOHCTPYKIHMjU I0JI0XKaja JIekKe NPEeKO HMPUMapHUX
JISKHUIITA WM HEMOCPEIHO y3 HBUX a MPEACTaBJbajy IeoIONIKH H3Au(epeHIupaH mojac y
pynauMm 3oHama (Tomammuko u Omapcko pyaHo mosbe). Ty cycpehemo komagactu
JIMMOHHMT, MPAITHHACTH JIUMOHHUT U OpaHI.

Heocen - ksapmapmne pyodonocne gopmayuje 2eoxcha Cy W3IBOjeHE y TOCEOHY TpyILy
JbyOujcke MeTanoreHeTcke o0iacT, a Be3aHe cy 3a pynaHa nosba Omapcke u Tomammie.
OBe KOHTMHEHTalnHe pyaHe (opmauuje rBoxkha NpelcTaB/beHEe Cy y4ecTaluM OOYHUM H
BEPTUKAJIHUM CMjeHHBamkeM pyzAe W nparehe cenuMmeHaTHe (anujaaHo u3nudepeHrpane
LjelMHE CEJVMMEHTHUX TBOPEBHHA, INTO yKasyje 1a Cy JISKHIITAa CTBapaHa Yy DPEIaTHBHO
HEMHUPHO], TUIMTKOBOJHO] CPEIMHM ca HECTaOMIIHOM CEAMMEHTAlMjoM INTO IOTBphYjy
MHU30JIUTCKE TEKCTYpe PyHe, YKPUITeHA CeAMMEHTAlllja U PelaTHBHO BHCOK canpxkaj SiO,.
JleOspuHa pyaHUX THjesa Bapupa y uaTepBary ox 10-30 m, a mjectumugno m3Hoce 50 m, ma
u npeko 100 M, kaga je u KBaIUTET HAjOOJbU. Y3 BUX C€ UeCTO jaBJbajy pyaHe (popmarmje
MHUHEpPaJIHUX IMTMEHATa U TeXHOreHuX Fe cupoBuHa.
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Ocmarne nojage u nexcuuima 260x#cha Ha NANE030jCKUM MEPEHUMA UCTNOYHE U [Y2OUCHIOUHE
Penybnuxe Cpncke

Kopx cema Oxocosuhm (Yajaude) yTBpleHa je 10jaBa MarHETUTa M TO M3YKEHA COUYNBACTa
pyzHa tHjena (mohHoctu 0,8 M u myxuae 60 M, 20 M uCHo MOBPIINHE).

Oxo Bapowwma y upemjemy Macammu-3ekoBuhn-I'ajeBH OTKpHBEHa je pyAHAa 30HA Ha
nyxuHU of oko 700 m. Hacimare HUKJIOHOCHO-XEJBE3HE PYAE JEXKE HUCION MPKO3EICHUX
Tjenrdapa, cJI0jeBUTHX JIaopana 1 JaOpOBUTHX IIKPUJballa, Ka0 M TA0IMYacTUX KpeUmbaKa
ropse KpeJie, Ha 06J1aro HarHyToj MaJiHU TPOIIHOT CEPIIEHTHHHCAHOT NePHIO0THTA.

3e7IeHOMpPKH OOJIMUTH PEJIOBHO CE jaBJbajy Y LIEMEHTHO] Macu 0a3alHUX KOHrjoMepara y
00JMKy CKIaJioBa W couuBa, AcOpune 1-5 m, caapxkaj Fe-18.64%, FeO-8.26%, Fe,Os;-
17.52%.

LipBeHOCMEhM OONMUTH ca BUCOKHM CaIpiajeM jkKeJbe3a W HHUKIIA, Kao W MOBOJbAH OIHOC
XpoMa IpeMa HUKIY, KOjU je y BHMa YTBph)EeH, YMHH OBy 0OJNacT E€KOHOMCKH BpJIO
3HAYajHOM.

VY upBeHUM pOXKHAIMMA cajapikaj rBoxha, HUKIIA, XpoMa U JPYrHX METaia je BpJIo Malld u
nsHocu: 10-15% Fe, 0,05-0,7% Ni, 0,1-0,3% Cr.

- V noapyujy Cpebpenutie (Kpmuhu) mojasa pyne reoxha numa npoayKTHBHY ceprjy MOhHY
oko 20 m. JleOspuHa MOjETUHUX COYHMBA U CiojeBa kpehe ce o Hekoiauko ¢m mo 0,8 m.
I'soxhe je, HajBjepoBaTHHje MPUMAPHO-CEIUMEHTHOT MOCTaHKA. [IPUCYCTBO BYJIKAHCKHUX
ctujeHa W TydoBa y ONIDKO] OKOJMHM M Yy HHBOY IIOjaBJbMBama TBOKha, HaBOOM Ha
3aKJby4aK Jla je MOCTaHAK BE3aH 3a BYJIKAHOI'CHO-CeJAMMEHTHe mporece. Octane rmojase,
Belie Hacnare okepa Hanase ce y noapy4jy Bemukor u Maor ['ybepa,

- Ocrane mojaBe pyxae reoxkha Ha Teputopuju Pemybmmke Cpricke cy kox Mpkomuh I'paga
Ha monpy4jy Jlucune, Cumakopo, bratanna kox Tecnmha, mmaamaa Motajuma, 3yOnu Koj
Tpebuma.

- MuHepanu nupuTa, HOpeA PYAHUX MHHepana rBoxba, MpencTaBibajy Haj3acTyIJbeHH)e
MHUHEpaJie y TOTOBO CBHM cTHjeHama jutocepe. Hamasuiira mupuTa Haj3acTy/beHHja Cy Y
Majie030jCKUM ¥ TMEPMOTPUjaCKUM KJIacTHYHUM a pjehe u kapOoHaTHUM cTHjeHama
(Kompusaa-Ilpujenop, moapydje Yajuuda, @oye u HEmTO Mambe 0Ko [opaxia, y JauTuMa
kox Cpebpenurie, y moppupuruma y goauau CyTjecke, UT).

JIEXKMIITA U TIOJABE MAHI'AHA

MuHepanu3anyje MaHraHa Hajueirhe cy eBHAEHTHpaHEe YHYTap TpPHjacKUX W jJypCKUX
TBOpPEBHHA KOj€ CYy T€HETCKH, AUPEKTHO WIM MHANPEKTHO, BE3aHE 3a OpPEoJie BYJIKaHOTCHO-
CeIMMEHTHUX CTHjeHa, OJTHOCHO 3a ojpeleHe obnactu J{MHapHuaCcKe TeHEeTCKe MPOBHHIIM]E.
Ha ocHoBu nocanmammer mpoydaBama reosiolke rpale TepeHa u3gBojeHa Cy 4 TeHeTCKH
pasnuuuTta THIa 00pa3oBama MaHTaHCKE py/e: MarMaroreHa (BYJIKaHOTE€HO-CEIUMEHTHA U
XHIpoTepMaiHa), CeIUMEHTHa, WHQWITpanpoHa W pacunHa. HajpacmpocTpameHuja
€KOHOMCKH Haj3HaudajHHja Cy eCXallaTHBHO-CEJVMEHTHA JIeXKHIINTAa, Ha KojuMa je Omia
3acHOBaHa CBa JI0CaJallliba MPOM3BO/bA MaHrancke pynae. OCHOBHM MHHEpaje MaHTaHCKe
"tepae pyae" cy muponysut (Mn - 63% u O - 36,8%) u nicuiioMenad 3ajeJTHIIKE XEMHU]jCKE
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¢dopmyne MnO,, a pa3IMYUTOr KpHUCTAJIHOr cucTeMa, W OpayHUT-3Mn,03-MnSiO;.
Hanasumra Mn opyamema perucrtpoBaHa cy y JIMHapuackoM OQHOIMTCKOM Iojacy
HOAUjeJbeHE Y CEKTOPE U TO:

cexmop bamwanyuke Kosape (koHCTaTOBaH BEIMKH Opoj HANa3WINTa, OX KOjUX CY
Haj3HavajHuja y Llymmapuma, bajuanmy m Pujewammma a ocramo cy mojaBe: [arpume,
[omosuhn, ®paroBam, wura.) CBa Ta Hamasumra OWia Cy HpeAMET HCTPaKMBama U
eKCIUTOATaIlje jOIl IpHje TPBOT CBjETCKOT paTa a JgaHac cy BehwHOM 3apylieHH u
HEJIOCTYITHH 38 OCMAaTpambe).

cexmop Yznomay (y pejoHy IiaHuHe Y3moMall yTBpHEHO je JOCaallbuM HCTPAXKUBAKHUMA
u npeko 40 HanasuiuTa MaHrancke pyne. Hajsehe u Haj3HauajHuje Haya3umITe HAa KOME Cy
BpILIEHA IIpoy4aBama je Pynna myma xoj Cwerotune. PaszsujeHo je y jenHom, npexo 1000
m nyraukoMm mnojacy. PyaHa Tujena cy ciojeBUTa /IO COYMBAcTa, TEKTOHCKHM BeoMa
nedopmucana a nmpocjeuan caapkaj Mn je 39,22 - 41,65 % u najsehu je mo caga yrBpheH y
odpumomurckom mojacy bocre m XepreroBmHe Tume U PemyOmuke Cpricke. 3HavajHHja
Hanaszumra cy u: hahwao O6pmo, Kesun Opwmjer, Mukmmuh, 3oBuk, 3eneHuk, bpekume u
HymmuHoBuhn),

cexmop Tecnuh u O3pen (noxkanuter CMpanH),

u cexmop Py0o (KOHCTATOBaHO je BUIIE Hala3WINTa MaHraHCKE PyAe, Ca YUTAaBUM HU30M
Mamux nojasa; Jarnune, Opaiku Opujer uta.).

Tpujacka nanasuwma maneancke pyoe ucmoutoe oujena Penyonuxe Cpncke

VY TpujacKuM TepeHHMa MCTOYHEe BocHe perncTpoBaHoO je M NPOyueHO HEKOJIMKO Hajla3HIITa
MaHTaHCKe pyZe, Koja Cy MPWINYHO CKPOMHHX AWMeH3Wja. Mely mHuMa cy Hajmo3HaTHja
Hanaszumra ko bparynna, Xajnanosune u lllexosuhn.

Ceoumenmua nexcumma MaHeana

CenmMenTHa oOpa3oBama MaHTaHCKe pyae y PemyOmmmm Cprickoj JOKanmm3oBaHa Cy y
pejOHUMaA pacIpoCTpamema IMEePMOKApOOHCKUX CeIuMeHaTa pa3BHjeHHX kox Dode u
Bparynua u xpeaHux cenuMeHnara passujennx kon Ianka (Tuco 1o u Karynumra, cpenmbu
caapkaj Mn je oko 34%.). IIpencTaBibeHu Cy THjeIMMa OTPAHHUYCHHUX pa3Mjepa, COYMBACTOT
00JI1Ka, KOja ce KapaKTePHIIly MPOMjECHBHUBHUM Ca[pKajeM MaHTaHa. Osa HaJIa3UIITa
NPE/ICTaBIJbajy BEOMa HHTEPECAHTAH TEPEH 32 Jiajba MPOyvaBamba.

Hanasuwima maneancke pyoe ynymap naieo30jckux Kiacmuma

VY cekxropy BpaTyHan MuHepanuzanpje MaHraHa MpeCTaB/beHe Cy ca YeTHPHU PyIHA THjea,
Bpesosumom |, 11, 11l © MogyeBnhuma. PynHa tujena cy HempaBmiHOT obmuka. [IprmMapHo,
TO Cy ClIojeBUTa 00pa3oBama K0ja Cy HaKHaJHHM IporecuMa aedopMHcaHa M alTeprcaHa
Jla OCTaBJbajy YTHCAK EIHMI'CHETCKHX TBopeBMHa. Mohnoct um ce kpehe ox 0,4-2 m.
[IpoyueHocT UM je BeoMa CKpOMHa.

Y cexmopy @oua ytBphene cy cneache mojaBe manrana: Kpeue (bpesune, IlameBune,

Ilesun Bpx) m Cnahenouhu. [lopen HaBeAeHOT PETrMCTpPOBaHA Cy W MHQWITpAIMOHA
JISKUIITA.
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METAJIMYHE MUHEPAJIHE CUPOBUHE - OBOJEHU METAJIN
HAJTABUIITA IMHKA, OJIOBA 1 CPEBPA

[TocTanak JexuInTa 0JI0Ba M IIMHKA, KA0 U OCTAIMX CYJI(PHUIHUX PYAMINTA, JUPEKTHO WU
WHJIMPEKTHO j€ BE3aH 3a BYJKAHCKE Ipolece ca MPOMjeHJbUBOM JOMHHALMjOM TaJeHUTa U
ctanepura Kao IIaBHUX PYJHHX MHHEpaja, OJHOCHO canpikaja cpebOpa, kagMmmuja, 6akpa u
3maTa. IIpeMa W3IBOjeHHM METANOTEHETCKHM eroxaMa M 00JacTUMa, OJHOCHO Pa3BHjeHUM
TUTIOBAMA JIS)KHIIITA U TT0jaBaMa IMHKA, 0JIOBa U cpedpa, Ha TepuTopuju Pemybmike Cpricke
perucTpoBaHe Ccy 3 TpyIie: majxeo30jcKa, Tprujacka U TepIijapHa.

[Maneo3ojcka pyaumira

Hanasumira ooBa W IMHKA ca mparehuM eneMeHTHMa 3acTyIUb€Ha Cy y CBUM Miahum
Maye030jCKUM TBOPEBHHAMa Ha TepuTopHju PemyOmuke Cpricke, a H3IBOjUIIHA CMO:
[oxpyudje bnaraja, Jbyouje u Canckor MocTa u
nanazuwma pyoe Zn, Pb, Cu, Sh, Ag u As y nmaneo3ouky jyroucroune bocwue.

Honpydje bnaraja, Jbyouje u Canckor mocra

Haj3HauajHuje mojaBe cpeOpOHOCHE ITMHKAHO-OJIOBHE pyne y Immpoj okonuru JbyOuje
Hanasze ce Ha pyauity bpmo. Y okBupy pyaHor mosba LIeHTpanHuX pyaulnTa, y3 CUAEPUT U
JUMOHHUT TI0jaBJbYjy ce 30He oOoraliema MuUHepanuMa oJoBa W IHWHKA (Y 30HaMa
3eJICHKacToTpakacTe rpalie cuaepura ca KBapIlOM CE jaBJbajy MHUHEpAIU OJOBa, IIMHKA U
Oakpa). JIpyrd HauyWH T[OjaBJbHBaba Cy MjCCTUMHUYHC KOHIICHTpAllMje TaJCHUTA WU
ctanepura y jeHO] BPCTH KOHIIOMEpATHYHO OpedacTe TaMHOCHBE cuaeputHe pynae. OBoj
30HM npunajiajy nojase Ha Kpcrosiy, PacaBunma u 3enoBuma. /leGibuHa OBHX COYMBACTUX
JMjesioBa OoraTHjux MUHEpaauMa ojioBa U 1uHka kpehe ce ox 0,5 mo 4 m, u cagpxaj 4-7%
Pb+Zn. ¥V okBupy pyaHor mojba Jy)KHHX PYAWINTA [€THCTPOBAH je YMTAB HU3 MOjaBa pyna
o5ioBa W 1MHKA. Y pejoHy ucrtouHo ojx Canckor MocTta, pyiHe mojaBe 000jeHUX MeTaja
pacrpocTpambeHe Cy y MHMpeM Mmojpy4jy cBe g0 bponszaHor Majmana. Ha muanuxu
CumakoBo (kox Mpromuh ['panga) perucrpoBaHa Cy Mama Hala3WIlTa  TAJICHUTA,
TeTpaenpura, cdaiepura ca ydemhem u cpedpuux cynduma. To cy Kuie, cOuduBa |
THHUje3/1a YHYTap MEpMEpPHCAHUX KPEUhaKa.

Hanaswumira pyne Zn, Pb, Cu, Sh, Ag u As y naneo3ouky jyroucroune bocue

Y noapyujy Ipade perucrpoBana cy cieaeha namnasumira: [llapysse, ['naBuma, 3apynauie u
Kypjaua (Moxe ce oyekuBaTH Aa hie oBa 30Ha y3 CUCTEMAaTCKO HUCTPa)KMBambe JaTH 3HATHE
KOJIMYMHE JINMOHHTA, OapyuTa M HEITO pye 00ojeHux merana). Y Hanasumry CranojeBuhn
Cy 3acTyIJbeHE KBAPIHO-CHJIEPUTHO-0apUTHE KHile, 1ederne 0J HEKOJIIMKO IIEHTHMeTapa J1o
npeko 1 merap. Ha nokanurery OMmpke y3 6apuTHa *KWIHA THjella U THHUje3/ja Koja HaJa3uMo
y KpeumalyMma U IjeCKOBHUTO-KOHIJIOMEPAaTUYHUM MacaMa M IIKpUJbIIMa 3ala)XeHu Cy
cdanepur, TaJleHUT ¥ CaMOpOXHO 31mato. Y mnozapydjy Pdoue 3HayajHHje HAIM3HINTE je
Mapeso (y3 cdanepur, raneHuT, 0apur, KBapl, oapeleHn cy jour TeTpaeIpuT, XaaKOIHPHT,
IIUPHUT, apCeHONUPHT, CHIEPHUT, LEPY3HUT, KOBEIWH, MajlaXUT M XHJIPOKCHIM XKejbe3a U
Manrana). Y moapydjy Yajauya (y naneo3ojcKuM KpedmaliMa jeaHa 30Ha aebena oko 1 m
CaJpyK TaJICHUT U chaJepuT ca MUPUTOM, KBAPIIOM U KapOoHaTHMa).
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Tpujacka IMHKaHO-0JIOBHA PYAUILITA

Tpujacku, a AjeTMMUYHO M jYpCKM MarMaTUTH jaBibajy ce y JnHapuauMa y BHIY HEIITO
M3OYKCHHX Maca y3 KOje YecTo Joia3e T3B. BYJIKAaHOTCHO-ceAMMeHTHE (ammje. Jako cy
PacipoCTpambeHH KEJHE30BUTH M MAHTAHOBHTH LIKPHJBLH, TY(QOBH U POXKHALM, & Y BUIY
cllojeBa Joflaze M Haciare XeMmaTuTa, CHUIepHuTa, Oapura, Ia W LUHKAaHO-OJIOBHE pYIE.
ITo3zHate cy M T3B. cyOMapHHCKE CyOBYJKAaHCKE XHIPOTEPMAJIHE IMHKAHO-OJIOBHE PYyIHE
xmie kao mro je pyaumre lllympa ctujeHa (ekcIuioaranyja IITHKAHO-OJOBHE pyZAe, Koja
caapky HemTo Oakpa, cpedpa, KaAMUjyMa W HEeKe Ipyre KOMIOHEHTE, 3alodeTa je IpHje
TOTOBO 5 JICLICHU]a, py/a ce MOojaBJbyje Kao CHCTEM JKUJIA ca pauBambHMa).

TeprmjapHa pyauILTa 0JI0Ba U IIMHKA

Tepumjapue TBopeBuHe ca BehuM ydemtheM HMHPOKIACTHTA KOjU CYy JUPEKTHO BE3aHH 3a
AHJIE3UTCKO-IAIIUTCKK MarmMaTh3aM, MOTY Ce MpaTHTH of wmmper mnoxapydja CpeOpenure,
Bbparynua u 3BopHuka 1o JJo60ja. MuHepanusanuje 0J0Ba U [IHHKA HEIOCPEIHO Cy Be3aHe
3a HMHTpY3Hje W edys3Hje OaluTO-aHAC3UTCKHX CTHjeHa. [lopen IMHKAaHO-OJNIOBHE pyIe
Jollaze MHUHepaiH cpebpa, KaaMujyma, OM3MyTa, HOHEKal aHTHMOHA, apceHa, Te II0jaBe
OakapHHX MUHEpaNU3alyja, Kao Yy LCHTPATHUM JHjellOBUMa CpPYNTHBHOT MacHBa
Cpebpenutie.

Pynuo noapyuje Cpebpenuiie

IIpema nocanamimeM cTeneHy MCTPaXEHOCTH, Y mozapydjy CpeOpeHwuile peructpoBaHa je
151 pynna xuna. Je6sbrHa Xuia je BeoMa MPOMjeHIbHBA (01 HEKOJIUKO IIECHTHMETapa 10 5
MeTap) M CcaMO Ha YKpIUTamuMma >KWie IocTiky u 10 10 wmerapa. JpoOuHcke,
MHHEpaJu30BaHe 30He naebenie Cy MjeCTHMHYHO IO 15 Merapa, anu MM je Taga HH3aK
caapkaj onoBa U uMHKa. OBaKkBe MUHEpPAIM30BaHE 30HE HEKala MMajy IMOBHIUCH CaIpXKaj
aatumoHa (Kazanm). Ha moapydjy cpeOpeHUUYKHX JICKHINTA OJIOBA M IIMHKA U3BOjCHU CYy
ciujenchu pesupu:

Cjesepoucmounu pesup - CACE je Hajehu 1 10 caja HajBHIIIE UCTPAXKEH PEBUP Y JCKUIITY
Cpebpenurie. CBe pynse xuie peupa Cace mnpumamajy Tpymd OJOBO-IIMHKAHO-
cpebponocHux. IllupuHa opynmeHne 30He je oko 500 m a ayxwuua mo 3500 m. Ha Tom
MPOCTOPY MCTpaxKyje ce M eKcIuioatuiie 16 pyAHUX XML pa3audurte AeOJbHHE, KaKo MO
Ipy’Kamy, TaKO U 10 TyOMHM M MHOIITBY CUTHHUX XHIHIA AeOspuHe 10 30 cm.

Henmpannu pesup I'yoep-Asicnuya—BUTJIOBAI] y xojemy je Behu nuo pyne Ha
HUCTPAXMBAHKM HHBOMMA OTKOIIAH CTAPUM PAJI0BHMA.

VY cjeseposanaonom pesupy — KA3AHH ytBphen je Behu Opoj pynHHX *kula, 01 KOjH Cy
camo 6 pyaapcku HcTpakuBaHe. 1987. ronmHe OTBOpPEH je MOBPIIMHCKH KOI, M3 KOjer je
OTKOIIaHa Mama KOJIMYKHA PY/Ie.

VY jyorcnom pesupy - OJIOBUHE op Benukor Opoja pyIHUX XKHIA KOje Cy perHCTpOBaHE
caMo cy 4 pyaapcku uctpaxkene. [loctojame cTapux pajgoBa M NIJba4HINTa yKasyje aa Tpeda
OYEKHBATH IMOBOJHHH]jE PE3YJITATE.

Ox 1990. ronuHe 0 MaHAC HA JISKHUIITHMA OJIOBO-IIMHKOBE pyJe HUCY BpIIEHA HUKAaKBa

T'e0JIOIKAa NCTPaKMBama. BplleHa je camMo NmoBpeMeHa eKCIUIoaTalja, Kaja Cy OTKONaHe
pyaHe xwune ca nmosehanum canpxkajem Pb u Zn.
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HAJTA3UIITA BAKPA, )KUBE, AHTUMOHA, 3JIATA U APCEHA

Behie mMuHepanuzanuje HaBeJeHMX MeTala HUCY PErMCTpOBaHE Ha TepeHnMa PemyOimke
Cpncke. Heka paHMja HajmasWinTa HA [OBPIIMHM TEpPEeHa, WIM HEMOCPEAHO Y
MOATIOBPIIMHCKIM [IMjelIOBUMa Cy OTKOIIaHa, a Jajha HCTpaKhBama Cy 3aHeMapeHa.
Mehyrtum, 6pojHe mojaBe OBIX MIHEpaTU3aIlija JoIa3e YIIaBHOM Kao ceKyHaapHa npareha
MUHepaJIn3alfja y aconrjaniju cyapuIHNX JISKHUIITA U TI0jaBa.

Hamasumra 6akpa

Camoponnu Oakap Moke ce HahM Ha BUIIE MHjecTa, Kao HIp. y HoApydjy usmely
Bapnumra xon Bumerpama um YBua, Tije cy CEpHIEHTHHUTH HCHPOOWjaHM aujaba3Ho-
JIOJIEPUTHUM JajKoBUMa. bakap ce oBjje Hanasu y BUIy 3pHa WJIM KOMaJa BEIWYHMHE Opaxa
Win make. 3HavyajHa HajasumTa cy: Otomars kon Jajua, CumakoBo (m3mely Jajua u
Mpxomwuh I'pana), raje je Ouna u TonuoHuua, Ha mianuHd Yasuu. Ilopex camopomHor
Oakpa HaljleHH cy OKcuAM (KYHOpUT M TEHOPHUT), CcyIdpuam (XaTKOMHPHUT, KOBEIHH H
XaNKo3MH), cyndoconn (TerpaeapuT, OYpHOHHUT, CHAPTUT, CTAHWH, KyOaHHUT) U BPIIO YECTO
KapOoHAaTH (METMaxXuT M a3ypuT). XalKONHPHUT je HajBAKHHjH MHHepan 3a godwjame Cu
MeTaia Mako He CaJp KM HajBUINE POIeHaTa Oakpa, aly je 3aTO HajMacOBHH]E 3aCTYIUBEH Y
pyAMIITAMA. Y3MEMO JIM y 003Hp mapareHese, MopQoIonke o0ImKe pyauiTa, CTpyKType u
TEKCType pyle, TeHe3€ PYANINTA, OHIa MOKEMO M3BOJUTH Npeko 20 HaYKMHA 110jaBJbUBAKbA,
ONHOCHO THNOBa pyaumTa 0akpa, a Koje Jajbeé MOXKEMO CBPCTaTH y HEKOJIHKO
METaJIOTeHETCKHX €0Xa, a OHE CY:

e masneo3ojcka (mojaBe cy peructpoBane y: Cnatunu kox ®oue, bpomgapuhuma ko
[Ipaue, MapeBy kox MusbeBuHe, CumbakoBy KoJ Jajua, mupeM noapydjy pyJaHUKa
Jby6wuja),

e Tpmjacko-jypcka (pyaumre lllynspa ctijena, repern Tecnmha, Yaske, Kozape)

e TepuMjapHa M KBaprapHa (y IMHKAaHO-OJIOBHMM pynama CpeOpeHwuie Hamase ce y
MamHUM KOJIMYMHAMA MUHEpaIH 0aKpa)

Hanazumra >kuBHHUX MI/IHepaHI/ISaHI/Ija

VY noapyyjy Jajue-Mpkomuh I'pan Ha nokanuretnma KoBaueBan u OToMasb OTKpHBEHA CY
THHUje3/1a TeTpaepuTa U UHabapuTa Koja Josase y3 OapUTHO-KBApIIHE JKHIIE U COYMBACTE
Mace yHyTap MepMmepa M LiKpubaia. [IpernocraBspa ce na je u3 jnokanutera LlenTpanHo-
6ocanckux pyauinra y nepuoay 1896. nmo 1917. roaune modujero mpexo 100 ToHa *kwuBe.
BjepoBarHo ja Cy TpHjacke CTapOCTH IOjaBe I[MHaOapuTa Ha jJokanutety Ilpucoje usmehy
Hob6oja n bamanyke. CekyHmapHa (HaHOCHA) HalasWmTa nuHabapura Mory ce Hahu
jyxuuje on Yajunua (Kyme), mo magmaama MeTtaibke (y WiIoBauu cy KoManu Oapura ca
IuHA0ApUTOM).

Hanasumra anTumMona

AHTUMOHCKA KBAJIUTETHHja pyJa Y HallUM NOJApyYjuMa oOpa3oBaHa je y TpU BPCTE U TO:
KBapI[HO-aHTUMOHHUTHA, OapUTHO-aHTMMOHHWTHA M AHTUMOHCKO-TIOJIMMeTanHa pyaa. OBy
Tpehy Tpymy MOXeMoO MOAUjeITUTH Ha Py T/Ije jeé aHTUMOH BE3aH ca IIMHKOM H OJIOBOM H Y
BPCTy pyJe TAje je aHTUMOH Be3aH ca 0akpoM W XKHBOM (TeTpaeApHTHH THIl). Tokom
HCTPAKHUX pagoBa y pymHoMm monapydjy CpeOpenurie HaljeHe Cy KBapiiHe XKHIIe ca
AHTHMOHOM, OepTHjepUTOM, OYITaHKEPUTOM M MUHEpaINMa Kao MITO Cy TAJICHUT, CHaTIePHT,
IUPHT, MapkasuT utA. Caapkaj aHTUMOHA Y OBUM KOMIUIEKCHMM pynama kpehe ce oz 0,5
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1o mpeko 10%. MuHepaium aHTHMMOHA CTBapaHW Cy TOKOM Hajie030jCKUX, TPHUjaCKHX M
TepUHjapHuX (a3a MUHEpaNIu3alyje.

[Taneo3ojcka Hama3KIITa pyae aHTHMOHA

Pynumta n Mane MuHEpajHEe I0jaBe pyxe aHTHMOHa cycpeheMo 4ecTo y ONM3WHU KBapIl
mop¢upa, mocedHO y cpenmedocanckoM pynoropjy. ExoHOMCKkM 3HauajHHMje Hala3WINTe
pyze antumoHa je ITogxpycam, mamely ['opaxxna m Yajanga, Koje HAUMHOM T0jaBJbUBAHA
jako JNHMYM Ha TepIjapHe AHTUMOHHTCKE II0jaBe Yy OKonumHH 3ajaue y CpOuju.
Crparurpadcka mpuIIaHOCT je BjepOBaTHO TpHWjacka, jep Cy Hala3uIuTa Be3aHa Y3
TpHjacKu MarMatusaM. 3amajnHo of cena Kparune, npBe anamusze nane cy 34,2% caapxkaja
Sh. Jlasbum packomaBameM yTBphjeHa je MHUHepain3oBaHa 30Ha mykuHe oko 1.000 m, ca
Bulle pyaHuX THjena. [lojaBe MHUHepana aHTHMMOHA perucrpoBaHe cy y JbyOujckoj
METaJIOTeHETCKOj 00JIaCTH CaMO Ka0 MUHEPOJIOIIKE T10jaBe y3 JIeXKHUIITa rBoxha.

TeprmjapHa HamaswuIITa MUHEpaia aHTUMOHA

Y ckmomy pymoHocHor moapydja CpeOpenume, omHocHo Zn u Pb- memesacto
PpacIpoCTpamEeHUX KU, KPajiby IHjEJIOBH CHCTEMa JKIIa y CMjepy CjeBepo3arnaza, cjeBepa
n cjeBeporctoka on CpebOpenure cagpxe noBehaHe KOHIEHTpAaIWje aHTHUMOHA Y BHIY
MHHEpaa aHTUMOHUTA, OyIamKepuTa U OepTHjepuTa.

Hana3umra 3;mata

[MpuMapHa HaTa3MIITa 3/1aTa Be3aHa Cy YIJIaBHOM 3a cynduana pyaumTa Pb, Zn, Cu u np.,
a 1MmoceOHO y3 MUpHUTHE MUHepaiu3anuje (3nmaTtoHocHu nupur). Ha teputopuju PemyOmuke
Cprcke-cjeBepo3amanau quo LeHTpamHo-60caHcKor pyaoropja, y moapy4jy usmely Jajua u
Mpkomuh I'paga (ma Tepenmma Ortomarba W CHbaKOBa) MHKPOCKOIICKMM aHallM3aMa
ozpeleHo je U eneMeHTapHO 371aT0 y KBapIHUM U KBapIHO-OApUTHHUM JKMJIaMa I1aJ1e030jCKe
npunagHocTy. VIcToM METOI0M OTKPHMBEHO je eJIeMEHTapHO 371aTO Ha JoKaiuTeTy bymina
rinaBa-bnaraj xox Hosor I'pana.

TepuujapHa HajmasWinTa 3j1aTa Hajgase ce Yy CYJAPUIHUM PYyIUIITAMA CPEOPEHUUKOT
nojipy4ja. TOKOM pPyJHOMHKPOCKOIICKOT HCTpaKMBama pasHHUX MapareHesa y MOJApydYjy
CpeOpeHulie, caMOpPOJHO 37aTO je OTKPHBEHO Yy JKWiIaMa Ha JIOKAJWUTEeTy ButioBan u
Uymasuhu.

Hanasumra apcena

ApceH cniaja y pujeTKe eleMeHTe Y 3eMJbHHOj KOpH, OOMYHO ce jaBjba y PYIHHM XKHJaMa y
JPYLITBY Ca apCEHCKUM CpeOpHUM M KOOAITHUM pyAama, IITO 3HA4YH J1a My je TeHe3a Be3aHa
3a Marmare, OJJHOCHO XH/POTEpMaJHE Ipolece. Be3aH je yriaBHOM 3a CyMIoOp Te 3a HEKe
merane (Co, Ni, Fe, Cu, Pt, Ag u Pb). Ha tepuropuju PemybGmuke Cpricke yHyTap
NALe030jCKUX MBOPEBUHA-XEPYUHCKE a MONHCOA U CIapuje nPpunaoHOCmu, PeTUCTPOBaHE Cy
mojase Ha IulaHuHn CumakoBo-Majman kox Mpkomuh Ipama, (acommjanmja ca
ApCEHOTIMPUTOM, TETPACAPUTOM Koju caapxku As+Sh) a cycpehy ce y3 cymdpuane
MUHEpalu3aluje, pyIHe JKWie W MeracoMarcka pynHa Ttujena. Hamasumra apceHa
Heozencke npunaonocmu peructpoBana cy koj Tecnuhke OGame. PeructpoBane cy mojase
apceHoBe pyne Ha Tepennma Cpebpenunie: Uymannhu, Butnosan u ['y6ep-Jlucan. Hajseha
KOHILICHTpALl}ja apCeHONTMPUTA Hal)eHa je y N3BjeCHUM >KHilaMa Ko cena Butiioar.
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HAJTA3UIITA HUKJIA 1 KOBAJITA

JIabopaToOpujCKMM HCIHMTHUBAaUMA a IIOTOTOBO PYIHOM MHKPOCKOINHjOM y30paka pyae ca
pasHux JokamuTera TepeHa PemyOmmke Cprcke, W3BEICHOM TOCIEHBHUX [IEICHHU]a,
OTKpWBEHH Cy Ha BUIIIE MHjecTa MUHEpaIH HUKIA U Kobanrta. To cy BehiHOM MHHEpaIomIKe
I0jaBe XHUAPOTEPMATHOT MOpHjeKia. 3HadajHHja TOjaBa KOjy MOKEMO CMaTpaTH PyAOM
HHKJIA je HaJa3UINTEe OOJIUTHYHHX XKEJHe3HUX JIKHUILITA KOja Cy PacIpOCTPamkeHa Y OKOJIIMHU
Buwezpaoa, a xobanTa ca HUKIOM H KeJHE30M Cy CEAUMEHTH Y 0001y OpHOINTHHX MacHuBa
Komyxa m O3pena. Hukan n xobant decto cTBapajy 3ajeJHHYKE MUHEpaln3alyje, a Kao
n3zoMopdHe cMjece oOnuHO nonazu reoxhe u apceH. HajBuie 3acTymbeHOI HUKJIA HOCH
munepum-NiS, taje je Ni 64,69%, a S-35,31%. Ha tepenuma Foposuye yHyTap MIaHUHCKOT
macuBa Yaske-uamelhy JlobGoja m bamwa Jlyke OTKpHBEeHH Cy KBapIHO-XaJIKONHPHUTHH
CIVIETOBH KWIa M JKWIMLA, Ka0 W IHPXOTHHCKA THjena y3 rabpouje y KOjUMa, OCHM
XaJKOIMPHUTA, WMa MEHTIOANTCKUX MuHepaiauzanuja. OoJMTCKa HUKJIOHOCHO-TBO3/CHA
pyna 3HauajHa je y moapy4jy Bumerpama-Bapaumte. Ha jako pacTpoiieHOM MEPUIOTUTY,
TOKOM TOPHOKpEIHE TpaHCrpecHuje, JOLUIO je 10 (GopMHpama KOHIJIOMepaTa, OOJHTHUX
HHUKJIOHOCHHX JKeJbE3HHX CJI0jeBa, )KEJE30BUTHX HUKIOHOCHUX IMHjECKOBA M IIKPUIBABUX
¢danyja ¥ Ha Kpajy HacTalld Cy JIaopuu M Kpedmanu. Caxpkaj HUKIA Y PacTPOILICHOM
ynrpabasuty (cepmenturuTy) Kpehe ce on 0,25-0,35- 0,48 u mpeko 0,50 mjectumudano. Y
ocranmuM (amnmjama Huka Bapupa ox 0,3 mo mpeko 1,1%. VYV 1mmjenoj oBoj 30HM
pacupocTpameHe Cy TBO3ACHH U HUKJIOM OOTaTHj¥ JHjeJIOBH OOJUTHHX (IIM30JIUTHUX) pyaa,
neossune o 1 mo 3 merpa. Camo y noapyyjy Bapaumita HUKIOHOCHE TrBOXKheBUTE pyne,
Koja caapxu npeko 32% Fe, npexo 0,8% Ni u npexo 30% SiO,, uMa BuIlle MHJIMOHA TOHA.
Ha HMKJIOHOCHO] pyau U3 OKOJIMHE BapauiiTa BplieHa cy TEXHOJIOIIKA UCTPaKHBamba U TO,
YIJIaBHOM y CBpXY J0OMjama KOHIIEHTparTa pyjae rBoxkha, a HUKal je y3uMaH Kao CIopegHa
komnoHenta. 2009. ronuHe paljeH je mpojekar 3a Hukan Bapaumire.

HAJIA3BUIITA YPAHA

VYpan ce Hamasm y 3€MJBMHOj KOPW MPETEeXHO pACIpIICH Yy CTHjeHaMa Kao W HbEeroB
mpatmiar, TopujyM. HajBehe koHIeHTparmje Be3aHe Cy 3a KHCENle MarMaTcKe CTHjEeHE
e(y3UBHOT KapakTepa. YpaHOBH aTOMH Cy y TPajHOM pacliajlaiby OJ KOjUX HAcTajy HOBH,
TpajHH €JIEMEHTH, Kao XeJIUyM M Jp., 10 OJI0BAa Kao Kpajler elieMeHTa pacnajnama. Ha
tepuropuju Pernyonuke Cprcke Behe anomanuje ojpeljeHe ¢y yHyTap rpaHHUTCKOI MacHBa
Morajurie. Pagu ce 0 mojayaHo] pagdOaKTHBHOCTH KBapIHUX JKHAJIa Ca XEMATHTOM H
MIUPUTOM Koje Tperuinily jako KaoJMHHUCaHe Mace TPaHuTa jyroucTo4Ho oJ cena Kobarra Ha
Mortajuim. Y cjeBepo3anagHuM [HjelOBHMMa MOTAjUYKOI T'PAHUTCKOT MacuBa Hala3e ce
pojeBu (enacnaTcKko-arIMTCKUX JKUJIa KOjU calupxe: Oepwil, TypMalllH, LUPKOH, c(eH,
MOIUOJCHAUT, WHUPUT, JIMCKyHE W KOJH TIIOKa3yjy MjECTHMHUYHO HEIITO TII0javyaHy
paanoaKTHBHOCT. 3aTHM ciwmjenu mupe noapydje Ilpujemopa um JbyOuje ca mojadaHOM
panvoakTHBHOCTH Y3 JiexuinTa reoxha. IToceGHO Tpeba HaracuT ypanorocue yemese N
wikpusbye odboraheHe opraHCKOM CYIICTAaHIIOM TJjje Ce YpaH jaBiba JTUCEMHHHUPAH Y YTIBEHO]
MaTepuju y BHAY CYOMHKPOCKOIICKMX YeCTHIIa M MjeCTUMHYHO moBehaBa cazapikaj oBor
MeTana y yribesuma u npeko 0,1%. Y nenocpenHoj 6nu3unu bama Jlyke Hama3u ce pyaHHK
yriba [lempuuesay THje ce THje3macTe MUHEpalu3alldje ypaHHjymMa Haja3e y YIJbEHO]
CepHjH OJIMTOMHOIIEHCKE CTAPOCTH.

HAJTA3NIITA KAJIAJA, BOJIOPAMA, MOJIMBAEHA BU3MYTA N KAJIMUJYMA

Ho nmanac Ha Tteputopuju PemyOmmke Cpricke cy OTKpHBEHa €KOHOMCKM 3HauajHa
HalasuITa pynae Kaiaja, eoagpama u monuboena. busmym u xaomujym, jaBbajy ce Kao
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NpaTHOLM JPYTrUX MeTaja, Kao HIOp. LMHKAa M ojoBa y CpeOpeHHLM W HEKUM APYIHM
pyaumtuma.  Munepanomke nojase xubxepuma-MnWO, peructpoBaHe Cy Ha IUIaHWHH
Mortajun  yHyTap Trpaj3eHH30BaHuUX TIpaHuTa, ofHocHo wenum CaWO,, kacutepum,
OuHA0apuT, 37aTO W JAp., y alIyBHjalHUM HaHOCWMa, 3aTuM y OmmsuHm Cprma Ha
KaMEHOJIOMY TpaHHTa y MHOIUTBY IIETMAaTHUTCKHX M AIUIMTCKHX JKHJIa PETHCTPOBAH je
monuboenum-MoS,, 3ajenHo ca THUPUTOM. Y CpPEeOPEHHMYKOM IOJAPYYjY KACHTEPHT je
3alakeH y3 TYpMaJHMHHCAaHEe KBapLHTEe H TYPMaJIMHOM Oorate IHjesIoBE LIHKAHO-OJOBHHX
xmia. Ha mokammjm YymaBuhu y KBapIiHO aHTHMOHHTHHM XXHJIamMa Koje, y3 TO, caIpiKe
munepaie: Zn, Pb, Ag, Fe, Mn, Cd, 3amaxenu cy kpucranuhu xubHeputa. OTKpPHUBEH je
MIOMEHYTH MHUHEpa] W y CyI(QUAN3MpaHMM €pYNTHUBUMAa Yy OKOJMHH MHHEpAIHOI Bpeia

T'y6ep.
BOKCUTHU

Ha Tteputopuju Pemybnmke Cpricke mnpemMa paHHjEM pejoOHH3aIHMjaMa HW3JBOjEHA CYy
ciujencha OOKCHTOHOCHA TIOAPYYja i PETHOHU:

Y 6okcumonochom noopyyjy bawa Jlyka-Jajye-Mprowuh [ pao-Cprhemuya mpema
cTparurpad)ckoj MPUIATHOCTH H3JBOjeHa Cy TOPHOjypCcKa, TOPHOKpeJHa M HeoreHa
HaJIa3uIITa.

boxcumonocnom pezuony Mprorwuh I pao-Cprnemuya npunanajy ropemojypcka JICKHIITA
CryzneHan u BUIIE NMEPCIEKTUBHUX I0jaBa. [ OpHOKpeIHA JISKHUINTA U 110jaBe Hajlase ce y
npenjery jyxHo ox bapaha, 3aTuMm mojaBe Omjenmx Ookcurta Yaprmak TuBaza W IojaBe Ha
wianuHd  JlucuHa. BOKCHTH HeoreHe cTapocTH y OWTH NpENCTaBibajy yrJIaBHOM
MPETANI0KEHA JISKHIITA.

boxcumonocnu pecuon Bouay-Jluckoguya TpenCcTaBibajy TOPHOKPEIHA JICKHUIITA U TI0jaBe
y nonmuau Bpbaca ox Bouna 1o Yrpa u no nexwummra JInckoswuie.

Bokcumonocna obracm ucmounoe oujena Penybnuxe Cpncke o0yxBaTa moBpimuHy o 400
km?, penaTHBHO Maja o0iacT anu mo Opojy aexkuimnta (oko 80) u BepuUKOBaAHUM
pe3epBaMa mpeBaszwiiazu cBe ocrane pernone y buX. Ilpema mopdorenerckoM Tumy u
HAYMHY [10jaBJbHUBAabA, JIGKHUINTA OOKCHTA CYy Kiacu()UKOBAHA Kao HETPABUIIHO-CJIOjCBUTA,
CJI0jEBUTO-THE3/1aCTa U THE3/1aCTO-JenacTa.

Boxcumonocno noopyuje Munuha npecraBiba pelaTUBHO y3aHy 30HY IIUpUHE o 2-4 km n
nyxuHe oko 13 km. Cpa nexuimra cy TOpHOKpEIHE CTapOCTH ca IMOAWHOM, YIIIaBHOM
KpeumalliMa TpUjacke MPHUIIaJHOCTH. Y OKBHPY OBOT Mojpydja y ¢a3u exciuioaralnuje u
npurpeMe ocrana cy nexuinra [lomOpahan-bpahan, lrtenpa, Knwmuan, Lpeene crujene,
Hparowmnuna u ['eposu.

Boxcumonocno noopyuje Cpebpenuye y OUTH MpeaCcTaB/ba HACTABAK MPETXOHOT MOAPYYja,
M je aIMUHUCTPATUBHO OJIBOjeHO. MHOTOOpOjHA JIeXKHINTAa OOKCHTA CYy UCIPIJbEHA, Al
jour yBujek cy akTuBHa yexwumTa 6okcura [lanex II-bpahanu, Koctypu n lllymapauna, e
HEZI0BOJLHO HCTpakeHe nojase XKenamcko, Kytysepeso u [Ipubojesuhn.

Jexcuwma 6oxcuma ucmoune Xepyecoeune mpumnanajy "CrnospammsuMm" IuHapuanma,
OMHOCHO JlamMaTHHCKO-XEPIIETOBAYKOM KOMIIO3UT TepaHy. IIpema crpaTturpadckoj
MPUIIAHOCTH KPOBHHCKUX HAClIara JISKWIITA W T0jaBa OOKCUTH Cy cCMjellTeHd y 4
XOpH30HTA: YHyTap ropme jype, m3mel)y TOPHOKpEIHHX M MAJICOTeHCKUX Kpeumaka,
n3Mel)y TOPHOKPEeIHUX M MAJICOTCHUX Kpedrhaka M KIACTHTa, Te m3Mel)y ropme Kpeae U
HeoreHa. To cy YIIIaBHOM CJIOjeBUTA JIGKUINTA, CIOjEBUTO-THE3/IACTa U T'HE3/1acTO-[IeTTHA
nexumira. Ha oBuM TepeHrMa nMa Bullle O0OKCUTOHOCHHX ITOJIPYYja U PEBUPA H TO:
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boxcumonocno nodpyuje Cmonay ca u3aBojeHuM peBupuMma: Xpeyo, Xoooeo, [abpuya,
T'oprwu bpumanux.

boxcumonocno noopyuje Hegecurva je cnietiuuvHO MO OPOjHUM €PO3MOHUM OCTAIlIMa Ha
KpedumalliMa ropme kKpeze. M3asojen je camo peBup Yapexje.

boxcumonocno noopyuje Tpebura oOunyje TOjaBaMa, OZHOCHO MamHM €PO3HOHHM
ocrarMa OOKCHTa KOje HUCY JeTaJlbHHje UCTPaKUBaHE y peBUpY Braxosuha. N3nBojeHa cy
jour aBa peBmpa:

Pesup Buoywa nnanuna (npencraBiba GOKCUTHY 30HY AyKHHE OKO 25 KM ropmojypcke
MPUMIAAHOCTH a 300T TPETeKHO jaMCKe eKCIUIoaTalHje pyJapcka aKTHBHOCT je
oOycraBibeHa.) U pesup [[ybouanu (PeTUCTpOBaHa Cy 4 Mama JICKHUINTA TOPHOjypPCKE
MIPUIIAAHOCTH).

EHEPT'ETCKE MUHEPAJIHE CUPOBUHE

Y mornamby 5 Hame crynuje Munepanne cupoBuHe PemyOmmke Cpricke oOpalene cy
EHEepreTCKe MHUHEpaaHe CupoBuHE. EHepruja je oCHOB pa3Boja IUBHIIU3AIM]E OJ MOCTaHKA
Jpyackor pona. Hajeehu passoj, ynarama, nmpou3Boama U Kopuliheme eHepruje 0Ho je y
MPOIILIOM BHjEKy ca TeHAeHIHjoM cTanHor nosehawa. W nopen npeaBuljama gaper ycrnona
MPOM3BO/I-E KOHCTATOBAHE Cy M 3HA4YajHE MPOMjEHE Y CTPYKTYPH CHEPIe€TCKE MOTPOILLE Y
cBHUjeTy, a mpeapuba ce yOp3aH pacT MOTPOIIEKE HOBHX M OOHOBJFMBUX BHIOBa CHEPTH]C;
XHUJPOCHEPTHje, eHepruje CyHIa, BjeTpa, FeOTepPMAIHUX H3BOpa, IUIMME U Oceke u jap. Y
OBOM pajy Mpe3eHTOBaHA Cy IGKUINTA yriba, IOjaBe HapTe M raca W TepMallHE U
TEPMOMHUHEPAIIHE BOJIC-TEOTePMAJIHA CHEepruja.

JIEXUIITA YT'JbA
YripoHocHM Oacenu Peny6iike Cpricke

JlexuinTa ¥ TmojaBe yrjba Cy 3aCTYIUBCHH y CBHM jeMHHMIAMA T'C€OTEKTOHCKOI CKJIOMNa
Hunapuna. Hajsehu Opoj Bezan je 3a mialje reomnomke ¢opmanuje, OJUTOMHUOICHCKE,
JMMHHYKO-TEPECTPUYKE U IUIMOLCHCKE JIaryHCKe cequMenTe. [laneo3ojcke, Me3030jcke |
najeoreHe I0jaBe yrijba, Koje Cy OWie IOBPEeMEHO HCTpPaXHUBaHE a IHjelioM |
eKCIUIOATHCAaHEe HHCY 3aJ0BOJBMIIC DPYNAPCKO-TEXHHUYKE YCIOBE Te CY OILjCHhEHEe Kao
e€KOHOMCKH HewHTepecaHTHe. OBnje cy neTasbHHje 0oOpal)eHM yTJbOHOCHH OaceHH dYuja
JIOKUIITA ¥ eKCIUIoaTalja MpeAcTaBbajy, 10 JaHac, HajBaXKHU]y €HEPreTCKy CUPOBUHY Y
Pemny6nuitu Cprickoj.

Yemonocnu 6acenu cjesepoucmoune Majesuye y OUTu NpecTaBIbajy jEIUHCTBEH OAaceH ca
TFOTOBO CHHXPOHOM CEIMMEHTAILjOM OMJEHOT Marepujajia TOKOM JIOHEeT MHUOLCHA, KOJH CY
reorpaCKi a IHMjeJIOM M TEKTOHCKH OJIBOjEHH M TO Cy TEPECTPHUYKO-TMMHHYKE Hacjare
Oacena: Mesrpaja-ToOyr, VYrieBuk u 3abphe. Jly>)ku BpeMEHCKM TI€pHOJ| TJaBHA
eKcIIIoaTalyja MpKOT yIjba YIJbeBHUYKOI OaceHa KOHIIEHTpHcaHa je Ha peBupe boryroBo
Cemo-jyr u cjeBep, uWju yrasb HajBehuM paujenloM TpeincTaBjba CHPOBHHY 32
TepmoenexTpaHy YTIbeBHK.

bamwanyuku yemonocnu 6acen Hanasu ce y MoApydjy NOmer Toka Bpbaca HenocpenHo y3
rpagcko moapydje bama Jlyke, ca mospumHOM o7 oko 80 km® Vram je crBapam y
TEePECTPUIKO-TMMHUYKO] CPEIMHA TOKOM MHOIIeHa. Ba)XHO je HalOMEHyTH /a ce CTeleH
yribudukanmje cMmamyje on nexwumra [lerpudesma, PakoBna no Pamwmha raje je ountm
mmpena3 o MpPKHX yrjbeBa a0 nurHuTa. HajBehm exoHOMCKH e(heKTH MOCTUTHYTH Cy Yy
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nexumruma Jlaym, PakoBan n IlerpuueBan. Jlanac HM jeqaH pyAHHK HE paid. JeanHu
aKTHBaH PyAHUK MPKOT yriba je Pamananosan y mupem nonpyyjy Kpymne na Bpbacy.

Komopeapowku yemonocnu Oacen 3ay3uMa paBHHYApCKH TIPOCTOpP y3 pHjeKy BpbOamy
m3Mel)y TUTaHMHCKMX MacuBa Y3momma, bopja m Uemepruie. YHyTap CIIATKOBOTHHX
celMMEHaTa HEOTeHa OTKPUBEHAa Cy M CKCIUIOATHCaHa JIeKWINTa Koj Xpsahana n
MacnoBapa. Pagu ce o MpkuM yrjbeBHMa KOjHU Cy BaH JaJjbe€ pyJapcKe aKTUBHOCTH, 300T
TEIIKUX YCIIOBA jaMCKE SKCIUTOATIIH]E.

Jheuwivancku y2monocHu 6acen Hala3u ce y cjeBeposanagHoM nujeny PemyGnuke Cpricke
(cjeBepro ox Hosor I'pajna, Ha jy:kHuM naguHama ruianute [lactupesa). Jlexuiure Mpror
yIjba CMjELITEHO je YHyTap JOHBOMHOLIGHCKHX CIATKOBOJAHMX cenuMeHara. Beha
ekcrutoaramuja je omia ox 1910.-1941. rogune a pyaapcka akTUBHOCT HUje OOHOBJbCHA JIO
JlaHac.

Yemonocnu bacen Mumesuna Hanma3m ce y jyromctouyHoMm nujerny PemyGmmke Cpricke.
Jlexxuimre MpPKOT yrjba CMjEUITEHO je yHyTap MHOIEHCKHX CIaTKOBOAHHUX CEIUMEHATa y
30HM OyxnHe oko 10 km mpaBma 3amag-ncTokK, ogHOCHO mmpuHE 3,5 km m yKymHe
noBpuuHe ox 35 km?. Opraan3oBaHa UCTpakuBama Omia cy TokoM 1947. u 1948. ronune
Kaga cy otBopeHe jame Jlokse u Bynmam, koje cy 1955. rogune cnojeHe y jeMUHCTBEHY jaMy
I'pan. V oBom OaceHy Cy HM3BEJCHH MHOTOOPOjHM T€OMCTPAXHMBAYKH PaJOBH YHMME je€
yBehaHa cupoBHHCKa 0a3a.

Yemwonocnu bacen Tecauhia raje je TnaBHa yribeHa 30Ha MPKOT yriba Ae0sbuHe o1 1 1o 20 m
CMjellITeHa je y TOBOMHOICHCKUM Je3epCKUM celMMeHTHMa y noapy4jy bapoapa-bapaanu.
a pe3epBe Cy HEJJOBOJPHO MCTpaxKeHe. TEeIIKH jaMCKH YCIOBH pajia YCIOBHIIK CY 3aTBapame
PyIHHKA.

Jleswcuwme mproz yema Mecuhiu Hanaszu ce oko 5 km jyxHo on Porarune yHyrap manor
€pO3MOHOI OCTaTKa JIMMHHYKO-TEPECTPHUKE HEOTeHCKE CepHje CearMeHara, YKYyITHe
nospuse o 2,6 km?. Excrutoarammja yrisa je Bpmena ox 1919. 1o 1941. roxuse y peBupy
Kyxkagre, 1o xaia cy roToBO cBe pe3epBe ucHpiubeHe. TokoMm 1960. mouena je mpou3BOImba
y peBupy Xanyre. KacHuja nmpousBoama ce panujHO CMamuBalia, u 300r MaluX PYIHUX
pe3epBU PYIHHUK je 3aTBOPEH.

Bacenu, nexuIura 1 1ojaBe JIMTHUTA

JIMrHUTCKM YIJbEBH CY CTBapaHd y 3a0CTalliM YIJaBHOM H30JIOBaHHM CJIAaTKOBOJHUM
OaceHHMa-JienpecrjamMa Ha YUTaBOM KOMILUIEKCHOM npoctopy JuHapuaa u Bapaapcke 30He.
OO63MpOM Ha peNlaTUBHO Majy IeOJbHHY IUIMOLCH-KBAapTapHUX CeJUMEHAaTa y IOBJATH,
OJIHOCHO Mamb€ JIMjareHeTCKe U MeTaMop(HEe NPOMjeHe, TO Cy YIJbEBH Ca MambUM CTEIIEHOM
KapOoHM3anuje, 0OMYHO JpBeHacTe cTpykType. Ilopen MHOroOpojHHMX IojaBa Koje HHUCY
JIOBOJBHO HCTpa)keHe, OBJIje Cy HaBeJCHa CaMo JIOKHINTA JTUTHUTA (ca BehUM eKOHOMCKUM
3HAYajeM) CTAaHApPCKOT M raTaykor OaceHa.

Jlexcuwme nuenuma cmanapckoe 6acena CjeBepHU IUO ITHOLNEHCKOT YIJHOHOCHOT OaceHa
Mo/MjeJbeH je y 3 peBupa W TO: 3amajHu, JaHAC jeAWHO AKTHBHHU MOBPIIUHCKHA KOT
"PamkoBart", Cpemunimu peBUpP ca JaMCKOM EKCIUIOATalMjoM, 3acaj] HamymTeH |
HeakTuBHpaHu U Mctounu pesup. Excrioaraiinono mojpydje craHapckor OaceHa 3axBaTa
nospmmHy oko 17 km?. OG3HpOM Ha TOBOJBHE YCIOBE EKCILIOATIHje M OAroBapajyhm
KBAINTET Y (a3 je MPOjeKTOBABE TEPMOCIICKTPaHE.
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Jlexcuwime nuenuma amayxkoz Heo2eHckoe bacena Halla3| Ce UCIIOJ, IPETEXKHO KBapTapHUX
cemuMenara [aTaukor mosba yKyIHe moBpiIHHE o oko 40 km® EKCIIOATALHOHO MOsbe
nexumra yriba "lanko" y mmpeM cMHCITy je mnoaujesbeHo Ha: 3amagHo mosbe [1K
"I'pauanmnma”, LlearpanHo mosse 1 Victouno mosbe. OO3MPOM Ja CTapoOCT OBHX je3EPCKUX
ceAnMeHaTa HHUje Mpennu3Ho onpeleHa, M3BPIICHO je JUTOCTPATUTpadCKo m3/Bajame y 14
CYNEPHO3UIMOHNX MaKeTa. YTJbEHH CJIOjEBU-TIAKETH MOYHIbY Ca JAPYTUM IIOJUHCKHM,
MIPBUM TIOAWHCKHM, TJIABHUM YTJbEHHM, 3aTUM IPBUM KPOBHHCKHM, APYTHM KPOBHHCKUM H
TpehM KpOBHHCKMM YIJhCHHM cllojeM. ExcmioaTtamuja ce BpIIM YIJIaBHOM  3a
Tepmoenextpany ["amnko.

IMMPETJIEA PE3YJITATA HA®THO-T'EOJIOHIKUX NCTPAXUBABA U ITPUJEJIOT
JAJBUX TEOUCTPAXHNBAYKNUX AKTHMBHOCTU HA TEPEHUMA PEITYBJIMKE
CPIICKE

HadrHOo-Teomomka wucTpaxkuBama TeputopHje bocHe n XepreropuHe BpLieHa Cy Y
peIaTHBHOM KOHTHHYUTETY Ipeko 100 rogmaa. O63upoM Ha MOBPIIMHCKE IT0jaBe HAa(Te Ha
Majeunu (3aBun u Poxam) W npyre wHOWKanWje, HajBeha KOHIEHTpanMja HCTPaKHUX
pamoBa Omna je Ha TepenmMa CjesepHe bocHe - MajeBume, CembOepuje u IlocaBuHe.
Iocebno ce mctuae nepuox ox 1970.-1992. roxune, Kaga ce HAKOH HEjaCHOT CTPYKTYPHO-
TEKTOHCKOT CKJIOIA W MPOU3BOJBHUX JIOKAIHMja JyOOKUX MCTPaXKHUX OYLIOTHHA, MPELLIO Ha
cBeoOyXBaTHa KOMIUIEKCHA Ha(THO-TeosoOIIKa HCTpaKhBama. V3BeneHn cy OOMMHH
TEOMCTPKUBAYKU PAIOBH O] KOjUX Cy HAj3acTyIJbeHHja MCTpakHa Oyliema, reodusnyuka
UCIHUTHBAmka - MOCCOHO pedekcHa cem3aMuyka MpOoQHIUpama, 3aTHM JuTodalujaaiHa 1
CTPYKTYPHO-TEKTOHCKa aHAIM3Mpama "OTKpHUBeHUX" TepeHa oOomHOr aujena [laHOHCKOT
Oacena, te mparcha crmeuujanucTHyka J1abOpaTOpHjcKa HCIMTUBama. Ha Tepuropuju
CjeBepHe bocHe m3BeneHo je oko 70 MCTpaxHHX OyHIOTHHA, oX OyHapa Ha MOBPIIMHCKUM
mojaBaMa HaTe A0 NyOOKHX HCTpakHHUX OymotwHa ayomHe 3.913 m. AHamm3oMm CBHX
UCTPaXeHUX OYNIOTHHA 3aKJbYYEHO je na ¢y camo 20-tak OyIOTHHA ynoTpeOJbHBe 3a Najby
PEKOHCTPYKUHMjy HadTHO-reosomke rpalje, ogHOCHO Ja cy camo 3-4 nyOOKe HCTpaxkHe
OymotuHe ypahleHe TO caBpeMeHOj Meroaosordju mnpahema W TecTHpama. Pesynratm
YKYIHUX HCTPaXUBamwa Cy:
- eJIMMHHANMja HaTHO-TEOJIOIKY HeMEePCIICKTUBHUX TEPEHa,
- U3/ABajame CYNEepPHO3UIMOHUX-XPOHOCTPATUTPACKUX jeIUHUIA, YCIOBHO
Ha3BaHUX CTPYKTYpHE €Take M TO: CEJUMEHTH HEOreHa ca OJIUTOLICHOM,
KOMIUIEKC ~ KPEIHO-NAJICOTeHUX  KIACTHYHHMX  CeJMMeHaTa-peceHOHCKU
CeIMMEHTH, KpeJIHE U CTapHje Me3030jcke (opMalirje ca rOpHUM IIEPMOM.
- oppebhene neOsbuHe TepUMjapHUX cequMeHata M To: Jlomapcku GaceH OKo
4.000 m, [ocaBuucka menpecuja 3.000 m, nemnpecuje CemoOepuje u bpukor
2.000 m.

W3nBojeHa cy HadTHO-TEOJIONIKY MOTeHIMjaHa noapydja: [locasuna-1, Jlonapcku 6acen,
Ilocasuna-2. CuHTe3y yKyIMHHX Ha(THO-T€OJIOLIKMX MCTpakuBama 1o npojekty CjeBepHa
BocHa ypaauu cy crpyumanu enriiecke pupme ECL - Petroleum Tehnologis y capanmu ca
"EHEPTOHA®TOM - Papunepuja napte" bocancku bpo.

30or mnojaBe Ourymena kox Tpebuma - HactaBak "JlactBa" crpykrype, IlomoBor mossa,
HeBecuma, cjeBepHo on Mocrapa - [pexnuna, Tomucnas I'pama, mpexko JluBHa no
I'mamoua, 1989. rommne mouena cy Ha(THO-TEOJIOIIKA HCTPaKMBamka KpPO3 IIpOjeKar
"Nuuapuau". 3ampaBo TmperjenoMm reosiomke rpahe oOyxBahen je uutaB mpocTop
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Cnospammux [luHapunia, a UCTpakMBamba Cy OOaBHIM CTPY4Hballd aMepUyYKe KOMIIaHHje
"AMOCO - Yugoslavia Petroleum Co" y3 mnomoh reonora "EHEPTOHA®TE"
Padpunepuje bocancku Bbpon. 30or partHe curyaumje 1992. romwHe mIpeKHHYyTa Cy CBa
HCTpakuBama. M mope 4ecTHx MHCHUCTHpama 3a HacTaBak, Oap Jopaxy JauTodanydjanHe 1
CTPYKTYPHO-TEKTOHCKE aHain3e, 14 ToanHa HUje MOKPEHYT HAacTaBaK Ha(THO-TEOJIOMIKIX
HCTpaXKWBamka KOjU MpEeICTaBjba BeoMa BakaH (DakTop y HdajbeM pa3BOjy TPHUBPEIHOT
cexkTtopa. Y Be3M HAcTaBKa HA(PTHO-TEOJOMIKMX HWCTpaxuBama ypaheH je Ilpozpam
ucmpasxcusaroa Hagme u 2aca Ha mepumopuju Penyoauxe Cpncke 3a nepuoo 2002-2011.
200une. IlpenMeTHY MpOrpaM MPEACTaBJba OCHOBHU TOKYMEHT 32 /1aJba UCTPAXKHUBAA.

HacraBak uctpaxuBama 1o npojexry "Cjesepna bocna" nporpaMupat je Kpo3 caBpeMEHH
U CBEOOYXBaTHU METOJIOJIOIIKHY IIPUCTYII, TAKO Jla C€ KOHAYHO OJIpEIH CBEYKYITHH Ha(THO-
TCOJIOUIKH TIOTEHIMjaJl CBUX TIEPCHEKTHBHUX TMOJpYyYja M 3acTyIUbeHHX (opmalmja
teputopuje Penyonnke Cpncke. MctpaxuBama cy norpamupana 3a nepuoj ox 10 roauna.
3a HacTaBak Ha()THO-TCOJIOUIKUX UCTPAKUBamba MO MpojekTy "Juuapudu”, npeapubeHa je
TOTOBO HCTa METOAOJOTHja HCTpakmBama kao y moxapydjy CjesepHe bocHe.
IMporpamupanum pagosumMa he ce mpoBjepUTH NPETUMUHAPHO U3/1BOjCHE HAQTHO-TCOJIOLIKH
MIEPCIIEKTHBHE CTPYKType, moueB ox Jlactee, mpeko Tpebuma, ogHOCHO moxapydja Crape
XepieroBuHe 1 Aajbe IpeMa cjeBepo3ananHoM aujery buX "unaapuma'.

MOI'VRHOCT IIPOHAJIA’KE®HA JIEXXMIITA T'EOTEPMAJIHE EHEPTHJE VY
PEITYBJIMIIA CPIICKOJ

I'eoTepmainHy eHeprujy yriaBHOM IPEICTaBibajy XUAPOreOTEPMATHH TTOTEHIMjaJIN - TOILIE
BOJIE Y YHYTPalIOCTH 3eMJbe, KOjeé Cy JOBOJGHO KOHIICHTPUCAHE Y CTHjEHCKHM
TBOpPEBHHAMA, J]a CE NPH CaJallbeM CTamby TEXHHKE MOTY €KOHOMHYHO KopucTtuTH. CBe
TOILIE BOJE MOA3EMIbA Ca TeMIepaTypoM BuioM of 5°C 0j1 TeMIepaType Tiia HCIOJ Kora
er3UCTUPajy, NMPEACTaBIbajy XUIPOTreoTepMalHu noreHnujan. Ha tepuropuju PemyOnuke
Cpricke perucTpoBaHd cy OpOjHM HM3BOPHM TEPMAIHHUX M TEPMOMHHEPAIHHX BOJA.
JIOMMHAHTHO TO Cy M3BOPH-CAaMOM3JIMBH KOjH Cy 300r nosehama KOJIMYNHA U KBAJIUTETA,
oOyxBalieHH yITaBHOM IUTMTKUM OYIIOTHHAMA, IIyTeM KOJHX CE€ BPIIM eKCIuloaTanyja y
OOJTHMYKO-0akhCKO-PEKPEaTUBHUM HMHCTUTYLMjama. JleTasbHa, HaMjeHCKa HCTpaKHBarba
reoTepMaJIHOT MOTEHIMjajla Tovesia cy TeK mocienwmux 20-Tak rojuHa, Tako Jia Cy CBa
cazHama 0 re0TepPMAIHOj IOTEHIMjATHOCTH JOOMjeHa WHIMPEKTHO KPO3 aHAIN3y PasHUX
T'€OJIOUIKHX, Te0(PH3NIKUX, MOP(OTEOIOIIKIX, XUIPOTEOTIOIIKUX U IPYTUX PErHOHAIHUX U
JICTAJbHUX HUCTpaXKMBama. AHaIM30M [00MjeHMX TIojaTaka yTBpheHa je BejHKa
XHIPOreoTepMaaHa TMOTCHIUjaTHOCT Tepuropuje PemyOmuke Cprcke. Ca  acrekra
MIPAaKTHYHOCTH W E€KOHOMHYHOCTH, IpeIUIaxky ce IPBEHCTBEHO JleTajbHa HCTPAKNBamba
Xuopozeomepmanuux cucmema KOju Cy Be3aHH 32 TEKTOHCKU Pa3JIOMJbEHE 30HE JUTOC(hepe
BeJUKEe NyOWHE Kao INTO Cy yTBpl)eHM NTHMHEaMEHTH, PEeTHOHAJIHU pacjeid W IyKOTHHCKU
CHCTEMH y3 HaBeJleHa TEKTOHCKa KpeTama. [ 0TOBO pesoBHO YHyTap MCTUX (OpMHUpaHA Cy
JIKUIITA WM CEKyHJapHa JISKHIITa TOIUIMX BOAA pa3inuuTe AyOWHE, TeMIeparype U
xemm3Ma. QopMupajy ce HM3BOPH - CAMOM3IMBHU Ay pacjelHUX W ITyKOTHHCKHUX CHCTEMa
WIA y HEMOCPETHO] OJNM3MHU HMCTHX. EKOJOMKHM M €KOHOMCKH ONpaBIaHO je yilarame U
kopumheme reoTepManHe eHepruje Koja Hajehum nujenom mpexactaBiba OOHOBIBMB
€HEePreTCKU pecypc, IITO 3HAa4u Ja KopHiihielhe HUje BPEeMEHCKM OrpaHHueHOo a HMa
MTOBOJhAH YTHIIAj HA YOBjEKOBY - )KYBOTHY CPEIUHY.
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Hexu on 3nauajHujux nokamutera y PC cy: I'. llexep T/M, CnatunaT/M, JlakrammnT,
Kynammu-IlpwaBopT,  b.BpyhunaT/M,  BossanuhTM,  BumerpanT,  JBoposuT,
JbenubanuTM, PynoT, PorarunaT u np.

HEMETAJIMYHE MMHEPAJIHE CUPOBMHE

Hemerannmune MuHepaqHE CHPOBHHE Cy pallwakbeHE y 5 Tpyma mpeMa T'€HETCKUM,
T€OXPOHOJIOMIKUM M T€OTEKTOHCKAM KPUTEPHjyMUMa, U TO:
1. Cuncenemcke nememanuune CUpoBUHe MEMAMOPPUIMCKOZ OCHOBHOZ 2opja -

rpaduT, KBApLUUTHA ¥ KPOBHHU IIKPHIBIH, MUPODIIUT (HACTAIe METaMOP(HHUM
npeoOpakajeM IPUMapHUX Er30TeHUX CTHjeHa W Be3aHe 3a IaJe030jCKe
TepeHe CPEeIUILLE 30HE U YHYTpalmux JuHapuaa);

2. Hememanuune cuposune Oepusamu XepyuHcKo2 Kucenoe MaeMamusma -
Oepun, penyacnat, GIyOPHT, TOPCKH KPUCTAII, XMIPOTSPMAIIHU OApUT, JIUCKYH,
KUYHH KBapll (JIOKaJH30BaHE Yy CPEAMINEbOj 30HM W IAlCO30HMKY CjeBEpHE
BocHe mpu 4yeMy je CIMYHOCT TapareHe3a W Ha4yMHA I0jaBjbMBamba y oba
NOZIpYYja, U IIOpe]] HeMOAyIapHOCTH IbUXOBUX PO3HOHMX HUBOA, 3HATHA);

3. Hememanuune cuposune y epahu yewmpaine oguoiumcke 30He - XPU3OTHI
a30ecT, MarHe3uT, OJIMBUHUT, pe(PaKTOPHH XPOMHT, CTHBA U CEMUOJHUT, TAJK,
rpaHaT, KOpyHZA (Be3aHe 3a OOCAHCKY CEpHEHTHHCKY 30HY YHYTpallbHX
Hunapuna, Behunom 3a ynrpamadure);

4. Hememanuune  cuposune y  20pie  NEPMCKO-ME3030jCKO-NANE02EHUM
Gopmayujama - Oujenu OOKCUT, OPYCHU KaMeH, JOJIOMHT, (ocdaru, THIIC U
AQHXUJPUT, XUAPOTECPMATHO-CEIMMEHTHH OapuT (300T MpEriefHOCTH AT y3
XHIPOTEPMANIHU), Kpeumhald, CHININWJCKA CEIUMEHTUTH, aM(pHUOOICKU
a30ecT(Be3aH 3a CEIMMEHTE, er30reHe TBOPEBHHE KaKO y CHOJBAIIBLEM TaKO U
y yHyTpaumuM JuHapuauma) u

5. Hememanuune cupogune (popmupare npu eHOO2EHUM U €2302eHUM HeO2eHUM U
KeapmapHum npoyecuma (U3BaH yITpaMaUTCKOT KOMIUIEKca) - OEHTOHWT,
OOpOCWIIMKATH, AWjaTOMHUT, KaMe€Ha W KaJWjeBEe COJIM, KAOJIMH, KBapLHH
IT1j€CKOBH, MUHEPAJIHHU IUTMEHTH, TY(POBH U JIp.

Cuneenemcke Hememanuime cuposune MemaMoquumCKoe OCHOBHOZ eopja

HajBehu nyo HeMeTaJMYHUX CHPOBHHA METaMOP(UTCKOr OCHOBHOI' ropja PeriCTPOBaH je
YHyTap Maje030jCKHX, MIPETeKHO KapOOHATCKUX TBOpEBHHA, Koja u3rpalyjy Behe nujenose
TepeHa y cjeBepo3alaJHUM, UCTOYHUM M jYrOMCTOYHUM Toapydjuma Penyomuke Cpricke.
OsBa rpyna HeMeTasa, y OJIHOCY Ha Ipyre TpyIie, 3a cajia HeMa BeJIMKH eKOHOMCKH 3Hauaj.

Hemerammune CHUPOBUHE ACPHUBATH XCPIIUHCKOT KHCECJIOT MarMaTtuMa

IMojae Gepuia (BesAl,SisO15) KOHCTaTOBaHE Cy caMO Ha MPOCTOPY IUIaHMHE Mortajuie,
Koje y OWTH Npe/ACTaBJbajy HAjUHTEH3UBHM]Y OCpWICKY MHUHEpaIM3alMjy Ha TEPUTOPHjU
6usmie Jyrocnasuje. OpraHM30BaHUX MCTPAKHUX 3aXBaTa Ha MOTAjUYKUM I10jaBamMa Oepuiia
JI0 casia HHje OmJIo.

Ca CKOHOMCKOT CTaHOBHINTa HAjIIEPCIIEKTUBHUjH HOCHOIHM (eljaciara Ha TEPUTOPHjU
Penmybnmuke Cpricke TpencTaBibajy pa3HU MOTAjUUKH, OOpjaHCKH W OpaTyHaduKH
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rpanuTouu. Y nexuintuMa [Ingosu n I'pencku Kamenn moTok pezepse BUIIMX KaTeropuja
"kaonuHCKe pyne" ca oko 10% penukTHUX ankanHuX (enncmara y ¢paknujama 150-25
mik., noronauM 3a oarosapajyhe ¢uoranuje, odorahnBame y rpaHniaMa eKOHOMHYHOCTH
MIpeMaIlryjy jeaH MIJIHOH TOHA.

[lojaa mmckyHa IletpoB /[lpenak (xon Kobama) je wuHTEpecaHTHa a TIpEACTaBIba
NErMAaTHTCKY JKUIy YJIOKEHY KOHKOPIAHTHO YHyTap Napaiukpubana. IbeHa BumibuBa
OyXWHA TI0 TIpykKamby U3HOcH oko 170 m, a mpocjedna nebsprHA Ha TOj AY)KUHH OKO 4 m.
Vma exoHOMCKOT oTpaBrama nhu Ha [eTaJbHHUje HCTPaXKHE PaioBe.

IMojaBe JKMYHOT KBapla MPETEIKHO Cy JIOKAIW30BaHE Y Mal€030jCKUM IIKPUIHABUM
komIuiekcuma. [Tocranak BehuHe KBapIHUX xHIa y nmoapy4jy Mcroune Boche croju y Be3u
C TepUHjapHUM JAIUTCKO-aHIC3UTCKUM MarmMaTu3MoM. VY pecuony — Bpamynya  je
peructpoBano 13 mojaBa KHYHOT KBapua, 3aTUM y pecuony Cpebpenuye 5 u 16 mojaBa y
pecuony wiupez noopyuyja I opasxcoa.

3HavajHa HaJa3WINTa KPUCTAJIHOT KBapIa, IIPeMa J0CaallkbeM Mo3HaBamy, HCKIBYIHBO CY
Be3aHa 3a malieo3ojcke popmanuje MoTajuukor MacuBa U Cpeam0oO00CaHCKUX IIKPUIHABUX
mwrannHa (Penepannja buX). Hamasumra kpructamHor KBapia y MoTajHIKOM MacHBY HHCY
JIOBOJFHO MCTPa)KE€HA M €KOHOMCKA BPHjEHOCT HHje yTBpleHa.

Hememanuune cuposune y epalhu yenmpanne ogpuoaumcke 30mne

Jypcka BynkaHoreHo-cemuMeHTHa (¢opmanuja (aujada3-poxrmauka (dopmaimja)  je
HAjBXHUJU 4YIIAH [EHTPAIHE OPHOIUTCKE 30HE a ynTpaMaduTcke cTujeHe (JIEP30JIUTH) Cy
CBAKaKO HajKapaKTEPUCTHYHH]H YIaH OBOT KOMILIEKCA M YECTO CY Y Pa3IMYMTOM CTEIEHY
CepIIEHTHHUCAHE.

Jok ynTpamMaMTCKM MacHBM HOCE DEIAaTHBHO Mame KOJMYMHE XpoMuTa (0ap mpema
JocajalllilbeM CTeNeHy II03HaBama), y HhHMa Hajla3uMO 3HavajHe KOJW4HMHE a3becTa,
MarHes3ura M Tajka.

IojaBe a3zbecTa Hana3MMoO y jako CEpPIEHTHHHCAHMM JMjejOBHMa yiITpamMadUTCKUX Maca.
Xpuzotui - a36ecT WIK BIAKHACTH CEPIICHTUH CE MHTEH3MBHO €KCIUIOATHCA0 Ha HEKOJHMKO
nexumira 'y yiatpabasutuma O3peHa, y HemocpenHoj Ommsunu — IlerpoBa amu  je
ekcrutoaraiija Beh 1aBHO 00yCTaBJbeHA jep MPOM3BOAM Ha 0a3u a30ECTHUX BIIAKAHA HUCY
MPOILIM €KOJIOIIKKA TeCT 300T MOBHUINIEHE PAJUOAKTUBHOCTU. Y pejoHy IleTpoBa Hamase ce
€KOHOMCKH Haj3Ha4ajHHja XpHU30THI-a30ecTHa sexuiura He camo y PC Beh u y peruju.
Ocrane mojaBe a3becra: Kakmyx u okonmHa Yenwnma. Haj3HauajHMja JexumTa Tanka
Hajase ce y okonuHu [letposa.

BpojHe n0jaBe MarHe3uTa, Koje 10caa HUCY JOBOJHHO MCTPAKUBAHE, HAJIA3UMO YHYTap jaue
CepIICHTHHUCAHUX ynTpamMaduTckux wmacuBa. Ha tepuropuju PemyOnmke Cpricke
3aCTyIUbEHA Cy CaMO JICXKHUINTA KPUNTOKPUCTATIACTOT JI0 MHUKPOKPHCTAIACTOI MarHe3uTa
KOju ce decTo HazuBa W "amop¢Hu" Marae3ut. [lo3HaTe Cy MarHe3WTCKe IOjaBe MacuBa
ITactupeBa u Kozape, pejon bama Jlyke, pejon [IpmaBopa, pejon Mane YkpuHe u pejoH
Tecnmha (mocananima HCTpaXKUBaKka MOKa3aja Cy Jla Ceé MarHe3UTCKa JISKHINTA OBHX PEjoHa
OJIMKY]y TIOBOJBHAM HATYPaJHHM IOKA3aTe/bMa M J1a 3aCIYXKY]y MO3UTHBHY TI'€OJIOIIKO-
€KOHOMCKY OIIjeHY) u pejoH Pyo.
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Hememanuune cuposune y 2oproe nepmcKko-me3030jcKo-nanieozeHum gopmayujama

VY o0BO mornaBjbe Cy YKJbydeHE BEOMa pPa3HOBPCHE HEMETaJMYHE CHPOBUHE KOje Cy
IIOCTAaHKOM Be3aHE MPETe)KHO 3a CeOUMCHTALMjCKe Ipoulece Yy JAWHAPUJICKO]
TeOCHHKIIMHAIY, MTOYEBIIN O HeHUX NPBHUX CTaluja y MepMOTpHjacy Ila cBe A0 IOYeTKa
najeoreHa.

O03upoM Ha MHOIUTBO PETHUCTPOBAHUX I10jaBa U JIEKHIITA THIIC-aHXUAPHUTA y TOTOBO CBHM
TIepMO-TpHjackuM (hopMmarmjama, y3 AoAaTHA UCTPAKUBAha, OKOHTYPUBAamha M UCTIHTUBAHA
KBaJIUTETAa NPEAMETHUX JIEXKHMIITA, cMaTpaMo Ja Ou OuiaHCHE pe3epBe Owiie TOTOBO
Heucupnuse. Ha teputopuje Penybnuke Cpricke Mory ce M3IBOJUTH TPH, YCIOBHO PEYEHO,
rurnc-aHxunpuTcka permona u to: Cana-Hoeu I'pan, Jajue-lllumoBo-Mpkomuh I'pag u
®doua-Konmuna-Cytjecka.

Honomut wm3rpalyjy TIaBHM AMO JAWHAPHICKOT IUIAHMHCKOT cucteMa a Hajehe
NPOCTPAHCTBO 3aXBaTajy MOJIOMUTH MAapHUHCKOT IOPHjeKJa, JIOKAJIW30BAaHU YIJABHOM Y
cjeBepo3anagHiM U jyro3anagHuM aujenoBuma Pemyommke Cpricke:

- Pejon cjesepozanaonoe oujena Penybauxe Cpncke  OOyxBata moapydja usMmehy
[pujenopa u Hoor I'pana, [Tonbpno xoq Mpkomuh ['pana.

- Pejon jyeoucmounoe oujena Penybnuxe Cpncrke (pejon @oue), npucythe cy Behe mojase u
JIEXKHIITa MAKPOKPUCTATIACTOT H MEPMEPH3UPAHOT IOJIOMHTA, O KOjHMa MMa MOJaTaKa Jia Cy
U eKCIUIOATHCAHH a Haj/IeTaJbHHje UCTPaXkeH JoKanuTeT [lynaHu kameH.

bujenn OokcuTH Kao IOjaBe WIM CaMOCTalHA JIEXKHUINTA 3aCTYIUBEHH CY Y TOTOBO CBHM
OOKCHTOHOCHHMM TIOJpy4YjuMa IpBeHuX Ookcuta. Ha Tepuropuju PenyOmuke Cpricke
PEruCTpOBaHO je BUIIE I0jaBa KBaplUTa ca HEW3BjeCHOM IMoTeHuujanHoctu. Jlo cama je
JeTalbHO HCTpakeHo jemuHo nexuinte "lloapammnna"” (u3Mely MIaHUHCKMX MacuBa
Jlucune n AumuroBa). EkOHOMCKH cy MHTEpecaHTHe caMo (opMalyje CI0jeBUTHX POKHALA
TPHjacKo-]YPCKUX, IIHPET TOApYYja IDTaHWHE Y 37I0MaIl.

Ha Teputopuju bocae n XeprieroBuae peructpoBano je oko 400 jexwuinTa u mojasa odapura
a Ha TepeHnMa PemyOmike CpIicke 3acTyIUBEH je caMo He3HaTaH Opoj JiexxumiTa ca Moryhom
aJIM MAJIOM TTOTEHIIH]jTHOCTH.

Hewmerannune MuHepasiHe cUpoBHHE (opMupaHe NPH €HAOT€HUM M €r30T€HUM IpoliecuMa
TOKOM HeoreHa M KBapTapaHemerann oBe Tpyle HCKJbYYHMBO Cy BE3aHH 3a HEOT'€HCKeE,
Moryhe U KBapTapHe, er3oreHe M eHJI0reHe IpoIiece, Tj. 32 CEAMMEHTOr€He3Y y HEOI€HCKHM
jesepuma, MopuMa ¥ JlaryHama WY 3a MOCTMarMaTcKy akTHBHOCT HEOT'@HCKOT ByJIKaHU3Ma.

Ha tepennma PemyGiike Cpricke mpHKa3aHd Cy caMoO HEOTeHH (PHO) NALMUTCKH Ty(oBH,
KOju MMajy yTBpeH eKOHOMCKH 3Hauaj. Behe mace TydoBa koHCTaTOBaHE Cy y HEOreHy
JbEIIJbaHCKO-KHEKUUKOT U TIPH-aBOPCKOT DaceHa.

JlexumTa KBapIHUX THjECKOBA KOMEPIMjaTHOT 3Hadaja Be3aHa Cy MPETEXHO, alh HEe U
HCKJbYYMBO, 3a IUIMOIICHCKE MapHHCKE CceAnMeHTe y cjeBepHOj Pemybmmmm Cprckoj.
Haj3navajHuja neXumTa U MojaBe KBapIHUX MHjecKoBa Ha Teputopuju Pemybmuke Cpricke
Hajase ce y npujenopckom daceny, noapydjy Jo6oj-Moapuda u 3sopHuk-Kosmyk.

I'ene3a OEHTOHUTA HETOCPEIHO je Be3aHa 3a BYJKAHCKY aKTUBHOCT. EKOHOMCKH 3Ha4ajHU
Cy CJIOjeBUTH OSHTOHUTH 4Hja AeOJbrHa mpesasu 1 M, 3a10BoJbaBajyher KBalIuTeTa U BUIIE
CTOTHHA MeTapa I10 IpyXamwy y OIMXKeM IOIOBPIIMHCKOM AMjery. M3/1BojeHu cy pejoHH:
Jajue-1llunoso, Hou I'pan (Jbeuubanu). 3HauajHo je nexumre 6eHronuta "Cokonan" Koz
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[IunoBa, ynja excruoaraiyja, ¢ IpeKuauMa, tpaje ox 1988. rogune mo manac. Jlexuinra
oenTonuTa "Cokonan" Hajga3e ce y OKBUPY IPOMYKTHBHHX MHOIICHCKHX HAClara jeJHOT
nujena Beh OmHMcaHOT MIMITOBAYKOT HEOTeHOTr OaceHa Ha MOBPIIMHH 011 OKO 10 km2.Ocrane
mojaBe OEHTOHHTA Cy y pejoHy ['padanurie, 3BOpHUKA, YHYTAp IUTHOLEHCKOT YIJHOHOCHOT
6acena Cranapu.

Kepammuke u BaTpocTalHe TJIMHE TPEICTaBIba)y MHHEPATHE CMjece MPBEHCTBEHO
KaoJIMHUTA, WJINTAa ¥ MOHTMOPHMOHHTA, 3acTylJbeHE y rpahj oxromapajyhmx cemmmeHara
AIOXTOHUX JIeKHIITa. MOTajUdKH TPAHUTCKH MAacHB je Moapydje ca Hajehmm Opojem mo
caZa OTKPMBEHHMX Halla3WlITa KaoiuHa. Jlexcuwma xaoauna noopyuja Cpebpenuye je
YHyTap KOHTYpa CpeOPEHUYKOT epyNTHBHOT Mopy4ja. OBIje je OTKPUBEHO BHIIIE JIEKHIITA
U 1I0jaBa KaoJMHA NPUMApHOT THMa. Pamy ce MCKIbYYHMBO O XMYHUM THjelIMMa (IajKOBH U
CUJIOBH) XHUJAPOTEPMAHO aITEPUCAHUX CAHWAMHCKHX pganura. [lojaBe U JIeKuUmITa
KaoJIMHOHOCHOT noJpyyja CpebpeHulie rpynucaiy cMo y J1Ba pejoHa: pejoH bparyHan (tpu
MPOCTOpHO Orcka THjena) u pejon Cpedpenuna. [10TeHIUjaTHOCT JISKUIITA KAOJTUHUCAHOT
nmanuta "BpaTyHan" W BeroBOr ImHMpeEr MOoApydYja je Benuka. [lo3HaTa Cy W JEKHIITA: KOJ
Jlakrama, kox [Ipujenopa ut.

ITocToju BHIIe 3HaYajHUX JIEKHUINTA OMEKapcKuX riauHa y PemyOmumm Cprckoj. ITykwm-
Jlomape - y TpaHHYHOM [AHjely TOPHOMHOIIEHCKHX CeIMMEHaTa TIJIMHA, Jaropara,
JIAIOPOBUTHX IIjenIdapa, Te JaropOBUTO-ITj€CKOBUTHX TIMHA, IPEKO KOJUX CIIMje/ie TJIMHE ca
KpeuhayKuM KOHKpelUjaMa IUIHOLeH-KBapTapa. [IpBa 3HauajHa reojiolika HCTpaKHuBamba
BpieHa cy TokoM 1999. u 2000-te ronuHe, Kaja je KOHCTATOBAaHO Ja TJIMHE OBOT JISKHUIITA
NPE/ICTaBJbajy KBAJIUTETHY CHUPOBHMHY 3a omekapcke mpousBoje. OOpujex-bujersuna -
NPETIIOCTaBKa je Aa Cy OlleKapcke riMHe y jexumty "OOpujex” nmocraie y IIMTKOM ajiu
MHUPHOM je3epy y KOME je y AYKEM BPEMEHCKOM IepUOAY JCTOHOBAaH CaMoO aJleBPUTCKO-
TJIMHOBUTH MaTepHjaJl HACTao pachaJameM KBapI-THCKYHCKHX CTHjEHA pasIMduTOr
nopujexna. Hajbospy moTBpIy KBasMTeTa IIpECTaBiba BHIIEICIEHH]CKAa IPOU3BO/HHA
PasIMUUTHX OMNEKAPCKHX acopTuMaHa y ¢abpuim wmsrpaheHoj y3 JexuITe Kao H
KypEeHTHOCT TOTOBHMX IpOM3BOja Ha Tpxkumry. CriomMeHyT hemo jomr Heka JIeKHIITa:
Tymwuue, KoBaw-Poratuna Ykpuna-Henunai uta.

Jlocaia mo3HaTa Haja3uINTa NMPUPOJHUX MUHEPATHUX MUTMEHaTa Ha TepeHnMa PemyOmuke
Cpricke cMjemTeHa ¢y y mupum mnpocropuma Ipujegopa, Morajure, I[Ipmasopa, [lana u
Cpebpenunie. Ha mpocropuma Pemybmuke Cpricke TpaaullMOHATHY CHPOBHUHY 3a
NPOM3BO/IBY LIEMEHTA NPEJCTaBibajy JIANOPLU-IPUPOJHA CMjella KapOOHATHE W alyMo-
CUJIMKaTHE KOMIIOHeHTe. Jlamopuu Koju ce Kopucre 3a NpOW3BOJbY lieMeHTa y BehuHu
NPUNaajy TepLUjapHUM CIaTKOBOJHUM MIIM MapHHCKUM (hopMaliijama aju Cy 3aCTyIJbeHN
W y IpYruM TeoJIOKUM (opManrjama, HapouyuTo yHyTap (IIMIIHUX CeMMeHaTta Kpele U
najeorcHa. Y pyOHHKY JIMrHHTa y [alky BHIe JeceTHHA MUJIMOHA TOHA Jiarmopua je
OTKOIIaHO Kao OTKpuBKa. [loctoju maker namopana nebsemae 10-15 M u3Hag riaBHOT
YIJBEHOT CJI0ja BU3YEJHO BEOMa YyjeAHaueHor Kaanutera (0e3 Apyrux mnpumjeca) Ha
NOBPIIMHE 0 AeceTak KMZ VY pymHHKy MpKOT yriba y YIJhEBHKY OTKOMABAa CE Kao
janmoBuHa (KpOBHMHA TIJIABHOM YIJBEHOM CJIOjy) Maker Jamopama jaebeo 25-40 m. VYV
JbemspanckoM OaceHy je AeraspHHje oOpalleH y pyZHOM IMOJbY, T/Aje je AjeTMMHIHO
HCTPaXWBaH y3 yrasb (KOHCTATOBaH Kao KPOBWHA) W MPOI[jEHEHE CYy BEIHUKE pe3epBe.
O03upoM Ha BEJIMKO paclpoCTpamei-e HABEACHUX CHPOBHHA, CMaTpa ce Ja Cy LEMEHTHHU
JIAMOPIIM TOTOBO HEUCIPITUBH.

Kana ce pamm o mexuuukoe-cpahesuncko apXumexkmoHCcKOM KameHy U — KapOOHAmHum
cuposunama 3a UHOycmpujy, TOCTOje TOTOBO HEWCIPIIHE IOTEHIMjalHe pe3epBe,
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NIPBEHCTBCHO CEIMMEHTHHUX, 3aTHM MarMarcKuX M METaMOp(HHX CTHjeHa TE€ HEBE3aHMX
TBOpEBHHA IUTHOLICH KBapTapHUX ceauMmeHara. Ha tepuropuju Pemy6nuke Cpricke nocroju
MHOIITBO KAMEHOJIOMa, PErHCTPOBAaHUX PYJHUX JIGKHIITA ca u3pa)eHHM enadoparuma, 10K
ce 3a 103ajMUINTa He 3Ha TadaH Opoj, 3ampaBo HE TOCTOjH OPTaHM30BaHa eKCIUIoaTalja jep
Cy M03ajMHILTA YIIIABHOM MO/ HAIJIEKHOCTH OIILITHHA.

Kpeumauka Maca HacTaja je HAaKOH IHjareHETCKUX W ENHTCHETCKUX IMpeoOpakaBarmba
NpUMapHUX KapOOHAaTHHX Tajora. Kpeumamu mpumnagajy yIrIaBHOM MapHHCKHM
CEeMMEHTHAM JISKUINTHMA CTBapaHuM in situ. Jlobap rTpal)eBHHCKO-TEXHHYIKH KaMeH
NIPE/ICTaBIbajy KAJIKAPEHUTH W JPYrHM OPraHOTEHO-IETPUTHUYHH KPEUHalld TYPOUIMTCKHX-
¢GumimHEX 1 MonacHuX (opmanuja pazHe cTparurpadceke npunaaHocT. ['eHesa gooMuTa
je TOTOBO HMIECHTHYHA ca IOCTAaHKOM Kpeumaka. Bemnke mace nonoMuTa Koje usrpabyjy
JMjeNoBe IUIAHWHCKMX MacHhBa, I0CEOHO TpWjacke NPHUMNAJAHOCTH MOCTaje Cy
METacoMaTo30M M3 KpE4YHadKor Tajora. 3HauyajHHja JIeKHUIITa jgojiomura cy: "bexuhu'-
[pujenop-Hosu I'pan, “bpesnuanu“-IIpujenop, "Yupakosan"-Mpromuh I'pag. Bpojua cy
NeXUmTa Kpeumaka y Pemyomumm Cprickoj a Heka ox mux cy: "llIBpakasa-JaceHoB [o"-
Bama Jlyka, "JbybaueBo" m '"I'puu"- IIpmaBop, "Kamenuma" u "Kpeunuma'-Tecmuh,
“Kapab6erosan“-J1060j ,"Lpun Bup" — Ykpuna, "Jabman I'pag"-YripeBuk, "Jomanwuma'-
3Bopauk, "I'paman"-bparynan, ‘“Xanm Jepsenra“-Ilame, "Jlamumnuma"-Capajeso,
"ITornkse"-I"amnko, UTxI.

Iopen nexuITa Kpeumaka | JOJIOMUTA OPOjHA CY JICHKHUIITA:

»  apxurekToHCcKOT rpalhjeBunckor kamena ("Camaunos Yaup"-Xau [Tujecak, “Xpema“-
CapajeBo, uTa.)

»  gexwumra Mmepmepa ("Majaan"-Mpkowuh 'pan),

»  jexwumTa aujadbaza ("Mpakomon"-Kocrajuuia, "Hanmak-I'paguna” u"Marnajim'-
Kozapcka [dy6mma, "TpuoBa"-I'opwmu Iloarpammm , "pyrosuhn"-Bama Jlyka,
WTI.),

" JIeXUINTA CepIIeHTHHUCAHOT nepupoTuta ("Mamuhn'"-Omapcka),

» gexumTa cepneHtuHuTa ("bpesmuanu", "Bykmha Majnan", "bykoBa Koca"-
[pujenop, "3enenu Bup"-bama Jlyka, urx.),

»  gjexwumrre rabpa (Tonuhu-Kprosa-Tecnuh).

[IsbyHak W mWjecak MpeicTaBibajy IUIHOLEH KBapTapHE W KBapTapHE CEJIMMEHTHE
TBOpPEBHHE, OHU CYy KpajibM NPOJYKTH €pO3MOHMX Mpolleca Koju Tpajy u jganac. Hajeeha
3aCTYIUbEHOCT NIJbYHKa M NMHjecKa Halla3W ce yHyTap ajyBUjaJIHMX JOJIMHAa BehMX TOKOBa,
mocebno Yue, Cane, CaBe, BpbOaca, Ykpune, Bocue, Tume u J[puHe U APYyrux Mambe
3HauajHUX TokoBa. Ha tepuropuju PemyOnnke Cpricke MOCTOjU BHIlIE CTOTHHA OTBOPEHUX
nUbyHKapa ® mjeckapa. Heka on nmexwumra cy: "Ama-O6pos" kox Koszapcke [lyOwuie,
"OpmoBo nosee" kox [lemaruhesa, "I'pa6" kox Tpebuma.

PECYPCU IIOZIBEMHUX BOJA

IToxzemMHe BOAE MpEACTaBIbajy H3Y3€THO 3HAYajaH Pecypec 3a CBaKy 3eMJby, I1a Tako U
Peny6nuky Cpncky. Ha ocHOBY mocajmanimux OMIaHCHMX MCTpaKHBama IOJ3EMHHX BOJA
Kako y OKBHpPY CTHjE€Ha ca HMHTETpaHyJapHHUM CTPYKTYpPHHM THIOM MOpO3HOTH (Behe
pHjedHe JIOJHHE), TAKO U Yy OKBUPY CTHj€Ha Ca KapCTHO-IIYKOTHHCKHM THUIIOM ITOPO3HOCTH
Ha Tepuropuju PC, jacHO je &ma ce paaM O 3HAYajHUM pe3epBaMa HCKOPHUCTHBUM 3a
pasnmuute HamjeHe (BojocHabMjeBame, XUIPOSHEPTreTCcKe MoTpede, pUramyje UTa.), of
KOjHX je JI0 caJa MCKOPHIITEH CaMO MamM M0 OWIaHCHMX pe3epBH. Takohe rosopehu o
OBOM pecypcy Tpeba UMaTH Ha yMy M 3Hauaj BUXOBOT M3ydaBama Ca acIeKTa 3allTHUTE O[]
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BOJIa, a CXO/IHO MHTErPATHOM YIIpaBjbalby BOAaMa, LITO je HAPOUYHUTO 3HAYAjHO 3a MOoJpYYje
JjaZpaHCKOT ClIMBa, OJHOCHO UCTOYHE XepuerosuHe Ha teputopuju PC.

Kaza roBopuMo 0 mog3eMHHM BoJaMa Kao pecypcy OHIa IpHje CBera MHCIMMO Ha ITUTKE,
TepMaJHe, MUHEpaJHe W TeMpoMmHHepanHe Bonxe. OBIje ce naje caMo KpaTak Iperier
3HAa4YajHOCTH TOTEeHIIMjana HabpojaHux Boja, a ucte he 6utu neraspHO obOpaleHe cTyamjom
Koja he TpeTupati camo oBaj MUHEpAIIHU pecypc.

Ca acnekra o6e30jelhera HEOTXOAHUX KOMMYWHA MUTKE BOJIE 3HAYa] MOA3eMHNX Boga y PC
je eceHuujanaH. AHalu3e MPOBEACHE MOCJbEMBHX TOJMHA Cy MOKasaje na ce oko 85%
MIUTKKX BoJa Ha Teputopuju Pemybinke Cpricke 06e30jelyje U3 monzeMHUX M3BOpa, OWIIO
Jia ce paau 0 OyHapCKUM CHCTEMHMA WITH MaK O KanTHPaHUM H3BOPHMA.

Panuje m3pane Ounanca moa3eMHUX Boja Owie cy Oa3upaHe HA MPHUIIATHOCTH CIIMBOBHMA.
Kao pesynraT BuUIlIE[CIEHUjCKOT paja HAcTaje Cy JBHje KJbYYHE CTyIHje Koje ce OaBe
OunancoM mW3IaHW Ha Tagammpoj Teputopuju CP BUX. JemHa ce omHOCHH Ha HW3IaHU
dbopMupaHe y WHTEprpaHylapHOj CpeAWHH, a Apyra Ha OHE (QOpMHUpaHe y KapCTHO-
MMyKOTHHCKO] cpeanHH. Pesynratu ofje cTymuje Mmokasalu cy Oa je pHjed O 3Ha4ajHUM
pe3epBaMa MUTKHUX BOJA YrIIaBHOM J00por kBajurtera. CiMvaH MPUCTYN OWIAHCHUpamba U
OlljeHe pe3epBHU 3ajpiKaH je W y JaHaimmeM Bpemeny. C o03upom na he ce y HapeaHoMm
MepUoA MPUCTYNUTH u3panu [lnaHoBa yrpaBibamka PHjEYHUM CIMBOBHMA TOA3EMHE BOJC
Oulie nerasbHO OOpaljeHe HA HMBOY IPHOMOpPCKOT ciuBa (3a cnuBoBe YHe, Cane, BpOaca,
Bocue, Ipune u Henocpeanor ciauBa Case) u Jagpanckor ciusa (Tpebuimuiia).

AHanu3a pacHoJIOKMBUX pecypca NMHUTKHUX BOJa IOKasala je Ja cy 3HauajHe pecepse
MOJI3EMHUX BOJa KOHIIEHTpHCaHe y anyBujanuuMm Hanocuma [lpune (CemOepuja) u Bpbac
(JIujeBue mosbe), a motoMm u Case ([TocaBuna, Jlyouuko nosse), bocue (moapydje cjeBepHO
oxn Jlo6oja, Monpuuko nosee), YHe u Cane (IIpujemopcko mosbe). Ilporjemeno je ma cy
pesepBe y anyBHjaiHMM Haciarama pujeke Jlpuue y mogpydjy CemGepuje oko 3 mfs, a
Bpbaca y oxupy JlujeBue mosba oko 5 m*/s. V Cembepuju ce BOJe alyBHjaiHAX Haciara
KOpHCTE 3a cajia caMo 3a BojiocHabajeBatbe bujesbune (mpocjeuno oxo 400 1/s), a y Jlujeue
noJby 3a nmorpede BojocHadjeBama I paaunike, Jlakrama u Cprna (36upao oko 250 I/s).

IToceOHO OorarcTBO jecy MOA3EMHE BOJEC Y KapCTHUM TepeHMMa KOje HEepjeTKO
KOHIIEHTPHUCAHO MCTHYY Ha BPEIMMa YHjH KalaluTeT Y MUHUMYM 4ecTo mpemarnyje 100 1/s,
HEKaaa U nujenux 5 m*/s. ¥ tom moryieay Hapounto tpeba uctahu IlnuBcka Bpena (Qmun
JIMjEBOT | IECHOT Bpela oko 8 mM’/s), Jamcko Bpeno ca Qmun 600 I/s koja npunamajy ciusy
Bp6aca, notoM Bpena y cimBy CaHe (IMjeBO M J€CHO CaHCKO Bpeno ca Qmuu 2 m*/, nsa
Bpena y PuGnnky ca Qmuu 2.5 m’/s, Bpena y ciuBy JlpuHe, a moceGHO OHa Ha 0601y
pomanujckor miaroa (Crynenu Jagap Qmun 600 I/s, Tumrda Q mun 400 1/s), motom Bpeno
Beper 400 I/s, Paxuranma 220 I/s, Kema 1 m%/s, buomrune ura. [lopex HaGpojaHux Ty je u
YHUTAB HU3 YCIOBHO PEYCHO MamHX Bpena (kamauutera 10 100 I/s), yecto MckopuinTeHux 3a
BoJIOCHa0MjeBambe ommTHHKCHX IeHTapa y PC (3mnmumHa-Poraruma, Hwukonwna Bopga-
Mumuhu, MpaoBo mosbe-Kocrajuumna, TumnaBa-HMcrouno CapajeBo, JloOpyHCka Bpemna-
Bumerpaz nta.).

HapounTo Tpeba ncrahn cnennpuaHOCTH TepeHa HCTOYHE XepueroBuHe (1 XepIeroBuHe y
OTIIITE) Kaja Cy y MuTamy KapcTHe u3nanu. [1o3HaTo je aa je moapydje XepueroBuHe jeTHoO
on magaBuHama HajoomnHujux y EBpomn. Cnenmdudna reosnomka rpaha m Xuaporeosornke
KapaKTepUCTUKE JIONPUHOCE Ja ce JA00pOoOUT 01 MHQUITPUPAHUX IaJlaBUHA y IT0J3EMJIbE,
OJIHOCHO PacloJI0XKUBUX MOA3EMHUX BOJAa MOXE MOCMATPAaTU UCKIbYYUBO KPO3 UHTErPATIHO
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KOpHUIITEHE HCTUX. XHIPOTEXHUYKH OO0jeKTH y BHMIY TyHelna 3a HpeBoheme Boza
MOIUIaBHUX Tajlaca u3Mely IojeAMHMX Boja, Te HUXOBO JoBoheme Ha oOjekre 3a
XUJPOCHEPTeTKO HMCKOPHUIUTEHE MPEICTaBbaIn Cy U npezacraBbalie  OKOCHUILY
palMOHATTHOT HCKOPHINTEeHa pe3epBH mnom3eMHux Boxaa. [Ipmmjep XET-a, ca cBum
pearM30BaHMM W IUTAaHUpaHUM (¢a3zama jacaH je IOoKa3zaTesb MOTYNHOCTH HCKOPHINTEHA.
VY3My 1 ce y o03up m MOryhHOCTH HpHUTandje, BOZOCHAaO/jeBa-a CTAHOBHHUINTBA U
HHAYCTpHje, y3roj pube KOMOMHOBaHO ca oxbOpaHama oOJ IoJlaBa jacHO je Ha Kako ce
eKOHOMCKHM KBaJMUTCTAaH HAYyMH MOTY HCKOPHCTHTH BOJC KapCTHHX H3JaHH HCTOYHE
XepLeroBHHE.

VY3 cBe apupMaTHBHO PEUYEHO O pecypcrMa IUTKHX MOJI3EMHUX BoJa Tpeba HarmacuTu aa he
BUXOBO KopuiuTewe y OyayhHoctm Outm ymMHOrome y (QYyHKIUMjH 3aliTHTe, JOOpO
npeno3Hare Kpo3 npuxsaheHy 3akoHCKy peryiatuBy EY u nomahe 3akoHOIaBCTBO.

W3y3eran NoTeHIMjal YMHE U pe3pBe TePMalHMX, MUHEPATHUX ¥ TEPMOMHHEpPAIHUX BOJA
PC. Ilo3nato je ma cy Ha Tepuropuju PemyOmmke Cpricke perHCTpOBaHH OpOjHH HU3BOPH
TEpMaJHUX U TEPMOMUHEPATHHX BoJa. JJOMHHAHTHO Cy TO M3BOPHU-CAMOM3IMBU KOJU CY
3apany mnosehama, IIpHje CBera, eKCIUIOTAIIMOHMX KOJMYMHA 3axBalleHH YIIaBHOM
OymoTHHaMa, MyTeM KOjUX C€ BPIIM EKCIUIoATallfja yIJIaBHOM Yy OamCKO-peKpeaTHBHE
cBpxe. JlerasbHa, HaMjeHCKa TI'EOJIOIIKAa WCTPaKMBamka TE€OTEPMAIHOr IOTEHIMjana y
ouBmoj CP buX 3amouena cy moderkoMm 80-Tux roamHa mpouutor Bujeka. CaszHama O
reoTepMaIHOj TIOTEHIMjATHOCTH J00UjeHa Cy MHANPEKTHO, KPO3 aHAJIM3y pe3yiiTaTa pasHUX
MPETXOJAHUX TEOJIOIIKUX, FeO(U3NIKNX, MOP(OIEOOMKNUX, XUIPOTCOIOMKUX U APYIUX
PETHOHAIHUX U JIeTaJbHUX UCTpaKiBamba. CHHTE30M JOOUjeHNX pe3yliTaTa KOHCTaTOBaHa je
3HaYajHa, MPHje CBEra, XUAPOTSpPMaIHa MMOTCHIIUjATHOCT TepuTopuje Pemyonuke Cpricke.

Ca acriexTa NpaKTUYHOCTH W €KOHOMHUYHOCTH OHMTaH je IPBEHCTBEHO HACTAaBaK JCTAJbHUX
UCTPaXHBatbha XUAPOTEPMATHUX CHCTEMa, KOjH Cy YIJaBHOM BE3aHH 3a TEKTOHCKH
pasioMJbeHe 30HE JHTOc(epe BelMKe IyOWHe, Kao INTO Cy YTBP)EHH JMHEAMEHTH,
PETHOHANIHU pacjeid M NMyKOTHHCKH CHUCTEMHU Y3 HaBeJeHa TEKTOHCKa KpeTama. [ 0TOBO
PEIOBHO Y 30HM HaBeJCHUX (opMHpaHe Cy MpUMapHe, a 3HaTHO yenthe CeKyHIapHEe H3AaHH
TepMAIHUX WM TEPMOMHHEPAIHUX BOJA KOje JoJia3e ca pasyinyuTe 1yOuHe U UMajy Beoma
BapujabHIHE TeMIepaType M XeMHu3aM. YCHOCTaBJbEHHUM XHUAPAYIMYKAM CHCTEMOM,
KOHBCKTHBHHUM JICCIICHACHTHUM M aCICICHTHUM CTpyjalbuMma J0ia3u 10 (GopMHparba
M3BOPA - CAMOM3IIUBA YK PACJCAHUAX U MYKOTHHCKUX CHCTEMa MIIM y HEMIOCPEIHO] OIU3UHU
ucTux. YocraioM, Jocajaliika Ipakca KOPHUIITEHha MOTEHIHjaia OambalydyKor perroHa
(Ilexep, Jlakramm, Cnatuna), y noapydjy CembGepuje ([IBoposm), Tecnuha, Kynamia,
Jbenumana ko Hosor I'pana, Mibeuanuiie kox Kosapcke J[yOuiie jacHO yka3syje Kakap je
©KOHOMCKH NOTEHIIKjaJl OBOT pecypca, Majia Cy TepMallHe H TEPMOMHHEPAJIHE BOJIE, 3a Caja,
WCKOpHIITEHE YIVIABHOM Yy OallHeoJomKe cBpxe. bpojHe cy octame MOryhHOCTH HBHXOBE
npuMjeHe (3arpyjaBame IIpoCcTopa, INIACTCHUIH, Y3roj puoe UTx).

[ojaBe MuHepanHux Bojxa OpojHe cy Ha Tepuropuju PC. Y OmuckoMm nepuopy, oJ cTpaHe
3aBoja TuTaHHUpaHa je oOpaza CBHX OHMX BojJia Ha TepuTopuju PC umja MuHepanuzammja
npenasu 1 @/l. EKOHOMCKO HCKOPHINTEHC IMOjEANHUX MHUHEPATHWX BOMA, Ka0 HPIL Y
monpydjy Kosnmyka (Butmeka) wmmm IletpoBa (TexHorac) 3HauajaH je TOKa3aTelb
MOTryHHOCTH €KOHOCMKH OIPaBAaHOT KOPHUILTEHa OBOI THIIA BOJIA.

CXOoIHO TIPEeTXOJHO HM3HHUjETOM jacHO je ma ce PemyOmmka Cpricka y moriemy pecypca

IIOJA3€MHHUX BOJa (HI/ITKI/IX, TCPMAJIHUX, MUHCPAJIHUX U TepMOMI/IHepaHHI/IX) MOXKE cMaTpaTtu
O6orarom. HacraBak HUCTPpAXKUBAYKOT MIpoHeca Ha IMNO3HATUM H HOTGHIII/IjaJ'IHI/IM
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JIOKQJIMTETUMA IMPCACTaBJba HEOIMXOAAaH KOpPAK Ka JaJbeEM yHanpelje}Ly cazHama O pecypcy,
OIHOCHO IIPBU HAPEAHU KOPAK Ka Banopmaunjn OBOTI"' BUJia MPpUPOAHOT Oorarcraa.

[MPUOPUTETHE MWHEPAJIHE CHPOBUHE 3A [JAJbA HCTPAXKVBABA U
EKCIUIOATALINTY

OBuM pazmom omoryheH je yBHI y TOCTOjambe oApel)eHNX MUHEpaTHUX CHPOBHHA U FUXOB
crerieH uctpaxkeHocTH. Hajeehn nno muHepamunx cupoBuHa Pemy0mrke CpIricke OIfjemheH je
Kao MEpCIEKTHBAH 3a Jajba PETHOHAJIHA M JeTaJbHa I'€OJIOUIKa UCTPaXHBaba. Y JaHAIlbe
BpujeMe noBehan je Opoj mHBectuTOpa (nmomahux u crpanux) y PemyOmuum Cprickoj Ha
HCKOpPHIITaBalky MHUHEpaIHUX pecypca. OTBapajy ce MOTOHM 3a EKCIUIOATalHujy Mamer
obuma u kamanmrera. Ilpemyseha koja cy aHrakoBaHa Ha NOCIIOBHMa EKCILIOATalyje
HACTOje y3 IITO Mame TPOIIKOBa 00e30ujeautu Behy mOOUT ImTO 3a cOOOM TMOBIAYU
HEpalMOHAIHO HCKOPHIUTEHE JIOKHUINTa W HekaJy 0e3 TMOTPeOHMX TIeoJOIIKUX
JOMCTPAXKMBaka ILITO je HENOMYCTHBO KAaKO y CTPATELIKOM HHTEpecy Tako U Ipema
Oynyhum renepamujama. ExcrmoaTumry ce HajKBaJUTCTHU)U JWjEIOBH JISKHUIITA, IITO CE
oIpakaBa Ha OCHpOMAICHE YyKylHe OWinaHce Mace pyAHOr Ttujena. OBakaB HayWH
eKCIUIOATAllMje MOXE JOBECTH JO IIPHjeBPEMEHOr HCLPIUBCHA, HEPEHTaOMIHOCTH
eKCIUIOATAlIH]e U 3aTBapabe PyIHHUKA.

I'menajyhiu Ha CBjeTCKEe TpEHAOBE, MOCEOHO Cy IMOTCHIMpPAaHA HMCTPAXKHBAKA JICHKHIITA
eHepeemcKux cupoguHa, TTO Hac o0aBe3yje 3a HacTaBaK Ha(THOTEOJIOMIKUX MCTPaKUBaha
cjeBepHOr u jyroucrouHor mujena PemyOmnmke Cprcke. Kopa jiexwumita yewma cutyaimja je
YIJIaBHOM jacHa, jep je moTeHuujanHocT Beh ompeljeHa, U HA OCHOBY e C€ IUTAHUPA]Y
M3Tpaibe JOJATHUX OJIOKOBa M HOBUX TepMmoeiektpana.lllto ce Ttude eeomepmannux
pecypca cuTyalja je TOTOBO HMICHTHYHA Ca UCTpaxuBameM Hadre u raca. Memanuunu
MUHepanHu pecypcu, TOroToBy reoxle, oioBo, MUHK U cpedpo, 3aTuM OOKCUTH, MAHTaH U
JIp. Y TOTIIYHOCTH Cy HE caMo 3a/[0BOJbaBaiu joMahe notpede, Beh cy BEIMKHAM JHjelioM
H3BOXKEHM Ha cTpaHa TpkuinTa. CTOTHHE T0jaBa METAIUYHMX CHPOBHMHA OCTalo je
HEJIOBOJHHO MCTPAXKEHO, TAKO J1a je HUXOBA MOTEHIIU]aTHOCT MIPAKTHYHO HeleduHucaHa. Y
nocIe/ilbe BprjemMe mosehaH je TpeH/ I MOTpaXbe, He CaMo 332 SHEPreTCKUM CHpOBHHaMa, Beh
U rOTOBO CBUM MCTaJIMMa. CTpaHI/I HWHBCCTUTOPHU CYy 3allbUX HEKOJIMKO T'OJWHA HOCC6HO
3aWHTEPECOBaHM 3a Oakap, aHTUMOH M HUKaJ macy pal)eHu mpojekTu 3a 0akap y moapydjy
Cpebpenurie, anTuMOH koJ ['opaxia u HuKan ko Bapaumra. Hememanuune cupogumne
npemMa 3acTylJbeHOCTH Ha TepeHuma PenyOmuke Cpricke cmarpajy ce HeZOBOJHHO
HCTPaKCHNM, OJIHOCHO EKCIIOATHINY ce Yy 00MMYy KOjH He 3amoBoJhaBa gomahe motpebe.
[propHuTeTHH UCTPAKHH 3aXBaTH KPYIHUX pa3Mjepa Ha CHPOBHHCKO] 6a3u HeMeTana, Kako
JaHac Tako u 'y Ommkoj oymyhHoctH, Beh cy mwim he Tek MopaTtu fa Oyay ycMjepeHHd Ha:

- mimHe (KepaMHUYKe U BATPOCTAITHE),

- T'paheBI/IHCKI/I-TeXHI/I‘-IKI/I KaM€H, YKpaCHU KaM€H,

- KaoJuH,

- KBapI[ )KUYHH U KBAPIIUTE,

- JIOJIOMHUT, MarHE3UT U OJINBHHUT,

- CHPOBHHE 3a HH/IYCTPHUjy IIEMEHTA, a MOCEOHO 3a MPOU3BOY Kpeua;

- Oapwr, 3e0NUTH, TYPOBH UTAI.
[NepCcrieKTHBHOCT MUHEPAIIHUX CHPOBUHA Ouhe onpeljeHa npuBpeJHUM KpeTambuMma KoJ| Hac
Wy CBHjETy. 3a Jajba HCTPaKHUBAKba HEOIXOJHA Cy TeMaTCKa PETrHOHAIHA W JeTajbHa
nporpaMupama Kpo3 CTy[auje, NPBEHCTBEHO PETHOHANHE TOTEHIMjAIHOCTH a 3aTHUM
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HpOjeKTOBaH)e u I/I3BOheH)€ ACTaJbHUX TCOJIOIKUX HUCTpaXKMBamba TIPpyIle CpOAHUX
MHHepanM3aqua nim l'[Oj €AMHAaYHUX MOHOMHWHECPAJIHUX pecypca.

HACTABAK OCHOBHUX MCTPAXXNBABA MUHEPAJIHUX PECYPCA

CHCTeMaTCKO TEOJIONMIKO KapTHpame modeno je 60-TUX ToAnHa MPOIUIOr BHjeKa H3paJoM
OcHoBHe reoJomke kKapte mo guctoBuMa pasMmjepe 1:100 000 u mpumanajyhux Tymaua, a
3aBpmreHo je 90-tTmx rommHa mctor BHjeka. OBO ce HABOAWM W3 pasjiora INTO Cy Kpo3
reoJIoIKa KaTpHpama PEerMCTPOBaHA MHOTA JIGKUINTA U IOjaBe MHHEPAIHUX CHPOBHHA.
W3pana HaBeZeHUX reoJIOMKUX KapaTa 0a3upaHa je IPBEHCTBEHO Ha XPOHOCTPAaTUTpad)CKOM
pamruwiamaBamby CTHjEHCKMX KOMIUIEKCA KOjU M JlaHac IPE/ICTaBJbajy OCHOBY 3a Jajba
JieTajbHA MIPOjeKTOBala W H3pajy enabdopaTa CBHX MHHEpaIHUX pecypca. M mopen
Henporjewuse BpujenqHoctn OI'K, kpajem 20-tor Bujeka modvena je u3paga Temarcke
reoyiolke kapre y pasmjepu 1:50 000. Uspama apyre dase reonomke kapre (Temarcke)
KOHLIMNHKpPaHa je Kpo3 (opMaljcKy aHalu3y CBHX JIMTOCTpaTUrpad)CKUX jeAuHHIA, 0e3
0o03upa Ha cTpatHrpadCcKy NpPUIATHOCT, ca IMOCEOHHM OCBPTOM Ha (QopMmanHje Koje
NPENCTaBIbajy MOTCHIHjATHE HOCHOIIE MUHEPATHHX pecypca.

HeonxonHo je HacTaBUTH paHMje 3amoveTe AKTUBHOCTH Ha OCHOBHUM T'€OJIOIIKHM
HCTpakWBamkUMa, TIpHje cBera m3paan Ipyre dase (Temarcke) reosomke kapre Pemybnmke
Cprcke (1:50 000), kao u HacraBak m3pame OCHOBHE XHAPOreoJolike Kapre PemyOnnke
Cprcke (1:100 000) u OcHOBHE MHXKeHmepcKoreonomke kapre Pemyomuke Cpmcke (1:100

000).

JIUNTEPATYPA

360r MHOIITBa JIMTEPATYPHHUX ITyOJMKOBAaHUX paaoOBa, KOJUX HMa BHIIE CTOTHHA U
¢doHnOBCcKe HoKkymeHTamnmje ca oko 500 mpojekara, exabopara U CcTyadja O MHHEPATHUM
CHpOBHHaMa, JIUTEepaTypa je J1ata y Beoma ckpaliecHoM o0uMy. 3ampaBo, NPE3eHTOBaHE CY
camo euIyje, MOHOTpaduje U HeKH BaXKHUJU PaJOBH, T€ Ce, KaKO je HAarJIalleHO Y YBOJAHOM
IIjely, 3anHTepOCcoBaHr ynyhyjy Ha H3BOPHY ITyOIMKOBaHY W (POHAOBCKY JOKYMEHATIIH]Y,
OJHOCHO JIaT je CIUCAK YBOKCHUX CTPY4YHaKa KOjH CYy JAJIU HENPOLjCHUB JOMPUHOC KO
UCTpaXXMBamha MUHEPAIHUX pecypca.

1. Enunuje:
MUHEPAJIHE CUPOBUHE BOCHE U XEPIETOBUHE "T'eonmxemepunr"-Capajeso,
®DoHx cTpyyHHX TOKyMeHaTa PemyOiudakor 3aBojia 3a reosomka uerpaknBama "['eo3aBoxa’ -
3BopHuk, Perryonuke Cprcka, CapajeBo 1976-1979. ronune;
[peu tom: Kmura | JIEXXUIUTA YIJbA. Kwura |l JIEXXUIITA HEMETAJIA, Capajeso,
1976. ronune;
Hpyru tom: Kmura I1l. JIEXXMIITA OBOJEHUX METAJIA. Kwura V. JIEXHIITA
LIPHUX METAJIA,CapajeBo 1979. ronuse.

2. MoHorpaduje:
JankoBuh Cmoboman (1967.): METAJIOTEHETCKE EINIOXE PYJOHOCHUX
MNOAPYYJA JYI'OCJIABUIE, Pynmapcko-reonmomkyn ¢akynreT u Pymapckw HHCTUTYT
beorpan;
Jypkosuh Msan (1961.): MUHEPAJIN JKEJBE3HE PYJIE JIEXXUIITA JbYBUJE KOJJ
[TPUIJEZIOPA, T'eonowiku BujecHuk 14, 3arpe0;
Jypuh Mapjan (1970.): TEOJIOTUJA TIOAPYUYJA CAHCKOI' MAJIEO3OUKA VY
CJEBEPO3AITAIHOJ BOCHM. I'eosoniku riiacHUK-TIOCEOHO H3aarbe.
Pamosuh Mexmen (1962.): PYJHE ITAPAT'EHE3E V OBJIACTU CPEBPEHUIIE
(MCTOYHE BOCHE).
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I'eosomky riacHUK, MOceOHO U3Aame, Kbura I, .96, Capajeso;

LBujuh Panko (2004.): TEOMEHALIMEHT ¥V ®YHKIWJU KOPUILITEKHA 1 PA3SBOJA
MUHEPAJIHUX PECYPCA JbYBUIJCKE METAJIOI'EHETCKE OBJIACTU, Ilpujenop
2004. rogune.

Kybar Hzer (1982): METAJIOTEHUJA W TTPOTHO3A YBPCTUX MUHEPAJIHUX
CHUPOBUHA YV TPUJACY BOCHE U XEPHUEI'OBHUHE. T'economku riiacHUK, MOCEOHO
m3name-kbura XVIII, Teonmkemepunr-Capajeso.

[letap  MumanoBuh  (1979): XUAPOI'EOJIOTMJA KAPCTA U METOJE
UCTPAXUBABA; mnocebHO wm3rame XuapoenekrpaHe TpeOummuna-MHCTUTYT 3a
kopumheme U 3alTUTY BoJa y KpIiy-Tpedume.

3. Crynuje-nporpamu:
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Banks R., Fletcher R., Matthews A., Bodenhansen J. (1990): REGIONAL EXPLORATION

APPRAISAL OF NORT BOSNIA,

Petroleum Technologies-Henley of Thames, England HocrpudukoBana u pesigoBasa nos "
Crynuja o peruonanuoj HapTHO-reonomkoj mpoujern Cjesepre Boche, PoHn

cTpyuHux nokymeHata "Padunepuje Bpon" CexTop 3a HCTpaXMBame M €KCIUIOATAIH]y
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CTPATEI'NJA PA3BOJA EHEPI'ETHUKE PEITYBJIMKE CPIICKE
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PE3ME

Llusb oBOT paja je 1a NpUKaXKy OCHOBHE CMEPHHUIIC 3a JaJbU pa3Boj eHepreTuke y Pemyomuuum Cprickoj.
Hajeeha croma nopacra ¢unanHe motpoiumke eHepruje y cuenapujy Cl outu he y mepuoxy 2010—
2020. rogune. JegHa of OMTHUX MPETIIOCTABKH 3a pealn3alijy OWIO Kojer of CLeHapHja pa3Boja
eHepreTHke je eHeprercka edukacHoct. [IpoBoheme eneprercke monutuke PemybOmmke Cpricke u
IUTaHUpamkEe Pa3BOja CHEPreTCKOT CEKTOpa 3aXTjeBa Mjepe M aKTHBHOCTH, OJHOCHO (DyHKIHMOHAITHE
MexaHu3Me Koju Ou Owmn y GpyHKuuju nMmiuieMeHtanuje came Ctpareruje. YHUBEp3HTETH Tpeba jaa
JONYHaBajy 3Hama y 00J1acTH OOHOBJEMBHX H3BOpA EHEPTHje.

KibyuHe peun: cTpareruja, eHepruja, pa3Boj, 00pa3oBame.

ENERGY DEVELOPMENT STRATEGY SERBIAN REPUBLIC

ABSTRACT

The aim of this paper is to basic guidelines for further energy development in the Republic of Srpska.
The greatest rate of increase in final consumption of energy in the S1 scenario would be for the period
2010-2020. year. One of the important prediction for the implementation of any of the scenarios
energy development is the energy efficiency. Implementation of Serbian energy policy and planning
development of the energy sector requires the action and activity, and functional mechanisms that
would be in the function implementation of Strategy.The Univerzities need to complement the
knowledge in the field of renewable energy sources.

Key words: strategy, energy, development, education
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YBOJI

Crpareruja pa3Boja enepretuke PemyOmmke Cplicke mocmarpa TpH CLEHapuja pasBoja y
OKBHUPY KOjHX Cy pa3paljeHa I1Ba crieHapHja mopacta opyro gomarer npomssoaa (bI1-a) no
2030. roguae — Bucoku u HuckH B/II1. CrieHapuju Koju ce mocMartpajy cy:

* C1 — Bummu pact B/IIT-a — ocHOBHa KapaKTepHCTHKA OBOT CIleHapHja je Op3 pacTt OpyTo
nomaher

mpou3Bo/a (ToXkeJpaH CIIEHApHO pa3Boja MPHUBpeEe), MPHMjeHa KIACHIHUX TEXHOJIOTHja 6e3
aKTHBHUX Mjepa BJIACTH

* C2 — Bumwu pact B/II1-a ca Mjepama — OCHOBHA KapaKTepUCTHKA OBOT CIicHapHja je Op3
pact Opyro nomaher mnpou3Boja Y3 IPHMjEeHY Mjepa €HEpreTcke e(QUKacHOCTH H
MOJICTUIIaha KOPUIITEeHha 0OHOBJBMBHX U3BOpa EHEPTrHje

* C3 — Huxwu pact B/II1-a — ocHOBHa KapaKTepUCTHKA OBOT CIIEHapHja je CIIOpH pacT OpyTo
nomaher mpou3Bo/a 1 NpUMjeHa KJIACUIIHUX TEXHOJIOrHja 0e3 aKTHBHUX Mjepa BIacTH.

On tpu moHyhena, ox crpane ayropa je npuxsaheH cnenHapuj C2 kao onTHManaH 3a
mocrojehe eHepreTcke MpUIMKe y jyrouctouroj Epporm.

OcCHOBHU TeHepaTop eKOHOMCKoT pacTta Pemy6nmke Cpricke je nHIycTpHja, Koja he yop3aHo
XBaTaTH KOpPaK ¢ KOHKYpEHTHMa Ha joMaheM M TpXKHIITHMa y perwju. TakaB IUHAMHLAH
pa3Boj omoryhut he HajcaBpeMeHHje TEXHOJOTHje HOBHX WHAYCTPUjCKHX Ipoleca, a
pe3yaTaT Tora je HEKOJHKO IIyTa CIOPHjH PACT MOTPOIIKE CHEPruje OJ HCTOM00HOT
€KOHOMCKOT pacta uHAycTpuje. C pacToM HHIYCTPHjCKE NPOU3BOIE YOp3aHO pacte U
TEPEeTHU TPAHCIIOPT, & C BHIIMM >KMBOTHHM CTaHIAap/JOM YABOCTPYYUT I1ie ce U Opoj
ayToMOOWIa, LITO YHAaTOY OYEKWBAHOM OCjETHOM II00OJbIIAKY CHENU(pUYHE HOTPOLIHkE
ropyBa NPOMETHHX BO3WIA, 3HAYM M BHIIE O] YABOCTPYUYCHA IOTPOLIEKE CHEpPruje y
NPOMeETY.

Hajseha croma mopacra ¢uHanHe moTpomme eHepruje y cueHapujy Cl outu he y mepuony
2010- 2015. m 2015. — 2020. roguue (3,2% u 3,5%). Hajsehy cromy mopacra nmaru he
yrasb y nepuoay oz 2005. — 2010. rogune (34,1%) u racoBura ropusa y nepuoay ox 2010 —
2015. ronune (12,8%). Hajsehu ynuo y ¢unanHoj norpoumsu enepruje y cuenapujy Cl y
2030. roquuu uMatu he Teuna ropusa (36,0%), enekrpudna enepruja (22,0%), racoButa
ropusa (20,3%) u o6HOBIBMBY H3BOpH (17,4%).

Ta6emna 1. [Torpomma eHepruje mo [1J
Table 1. Energy consumption in PJ

2000 2005 2010 2015 2020 2025 2030
Iy

Vram 0.41 0.46 2 1.76 1.54 1.23 0.94
Teuna 'opuBa 16.13 15.67 19.22 22.81 26.91 30.79 3421
l'acoBuTa ropusa 35 6.09 3.75 6.85 11.02 15.23 19.3
OOHOBJBHUBH U3BOPH 13.94 16.72 16.73 16.7 17.13 171 16.54
Enextpuuna eHepruja 7.79 9.5 10.73 12.96 15.95 18.36 20.87
TomnuHCcKa eHepruja 0.96 1.2 1.76 2.24 2.58 2.88 3.05
VYKynHO 4272 | 49.64 54.19 63.32 75.13 85.6 94.91
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Ta6ena 2. [ToTporuma eHepruje y NpoLeHTIMa

Table 2. Energy consumption as a percentage
2005.-10. 2010.-15. 2015.-20. 2020.-25. 2025.-30.
%

VYram 34.1 -2.5 -2.6 -4.4 -5.2
Teuna 'opusa 4.2 3.5 34 2.7 21
I'acoButa ropuaa -9.2 12.8 10.0 6.7 4.8
OOHOBJBHUBH U3BOPH 0.0 0.0 0.5 0.0 -0.7
Enextpuuna eHepruja 2.5 3.9 4.2 2.9 2.6
TomnuHCKa eHepruja 8.0 4.9 2.9 2.3 1.1
VkymnHO 1.8 3.2 35 2.6 2.1

Hajsehu nopact notpoiimse yKymnHO moTpedHe eHepruje y ciieHapujy C1 outu he y nepuoay
2010-2015. roaune (8,4%) a najmamu y nepuoay 2025— 2030. romune (1,2%). Ha kpajy
MOCMAaTPaHOT EPHO/Ia TeUHAa TOpUBa U yrasb UMaTu he Hajsehe yajene y morpouisu (35,1%
n 34,9%). EnexkrtpuuHa eHepruja ce HM3BO3M Na 300r TOra HEH YIOWO MMa HEraTHBHU
mpea3Hak. YKYIHO moTpeOHa eHepruja mo eHepreHtuMma y creHapujy Cl mpukas3ana je Ha
nujarpamy 1.

150

100

0

—_ 1 J

PJ

2000. 2009, 2010. 2015. 2020. 2025. 2030.
E=Ugalj =mmTeinagoriva T Gasovita goriva—— Hidroenergija == Obnovljivi izvori == Elekiricna energija ™= Ukupna potrosnja
Hujarpam 1. YKymHa MOTpoOIIkHa eHepruje
Diagram 1. The total power consumption

EHEPTETCKA E®UKACHOCT

Jemna onx OWTHMX TIPETOCTaBKM 3a peanu3alujy OWIO KOjer oJf CIIeHapHja pas3Boja
EHEepreThKe je eHeprercka edukacHocT. EHepreTcka e(QUKacHOCT CacTaBHU je JIHO
Pa3BOjHUX CMjepHHMIA CBUX CEKTOpa eHeprerckor cuctema. [loceOHy naxmy Tpeba
MOCBETUTH  EHEPreTcKoj e(QHUKAaCHOCTM y  CEKTOpUMa HEMOCpeIHE  IOTPOILIbE,
rpaljeBuHapcTBa, MHAYCTpHje U caoOpahaja, jep cy Ty Hajehu moryhu edexrn. Mjepama
eHepreTcke e(pUKacCHOCTH CMamyje ce MopacT MOTPOLIkHE CHEPIHje, ITO CMambyje MoTpedy
3a U3rpaJkboM HOBHX KalalMTeTa ,yBO30M €Hepruje W nosehaBa cHrypHOCT cHaOjjeBama.
Eneprercka edukacHoCT 1aHac ce cMaTpa HOBMM M3BopoM eHepruje. [ToBehame eHepreTcke
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e(MKacHOCTH Y3 OCTBapeHEe CHEPreTCKe YIITEAE JMONPHHOCH CMameHOM KopHihemy
(OCUITHUX TOpUBAa U CMamelhy €MHUCHja IITETHUX racoBa y OKOJHHY, Pa3BOjy NpPUBpEIE,
nosehamy Opoja pagHUX Mjecta, Te Behoj KOHKYpEeHTHOCTH. Y pa3marpamy MOryhHOCTH U
MOTEHIMjaja Mo0O0JbIIakha EHEepreTcke e(QHUKAcCHOCTH, Te paIOHANIHOT YIpaBJbarmba
€HEepPTUjOM y CBUM CeKTOpHMa moTpomikhe y Pemy6mmimm Cprickoj, carnenaHa je TpeHyTHa
CHUTyalllja y CeKTopy TrpaljeBUHApCTBO — 3rpale craMOeHe W HecTaMOeHe HaMjeHe,
caobOpahaja u WHIycTpHje, T€ Cy Ha OCHOBY MPHKYIURCHHX IIOJaTaKa MW Ca3Hamba
HACHTU(PHUKOBaHE MOTyhe KOHKpeTHE Mjepe 3a moBehame eHeprercke e(pUKaCHOCTH Yy
NOjeMHUM CEKTOpHMa IOTPOLIkE, y3 aHAIM3y YTUIAja M IOCJbeAUNA HHXOBE
nmieMenranyje. [Ipu Tome je nar Harjmacak Ha HY>KHOCT U3TPajibeé MHCTUTYILHOHAIHOT U
3aKOHOJIAaBHOT OKPYXKEHa Kao jeIHOT 0]l OCHOBHHX IIPEIyCIIOBa yCITjelIHe UMITIEMEHTALIH]je
Mjepa eHeprercke edukacHocTH. CBa pAacIoNIOKMBa HCKYCTBa JAPYIMX 3eMajba Cy
jeAHOINIacHA y 3aKJbyUKy Ja je 0e3 MOJCTHIajHUX Mjepa Ha APKaBHOM HHUBOY H3y3€THO
TEIKO, TOTOBO HeMoryhe, MOKpeHyTH npuMjeHy Mjepa eneprercke epukacHoctr (EE), koje
Tpaxe Behe nHBecTHLIUjE.

UMIUIEMEHTALIUJA

[IpoBohemwe eHeprercke monutHke PenyOinke Cpricke W IIaHUpambe pa3Boja eHEPreTCKOT
cekTopa Koja/koje ce ytBphyje Crparermjom pasBoja cHepretuke PemyOmmke Cpricke
3axTjeBa Mjepe M aKTHBHOCTH, OJHOCHO (YHKIMOHAIHE MEXaHW3Me Koju Ou Owiam y
¢byHkmMju uMmIUieMenrtanyje came CrpaTerwje OJHOCHO MOHHUTOPHHIA U eBallyaluje
OCTBapHUBama CBUX KOHKPETHHX 33/1aTaKka yCHocTaB/beHnX CTpaTerujom.

OnrosopHocT 3a npoBoleme CTpareruje je y Haaiue:kHocTH Biage Pemyonuke Cpricke k0joj
je mana obaBe3a Ja IMyTeM aKIHOHUX IUIaHoBa cripoBohema CTparerdje pa3Boja eHEpreTHKe
Kperpa OKBHUP 32 e(pUKACHO U TIPABOBPEMEHO IMOCTH3AME 3aaHHUX [IHJHEBA.

AKIMOHHM TUIAHOBH Cy TJIaBHM MHCTPYMEHT IUIAHHMpaa, KoopAuMHanuje u mnpahema
Crpareruje eHepreTcKor pa3Boja.

[ToTpeba 3a mocTaB/bakEM WHCTHTYLIMOHAJIHOT OKBHpa 3a HpoBohewme npahema U OljeHy
npaliema Kako camMe CTparerdje Tako M aKIMOHMX IUIaHOBA W JPYrHX CTPaTEIIKhX
JOKyMeHaTa y 00JacTu eHepreTHKe MOXe ce OCTBapuTH yHyTap came Buage PC, ogHoCcHO
PECOpHOI MHHHUCTapCTBa Koje OM IyTeM He(OpPMaIHO YCHOCTaBJLEHOT OpraHa HMMalio
00aBe3y:

HAJ[3UpaTH U PaTUTH IpoBoljeme nposendy Ctpareruje eneprerckor pazsoja PC u

aKIMOHUX IUIAHOBA,

® KOOpJAWHHpATH Mjepe W aKTHBHOCTH OJHOCHO JIMIA 3aykeHa 3ampoBoleme
KOHKPETHHX 3a/1aTaKa,

® CHCTEMCKH INPATUTH U NPUKYIJBATH MOJATKe W MHpOpMaluje (TPEHI0BH MHIAMKATOPA)
KOje ce 0JTHOCE Ha CIIpoBOljeme,

® BpIIUTH MOHUTOPUHI HAJ I/IHCTI/ITyHHjaMa " JuuMa OArOBOPHHUM 3a I/IMHHGMGHTaHI/ij
3aJ[aHuUX [UJbEBA,

® aHAIM3MPATH U3BjeINTaje HaUIeKHUX opraHa o mpooBohemy Crpareruje m aKIHOHHX
IUIaHOBA,

e OI[jeHBAaTH HAUHMHE U Pe3yiTaTe MPOBOhemha NCTHX,

e TmpesiaraT Mjepe 3a Behy epukacHoCT mpoBohema CTpaTeryje U aKIIMOHNUX TUIAHOBA,
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® TOTCTHLATH M yCMjepaBaTh capajiby JAp>KaBHUX OpraHa M JPYrHX OpraHa Te€ OCTalluX
JIMna 3anyxeHux 3a mpoBendy Crpareruje eHeprerckor paszButka PC M akMOHHX
IUIAHOBA,

e 10 moTpebe MpHUIpeMaTy M3BjelTaje 0 UMIDICMEHTANNjU CTPATeIIKAX JTOKyMEHaTa W3
o0JacTu eHepreTuke 3a morpede jaBHOCTH,

e mogHocuTd Bragm PC ToMInme/TpOrofuibe HU3BjEIITaje O CBOM pajy, OJHOCHO
pe3ynTtatuma nposende CTpaTeruje u akKIIMOHUX TUIAHOBA.

OBPA30OBAIBE

Jlobpa opranuzanuja yHuBepsuteta y PemyOnuiu Cprickoj W MoCTojame JOBOJBHOT Opoja
(dakynreTa M CpeAmUX IIKOJA 32 OCHOCO0JbaBaEkE KaJIpoBa y €HEPreTHUIH MPEACTaBIbajy
KBaJINTETHY OCHOBY 3a HQJONYyHY IIOCTOjehMX HacTaBHHX mporpaMa cajapkajuMa 3a
yHanpelere 3Hama y npahemy HOBHjUX TPEHIOOBA M CTHLAKY HOBHX 3Hama. Ty ce
MIPBCHCTBCHO MHCIH Ha OOHOBJBMBE H3BOpE CHEPIHje KOjH TIIOCTajy CBE BaXXHHH Y
NPOU3BOAKM €HEpruje Te Ha IPYro BaXKHO moapydje koje je y PC y camom 3adeTky -
monpydje eHeprercke edukacHOoCTH. Y TOAPYYjy OOHOBJBMBHX W3BOpa CHEPrHje,
SHepreTcke e(QHUKacHOCTH, HCTPaKHMBamkba W EKCIUIOATAllMjeé MUHEPAIHHX CHPOBHHA H
UMIUICMEHTAllNje HOBHX TEXHOJIOTHjA y CHEPTeTUIIH, C 003MPOM Ha €BPOIICKE AUPEKTUBE H
noreHuyjaie Penyomuke Cprcke, y Hagonaszehem nepuony Ourn he morpedno oxko 1 000
BHUCOKO IIIKOJIOBAaHHX CTpydYlaka U3 oaroBapajyhux HaydHux mnoapydja u oko 250
TeXHHYapa pa3IMYUTUX CTPYKa.

PasBojua emykanmjcka miatdopma 3a obmacT oOHOBJbMBHX u3Bopa enepruje (OUE) u
eHepreTcke eukacHOCTH Tpedana 6u Matu cibeselie Kopake/cMjepHHIe:

e reduHHCamBE YCTaHOBAa y KojuMa Ou ce onmabpaiie rpyne ydeHuKa/moyasHuka (exo-
ckynuHe, OUE ckynuHe, CMjepoBH y eIyKalUjCKOM Iporpamy) Ha Koje O ce OJHOCHO
NPUMjCHEHA CHCTEM 00pa3oBamba W3 OOHOBJBHBUX H3BOpA CHEPrUjeé U CHEPreTcKe
e(pUKaCHOCTH,

e eIyKalMja TpemaBada oOJf CTpaHE CTPYYHHX ocoba W3 WHCTHTYNHja Koje ce OaBe
MOMEHYTOM TeMaTHKOM (HAIIMOHATHH/MHTEPHAIMOHATHN CTPYUbAIIN),

e OpraHM3oBame oOjroBapajylie caTHMIE M eQyKalMjCKOr KypHKyJlyMa ca jacHHM
CMjepHHI[aMa 1 TIPETIIOCTaBJbEHUM pe3yJITaThMa 3a CBe MpoduIie MIKoJICTBa,

e MOJIepHHM3allMja HAcTaBeé — OCHM KJIACHYHHUX MpeAaBara OUTHO je IMOJa3HUIUMa
NpUKa3aTd W peajHe MOJeJie WM OpraHW30BaTH CTPY4YHE IIOCjeTe peleBaHTHUM
nHCcTHTYynHjaMa Wi Beh mocrojehmM oOjekTuMa rOje ce MoOKe NPe3eHTOBATH
oxarosapajyha TeMaTHKa.

Ha cryanjuma enepreruke u rpaljeBuHapcTBa noTpeOHO je HamomyHHUTH ocTojehe HacTaBHe
nporpamMe HOBUM CajJp)KajuMa O OOHOBJBMBHM H3BOpHMa M €HepreTrckoj eduxacHoctH. C
003upoM Jla je 3aliTHTa >KUBOTHE CPEAMHE Yy CHEpreTHMIH CBEe 3Ha4ajHHje MoJpydje
nperniopyje  ce ¢GopMupame 3aceOHOT CTylIWja WIM CMjepa Ha CTYAHjy EHEepreTHKe
EnepreTrka u 3alITuTa )HUBOTHE CPEINHE/eKOMHKEHEPCTBO (MM CIIMYHOT Ha3WBa), KOjU Ou
MOKPUBAO aHAIM3y TEXHWUKHX W (PU3NIKO-XEMHUjCKHX Tpolleca Koju ce porahajy y
€HEPTeTCKUM TIOCTPOjeHhUMa, a KOJH IOBOJIE 10 €MHCH]ja IITETHUX MaTepHja y OKOJIUHY.
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3AKJbYUAK

Crparernja eHeprerckor pasBoja PemyOiuke Cpricke HacTaje y OKOJHOCTHMA KaJ HUje
Moryhe moBossHO TauHo mpouujerntd kax he PC outm mmo EY. MenyruM, Bu3mja
€HEepTeTCKe CTpaTeruje je rmocraBjbeHa Ha HauwH na he PC yHyTap mocMaTtpaHor mepuona
cBakako outu auo EY, na Tpeba eHepreTcKkH CEKTOp ycMjepaBaTH IpeMa IIJBeBHMa Koje je
cebu mocrasmna EY. Ilpu Tome, y melyBpemeny, Tpeba yBakaBaTH OKPYXKEHE U 3aXTjeBE
KOju mpomsmiaze 3 ummeHune na je buX, a tume m PC nomo Emeprercke 3ajemnuiie
jyroucroune EBpome, kojoj je buX mpuctymmna mortmucom yrosopa 2006. rogmae. Tum
MIOTIIMCOM Cy TIpey3eTe obaBe3e Koje ce TeMesbe Ha NMPUHIMNHNMa eduKacHe peryianuje u
nuoOepanu3almje CHEPreTCKOT CEKTOpa, CI000HE KOHKYPEHIIHje, CUTYPHOT CHAOIujeBama
eHeprujoM u 00e30jeHeha 3aIITHTE KUBOTHE cpennte. Tume je y ctBapu u 3a PC mpeysera
obaBe3a UMILUIEMeHTanyje npaBHor Hacaujeha EY.

Crpareryja je y HajBehoj Moryhoj Mjepu yckiaheHa ca 3aXTjeBHMa 3ajeJHUUKE EHEPTreTCKe
nomutuke EY Te Hynou pjelneme 3a OCTBapeHme TEMEJBHUX LUJbEBA BE3aHUX Y3 CHUTYPHO
CHa0/MjeBamke, KOHKYPEHTHOCT EHEPreTCKOT CeKTOpa W OIPXKHBH pa3Boj. CHUTypHOCT
cHa0IMjeBama YCIIOB je MPUBPETHOT W JPYIITBEHOT pa3Boja mma je, ycmpkoc mosehamy
EHepreTCcKe e(pMacHOCTH, CHEPTeTCKH pa3Boj U mopact norpedan. Braga PC tpeba OpunyTH
0 curypHoctd cHabaujeBame. OHa he cTora mpaTWTH TP)KHMIIHA KpeTama Kako OM Ha
BpHjeMe OIMjeHMIa OMAcHOCT 3a CHTYPHOCT CHa0AWjeBama. Y TakKBOM Cllydajy Tpeba
0XpabpHuBaTH HMHTEPEC MHBECTHTOpA Ja yJIaXy y HOjelMHE JjeIaTHOCTH Y €HEePreTCKOM
cexktopy. C apyre cTpaHe, HCIymhaBame MMOjeIUHHMX IJbeBa CTparerwje Moke OWTH
3HaYajaH JAONPUHOC Pa3BOjy MHAYCTpHUje u octaior aujena npuspene y PC. Crpareruja 3a
CBOj€ OCTBAapEH-E M3UCKYje PENIATUBHO BEJHMKE WHBECTHIIM]jE, IITO je NPHIMKA 33 TPHUBPELY
PC na y3me nob6ap auo THX MHBECTHIIM]a 3a cee.

Penybnuka Cpricka He MOKe camMa aKTMBHPATH TaKo BEJMKA CPEACTBA Ma je JIOTHYHO H
OTIPAaBJAHO OYEKMBATH 3HATAH WHBECTHIMJCKM aHTa)XMaH MHOCTPAaHMX HMHBecTHUTOpa. bes
003upa Ha YMILEHHMILY 3aCTOja CBjE€TCKE IPHUBPE/E, 33 CEKTOP CHEPreTHKE MOCTOjH M3pakeH
MHTEpEC 3a yJarama.

3a npuspeny PC, a HapouuTo y CEKTOpY Mallor U CPEIiher MPeAy3eTHHUINTBA, BaKHO he
outun Behe ykJbyuHMBame OOHOBJBMBHX H3BOpa eHepruje. [IpBEHCTBEHO paj yCBajama
HOBUX TEXHOJIOTHja W OTBapamba HOBUX pagHuX Mjecta. Kox oBora tpeba OuTH BpIIO
ompesaH. VIckycTBO 3eMasba y pernoHy Noka3syje /ia CyOBeHIIMOHHCamhe 00HOB/BUBUX U3BOPA
He J0HOCH e(eKTe KaKBU Cy CE OUEKHBAJIM, Y CMHCILY OKHBJbaBakba IPHUBPEIE U OTBaparba
HOBUX paJHMX MjecTa. IHBECTUTOPH, KOjU Cy YIJIaBHOM MHOCTPAaHH, TOTOBO CBY OIpEMY,
MaTepHjall Ia U pagHy CHary, KOJHKO je Tox Moryhe, 100aBibajy U3 CBOjHX 3eMalba. Tako
3eMJba y K0joj ce noraljajy TakBe HHBECTHIMj€ HEMa ITyHO KOPHCTH of BHX. [ 1aBHy KopucT
y3UMajy WHOCTpPaHU MHBECTUTODPH, OJHOCHO NPHUBpE/Aa HUXOBUX 3eMasba. CTora je BaXKHO
Jla KOJI JlaBama KOHIIECHja WIIM 0J00pema 3a M3rpajilby IOjeIUHUX OOHOBJBMBHX H3BOpa
erepruje, Biaga PC mnm nokanHa 3ajeqHMIIa YCIIOBJbABajy MHHUMANHM ynuo aomahe
ompeMe, MarepHjajia M pajJHe CHare KOjé WHOCTpaHH HMHBECTUTOPH MOpPAjy Y3€TH C
tepuropuja PC.

OcrtBape 1 ce npeaBul)eHN UJbEBU y BE3H NPHMjeHE 0OHOBJEUBUX M3BOPA €HEPrHje OUTHO
he ce cmamuTi mOTpebHaA ynarama y 3alITUTy XHBOTHE cpenmHe. Kako 6m ce mortakmio
yllarame y eHepreTcKu CeKTop, 300T BUCHHE IOTPEOHHX yllarama, IyrOpoYHOr KapakTepa
ylarama M PU3MYHOCTH HCXOJla yjarama Ha HENpeIBHIMBA KPETama CBjETCKUX IIMjeHa
eHepruje, Tpeba 00a30ujenuTH TMOBOJBHE ycioBe Koju he oBakBa yiarama yYHHUTH

55



npuBiayHuMa. [TOBOJBHUM YCIIOBH y OBOM KOHTEKCTY CYy. IpaBHa CHUTYpHOCT, edHKacHa
Jp>kKaBHa ympaBa, MaKpOSKOHOMCKa CTaOMIIHOCT, NPUXBATJbUB HHUBO IOPE3HHX JIaBamba,
oxnroBapajyhe Jpyncke pecypce, u3rpaljeHocT mNpuBpeaHE UHPPACTPYKTYpe, 3aIUTHTY
TPXKUIIHOT TaKMU4YEHa, MOCTOjale (PMHAHCHjCKUX NOICTHIAja 3a ylarama, IIO0CTOjambe
CIICLIMjAJTM30BaHMUX JIP)KaBHUX YCTAaHOBA 33 IPOMOIHU]jY yJlarama 1 Cll.

Ha ocnoBy oBe Crtparernje, Bmaga PC he wm3pammtn AkunmoHn miaH koju he Outh
KOMIUIeMeHTapHHU ano ca CTpaTerdjoM. AKITHOHUM TUTaHOM he ce neduHuCcaTH IPHOPUTETH,
POKOBH M HOCHOITH TI0jeINHIX aKTHBHOCTH, KaKo O1 ce 006e30jeriIi YCIIOBH 3a IMPOBohembe,
OJTHOCHO OCTBapeme MOCTaBJbeHUX IHjbeBa CTpaTeruje.
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YI'AJb KAO EHEPI'ETCKHU ITIOTEHLIUJAJL Y PEITYBJIMIIU
CPIICKOJ

Buagumup bujenuh’, Iejan Bujemuh?, Topan Kopauesnh?,

Y Enexmponpuspeda Penyénuxe Cpncke, upexyuja 3a paseoj, bara Jyka, Vhijelic@ers.ba
2 Pyoapcku uncmumym Bara Jlyka,

PE3ME

VY oBoM paxy ce Jnaje OljeHa Cajalliber CTamba ONOOPEeHHX M IOTEHLIWjaHUX pE3epBU YyIiba,
MPEUCIIOHUPAHUX YIJIaBHOM 32 TIOBPIIMHCKY W JjEeJIOM MOJ3EMHY EKCIUIOATAllWjy Yriba, OIjEeHY
ca/lallllker cTama pyIaHUKa yriba y Penmyommum Cprickoj, y by obez0ehema moTpeOHIX KOIHYnHA
yripa 3a npeasuheny notpoummy 1o 2030 rogune. JlaTi Cy ymopenHH MOKa3aTeJbU 3a MOCTUTHYTE U
MIPOjeKTOBaHE I[jeHe YIJba, Kao M ONTHMAIHHU CIICHAPUO pa3Boja eHepreTuke Pemybmmke Cpricke, y
KOjeM 3HauajHO MjecTO 3ay3UMa yTralb.

Kipyune peun: yrasb, pe3epBe, pyAHUIIH, IMjeHE, pa3BOj IHjeHe

COAL AS ENERGY POTENTIAL IN THE REPUBLIC OF SRPSKA

ABSTRACT

This paper gives the evaluation of the present state of approved and potential coal reserves,
predisposed mainly for surface exploitation and partially for underground exploitation. It also gives
the evaluation of the present state of coal mines in Republic Srpska, in purpose of providing necessary
coal quantities for predicted consumption till 2030. Comparative indicators are shown for achieved
and projected coal prices, as well as the optimal scenario for development of the energetics of
Republic Srpska, in which coal takes significant place.

Key words: coal, reserves, mines, prices, price development
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YBOJI

Luss oBor pana je ma mpuKaxke pe3epBe yriba, cajammbe i Oyayhe moTpede 3a yripom, Kao
Haj3HAYajHUjIM TPEHYTHUM U3BOpoM eHepruje y Pemybmmmum Cprckoj. Pasmor 3a
kopumheme yriba Kao HW3BOpa CHEPrHje je IeroBa paclpoCTPamEHOCT W KOJHMYHWHE
3amoBospaBajyher kBamutera. HajBehm mpomeHar ekcruioatncaHor yriba y PemyGmumim
Cprickoj KOpHCTH ce Kao M3BOp €HEepruje y TepMmoenekrpaHama (oko 91 %), mok ce mMame
KOJIMYMHE KOpHUCTe Kao poba IIMpoKe MoTpolume. PesepBe Ha kojuma he ce pasBujaTn
eKcIIoaralyja yrjba Cy peJIaTUBHO PaBHOMjEPHO pacropeljeHe Ha 1jenoj TepUTOPHjU
Peny6auke Cpncke, ox Jbenbana Ha 3anany, 10 ['anka Ha jyro-uCTOKY.

OrpannyaBajyhu dakrop kopuinhema yripeBa, kako y PemyOmmmu Cprickoj, Tako Uy
CBjeTy, Cy OrpaHMYeHEe pe3epBe, HEraTHMBHH C€KOJIOLIKM YTHIaju, Te je 00aBe3HO
ycaBplllaBamke TEXHOJIOTHja, MpelriniiaBama IpoayKaTa caropeBama i HadlHa caropeBarma
yIJba, y3 PEKYJITHBALMjy IerpalipaHUX I[IOBPLIMHA HACTaIMX ekciuioaraunujoM. [lopen
KBAaHTHTaTUBHUX M KBAJIUTATHBHHX IapaMeTapa yrjba, Kao (QakTopa HOTOJHOCTH 3a
eKCIUTOATAIlH]y, HEOIXOIHO je Y3eTH Yy pa3MaTpame U MOBOJHHY IHjeHYy NoOHjama yriba y
OJHOCY Ha HAa(Ty ¥ rac.

Tab6ena 1. [Ipuka3s peseppu yriba y Pemyomuim Cprickoj
Table 1. Coal reserves in Republic of Srpska

PE3EPBE (000;)
P Hazus npousBogHor o i v
op. Kananurera u Bpcta bunancue BanOunancue o OTCHIHATH r;g’;::}f Excmnoaran.
Tbe
yr (A+B+Cl) (A+B+Cl) (C2+D1+D2) (A+B+Cl)
PEITYBJIMKA CPIICKA
1. Z\-‘Vd);*‘“ YIBEBUK | 547409 | 17792 114 558 265201 | 206 507
2. Pynuuk Cranapu (JI) | 82 559 34 668 9 596 126 823 | 73271
3. Pynuuk Tanko (JT) 269 958 37 862 / 307 320 | 245662
4. Z\-‘Vd’;*‘““ Musesiia | 51 500 15 800 40100 77100 | 19080
5. Korop Bapou (M) 16 410 1359
6. Jbenusanu (M) 8 843 195 10 000
7. Pamuhu (JI) 37 596 37596 | 33836,4
YkynHo suraut PC 390 113 72530 9 596 471739 | 352769
YkynHo mpku yrass PC 293 862 33787 166 017 342301 | 225587
YKVYITHO PC 683 975 106 317 175613 814 040 | 578 356
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TaGena 2. Kapakrepuctuke yriba pyaauka Iamnko

Table 2. Coal characteristics of Gacko mine

boryroso BoryroBo | YripeBuk-Hcrok
Ceno-Cjesep | Cemo-Jyr
VmennjaTtHe aHamm3e

Brara % 29.97 28.39 33.54
[Terreo % 17.78 17.83 18.20
Caro. matepuje % 52.24 53.14 47.76
Hcn. marepuje % 28.53 30.29 30.19
C-fix % 23.65 23.45 17.97
Koxe % 41.50 39.22 37.12
S-yKyImHU % 4.53 4.96 3.75
ATE kd/kg 12639 12805 11419

Ta6ena 3. Kapaktepuctuke yriba pyaHuKa Y TJbeBUK
Table 3. Coal characteristics of Ugljevik mine

NwmenujatHe anammse
Pynuuk: JenuHua Ipocjex
Bnara % 37.97
[leneo % 15,68
Car. marepuje % 45,90
Hcn. marepuje % 27,54
C-fix % 18,56
Koxke % 35,71
S-ykynHu % 1,55
OTE kJ/kg 10 174

Ta6ena 4. Kapakrepuctuke yriba pyaanka CtaHapu
Table 4. Coal characteristics of Stanari mine

NmenmjatHe aHamm3e
Pynuuk: Jenuuuia Ipocjex
Bnara % 50,75
[leneo % 5,74
Car. marepuje % 43,12
Hcn. marepuje % 25,76
C-fix % 17,60
Kokc % 23,21
S-yKynHu % 0,17
OTE kd/kg 9646




Ta6ena 5. Kapakrepuctuke yriba pyaanka MusbeBrHa
Table 5. Coal characteristics of Miljevina mine

O3Haka u Cenapucanu yraij u3 IIK ,,bynam” cpenma
EnemenTtu . » : :
JeaMHMLA Jame ,,Ho3npe”-mpocjex BPHJEIHOCT POBHOT YIJba
VKYIIHO BJIare W', % 23,22 18,27
Ieneo A", % 21,98 28,73
Car. marepuje % 54,80 52,99
em. V', % 29,07 30,28
Marepuje
C-fix Crix, %0 25,59 22,70
Kokc % 47,60 51,43
- s7% 2,37 2,39
S-caropusn Sy % 1,48 1,04
JITE H | kikg 13917 12620
Tabena 6. Kapakrepucruke yripa pyaanka Korop Bapom
Table 6. Coal characteristics of Kotor Varo§ mine
Enementn O3Haka U jequHAna [pocjex
VKyIHO Biiare W', % 22,81
ITeneo A, % 26,06
Hcn. Matepuje V', % 26,21
S-ykymnHu S IZ % 14
JTE H | ki/kg 14,506
Tab6ena 7. Kapakrepuctuke yriba pyanuka Jbenubanu
Table 7. Coal characteristics of Lje§ljani mine
EnemenTtn O3Haka 1 jemuHAIa IIpocjex
VKyIHO Byiare W', % 17,42
IMeneo A’ % 28,04
Hcn. Matepuje V', % 24,89
DUKCHHU YTIBEHUK Ciixy Y0 28,30
Koke % 57,37
VYKyIHH cyMIIop Siz % 153
S-ykymHI S ; % 1,535
JTE H (; kl/kg 14396,27
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Tab6ena 8. Kapakrepucruke yriba pyanuka Pamuhu
Table 8. Coal characteristics of Rami¢i mine

Enementu Bpujennoct Ipocjex
I'py0a Biara 21,70-40,65 % 31,91
Xuapo Biara 6,42-13,82 % 10,95
YkynHa Biara 34,20-48,68 % 42,86
ITeneo 9,86-30,59 % 15,82
S-ykynHu 2,17-5,91 % 3,88
S-caropuBu 1,22-3,67 % 2,65
S-Bezanu 0,95-2,24 % 1,23
Car. marepuje 31,46-46,81 % 42,76

ITOCTOJERA U INTAHNUPAHA ITPOM3BOABA YI'JbA CA UHBECTUILIUJAMA

Toxom 2008 romunae y PemyOmumm Cprickoj je mpousBeneno 4 440 627 t yripa xoju ce
NPBEHCTBEHO EKCIUIOATHCA0 IOBPIIMHCKOM eKcIUloTanujoM. ExciutoaTtanuja yripa y
pyZHHKY YTJbeBHK M [allko ce NBEHCTBEHO 3acHUBAa Ha MOTpebaMa TepMOENeKTpaHa
VYrpeBuk u ['anko Ok ce mpou3BoAma Ha pyaHHKy CTaHapu O/BHja Y 3aBUCHOCTH OJ
TpXKUIIHUX ToTpeba. M3 nujarpama mpousBoame yriba no 2008 roauwHe je BUIJbHBA
TEJICHIIMja pacTa IMPOU3BOIHE YIba Y OIHOCY Ha PAHU]U MEPHOI.

3000000

2500000

;2000000 \ a— A
.\ \___.\ /\/ M —e—Gacko
1500000 L./}/'\.\/ <— | = Uglievik
1000000 —a— Stanari
500000 \ %‘/’/ \‘,/‘/‘

0 T
1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Proizvodnja, t

Hujarpam 1. [IpousBonmwa yrisa o1 1990 o 2009 roause.
Diagram 1. Coal production from 1990 to 2009

VY napeanux 20 roauHa, IiaHUpaHo je aa ce nopeha kanauuteT pyaHuka [anko u CraHapw,
peBUTANN3Yje MPOM3BO/KHA PyIHHKA MHUJbEBHHA U MOKPEHE MPOM3BO/A HA JICKUIITUMA
Macnosape n Xpsahanu xox Kotop Bapomm. Tume 6u ce mponsBoama yriba mosehana 3a
125% wmm va 10 000 000 t yripa koju he OMTH MCTIOpYyYMBaH HA TPU TEPMOEIEKTPAHE U
jenHy eHeprany. 300T IITETHOT YTHUIAja caropjeBama yIjba, 38 TEPMOCHEPTETCKE KOMIUIEKCE
VYripeBuk M [anko 3amodere Cy akTHBHOCTH Ha CMamelhy €MHCHje IITETHUX IacoBa, a
TEPMO-EHEPreTCKH 00jeKTH Koju ce Oyay rpaanin Ouhe eKoIomK NPUXBaT/bHBH.

Ha nujarpamy 2. je mpukazaHa TpeHyTHa W IIPOjEKTOBaHa MPOM3BO/KA yIiba y Pemyomunn
Cprickoj, OHOCHO, TMHAMHKa eKcIuioaTanyje y Hapeanux 20 roauHa (IperoMHe rouHe).
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Jujarpam 2. [IponsBoama/npojexnnja yriba-1mo pyJHAIIMa
Diagram 2. Production / projection for coal-mines

proizvodnja, milionat/god

12

10

Dijagram proizvodnje uglja u narednih 20 godina

2009 2014 2016 2017 2018 203

godine

0

@ Milievina
0 Ostali rudnici

Hujarpam 3. [IponsBoama yriba-yKymHa
Diagram 3. Production of coal-total

VYKyIHe MHBECTHIIMjE Y CEKTOp yriba (0OHOBa pyaapcke MexaHH3alldje, OTBapame HOBUX
MIOBPIIMHCKUX KOINOBa Ha MocTojehuM JloKamujama M MpoIINpehe KaralyuTeTa, 0TBapamke
HOBHX pyqHHKa) y iepuoxy 2010-2030. roauHe mponewyjy ce Ha oko 607,22 munmmona KM.

Ta6ena 9. [IpenBuljeHe HHBECTHIIN]E Y PYIHUKE
Table 9. Predicted investments in the mines

BPUIJEJHOCT
HA3VB OBJEKATA Y
PYAHNIK KOJU CE UHBECTUPA HHBECEHHHJE
x 10° KM
ExcmnmoaTtannoHo nosse
58

VYTIbeBUK-UCTOK

VribeBUK Mexanun3zauuja u
unppacrpykrypa Ha [IK 315
boryToBo ceno
[IK yrspa 'anxo u ITIK

Tanko TEXHUYKOT rpal)eBHHCKOT 284.7
kameHa-Ilonnkse

Cranapn ITK Packosari u ITK 218.4
Octpyxma

Korop Bapomt Pynuuk Korop Bapom 14.62
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MMPOLIJEHA TPXUIITA, TIPOU3BOJHUX U ITPOJAJHUX [TUJEHA YT'JbA

YBaxkaBajyhu TpeHIOBE pa3Boja yribapcke MPOU3BOAKE U YKYITHE TPXKUITHE YCIOBE BE3aHE
3a INIPOM3BOIIY, INIpPepanxy W IOTPOIIKBY YIjba, IaTH Cy YHOPSIHHM IIOKa3aTeJbH 3a
MTOCTUTHYTE U IIPOjEeKTOBAHE IIjeHe.

TaGena 10. Llujene nobujama yrjba no pyAHHINMA-IPOjEKTOBAHE U TPEHYTHE
Table 10. Prices of getting coal-mines in the projected and current

lanko YribeBUK Cranapu MusbeBuHa Kotop Bapomr
KM/ | KM/G) | KM/t | KMIG) | KM/t | KMIG) | KM/t | KM/GY | KM/t | KMIG)
Camamme | o546 | 414 | 3695 | 363 | 27.44 | 304 - - -
LIA]CHE
Hujenens | oo 01 | 339 | 4488 | 431 | 2744 | 304 | 400 | 320 | 3500 250
pojeKTa
3AKJBYUHAK

VYrasm je Haj3HauajHU AoMahu pecypc, KOju MOXKe 3HA4ajHO CMAUTH aKTHBHOCTH OKO YBO3a
eHepruje.

O0e30jehyje cHabmujeBame MOCTOjehinX TEPMOCHEPTeTCKUX oO0jekara 3a HHUXOB BHjCK
EKCIUTOATAI[H]e U TMOCIIHje PEBUTAIIH3AIIN]C.

IMocrojehe pesepse yriba omoryhaBajy M3rpaimy HOBHUX TEPMOEHEPreTCKUX o0jekarta y
MjepH y K0joj 3a BUXOBY Tpaamy mocroju uatepec (og 600 — 1 000 MW). Kpos noxatae
aHaNM3e nocrojelier crama pe3epBU yIiba, HUXOBOI CTENCHA MCTPaKEHOCTH, KBAUTETA U
Ipyrux ocoOuHa, yTBpAmhe ca HBUXOBa OMIAHCHOCT W EKCIUIOAaTaOWIIHOCT, y LUJBY IITO
Moy3ZaHujer cHabneBama moctojehnx m Oymyhux TepMoeHepreTckux oOjexaTa Ha yralb.
[IpoyyaBameM OWTHUX (akTOpa KOjH YTHYy Ha MPOW3BOINHY I[jEHy yIrjba, Koja UMa
Haj3HAYAJHUJU YTHUIA] HA IMjeHy JOOMBEHE CHEpruje, MOTPEeOHO je IjeHy yIJba, a TUME U
€Hepruje NOOMBeHE W3 Iera, NMPUJIAroJWTH LjeHaMa THX BHIOBA C€HEpPruje Ha CBETCKOM
TPXKHUIITY.

W3 u3HeceHux mojataka je BuiybuBo Aa hie 1o 2030 roauHe Ipo MPOU3BOAKE YIJba U JaJbe
OWTH HAa TEPMOCHEPreTCKMM OO0jeKTHMMa Yy cacTaBy ejekTpompuBpene Pemy0muke Cprcke.
IMpuBatHu cextop he ce nakine NPUIArOJUTH 3aXTEBUMa TPXKHUILTA, INTO j€ BHIJBUBO U3
NPOjEeKTOBAHHUX IPOU3BOAHHX LIHjEHA YIJiba.

OrpannuaBajyhu ¢akrop kopumthema yribeBa, kako y PemyOmumm Cprickoj Tako My
CBHjeTy, Cy OTIpaHWYEHE pe3epBe, HETaTHBHM EKOJOMIKM YTHIAjHu, Te je 00aBe3HO
ycaBpIlaBam€ TEXHOJOTrHja, mpeunmmhaBama IpoAyKaTa caropjeBara W HadHMHA
caropjeBama  yrjba, y3  PpEKyJITHBalUMjy  JerpajupaHuX  [OBpIIMHA  HACTAIUX
excrioaranujoM. IlopeJ KBaHTHTAaTHBHHX M KBaJMTATHBHHUX [apamerapa yrjba, Kao
(hakTOpa TIOTOJHOCTH 3a €KCILIOATAaIlHjy, HEOMXOJHO je Y3e€TH Yy pa3MaTpame M MOBOJHHY
nyjeHy aoOujama yriba y OJHOCY Ha HadTy U rac, Ka0 M CHTYpHOCT MPHU €KCILIoATaljH,
HApOYMTO y PyTHHIMMA Ca TIOBPIIMHCKOM EKCIIOATAIN]OM.

VY Hapenuux 20 roguHa Moryhe je moBehame mpousBoame yriba Ha ykynHo 10 muinona
TOHA TOJWIIHE Ca OCHOBHUM INJBEM MPOM3BOJHE EIEKTPHYHE U Y Mamb0j MjepH TOIUIOTHE
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enepruje. Orpannyasajyhn dakrop y pa3Bojy cekropa yriba Mory outu Oyayhe obasese y
TIOTJIe Ty CMambeha EMUCH]j€ YIJbeHIMOKCH 2. 300T MITETHOT YTHIIaja caropyjeBama yriba, 3a
TEPMOEHEPreTcKe KOMIUIEKCE YTIJbeBUK M [allko 3amodere cy aKTUBHOCTU Ha CMambelmy
eMIICHje MTEeTHIX racoBa, a TEPMOCHEPTETCKH 00jeKTH KOju ce Oyay rpaIiiid Mopajy OuTH
SKOJIOIIKY NTPUXBATIHHBU.

Job6pa opranuszanuja yHuBep3utera y Penmyomumu Cprickoj ¥ TOCTOjame JTOBOJEHOT Opoja
GbakynTeTa U CpelmBHX IIKOJA 332 0CHOCO0JbaBaKkEe KAIpOBa y CHEPreTHIH, NPEACTABIbA]Y
KBAJIUTETHY OCHOBY 3a HAJOMyHY INOCTOjehMX HACTaBHHX TMporpama caapxajuMa 3a
yHanpeljewe 3Hama, y mpaliely HOBHjHX TPEHIOBAa WM CTHIAKBY HOBHX 3Hama. Ty ce
NPBEHCTBEHO MHUCIH Ha OOHOBJBHMBE HM3BOPE, KOjU TOCTAjy CBE BAXHHU]H y MPOU3BOIKHU
eHepruje, T¢ Ha Jpyro BaHO moipyyje koje je y PC y camom 3adetky - moapydje
eHepreTcke edukacHocTH. Y TOAPYYjy OOHOBJBMBHX W3BOpa €HEPIHje, CHEPreTcKe
e(UKacCHOCTH, UCTpaKMBamba U eKCIUIoaTallje MUHEPAJIHUX CHPOBHHA M MMIUICMEHTalHje
HOBHX TEXHOJIOTHja y €HEpreTHLH, ¢ 003MpOM Ha EBPOICKE NHPEKTHBE W IIOTCHIMjaye
Pemryomuke Cpricke, y Hagonasehem mnepmony Omhe morpedbHo oxo 1 000 BuHCOKO
IIKOJIOBAHUX CTPy4YHaKa W3 oAroeapajyhux HaydHHX moapydja u oko 250 TexHHYapa
Pa3IHYUTHX CTPYKA.
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PE3UME

CarenmuTcKd CHUCTeMH 3a mo3unuonHupame u HaBuranujy GPS u T[JIOHACC, mpexacraBibajy
HE3aMEHJBHUBY CYOCTPYKTYPY CaBpEMEHHX pauyyHapCKU MOIP)KaHUX HAJI30PHO-YNPaB/bAYKUX CHCTEMA
Ha TOBPIIMHCKMM KONMOBHMMA. Y pajay cy NPHKa3aHW OCHOBHHM MOJIENU HaJ30PHO-YIPaBJbAuKUX
cHcTeMa ca UMIUIEMEHTHPAHOM CATEIMTCKOM IO3ULIHOHOM TEJIEMETPHjOM, NPENCTaBIbeHa Cy YEeTHPH
KOHKpETHa pellleha, HCKYCTBa W KOPHCTH OJf IPHMEHE OBHUX TEXHOJOTHja y IIOBPIIMHCKO)]
EKCILTOATAIHjH.

Kipydne peun: TMO3HIHOHMpame, HABHTAIMja, gPS, TJIOHACC, HAI30p, YNPaBJhamke, MOBPIIMHCKA
€KCIITI0aTalnHja, MOBPITHHCKH KOI

SATELLITE NAVIGATION TELEMETRY FOR REMOTE
SURVEILLANCE AND MANAGEMENT OVER MINING
PRODUCTION SYSTEMS

ABSTRACT

Satellite systems for positioning and navigation GPS and GLONASS, are the inevitable sub-structure
of the contemporary computer supported monitoring-surveillance systems at open pit mines. The paper
gives general models of the monitoring-surveillance systems with the satellite positioning telemetry

66



implemented. Four solutions, experiences and benefits of application of such technologies in open pit
mining were presented.

Key words:positioning, navigation, gps, glonass, surveillance,management, open pit mining, open pit
mine

YBOJI

Ion yTumajeM eKOHOMCKHX M MHIYCTPH]CKHUX KpeTama, PyAapcTBO, OJHOCHO MOBPIIMHCKA
eKcIIoaralyja Kao JOMHHAHTaH OOJMK eKCIJIoaTalyje YBPCTUX MHHEPaJHUX CHPOBUHA,
U3JIOKEHH Cy 3axTeBUMa 3a MAacoBHOM, je(THHOM UM CTaOMJIHOM NpPOU3BOIHOM. 3a
OCTBapUBamkE€ OBUX IMJbEBA, OCHUM  HCIYHCHOCTH TEXHHYKHX, TEXHOJOIIKHX,
OpraHU3alMOHUX U JPYTHX HpEaycioBa, HEONXOJAaH je W aJeKBaTaH HaA30p 3a MOJAPLIKY
OJUTy4YHMBaly U YIPaBJbathe Yy pPEeaTHOM BPEMEHY MPOU3BOJHUM, NpaTehuM U JOrMCTHYKUM
npounecuMa. KoHTposla W Mepeme IPOM3BOJHO-TEXHOJIONIKMX, EHEPTeTCKUX M APYIHX
MoKaszaTesba OJf KJbYYHOT je 3Hadaja 3a YCIOCTaBjbame M e(uKacaH pajJ HaI30pHO-
YIpaBJbauKHX CHCTEMa Ha pyAHUIMMa. KOHBCHIMOHAIHM HAYMHU KOHTPOJIC U MeEpema
HHCY y CBUM OKOJIHOCTHMA JIOBOJBHO €(UKACHH, Y TI0jeIMHAM CHUTYyallljaMa TOTOBO UX HEMa
CBpXE IPUMEHHBATH, TakO HIP. IPOCTOPHO MO3UIMOHUPAE Y PEATHOM BpPEMEHY
HecTallMOHapHHUX 0o0jeKkaTa W MallnHa MOMOhy paaro-JIOKAaIMjCKUX MPEeXa HIIH JacepPCKUX
MO3UIMOHUX CHUCTeMa (HOp. MOB. KON 3a MOJBOJHY eKcIuloaranujy yriba KoBuH), Ha
HajBeheM Opojy NOBPLIMHCKMX KOIMOBA, 3aBUCHO 01 KOH(DUTYPaTUBHHX YCIIOBA, ITOKA3allo ce
KOMIUIMKOBaHHUM 32 IIPHUMEHY.

VY 0BOj Kilacu 3ajaraka, A0 MojaBe KocMuuke HaBuranunone texuosoruje (GPS - ImobanHu
Iosummonn Cuctem, CAJl; TJIOHACC - I'/IO6anuu HApuranponu Caremurcku Cucrem,
Pycuja), ToToBO HempeMOCTHBH MpoOJieMH OWIM Cy Be3aHU 3a KOHTPOIY W MEpema y
peasTHOM BpeMEHy CTama paJWIdIlTa W TEeOMETpHje KomoBa, mnpahieme ITWHAMHKE,
epUKaCHOCTH W YYHHAKa paJa MEXaHW3alldje, KOHTPOIY OTKOIaBama, OJjlarama W
JIOUpamka TPEHYTHUX AKTHBHOCTH OCHOBHHUX M MOMONHHMX pajoBa, IMO3HMIMOHUPAKE HU
KOHTPOJY IyTeBa, Mpeja3HUX paMmiM, o0jekara CHUCTeMa 3a OJBO/haBame, HAI30pP
EOCTATUKE KOCWHA, HABWTAllMjy MAIllMHA W OIpeMe, MO3HIIMOHHPAmhEe HCTPAKHUX U
eKCIUIOATAI[MOHNX OyIIOTHHA U cll. KOCMHUYKM HaBUTallMOHU cUcTeMH Kao mTo cy GPS u
I'JIOHACC, OTKIOHWIM Cy TeIeMETPHjCKH TMpoOieM MPOCTOPHOT MO3UIMOHHUPAha,
OTBOPHJIM CY HOBE XOPU30HTE U Ompeaesbyjyhie yTumanu Ha pa3Boj U MPUMEHY padyHapCKH
WHTETPUCAHUX HA30PHO-YIPABbAYKAX CHCTEMa Y TOBPIIMHCKO] ekciuioaTanuju. Ca
MMOYETKOM HHUXOBHX KOHBEHIIMOHAHUX TNPHUMEHA, OTKIOKCHA je jeHa OJ HajKPYIHHjHX
mperpeka yBohema ©W epHKacHE TPUMEHE Y peaHOM BpEeMEHY padyHapCKUX
HHPOPMALMOHO-YIPABIFAYKHX TEXHOJIOTHja Y MOBPIIMHCKY EKCILIOATAIIH]Y.

VY HacTaBKy paja NpPUKa3aHH Cy OCHOBHH MOJIENH HAJ30PHO-YNPaBJ/bauKUX CHCTEMa Ca
HUMILJIEMEHTUPAHOM KOCMHYKOM HaBHTAllMOHOM TEJIEMETPHjOM, TPEJCTaB/beHa Cy U Heka
Hallla pelliera, UCKYCTBA M KOPHCTH OJ NPHMEHE OBHX TEXHOJOTrHja y TMOBPIINHCKO]
eKCIIIoaTaluj 1.

OCHOBHU MOJIEJIN

GPS u I'JIOHACC paHac cy Ipeno3HAT/FHUBH CATENHTCKH TEIEMETPHjCKH CHCTEMH 3a
Mepeme NPOCTOPHUX MO3WIHja W HABHTAalMjy, Y MEPHOM H YIPaB/hadykOM CETMEHTY
PYIHHYKHX HAJ30pPHO-YIPABIbAYKHX CHCTEMA Y PEaTHOM MM MPOIIHPEeHOM BpeMeHy. Ocum
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3a JIETeKIHjy MPOCTOPHUX IMO3MLHMja U HaBoheme, y MOBPUIIMHCKO] EKCIUIoaTaluju Moryhe
cy u OpojHe JApyre IocpegHe NpUMEHE, HIIP. yNpaBjbalbe €HEPreTCKOM M TEXHOJIOIIKOM
edukacHolhy, KOHTPOIA TEXHOJOIIKUX MPOIeca, CHIYPHOCTH M 0e30eJHOCTH paja u Jp.).
To je ocTBapseBO 3axBasbyjyhnm MoryhHOCTHMa CAaTeIMTCKAX HABHTAIIOHMX CHCTEMa: ®
[Ipenn3Ho mpocTOopHO NO3WIMOHUpame; ® CrnpemHOCT 3a pax 24 gaca; e IlokpuBeHOCT
LETOKYIIHe IIOBpPIIMHE 3eMJbe; ® (DYHKIHOHHCAHEC y CBUM BPEMECHCKHM YCIOBHMA; ®©
OncmyKuBambe HEOTpaHHYCHOT Opoja KopHCHHKa; ® JlMHaMuKa Mepema-BelnKa Op3uHa
OCBe)KaBama Iojaraka; e becmiatHo kopuiuhieme cucrema; o PenmatmBHO Mane
HHBECTHULIUjE Y MEPHY OIIPEMY.

ils. DGPS
S

JIHCTIedep CKH IIeHTap

Cnuka 1. TIpuHIHITHjeTHA [IeMa yXKEOIPYYHOT OCHOBHOT MOJIEJ1a Ha[30pHO-yPaB/hayKOT CHCTEMa

Kako o6jacHuTH (YHKIMOHATHO MECTO CATEIMTCKHX CHCTEMa 3a I[O3UIMOHUPAE Y
CTPYKTYPH HaJ30pHO-YNpPaBJ/bayKuX CHUCTEMa y MOBPLIMHCKO] eKciuioaTauuju? Jenuo on
Moryhux Tymaderma morio 6u aa riaacu: GPS/TJIOHACC cy cyocTpykTypa (HhyHKIIMOHAIHO
320KPYKEHHUX pPauyyHAPCKH MOJP)KAHMX HAI30PHO-YIPAB/HAYKMX CHCTEMa Ha MOBPIIHHCKUM
KOTOBMMA, 4YHja je [OUCIO3MIMja YCIOB/bCHA HAI30PHO-YIIPAB/HAUYKUM  3aXTEBUMA,
crieu(UUHOCTIMA MPUMEHECHE EKCIUIOATIIMOHE TEXHOJOrHje, mpaTehnX U JOTHCTHYKHX
npoleca Ha NOBPIIUHCKUM KOIIOBHMA.

VY norneny nocrapibatba koHuenuuje GPS/ITIOHACC nozpxaHor Ha30pHO-YIPaBIbAYKOT
cucreMa, onpenesbyjyhe je mo3HaBame SHTUTETCKE M (DYHKIIMOHAIIHE CTPYKTYPE peajiHoOT
cucTeMa, Mo3HaBamke MOTYNHOCTH KOMYHHKAIlMOHE MHTErpandje W Ae(UHHCAHOCTH I0Jba
MPOCTOPHE M BPEMEHCKE HECTAI[MOHAPHOCTH eHTHTeTa mpahiewma u HaBohewa. Ha oBakBuM
NPUHIMITIMA, Je(QUHUCAHA Cy JBA OCHOBHA TOIOJIONIKA MOJENa HaA30PHO-YIPaBHaAYKUX
CHCTeMa Ca CaTeIMTCKOM ITO3HIIHOHOM TEIEeMETPHjOM:

1. Vowcenoopyunu moden, 3a Hanazop W mpaheme Ha OTPAHHUCHOM MOJPYY]y
(cnuka 1);

2. Ilupoxonodpyuynu mooen, 3a Hang30p W npaheme HA HEOTPAHUUCHOM HOAPYY]jy
(cmuka 2).
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Crnuika 2. [IpuHIUIHjeTHA MeMa IMTAPOKONOAPYYHOT OCHOBHOIMO/IETA HaJ30PHO-YIIPaBJhadKOT
cucremMa

O0a Monena y TOTIYHOCTH 3aJ0BOJbaBajy OCHOBHE 3aXTEBE PYIHHYKHX HaI30pHO-
VIPaBJbauKUX CHCTEMa y PEAIHOM BPEMEHY:

o Ilornyna napopmalrioHa npuIaroheHoCT pealHOM CUCTEMY

e OyHKIMOHANHA e(UKACHOCT;

e MoaynapHOCT y JIOTHYKOM, aIUIMKATUBHOM H €r3¢KyTHUBHOM CMHCITY;

e AJIaNITUBHOCT NpeMa eBeHTYAIHUM POMEHAMA y PEATHOM CUCTEMY;

o KomnarubwiHOCT y QyHKIIMOHATHOM U Y TIPOrPAMCKOM CMHUCITY;

e ExcreH3uOHIHOCT Yy GYHKIIMOHAIHOM M OPTaHU3AMOHOM IOTJIEY;

e CkaJaOWIHOCT y OIIEpaTHBHOM CMHUCITY;

e DeKcHOMIHOCT MPUMEHA,

e UuterpatuBHoct (0bOa pemema 00e30el)yjy moTnyHy —(GyHKIIMOHATHO-
nHQOpMALMOHY W KOMYHHKAIMOHY HHTErpalMjy Haa3upaHux u npaheHnx
EHTHUTETa PEAJHOT CHCTEMA);

o da3Ha M3rpajmha CUCTEMA, CarjlaCHO MaTepUjaTHUM MOryliHOCTHMA.

Pasmike wu3Mely yKemoApydHOr M IIMPOKONOAPYYHOT MoOJeNa Jieke Yy HauyHMHHMA
KOMYHUKAIIOHO] U (YHKIIMOHAIIHO] HHTETPAITH]H.

VYiKenoApy4HH MOJieNl MOKE M HE MOpa KOPHUCTHTH JpPXKABHY MpEXY I[EPMaHEHTHUX
CTaHMIa 3a NoBehame TauHOCTH Mepera, MOXKe U He MOpa KOPHCTHTH 3a YCIIOCTaBJbakhe
KOMYHHUKAIMja jaBHy MOOWIHY Tene(OHCKY Mpexy. Y ciydajy Aa He KOPHCTH JAPKaBHY
MPEXy NMepMaHEHTHUX CTAHHMIA, 38 KOPEKLHjy KOpHCTH corncTBeny 0asny GPS/TJIOHACC
CTaHuNy. 32 KOMYHUKAIIMOHY WHTErpannjy MOXe KOPHCTHTH COIICTBEHH OEXHYHU CHCTEM
yMecTO jaBHe MOOWIHE TenedoHCKEe Mpexe. YIKEMOoAPYYHH MOJEN je y MOTIYHOCTH
npwiaroeH 3a IpUMEHE Yy peajHOM BpEMEHY Ha CBHM IIOBPIIMHCKMM KOIIOBHMa ca
pasIMuUTUM paJHUM M OKPYXKyjyhum ycioBuMa, W Yy TPOM3BOJHO-TEXHOJIOIIKUM
cUCTeMHMa ca JAUCTPUOYMpAHMM HECTALMOHAPHMM EHTUTETHMa Ha PEJaTUBHO MajioM
mopy4jy (mpenopywsnso 1o 20 km y npeuHuKy).
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[lpenoct oBor Mojena cy MoryhHocTH mOCTH3ama BHCOKE KOMYHHKALMOHE U
(GYHKIMOHAIHE ayTOHOMHOCTH, & THME M BHCOKE €()UKACHOCTH y 3aIUTHTH OX CIIOJEHHX
yrunaja. Ha commum 1. mpukaszaHa je IpUHIMITHjENTHA IIeMa YXKETOAPYIHOT MoJieNna KOju y
OCHOBH upnHe: KocMmuku carenutcku cermeHT, GPS/TJIOHACC ypehaju ca PLC wmmm
MHKPOIIPOIIECOPHMA U MOJIEMUMA 32 OC)KUYHY KOMYHHKAlHjy (Ha OIpeMH U MallliHaMa Ha
KONoBHMa), HHppacTpyKkTypa uaTepHe Oexxknuane mpexe, GPS/ITJIOHACC 6a3Ha crannma u
SCADA Han3opHO-yIpaBJbayKM CErMEHT ca OJroBapajyhoM padyHapcKoM OIpeMOM Yy
JMCIIEYEPCKOM LICHTPY.

3a pasiaMKy OX YKENOJAPYYHOI, IIUPOKONOAPYYHH MOJIET KOPUCTH IpXKaBHY MPEKY
MepMaHeHTHUX craHuia 3a moBehame taunoctn GPS/TJIOHACC wMepema, a 3a
YCIIOCTaBJbalhe KOMYHHKAIIMOHOT aMOHjeHTa KOPHCTH Mpexy MoOmmHe TenedoHwmje.
[Iupoxononpy4Hr MoJeN je NMPUKJIaJaH 3a HAaJ30pPHO-YIpaBJbayKe CHCTEME MPOU3BOIHO
TEXHOJIOIIKUX CHCTEMa Ca HECTALMOHAPHUM CHTHTETHMa JUCTPUOYUpaHUM Ha BEIHKOM
NPOCTOPY, THIIMYaH NMPUMEpP Cy TPAHCIOPTHE M TpaljeBHHCKE KOMIIAHHje YHja Cy CPEACTBa
MIPOMCHJBUBO JAMCTPUOYHpPaHA HAa MIMPOKOM MOJAPYYjy Kao INTO je PETHOH, Ap)KaBa HIIH
hmpe.

Henocrarak Monena je y orpaHudemy HETOBE IPHMEHE caMO Ha MOApYyYjuMa Koja Cy
MIOKpHBEHa MpexxoM nepmaneHTHHX GPS cranua, 1 pyra HEMOBOJBHOCT je (PyHKIMOHATHA
1 KOMYHUKAIIMOHA 3aBHCHOCT O] CIIOJbHHUX YMHMIIALA, IITO Y3pPOKYj€ BEJINKY OCETJBHBOCT
cucreMa Ha croJbHe mopemehaje u yrumaje. Ha cimmm 2. mpukaszaHa je TPHHIATINjETHA
eMa OIMPOKOIIOJAPYIHOT MOAENa KOjH (HM3WUKH Tpajie: KOCMHYKH CATEIIUTCKA CETMEHT,
GPS/TJTIOHACC ypehaju ca PLC uu Mukpormpomecopuma 1 MoJeMUMa 3a KOMYHHKAIH]Y
y Mpexu MoOuiHe TenedoHuje (Ha OMpeMH W MalldHaMa), WHPPACTPYKTypa MpEeKe
MoOmIHe Tenedonuje, npxkaBHa Mpexa nepmaneHTHUX GPS cranuna, 1 SCADA HanzopHo-
yIpaBJbauKu CErMEHT ca 0JroBapajyhoM pauyHapCKOM ONPEMOM Yy AUCIIEYEPCKOM LIEHTPY.

AITANITUBHE MOJUOUKALINMIE OCHOBHUX MOJEJIA

T'otoBo je Hemoryhe Halin 1Ba MOTIYHO CKBHBAJICHTHA JIC)KHIITA MHHEPATHUX CHPOBUHA,
[pUpoJia je TMoJapuia Pa3HOIMKOCT, PA3IMKe Cy Yy TeojomKo] rpahu, y NPOCTOPHO]
TEOMETPHUjH U MPOMEHPHBOCTH KBAJMTATUBHUX M KBAHTUTATHBHUX 00EJEKja, Y caapikajuma
KOPHUCHHX KOMIIOHEHTH, Yy WHKCHEPCKOTCOIOIMIKAM, XHIPOTCONOMIKAM, TEKTOHCKAM U
IpyruM ofenexxjuMa. Pa3imauToCT MPHPOIHUX KAapaKTEPUCTHKA JICKHWINTA, Y3 CAICjCTBO
TEXHUYKUX, TEXHOJONIKMX, TPXKUIITHUX, EKOHOMCKHX, MOJHTHYKUX (maHac cBe udemihe
TCOTIOJINTHYKHX), CKOJIONIKIX, COLHUjaTHUX, YpOaHWX W JAPYTUX yCJIOBa, YTUYY HA KIBYYHE
mmapameTpe Koju KBaHTUDUKY]y QYHKIHOHUCAE PYIHUKA K0 MPOU3BOIHOT CUCTEMA, & THME
1 Ha JeduHHCame POU3BOHE TEXHOIOTH]E, MAIIMHCKE CTPYKTYpE, MpaTehnX, JTOTHCTHYKUX
nporieca, GU3NYKe U (YHKIIMOHAIHE TOIIOJIOTHje HaJ30PHO-YIIPAaBIbAYKOT cucTema. CariacHo
OBOME, PYIHHYKE Haa30pHO-ympaBibauke cuctemMe (HYC) Huje moryhe TOMOJOMKH W 1O
APXUTEKTYPH KPYTO THIHM3UPATH. TOMOJOTMja W aPXUTEKTYpa PYIHHYKHX HAJ30PHO-
ynpaBibadukux cucreMa u ¢pyHkmuoHanHo Mecto GPS/TJIOHACC TtenemeTpuje y CTpyKTypH
HYC, mopajy 6utn npusaro)eHr KOHKPETHUM YCJIOBHUMA M IMOCTAaBJbEHUM 3a1anuma. Yetnpu
npumepa HYC, npukazana cnukama 3, 4, 5 u 6, motBphyjy na mabiaona Hema.

ITpBu npumep, ciuka 3, ogHOCH ce Ha HuejHO pemerbe HYC moBpHmIMHCKOT Koma yriba
»laMHaBa 3amagHO TmOJbe” ca WMIUIEMEHTHPAHOM CaTeJINTCKOM TEJIEMETPHjOM 32
IIPOCTOPHO NMO3ULHOHUpamke 1 HaBuranyujy. IIpema oBoj uaeju u3 1996. rogune, npBu nyT y
CpOmju TpoMOBHCaHa je | TPEIOKEHAa TpPUMEHA CaTeIMTCKE TEXHOJOTHje 3a
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MO3UIMOHKpPAhe, HaBUralnujy u mpaheme pajga OCHOBHE M moMohHe MexaHW3aluje, U
raMacreKTPOMETPHjCKO MEperhe KBaJUTeTa YIjba y peajiHoM BpemeHy. lIpojekat je
OPUTHHAIHUM PEIICHEM MOCTABUO JIOTHYKO-TOIUIONIKK CTaHAApI, KOjH je ompenesbyjyhe
YTHIIA0 W J0 JAHAC OCTA0 CTANOH 3a JC(PUHHCAKmE PYIHHYKUX HaI30PHO-YIIPABIHAUKHAX
cHcTEMa.
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Cnuka 4. [ToBpmmHCKH Kot ,,Majnan I1I”, Tononoruja HYC
ca CaTeIMTCKOM TEXHOJIOTH)OM 33 TIO3UIIHOHHUPAE.
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Cnuka 5. [ToBpIMHCKH Kot ,,bOTyTOBO ceno”, uaejHo peuiewe Tonosoruje HYC ca
CaTEJIMTCKOM TEXHOJIOTH]OM 33 TIO3UIIHOHUPAKE.

OIEPATHBHM MEHAIMEHT,

RS5 = Tormermamar
RS1=GPS RS2=5TOI+BTOIl R$3=BTON+BTOIV RS4=ETOV+BT1

S

RS6=Ozsozmarase RS7=Hazsop

Cruxa 6. IToBpunHckH Kot ,,J[pMHO”, uaejHO peniere Tonosoruje HYC ca carenutckom
TEXHOJIOTHjOM 3a O3UIUOHHPATHE.
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HYC nospumnckn xom ,,Majnan I1I” y Kamwmwxu, ciuka 4, npencrasiba octBapeme 2000.
roauHe uneja u3 VnpejHor mpojexkra HYC-a noBpumHCKoOr Koma yriba ,,IamMHaBa 3anajHo
mosbe”. HYC mnoBpumackor koma ,Majoan 1117, ueTBOpocTemeHe XujepapXujcke
CTPYKType 00jenmaBa y peaJHoM BpeMeHy QyHKITH]e:

e  lleHTpamHn JasbMHCKH HAA30p U CEIEKTHUBHO YNPaBJbamke (M3 IHCIEUEPCKOr IIEHTPa)
BTO cucremoM y umjoj Cy CTPYKTypH YETHPH Oarepa Beapudapa, IMIeCT TPaHCIopTepa
U oJy1arad;
3amTuTy MaluHa OJ1 MPEKOpadeha U XaBapHjCKUX CTamba;

Ipaheme cTama pagHe CPEIUHE U CTaka Y OKPYKEHY;

CenexTHBHO apXMBHpabe MojiaTaka o jgorahajuma; u

Bp30 KOpeKTHBHO pearoBame Ha nopeMehajHa JejcTBa Y TEXHOJOIIKOM IIPOLECY,
PazHOj CpEeMHH, HA MallIMHAMA U KO HATJIUX U BEJIMKHX METEOPOJIOIKUX POMEHa.

VY oBoj knacu pyaauukux objexara, y HYC-y nmospmuHckor xoma "Majmar III” mpsu
IIyT y CBETY NMPUMEHCHA j€ CATEINTCKA TEIEMETPHja 33 MO3UIHMOHUPAKHE U HABUTAIH]Y
MallMHa y pEallHOM BPEMEHY, M TE€OACTCKH IPEMEp Yy PCaJlHOM HIH TNPOIIHPEHOM
BpeMeHy. [leceToroanmmpa HCKycTBa y ekciutoarandju HYC moBpmmHCKH Kot ,,MajnaH
III” Beoma Cy MO3UTHBHA, CHCTEM je BUCOKO CTaOWIaH M MOY3[aH y pamy, OCTBapeHe Cy
OTpOMHE MaTepHjajHe yiireae, moBehaHa je BpeMEHCKa, KalalUTeTHA U CHEPreTcKa
edukacHoct paga BTO cucrema.

Unejao pemree HYC moBpmmHCKOT KOoma yriba ,boryroBo cemo” Pynmauka u
TepMOeNleKTpaHe YTJbeBHK, cimka 5, w3 2006. rommne, 0a3upaHO je Ha CATEITUTCKO]
TEIeMETPHjU 32 NO3UIHOHNpake U HaBUranyjy mMammuHa. [IpeMa npojexty npeasuleHa
je yrpamma GPS ypebhaja y mammepe, yroBapHe W THOMOhHE MaIIMHE, KOjH OCHUM
MO3WIIMOHNX ToJaTaka Tpeba na akBH3Wpajy W mpocielyjy y peaaHoM BpeMeHy
JVCTIEYEPCKOM LEHTPY HOJaTKe O paJHOM CTaTyCy MaminHe, onrepehemy, pexxumy pana
1 MOTPOLIHH AU3ET TOPHBA.

UYeTBpTO U HajCIIOKEHU]E pellere, CIUKa 6, OTHOCH ce Ha WejHO perieme n3 2008. roauxe
HYC nospmuHCckor xoma ,,JIpmuo”. [Ipema oBoM pemesny npeaBul)eHo je na ce caTeITuTcKa
TeJIEMETpHja 3a MO3HUIIMOHUPAke ¥ HABHTAIM]y MMIUIEMEHTHpaHa Ha O6arepe U oajarade Iet
BTO cucrema, Ha nBa Garepa yrjb€HOT CHUCTE€Ma, HA CBMM IIOMONHMM MallnHaMa W 3a
IIpeMep TepeHa y PEeaTHOM I MPOIIUPEeHOM BpeMeHy. OcuM (QyHKIMje TTO3UINOHUpaba U
HaBUTAIMje, CaTeNUTCKa TeleMeTpuja Tpeba na omoryhm mpaheme pexxnma paga CBHX
MalmHa, KoJ nmoMohHuMx MammHa npaheme pagHor craryca, onrtepeheme M MOTpOIImBY
IM3eNl TOpUBa, a KOA IpeMepa TepeHa aKTHBHO Ipaheme cTama U IPOMEHA Ha KOIy,
OJUIATaNIUIITY, Y OKPYKEeHY U Ha MOBPIIMHAMA KOje CY Y IIPoLecy PeKyJITHBaLHje.

KOPUCTH - YMECTO 3AKJbYUKA

Karenmpa 3a mpuMEmeHO padyHapcTBO M CHUCTEMCKO WHXKEHEPCTBO Pynapcko-reoyonkor
(dakynrera YHuBep3uteTa y beorpamy, y okBupy HammoHamHOr mnporpama eHepreTcke
epukacHoCTH MHMHHCTapCTBa 3a HAyKy, peaju30Bala je TPOTOMUIIHA HCTPAKHBAMA
(doxycupana Ha GPS moap:kane cucteMe 3a Haa30p U npaheme eHePTeTCKUX, TEXHOJIOIKHX
W Jpyrux TIapaMerapa y TMOBPIIMHCKO] eKCIDIOATalWji W CIMYHUM TPUBPEIHO-
TEXHOJIOMKUM ieinHaMa. [{nusb je 61o uctpakutu u carienata moryhnoctu npumere GPS-
a, Kao CPEeJICTBA 3a HETOCPEAaH WM ITOCpeiaH Ha30p M npaheme eHepreTCKuX, TEXHHIKUX
U TEXHOJIOIIKUX TOKa3aTejha y MOBPIIMHCKO] CKCIUIOATAIMjU W CIUYHUM MPOU3BOTHUM
cucreMuMa. EXCIEpUMCHTANHM ONMUTH M MEpeHka HM3BEJACHU CYy Ha TOBPIIMHCKOM KOITY
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,,Ja30BHUK” 1 Iletpoxemuju [lanueBo. 300r orpannueHocT npocropa npensuheHor 3a pap,
n3HeheMo caMo KapaKTepHCTHYHE Pe3ysTaTe eKCIIepUMEHTa.

Ha moBpmmHCKOM Komy ,,Ja30BHHUK” KOjU MMa BeoMa J0Opy OpraHHM3allfjy paia, Ha caMoM
MOYETKY EKCIEPUMEHTATHHX MEPEerha, OTKPUBEHHU Cy MPa3HU XOIOBH y paly MalliHa, LITO je
6e3 acucrenmmje GPS tememerpuje Temko yowsMBO. AHaiM3a je TOKaszalma Ja ce
SNMMHUHHCAbEM YOUCHMX NPa3HHX XOJAOBa y pajy MallWHa (ZaMIepa W yToBapada), MOXKeE
noBeliaTH BpeMEHCKa PacIoioKMBOCT MAIlIMHA Ha TOMIIbeM HIBOY 3a 11(%), kananuteTHO
uckopuuhemwe 3a 15,3(%), eneprercka edukacHocT 3a 3,9(%) U NPOIYKTUBHOCT paja 3a
7(%). Kopuctu cy TakBe na ce TpomikoBu HabaBke u yrpamme GPS ypebaja 3a mammne
(MCKIJbYYCHU IPYTH TPOIIKOBH ycrmocTaBsbaba HYC-a), oTrutallyjy of yiurena Ha eHEpruju 3a
39 paaHux naHa.

Mepema W EKCIEpUMEHTalHAa TECTHpama Ha MHMIOT CHUCTEMHMa IIOBPIIMHCKOT KOIa
,,Ja30BHUK” 1 [leTpoxemuje, JeceTOroANIIHa HCKYCTBA ca MIOBPIIMHCKOT Koma ,,Majman 1117
y Kammxu, u cazHama ca mwiot cucrema ,,Komybape ['paheBunap” u3 Jlazapesma uz 2009.
roauHe, notephyjy na ce ca mpumenom GPS moapkaHux HaI30pHO-YNpPaB/bAYKUX CHCTEMA
Ha pyIHMLIMMa ca [OBPIIMHCKOM EKCIUIOATAallijOM MOXE OCTBAPUTH CMarmbeHe
eKCIuToaTaoHux Tpoinkosa on 10(%) mo 15(%), cMameme BpeMeHa Tpajama IMOjeHHUX
texHoyomkux onepamnuja 50(%) no 85(%), moBehame TOAMIIHET PACIIOTIOKHUBOT PaTHOT
Bpemena 12(%) mno 17(%), nosehame eneprercke edukacuoctu 5(%) mo 7(%), morehame
IIPOXYKTUBHOCTH pana 1o 20(%), ocTBapyje ce BUCOKa e(pUKACHOCT AWjarHOCTHKE KBapoBa,
noBehaBa NpOIYKTHBHOCT HH)KCHEPCKOT KPEaTHBHOT paja, y HeKnM ¢azama 4 1o 7 myrta u
CIL
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Cnnxka 7. Bucuna nusectunnja y HYC u Bpeme nospahaja ylno)keHHX CpeJicTaBa y 3aBUCHOCTH O
KarauTeTa pyaHuKa

VMIIMOMTHN TIO3WTHBHM YTHI@JW ¥ KOPHCHH eQeKTH onx YyBohema U IPUMEHE

GPS/TJIOHACC mnozapxaHuX HaJI30pHO-YIPABJbaYKHX CHCTEMa, OCTBAPY]Yy CE IOCPEIHUM
JICjCTBOM Ha WU3BpIIMonEe (OHM 3H3jy Jia Cy KOHTPOJIMCAaHW), IITO ce MaHHu(ecTyje
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OHI‘OBOpHI/IjI/IM OOHOCOM IpE€Ma MU3BpLICHY 3aJaTaka, 60J60M paaHOM JUCHUIUIMHOM,
MpaBUJIHUM U Ha)KJ'I)I/IBI/IjI/IM PYKOBambEM MallilMHaMa 1 CJI.

I'eHepanHO MCKycTBa MOKa3yjy TEXHO-€KOHOMCKY ompaBmaHocT yBohema GPS/TJIOHACC
MOAPXKAHUX HaI30PHO-YIPABJbAYKHX CHCTEMa Y IMOBPLIMHCKY EKCIUIOATAHjy M CIMYHE
npuBpenHe nenuHe. [Ipema aHann3ama, IEpUOA OTIUIATE MHBECTHIMja y OBAKBE CHUCTEME
kpelie ce ol1 HEKOJIMKO MECEIH 10 HajBUIIE ABE TOAUHE, IPOCCYHO TOJUHY JaHa, 3aBHCHO O[]
BEIMYMHE M CIIOKCHOCTH MPOM3BOJHOI CHCTEMa, YCJIOBa paja, HauyMHA M YCJIoBa
o0e30ehema puHaHCHjckuX cpencraBa uta. Ha ciuum 7. nmpukasana je GpyHKIMOHaTHA Be3a
BHCHHE WHBECTHLMja M BpEMEHa OTIUIaTe yJoxeHuX cpencraBa y HYC y 3aBucHocTH 0off
Karmanurtera (BEJIMYMHE) pyJHHKA. BucHHA WHBECTHIHMja M Bpeme moBpaliaja yioKeHHX
CpezcTaBa y Ha/I30pHO-YIpaBJbayKe CHCTEMeE, 3aBUCH O]l MHOTO YMHWIIAIA, T€ JHjarpaM Ha
cmnu 7. Tpeba MPUXBATUTH Kao opwjeHTannoHd. Jujarpam je (opMupaH Ha OCHOBY
HCKYCTBa ¥ Ca3Hama ayTopa U3 pealn30BaHuX IIpojeKaTa M HCKYCTaBa ca APYTHX CTpaHa.

Kao motBpay mperxomHoM, HaBemheMo ca3Hama U3 JIECCTOTOAMIIBUX HCKYCTaBa y
excruioatarju HYC moBpmmHckor koma ,Majman III” ca wunTerpucanom GPS
tenemeTpujoM. 3axBasbyjyhiu HYC-y octBapene cy 3Hauajue ymrezae, Hmp. 213.750(€)
H3HOCE TOAMUIKE YIITEJe Ha eHepruju, 18 m3Bpmmiana Ha Tpancnoprepuma bTO
CHCTEMA je Mame - WIH MpeMa MPOCCUYHOM JIMIHOM JTOXOTKY yiitena je oko 160.000(€)
TOJIMIIE, CMAakbeHn Cy ONEpaTHBHM TPOIIKOBU 3a oko 7(%), moBehaHo pacnojokHBO
Bpeme BTO komrmutekca 3a 792 yaca romumme, UTH. Yarama y cucteM oTiviahieHa cy 3a
TOJWHY U 1o naHa. Bpeme nosphaja ynoxxennx cpencraa y HYC 0mio je 0ko roguHyHIo
JlaHa.
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PE3MME

PynapcrBo Peny6muke Cpricke, ka0 MHAYCTPHjCcKa IpaHa, ce Halasu y Crelu(UIHO] CUTYyalUjH, Kao
yOCTaJloM W y JPYTUM 3eMJbaMa y OKpY)KeHy HACTalIUM pacrazoM JyrocnaBuje W 3emMijpaMa Koje
“Majy MHOroOpojHe mpobiieMe Hactane HemoryhHomrhy mpuinarol)aBama mporecuMa TpaH3ulyje U
€BPOIICKMM 3aKOHCKMM perylaTMBaMa M CBjeTCKMM TpPEHJOBHMA pajJa M IMOCIOBama y OBOj
obnactu.Kiracudukanuja 1 BpeTHOBamk¢ MAHEPATHIX pPecypca 3axTHjeBa Ja ce Taj mporec 00aBe3HO
crpoBesie y3uMajyhu y o03up cBe peneBaHTHE eKOHOMCKE, €KOJIOMIKE aCTIeKTe U MHUTama CHIYPHOCTH
n Oe3djenHocTH Ha pany. Ha moHOCHONMMa TOCIOBHHX OJUIyKa y PYHApCTBY H TEOJOTHjU ce
KOHCTAQHTHO IIOCTaBJbajy IHUTama Koja 4YEeCTO JOBOJE y AWIEMYy y CMHUCIY JaBamba OJroBOpa Ha
MHOroOpojHa nuTama :Ca jeJjHe cTpaHe NMUTamka 33/10BOJbaBaka HOBUX 3aXTjeBa U TPEH/I0BA CBETCKOT
TpXKHLITA TIPH 4eMy ce ojpelyjy cBe IpOMeTHE OMIUTEAPYIITBEHE BPHjEAHOCTH, Ma U BPHUjSIHOCTH
PYAHMKA ¥ TPOW3BOJA pyaapcTBa (YCIOBH CBjETCKOT TPXKUIITA M OMIITEAPYIITBEHHMX E€KOHOMCKHX
KpUTEpHjyMa BPEIHOBaKkA y PYIapCTBY U TE€OJIOTHjH BE3aHO] 3a pyaapcTBo). Ca Apyre cTpaHe MHTama
B€3aHA 3a COIMOJIOMIKO-APYIITBEHE alCeKTe OpraHU30Bama pyAapcKe IMPOHM3BOIMBE y3 U3paxy MU
(dopMHpame METOIOOTH]E YHjOM Ce TIPHMjEHOM jacHO MOJKE CaryieIaTH HCIUIATHBOCT paja pyJHHKa,
HE caMO ca KOMEPIIMjaTHOT HeTO ¥ HAI[MOHAIHOT acrekTa. M3 Tux pasnora Tpeba pasMuIIIbaTH A2
ce, Ha OCHOBY carJie[jaBamba TPEHYTHOT CTama pynapcke npuspene y Penyonumm Cprickoj, peynrata
JOCaallllbUX MCKyCTaBa KOHIIECHOHAPCTBA U NIPHUBaTH3aLKje, 1e(GUHHITY OCHOBHE CMjepHHILIE TaJbber
pana, pa3Boja u kopuihema MUHEpaTHUX pecypca y Penyonuim Cprickoj u bocHu n Xepieropusu.

Kibyune peun: knmacudukanuja W BpeJHOBambEe MHHEPATHMX  pecypca, CMjepHHUIIe pas3Boja U
kopuinhela MHUHEPAIHHX pecypca, SKOHOMCKH, CKOJIOMIKH M 0e30jeJOHOCHH acCleKTH pyAapcke
IPOU3BOIE
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MINING INDUSTRY OF REPUBLIC SRPSKA IN THE TRANSITION
CONDITION

ABSTRACT

Mining industry of Republic Srpska is situated in the specific situation like other ex Yugoslavia
countries with many problems caused by accomodation impossibility to transition processes ,
european law legislation and world trends in this kind of industry. Classification and evaluation of
mineral raw resources demand the process performing with all relevant economic, ecological and
work safety aspects.

Numerous questions are posting to decision makers in the mining and geology where is necessary find
answers: on the one hand are required demands and world market trends meeting where are defined
the all general social values include and mine and mining products values (conditions of world market
and general social evaluation criterions for mining industry) on the other hand are questions related to
sociological aspects of mining production organization with creating and performing of methodologies
for clearly overviewing of mine work payability based on commercial and national aspects. For these
reasons is necessary definition of basic guidelineses for the further work, development and utilization
of mineral resources in the Republic Srpska and Bosnia and Herzegovina based on overviewing of
instantaneous estate in the Republic Srpska mining industry and results of concession and privatization
experience so far.

Key words: classification and evaluation of mineral resources, guidelines for development and
utilization of mineral resources, economic, ecological and safety aspects on the mining industry.

YBOJI

[Ipema mocrojehum [IpaBmmHUIIIMA 0 KITaCU(pUKAIMH U KATETOPU3ALUjU PE3EPBU UBPCTHX
MHHEpaJHUX CHPOBHHA WJIH ITOJ3EMHHX BOJA T¢ BOleHY €BUICHIM]jA O BUMa, (Y HACTABKY
[MpaBunHMIKM), KAO0 | APYTroj JOKYMEHTALHU]H KOja ce pajid y Iniby AehUHHCADA T0jeIUHUX
JIOKHUIITA a y CKIaay ca nocrojehoM 3aKOHCKOM pEryjaTMBOM , HPOLjeHa BPHjEIHOCTH
PYAHHUKA ¥ JISKHUIITa MUHEPAIHUX CUPOBHHA, CE HEMOTIYHO ojpeljyje Mpeko eKOHOMCKHX
Kputepujyma u npuHiuna. [IpaBunnunmma ce yTBphyjy Mace MUHEpalHe CUPOBHHE KOje ce,
moctojehoM  TEeXHMKOM M TEXHOJIOTHjOM EKCIUIOATallfje U Mpepaje, MOTy PEHTaOUITHO
KOPHUCTHUTH, & CTeleH PeHTaOMITHOCTH ce TaK Ae(UHHUIIE ONIITEAPYIUIBEHUM €KOHOMCKHM H
TEXHHYKAM KpuTepujymuma ( mepuHucanuM y 3akoHy o KoHrecujama PC omHOCHO
MO3aKOHCKMM aKTHMa BE3aHUM 32 NUTamba JO0Jje/bHBamba KOHIIECHje WM KOHLECHOHE
HaKHAJE).

VYrBphuBame cajammer cramba W BPHjEJHOCTH HA TPXKUINTY TocTojehMX pyAHUKa WIH
MOTEHLMjaJJHAX  JISKHUINTA MHHEPAIHMX CHUPOBHMHA MpEJACTaB/ba BeoMa OOMMaH,
BHCOKOCTPYYaH M OJIFOBOPAH Mocao. 3aTo Cy 3a oBe motpede neduuucanu [IpaBumHUIM O
YCIIOBMMa TIpOTJIaliaBamka jaBHOT MHTEpeca MpH IOHjeJbHBamy KOHIIECHja M YCIOBHMA H
HauuHy yTBphHBama KOHIIECHMOHE HAaKHAJe, 332 KOje Ce MOXKE HIIaK YTBPAUTH Ja HHUCY
“ommrrenpuxBaheHn” U Ja HUCY KopHITheHHN Ha 3a0BoJbaBajyheM HUBOY. Pa3os3u 3a TakBy
KOHCTATalMjy jecy Mperie]] J0calallllbiX pe3ynrara KOHIIECHOHAPCTBA W TPUBaTH3ALHje Y
pPYAapcTBY AaTH y OBOM pajy, Kao M IOCTOjame IoTpeda 3a HBUXOBUM JopahuBameM U
yckiahuBameM ca akTUMa W IpaBUiIMMa Koja ce kopucre y EBporu u cBujery. Y3 cBe To He
MIOCTOjU T'€HEpAIHM KOHCEH3YC Y JpXKaBHUM, CTPYYHHUM MW JpPYyTrUM HHCTHTyLIHjaMa |
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npenysehuma Ha HuBOy PenmyOmuke Cpricke, koja ce 0aBe mnpoOJIeMaTHKOM U
OpraHM30BakbEM PYAapCKe MPUBPEIE.

Y cagammmuM  ycinoBuma |y PenmyOmumm  Cprckoj, y MHHEpaNHO] €KOHOMHjH U
TEOMHIYCTPH]jH, KOje Cy OMIIe pelaTHBHO pa3BHjeHE 0 MOYETKa MOCIEmET paTa, OTIOYEeO
je Tporiec TpaH3WIMje M Y OBOM CETMEHTY IpHUBpene W eKoHoMmuje. Taj mporiec je crop u
joII YBHjeK IOCTOje OWJIeMe Ja JIM MHHEPaTHO CHUPOBHHCKH PECYpPCH TIIPEICTaBIbajy
KOMIIapaTHBHY INpeqHocT win onrepehaBajyhe Hacnehe koje moHocu camo mpoOieme u
ryOWTKE U TEIIKO Ce MOXKE ykiamatu y mehyHapomHy nopjeny paga. OBe nuieMe ce Mory
pasduTH aKko JApKaBHM OpraHM HajXMTHHjEe YTBpJE CTpaTerujy pas3Boja MHHEPAIHO
cupoBuHckor kommiekca (MCK), munepanHo cuposuHcke 0Oaze (MCB) m mMuHepanne
MOJIMTHKE Kao Jujesla eKOHOMCKE IOJIMTHKE, y3 PEBU3M]y WIM HM3paxy IOTIYHO HOBUX
3aKOHCKHMX aKaTa M CHCTEMa yIpaBJbamba.

Ilox MuHEpaTHO-CHPOBHHCKOM MOJUTHKOM C€ TOApa3yMHjeBa HHU3 CBjeCHUX U
OpraHM30BaHUX IUIAHCKUX AKTHBHOCTH KOje IpKaBa M HCHU OPraHH Npeny3uMajy paau
OCTBapuBama ojpeleHux, yHampujea MOCTaBJbEHUX IHMJbEBA Y MHUHEPATHO-CUPOBHHCKOM
KoMIUIeKkcy. TH 1MJbeBH Cy, TpHje cBera, o0e30jehuBame MOTpeOHMX BpcTa M KOJMYUHA
MHUHEpaJIHUX CHPOBHHA W3 JNoMalinX M HMHOCTpaHMX W3BOpa, alud M NoBehawme cTeneHa
UCTpaXCHOCTH (TI03HaBaba) TEPUTOPHUjE 3eMJbE Y HajIIUPEM T'€0JIOMIKOM CMHCITY, NoBehamwe
JICBU3HOT TPHIMBA MPEKO H3BO3a oJpeheHMX MHUHEpalTHHX CHPOBHHA, MOpacT Opoja
3aII0CJICHUX Y FpaHaMa TeOJIONIKHX HUCTPAXHBama, KCIUIOATAIMje M HAPOYUTO Ipepane U
obpaze MUHEpaJHUX CHPOBHHA, CKIAJHHjH PETHOHAIHH Pa3BOj, HAPOYHTO HEPA3BHjECHUX
nozpydja ca yTBP)EHHUM) HMCTPaKEHHM, WM NOTCHUHWjaJHAM MHHEPATHUM pecypcuMma,
NPHUBJIaYeHhe MHOCTPAHOT M JoMaher NPHBAaTHOT KalUTalla, CMAmbEHhe YBO3a MHHEPATHHX
CHPOBHHA, 3aLITHTA U YHANpehembe )KUBOTHE CPEIMHE U JAP.

MuHepaliHa €KOHOMHMja Jp)KaBe je MO HEHEe INpHUBpele, a MHUHEepalHa IOJIMTHKA je
HECYMHILUBO JIMO EKOHOMCKE TIOJIMTHKE Y 1jeNMHU. [IpeMa ToMe 3aKOHHU TPIKHUILHE PUBpEe
Mopajy Outn yBaxxaBanu y MCK y mjenuHu ¥ MUHEpaIHO] €KOHOMHjU. Y CKIaay C THM,
passuja ce u MCB, Opxxe unu criopuje, y 3aBUCHOCTH O] TCHEPATHUX CTaBOBA Y JAPXKABU U Y
OKBHPY EHCHOT HajBHILIET YIPaBJbAYKOT HHBOA.

KOHIEIIIUJA U CTPATEIMJA MUHEPAJIHE ITOJIMTUKE V PEITYBJIMIIN
CPIICKOJ Y CABPEMEHUM VYCJIIOBUMA

Konyenyuja munepanue nonumuxe y Penyoauyu Cpnckoj

MuHepaiHa €KOHOMHMja JpKaBe je IHO HEeHEe IpPUBpeAe, a MHHepalHa IOJIWTHKA je
HECYMIHHBO JIMO €KOHOMCKE TIOJIUTHKE Y IjenuHu. [IpeMa ToMe 3aKOHHM TP >KUIITHE PUBpee
Mopajy ONTH yBakaBaHHW y MHHEpPAIHO-CHPOBHMHCKOM Komiuiekcy MCK y mjenuuun u y
MUHEpAIHO] €eKOHOMHUjHU. Y CKIIaay C THM, Pa3BHja c€ U MHHEpaTHO-CUpOBHHCKA 6a3za MCB,
Oprke WIIM CIIOpHje, Y 3aBUCHOCTH O] T€HEpaHUX CTaBOBa Y AP)KABU U y OKBUDPY HEHOT
HajBUIIET YIpaBJbauKol HHMBOA. MeljyTuM, HCKycTBa W3 JpXKaBa ca BeEoMa BHCOKO
pa3BujeHOM MuHEpaaHOM ekoHOMHjoM 1 MCK HepBocMHCIeHO MTOKa3yjy Aa MOCTOj€ YBHjeK
1 HEKW MHTepecu Koju Hehe, M He MOTy, pa3yMuje ce y KOHKPETHHM CHTyaldjama, 11a J0
Kpaja yBa)kaBajy MCKJbYYMBO NPHUHIMI NPO(QUTAOMIHOCTH. Y BE3U C OBUM, y CBjETCKO]
TEOpHjU U TIpaKcH ce Beh BUIle JeneHNja NHCUCTHPA Ha y3UMamby y 003up (moceOHO Koa
JIOHOIIICHha MHBECTUIIMOHUX OJUTyKa) JIBHj€ BPCTE HUCIIJIATUBOCTH yJlarama: KOMepUujaHa 1
HallMOHAJIHA UCIUIATHBOCT. Hema HUKaKkBHX pa3jora jia ce TO He NPUXBATH U 'y MUHEPAJIHO]
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exoHoMuju Peryomuke Cpricke, mTo je Beh Ha HEKM Ha4MH W HMCKa3aHO KPO3 M3/Bajambe
MIPOM3BOJIHMX CUCTEMa OJ] CTPATEIIKOT 3Havaja.

VY npuHImIy, Mjepe eKoHOMcCKe moiutuke y PemyOmumu Cprickoj, Kao Uy CBaKoj Opyroj
JpKaBH, UMajy 32 [UJb:

JnehuHUCakbE IPYIITBEHHX SKOHOMCKHX LMJBEBAa Pa3Boja M LUJbEBA EKOHOMCKE
AaKTUBHOCTH KOja je y TOKy, Y CKJIamy ca IOJHTHKOM H CMjepHHIaMa OIIIITET
IPYIITBEHOT Pa3Boja, OOHOCHO, Y KOHKPETHUM yCJIOBUMA, TPAH3UIHjE Y TPIKUIIHY
MPUBPEy U CYIITHHCKUX M3MjeHa y CBOJHHCKAM OJHOCHMA (TIpUBATH3AIIN]ja);
n300p U yTBphuBame MeTo/a JjenoBamba Ha JIUHAMHKY JPYIITBEHO-EKOHOMCKOT
cHCTeMa, Kako OM ce IMJbEBH HEeroBor ()yHKIMOHHCAmha OCTBAapUBAIH Y3
MaKCHMaJlHO YBaKaBal€ EKOHOMCKMX TIPHHIMIA W YCBOJEHHX NPHHIMIIA
JPYLITBEHOT Pa3Boja;

MuHepansa nomutuka y PemyGmumm Cprickoj, ca muwbeM aa Oylde KOXepeHTHa |
MOCTaBJbCHa Ha OCHOBY OOjeKTHBHHX HH(pOpMaluja U carjiefaBama PEaTHOI CTama Y
1IjeJIOKYITHOM MUHEPaITHO-CHPOBIHHCKOM KOMILTEKCY, oOyxBaTana 6u cimjenche:

1.

Peanusayuja nperumunapre KomnjieKcHe 2eONOUWIKO - eKOHOMCKe aHanuse
pe3ynmama 00Ccadauibx 2e0N0WKUX UCMPAXCU8arba-TIperien U To, NpHuje CBera,
UCTPaXCHUX pE3epBH Ca OI[JEHOM OAroBapajyhnx MoTeHIHjana 3a HUXOBO
NPOLIMPEHE U eBEHTyalHO Moryhux Oynyhux eKkoHOMCKUX edeKara KOju ce MOry
OCTBapUTH Ha 0a3W NPOM3BOAKE M Ipepalne oOArorapajyhux MHHEpaTHHX
cupoBuHa. OBa NpenvMUHApHA aHaiu3a OM OOyXBaTWia W carliielaBambe yKyIHOT
crama y MCK, noceOHO m3rpaljeHHX pydapcKuX M CpPOAHHMX O0jekara, BUXOBY
MOTOHCKY CIPEMHOCT, HOTpede 3a MOJICPHU3ALMjOM, pEBHTAIHM3ALUjOM H
penrxumbeprHroM. [IoTpeGHO jy je pamut y mTo KpalieM BPeMEHCKOM POKY, IPH
YeMy MpEeICTaBba OCHOBY 3a MpeNy3UMarbe HApeIHUX KOHKPETHHX aKTUBHOCTH Y
OKBHPY JIOKTHHX 3ajeJHHLA, OAroBapajyhnx pecopHUX Ip)KaBHUX opraHa, Biane
u Cxymmruae Pemryonmke Cpricke.

JpxaBHH opranu, moceOHO Bilaza M MHHHCTapCTBO 3aJyKEHO 3a MOCIOBE Y
00J1aCTH TeOJIONIKMX HCTPaXKUBamka U PyAapcTBa, MOPajy jaCHO Jia ce olpeaujese
y CTpaTelIKOM CMHCIY Y OJIHOCY Ha T'€0JIOLIKA UCTpaXKhBama U 1jeraokynad MCK.
IMorpebHo je jacHo oxapeheme 1mTa JpkaBa o0 MHHEPAITHO-CHPOBHHCKOT
KOMILIEKCa OUeKyje M TPaKH, a IITa je CIpeMHa, ca CBOje CTpaHe, Ja My 3a y3Bpar
IpyXH (KOJIMKY M KakBYy MOJPIIKY U CJ.). McTpakeHa MHHEpaIHO-CUPOBHHCKA
0a3a u moreHnujanHa ©Oaza PemyOnmke Cpricke MpeacTaBibajy onrorapajyhy
KOMIApaTHBHY NPEJHOCT eKOHOMHUKE M NMPUBPENC Y LjENUHHU, TOCeOHO MOjequHe
MHHepajHe cupoBHHe (pyne rBoxba, yriba, Hadre, pyae oJoBa M LHMHKA ca
nparehuM enemenTuMa, Behm Opoj HEMETATMYHHX MHHEPATHHX CHPOBHHA,
TepMaJHe, MHHEpalIM30BaHE W MHTKe Bozae). To je, mehyrum, norpedOHO
"o3BaHMUUTH" onroBapajyhum Mjepama, npHje CBera EKOHOMCKE IIOJINTHKE
(moncTumajaa OyieTcka cpeAcTBa, KpeIuTH, CTUMYJIATUBHHU MTOpe3, OJaKIInIe 300T
HCIPIJBMBOCTH JICKHUINTA U AP.), JIH U APYTUM Mjepama.

Y OKBHpY NpeNMMHUHAPHO KOHIMIIMPAaHE CTpaTervje M MHHEepallHe MOJIUTHKE,
Opoicasa mopa jacho oa ucmakhe wma 3aopaicasa "3a cebe” u nood Kojum yciosuma
(HamMOHAJTHA UCIUIATHBOCT, OIjjeHa edekaTa mpema IfjeHaMa y CjeHIr, BeNHHCKO
yuyemhe aknwja W 1p.), @ wma npenywma RnyHOj Npusamusayuju, O0OHOCHO
c10600HOM mpdicuwimy, uHocmpanom kanumasy v cii. OBaksa audepeHnyjanyja je
3HAYajHa HE caMo y Be3W C NMPHUBATH3AIMjOM (HApOYUTO CTpaTeIIKuX npenyseha),
Beh moceOHO KOJ 1aBama KOHIIECHja 3a IMPOCHEKIHN]y | / WIN HCTpaKuBame, U /
WJIN €KCIUIOATAlNjy MUHEPaTHO-CHPOBHHCKUX pecypca.
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Cnujeou demasmha pesusuja céux nocmojehux 3aKOHCKO - NPAGHUX pe2yramued u
HOpMU, OOHOCHO 3AKOHA U NPAGUIHUKA KOJU C€ TUPEKTHO WM MHAUPEKTHO OJHOCE
Ha TEOJIOTH]y ca TeOJIOIIKUM MCTPKUBAaWkUMa, pPYyJapcTBO M CPOAHE
(xoMIUTeMeHTapHe) 00JIacTH M IjeTaTOCTH , Cad VHOUleFeM CYUMUHCKUX U3MjeHd,
NpUMjepeHux MpHCUWHO] npuepeou, a no nompeodu u uspada ROMHYHO HOGUX
3AKOHCKUX U NOO3AKOHCKX akamad. 3aKOHU KOjU Peryiuiry oOJacTH TeoJIoTHje H
pyaapctBa cy: 3akon o pyaapctBy ("Cmyx6enu riaacauk PC” 6poj 107/05) u
mpunagajyha 1moa3akoHCKa aKTa, 3aKOH O TEOJIOIIKAM HCTpakKMBamUMa
("Cayx6enn rmacauk PC" 6poj: 51/04), 3akon o konuecujama ("CuyxOeHu
rnacHUK PC” 6poj: 25/02, 91/06 n 92/09), 3akoH 0 CTpaHuM ynarambuMa, 3akoH O
3aIITUTH Ha paxy, 3aKoH O 3alITUTH OJ MOoXKapa, 3akoH O BOAaMa, 3akKOH O
mrymama, 3aKoH O CTaHJapAu3aldju 3aKoH O IMyTeBHMa H JAp Ipyra 3aKOHCKa
perynatiBa Koja UMa JOJHMpPHE Tauyke ca aKTUBHOCTHMA U IOCJIOBHMA Y T'eOJIOTjU
pyZzapcTBy,

IMocnuje o6e30jehema oarorapajyhe 3axkoHomaBHO-paBHOr ambujenta y MCK
Penybnuke Cprcke, u crTBapama ojpehennx wuHcuTyTuHja (koje OW BpIumIe
IIOCIIOBE TeoJolIKe ciaykOe — Hmp. Jlupexkuuja 3a MUHEpanHe pecypce / WIH
CIIMYHMX JpXKaBHUX HWHCTUTYIHja), HEOMXOJHO j€ MPHCTYMUTH MOHOBHOM
OlljelbHBamkby CBUX PACIOJIOKHMBUX MHHEpaHHX pecypca Pemyomuke Cprcke.Ha,
Tako (OpMUpPaHUM, HOBHM OCHOBaMa W3BPIIUTH KIaCHU(UKALHWjy HCTpaKUBAHUX
pe3epBu U yTBphHBame BHHUXOBE OWIaHCHOCTH M mpoduTtabmiHocTH. JloOHjeHH
pe3ynTaTH npeacTaBjbalie OCHOBY 3a MpPEHM3UPAamke U JOIYHABAKE MPETXOTHO
yTBpljeHe U TaJa OpHjeHTAlMOHEe MUHEPAIHE OJIMTUKE U CTpaTeryje,

Tlopeo muma u 6poja cmpyureaka xoju hie 6umu nompebru, mopa ce npedsudjemu
ooakne he onu Oumu obe3bujehenu (momahm (akynTeTCKM KamamuTeT U
ynyhuBamke Ha IIKOJIOBake y WHOCTPAHCTBO, CIICLMjajH3allfje, Marucrapcke
CTy/Wje, TOKTOPCKE CTyHje, MPUBPEMEHH paJl y HHOCTPAHCTBY, y KOMIIaHUjaMa 1
ap.). Y oxeupy mumepanne nonumuxe u cmpamezuje, nompeOHo je paspadumu
CUCTeMAMCKY KAOPOBCKYy Cmpamezujy u NOIUMUKY A Yubem 0a ce 0y20pouHO
obesbujede kadposu KOjU MOTY Jla YCIjeLIHO IPUM]jebYjy HajcaBpeMEHHje METO/Ie
UCTpaXXMBamba M UCIUTHBAba MUHEPAIHO-CUPOBUHCKHX pecypca, y3 Kopuirheme
HajcaBpEeMEHHUjHX METOJIA U OllpeMe,

CactaBHH IO MHHEPaTHO-CUPOBHHCKE IIOJNMTHKE W CTpaTeruje je W paspazna
MOJIUTUKE YBO3a M W3BO3a MHHEPATHUX CHPOBHHA y OokBHpY PemyOmuke Cpricke.
IoTpebHoO je ma ce u3paau IyropodHa cTpaTerdja MUHEpalHHX CHPOBHHA KOje ce
MOpajy YBO3HTH, Ca KOJMYMHAMA [0 TFOAWHAMA W 3eMJbaMa OJaKJIe M NPU KOjUM
ycJIoBHMa je To Moryhe peann3oBatH.

MusepaiiHa cTpaTeruja

Ha ocHoBy peanu3anuje HEKMX KOHIEMIHM]CKUX aKTUBHOCTH M IOCJIOBA MPEACTOJU Aajbiba
paspasa MHUHEpajHe CTparerdje, LITO je OJf CYIITHHCKOI 3Hayaja 3a JaJblbM DPa3Boj
pyaapcrBa u reonoruje y Pemmyommmm Cprickoj. @opMupameM MUHEpAIHE CTpaTeTuje Kako
y CMHUCIy NpHOJIMKaBamka €BPOIICKUM M CBJETCKMM TPEHI0BHMA, TaKO M 300T MOTpeOHMX
KOpEKIIHja, KOje je HEONXOJHO M3BPIIUTH Ha J0CAJallbUM peaM30BaHUM aKTUBHOCTHUMA,
cTBopuhe ce yclIoBH 3a JaKile, OpraHM30BaHMje JjeoBame U MociIoBame npeay3eha y oBoj
HWHAYCTPH]jCKOj TPaHH.
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MunepaiiHa cTpareruja tpeba jia ce oriena aedpuHucamy cieaehnux nurama:

1. Obesbjehusarve 3aKOHCKUX OK8UPA HA NPUHYURUMA CABpeMeHe MpiCUuiHe npuspeoe,
Koju Tpeba ma o0e3bmjene pazBoj nomahe MHHEpalTHE EKOHOMHjEe Y CKJIamy ca
PACIIOIOKUBUM TIPUPOIHUM pECypcrMa, ajil v JpyTruM (akTopuMa mpousBoame. Oapelhena
3aKOHCKa peryjiaThBa MMa Imupu noMeT u naieko m3BaH MCK: 3akoH o mpuBaTH3amuju,
3aKkoH O KOHIlecWjaMa, 3aKOH O MHOCTPAHWM WHBECTHIIMjaMa, 3aTHM 3aKOHCKa akTa W3
00acTy 3alITUTE KMBOTHE CPEAMHE, IIyMapCcTBa, BOJAOIPHUBPENE U MOCEOHO CET 3aKOHa U3
obnacTu onopes3uBama, alll y OBHUM aKTHMa YBHjeK MMa [HjejoBa KOjU Ce OJHOCEe, HIIH
Tpeba na ce cripoBoze y oksupy MCK.

2. Ymephusare u npeyusuna paspada opxcasnux unmepeca y MCK, u To KaKko ca aclexra
KOMepIfjaTHe UCIUIATHBOCTH, TaKO M, y KOHKPETHO oapeleHnM ciydajeBuMa, y OTHOCY Ha
HaIIMOHAJIHY ACIUIATHBOCT. [Ipu ToMe je OWTHO jacHO NMpenu3upame MUHEPATHAX CHPOBHUHA
1 o0jekaTa BUXOBE IPOU3BOLE U IPUMApHE Npepaje Tje ApiKaBa HMa HHTEpeC 1a 3aJpKu
CBOj JIOMHHAHTaH yTHUIIAj, IITO HE 3HAYM Ja HUje Moryha W IjemMMHUYHa MpUBaTH3aLAja U
npuBaTHO goMahe n Mel)yHapoJHO MHBECTHPAKBE M Y THM CIIy4ajeBHMa.

3. Ha Hnueoy Penybnuxe Cpncke nompebno je oOa nocmoje Oy2OpouHU NAAHOSU
ucmpadicuearoa mMunepannux cuposuna (5-, 10- u  20-eco0uwrou), oonocno cmpameeuja u
HOIUMUKA PenpooyKyuje MUHEPAIHO-CUpOBUHCcKe Oasze, ca TIPEHU3HO oJpeheHnM Bpcrama
MHUHEpaJIHUX CHUPOBHMHAa (IeoreHe ¥ TEXHOTeHe) U TreorpadcKo-MeTaJoreHEeTCKUM
jeavHHMIIaMa, 1Mo KojuMa he ce Ta HMCTpakMBama peaju30BaTh OYyLIETCKUM CpeICTBUMA.
IToTpeOHO je NpeTX0AHO HANPAaBUTH MHBEHTAp CBHX PACIIOI0KUBUX MHUHEPAIHIX CHPOBHHA
(McTpakeHe W NOTCHLMjaJIHE), ¥ TO, HE CaMO MPEKO HATYPAHUX IIOKa3aTelba I'EOJIOLIKO
eKOHOMCKe ormjeHe, Beh xopuctehu cuaTeTHake nmokasatesbe ( Metone NPV, IRR, ogrOocHO
"Cost-benefit" meTona, ka0 THIMYHE AWHAMHYKE METO/IE, JOK CE CTATHYKE METO/E KOPHCTE
caMo Kao mMmomohiHe - oIjeHe 0e3 y3uMama BpeMeHCKOr ¢akTopa y o063up). Ilopen
WHBEHTapa, MOTPeOHO je u3paauTH IUaH goMahmx ToTpeda W MoryhHOCTH W3BO3a
onpeheHHX MHHEpaJHUX CHPOBHHA M YINOPEAUTH HX Ca PACIIOJIOXHBOM HCTPAKCHOM
MUHEPAIHO-CUPOBHHCKOM 0a30M M MOTEHIIMjAIHUM MOTYhHOCTHMA.

4. [lepmanenmno npaherwe cmarwa y MCK, obesbjehusarwe noonoza 3a 0asare KoHyecuja,
O1azo8pemeno peazoearve HA UHMEPeco8arbe UHOCMpanux u oomahux cyOjexama 3a
odeoeapajyha ynaearba, OJHOCHO WHBECTHpama Y MHHEpAIHE CHUPOBHHE, 3aXTjeBa,
MOCTaBJbAbE M Pa3pajy aJeKBaTHOI MOHMTOPHHIA MUHEPAIHO-CUPOBHHCKe 0a3e, KaracTpa
MHUHEPAIHO-CUPOBUHCKUX pecypca, M HW3HAJL cBera,  UH(OOPMAIMOHOr CHCTEMa 3a
ynpassbame 1jenokynaum MCK. OBakas cuctem omoryhaBa u 6osbe yckialjuBame moHy/ie
U TOTPOIIE MHHEPATHUX CHPOBHMHA M CHIHAIM3Upa IOCTOjakbe neduimra wiu
HENoTpeOHOT cyduiuTa y mojequauM aujeaosuma MCK.

5. V oxeupy mumepanne norumuxe, mopajy oumu paspahene cee penesammue mjepe u3
obnacmu 3awmume u yHanpujehusarba dHcugomMHe CcpeduHe, d pereeanmue Cy ca
CMAHOBUUING UCTIPAXCUBARLA, eKCRIoamayuje u npepace MUHepAIHUX CUposuHa, Kako Ou
ce crpHjedynsie HeraTHBHE MOCJbE/IUIe OBUX aKTHBHOCTH. Y OCHOBHM OBHX Mjepa, OJHOCHO
MOJINTUKE 3aIllTUTe CcpefuHe, Tpeba na Oyle KOHIIEMIIMja YpaBHOTEKEHOT pa3Boja, Kao
OTIITE CBjeTCKO omperjesberse. [Ipu ToMe 3amTuTa )KHBOTHE CpelrHe HE cMHuje na Oyne
orpann4asajyhu Qakrop, Beh crumynaHc 3a panuoHanHHUje, epUKacHHje W e(EeKTHBHH]C
nckopuirhaBame MUHEpaTHOT OOrarcTBa, y3 Kopuinheme caBpeMeHHX JocTHrHyha Hayke,
TEXHHKE M TEXHOJIOTHj€, Ca OPMjEHTAIMjOM HA ONTHUMAJHO MCKOpHIIhaBame MUHEPaTHUX
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CHUpOBHHA Y CBUM (1)&3aMa BHUXOBOI' TPETMAaHa U Y3 noceban aKIICHAT Ha TCXHOHOFI/Ije 0e3
OTIajaka 1 1ITo KOMHJ'IeKCHI/Ije Kopmuheﬂ,e JIC)KHUIITA U pE3CPBU.

6. Illepmanenman paseoj munepanno-cupogumcke 6asze u yjenoxkynnoe MCK saxmujesa
npagogpemero obesojehusarbe oozosapajyhux xaoposa u cmaiHo yHanpejhusaroe HAy4yHO-
ucmpascusaukoz paoa y nocmojehum opeanuzayujama, WM OHAMa Koje he eBeHTyaiHO
outn dopmupane y Ommkoj, WM naskoj Oyayhaoctn. HempekumHe mpoMjeHe y CBjeTCKOj
TEXHUAIM W TEXHOJOTHjH Te0 M PydapcKe HHIYCTpHje 3axXTjeBajy CTaimHO npaheme THX
NpOMjeHa M BHXOBOT NpHiarohaBama, OJHOCHO CTAIHO HHOBHUPAKE HAYYHOT M CTPYYHOT
3HaWka UMa IpBopaspenaH 3Hayaj. [Ipu Tome Tpeba MMaTH y BHIY Aa CTPYUHALM KOJH Ce
0aBe MCTPaXXMBAIEM, OLjEHOM, €KCIUIOATallMjOM U MPEpajioM MHHEPATHHX CHPOBHHA CBE
BHUILIE MOpajy Aa Oyay W 1oOpu MeHayepu, a M y 3Ha4ajHO] MjepH Jia No3Hajy aomahu u
WHOCTPAaHU MapKETHHT MHUHEPAITHUX CUPOBHHA.

7. Ilocebna nasicrva mpeba da b6yde ycmjepena na adexsamuo Kopuwherse m36. "Manux
aedxcuwma” u cmumynucare "mane pyoapcke npousgoore”, y ckiady ca euuieco0utrsum
uckycmeuma u onpedjeservuma OYVH 1 HU3a 3eMarba. Y THTaBkY j€ MalH, IPUBATHNA OU3HHC
1o 50-tak, pujehe Buie JbyAH, KOjU EKCIIOATUINY JISKHUIITA KOja HUCY MHTEPECaHTHA 3a
BehW MPUBATHU KalWTAN, aJIA Ce Paly O CHPOBHHAMA KOj€ UMajy CBOj€ MjeCTO Ha TPIKHUINTY.
OBgje ce apkaBa IMOjaBJbyje y VYIIO3M CTHMYJaTopa TakKBe IPOU3BOIEE, 00e30jehyje
moTpebHe Tpojekre (OecIuiaTHO), caBjeTOJaBHY CTPY4YHY pamHy CHary © JHjelnoM
KOHTPOJIUIIIE paJIoBE ca CTAaHOBHIITA 0€30jeTHOCTH U 3/IpaBJba PaJHUKA, aJld M Y OJJHOCY Ha
3aIITUTY XMBOTHE CPEAMHE.

8. V yuwy oOobujarea onwmedpywmeene noopuike, MuHepaiHa noaumuxa mpeba 0a
caopacu u cmpamezujy 00HOCA MUHEPATHO-CUPOBUHCKO2 KOMNAEKCA U  wupe jasHocmu,
Pa3IHYUTHX acolfjanrja u yapykema rpalaHa, wiu npodecroHanana, a ToceOHO ca CBUM
BpCTaMa Me/Wja, U HapOYHUTO, JOKAJHUM JPYIITBEHO-TIOJUTHYKUM 3ajeJHUIIaMa Ha YH]jOj
TEPUTOPHUjH CE Hala3u aKTUBHPAHO, WK NOTESHIIN]aJIHO MUHEPAaITHO-00raTCTBO.

JOCAJAIIBU EPEKTM KOHLHECHUIJA vV  MHUHEPAJIHO-CMPOBUHCKOM
KOMIUIECKY

Pemry6nmka Cpricka pacrionaxke ca mpeko 50 MUHepaHuX pecypca, 011 KOjUX je BETUKH Opoj
UCTPOXEH W JUjelIoOM YyBeAeH Yy eKciuoarauujy. Iloctoje peanHe TeoJomKe W
MHHEpaJOreHeTCKe MPETIIOCTaBKe a ce mpoHal)y HoBa yexumnita, nosehajy W KBaJUTETHO
yHampujene mocrojehe pesepBe M cTBOope ycnoBH 3a 3HaudajHHje NoBehame mocrtojehe
NPOU3BOAKE U U3BO3A.

Jo 31.12.2009. roauHe 3aKkJby4deHO je 75 yroBopa 3a HCTPaXHBAWmHE M EKCIUIOATaIHjy 3a
KOHIIECHjy W3 00JacTH MHUHEPaTHO-CUPOBHHCKOT KOMIUIEKca, MOK cy 3a 58 mpemyseha
YrOBOpH y IPOLEAYPH 3aKJbyuuBama. Kaja ce jkesin M3BPIIMTH aHalu3a J0CaallibuX
edekara koHuecroHapcrBa y PemyOmuim Cprickoj y o0nacTé reosiorvje W pyAapcTBa,
nogany u3 2008. roxuHe Cy pesieBaHTHH M MMajy 3a/10BoJbaBajyhn o0uM mH(bOpManuja 3a
BpLIeHE jefHe o030MibHMje aHanmu3e. Tako je ykymaH Opoj 3akjbydeHHX YyroBopa o
KOHIlEcHjaMa M3 00JacTH MHUHEPaTHO-CHPOBHHCKOT KOMIUIEKCa, 3akjbyyHo ca 31.12.2008.
roauHe, 6uo 60, ca 50 koHIecHoHUX npenyseha.

a) Y ananusu cy obpalhenu nonauu, koju cy npucrurin Komucuju 3a konnecuje PC u to 3a
46 yroBopa o koHmecujama of 39 koHnecuonux npenyseha . O 46 3akJbydeHUX yroBopa o
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KOHIIGCI/IjaMa, CTPYKTYypa ﬂOﬂI/IjeII)CHI/IX KOHL[CCI/Ija, npeéMa BpCTaMa MUHEPAJIHUX CUPOBHUHA

je cnenchu:
- eKcIuIoaTalyja/kopuinhemne TEXHHIKOT Tpal)eBUHCKOT KaMeHa 19
- eKCIUTOATAIlja MUHEPAITHE, TePMAJIHE, TePMOMHUHEPAITHE 1
[UTKE MTOI3EMHE BOJIE 11

- eKcIDIoaTaIyja yrjba

- eKCIUTOATAIMja HEMETATNYHUX MHHEPAITHIX CHPOBHHA
- eKcInIoaTanyja rpal)eBHHCKOT Iijecka U MIJbyHKa

- eKCIDIOATaIllja apXUTEKTOHCKO-Tpal)eBUHCKOT KaMeHa
- U3rpajiha raCoOBOTHOT CHCTEMa

|l SR GO N S SN

0) On 46 3ak/pydeHHUX YroBOpa O KOHIlecHjaMa, 6 yroBopa ce OIHOCH Ha HCTPAKHBAHEC
MUHEpaATHUX CUPOBHHA, 18 yroBopa ogHOCH ce Ha KOpUIIhemhe MIHEPATHIX CHPOBHHA, a 22
YTrOBOpa OHOCH CE€ HAa UCTPa)XXMBahe U KOPUIINeHe MUHEPATHUX CUPOBHHA.

B) YowsHB je OJaru MO3UTHBAH PacT 3allollJbaBamka y KOHIICCHOHNM Iipeny3ehima, koja ce
0aBe eKkcIutoaTajoM MuHepanHux cupoBuHa y 2008. y omuocy Ha 2007. u 2006. roguny
(mpubmkHo 2.572 paguuka y 2008. roanHu, mro je 3a npuoamwkHo 509 pajHuKa BUIlE Y
onHocy Ha 2007. roaMHy WM TPHMjETHO BUILE Yy OJHOCY Ha INperxonHe roxaune). Behe
3anolbaBakbe pPaJHUKA Yy KOHIECMOHMM npeay3ehrMa Tek MpeacToju, YKOJIHMKO ce
peanu3yjy 3anovere/IIaHUpaHe HHBECTUIIU]E Y OBUM mnpeny3chuma.

r) Y morneny edekara peann3andje KOHIIECHOHUX YroBopa 3a KopuIIheme MUHEpaTHHX
CHPOBHMHA 0 OCHOBY PErHOHAJHOT ynarama y PemyOmumu Cprickoj (IpHBpemHe perdje
[puspenne xomope PC), BUAIbUBO je:

- 1a HajBehu Opoj yroBopa M3 MHHEPATHO-CHPOBUHCKOT KOMIUIEKCA C€ peaju3yje Ha
nopy4jy npuspenne peruje J1060j, 14 yroBopa u oBu yroBopu ce BehHHOM OmHOCE
Ha eKCIUIoATallljy TeXHHYKO-rpaljeBUHCKOT kKameHa (mopen ,,Hajehux yropopa- 3TL]
Bama Tecnuh, npenysehe E®T-a, Cranapu u Pynuuk kpeumaka, J[060j).

- Y npuspenHoj peruju bama Jlyka peanusyje ce 12 yroBopa o KOHIIECHjamMa, PaIH ce O
MambUM HHBECTHIIHjaMa

- Y mpuBpeanoj peruju Mcrouno CapajeBo peammsyje ce 9 ,3HauajHHjUX yroBopa o
KOHIIeCHjaMa,

- Ha mogpyujy npuspense peruje Tpebume peanusyjy 4 yroBopa, oa Kojux BelinHa nma
TelKolie y OTHOYMEamy peaiu3alyje, TeK 1 yroBop je OTHOYeo ca peald3allijoM
(HeumapcTtBo, 1.0.0. Tpebume).

- Y npuBpennoj peruju bujesbuHa ce peanmsyje 7 KOHIECHOHHMX YrOBOpa, OJ dera
HajBehe edexrTe Npou3BoJiEe YroBOpM 3a pealiu3aldjy O0JIoBa, LIMHKA MW OOKcHTa
(yroBopu 3a ekciuioaTtaiujy Bojga Tek Tpeba ma mpousBeny Behe edekte y 0BOj
peruju).

1) Edexrn ycknahenoctn kopuinhema MuHepamHHX cupoBHHa ca [IpocTopHHM IU1aHOM M
peryJanyoHuM IUIAHOBUMA, T€ PEKYJITHUBAlLMja M KOHaYHAa HaMjeHa IpocTopa, yKasyjy Jia je
Behn Opoj exciuloaranyja MUHEpPAJIHUX CHPOBHHA YycKilajeH ca TNIpOCTOpHMM H
peryianyoHuM IulaHoBuMa PenyOnmke Cpricke, Tj. Za OBH JOKyMEHTH omoryhaBajy
HECMeTaH HacTaBak Kopuiihema MUHEPAJIHUX CHPOBHHA.

b)) Hajeehm Opoj MuHEpaTHHX CHPOBHHA KOje C€ eKCIUIOATHINY IUTacHpa Ce Ha TPKUINTE

buX u permonamnom Ttpxumty (Cpbuja, Llpra 'opa m Xpsarcka).Edextn KoHIIECHOHHX
ylarama II0 OCHOBY KBaJHMTeTa M IUIaCMaHa MHHEpaAHUX CHPOBHMHA, YKazyjy Ja
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NIPOM3BO/IKba TEXHUYKO-Tpal)eBUHCKOT KaMeHa y BEJIMKO] Mjepu omoryhaBa NpHMjeHy OBe
MUHEpaJIHE CUPOBUHE.

e)Y mpukasy mpobiemMa-orpaHHUeHa KOja OTE)KaBajy peann3allijy KOHIIECHOHHX YTrOBOpa,
BelirHA KOHIIECHOHApa Ha MPBOM MjeCTy UCTHYE Ja je TO IpobiaeM Major JoKairHor u buX
TPXKUINTA, KOje OrpaHMdYaBa IUIACMaH IPOW3BOJA, 3aTUM je Ty MpoOieM HelojaaHe
KOHKYpEHIIHje, HeJIeTATHUX eKCIUToaTaIija u mpobiaemM excruroararyja n3 Oexepanuje buX,
Te Hepocrarak Behux rpaheBuHckux pagoBa. OBoMe Tpeba JomaTu M 3acTapjeiy OIpemy,
HenocTaTtak ()MHAHCHjCKMX CpeJcTaBa 3a HOBA yllarawma y jelqHoM npenysehy ¥ GpHU3HYKO
oHeMmoryhaBame pajsoBa, Te HEJOCTATaK JIOKAIHE MOJPIIKE Ha TEPEHY 3a peain3anujy
KOHLIECHOHUX TPOjeKaTa.

IMPETJIEA AKTVYEJIHUX IIPOBJIEMA KOJM OIITEPERVY]Y PEAJIM3ALIUIY
3AKJbYYEHUX YT'OBOPA

Ha Ou ce o006e30ujenuo Oynmyhu pacT u pa3Boj cagalllbUX KOHIIECHOHUX mpemnyseha,
HOTPEOHO je NMPYKUTH CUCTEMCKY IOIPIIKY OBHM Ipeay3elinMa U paJuTH Ha OTKIAmAaby
cmabocty 1 ipobiema. Tu mpoOiemMu ce ornienajy y ciuemehem:

- Jeman Opoj xoHIecnoHNx npenyseha, Koju peanmsyjy ,,3HadajHHje" KOHIIECHOHE YTOBOPE,
je moroh)eH aKTyemHOM CBjETCKOM EKOHOMCKOM KpPH30M, IITO C€ TPEHYTHO OJpaxkaBa Ha
cMameH 00MM pajia oBuXx mpenyseha

- Amnanu3oM JnocraB/beHHMX mojataka 3a 2008. romumHy, youeH je cinab Hampedak y
peanusaiyju yropopa M3 00JacTH HCTpaKUBama W Kopulihewma BOJAa, Ma je MOTPeOHO
00aBuTH PU3UUKY KOHTPOIY

- [IpunukoM ycTynama KOHIIECHOHOI J100pa y MOjeAMHHM IMpeIMETHMa MHHUCTapCTBa HE
KOHCYJTY]y JIOKaJHEe 3ajeflHHIle M He OpraHu3yjy jaBHE pacrpaBe, KOJ IIOCTYIKa
yTBpHBama jaBHOT HHTEpECa, CXOHO YIIYTCTBY O MPOIjeHH OCTOjamka jaBHOT HHTEpeca.

- YoueH je mpobieM HeycarjameHOCTH THocTojehe 3aKOHCKE peryjaThBe W3 IOjeIMHHUX
obyacti ca 3akOHOM O KOHIECHjama IUTO ce, M3Mely ocranor, oIHOCH Ha HOJjeny
KOHIIECHja Y BOJAHUM TOKOBHMA, 33 €KCIUIOATAINjY IJbYHKA U MHjecKa. 3eMJbE Y OKPYKEEY
cy 3akspyumiie Behu Opoj KoHIecHja 3a eKCIUToaTalyjy IIJbYHKA W mHjecka. Y PemyOmuim
Cprickoj jour yBHjeK HeMa TaKBHX 3aKJbYUCHHUX YTOBOpa O KOHIIECHjaMa,

- Ilpakca je moka3ama Ja ce He MOKJIama JOBOJbHO Naxkmbe CTyauju eKOHOMCKe
OIPaBJAHOCTH, KOja je OCHOBHH JIOKyMEHT 32 YTBphHBame jaBHOI' MHTEpeca, MOKpeTame
npoueaype Iofjene KOHIECHja, IITO KOJA 3aK/bydHBama KOHIECHOHOI YroBOopa CTBapa
onpehene npobdieme.

3AKJBYYAK

WuBecTupame y pyaapcTBO MPEICTaBba, MO MPUPOAN CTBAPHU, MPUXBATAKE aHTAKMaHA Y
YCIOBUMa HEW3Bj€CHOCTH, T€ je OJ NpEeCcylHe BaXHOCTH Ja ce MeToJama IpolljeHe,
HEW3Bj€CHOCT MUHHMM3Hpa. JlaHac cy OAIyKe O WHBECTHPAmy y PYJapCTBO CBE Mambe
XEYpUCTHUKE, & CBE BHIIE BE3aHE 32 €T3aKTHE METOAE MpoIfjeHe. Y CBAaKOM clydajy, 3a
ONIy4YMBamkE€ O yJjaramy KaluTaja  HEONXOAHO j€ II0CjeJOBaTH CKYI pEJIeBAaHTHHUX
nHpOpPManKja 0 PyOHHUKY WU JISKUINTY MHUHEPAIHUX CHPOBHHA, Ca jacHO Ae(HUHICAHUM
IMJbEM KOjU C€ TIOCTHXKE Y OBOM IOCTY, ca oiapeheHuM KpurepujymMuMa MOTpeOHUM 3a
OJITy4YHBaEk-€, KA0 W MO3HABAKEM CBHX IMOCTOjehinX orpaHnYema Koje OBaj CHCTEM JTOHOCH
(0 MPUPOTHHUX, TEXHO-CKOHOMCKUX, JI0 MMOTUTHYKHUX).
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VY cBHjeTy TpXKHIIHE NPUBPEJE, OJUTyKY O yiaramy y PyIHHK 3a NOTpeOe peBHTAIN3ALN]e
WIN KYNOBUHY KOHIIECHja 332 U3Tpajiby HOBOT PYIHHMKA WM aKlWja pyJHUKA, HHBECTHUTOP
JOHOCH CaMO, Ha OCHOBY €K3aKTHE IIPOI[jeHE pPYAapCKO TE€OJIONIKHMX W EKOHOMCKHX
mapameTapa, Mo y CBHjEeTy INPH3HATO] METONOJIOTHjH, KOja BOOH padyHa O TP KUIIHUM
KpUTEPHjyMHUMa U Ja CBaKH OJ NATHX ITOJaTaka MMa peajaH MHTepBajl NoBjepema. Omryka
je yBujek, u3bop m3Mmely anmTepHaTHMBa, MITO 3HAYM [1a, MHBECTUTOP MMa MOTyhHOCT na
Jjenyje y BHIIe IpaBana (yJIOKH HOBAall Ha HEKO JAPYrO MjecTo), jep JKemu na Op3uHa
ropacra BpHjeJHOCTH KanuTana Oy/e MaKCHMalaHa, a CATYpPHOCT JI0BOJEHO BHCOKA.

OBaj, 3a JOCKOpallle IMPWINKE HOB, ajld OJf Caja M HEU30CTaBaH YCJOB, IMOCTaBJba
JIOIIYHCKE 3axTjeBe y TOoIIeay Meroja oOpane Iojia3HUX TeONOIIKUX, PYAAPCKUX H
E€KOHOMCKHX TIoJaTaka. HeomxomHO je TmoKazaTH YyKyNHY TpEIIKy, OJHOCHO, JaTh
BjepoBaTHONY OCTBapema IuTaHupaHuXx epekara. OBaj ce 3aXTjeB OAHOCH Ha CBE PEIICBAHTHE
IoKa3aresbe 3a MPOIljeHy PYIHUX pPe3epBH, NMPHUKA3 TEXHOJIOTH]E palla 1 eKOHOMCKY OIfjeHY
YCIjeIHOCTH PYAHHKA.

Hcro Tako, NpUIMKOM ONTHMHU3AlKje U IyrOPOYHOr IUIaHUPamka paja pyJHUKA HEOMXOJHO
je neduHHCATH KpPUTEpHUjyMe , IITa Ce TPaKH Kao HajOosbe peleme (ma U Hajoosbe 3a
panHMKe, BJIaCHHMKa, ApXKaBy, JIOKAJIHY 3€jelHUIy WTA), W KBaHTU(QHULHUpAHY Mjepy
HCIIPaBHOCTH pjelIeHa, Tj peau30BaTi KPUTEPHjyM ONTHMaNIHOCTH. Heka o/ 0BUX pelnermha
MOTY Jja Ce aHaIu3upajy MpeKo MaTeMaTHYKUX MoJiesla ca KOjuMa Ce OIHCYje 3alaTak
ontuMmu3zanuje (pyHKIHja Oujka), y KOME Ce TPaKH €KCTPEMHA BPUjEAHOCT 3a IPHUIOMATH
KPHUTEpHUjyM Kora Tpeba ONTHMHU3HPATH, (HEMa OrpaHHYeHha 1a Ce ONTUMHU3Upa OO KOjH
Wb y paly pyaHuKa). Mnak, y pyaapcTBy Tp)KUIIHE NPUBpele, Hajuemhie ce onTHMHU3Hpa
MpoUT, OJHOCHO, UCHHUTYje ce MOTYRHOCT OCTBapema MHHAMAIHOT TpPOQHTa KOjH je
HEONXOJHO PEalM30BaTH 32 BIIACHHKA KaluTala, y MepoJy eKCIUIoaTaluje pyaHHKa, Y3
nosHara nocrojeha orpaHudema. To Moxe OUTH M MUHUMAIHH TPOIIAK EKCIUIOaTalHje,
MaKCHMAaJIHO BpHjeMe eKCIUIoaTaluje, HeKa JKeJbeHa MOY3JaHOCT pajia UTA, i Cy CKOpO
CBHM TO3HATH MOJEIHM BE3aHW 3a ONTHUMH3AIHUjy mpodura, (a TO, U TPAKU 3aKOHCKA
peryiatuBe y cBujery). [IpakTuyHa pjelerma 3a ONTUMH3a1Ujy OCTOje, U CBUjET Pa3BHjeHE
TPI)KHIIHE TPUBPENle UX KOPUCTU. (MOJIEIH ONTHMHU3AlMje MjEeceyHOr paja pyaHHKa, 1a
JIHEBHE MPOM3BOJIE, Y I[HJbY OCTBapeHha MaKCUMAaJHOr NpoduTa 3a (KOHKPETHH JaH KOjU
MIPEICTOjH).

ButHo je ncrahu orpanmueHOCT npoduTa KOju ce CTBapa pyIapcKoM aKTHBHOIINY U KOjH je
b onTuMm3andje u to: (1) pacmonoxuBuUM pesepBama pyae oxapeheHor caapkaja, (2)
rapameTapcku JIe(MHUCaHNM KanaluTeToM pyJaHuKa (Y OJHOCY Ha pyay M jasoBuHy) H (3)
KamanuTeToM o0jekaTta MpuIpeMe MHHEpaHe CHPOBHHE, OJJHOCHO, KalalluTeTOM Kpajer
npepahjuBaya (TOMUOHUIIA HITK €JCKTPaHa WK Jp.). Y3 TO OWTaH yTUIA] UMAjy W TPOIajHa
LMjeHa MeTaja, OJHOCHO elIeKTpHYHe eHepruje (KOA yriba), MOTOHCKH TPOLIKOBH, (DUKCHU
TPOIIKOBM W TIOpe3d, Kao M WHBECTUIIMOHA Yyjarama M KaMaTe Ha OBa yJjarama.
JIMHAMUYHOCT U TPOMjEHJbUBOCT yCJIOBa pajia U IOCIOBakha PYIHHUKA, KOja MPOUCTUYY U3
rope HaBeJIeHWX OrpaHn4aBajyhinx mapaMerapa, cTBapa BEOMa CJIOXKEH MOCTYIIaK IPOLjeHe
U OljeHe I0jeJUHUX PYAHUKA WIN JIEKHIITA MHUHEPAIHUX CHPOBMHA W 3axTHjeBa paj
MUJITHIMCIUIUIMHAPHOT TUMa CTPY4YHhaKa - Ieoiora, pyaapa U eKOHOMHCTA, y3 IPHMjEeHY
padyHapcKe TeXHOJIOTHje, Kako Ou ce yOp3ao paJl KOJ aHalIn3e CBUX BapHjaHTH. BakHo je
HaIOMEHYTH Jla C€ Y OBOM IIOCITYy jaBJbajy ¥ CHenU(pHYHN NpodiieMH Koje Tpeba rmocedHo aa
pasMoTpe ojrosapajyhu crienujaaucTi APYruxX TEXHHYKUX HayKa.

Y akTyelHOM mepuoly TpaH3ulyje pyaapcTsa y Pemyomuin Cpcrkoj IpUIMKOM TOHOIISHa
OJNTyKa W TIPOIfjeHa O TMEPCTIEKTUBHOCTH paja PYJHUKA WU HCTPOKUBAWkHa U OTBapama
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HOBHX JICKHIITA MHHEPATHUX CHPOBHHA, IMAMO CUTYallUjy J1a MOTCHIIMja HH UHBECTUTOPU
Y KOHIIECUOHAPY TPAKTUYHO HEMA]y ,,aICKBATHOT CArOBOPHUKA Y MPEJICTABHUIIMMA BIACTH
u opranuma ympaBe y PenyOmuim Cprckoj. To ce MOXe MOTKPH]jCNUTH Ca HEKOJIUKO
BaXHUX YMJHCHUIIA:

Henoctojame crpaTternje pa3Boja MHHEpaIHO-CHPOBHHCKOT Komimiekca PC a
caMUM TUM HH PyZapcTBa U Ieojorje Kao IPHBPEIHHX aKTUBHOCTH KOje MOTY
OUTH CTpaTellke ajd W KOMIIApaTUBHE IPEIHOCTH Pa3Boja palyl BeoMa MOBOJbHE
reorpadcke nmosunuje Pemyonuke Cpricke

HenoBosbHa  CHCTEMATH30BAaHOCT — PacHONIOKHMBHUX —HOJaTaka O TI'EOJIOLIKO]
UCTPaXCHOCTH, HEOPraHW30BaHO KOpHUINNEHmE TAKBHUX I10/1aTaka Kao W HOTILYHO
OJICYCTBO IUIaHOBa Oyayhmx wucTpaxkuBamba u AeUHHCAka NPECHEKTHBHUX
MOJIpYYja U JIeKHIITA MUHEPAJTHUX CUPOBUHA,

Henpunarohenoct a y oxapehenuM obOnacTiMa M HEKOH3UCTEHTHOCT 3aKOHCKE
peryiaTiBe Be3aHe 3a OPTraHM30BamE U MPOLjeHy pyldapcKe IPOU3BOJKE U CBUX
BCHHX aCIeKarTa.

Ha ocHoBy rope HaBemenor, moryhe je neduHmcatn W ojapeljeHe NHIbEBE pasBoja
MHHEpaJHe NOJUTUKE, IITO OM CBAKaKO IPEICTAaBIbAI0 OCHOBY 3a Op)XKH M OpPraHH30BaHHjU
pa3Boj reosioruje u pyaapcrsa y Penyomiuiu Cprickoj:
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O0e30jehuBarmbe caBpeMEHOT, TPAHCIAPEHTHOI, KOMIUICKCHOI M CBEOOYXBaTHOT
3aKOHOJABCTBA y OONACTH HCTPaXHBarmba, CSKCIUIOATAlMje ¥ INpUMapHe Ipepaje
MHHEPAJIHUX pecypca,and H y cepr KOHIECHOHAPCTBA, 3alTHTE JXHBOTHE CPSIHHE U
CTpaHHX yJIarama.

[IpeunsHo yTBphHBame cTemeHa IeoJOIIKe HCTPaKCHOCTH TepuTopuje PemyOimke
Cprcke, ca IperyieioM CBHX J0 cajia 00aBJbeHUX aKTHBHOCTH, JOOHMjEHUX pe3yiraTa,
U YTPOLICHHUX CPENCTaBa.

CrBapame ONTHMaJIHE OpraHU3alMoHe (MHCTUTYIIMOHAIIHE) CTPYKTYPE 32 YIIPaBJbathe
MHUHEPAIHO-CUPOBUHCKAM PECYpCHMa M TeOJIOIIKUM HCTPOKHBAKBUMa y CKIagy ca
KOHIICTIIIHjOM OJIP’KUBOT pa3Boja.

Paspajna,ocaBpeMeUBalbe W KOMIUIETUPAkE IIOPECKE MOJMTHKE Yy CKIAmy ca
cranpapauMa EY, xako 6u ce gomahu M WHOCTPaHU MHBECTUTOPU NPHUBIAYMINA U
CTHMYJIMCAIU JIa YJIaXy Y MUHEPaJIHO-CUPOBUHCKH KOMIUIEKC U OCTBapyjy HpUXOJe Y
CKJIaJly ca pH3HIMMa ¥ HEU3BjeCHOCTUMA ca KOjHMa Ce CyouaBajy.

Kontunynpano o00e30jehuBame BUCOKOCTPYUHHX W HAjKBaTHM(PUKOBAHU]UX JbYACKHX
pecypca 3a CBe NOACHCTEME pas3Boja M Kopumhema MHHEPATHO-CUPOBHHCKOT
KOMILJIEKCA M TO KaKO KPO3 IUIAHCKO M CHCTEMATCKO CTPYYHO ycaBpllaBambe nocrtojehe
pajHe cHare, Tak0 M KpO3 CTHIICHIHMpame HOBUX MIAIUX KaJpoBa M ynyhuBame
MEepPCIEKTUBHUX Ka/IpoBa Ha CIEeLUjalii3aliije, MarucTapcke U JOKTOPCKE CTyIHje.
Paspana xomiietHe mosuTHKe, mpaheHa oaropapajyhuM KOHKPETHHM MUjepama, y
00J1aCTH MCTPAXXKUBAKA U EKCILIOATAIIH]jE MaJIMX JISKHUINTA y CKIIaAy Ca CBHjETCKUM
onpeJjebelhbuMa U HCKYCTBUMA

CruMynucame 1[jeJIMCXOIHOT U ca MPAKCOM YCKO MOBE3aHOT HayYHO MCTPKUBAYKOT
pama y pynapcTBy M TeEOJOTHMjU TO4YeB Of Kopuinhiema M pa3Boja MHUHEPAIHO-
CHUPOBHHCKOT KOMIUIEKCa M CBHX H-ETOBHX ITOJICHCTEMA, JIO TTOKPETAmha U OJIPKaBAbEe
noctojehux pyaapckux NMpou3BOAHX KallallUTeTa, ca MUJBEM Ja ce ITO eeKTUBHH]E,
euKacHHje, palMOHAIHUjEe M KOMIUIEKCHH]jE KOPUCTH pPAaCIOJIOKHBA MHUHEPAITHO-
CHpOBHHCKAa 0a3a ca CTBapameM ycjoBa Ja Ce peasHo MnocrojehH MOoTeHIHjaIn
TpaHc(OpPMHUILY Y KOHKPETHE IIPOU3BOHE (aKTOpeE.
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PE3UME

Pa3Boj caBpeMECHOTr pyaapcTBa 3axXTeBa IIPUMEHY HANPEAHHX TEXHOJOTHja Kao IUTO Cy H
HAHOTEXHOJIOTHje. Y TOM CMHCITy IJI0OaIHO PYAApCTBO je, Kao BEJIMKHM KOPHCHHK, 3Ha4YajaH IMOKpeTay
pa3Boja HAHOTEXHOJOTHWja, C jEJAHC CTpaHe, W W3BOP MaTepHjaia 3a 3HavajaH Jco o0Hjama
HaHOMarepHjaita (MUHEpalTHHX IIpaxoBa) IOCTYNIMMa IIPUIpPEMe MUHEPalTHHX CHPOBHHA, C ApYyre
cTpaHe. Y HallUM YCJIOBMMa 4YeCTO ce MOHaBjba (pasa Ja je PyIapcTBO HUCKOAKyMyJIaTUBHA
JIENaTHOCT, [1a Cy BUCOKH TPOIIKOBH IPOU3BO/IEE M HUCKE LIEHE TOTOBUX IPOM3BOAA, IITO PYIapCTBO
CTaBJba y HEPABHOIIPABAH IOJI0XKaj ca APYTHM, MHOTO Makhe 3aXTEBHUM JAelaTHocTuMa. McToBpeMeHo,
MOTYHHOCTH ce He KOPHCTE y JOBOJGHO] MEPH. Y TOM CMUCIY Halle pyIapcTBO OM y OKBHPY CBOjUX
MPOU3BOJHMX Tporpama Tpedajao Aa MOJCTHYE Pa3BOj MOCTyMaka 3a MoBehame KBalUTETa CBOjUX
MPOU3BOJIA M ] OTBOPH MOTYNHOCTH CTBapama J0IaTHE BPEJHOCTH. Y OBOM paly ce Jaje camo
npumep MoryhHocTH yBohema y HpOM3BOAHE NpOrpamMe pyAapCKUX KOMIIaHHWja HoOHjama HaHO
IpaxoBa.

KibyuHe peun: pynapcTBO, HAHOTEXHOJIOTHjE, HAHOTIPAXOBH, MEXaHOXEMH]CKO aKTUBHPAHE

MINING AND NANOTECHNOLOGY

ABSTRACT

The development of modern mining requires advanced technologies such as nanotechnology.
According-ly, the global mining, as a big user, is an important driver of development of
nanotechnologies, on one side, and a source of obtaining of material for a significant part of
nanomaterials (mineral powders), by the procedures of mineral processing, on the other side. In our
situation the phrase is often repeated that the mining activity is low accumulative, that the production
costs are high and the prices of finished products are low, what places mining in an unequal position
among other, less demanding activities. At the same time, opportunities are not used
sufficiently. Accordingly, our mining, within their production programs, should instigate the
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development of procedures to increase the quality of the products and to open up the possibility of
creating additional value. In this paper, only one example of the possibility to introduce into the
production programs of mining companies the derivation of nanopowders, is given.

Key words: mining, nanotechnology, nanopowders, mechano-chemical activity

YBOJI

YecTo ce moHaBJBajy (hpasze 1a je pyAapcTBO HUCKOAKYMYJIATUBHA JICIATHOCT, 1a Cy BHCOKHU
TPOIIKOBY MPOU3BOME-E M HUCKE IIEHC TOTOBUX MPOU3BOAA INTO PYAApPCTBO CTaBJba Y
HEPaBHOIIPABAH MOJIOKAj ca IPYT'MM, MHOTO Mamke 3aXTEBHUM JeiarHoctuma. OHO MITO MU
YEeCTO MCTUYEMO jecTe Ja MOCICHHUIHU y O0JIACTH pyJapCTBa Ha OBUM MPOCTOpUMA, BEOMa
YeCTO, MHOTO BHIIIC BOJIC pauyHa O TPOIIKOBUMA MTPOU3BOIE-E HETO OCTBAPEHO] JOOUTH U TO
Tpaje Beoma jyro. MicroBpemeHo, MOTyHOCTH ce HE KOPUCTE Y IOBOJHbHO] MEPH.

Y 0BOM pamgy JKeIMMO Ja YKaXXeMO Ha MOryhHOCTH Ipepaie BHCOKOKBAIUTETHUX
KOHIIGHTpaTa N0 AoOWjarka HOBUX MaTepujajia, HAaHOMAaTepHjaja, MaTrepujaja ca I0JaToM
BpenHomihy, Ha 0a3d MHHEpATHHX MPaxoBa, MOOWjEHUX TPEHYTHO HAjIPUMCHUBUjUM
MOCTYIIKOM J10OWjama HAHONMPAxXoBa Y MPakCH MO3HATHM IIOCTYIIKOM MHKPOHHU3aLHje,
OJHOCHO BeoMa ()MHOT MIICBEH-a JI0 ITK YeCTHLA pPela BEeJIMYHHE Iap MHUKPOHA, IPH 4eMy
3HaYajaH JIe0 MarepHjaja MMa JMMEH3HMje Mame OJf MHKpoHa. PanoBu u3 oBe obmactu
HOCIEBUX FOJMHA Ce BEOMa 4eCTO IyOIuKyjy y 4acomucuMa U 300pHMIMMA pajioBa KOjU
TpeTupajy obnacT Hayke M IPOU3BOMAH-E HOBUX MaTepHjalla, ajli ce Ha CKyIOBHMa pyaapa
PETKO I10jaBJbYjy.

HAHOTEXHOJIOTUJE

HanoTtexHONOTHja je HOBO HAayYHO I0JbE U3ydaBama, JOOHjama M KopHIhema MaTepujaia
Ha HHMBOY aToMa ¥ MOJIeKyJia YHje BEelIMKE pe3ylTaTe TeK O4eKyjeMo y OyayhiHOCTH Kako y
CBETY MEJIMIIMHE, BOJHE HHAYCTPHUje, PAUyHCKHX TEXHOJIOTHja TaKO ¥ JPYrHM JIeIaTHOCTUMA
moceOHO y 00J1acTH pyaapcTBa.

IoueTak pa3Boja HAaHOTEXHOJIOTH]je je Ha mpena3y u3 20. y 21. Bek, a npenBuljama cy na he
TO OWTH jeaHA OJ] HAjBAKHUJUX HAayKa OBOT Beka. TEeOpeTCKH TeMesb HAHOTECXHOJIOTHjU U
HAHOHAYIU MOCTaBHO je HobOemoBarl R. Feynman npe Buiie oa 50 roguHa CBOjUM MMO3HATHM
pamom “There is Plenty of Room in the Bottom " ("Tloctoju gocta npoctopa Ha qHY " Win y
cioboxHOM TIpeBoay Y MHKpPO M HaHO CBETY je orpomad mpoctop ). R. Feynman je npsu
n3Heo MOryHHOCT CTBapama MHKPO CHCTEMa TBPABOM Ja "MPUHIUIHN (HU3UKE HE TOBOPE
npoTuB MOTYhHOCTH TOMepama MaTtepHje, aroM no arom'. Mnak, uma myHoO J0Kasa jaa Cy
MaTpujajd ca KapaKTepUCTHKaMa AaHAIlbHX HAaHO Marepujana OWJIM MO3HATH y JaBHA
BpeMeHa (TpajHe Goje 3a Kocy apeBHuX erumhana, Jlukypkos Gokam ("Lycurgus cup")
m3pahen y Pumy y 4. cronehy xoju Ha JHEBHOj CBETJIOCTH M3TJIEa 3€JIeHO, a aKO Ce U3BOP
CBETJIOCTH IIOCTaBH y OOKaJ u3riesa 1pBeHo. CTakio caip>Ku Malle KOJIMYMHE HAaHOUECTHIA
(om 5 mo 40 nm) 3;mata u cpebpa, Koje Jajy oBa ONTHYKA CBOjCTBA. | JTazype Ha peHeCaHCHUM
KepaMHKaMa Takole crmajajy y moapydje HaHOTeXNoJorHje, Kao M mocedbne BpcTe TBokha
npousBenene 500 roanHa 1.H.€ 3a u3pagy 00/exa 1 MaveBa.

I[aHac, HaHOTeXHOJ’IOI‘I/Ija Y y’KEM CMUCITYy O3HavdaBa MIponece nocraBjbamba HOjC,HI/IHI/IX aToMa

y MOJIEKYJIy Ha MECTO KOje TauyHO JKEINMO, KaKko je TO IpUpoJa OXyBEK paania, 1a Ou ce
KOHCTpyHcamu ypehaju quMeHsuja Hekonuko Hamomerapa (1 nm = 10 m). OBom BpcToM
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TEXHOJIOTHje MaTrepHjaid, o0jeKTH M MammHe u3pabyjy ce Momekyiauma. OHO mTO je
HajaTpaKTHBHUjE jecTe YHI-eHHMIa Ja ce "BehinHa MaluHa, cpescraBa u ypehaja caqnmeHnx
ol MOJeKyJla MOHamajy Kao MoyieKyid, mro he pehm wumajy cmocoOHocT nma ce
CaMOKOPHUTY]y, TIOTIPaBJbajy U peIuinKyjy". HaHOHayka W HaAaHOTEXHOJIOTHja MPEICTaBIbajy
KOHBEPTCHIIM]Y KJIACHYHUX HayKa Kao ITO Cy XeMHja, (u3MKa W OWOJOoTHja Yy Jaeny
CTPYKTYpe M AMHAMHKE MaTepyje Ha HHBOY aTOMa W MOJIEKYyJa Ha KOME [I0YHBajy HHXOBa
MaKpOCKOIICKa CBOjCTBa, U MOJICPHUX MHKPOOHOJIOTHje, TeHETHKEe, Ka0 M MHPOpMaTHKE U
MHKPOHHXEHEPUHTa.

HanoTtexHonoruje cy mHOCTHIIC HajBehn Hampenak y pas3Bojy codTBepa W xapaBepa U
TCHETUYKOT HWHXCHCPUHTa W JaJbeM pPa3BOjy padyyHapy TOJMKO OUTHHX KOMIIOHCHTH.
JIeKCcIepoBH MHCTUTYTH Cy Beh HampaBWIIM HEKOJHKO CepUja MOJCKYJIApHUX KOMIIjyTepa
KOjU Cy HE CaMO MPAKTHYHO HEYHUIITHUBHU, TAKO IITO CE MO MPUHIIMITY XHUBHUX heluja caMu
MOTIPaBJbajy U 3aMCHY]y CBOje HEe()YHKIIMOHATHE NeloBe, Bell CYy HE3aMHCIMBO CMAbIIIN
JMMMEH3Uje Kpajier mnpousBoaa. OrpaHuucema IMPEACTaB/bajy MOIYHHOCTH YOBEKOBOT
kopumthema. Y llenTpy 3a WHTerpHcaHe HaHocucTeMe, amepuuke HaruoHanHe HaydyHe
¢donmanmje, TMM HayyHuKa ca KammdopHHjckor yHHBep3uTeTa, HAIMPABHO j& PpaaHo
MPUjEMHUK OJ1 je/THE je/INHEe HAHOLIEBYHUIIC YIIhEHHUKA.

Hay4yna u TeXHOJOIIKAa OYEKHMBAaWma OJf HAHOTEXHOJOTHje CTHMYJHCala Cy OICEKHA
HCTpaXKMBarha HAHOCBETA, U jaBUIIa ce JoOpa HCTpakMBauka KOHKypeHuuja. HanopoboTuka
ce pa3BHja y MpaBIly KOHCTPYHCAha HHTSIUTCHTHHX CEH30Pa, aKTyaTopa, i CHCTeMa MambuX
ox 100 nm. Owgekyje ce ma he Outu Moryhe IUPEKTHO clarame MOJCKYyJIa WU
CYIIepMOJIEKYyIa paad Tpajaimbe BehMx HAHOCTPYKTypa, IITO y KPajibeM MO)KE BOAWTH JI0
caMmocKJianama MONHUX HaHOMaluHa-podoTa. Koju he obmik nmarn Oynyhn HaHopoOoty,
jour yBek Huje jacHo. Hucy jacHu HHU 3aaanu koje hie TH HaHOPOOOTH U3BPILIABATH.

HanortexHonoruje npy»xajy MHOroopojae MOryhHOCTH pa3Boja MaTepHjaia H3MEHEHHIX U 32
MHOre 1moTpede MoOoJbIIAHUX CBOjCTaBa 32 IPHMEHY Y CJICKTPOHHUIIM, ONTOEICKTPOHHUIIH,
MAlIMHCTBY, XEMHjCKOM HMHXCHEPCTBY, MHKPOOHMOJOIKMM M  OHOMEIHIMHCKHM
moIpydjuMa.

VY mupeM CMECITy PeYd HAHOTEXHOJOTHja, Ka0 HAayJHO MOJbE HM3ydaBama, H00Hjama H
kopuiificba MaTeprjaia Ha HHBOY aTOMa M MOJIEKYJIa, MoApasyMeBa CBe MpoIiece KOju ce
0aBe noOWjarbeM MaTepHjaja Ydje Ce TUMEH3Hje MOIY H3pa3sUTH HAHOMETPHUMA, EhETOBHM
KapakTepucTHKaMa, MoryhHocTma jgo0Hjamsa HaHOMATEpHjajia yHAmpesn 3aiaThX
KapaKTEPUCTHKA U FbETOBHM KOPHITNEHmEM.

HAHOTEXHOJIOTHUJE U TEOJIOTUJA U PYAAPCTBO

Y mwpy eduxacHujer W Ioy3jaHWjer npuiarohaBama pynapcke WHIYCTPHje HOBOM
KOMIIETUTHBHOM OKpY)K€HhY, IOCEOHO Yy TMOriIeqy 3alliTUTe OKoJmHe U mosehama
0e30eTHOCTH W Tpaxema MOTYhHOCTH Ja ce 3a/J10BoJbe CBe Behu 3axTeBW moTpoimiavya y
MoTJIely KOJMMYMHA W KBAJMTETa CHPOBHMHA, pydapcka WHAYCTpHja Mopa Ja NPUMEHH
HampelHE  TEXHOJIOTHje, YKJbydyjyiM caTeluTcke KOMYHHKAIHje, KOMILjyTepCKO
MOJIeNIOBakbe M KOpHImINeme MaMeTHHX ceH3opa U pobora y3 Behy mnpumeny
MHPOPMAMOHNX TEXHOJIOTHja. Y TOM CMHCIY, Kao 00JlacT MpUMEHe cafjammbix U 0yayhux
nocturayha y pa3Bojy HaHOTEXHOJIOTH]ja, PYIapCTBO MMa YJIOTY CH)KHOT ITOKpEeTa4ya HEeHOT
pasBoja.
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dyHpaMeHTanHa M PEBOJyLIMOHApHA HOBHHA y HAHOTEXHOJIOTHjH JIGKHM y MoOryhHOCTH
LMJbAHOT YTHIIAja HA CBOjCTBA Marepujaja NPeKo AUMEH3Hja YeCTHILA Ca/IpKaHUuX y HeMy.
Ha moBpmHM HaHO YecTHIIE OJWUIpaBajy Ce IMPOLECH KOjH HHUCY KapaKTepUCTHYHH 32
KpPHUCTaJHY CTPYKTYpy KoMmanmHor MaTtepujana. C 003UpOM Ja y CBOjCTBY HaHOMAaTepHjaiia
BEJIMKY NPUMEHY MMajy MUHEpaJHH HAaHOIPaxXOBH, PyJapCTBO MMa 3HAYajHy yJIOTYy U Y
HAaHOTEXHOJIOTHjaMa TIPEKO W3HAJTAXKEHa JICKHUINTA, EKCIUIoaTalHdje JISKUIITa, I0o0Hjama
BHCOKOKBAJINTETHUX KOHIIEHTpaTa W "HaHOHW3Wpajyher" mieBema MuHEpana 10 goOujama
HAHOMPAaxXoBa KOjU Ce€ MOHAIIAjy OWTHO pa3iIM4YUTO O JaHAIIBUX MHUKPOCTPYKTYPHPAHHUX
Matepujana. CUTHHja 3pHA Y CTPYKTYpPH pe3ynTupajy sehoM ryctohom, MHOTO TIOBOJEHHjUM
MEXaHWYKHM CBOjCTBMMa Kao M KOMOWHalujama Ipyrux CBOjcTaBa. Tako MeTanu MOry
MOCTATH MOJYIPOBOJHHUIIM WIN MEHAaTH U3BOPHY 00jy, KEpaMuKa MOCTATH CaBUTJbUBA HIIH
MIPO3HMpPHA Kao CTaKJIO UTH.

HAHOMATEPUJAJIA - CYBMUKPOHCKHU 1 HAHO®A3HU-TIPAXOBU

[ojam “HaHOCTpYKTypupaHu’ (Wi “HaHO(A3HH’) MaTepHjadd OJHOCH CE€ Ha OHE
MatepHjaie uije ¢y TuMeH3nje ¢asa (decTuia npamka, 3pHa CTPYKTYpe WM NPOU3BEACHHUX
cllojeBa) pela BEIMYMHE OJf HEKOJMKO HAaHOMeTapa 1O Hap CTOTHHAa HaHOMeTapa.
HaHovecTuile 1 HAHONIPAXOBH KOjU € MOTY HNPOU3BECTH Yy OOJIHUKY CycIieH3HWja (KoJouna),
COJI-TENIOBA M aeporenoBa OTBapajy MOIYHHOCTH pa3Boja HH3a HOBHX npou3Boga. CUTHe
YeCTHUIIe MMajy MHOTO Belly aKTHBHY MOBPIIHMHY Y ONHOCY Ha BbHXOBY 3alIPEMUHY HIIH Macy,
mro noBehaBa XeMHjCKy aKTMBHOCT M PAacTBOPJHMBOCT y Boiu. Crienn@uyuHa CBOjCTBA U
MOHAIIake HaHOMaTepHujalia y OJHOCY Ha MaTepHjall U3 Kora ce JJoOHja MoTudy OJ1 TOra IITO
HAHOYECTHUIIE HMajy BpJIO BEJIMKY clenu(UUHy MNOBPIIMHY, KOja Yy HMHTEpPaKkUuju C
HEMOCPETHUM OKPYKEHEM MEHa HHXOBO IMOHAIIAke U CBOjCTBA (EJIEKTPUYHA, MarHeTHa,
MEXaHUYKa UTI.), @ Y BUXOBO] MPOU3BOMIU BAXKHO je TO IITO je Morylie TO MOHAlIamke
NpeIBUICTH. 32 BPJIO CUTHE HAHO YSCTHIC Ba)ke 3aKOHM KBAaHTHE MEXaHUKE, TIje ce jaBiba
HCTOBPEMEHO M KOPIYCKyJlapHa M TaJacHa MPHUPOJa THUX 4YecTula. [IpaxoBu ce Mpou3Boje
W3 racoBHUTE, TeUHEe WK 4BpcTe (paze. Hac moceOHO MHTEpeCyjy MUHEpaIHU NPaxoBH KOjU
ce nmobmjajy m3 uBpcre (asze. Jlakie, HaHOYECTHIIC WMajy BpJIO BEIUKY CHEHUDUIHY
MOBPIINHY, KOja Y MHTEPAKIMjH C HEIOCPESAHUM OKPYKCHEM MEHha HBHXOBO MMOHALIAKE U
cBojcTBa. lcmuTHBama MOBPLIMHE jeJWHKE W3 CYOMHKPOHCKHX W HaHO(a3HUX NpaxoBa
MoKa3aja Cy Ja HOBpIINHA jeAUHKE He NMpeAcTaBjba caMo rpaHuiy dasa seh na ce, mopexn
CHoJballllbe MOBPIIMHE paHuje jAedrHUCAaHe Kao rpaHuna (asa, Mopa y3etn y o03up u
yHyTpalliiba MOBPILNHA, ojpeljeHa BpeAHOCTHMA IOPO3HOCTH MaTepujaa.

Ha 06a3u MHOroOpojHHX HCTpaxkMBama Jo0OWjara HaHOMAaTepHjajda M MCIUTHBAmba
MEXaHWYKHX, MEXaHO XEMHjCKHX, MAarHeTHHX, EJIEKTPUYHHMX, ONTHYKHX M XEMH]jCKUX
cBOjcTaBa MOOHMjEeHOT HaHOMaTepHjaysia yTBpeHa je MoryhHOCT ympaBibama, OTHOCHO
nporpaMupama CBOjCTaBa MaTepHjajia aJeKBaTHOM KOHTPOJIOM mpoleca Ao0Hjamba HOBUX
IIPaxoBa, ajli ¥ MaTepyrjajia U3 KOjuX HacTajy.

METOJE ITPON3BOAKBLE HAHOMATEPUJAJIA

3a u3pajly HAHOCTPYKTYHpPAHHMX MarepHjana JaHac I[OCTOJM YHUTaB HHU3 TEXHOJOIIKHX
MOCTyNaka KOju Cy WM mpuwiaroheHn mwim moce0HO pa3BHjeHH. MeTone NpOM3BOIIE
HaHOMaTepHujaia Jiene ce y nBe rpymne. IIpBa je mpou3BoAma HaHOMaTepujaiga "aToM IO
aroM" wim "cnoj no cnoj" ("bottom-up approach"), a npyra ce cactoju oI JIOMJbEHA
MHUKpPOCTPYKType y HaHocTpykrypy ("top-down approach"). ¥ mpBy rpymy yOpajajy ce
MeToJIe:
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1) KoHjeH3alMja HHEPTHUM racoM,
2) eJeKTPOACHO3HIIN]a,
3) MarHeTpOHCKO pacrpalieie,
ay aApyry:
1) wmukponmsupajyhe ("HaHoHM3HMpajyhe") MIICBEHE€ WM MEXaHWYKO aKTHBHPAMHE,
MEXaHO-XEMH]jCKO aKTUBHPAhE HIIM MEXaHUYKO JICTHPAHE
2) xpucranmsanydja u3 amopgHe dase,
3) WHTEH3WBHA IUIACTHYHA AehopMariija
4) mocebue xemujcke merome (Hmp "sol-gel"),

Hajcrapuje n navemhe xopumthene MeTone 3a noOHjame HAHONPAaxOBa Cy KOHJEH3aLUja
WHEPTHUM TacoM M MHUKpOHu3Upajyhe MieBewe. MHOTM ayTopu [ajy NpegHOCT
MUKpPOHU3UpajyheM MieBemy.

KnacuyHy MJIMHOBHM HUCY MOTOJHH 3a MUKPOHHU3AIH]y 10 (GUHOT M mOCceOHO Beoma (HUHOT
TpaHyJIOMETPHjCKOT cacTaBa (ITK mcmon | pm), KOju je HeOmXOoJaH 3a CaBpeMEHe IOMEHe
WHIYCTPUjCKE TpHMEHE, KAaKBe Cy HaHOTEXHouoruje. MHTeH3WBHa (yHIaMeEHTanHa W
pa3BojHA WCTpaKMBama INpolleca MEXAaHOAKTHBAIMje 3a pa3BOj HOBHX MaTepujaja
oMoryhuia cy u pa3Boj HOBUX KOHCTPYKLIMOHHX PEIIeHa 3a yATpa (HHEe BUCOKOCHEPTETCKE
MIIMHOBE — MEXaHOAKTHBATOpe M THME HMX YKJbYUWIH y HajcaBPEMEHHjE TEXHOJOTH)je
MPOU3BOMKC HOBUX MaTepHjaiia (HaHO(A3HWX TIpaxoBa) KOjU Cy JaHaC BeoMa
MpoGUTAOMIHE U y BEJIMKOM Cy pa3BOjHOM YCIOHY. 3a J00ujame CYOMHUKPOHCKHX H
HaHO(a3HUX TpaxoBa KOPHCTE C€ MEXaHOAKTHBATOPH, KOjH paje Ha NPHHIMIY yIapHOT
JiejcTBa, yAapa M Tpewma W Jp. 3a cBa oBa Moryha JejcTBa KOPHUCTE Ce AE3WHTErpaTopH,
kosouaHu (perl-atritori), BUOpalMOHM, IJIAHETApHH, yaTpaueHTpuyraiHu, Jet-cTpyjHu
MEXaHOAKTUBATOpH M JAp. Y LWIbY NOOOJbIIAKa €HEepreTcke e(QUKacCHOCTH LENOKYIHOT
mpoleca yCUTHhaBaba HajooJbe je y MPolleC MEXaHWYKe aKTHBaLKje HhH Mocie KIaCHYHOT
MJICBEHbA, Ca IIITO CHTHUjUM MaTtepujasioMm rrk ox 100 o 500 um.

IMopen tuma ypehaja, 3a cam nporec MexaHOAKTHUBAIHje, KOJI CaBPEMEHE KapaKTepH3alyje
CyOMHUKPOHCKHX W HaHO(a3HHX IpaxoBa, KOPHUCTH CE€ M BEOMa CJOXKEHa W CaBpEeMEHa
WHCTpYMEHTaIHa TexHHKa. O]l MHCTpYMEHTAJIHUX TEXHMKa 3a JeTaJbHy KapaKTepH3alujy
MPOU3BOJIa MEXAHOAKTHBAIlMje Hajyemie ce KopHucTe: (DICKCHOMIHH BUIICKAHAITHU
aHanM3aTop KpyrnHohe yecTHia, 3aTUM TepMHUUYKHU aHau3aTopu 3a oxpehusawe [JTA u TTA
W PEHTIeHCKH An(pPaKTOMETapH 32 PEHTTEHCKE aHaIU3e.

Kana ce paam o mpumpeMu MUHEpaJHUX CHUPOBHHA Yy J00Mjakby CYOMHUKPOHCKHUX H
HaHO(a3HUX NPAX0Ba, KA0 HOBUX MaTepHjaia, Paau ce O MOCTYIIUMa MIEBEHa 10 YeCTUIIA
JMMEH3Hja UCIOJ MHUKPOHa BEOMa BHUCOKOKBAJMTETHHUX KOHIIEHTpAaTa KBAJIUTETa YHUCTHX
MHHEpaa, KOju ce KaCHHje MOTY IIPUMEHUTH Y MHOTHM 00JacTHMa Kao MHE30€JIeKTPUIHN
MaTepHjasid, OPraHCKH KPHCTAJIHM, BHCOKOTEMIIEPATYPHH CYNEPIPOBOJHHIM, JIETYpE,
nynuna, npemasu ura. Macruryr UTHMC y beorpany ca cBojuMm capaJHuiMa ce Beoma
PaHO YKJbYYHO Yy HCTpa)kiBama JI00Mjama MUHEPAJIHHUX MPaxoBa, OPraHOOEHTOHHUTA M CII.
mro ce AaHac yopaja y HanompaxoBe. MTHMC je ocTBapuBao u capalmy ca Kojerama M3
Penybnuke Cpricke Ha noOujamby MaTepHjana HOBUX KBAJINTETa, HaHO(A3HMX NpaxoBa
MEXaHO-XEMHjCKOM AaKTHBAll{jOM TPHPOTHUX MaTepHjaja JOOMjeHUX W3 Ppa3IHIUTHX
JISKUIITA PETHOHA W TO MPEBACXOAHO M3 HEMETATMYHUX MUHEPATHUX CHPOBHHA, Ka0 IITO
Cy JMCKyH, TJIMHHUIIA, alaTUT, aJyMOCWJIHMKATH, 3€0JIMTH, KAOJIHHHUT, (efciar,
MOHTMOPHOHHUT U 1p. VMICTHM TOCTYIKOM YCIIEIIHO Cy BpIIEHAa W HCTPaXXHBama MEXaHO-
XEMH]CKOT JIETHPamba.
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OBa wucnuTHBama Cy IOKa3aja Ja y MpOLECY MeXaHO-aKTHBALMje /0 HAHOMETapCKUX
JMMEH3Hja J10J1a31 10 IIPOMEHa Koje Mory OUTH:

XemmjcKe MpoMeHe,

[osehame c1000HNX MOBPIIMHA MaTepHjaa,
[osehame MOBPIIMHCKE pEaKTHBHOCTH MaTepHjaia,
[opemehaju Tpanchopmanyje y CTPYKTypH pelreTke U
[pena3 kpucramHor Tena y aMopQHO cTame.

OB WN P

Ha HOBOHAcTanoj MOBPLIMHU OAMIPaBajy C€ MNPOLECH KOjH HUCY KapaKTePUCTHYHH 32
CTPYKTYpY KOMaJHOT Marepujajla ¥ KoOje Cce MOry O3HaYMTH Kao pelakcanuja |
PEKOHCTpYKIHja MoBpurHe. Penakcanuja je mocieaniia NpoMeHe Cuiie MpuBiIadyeha aTomMa
y Marepujany y GyHKIHMjH [TOJI0XkKaja aToMa, KOja MOXe OMTH MOCIIEIUIIA TPECTaHKa JICjCTBA
MEXaHWYKe CUJIEe ,,HAaHOHU3Upajyher™ mieBema. Kao y3pok penakcauyje NHOBpLIMHE HACTAje
NOBJa4yele aToMa ca IMOBPIIMHE Ka YHYTPAIIHBOCTH, MeHma ce MeljyaToMcko pactojeme
m3Mely mpBa OBa cioja aToMa W OHO je Mame oA MehyaToMckor pactojama y
VHYTPAIIBOCTH KPUCTANA, YCIIe] Yyera HacTaje MOpo3Huja MoBpLInHa. Penakcanyja je Bumre
U3PaKCHA YKOJIUKO je KPUCTAIHA PelIeTKa “OTBOPEHHUja”, OHOCHO KOJ MPpaxoBa J00HjeHNUX
y Tpouecy JeloBaka MEXaHHMYKHX CHJIa, OJHOCHO MHKpoHM3HMpajyher — wium
,,HAaHOHI3Mpajyher Miesema.

PekoHCTpyKIMja MOBpIIHHE j€ TMOCHEIWIIa MHTrpaldje aroMa HaKOH peJaKcallyje.
PexoHCTpyKIMja TOBpIIMHE y CYOMHKPOHCKMM W HaHO(pa3HHM-NPAaxOBUMa JIOIPUHOCH
obpa3oBamby HOBOT THNA KPUCTAHE PEIIETKE PAa3IHYUTOr OJ OHOT Y YHYTPAIIbHM
crnojeBuMa Matepujana. McrpakuBama y 001acTH CyOMHKPOHCKHX W HAHO(A3HHUX MpaxoBa
JOOUjeHnX MeXaHO aKTHBUpameM Marepujaja oMoryhyjy u3MeHy cBojcTaBa Marepujaia y
KEJHCHOM IIPaBILy.

3axBaspyjyhu cBojuMm ocobmHama (00ju, TYCTHHH, MHICKCY pedieKkcHje, MPOBOIJEUBOCTH,
OOJINKY, BEMYMHH W CTPYKTYPH MHUKPO 4YECTHIIA, WUTI.) CYOMHKPOHCKH W HaHO(a3HH-
NpaxoBH J0OWjeHH JaIECKOCSIKHNUM MIICBEHeM Hajuenhe ce KOpUcTe Kao IMyHWIa U IpeMas3H
Yy CHHTE3M CaBpPEMEHHX MarepHjajia, TAe Hajy moceOHe OCOOMHE OBHM MaTepHjaninMma
(moBehaBa OTIMOPHOCT Ha MPOBOIJBHMBOCT TOIUIOTE, 3BYKa M CTPYje, Cjaj, AlCOPIIIHOHY
CIIOCOOHOCT | JIp.).

Kon mnocrynmaka poOujamsa HaHONpaxoBa — MOCTYINLMMA JAleKOCEXKHOI YCHTHaBamba
(MukpoHn3anuje, "HaHOHHM3alMje') TII0jaBJbyjeé Ce HeraTWBHa II0jaBa  Ja 4YecTHlle
HaHOBeNW4MHe, Oyayhn Ja ©Majy BpJIO BEJIMKY MOBPIIUHCKY SHEPTH]Y, TEXe ariioMepanuju
W aICOPNLMjH CTPaHUX dYecTuua. M3 Tora mpousiase eKCTPEMHH 3aXTE€BH Y MOTJICILY
KOHTpOJIC TOCTyNaka M JONyIITeHOor oHeunmhema. Mmak. Moxemo pehm na je
MHUKpPOHHU3Mpajyhe MileBee joIl YBEK HajUHTEPECAHTHH]a METo/ja I001jamba HaHO IIPaxoBa.

OBJIACTU ITPUMEHE HEMETAJIHUX TTPAXOBA

3axBasbyjyhu cBojuM ocoOuHama (0oju, TYCTHHH, UHACKCY pediekcuje, MpoBOIJEUBOCTH,
00NMKY, BEJIMYMHH W CTPYKTYPH MHUKPO YECTHIA, WTA.) CYOMHKPOHCKM W HaHO(a3HHU-
MIPaxoOBH CE€ KOPHUCTE Kao IMyHWJIA W IpeMas3d y CHHTE3W CaBPEeMEHUX MaTepujaja, TIe Najy
nocebHe ocoOMHE OBMM MaTepujanuma (moBehaBa OTIOPHOCT Ha MPOBOJHLHUBOCT TOILIOTE,
3BYKa U CTPYj€, CjajHOCT AlCOPILHUje U JP.).

Kao mynuna n npaxoBu Hajuemhe ce Kopucre:
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1. y uHAycTpuju manMpa: KaojWH, TallK, azdect, rumc, Oapur, “blanc fixe”, kpena,
MarHe3wT, Kauiur, auatomejcka 3emiba 110, SiO, Zn0,, rmuauna Al,Os,
Al(OH)s.

2. y wuHnyctpuju tmactugHnx Maca: CaCO;, kaonmwH, JHCKYyHH, Tanuk, az0ecrt,
BoylacToHUT W runc, Ca-cuinmkar, kao U Mg-cunukar (tanoxsu), “blanc fixe”
TJINHUIIA, Al(OH)3, Sb406, CaCOg (tal), BaCO; (tal), MgCO;; (tal)

3. y uHayctpuju enactomepa: 3a ryme ZnO, xaonuH, CaCO;z (IpUpOSHU U TaOKHH),
TiO,, muckynn, MgCO3, BaCO3 3a cunmkoHe: prva rpyna (MyHWIa W IpaxoBa 3a
ojauaBame, ¢unoha gectuma 10-200 nm): ¢urn SiO,, SiO, mobujen y mapHoj
¢a3u, npeunnurosa SiO,, nuatomejcku SiO, U IPUPOAHU KBAapIHU MECAK U Ipyra
rpyna (¢punohe wectuma o 10 pm): wmcranoxenn CaCOj, pasue rimHe,"blanc

fixe".

4. 'y dapmaneyTckoj HMHAYCTpUjU: THIC, Mg-kapOoHaT, KaoiuH, TaJK W HEKH
CHUITMKATH,

5. y KO3METHYKO] HHIYCTPHjU: TaJK, OeHToHUTHE TimHe, ""blanc fixe".

6. ywuHIYCTpHUju 00ja U TaKOBA: MyHHJIA,

7. npaxoBu-nurmentu: Ti0, (HajBuiie ynotpedibaBanu Oenu nurment, ZnO, “blanc
fixe", muckynu (3a 60je y ayTOMOOMIICKO] UHIYCTPH]jU), H YTIbCHUK.

8. myHWna, NPaxOBH-IONMYyHCKH MUrMeHTH: CHIMKAaTHH NPaxoBH (TalK, KAOJHUH,
JHCKYHH (MYCKOBHT), (eniucrar, CHIMINjYMCKa 3eMJba, BOJIACTOHHT, IIKPUIbALL;
cuHtetn3oBaHnn Ca-criukaT (TaloKHM) W Mg-cuimukaT (TanoxHu)); OKCHUAHU
mpaxoBH (KBapll, IujaToMejcka 3emiba; KapOoHaTHH TpaxoBU (KaJIIUT, MarHE3HT,
nonomut, kpeaa; Cyndatau mpaxosu (6apur, Turc);

9. nyHHIa, IPaxOBU-aUTHUBH:

10. anTuneHymaBIM (Ha 6a3u CHUIMKOHA);

11. nmucnep3uBHa u cpenctBa 3a kpamewme ( CaCOs;, KaoawH, AUATOMEjCKA 3eMJba U
TaJIK yTJIaBHOM a30€CTHH);

12. nopumHcku agutuBu (CaCOs, JHUCKYHH, TaJIK, KAOJHH, JUATOMEjCKa 3eMJba M
Si0y);

13. cukaTuBH (CpencTBa 3a cylIewe): 0e3BoaHu THIc, ZnO;

14. xoH3epBaHCH;

15. peonomku agutuBy (uporern Si0O,, 6eHTOHUT, KaonuH, MgCO3 u Tank);

16. cBeTyIOCHHU KaTamu3aTopH (3a ayroMooOmicke 6oje) : ZnO U yrIbeHUIHO IPHO;

17. uuxubuTOpHM KOpO3Hje (Tajk, JTUcKyH, kaonuH u CaCOy).

3AKJbYHAK

CBu 1IMJbEBH pa3BOja CaABPEMEHOr PyIapCTBa BOJE NMPUMEHM HANpPEJHUX TEXHOJIOTHja Kao
LITO CY HAHOTEXHOJIOTHje. Y TOM CMUCIY TJI00aTHO PYAapcTBO, KO BEIHKH KOPHCHHK, je
3HaYajaH IOKpeTad pa3Boja HAHOTEXHOJIOTMja C jeJHe CTpaHe W HW3BOp MaTepHjaia 3a
3HauajaH Jleo Jo0OWjama HaHOMarepWjaja — MUHEpPaJHHUX IIpaxoBa KOjHU ce 1obujajy
MOCTYIIMMa NPUIPEME MUHEPATHUX CUPOBUHA, C APYT'e CTPaHe.

VY HammM ycIOBHMa 4YecTO ce IMOHaBJbajy (pase Aa je pydapcTBO HUCKOAKYyMYJIaTHBHA
JIENaTHOCT, /1a Cy BUCOKH TPOIIKOBH IPOM3BOMII-E M HHUCKE IIEHE TOTOBHX IPOM3BOAA, IITO
PyZapcTBO cTaBjba y HEPABHOIIPABaH IIOJIOKAj ca OPYTUM, MHOTO Mame 3aXTEBHUM
nemaTHocTrMa. lcroBpemeHo, MOryhHOCTH ce HE KOpHCTE y JOBOJbHO] MEpH. Y TOM
CMHUCITy Hallle pyJapcTBO OM y OKBHpPY CBOjUX IPOM3BOAHMX Iporpama Tpedano na
MOJICTHYE Pa3BOj IMOCTymaka 3a moBehame KBamWTeTa CBOjUX IPOM3BOJIA M Ja OTBOPH
MoryhHOCTH cTBapama J0JaTe BPeJHOCTH.
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ExcrniepuMmeHTanHa ucTpakuBama M IMOCTUTHYTH pesynratH y CpOuju mokaszana cy jaa
Jobujambe HaHO Marepujaia Ha 0a3u MHHEpPATHUX NPaxoBa MEXaHOXEMH]jCKUM HOCTYIIUMA
y JIOMEHY CaBPEMEHHX TEXHOJIOTHja HHj€ jeJHOCTaBaH 3aJaTak U Jia je 3a TO MOTpeOHO
OCBajalbe€ TEXHONOTHja 3a [o0Hjame BeOMa BHCOKOKBAJIHTETHHX KOHIICHTpaTa U
neuHNCame ONTHMATHUX YCIIOBa MEXaHOAKTHBAIHMje TaKo Ma JOOHMjeHH HAHO MaTepHjai
UMa yHampex CTporo AepMHUCAHE, CTPYKTYpHE, MHHEpAJOIIKe, MEXaHHYKe U (HU3NYKO-
XEMHjCKe 0COOMHE.

Y Uncturyry MTHMC y Beorpany u3BpiieHa cy MHOTOOpOjHA CIIOKE€HA €KCIIEpPUMEHTAITHA
UCTpaXXMBamba MEXaHOXEMHjCKEe aKTHBalLlMje 3a Jo0Mjalbe HAaHO Marepujajia Ha 0a3u
MHUHEPaJIHUX IIPaxoBa, NMPHU YeMy C€ 3HaTaH [0 WCIUTHBamba OJHOCH Ha MHHEpalle U3
nexumra Peny6muke Cprcke. McenutuBamuma cy yTBpheHE OCHOBHE KapaKTEPHCTHKE
MIPOM3BO/Ia MEXaHOXEMH]CKH aKTUBHPAHUX Marepujajia (IpaHyJIOMETPHjCKU cacTas, OOJIHK
3pHa, cnennuYHa TOBPIIMHA U JIp.) U BaKHHjHU TEXHOJOIIKO-TEXHUYKHU MapaMeTpu camor
npoteca, KHHETHYKH NapaMeTpy MEXaHOXEMH]CKE aKTHUBALIU]j€, YHjOM H3MEHOM Ce MEHhajy U
peaKkIMOHEe CIOCOOHOCTH MarepHjaia, IPOMEHa [OBPLIMHCKE CHEprHje Kpucraia,
mapaMeTpu  jeAWHWYHe hemwje, CTemeH amopdu3anMje Marepujana, BpPEIHOCTH
TEpMOIMHAMUYKA HECTAOWIHUX CTamba, HACTAJMX NPEepactoielioM W BHIIKOM YHETe
eHepTHje aKTHBaIIHje.

V ckiamy ca 3aXTeBUMa HHAYCTPHje 3a IPOU3BOANMA Y JOMEHY HAHO MaTepHjaia, y TOKY Cy
MHTCH3MBHA HCTPaXXKMBakha MEXAaHOXCMHUJCKE aKTHBAIMje MHHEpaja KalluTa, KapOoHaTa,
LieMeHTa, OOKCHUTAa, TAJIKa, yriba, U Jp.
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IHHOJA3EMHA EKCIVIOATAIIMJA APXUTEKTOHCKOI'
I'PABEBUHCKOI' KAMEHA KPEYIbAKA

CnoGonan Majcroposuh?, Jlpaxana Tommh®

YPyoapcru paxynmem Hpujedop, smajstorovic@rf-pd.org
*Pyoaperu paxynmem Hpujedop

PE3UME

Jocama Ha HameM TepeHy HHje BpIICHA MOA3EMHA EKCIUIOATaldja apXHUTEKTOHCKO- rpal)eBUHCKOT
KaMeHa anu 300r moTpebe 3a HEroBUM eKCIUIOATHCAeM M Ha OCHOBY IIPOIMHCA 3aIlTHTE JKHBOTHE
cpeauHe pasmaTtpa ce MOTYHHOCT mperacka ca MOBPIIMHCKE Ha MMOJ3eMHY eKCIIOATalljy OBE BPCTE
MEHepaliHe cupoBuHe. [log3eMHa eKcIuloartalja apXMTEKTOHCKOT rpaljeBHHCKOI KaMeHa je BeoMma
CIIOEH MPOIIEC i MPUMjEHOM OBOT HauHHA EKCILUIOATAallMje 3HAYajHO Ce CMambyje IUTETHH YTHIA]
ekcrutoaranyje Ha okonnHy. Takole Hema motpe6e 3a TOAATHUM TPOIIKOBAMA OJJIararma jaloBUHE U
yBOljerme poOyCHE MEeXaHHU3allHje 3a BEeHO MpebaluBame, CMAbEH je OpOj JbYIH Y KCIIOATaIH]jH, IITO
CBE yTHYE Ha CMamberhe YKYITHUX TPOIIKOBA eKCILIOATaIIHje.

KipydHe pujeun: mo3eMHa eKCIIoaTaluja, apXUTeKTOHCKO -Irpal)eBUHCKY KaMeH.

UNDERGROUND EXPLOITATION OF LIMESTONE DIMENZION
STONE

ABSTRACT

Until recently in the our region not applied the underground exploitation of dimension stone, but
because of the need for his exploits on the basis of regulations of environmental protection considering
the possibility of moving from surface to underground mining of this type of mineral raw materials but
the application of this method of operation significantly reduces the harmful effects of exploitation on
the environment. Also there is no need for additional waste disposal costs and the introduction of
robust machinery for its transport, reduced the number of people in the operation, all of which affect
the reduction of the total cost of exploitation.

Key words: underground exploitation, dimension stone.
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YBOJI

Excroararyja apXuTeKTOHCKOT rpal)eBHHCKOT KaMeHa Kpeurhaka TpaJilMOHAIHO TIPHUIaaa
MTOBPIIIMHCKO] €KCIUIOATANNjH, ME)yTHM TOCIEABHUX TOAMHA IPOIUIOT BHjeKa JOIUIO je 0
3HA4YajHOT pa3Boja MOJA3EMHE eKcIloaTanyje, Omio Aa ce Ha moctojehmM kameHoJIoMHMa
MIpeTa3mio Ha MOA3EMHH paj NpuaoOrjama KaMeHHX OJIOKOBa WM J1a Cy OTBapaHW HOBH
MOA3EMHHU KaMEHOJIOMH.

[IpuMjena npupomHuUX MaTepujaia y rpaljeBHHApCTBY, Ia cCaMUM THM W MpHUMjeHa
apXUTEKTOHCKOT Tpal)eBHHCKOT KaMeHa, 3HAYajHO pacTe MTOo 3axThjeBa mosehame
NIPOM3BO/IKE KaMEHHMX OJIOKOBA IIPH YeMy 3HA4ajHO pacTeé M KOJWYMHA OTKPHBKE W
KOJIMYMHA T3B. KaMEHOr ornajga. [loBpIIMHCKA eKcIUloaTranuja apXUTEKTOHCKOT
rpaljeBUHCKOT KaMeHa crieluduyHa je 0 HUCKOM CTEINeHy MCKOPHIITEHha CTHjEHCKE Mace
npu 1o0ujamby KaMeHHX OJIOKOBa, NPHU 4YeMy Ce CTBapajy 3HauyajHe KOJMYMHE KaMEHOT
oTmaja Koje MocTajy 3HauajaH npoOJieM U peMeTHIauKH (HaKTop IPUPOIHOT OKPYKEHA.

Nmajyhu cBe HaBeneHO y BUAY Te mparehu TEHICHIMje pa3Boja eKCIUIoaTalmje, mpepajae u
HOTPOILIEbE APXUTEKTOHCKOr Ipal)eBUHCKOI KaMeHa Kpedmaka Yy pa3BUjEHOM CBHjETY
HEONMXOJHO je pasMHIOUBAaTH O YyBohewmy MON3eMHE eKCIUIoATalHje W Yy HalluM
KaMEHOJIOMHMa YKPaCHOT HJIM apXUTEKTOHCKOT rpal)eBUHCKOT KaMeHa.

OCHOBHU PA3JI031 3A YBOBEHE IIOJIBEMHE EKCIIVIOATAILIMJE

OCHOBHHU pa3lio3u 3a yBohema IOJ3eMHE eKCIUIOaTalluje apXUTEKTOHCKOr rpaljeBHHCKOT
KaMeHa MOTy ce Ae()MHHCAaTH KpO3 TP OCHOBHA KpUTEpHja:

1. eKoIOWKH KpUTEPHjU
2. EeKOHOMCKH KPHUTEpHUjU
3. TEXHOJIOIIKU KPUTEPHUjU

EKOHOMCKH W TEXHOJIONIKH KPUTEPHjH OIHOCE CE€ Ha yCJIOBE N00Hjamha KaMEHHX OJIOKOBa
(Hu3aK KOe(HIMjEeHT MCKOPHUIITEHA, OJHOCHO BEJIHMKE KOJMYMHE KAMEHOI OTMajaa mpeMa
Cpa3MjepHO MaJio] KOJIMYMHU KOMEPIIMjaTHOT OJI0Ka, Ka0 U 3HauajHO MmoBehame OTKPHUBKE)
OJHOCHO Ha BPEMEHCKY 3aBHCHOCT paja IOBPIIMHCKOr Koma (HeMmoryhHocT paja
KaMEHOJIOMA y 3UMCKHM YCIOBHMA).

Exomomku KpUTepwju CBe BUIIE IMOCTAjy JOMHHAHTHH, Ca YKYITHUM pPa3BOjeM IpPYIITBA
pa3BHja ce M BEroBa eKOJIONIKa CBHjeCT, OJHOCHO HeTOB OJJHOC IpeMa Mpupoau. Tako HIp.
y Carrari (Mranmja) on yKymHE TONWIIEKBE MPOU3BOMKE 1,2 MUIHOHA t. MOI3EMHOM
eKCIuToaTajoM ce poduje oko 25 %, omHOCHO ox oko 220 aKTHBHUX pPYyIHHKA
ApPXUTEKTOHCKOT TrpaljeBUHCKOr KameHa oko S50 paau ca IOA3EMHOM EKCILIOATAIlHjoM
(Fornari & Bosticco, 1994). Takohe npema ucrpaxkuamuma (Moser & Obendorfer, 1994)
TeXHUYKH KaMEH MOceOHO JOJOMHTH M Kpeumarnu he ce y Omuckoj OymyhHOCTH
€KCIUIOATHUCATH TOA3EMHO.

OCHOBHM HEraTHBHHU YTHIAjH MOBPIIMHCKE EKCIUIOATAIMje€ apXUTEKTOHCKOT rpal)eBHHCKOT
KaMeHa Ha IPUPOAY Cy:

- Jerpajandja NPUPOJHOT MacHBa CTBApameM OTBOPEHHUX JAerpajupaHux
MOBpIIMHA Ha KOjUMa Ce IIOTIYHO EJNHMMHHUILNE IPHCYCTBO OWJEHOT H
KHUBOTUICKOT cBujera. [locamje 3aBpmieHe eKCIUIOATalMje Ha jeIHOM
eKCIUIOATAI[IOHOM II0JbY TIOCTOjU o00aBe3a pEKyJITHBAIMjE JerpagupaHor
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eKCIIJIOATAIl[MOHOT TI0Jba INTO 3HA4YajHO IOCKYIJbYje NPOU3BOIBY KaMEHHX
0JI0KOBa TOKOM IIMjelie eKCILIoaTaluje.

- CTBapame 3HAYajHUX KOJMYMHA KaMEHOI' OTMajJa KOjU ce jaBjba y HpoLecy
no0mjama KOMEpIHjalHNX KaMEeHHX OJOKOBa , Ka0 M 3HAYajHUX KOJIHMYMHA
OTKpUBKE KOja j€ TMpeACTaBJbeHa IOBPIIMHCKAM CIIOjeM JeTpagipaHix
Kpeumaka U TIIMHOBUTHX MaTepujana. [Ipocjeuan KoepHIHjeHT HCKOPUIITEHa
CTHjeHCKE Mace IpH IOBPIIMHCKOM HA4WHY JoOWjarka KaMEHHX OJIOKOBa
mHocn on 12% mo wmakcumamaux 30% Ko TpHMjeHE CaBpPEeMEHHX
TexHosorgja. OBako MoOHjeHe 3HadajHe KOMMYWHE KaMEHOT OTIHazna moTpedHo
j€ JIETOHOBATH LITO 3aXTHjeBa JI0JaTHO HapylIaBame MPHUPOJIE, Kao U T0JaTHe
TPOILKOBE 32 PEKYJITHBAIM]Y JICIIOHNja KAMEHOT OTIaJIa.

IMopen oBHMX HEraTUBHUX VYTHI@ja TOBPIIMHCKA EKCIUIOATAllMja apPXHUTEKTOHCKOT
rpaljeBUHCKOT KaMeHa UMa U ofipel)eHe MPeJHOCTH Y OJHOCY Ha TOA3EMHY €KCILIoaTalujy a
TO Cy:

- JjenMMHYHO OTPaHMYCH-E¢ KOJMYMHA KaMEHHX OJIOKOBA KOjH C€ MOTY NOOUTH
[0 jeqHOj pagHOj MAIIWHHU, OTHOCHO y onpeheHnM Qazama pama u pasBoja
MOJI3EMHOT PYAHUKA apXUTEKTOHCKOr Ipal)eBUHCKOr KaMeHa pajHa MallnHa
Ha CjeUCHY U 0J[Bajarby KaMeHHX 0JI0KkoBa Helie OUTH TOBOJPHO HCKOPHIIITEHA.

- Marma [0YeTHAa MHBECTUIIMOHA yJlarama y IpUpeMy U OTBaparme pYAHHUKA, TOK
Cy TpOLIKOBM Jlajbeé MPOM3BOJAKBE KAMEHHX OJIOKOBA YCIIOpPEIWBH Ca
TPOILIKOBMMA MOBPLIMHCKE eKKcIuioatanuje. Mehytum, noazemue npocropuje
KOje OCTajy MO 3aBpINETKY MOI3EMHE EKCIIoATaldje CE€ MOTY BHIIECTPYKO
KOPHCHO yIOTPHjeOUTH IITO 3HAYAJHO IIOTOAYje YBOhEHY MOI3EMHIX PYIHUKA
APXUTEKTOHCKOT Tpal)eBHHCKOT KaMeHa.

Ca pa3BojeM eKOJIOLIKE CBHjECTH 3aXTjeBH 3a 3aLITUTOM IPUPOJIE TIOCTA]y TOJUKO MPELU3HH
Jla jeTHOCTaBHO HE JI03BOJhaBajy MoryhHoct m3bopa. [IpuMjeHa mpupoaHUX MaTepHjaia y
rpaljeBHHApCTBY 3aXTHjeBa 3HAYajHO MOBehame MPOM3BOIbE MPU YEeMy C€ MOpa HOTIYHO
yJIOBOJBUTH ¥ BUCOKUM E€KOJIOIIKUM CTaHAapJuMa INTO HeynuTHO Hamehe 3akipydak na he
ce y OyayhHocTn noOujame apXUTEKTOHCKOT rpal)eBHHCKOr KaMeHa BPIIUTH HCKJbYYHBO
TOI3EMHOM EKCILIOATAIIH]OM.

3a pa3Boj Oymyhe mom3eMHe eKCIUTOATalfje AapXUTEKTOHCKOT TpaljeBHHCKOT KaMeHa
HEOITXOJHO je M3BPLIUTH Jc(QHUHHCAKmE MapaMeTapa M ycioBa Oyayhe ekciuioaranuje Ha
KOHKPETHOM JICXKHUILTY, IPBEHCTBEHO:

1. wucTtpaxuTty u fepUHUCATH reOMEXaHUYKEe OCOOMHE CTHjEeHCKE Mace,

2. UCTpaXWTH U Je(@UHHCATH OCHOBHE TEXHHYKO EKOHOMCKE IapaMeTpe
MIPUMHjCEHCHE MEXaHHU3alKje O 3aBUCHOCTH Ol TEXHOJIOIIKHUX Iapamerapa
Oynyhe excruioaranmje,

3. wucTpaxkuTd W AeHUHUCATH TEXHOJIOMIKE HMapamerpe Oymyhe excrutoararmje a
moceOHO KOoe(DHIIHjEeHT UCKOPHUIIITEHha CTHjEHCKE Mace,

4. neduHHCATH ONIITE YCIOBE OTBAPama, MPHUIIPEME U OTKONIABAHA JICKHUIIITA.

OTBapakbe ¥ Pa3BOj pyIHHKAa ca MOJ3EMHOM CKCIUIOATAIlMjOM APXHUTEKTOHCKOT
rpal)eBUHCKOT KaMEHa je BPJIO CJIOKEH IPOLEC, KOjU Ce CACTOjH OJ] BHIIEC CHEIMMUIHUX
¢aza paga. Ha Ciuum 1. naT je nujarpam Toka ¢asa npojekroBama PyJIHUKA €A 10136 MHOM
EKCIIJIOATaIMjOM apXUTEKTOHCKOT rpalyeBunckor kamena (Fornari & Bosticco, 1994).
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YIpogjepa ¢ onaxkarse MacHBa "in
sity " - npoGHa excnnoarayja
JUMEH3HOHHUCAKE
JAMCKOT ETOJBbA , KOMOPA 1
| CTYBEOBA {
Onpel)HBatse TPAHCTIOPTHUX nym:;il | Onpehusame CHCTEMa SKCILIOATALIM]E l Pjeiweme excnaaTamuje 1o
pasama

Yr1ephuBamke 3aIITHTHHX 1
XHUIHJEHCKO TEXHHIKKX. Mjepa

H360p HAYMKRA HHBSCTHPAIEA H
n30op oTpeMe

Bpemencky nnan

EKOHOMCKE AHAJIM3E

ONNYKA

Cruxka 1. [lujarpam Toka ¢asa npojekToBama pyIHHKa ca MOJ36MHOM EKCIIJI0aTallljoM
apxuTekToHCKOT TpaljeBuHcKor kamena ( Fornari & Bosticco , 1994 )
Figure 1. Flow chart for investigation required to mine planning of limestone underground exploitation

METOJIE IOJ3EMHE EKCIUVIOATAIMUJE APXUTEKTOHCKOI' TPABEBUHCKOT'
KAMEHA

Merony oTkomaBama ojpel)yjy pacrojioKMBH OTKOITHM IIPOCTOP y KOME C€ BpIIH
OTKOIIaBame, TPAHCIIOPT U YIPaBJbakhe HEIIOCPETHOM KPOBUHOM M IIOJMHOM oTKoma. [Tpema
TOME OCHOBHa METO/a IIOJI3EMHOTI OTKOIaBamka AapXUTEKTOHCKOI TIpal)eBHHCKOr KaMeHa
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Kpeumhaka je KOMOpPHO cTyOHa MeToaa oTkonasama (room and pillar). [Ipunpema nexumra
32 OBO OTKOIIaBam€ BPIIM CE€ M3PaJOM H3BO3HUX XOJHHMKA KPO3 MacHB YKPAacHOI' KaMeHa,
OJTHOCHO Y TPOLIECY NPUIPEME JISKHUILITAa BPIIM ce No0OMjambe KaMeHUX OJOKOBa , a caM
MOCTYIIAK U3pajie OBUX IIPOCTOPHja MaJIo Cce Pa3IMKyje OJ] MOCTYyIIKa paja y OTKOILY.

VY modetrHoj ¢asm pama M pa3Boja pyTHHKA apXHUTEKTOHCKOT Tpal)eBHHCKOT KaMeHa ca
MTOJI3EMHOM EKCIUTOATAIjOM TOTPeOHO je neHuHucaTH HEKOIHKO MelycoOHO moBe3aHmx
mpobiema:

- meduHUCATH OXHOCE M3Mel)y MOBpIIMHA KOMOpa IpeMa MOBpPIIMHAMA KPOBHHE
KOja HaJlijexe Ha 3allTHTHE CTyOOBe,

- JMMEH3MOHHUCATH 3aIUTHTHE CTYOOBE Yy 3aBHCHOCTH OJ: BEJIMYMHE OTBOPEHHX
KOMOpa, JlyOMHEe Ha K0jOj Ce BPILIM €KCIUIoaTalnja U IPUPOJHUX KapaKTEePUCTHKA
MacHBa.

- neuHUCATH JUMEH3Wje OTKOIMHMX KOMOpa IIpeMa YCIOBY CTaOWIIHOCTH, a Y
CarjlaCHOCTM ca paJHUM YCIIOBUMa MalllMHa KOjU paje Ha AoOujamy U
OJCTparbUBaky KaMEHUX OJIOKOBA.

I[O6I/IjaH>€ KaMeHUX OJI0KOBa KOMOPHO CTy6HOM MCTOAOM BpIIX €€ HA TPU OCHOBHA HAYMWHA!

1. ekcruroaramuja KaMeHHX OJIOKOBA M3PagOM 3aJEr pe3a AWjaMaHTCKOM YeTrnhHIM
YIKETOM,

2. eKcIuioaTalyja KaMeHUuX OJIOKOBa M3paJioM 3aJer pe3a MOJA3EMHOM CjeKayHllioM U
oJicjeKavunIiama,

3. ekcmoaTanyja KaMEHHUX OJIOKOBAa TUPEKTHUM JIOMJBCELEM 3ab¢ CTPAHUIIEC OJ0Ka
oMoy BOJICHUX jacTyKa.

Cuctem 00Hjamba KaMEHHX OJOKOBA 3alOYUIHE M3PAJOM XOPU3OHTAIHUX M BEPTUKATHHX
pe3oBa kako je To nmpukazano Ha Ciuim 1. 3a u3pany oBHxX pe3oBa Hajueithe ce KOPUCTH
MoJ[3eMHa cjekaunna u mnojcjekaunia ¢pupme Fantini us Puma tunma G70 koja uma cienche
TEXHHUYKO TEXHOJIOIIKE KAPAKTEPUCTHUKE:

- Maca 6000 kg

- Maca XUIpayJudHOT IIOTOHA 2000 kg

- Op3uHa PE3HOT JIaHIa 0-071 m/sec
- Op3uHa HaMpeIoBama 0—7cm/ min
- HIMPHUHA pe3a 38 mm

- KopucHa n1yOuHa pesza 24 m

- MOTPOIIIHA BOJE 20 lit / min

- YKyITHa HHCTAJIMCAaHA CHATa 70 kKW

- MUHIMAaJHE IUMEH3Hje paJIHoOT IpocTopa 6x3m
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Cruka 2. M3paga XOpH30HTATHOT ¥ BEPTUKAIHOT Pe3a CjeKauylIlOM M I10JICjeKauUIIOM
(I.Kotman)
Figure 2. Horizontal and vertical cut works with chain saw machine

Kox mpuMmjeHe TexHONoOrHje no0OMjaba KaMCHHX OJIOKOBa H3paIoM 3aImer pesza ca
JIMjaMaHTCKUM YEIUYHUM YKETOM IOTPEOHO je BepTHKAIHE Pe30BE M3BECTH TAKO Ja Ha
jeaHoOM Kpajy 3axBata oMoryhumo uspany ycjeka mupuHe 60 CM raje ce BpIIM [UjeHame
0JI0KOBa MPUMjEHOM BOJICHOT jacTyka. HakoH IMjernara KoMaga W EBUXOBOr Baljema U3
ycjeka IOCTaBJba C€ KOJMHA Ca BONWIHMIIAMA 32 JMjaMAaHTCKO YEJNMYHO YXKe Koja ce
MIPOBJIAYM KPO3 BEPTHKAJIHHU pe3 U 0Jpe3yje ce M03aMHCKa CTPaHHUIa KAMEHOT OJI0Ka.
Texuomnoruja 100Mjama KAMEHHX OJIOKOBa M3PAJOM 3aIET pe3a ca JUjaMaHTCKOM YKHIIOM
nMma ozapelhere HemocTaTke:

- BpJIO KOMIUTMKOBAH CHCTEM Paja,
- BPEMEHCKH IyT Iporuec Jo0ujama 0JI0K0Ba,

- Mamu KOe(HIMjeHT HCKOPHIITEHha CTHjEHCKE Mace,
- nosehaHa moTpomima Bose.
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Cnuxka 3. JloOujame kKaMeHHX OJIOKOBA M3PaJIoM 3aJIiber pe3a ca InjaMaHTCKOM JKUIIOM
Figure 3. Back cut of the stone blocks with diamond wire

Kon mpuMjeHe TEXHOIOTHje ca H3paJoM 3allber pe3a MOI3EMHOM CjeKayHIOM IIPHHLHIT
pala je jako CIIM4YaH NPEIXOJHOM, INTO 3Ha4YM Ja ce IOCIHje M3pale BEPTHKAIHHX H
XOPH30HTATHHUX 3acjeka BpIIH pa3Oujame OJOKOBa CTHjEHCKE Mace y jeIHOM oIl OOKOBa
OTKOIIHE KOMOpE IIpH 4YeMy ce onabupe OOK KOMOpE KOjH je Y KOHTaKTy ca TEKTOHCKOM
MYKOTHHOM. Y Tako [OOHMBEHY HHUINY CMjelliTa Ce IMOJ3eMHa CjeKayhla M IIOYUIbE
OJICHjeIIambe 3a/Ii¢ CTPaHHUIIE KaMeHOT 0Ji0ka. OBakaB Ha4YMH 100Mjaha KAMEHUX OJIOKOBA je
3HAYajHO jEJHOCTABHUJU y OJJHOCY Ha MPEAXOJHM M MOCTIDKY Ce 3HadajHO Behn yuuHIM Ha
Jo0ujamby KaMeHux 0sokoBa. OCHOBHM HEJOCTaTaKk OBaKBOI HaYMHA paja cy Beha ynarama
y HabaBKy 10/I3eMHE CjeKadHIIe.

Mertoza excrioatanyje AMPEKTHUM LHjenameM 3aIibe CTPAHHIE KaMeHOT OJI0Ka BPIIU ce
Tako INTO CE KaMEHH OJIOKOBM KOjU cy oOOpal)eHH BEpPTHKAJIHHUM W XOPHU3OHTATHHM
NOACHjellatbeM  TOJA INPHTHCKOM BOJCHUX jacTyka YMETHYTHM Yy Melhympocrope
XOPH30HTATHUX PE30Ba, IUjelakeM OJ[Bajajy O I[jeTMHE MacuBa. 3HAYajHA MPETHOCT
OBaKBOI HayWHa paja je 3HauyajHo noBehame NPOXYKTHBHOCTH, HEMa IMOTPOLIKE BOJE,
jenHoctaBaH u jebTun pan. Kao HeocTatak ce jaBjba HempaBmiHa Gopma 100ujeHor Ooka
Ka0 ¥ HEIIITO Make HCKOPHIITEhE N00UjeHnx 6i10KoBa mpu naskoj npepaau (1=60-80%).

3AKJbYYAK

BuHCOKH TPOIIKOBH TOBPIIMHCKE EKCILIOATAIMje apXUTEKTOHCKOr rpaljeBHHCKOr KameHa
KOjU C€ YCIIOBJbaBajy MoBehaHOM KONMYMHOM OTKPUBKE, CTPOTHM EKOJIOIIKAM HOpMama y
CMHUCITy 3allITUTE OKOJWHE Yy MpOoIecy eKCIUIoaTaldje Kao M PEKYITHBallUje OJHOCHO
Bpahamy AerpagupaHor eKCILIOATal[MOHOT MPOCTOpa MPBOOWTHO] HaMjeHH YCIOBHIIH CYy
3HauajaH pa3Boj pyJHUKA Ca MOJ3EMHOM E€KCILTIOATAIIN]jOM.

VY HammM ycioBuMa 00Hjame apXUTEKTOHCKOT Tpal)eBUHCKOT KaMeHa YIJIaBHOM C€ BPIIH
MOBPIIMHCKY, MehyTMM rope HaBelIeHM pas3lio3n Cy JOBOJGHM Ja ce II0YHe ca
pasMHIJbakbUMa O yBohemy MOJ3eMHE eKcIloaranuje y OBy oOJylacT, NpH 4YeMy ce
NIPBEHCTBEHO MUCIM Ha pyAHUK "Xpema" Koju ce Hamasu y ONM3MHM BEIMKHX ypOaHHX
nenrapa CapajeBa u Mcrounor CapajeBa. Y Tom cmucity 3a Oyayhn pa3Boj oBora pyJaHuka
6mi1o OM MOTpeOHO M3IBOJUTH MO JISKHUIITAa Ha KoMe he ce M3BpIIMTH NMpoOHA MOoJ3eMHa
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eKCIuIoaTalyja Kako Ou ce naeduHHCaIM CBH NHOTpeOHHM mapamerpu Oymyhe moasemHe
eKCIUIoaTaIyje.

[o3uTHBHHU pe3ynTaTH Koju O6u ce JoOUIN MPOOHOM MMOJ3EMHOM EKCIUIOATALNjOM CHT'YPHO
Ou JoBemM [0 OTBapamba M eKCIUIoATalfje W JAPYIHX JEKHINTA apXUTEKTOHCKOT
rpal)eBHHCKOT KaMeHa KOjH ce 3a calla cMaTpajy HEMOTOTHIM 3a €KCIDIOATalljy yIpaBo 3
pasiiora BeJlMKe OTKPHBKE.
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UCTPAXKUBAIBE METAHOHOCHOCTHU U METAHCKHX
YCJIOBA Y IOA3EMHUM PYJHUIIUMA YI'JbA

Mupko Hekosuh', Jemena Tpusan 2, Jpaxara Tommh?

L JIT [IEY Pecasuya, mirko.ivkovic@jppeu
2 Pyoapcxu gpaxynmem Ipujedop

PE3UME

CrnoxxeHocT mpoOneMaTHKe BiaJama IaCHUM OJHOCHMA y Ba3[yIIHMM CTpyjaMa BEHTHJIAIIMOHUX
CHCTeMa y MOJA3EMHHMM DPYIHHIMA yIjba ca NMPHUCYCTBOM MeTaHa Hamehe moTpeOy KOHTHHYHpaHOT
HCTPaXUBaKka YCJIOBA METaHOHOCHOCTH M MeTaHOOOmmHocTH. OBO moceOHO n00MBa Ha 3HAUajy
y3uMajyhu y o03up YMECGHHIE [Ja ce PyIapcKd paJoBH CIyITajy Ha cBe Behe nyOune M na ce
noBehaBa MHTE3NTET €KCIUIOATAIMOHUX pajgoBa. DyHAaMeHTanHa UCTpaKHUBamka HEONXOAHA CY paan
O/aroBpeMeHOr YIO3HaBamha TaCHUX OJHOCA Yy HAIIMM JISKUIITHMA YIJba DPaad eIMMHHHCAbA
MOTEHLMjATHUX H3BOpA YrpoKaBama 3allOCICHOT JbYACTBA U IOA3EMHHMX oOjekara. 3a u3Boheme
pazoBa eKCIUIoaTalyje yrjba y MOJ3EMHHM PYJHHIMMA IPOMHCAHU Cy HMOCEOHU IOCTYNIHU U Mjepe
3alITUTe, T€ MPUMjeHa CIeNUpUIHEe ONpeMe a IITO CBE BUIIE yTHYe Ha moBehame IijeHe KomTama
MIPOU3BOE yIiba. Y OBOM paiy Aaje ce Kpahu OCBPT Ha MPOOIIEMATHKY METAHOHOCHOCTH U aHaJIN3e
METaHCKHX YCIIOBa T€ OCHOBHAa HCKYCTBa Be3aHa 3a mnom3emHe pyaHuke Cpbuje m bocHe u
XepLeroBuHe.

KibyuHe pujedn: METaHOHOCHOCT, METaHOOOMITHOCT, €KCILTIOATalNja YTiba

RESEARCH OF COAL SEAM METHANE CONTENT AND THE
METHANE CONDITIONS IN THE UNDERGROUND COAL MINES

ABSTRACT

The complexity of the issues of the gas relations in air flow of the ventilation systems in underground
coal mines with the presence of methane, a need for continuous research of the conditions of coal
seam methane content and methane accumulation. This is particularly of importance of taking into
account the fact that the mining works down to the growing depth and to increase the intensity of
exploitation of works. Fundamental research is necessary for timely introduction of gas relations in our
deposits of coal in order to eliminate potential sources of threat to employee personnel and ground
facilities. For works in underground coal mines are laid down the specific procedures and measures for
protection, and application specific equipment which is increasingly influenced by the increasing cost
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of coal production. This paper gives a brief overview of the issues of methane accumulation and
analysis of conditions and basic experiences related to underground mines of Serbia and Bosnia and
Herzegovina.

Key words: methane accumulation, coal seam methane content, coal mining.

YBOJI

WzyyaBame reosioruje raca, pyJHHYKE TacOJUMHAMHMKE M W TaCHHX OJHOCA Yy YIJbEHUM
JISKUIITAMA MIPEAMET Cy OpOjHUX HayYHO-CTPYYHHMX TEXHHUKUX UCTPAKMBAKA U aHAJIH3A.
OBa wuCTpakuBama y pPYJapCKH DPa3BUjeHUM 3eMJbaMa Cpa3MjepHa Cy ONAacHOCTHMa M
karactpodaranM morahajuma WM3a3BaHMX MPHCYCTBOM OIACHUX TacoBa Y ITOJ3EMHUM
pymaunrMa. MertaH, kao HajBeha OMacHOCT y pyTHHIHMA yTriba, M3a3Bao0 je HHU3 BEIHKHUX
pyZapckuX Karactpoda Kako y CBHjeTy Tako M Ha IpocTopuMa OusLie Jyrocnasuje.

TayHO W NPETXOJHO YIO3HABAKC METAHOHOCHOCTH Y KOHKPETHHM paJHUM CpeIHMHAMa
YCIOB je 3a u3pagy MpOrHO3e W3[Bajaka MeETaHa, INTO oMmoryhaBa caBiahuBame
YIPOKEHOCTH METaHOM KpO3 TIPOjeKTOBAmE aJCKBATHUX CHCTEMa EKCIUIOATAIMje U
NIPOBjeTpaBama, Te Mpeay3uMarme 0rosapajyhnx mMjepa 3amrure.

[lo HamuMm mnponucuMa HHUje y TMOTIHYHOCTH JeduHUcaHa IOTpeda HCTpaKuBamba
METaHOHOCHOCTH, HETO j¢ HaJo)KeHa CTaTHCTUYKA 00pajaa BPHjeIHOCTH METAHOOOMIHOCTHU
u3pazoM OuiaHca MeTaHa M u3paje enadopara O KaTeropusaluju jamMa W Kiacu(HKanuju
Beh u3pal)eHuX pyaapckux IpoOCTOpHUja MO YrpoKeHOCTH oj MeraHa. Behu Opoj pynmapckux
CTpydYlbaka pagWid Ccy Ha TNpoONeMAaTHIM HUCTPaXKHBakba METAHOHOCHOCTH H
METaHOOOMIIHOCTH, U3 Yera je MPOUCTEKIIO HU3 METONOJIOTHja MPOrHO3e M3/Bajara MeTaHa
Y pyZapcke IpocTopuje U MoceOHO OTKOIIA.

VY cynITuHu 0BE METOJIOTHj€ MOXKEMO KIaCH()UKOBATH Ha JIBHjE TPyTIe:

- MEeTOJIe 3aCHOBaHE Ha CTATUCTUYKMM IIOJallMMa O I[0jaBaMa MeTaHa Yy KOHKPETHOM
JISKUIITY,

- METOJZIc 3aCHOBAaHE HA WUCTPaXHUBamby METAaHOOOMJIHOCTH Ha OCHOBY YTBpleHe
METaHOCHOCTH.

Tpeba ucrahu na je yrBphuBame IpUpoIHE METAHOHOCHOCTH YTJbEHHX CIIOjeBa CIOKEHO ca
acrieKTa HWAeaIHE TadyHOCTH YyCiMjeA yTulaja Husa (akTopa, Kao INTO Cy: CTEIeH
MeTramopdu3Ma yriba, COPIIHOHA CIIOCOOHOCT, TIOPO3HOCT M TACONPOITYCHOCT M T€OJIOIIKH
OJIHOCH Yy JISXHIITY. MeTaH ce y pyAHHIMMa yIiba U3/1Baja U3 YIIJEHUX ClIojeBa U mparehnx
Hacjara Kako paBHOMJEPHO IMyTeM ecxajalldje Tako U y obnuky "myxada” (MCTHIAWmE MO
MIPUTHCKOM WIIM Y €KCTPEMHHM CIIy4ajeBHUMa y Buay u30oja. [IpakTHYHO MeTaH je CTalHH
MIpaTHIIal] pyIapCKHUX pagoBa a MPEBEHTHBHUM MjepaMa C€ HACTOjU YIUHUTH O€30IacHUM.

OcHOBHE Mjepe Cy ClpHjedaBame HaKyMJbalha MEeTaHa y HEeJI0O3BOJLEHUM KOHIIETpaIfjama |
eIIMMUHICAhe EBEHTYAIHOI M3BOpa yIaje a IITO MOJApa3yMjeBa y NPBOM peiy PEIOBHY
ONepaTuBHY M ayTOMATCKy KOHTPOJIy IacoBa M yMOTpeOy OmpeMe y MPOTHBEKCIUIO3HBHO)]
3aIITUTH. Y TIPEBEHTHBHOj 3alllTHTH OJI MeETaHa IOCEOHY YJIOTy HMa HCTPaXKUBAHhE
METaHOCHOCTH ¥ METaHCKHX YCJIOBa a IITO ce oOpaljyje y oBoM pany.
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OCHOBHE HATIOMEHE O METAHOHOCHOCTU U METAHOOBUJIHOCTHU

[Tox mojMOM METaHOHOCHOCT YIJbEHHX CJIOjeBa Ce MOApa3yMjeBa KOJIMYMHA METaHa KOjy
capkKd y MIPUPOJHUM YCIIOBHMA jeIMHHULA HHXOBE Mace WM 3allpeMHHE W H3paXkaBa ce y
m*t wm m*m®. TlpumapHa METAaHOHOCHOCT je KONMYMHA MeTaHa HacTama y (asu
kapOoHH(UKaIMje yribeHe MaTepHje U OHa Ce BPEMEHOM Mjerhalla 3aBHCHO OJf TEKTOHCKHUX
MTOKpeTa, AyOWHE B TacOIPOITyCHOCTH CTHj€HCKOT MacHBa.

Ha BenmmumHy METaHOCHOCTH VIJbEHHX ClojeBa yTudy cienehm ¢akropu: crermeH
Meramopdui3Ma yriba, acopIIMOHA CIIOCOOHOCT, MOPO3HOCT M TacHa MpPOIYCTIHHBOCT
cinojeBa, Biara, AyOMHa 3aiMjerama, XHUIPOTCOJIOUIKE KapaKTEPUCTHKE U YIJbOHOCHOCT
JISHKHIITA.

VYKOJIMKO je BUILIM CTENeH MeTaMopdu3Ma yToJnKo je Beha MeTaHOHOCHOCT. YTBpheHo je na
ce copIuuoHa cnocodHocT nosehasa ca noeehameM cremeHa MeTaMopdu3Ma, OJHOCHO ca
CMambCHEM CaiprKaja BONATUIIHHX MaTepyja, IPUTHUCKA Taca U MopacTa Temreparype. ['acHa
NPOINYCTIBUBOCT YIJEHHX CIIOjeBa YTUYE HA METAHOHOCHOCT M Mama je KOJ YIJbeBa HEero
nparehux cTujeHa.

XUIpOreosomKa CBOJCTBA JISKHIITA YTHYY Ha METAaHOHOCHOCT Yy CIIy4ajeBHMa BHCOKE
OBOJICHOCTH KaJla BPEMEHOM ofpeljeHa KONMYMHA MeTaHa MUTpHpa ca BoxoM. BemmunHa
YIJbOHOCTH JISKHINTA, OZHOCHO Opoj YIJbEHUX cJ0jeBa M HHXOBa AeOJbMHA yTHUUY Ha
METaHOHOCHOCT, uHja je BpujenHocT Beha kon Behe yripoHocHocTH. Ca acrekTa
BEHTWNAIMje pyAHMKa OWTaH je IojaM TacHOT KamanuTeTa YIjba a KOjUu IIpecTaBiba
KOJIMYUHY raca y cJI000JHOM M COpOMpPAHOM CTamy, NPH JaTOj TEMIEPAaTypH U MPUTHCKY,
KOja Ca/pKHl jeIMHHIA Maca HITH 3alpEeMHHA yIIba a H3pakapa ce y cm>/g u cm*/cm’, Tacku
KamauTeT yriba oapehyje ce y mabopaTOpHjcKUM YCIOBHMAa M JaHAC je pa3BHjEHO BHIIE
METOJIONIOTHja 33 BbHXOBO YTBphUBamke. 3aBUCHOCT TaCHOT Kallal[uTeTa METaHa Of MPUTHUCKA
nebuHULIe ce n30TepMOoM copruyje (o JleHrumupy):

Xs ab

p :a+ap

X,- KoJmumHa copbupasor Merana (cm>/g)

p-mputHcak raca (MPa)

a (MPa™) u b (cm*/g) - xorcranTe JIeHruMupa.

IIpema metomonoruju JIuauHa, racH KamaureT ce oapeljyje u3 omHoca:

- 65,5(100- A—¢,) .mp

S

V10.146 i-ﬁ-bl en(1+0,31¢u)'100
p

A- caapxaj nenena (%)

@y~ BIaXHOCT yriba (%)

V- canprkaj BosaTriiHUX Marepuja (%)

a; ¥ by- KoeuIMjeHTH 3aBUCHU 0J1 CTelIeHa MeTaMopdu3Ma:
2;=2,4+0,21 V; u b;=1-0,004V,

p- nputucak raca (MPa)

N- TeMIlepaTypHHu KOe(UIMjeHT

M- 3ampeMuHa opa y yriby (cm’/g)
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t- remmepaTypa (C)
k- xoeduimjeHT cabujama raca 3aBUCTaH O] IPUTUCKA K TEMEPaType

o
0,933+0,007

ITo ETuHreHy racHu KamamureT ce ofpeljyje u3 ogHoca:
Xs=b,-V," -e" raje cy BpujenHoctn b, M u n yrBphene emmMpHjcKH M H3HOCE:
b,=24,54, m=0,477 u n=0,202.

Tabena 1. Koedunujenr cabujama raca (K)
Table 1. Compression gass coefficient (k)

Temmneparypa ( C)
[purncak (MPa) 0 10 20 30 20
0.1 1.0 1.04 1.08 1.12 1.18
1.0 0.97 1.02 1.06 1.10 1.14
2.0 0.95 1.00 1.04 1.08 1.12
3.0 0.92 0.97 1.02 1.06 1.10

Konmnuuna MeTaHa Koja ce W3/Baja y BasAylIHY CTPY]y pyIOHUKA IedUHHIIE Ce Kao
METaHOOOMIIHOCT, TIPH YeMY CE Pa3JIHKYjy arcolyTHa METAHOOOUITHOCT (KOJHMYMHA METaHa)
U peJaTHBHA METAaHOOOMITHOCT (KOJIMYMHA METaHa Koja ce U3/Baja y pYJAHUKY U u3pahasa ce
10 TOHU HUCKOTIMHE-YTJha).

IIpemMa BenuyMHAMa METAaHOOOWIHOCTH BpINK CE KaTeropusaldja PyIHHKA IO CTEIEHY
YIPOKEHOCTH PYAHUKA METAHOM a IITO je oJpeljeHO TEXHMYKMM HOpMaTHBUMA.

METOAE OAPEBHMBABA METAHOHOCHOCTHU

3a ozxpeluBame BeIMUMHE METAHOHOCHOCTH jeTHOT JIEXKHIITA ITyTeM MCIHUTHBama yTBphYjy
ce BeIMYMHE apaMeTapa:

- IPUPOJHE METAaHOHOCHOCTH yTJba
- caap)kaja METaHa Y UCIIUTHOj OYIIOTHHH,

- ytBplheHe MEeTaHOOOMIHOCTH PYJAHUYKHUX POCTOpH]ja,

- cazap)aja MeTaHa y pyAHUYKO]j MPOCTOPHjU PH 00YCTaBJLEHOM NPOBjETPaBAKY .

[MpuponHa MeTaHOHOCHOCT ce YTBphyje y3umameM y3opaka yrjba Yy PYIHHKY HIH
OyIIOTHHH, y XePMETHYKE MOCYyJe, Te Ce y JTabopaTOpHjCKUM yCIIOBHMa YTBphyje cacTaB
onpeheHor raca.

Canpkaj MeTaHa y y30pKy ce M3pauyHaBa ce Ha CyB yraJb U YHCTY CyIcTaHIy (0e3 Biare u
Tierena) u3 oJHoca;

z, -100

=9 77 (cm®lg) (m/t)
100~ (¢~ p)

7 _ Z,+72,+7Z, (cm3/g)
m

u

109



Z1- KOTMYMHA METaHa KOJU C€ 0CII000IU Y XEPMETHYKO] MOCYIH
Z,- KOJIMYMHA METaHa Koja Ce M3/[BOjU Y MJIMHY IIpHj€ MIbEBEHHa
Z3- KOJIMYMHA METaHa Koja Ce M3JIBOjU NP MJbEBEHY

my- Maca y30pka yriba ()

@°- cazpykaj c1000/IHe M XUTPOCKOIIHE BIIare y y3opky (%)

p- caapikaj mernena y y3opky (%)

Bpku MeTon o1 IPETXOTHOT je YTBphUBame caupikaja MEeTaHA Y UCIIMTHOj OYIIOTHHH, KOja
ce Oymm Ha ey pagunumra (xyxuHe 4-6M ) U U3 UCTe MepHOANIHO (CBaKUX 15 MHUHYTa)
y3uMajy y30pILH KOjU ce aHaIM3Wpajy Ha cacTaB, a 32 METAaHOHOCHOCT ce ycBaja HajBeha
BPH]jEIHOCT.

ITPOI'HO3E U3ABAJAIbA METAHA

[MporHoza u3aBajama MeTaHa y pPYAHUIMMa YIJIaBHOM C€ 3acHUBajy Ha ojpehuBamy
U3[Bajaba METaHAa W3 OTKOMHOT yrjha M KOJHMYMHE METaHa Koja MPUTHYE U3 Cloja U
OKOJIHUX CTHjeHa, Kpo3 MNpciuHe W mykoTnHe. McrpaxnBamuma je yTBpheHo ma ce y
pynHunMa HajBehe KoimumHEe MeTaHa ocioOalajy mpH OTKOmaBamy yriba Pa3InIUTHM
MeToJaMa ¥ TEeXHOJOoTHWjamMa NoOmjama. Y CBHjETCKO] pPyJapCKoj MPaKCH 3a IMPOTHO3Y
n3Bajarmba MeTaHa (IIPOTHO3a METAHOHOCHOCTH) KOPHCTH CE€ BHIIE METOAA M TO METOHE:
ynma, Htndxena, Bunrepa, [latajckor, Crkouminckor, MacNul u ,,CtaTiuctrika Metoma“ .
VY oBom pany ob6pal)yjy ce ocHoBa ,,CTaTucTHYKE METOJE™ a KOja C€ MOXE Ca PElTaTHBHOM
TayHoIINy NMPHUMjEeHUTH M 32 YCJOBE HAIIMX JexulrTa yriba. OBa MeTOJa Ce 3aCHUBA Ha
MPETIOCTABIM J1a METAHOOOMIHOCT PacTe paBHOMjepHO ca AyOouHom. [lomamu moOujeHH
MjepemrMa Ha BHUIIMM XOPH30HTHMa M eTakaMa ce KOpPHUCTE 3a JaBame IPOTHO3e
METaHOOOMJIHOCTH 3a HIKe xopu3oHTe. IIpornosa MeraHooOmimHocTH ce ozapelhyje u3
oJHOCa:

Q, - @ Lo (M)

H'- 1y6uHa HIDKET XOPH30HTA 3a KOjH Ce IPOrHO3Mpa MeTaHooOHIHOCT (M)

Ho- nyOuHa XOpH30HTA Ha KOjEM je MeTaH ecxaaupao (M)

L- cremen MeTaHOOOWIHOCTH, wu3paxkaBa ayouny (M) koja wu3asuBa moBehame
MeTanoobunHocTH za 1 m° CHuft.

LM =He qumeny

Qz _Ql

H,- nyOuHa TOmer akTHBHOT XOPHU30HTa

H;- nyOuHa ropmer akTHBHOT XOPH30HTa

Q- yrBpheHa METaHOOOMITHOCT JOHET XOpPHU30HTa
Q;- yrBpheHa METaHOOOMITHOCT TOPH-ET XOPU30HTA

JlyOuHa 30He TacHe MPOBjeTPEHOCTH oapelyje ce myTeM amjarpama racHe 30HaTHOCTH.

VY aKTUBHUM pPYyIHHUIMA IOYETaK METAHCKE 30HE Ce cMaTpa AyOWHA Ha KOjoj pelaTHBHA
METaHOOGHITHOCT JOCTHKE BpHjeaHocT 2-3 m° CHylt.

JlyOuHa 30He racHe IpoBjeTPEHOCTH H3padyHaBa ce 00pasleM: Ho= Hl' -L@Q -2 (m)
[IpuMjena oBe MeTOAE TPaXH CpeheHy TEXHHUKY JOKyMEHTAILN]y O U3BPLIICHUM Mjepemuma
racHO-BEHTHJIALMOHMX IlapaMeTapa pyJHHKa, T€ C€ Ha OCHOBY JOKyMEHTaluje
U3padyHaBajy:
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- CpeAme MjeceyHO M3[Bajakbe MeTaHa yYTBpheHO Ha OCHOBY Mjepema Yy
BEHTUJIAIIMOHOM XOJIHUKY OTKOIa,
- cpeama KOHILETpaluja MeTaHa y TauKu Mjeperha Ha OCHOBY o0pasiia.
o =,

n

(%)

f,- KOHIIETpanKja y MOjeIMHOM Mjepemby,
Nn- 6poj Mjeperma y Mjecelry.

Cpenma Maca IPOTOKA BazayXa y U3JIa3HO] Ba3AyIIHO] CTPYjH:

Vs
"
V- MjepeHa Maca TMpOTOKa Ba3Ayxa IPH CBAaKOM II0jeIWHAYHOM YTBphHBamy MeTaHa
(m*/mun),
Nn- 6poj Mjepema.
- Cpele MjeceyHO M3IBajarke Ce M3pavyyHaBa U3 o0pasma:

Vn

gs =14,4-Vn- f, (m°dan)
- cpenma JHEBHa Mpou3Bojma oTkona (Po) ce pauyHa obpacuem:

po = PM  (t/dan)
r]rd

Pm- mMjeceuna nmpou3Boama OTKOIA,
Nrg- OpOj pagHUX JaHa.

- cpeama MjeCG‘IHa peilaTuBHA METaHOOOHITHOCT Qm CC U3pavyyHaBa U3 OAHOCA

_9« (m)
n Po

BpujenHoctu cpeame METAaHOOOMITHOCTH ce YHOce y rpaduk ca koopauHatama H (myOumna)
u MetanoobmiHOCT (QM) ¥ METOIOM MaTeMaTHYKe CTaTHCTHKE ce oapelyje GyHkunoHanHa
saBucHoct Qm=f(H). Ha ocHoBy oBHX mojaraka Ha KapTama ce YHOCE H3OJHHHjE
MeTaHoOOHITHOCTH. MHTeprnonanujoM BpujeanocTu 3a Behe nyoune y rpaduxy Qm=f(H) ce
MOTY OJPEIUTH MPOTHO3E BPUjEIHOCTH METAHOOOWIHOCTH 33 XOPU30HTE 4YHja ce
€KCILTOATAIH]a MIPOjeKTYje.

VY ciydajy kaja je mpupaiitaj MeTaHOOOUITHOCTH ca TyOMHOM MPOMjemhHBa a He KOHCTAaHTHA

BEJIMYNHA, YMjECTO H3pas3a om= H'—Ho 12 KODHCTH C€ H3pa3 o H'-H, +om (m3f).
L L

3AKJbYHAK

VY3umajyhm y 003up MOTEHIMjaJHE OMAcCHOCTH KOj€é y MOJ3EMHHM pyIHHIHNMA YIiba
y3pOKYjy I0jaBe MeTaHa HECIOpaH je 3aKjby4ak Jia ce NpoOJIeMaTHIM W3/Bajarba METaHa
Mopa mpulil CTPYYHO y3 YBaKaBarme€ IIOCTABKM HAYYHHX HCTPaXHMBamba W CTEYCHUX
HCKYCTaBa.
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Jartu mpernen paziMYMTHX METOJa NMPOTHO3E W3/Bajaka METaHa M3 YIJbEHUX CII0jeBa M
npatehux Hacjara Koje ce MpUMjemyjy Y PyAapcKoj MPakCH y CBHjETy MOKa3aia cy 3Hayaj
KOjU ce TpHaje W3ydaBamy II0jaBa METaHa M EIMMUHHCAama YIPOKCHOCTH METAaHOM.
Bynyhu pa3Boj pyaauka yriba npensula crymrame pyJapckux pagoBa Ha cBe Behe myOnHe
a KOjuMa ce ca CUTypHOIIhy ¥ METaHOHOCHOCT, IITO 3aXTjeéBa KOMIUIEKCHO mpaheme racHo-
BEHTIJIAIIMOHNX OJHOCAa Yy Cajallmkoj (a3u eKCIUIoaTaldje W CHCTEeMAaTCKO MPETXOIHO
UCITUTUBAHE OTKOIHUX I10Jba Y3 TEXHMYKH JOKYMEHTOBAHE ITapaMeTpe IPUPOJHUX YCIOBa.
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PE3UME

Moporonike ¥ CTPYKTYpHE KapaKTEpUCTHKE Py/a IMMOHNTA II0jeJHHIX JeKHUIITA WIH PYJHHX Tela,
Beh mpu oTKomaBamy, y3poKyjy JoOujame BEIMKUX KOIMYMHA MYJba, Kiiace kpymHohe ucmon 30 pm.
CBaku ajbu noctymnak nosehasa yneo OBHX Kilaca M3 KOjHX ce yoOWdYajeHHM MOCTYIIIMMa MpUIIpeMe
MHHEpAJHUX CHPOBHHA HE MOKE M3/BOJUTH KOHLIEHTpPAT 3aJ0BOJbaBajyher KBaJHTeTa, T€ YECTO
NpeCTaBIbajy OTIAJ HEMOro/IaH 3a JIeNOHOBambe. [IpuMeHa KOHBEHIIMOHAIHUX MOCTYIIaKa pUIpemMe
MHHEpAIHUX CHPOBHHA HA MYJbEBE HJIM MEIIaBUHE Ca BUCOKUM IPOLICHTOM MYJba BEOMa je OTeXaHa, a
kaTkaza u Hemoryha. ®mokyrnanuja Myjba ca BHCOKMM CajipyKajeM JIMMOHHMTa M CeJICKTHBHA
(IroKyTanyja TMMOHNUTA U3 MYyJbEBa Ca HW)KUM CafpKajeM JIMMOHHUTA Cy MOTCHIIHjaTHO aTPaKTHBHU
MIPOLIECH 3a TPETHUPAE TAKBUX CHPOBHHA.

VY oBom pany Cy npukKazaHW U aHaJIM3UPAHU HNPECIMMUHAPHU PE3YJITAaTH HUCHIUTHBAKA (bnorcynaunje
JIMMOHHWTA ACJIOBAKBLEM IMOJIMaKpUIaMuia, Kao yCjIoBa 3a JaJbu NMOCTYIIaK Banopmam/lje JIMMOHHUTA.

KibyuHe peun: mTuMOHUT, (Iokynammja

FLOCCULATION AS A PRECONDITION FOR UTILIZATION OF LIMONITE
FROM SLUDGE

ABSTRACT

Morphological and structural characteristic of limonite ore from some beds or mineral bodies, already
at excavation, cause getting of large quantity of mud of size class below 30 um. Each further
procedure increase share of these classes, from which it is not possible to derive concentrate of
satisfactory quality utilising ordinary mineral prcessing procedures, and therefore often represent
waste not convenient for disposal.
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The application of conventional procedures to prepare mineral mud or mixed with a high percentage of
silt is very difficult, and sometimes impossible. Flocculation sludge with high content of llimonite and
selective flocculation limonite from mudd with the lower content of the limonite are potentially
attractive process for the benefication of this material. This paper presents preliminary results and
analysis of research of limonite flocculation with polyacrylamide as condition for further process of
valorization limonite from mud.

Key words: limonite, flocculation

YBOJI

[MpuMeHa KOHBEHIIMOHAHHUX TIOCTYyNaKa MPUIPeMe MHUHEPATHUX CUPOBUHA HA MYJHCBE MU
MEIIaBHHE Ca BHCOKHM IPOLCHTOM MyJjhba BeOMa je OTeXaHa, a KaTkaga W Hemoryha.
drokynanyja W CceldeKTHBHA (IIOKyJIalMja Cy TOTCHIHjadHO aTPaKTUBHU IPOIECH 3a
TpeTHpame TakBuX cupoBuHa. [Ipoilec ce 6a3upa Ha CTBapamy yciaoBa y KOjiUMa ce MoJIuMep
¢rokynanTa agcopOyje CeNeKTUBHO Ha MOBPIIUHM jeTHOT MHHEpAa, a He Ha JIPYTUMa.

Mopdoonike 1 CTpyKTypHE KapaKTepUCTUKE PYAa JIMMOHHTA I10jSJUHUX PYIHHUX JISKHUIITA
WIn pyJHUX Tena, Beh mpu oTkomaBamy, y3pOKyjy AoOWjame BETMKHX KOJMYWHA MYJba,
knace kpynHohe mcmox 30 pum. Y mporecy ycuThaBamwa pyjAe JHMMOHHUTA 110 MPaBHIY Ce
CTBapajy HOBE KOJIMYMHE MyJba KOje y ceOM 4YecTo CaJip)Ke BHUCOK Y/EO JIMMOHHTA. 300r
TOra, Makako yCIEIlaH MOCTyIaK KOHIEHTpanuje 01o, uckopuinherme reokha y oaHOCY Ha
PYAy je HUCKO ¢ 003upoM 1a, Beh y TOKy OTKOMaBama, yCHTHAaBaha, Pamha U OJMYJbHBAbA
pyZe, BEIHMKU [A€0 TMpena3sd y OTHagHH MyJb KOjU je, 10 CBOJUM €JIeMEHTapHUM
KapakTepucTukama, u3mel)y KonowmgHOr pactBopa (dectuie kpymHohe mcmox 1 pm) wu
cycier3uje (decturie kpymHohe mo crotuHak pm). OBO HapaBHO MoBehaBa TpPOIIKOBE
MIPOU3BOJIH-E, YTPOIIAK €HEpPTrHje M cMamyje Npodut, Moxke ce pehu y Mepu y kojoj ce
W3/Baja OTMAJHA MyJb. 300r TOra peliaBame OBOI MpobOjeMa HUje H3a30B caMo 3a
HCTpaXMBave HEro M 3a BIACHUKE PYAHUKA

Y oBOM TpeHyTKy, y HajBehem Opojy ciy4ajeBa MyJb Ca BHCOKHM CaapKajeM JIMMOHHUTA
MpencTaBiba OTMAl, Al W MOTCHINjaHy CHPOBHHY 3a M00Hjae CUTO3PHOT KOHIIEHTpAaTa
numonuTa. KOHIIEHTpalija KOPHUCHUX KOMIIOHEHATa WM OJiBajaibe BHUIINEC KOPHUCHHUX
KOMIIOHEHATa M3 MYyJbEBa, BHINC O] JBajJeceT TOJWHA W3a30B je 3a yTBphHBame
TEXHOJIOIIKOT MOCTYIKa J00Wjama KOHIEHTpaTa, ca 3aJ0B0JbaBajyiUM TEXHOJIOUIKHM H
€KOHOMCKHM Tiep(opMaHcaMa, He caMo Kaja je y MMUTaby JUMOHHUT W HE CaMO MOCTYIIMa
TPUIIPEME MHMHEPAIHNX CHPOBHHA. JelaH OJ MOCTyNaka KOjH y TPUIPEMH MHHEPaTHUX
CHpOBHMHA MMa HajBelly BepoBaTHONY Jia Jia TIO3UTHBHE PE3YIITATE jeCTe TOCTYIAaK Y KOjH ce
CBAaKaKO YKJbYUYjy W TPOIECH TAIOXErha, QUITPUpPaa U TEIEeTH3AINje BEOMa CUTHO3PHOT
KOHIIEHTpAaTa JIAMOHHTA.

Y 0BOM pajy Cy NMpHKa3aHH MPEeTMMUHAPHU PE3YJITATH UCIUTHBaka MOI'yhHOCTH IpuMeHe
mocrynka (GJOKyJalWje W CelNeKTUBHE (QUIOKyJNandje OTHaAHOT  MYyJba-TIpenBa
XHJIPOIMKIIOHA Ha cemapanuju pyaauka ,,Mittal y [Ipujenopy xoju cy ypaheHu y okBupy
npojexTa “UcTpakuBame peieBaHTHUX (PEHOMEHA y TPOIECHMa eKCIUTOATIIN]€ MUHEPATHUX
CHpPOBHHA,, KOjU (prHaHCHpa MUHHCTapCTBO 3a HayKy M TexHOrHjy Pemybmuke Cpricke y
JIeTly KOju ce OJHOCH Ha (UIOKYNanujy Mysba ca caapxkajeM Fe mpeko 52%, xoju mo Ttom
KpPHUTEpHjyMy TIpeJICTaBJba 3a70B0JbaBajyhn KoHIeHTpaT TUMOHNTA. LI1Jb OBHX MCITUTHBAbHA
6o je na ce yrBpan MoryhHocT o0ujama MyJba ca JOBOJBHO HHUCKHMM CaJIpKajeM Boje Ja
ce OCTBapW YCIjelIHO (UITPUpame M KacHHje YCI[jellHa IeNieTH3anuja. ¥ OBOM paiy
pasmarpaHa cy caMmo nuTama (IIOKyJanuje y ABOGa3HOM CHCTEMY: JIMMOHHT BOJa, CaMO
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JieTioBabeM (UIOKYJIaHaTa THIIA TOJIMaKpUIaMH/a Tako J1a Ce M IMCKYCHja OJJHOCH Ha TaKBe
ciydajeBe He YKJbydyjyhn um moryhHOCT mpuMeHe Ipyrux peareHaca y IHJby CTBapamba
MIOBOJBHUX YCIIOBa 32 (hIIOKYIaIujy.

OCHOBE

OcHOBHH TTPOOJIEM KOjU C€ jaBJba MPHU Cemapaliju pa3IuduTHX MHUHEPATHUX KOMITOHEHATa
U3 MyJbeBa jecTe YHMILCHHIA Ja CYy MYJbEBU ICEYAO KOJOWIHA CTamba, Kajaa JejoBambe
GU3MYKUX — CHa, KapaKTepUCTHYHUX 33 KOHLEHTPALM]y IOCTYMIHMa MpHIPEeMe
MUHEPAIHUX CHJIa, Kao IITO Cy CHJa IpaBHTAIlUje, MArHETCKA CHJIA HJIM €JIeKTPUYHA CUIIa
YMjU WHTEH3UTET AMPEKTHO 3aBUCH O] Mace 3pHa, Ia MpemMa TOME M KpynHolhie, MpakTHIHO
He JleNlyjy Ha YBpPCTE YECTHIE HEro Cy MHOTIO BHINE M3pakeHe cuiie bpayHOBor kperama,
Mehymorekyncke cuie, eneKkTpocTaTMdKe cuie oadujama, Ban nep Bancose cuie
uHTepaknuje wusMely nBa nmunona, cranHa WM WHOyKoBaHa. Ban gep Bancosoj
MPUBJIAYHOCTH CYMPOTCTaB/bajy ce oa0ojue bopoBe cuie, o0 KOjuX A0jda3d Kaja ce
MOJICKYJIH TIpUOIIIKaBajy U kanga aohe 1o mehycoOHor omoujama MOMymheHIHX MOJICKYICKUX
opbutana. CMamemeM pazmaka Mel)y MoJieKylinMa o100jHe criie Bpiio Op3o pacty. Hecture
0CTajy y BOJH CTaHO Yy TMOKPETY 300r €IEeKTPOCTATUYKOT HACJCeKTPUCAa KOje W3a3HMBa
UXO0BO Y33ajaMHO OJI0Hjabe M JOBOJHU JI0 CTAOMITHOCTH CHCTEMA, a YTUIA] (GU3NIKUX CHIIA
Ha KpeTame 4YecTHlia je oHeMoryheH. ¥ THM yclIOBHMa Ce€ pajid O CTaOWIHKM CHCTEMHMA.
Jla 61 ce CTBOPHUITH YCIIOBH 32 e(hUKACHO AEI0Bame PU3NIKHUX CHIIA KAO0 IITO j€ Y TATOKEHY
CWiia TpaBHUTAalldje TMOTPEOHO je Mpe CBera Jaa Ce EJICKTPOCTATHYKO HACICKTPHCALE
MOBPILIMHA YeCTHLAa HeyTpaJIHIIe Kako He Ou gonasuio 1o MehycoOHOr oadujama 4ecTura.
3a moctuzame 3a10BOJbaBajyhie Op3uMHE TajOXkKemha HAJCUTHUJUX 3pHA (HIp. YecTHIa
KOJIOWJIHUX JNUMEH3HWja, i U OHMX HEKOJMKO ITyTa KPYMHHjUX) MOTPEOHO je HM3BPILUTH
MIPETXOIHO JICCTA0MIU3AIIH]Y CHCTEMA.

Jlecrabunuzanuja cuCTeMa TEOPUJCKH C€ MOXKe MNOCTHhM NPOMEHOM KapaKTepHCTHKa
Meaujyma (KOMIIPECHjOM JIBOJHOT EJCKTPHUYHOT CJI0ja, CMAambCeHEeM BHCKO3HOCTH) U
MIPOMEHOM KapaKTepPUCTHKa KOJOWIHUX 4YecThla (aJCOpPIIHMjOM joHa eJIEeKTPOoJHuTa Ha
MOBpIIMHAMA YEeCTHI[A INTO pe3yiTHpa CMamemheM, OJHOCHO  HeyTpajHcambeM
HAaeJeKTpUCamha YECTHId, YMME C€ YKIamajy pas3io3n CTa0WIHOCTH CHCTeMa WM
azicopOIMjoM mouMepa U 00pa3oBameM MOCTOBa M3Mel)y yecTHia YuMe ce OHe YAPYKY]Y
o0pazyjyhu ¢mokye).

OJIOKVIIALIMIA

Y npunpeMd MHHEpaHMX CHPOBHHA MOTY OWTH HMHTEPECAaHTHH MYJbEBU y KOjUMa je
XEMHUJCKU CacTaB YBPCTUX YECTHIIA 33/10BOJbaBajyhu, HA MpUMEP MyJb U3 PyIe JMMOHHUTA
canapxu npeko 50% Fe ca 3amoBospaBajyhum ydenrhem octamux KOPUCHUX WM IITETHUX
KOMITOHEHATa U MYJhEBH KOjH MIPEICTaBIba]y TOTEHIHjATHY CUPOBUHY M3 KOJHX j€ TIOTPEOHO
OJIBOJUTH JIBE WJIM BHIIE PA3JIMYUTHUX YBPCTUX (ha3a, OJHOCHO Pa3IMUMTUX MUHEPATHHUX
KOMITOHEHaTa. ¥ MpBOM ciiydyajy mpoOneMm je epukacHo ofBajame TeuHe (aze. YKOINKO ce
po0JIeM He MOXKE PEIIUTH Y MPOIIeCy 3ryIIkhaBamka U GUITPUPaka U MPH PEIATHBHO BPIIO
BHCOKHM pa3jiHKaMa y TpUTHCOuMa Moryhe je MNPHMEHUTH TMPETXOIHH IOCTYIIaK
¢dokynalmje WIM Koaryjamnuje y 3aBUCHOCTH OJ KpymHohe dYecTHIla W HPUMCHCHUX
peareHaca, OTHOCHO y 3aBHCHOCTH OJ MEXaHW3Ma yIpyXXHBama dyecTulia y ¢iokyie Behnx
JIVMEH3Wja Ha Koje he (u3muke cuiie M3pakeHHje NIEIOBAaTH M JIOBECTH 10 YCIICIIHH]jET
HCTHUCKHMBAaa BOJIE Y MPOLECY TAJOKEHha WM KpeTama (IIOKyJa MoJ| IejCTBOM pa3iuKa y
MIPUTUCIIAMA.
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VY nuTeparypu ce 4ecTo TePMUHM Koaryianuja U (UIOKyJalyja KOpUCTe Ka0 CHUHOHUMHUM.
ITocToje M MUNUBEWa Na Koarylanuja mperxoqu (UIoKynanuju. Mu cMO CKIOHH JPpyroM
MHUIUBEHY [0 KOME JAecTadWin3alyja HEeyTpaMCamheM IIOBPIIMHCKOT HaeJeKTpPHCabha
J0JIaBalbeM HEOPraHCKUX jeoubermha je Tporec Kkoarymandje. [Ipomec dopMupama
KPYIHHjUX arjoMmepara oJf MapTUKyJda M3 CYCICH3Hje Ie0BAheM BHCOKOMOICKYJIAPHUX
oyimMepa je ¢uiokynanuja. Mi3MeHa MOBPITUHCKOT HAaeJeKTpUCamha 3pHA je caMo jelaH O
MexaHu3ama Quokymnanuje. FcTo Tako 3Ha4YajaH MEXaHU3aM je B CTBapame MOCTOBa n3Mehy
3pHa MPEKO MoJieKyna QuiokysiaHta. Y (HU3WYKHM TOJbHMA, ako je Be3a m3Mmehy 3pHa y
(bIoKyIM JOBOJFHO YBpCTa IMa ce (IOKyna He pa3dHja y yClIOBHMa KpeTama (QUIyuaa WIH
3pHa, JICIIOBAaE CUJIA TIPUBJIAYCHa WIN OA0HUjama Jellyjy Ha (IIOKYJly Kao Ha jeIMHCTBEH
cucteM. 3ato je mpu u3bopy (GoKynaHaTa U ycioBa (UIOKyJalMje BeOMa BaXKHO UMATH y
Buay 3anoBoseaBajyhy mocrojaHocT ¢uokyna. Y TOBOJGHUM HPUPOJHHUM YCIOBHUMA
(Irokynanyja Mo)xe HacTaTH Kao CIIOHTAHHW IPOLEC KOjU Ce ONUrpaBa y IHJbY CMambeHha
c11000/1HE TIOBPIINHCKE CHEPTHje.

OJIOKVYJIAHTHU

VY npunpeMu MHHEpaTHHX CHPOBHHA Kao (IIOKYIAHTH CE BeOMa YECTO KOPUCTE OpraHcKa
jenmbema THIA TONIMMeEpa, Koja y BOOH 00pa3yjy MOoNMMEpHE HH30BE-MaKPOMOIICKYIE ca
BHCOKHM cTeneHoM nonmMepmsanyje (n=500-5000 u Bumie), BETUKOM MOJIEKYIICKOM MacoM
1 3HATHOM JTYXXHHOM (U 10 | MHKpoMeTap).

Y 3aBHCHOCTH 0]l cacTaBa IOJIapHE IpyIe MOJUMEPH Ce Iujelie Ha: HejOHOTeHEe TOoJIMMEepe,
Koju caapke HejoHorene rpyme (- OH, > CO), kao mTo je cKpoO, OKCHETHIIETyNo3a,
MOJMAKPUIIOHUTPUII U JIP., aHjOHCKE TOJIMMeEpe, Koju caapke aHjorcke rpyne -COOH wnnu -
COONa, - SO;0 mmm — SOsNa, - OSO;3;Na u ap.), Hmp. Na-moiMakpuiaar, KaTjOHCKE
moimMepe, Koju caapke kaTjoHcke rpyme (-NH,-NH), Hnop.: monueTwuieHaMuH,
MOJIMAKPUIAME]] U JIP., U aM(oTepHe monumepe, KOju caapike aHjOHCKE U KaTjOHCKE rpyIie,
HIIP.: XUIPOJU30BaHH MOJHAKPHIaMUI. Bpio 3HauajHa KapaKTEpUCTHKA aMU/a C acleKTa
MeXaHHU3Ma BUXOBOT JIEJIOBAlbA j€ JIa MOTY Jia rpajie BOJOHUKOBE Be3e.

BomonnkoBe Bese cy crenmpuyaH THUIT JATON-IUION Be3e. IbuxoBa cuia mpejicTaBiba
Hajjauy Mehymonekyiacky cuiy. JaBiba ce u3mel)y aToma BOJOHHMKA BE3aHOI 3a KUCCOHHK,
a30T Wik (GIyop, U EIEKTPOHETATUBHOT atoMa. BOJIOHHKOB aTOM Ha Taj HauuH npemormrhyje
JIBa aToMa, Ia ce BOJOHWKOBA Be3a Ha3WBa W BOJOHHKOB MOCT. JIpyrw atomm, cem
BOJIOHMYHOI, HE MOry Ja o0pa3yjy THII BOJOHMYHE Be3e, 3aTO IITO MMajy OKO je3rpa
YHyTpaIllibe JbyCKE €JICKTPOHA, KOje YCIIOB/hAaBa]y jaKo 010Mjame u3Mel)y \bHxX U eleKTpoHa
CYCEHUX MOJIEKYJIa.

IMopex Tora mITo ce KOPUCTE y MPUIPEMH MUHEPATHUX CUPOBHHA MOJMAKPUIAMUAN CE Kao
¢utokynaHTH Kopucte y npedninhaBamy OTNAJHUX BOJA, Y MHAYCTPUjU TAIMpa UTA, C TUM
LITO je TOCTAaBJBEHO M NMHUTAKE INTETHOCTH IO 37IpaBJbe JbYAW y NpedninhaBamy BoJa 3a
nnhe n MHAYCTPHUjU XpaHe.

MEXAHU3AM ®JIOKYIIAIINIE

VY cnydajy kama ce 3a (proxynanujy Mopa MPUMEHUTH (DIOKYIaHT, HE3aBUCHO O]l HETOBE
MIpUpOJIe U ycioBa QIIOKyJHMpama, Moxe ce pehu 1a ce mporec Groxynanuje oaBuja y aBa
cragujyma:
e VYV mpBOM CTaaHjyMy OJHTpaBa ce afcopiiyja (IOKyJaHTa Ha MOBPIIMHN YECTUIA
Koje ce YAPYKY]Y,
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e VY npyrom craagjymy Jojla3M A0 YAPY)KUBame 4ecThla 3axBasbyjyhu nenoBamy
aJicopOOBaHOr peareHca.

Ca Teopujckor acrekta 00a oBa CTaadjyma cy u3a3oB 3a uctpakuBade. O0jaBJbeH j& BEITUKH
Opoj pamoBa kKako W3 oOnacTh QUIOKyNanMje y TPUIPEMH MHUHEPATHUX CHPOBHHA,
npeunihaBakby OTHAJHUX BOAA, XEMH]JCKOj, MpeXpaMOeHOj, TEKCTHIHO] WHIYCTPHjH,
HHIYCTPUjU TMamupa, paduHanwju Hadpte w ap. Moxemo pehum nma je wmexaHunzam
(bnokynamnuje 10cTa UCTpaKWBaH M J1a MpeMa ca3HambuMa JI0 JaHaC HHje jeJMHCTBEH HETro
3aBUCH OJ] TIPHPOJIC MUHEpala, BPCTe NPUMEHCHUX peareHac, pH BpexHoCTH UTH U J1a ce
OJIBOjEHO MOpajy M3y4aBaTH MeXaHu3aM ajcopOlyje peareHaca M HM3MEHa IOBPIIUHE
MHUHEpaJia HaCcTaJIuX JCIOBAlkEM pearcHaca U MeXaHu3aM yIpy:KUBamba YeCTUIIA.
AncopOiuja ¢uioKyJaHaTa Ha MOBPIIMHHM 3pHA 3aBUCH O] IHMXOBHX MOJAPHUX rpyna U
MOXE C€ OJBHjaTH Ha 0a3m (HU3UYKE M XEMHUjCKe aicopOImje M, Kaja ce paad o
¢drokymaHTHMa KOjU MOTY Jia TpajJe BOJOHHKOBY Be3y, Kao INTO je ciydaj ca
NoJMaKpuiIaMHuIUMa, Ha 0a3u JiefioBamba BOAOHHKOBE Bese. Dusmuka ajcopOiuja oaurpasa
ce JIeNOBAalkEM EJEKTPOCTATHYKHX CHJIa KOje JO0BOAe M0 ancopOuuje QuiokynaHata Ha
OCHOBY CYIPOTHOT' HAaeJIeKTPHCatha MOBPIIMHE U aKTUBHOT joHA (IioKynanTta, 6e3 003upa Ha
IbUXOBY XEMHJCKYy MOPUPOJY WIH [elOBAeM JHUIOJIHUX CHJIA NpPUBIAYCHa KAaKo Ce
oOjammaBa  (hJIOKyNaIja jOHCKHX THIIOBa Kpuctana (pryopuT) (IIOKyTaHTHMAa THIA
HEjOHCKHX MOJHAKPUIAMHUIA.

XeMujcka Be3e Cy IPOU3BOJ] XEMH]CKUX CHJIa NIPUBJIAUCHa METajla ca MOBPIIMHE MUHEpaa
U MOJIMMEPHUX Ipyma 4uMe je Moryhe ¢opMuparme MOBPIIMHCKOT jeIHbEHha KOBAICHTHOM
w joHckoM Be3oM. KopaunanmoHe Bese cy Moryhe kaja ce pagu XelaTHMa WIH
00pa3oBaHNM KOMIUIEKCHUM jelUIbEHhbHMa KOja HAcTajy aicopOLUjoM monuMmepa Ha
MOBPIIMHU MHUHepaja. BoJOHMKOBE Be3e HacTajy Kaja aToM BOJOHHKAa W3 OPraHCKOT
jenumea CTBapa Be3y ca jaKo EICKTPOHETaTHBHHM aTOMHMa KHUCEOHHKa, CyMIIOpa WU
a3oTa Oynyhn na aToM BOJOHMKAa HMa CBOjCTBO Ja HPHMH €JEKTPOHE OJf aToMa U3
MOBPIIIMHE MHUHEpata 00pa3yjyhul BOZOHHKOBY Be3y

ArperoBame decTuIa (DIOKYIAIHjoM, MOXE C€ OCTBAPUTH XHAPO(OOU3AIIjOM FHHXOBHUX
MoBpIIMHA XuApodoOm3upajyhuM peareHcuMa, Hajuemmhe THIA MacHHX KHCEIWHA WA
JICTIOBabEM BHCOKO-MOJIEKYJIAPDHUX MOJHMMepa, OJHOCHO peareHcHMa Tura (JoKyliaHaTa.
diokyranyja 4ecTUIla MHHEpaia XuApoQpoOH3alKUjoM HAacTaje Kao MOCIEIHIa CMamhCha
€Hepruje Xuaparaliuje MUHepalla Tako Jja Cy CUJIe aJiXe3uje Marmbe 0J1 KOXe3MOHUX CHJIa LITO
yCJIOBJbaBa Y/APY)XKHBame yecTHla y arperare-iokyse. I[lpu Tome Huje UCKIbY4eHO aa
JIeTyjy MOJIEKYJICKe CHJIe TIpHUBIiauea n3Mel)y yrsboBoJOHMYHMX JlaHala aJIcOpOOBaHKX Ha
MOBpIIMHAMA Pa3IMUUTUX decTuia. @DJokynanuja BHCOKOMOJIEKYJApHUM MOJIMMEpHUMa
HACTaje yIpYXKHBamEeM YECTHIA 33 padyyH aJcoprOuje MOJIeKysia WM MHLeNa MOoNuMepa
((pmoxynaHTa) KOjU CBOjUM YIJHOBOJOHHYHHAM paJKamuMa o0pa3yjy m3mel)y decTuima
,MocToBe*“. CIMKOBUTO 00jallll-emhe OJ] KOra Ce 4ecTO IT0JIa3u je Ja ce MaKpOMOJIEKYyJe
¢utokynaHara ca BHIIIE MOJAPHUX Ipymia acopOyjy MOJapHUM IpyliaMa Ha BHIIIE YECTHLA U
Jla ajicopOuuja Tede JBOCTENEHO — MPBO CE CBaKa MaKpOMOJIEKyJa yuBpihyje ca HEKOJIUKO
aKTUBHUX TpyNa Ha jeJHy 4YecTully (MpuMapHa ajacopOImja), a 3aTHM ce ca CIOO0IHUM
rpymama yuBpmhyje Ha Jpyre decTuie, Be3yjyhnm HX ,,MOCcTOBHMAa“ (CeKyHAapHa
agcopOumja).
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Crnuka 1. lllemarcku npuka3 (GaoKyJie 1eI0BambeM MOJHaKpHIaMUIa
®urype 1. Shematic presentation of floccule under the influence of polyacrylamide

EKCITEPUMEHTAJIHU JJEO

Hemocpenun nmsb OBHX HCIIUTHBAama jECTe Ja Ce JEJIoBameM (DIOKyJTaHaTa cMamu
MOTPEOHO BpeMeE TaJIOKEHa MyJba, Pajyl 3aIITHTE KUBOTHE CPEIMHE, KOJH C€ Y IPOTHBHOM
TaJI0KU FOIMHAMA U IIPEJICTaB/ba HEMOTO/laHy jaJOBHHY.

Omutu Tanoxemwa cy pajeHu y (QYHKUMjU BpeMEHa TaloXewmha JIUMOHUTA U3 MyJba Y
NPUPOJTHUM YCJIOBMMa TajoXkema, y GyHkumju pH u y QyHKOIMjU KOHUEHTpaluje
pa3nmuuuTuX (IIOKyJIaHaTa THIA TOJHAKPHIaMU/aA.

Y30PAK 3A UCITMTUBABA

Kao y3opak 3a mcnutrBama KopuIIheH je MpelnB XUAPOLMUKIOHA 32 0/IBajabe MyJha Kao
Ne(UHUTHBHE jaJOBHHE Ha IIOCTPOjelYy 3a MpHUIpeMy pyae iauMmoHuta y Owmapckoj
cnenehnx KapakTepuCTHKA;

pH mye 7,2

I'ycruna mynme 1098,57 g/l

Cazprkaj 4BpCTOT Y MyJIIH 138 g/l; 12,5% Pv wiu 3,98% Pm
Crnennduyna rycTHHA UyBpCTE (hase 3,5 g/lcm3;

TaGena.l. ['paHynOMETpHjCKH CacTaB M XEMHjCKU CAaCcTaB IO Kiacama KpymHohe uBpcror
Table 1. Granulometric and chemical composition by sizeClass of solid

Kiaca kpynHohe M, g M, % Fe Mn Sio2
Va3 138,00 100,00 52,62 1,39 7,00
+ 0,025 16,66 12,07 47,72 1,25 16,80
- 0,025+0,017 2,08 1,51 51,02 1,32 9,65
-0,017+0,012 7,25 5,25 52,52 1,35 7,62
-0,012+0,009 23,24 16,84 54,57 1,35 4,18
-0,009 88,77 64,33 53,07 1,43 5,79
PEATEHCHU

Kao ¢uokynantu y oBOM paay KopumiheHH Cy peareHCH THUIMa IOJIMaKpuiiaMua
CH,CHCONH,, mpou3Bohaua ca pa3iuuuTOM IyXXKHHOM JIaHI[A KOjU CY y OBOM paay
obenexxenn o3Hakama A, B, Cu D.

3a perynucame PH BpeaHocT kopHunheH je HaTpHjyM XUAPOKCHUI.
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MNOCTVYIIAK OAPEBUBAKA BP3UHE TAJIOXKEBA JIMMOHUTA

Onutn Tanoxemwa pahenu cy y ypehajy 3a diaokynupame ca 5 mexapa 3ampemuHe no 1
mutap (cimuka 2). OIOKyIaHTH Cy NPHUIIPEeMIbeHH Y BHAY 5 % pacTBopa W JOJaBaHU y
nexape ca y30pKOM [0 JKeJbeHE KOHICHTpaluje. Pe3ynratu UCuTHBamba MPUKa3aHu Cy Y
TabenaMa 1 Ha AujarpaMuMa.

S < T

-_
.r .

a) 0)
Cruka 2.a) Ypebaj 3a ¢uokynupame  0) MaraerHa Mjemanumna.
Figure 2.a) Device for flocculation b) Magnetic mixer

Bucuna nexapa 127 mm
3anpemuHa exapal 000 ml

MMPUKA3 U JUCKYCHJA PE3VIITATA UCITUTUBABA

Pesynratu ucnutuBama Mpukasanu cy y Tabnuiama 2,3,4 u 5. rae je:

U — Ypomak ¢uiokynanra (g/t)

Vs — cpenmba Op3MHA TaloXKeHha, mm/min, TK - KPUTUYHO BpHjeMe TaJlokKemba, min,
Pv, Pv* — 3anipemuHcKky yno uBpere dase, HakoH 15 min u HakoH 24 yaca %,

Pm, PV* — macenu yano uBpcre ¢ase, HakoH 15 min u HakoH 24 vaca %.

Tabena 2 Pesynrartu nucnntrBama Qiaokynanra A
Table 2 The research results of flocculant A

drokynant A
Onut .
pH [ U(gft) | tk(min) | Vs | Pv (%) | Pm (%) | Pv*(%) | Pm* (%)
1 7,1 90,0 1,3 43 16,6 13,9 74,6
2 7,1 100 2,5 30,4 7,8 33,8 10,4 36,4
3 7,1 250 3,5 20,6 7,6 32,6 10,2 35,2
4 10,2 47,5 29 3,2 12,4 10,3 50,8
5 10,2 | 100 15 38,0 7,1 31,6 8,0 36,6
6 10,2 | 250 4,5 18,0 5,1 21,1 8,6 39,9
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Tabena 3 Pesynraru ucnuruBama ¢uiokynanra b
Table 3 The research results of flocculant B

Bpoj ®nokynant b

omura | pH | U(g/t) | tkimin) | Vs | Pv (%) | Pm (%). | Pv*(%) | Pm*(%)
1 7,1 90,0 1,3 4,3 16,6 13,9 74,6
2 7,1 100 4,8 10,5 10,5 49,7 13,1 52,3
3 7,1 250 2,2 23,7 11,3 54,9 13,9 57,5
4 102 | ---- 47,5 2,9 3,2 12,4 10,3 50,8
5 10,2 100 9,5 8,0 4,6 18,9 9,1 42,6
6 10,2 | 250 1,5 36,7 7,5 33,7 8,2 37,8

Tabena 4 Pesynrarn ucnimtrBama ¢iaokymanra L]
Table 4 The research results of flocculant C

Bpoj dnokynant 1]

omura | pH | U (g/t) | tk (min) [ Vs | Pv (%) | Pm (%) | Pv* (%) | Pm* (%)
1 7,1 90,0 1,3 4,3 16,6 13,9 74,6
2 7,1 100 0,6 1052 | 10,3 48,3 12,9 50,9
3 7,1 250 0,9 66,3 11,3 54,9 13,9 57,5
4 10,2 47,5 2,9 3,2 12,4 10,3 50,8
5 10,2 | 100 5,5 10,5 6,0 25,7 8,2 37,6
6 10,2 | 250 3,5 19,4 6,0 25,7 7,9 35,6

Tabena 5 Pesynratn ucnntuBama diuokyitanra /]
Table 5 The research results of flocculant D

dnokynanT /|

Bpoj

omura | pH [ U(g/t) | tk(min) | Vs | Pv(%). | Pm (%) [ Pv* (%) | Pm*(%)
1 71 | ------ 90,0 1,3 4,3 16,6 13,9 74,6
2 7,1 100 2,3 24,0 8,7 39,1 11,3 41,7
3 7,1 250 0,5 142,0 8,7 39,1 11,3 41,7
4 10,2 | ------ 47,5 2,9 3,2 12,4 10,3 50,8
5 10,2 | 100 9,5 7,8 4,6 18,9 8,6 39,9
6 10,2 | 250 15 43,3 6,7 29,2 7,9 35,6

AHamu30M pe3ysiTaTa TaloXKewa JuMoHWTa y GyHkuuju pH, 0e3 d¢uiokymanta u ca
(ItoKyNnaHTHMa THIA ToJMaKpuiamMua npu kouenTpanuju 100 u 250 g/t va pH 7,1 u 10,2
MOTY ce M3BECTH ciiesieha 3anaxama.

1.

Jlanexo Hajayxe KpUTHYHO BpeMe Talokemwa t, ocTBapyje ce IpH Talloxkewy 0e3
¢uroxynanra Ha npupoanoj PH BpemHoctn (7,2), a 3aTUM IIpu TaJloXemy 0Oe3
¢nokynanra Ha pH 10,2, CariacHo Tome, Op3uHa Tamoxema VS 0e3 (iaokyaaHaTa
jé MHOTO Mama, 4ak H mpeko 70 myTa, ako IOCMaTpaMo pe3yiTare TajJoXema y
TOKy 15 MuHyTA.

AHanmM30M pesynTaTa TaloXKema JUMOHHTa 0e3 (iokymaHTta mocie 15 MuHyTa
TalOXKeka OCTBAPEH je M 3HATHO MAamH CaJka] YBPCTOT y HCTAIOKEHOM
npoussoay (Pmi Pv)

VY cnydajy xopumhena (UIoKyjiaHTa OUYMIVIEHO je Jia J0JIa3d /10 HEraTHBHOT
edexra (rIoKyIMpama, 0OJHOCHO 10 3apo0JbaBama BEIMKE KOJIWYHWHE BOJE YHYTap
¢utoKyna mITo pe3ynTHpa 3HATHO HIDKUM caJpikajeM 4BpcTe (haze y UCTaIOKESHOM
npousBoay nocie 24 daca tanoxema (Pm* i Pv*).
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3AKJbYYAK

Jemna onx MoryhHOCTH BaJlopH3anMje JMMOHHTA M3 MyJba jeCTE€ TMOCTYIAaK (hIOKyJaIuje
MyJha Ca BHCOKHM caJpkajeM >jkeJbe3a JjelioBambeM (UIOKyJIaHaTa M JHCIIepraTopa.
OnBajameM UCQIIOKYIHPAHOT-UCTAIOKEHOT MPOU3BOJIa J00Hja ce MyJb 3al0BoJhaBajyher
canpkaja rBokha, a merora IeMHUTHBHA Ballopu3alldja OCTBapyje c€ KacHHjUM
(bunaTpupameM H IMeJIeTH3ajoM QUITpHpaHOT MyJba. OBHUM TOCTYNIIMMA c€ J0OHja HOBH
MIPOU3BOJI U MoBehaBa YKYITHO MCKOpHITheHhe INMOHHUTA U3 pye. Y HEKUM CIydajeBUMa TO
MOXKe Ja 3Ha4yu moBehame uckopumlicha JUMOHUTA U3 OTKOMAaHe pyae 3a Buiie o1 30%.
OBHM ce ocTBapyje BHIIECTpYKa NMPEIHOCT: J00HMja ce joll jeJaH KOPHUCTaH ITPOHM3BOJ,
cMamyje ce WIM UCKJbydyje IoTpeda 3a IMOCeOHMM JETIOHOBAEM jaJIOBUHE, CMamyjy ce
EKOJIOIIKH MPOOJIEMH U YHHIITEHE IUIOAHE 36MJbE U3rPalEbOM O0jeKaTa 3a YCKIAIUIITCHE
jaJoBUHE. YCHENIHOCT TaJOXKCHa, KAKO y MPHUPOJHHM YCIOBHMA TaKO U y TMPHUCYCTBY
¢aokyaanTa wian perynatopa pH cpeauHe, NMpoMjeHJbHBA je€ BEIHYMHA, 3aTO je U300p
peareHaca 3a moOOJblIakE TaJokema moceban u3azoB. C 003upoM [a, y OBOM pamy,
MPUKa3aHAM MPEIUMHHAPHUM HUCIUTHBambUMa (GIIOKYIHpakba HHUCMO JOOHIH JOBOJHHO
HU3aK cajp)kaj uBpcTe (a3e y UCTATOKESHOM MPOU3BO/Y, HACTABIHAMO UCIIUTHBAA Y IIHIbY
M3HANAKEHa ONTUMAITHUX YCIOBA TAIOKEHa U M300pa CENEKTUBHOT (IIOKYIIAHTA.

3aXBaJIHOCT

Y oBOM pany mpHKa3aHa Cy NpeIMMUHApHAa HCIIUTHBAmba CEJICKTUBHE (DIIOKYyNaIuje
JUMOHUTa ypalieHa y OKBHpY THpojekta ,llcTpaxuBame peleBaHTHUX (eHoOMeHa Yy
npolecuMa eKCIUIOAaTlije MHMHEpPAHUX CHPOBUHA™, KOJH JjeIMMUYHO (UHAHCUPA
MuHucTapcTBO Hayke u TexHousoruje Peryonuke Cpricke.
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RE3UME

Onx BpemeHa @IpoHajJacka OTO M JIM3€J MOTOpa IPUCYTHA j€ TEHJCHIMja HHXOBOT
ycaBpiiaBama. Ta KOHCTPYKIWja je CI0XKEHa, UMa BEIMKH Opoj CacTaBHUX HjeloBa, Ma U
BEIMKE MEXaHWYKe TyOMTKE | [JUHAMHYKY HEYpaBHOTEXKEHOCT. Paaum  CIOXEHOCTH
KOHCTPYKI[Hje orpaHudene cy joj u moryhuoctu 6poja o6praja. Kako cuara mortopa (Pe) SUS
3aBUCH 07 Opoja oOpraja, 3ampeMHHE W Cpelmer e¢(QeKTHBHOT NPHUTHCKA, NPHCYTHA je
TeHAeHNWja na ce Beha cHara moOuje MpocTHjoM KOHCTPYKIHMjoM M Behum OpojeM oOpTaja.
[pBu, anu u ycjenrad, MOKyIIaj peliaBamka TOT MHTamka MOMTO je 3a pykoM Dennkc Bankeny
ca HBEroBHM MATEHTOM poTanuoHor Mortopa (1954.) koju ce u maHac, ca JOCTa yCIHjexa,
yrpabhyje y Bozmna Masna RX4, RX6, 1 RX9. RMUS PRP - je HoBa anu u Buma ¢asa paszBoja
KOHCTPYKIIHje POTAallMOHOT MOTOpa y ogHocy Ha Wankelovy, aiu 1 y ogHOCY Ha KJIaCHYHY Koja
je mpeysera ca napHe mamuHe [lemca Bata u [lopya CtuBeHcOHa, a o ayTopuMma Ha3BaHa
KOHTHHYHPAHO-KOMIIEKCHH POTAlIMOHM MOTOP YTpAIEr caropjeBarmba IPOMjeHJbUBE PaHE
MOBPILIMHE.

KibyuHe pujedn: poTalimoHK MOTOP, KKPOMYC, MOTOPH Ca YHYTpaIllkbuM caropujeBameM (SUS)

CONTINUOUS-COMPLEX ROTARY INTERNAL
COMBUSTION ENGINE PRP type MILAN 2003 and 2004 dyplex

ABSTACT

This invention belongs to a group of internal combustion engines (SUS), and its use is the most
widespread in the fields of automobile industry and traffic, agriculture, civil engineering, as
well as in the other fields and techniques where an independent power source is necessary, that
is the torque and a number of revolutions. Classical internal-combustion engines (otto and
diesel) turn thermal energy of fuels into mechanical work, i.e. the motion of a piston in a
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straight line, with the help of the connecting rod, changes into circular motion of a crankshaft.
Because of the complexity of the aforementioned construction and a greater number of
movable parts, which participate in the operation, the process undergoes significant mechanical
losses (10-15 % of indicating engine power). Because of the certain advantages in regard to
classical internal combustion engines, the offered solution is acceptable.

Key words: Rotary engine, kkromus, combustion engines (SUS)

YBOJI

Ox BpeMeHa MpoHallacka OTO W JH3eNl MOTOpa MPUCYTHA je TEHACHIMja FHHXOBOT
ycaBpIlIaBama, ITO HHjE jeJHOCTaBaH HU JaK 33/aTak, jep MM KOHCTPYKIHja MHOTO
norcjeha Ha mapay MamuHy [lemca Bara u [lopyia CtuBencona. Ta kKoHCTpyKIHja je
CIIOXKEHA U UMa BEJIMKE Mace I1a Pajd Tora ¥ PeJaTHBHO BEIHKEe MEXaHHUYKE TyOUTKe
on 10-15%P,. Panu meHe ci10)keHOCTH 3aXTHjeBa BEIUKO TUHAMHYKO YPAaBHOTEKEHE
ma cy joj orpanuueHe moryhnoctu 6poja oopraja. Kako cuara motopa (Pe) 3aBrcu on
Opoja oOpraja, 3ampeMHHEe W Cpelmer e(peKTUBHOI (MHIMKATOPCKOT) IMPHUTHUCKA,
MPUCYTHA j¢ TCHIACHIHMja Ja ce Beha cHara J00Hje MPOCTHjOM KOHCTPYKIHjOM H
Behum Opojem oOpraja. [IpBu, anu u ycrjemal, MOKylaj pellaBama TOT MUTAHba
nouwto je 3a pykom demikc BaHkeny ca HBEroBHM NMaTEHTOM POTALMOHOI MOTOPA
KOjH Ce U JIaHac, ca IocTa ycmujexa, yrpahyje y Bozmma Maszmga RX4, RX6, RX7, RX8
u HajuoBuju RX9. Ipyru npoussohauu, BMW, Mercedes, Audi, General motors u sl.
HaIlyCTWJIM Cy Pa3BOj MOTOpa W ayToMoOmia ca BaHKeNOBHM MOTOPOM YIJIaBHOM
panu mperprjaBama 1 Behe NoTpolmbe ropusa.

Ca MHXemepCcKe Tauke TIEMIITA TOCTOjH OIpaBAaHa rnorpeda ycaBplliaBamba CBaKe
KOHCTPYKIIMje M CBaKOr MPOHM3BOAA Ma M MOTOpa Ca YHYTpAIbUM CaropjeBarmbeM.
Mehytum, y mocajmaiimu pa3Boj KOHCTPYKIHjEe M ONPEeME MOTOpa YJIOXKEHa Cy,
MOCTETIeHO, OTPOMHA TEXHHYKA M MaTepHjaliHa CPE/ICTa, a MOCEOHO Kaja Cy y MUTamby
MyTHUYKH ayTOMOOW/IM Ma je TEIIKO M 3aMUCIMTH MPOMjeHy moctojeher crama.
Ma3zna, NpoOM3BOAKOM M IPHUMJjEHOM pPOTALMOHOI MOTOpa Y CBOjUM BO3WJIMMa
motBphyje nma je To Mmoryhe. OCHOBHH pa3iior pa3MHUIlJbamka y TOM mpaBily Hamehe ce
Kao ToTpeda Ia ce no0mje: Jakimia W MPOCTHja KOHCTPYKIHja, YINTena BpeMeHa Y
NPOU3BOAKBH, y BPEMEHY OIp)KaBama, OOMMY WHBECTHIMja M Kamauurteta, Behn
CTEIEeH CUTYPHOCTH ¥ YIITE/e Y eKCIUIoaTaluji. Majia KIIaCHYHH MOTOPH MOKa3yjy
no0pa eKcIuioaTanroHa CBOjcTBa MasnuH mpuMjep TOTBplhyje ma ce KOHCTpYKIHja
Motopa CYC Moxxe ZOOUTH U Ha JPYTH HAUMH.

POTAIIMOHU MOTOP PRP - KKROMUS je HoBa amu u Bumia ¢asa pasBoja
KOHCTPYKIIUj€ POTALMOHOT MOTOpA IO ayTOPy HA3BaHA KOHMUHYUPAHO-KOMNIEKCHU
POMAayUuoHu MOMop ympauirbe2 cazopjesara npomjerspuse paore nospuiune Koju je
mpeu myT npukasad 2006. roguHe y MOCKBH, Ha M37I0’)KOM MHOBAaIMja, BUPTYAITHOM
annmanujom, kao MONO wusBen6a, a 3aTuM Ha cajMoBMMa MHOBauHWja y JKeHesw,
MMapusy u Beogrady (u3naras je u y Tajnexy, Byaumnemu, Hupmbepry u Ceyny).
Mogenom DUPLEX tun MILAN 2003 u 2004 nHacTtaBibeH je pa3Boj uzaeje u
KOHCTPYKIIMje ca HaMjepoM Ja HampaBHMO joIl OOJbM MOTOp KOjHU HMa Mame
TEpMOJMHAMUYKO onrtepeheme, Mamby Macy, 0osjee nepdopmance u Behe BpujeHOCTH
koedurjenTa KopucHor nejctBa. I[IpuHimm pama u Qase mpoleca ycucaBama,
cabujama, CKCIAH3Mje W W3AyBaBama HMCTOBJETHH Cy Kao u kox momena MONO,
OJTHOCHO KJIACHYHHMX MOTOpa, C TOM Pa3jIMKOM IITO ce HaBereHu npouecu y DUPLEX
BapHjaHTH-U3BEA0U OJIBHjajy Y JIBUj€ KOMOpE, Tj. YCUCABAKE U JIjeIOMHYHO caOujame
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3all0YMIbE Y MPBOj A 3aTHUM HAcTaBJba Y JPYroj JOJATHUM CaOHjambeM, CaropjeBameM
U U3JyBaBaKCM YMME CE MOCTUKE Mambe TCPMOJUHAMUYKO onrtepeheme u 100ujajy
6ome meppopmance. Mogenom TRIPLEX tum MILAN 2003 u 2004 (2007.)
TIOHOBJBEH je ycnmjex u3 Mockse, JXKenese u [lapm3a.

Ipema Mehynapoonoj kracuguxcyuju namenama (MKP, Intel.”) obact TexHuke Ha
KOjy ce MpoHaJIa3aK OJHOCH je MaIIMHCTBO a CHaja y IPyIy MOTOpa ca yHYTpallbuM
caropjeBameM. PasBpcran je u o3HayeH kimacudukannoHnMm cumonoma F 02B 53/00
KOjH Ce OJHOCH Ha MOTOpE ca POTALMOHUM M OCIMJIATOPHHM KIUIIOBUMA, Ka0 H
cTanAapauMa u cekyHmapHuMm cumboimma F 03B 23/00, ca kojum ce nedumiry
OCTaJli MOTOPH Ca KOMOpama caropjeBama CIICILHjaTHOT 00JIMKa WM KOHCTPYKIHje
panu nobospiama paaHor npoueca F 02B 75/08 koju oOyxBara MoTope ca JiBa Win
BUILIE KJIMIIOBA KOjU ce Kpehy y ncrom umnuuapy. therosa npuMjena morna 6u Hahn
MjecTo y 00J1acTH, ayTOMOOMIICKE HHAYCTpHje U caoOpahaja, pynapaTBa, KOHKPETHO Y
PYAapcKoj MexaHU3allWju, MIyMapcTBa, MOJLOIPUBPENH, rpal)eBUHAPCTBY, aBHjalHju
U XUJAPOHAYTHIHM ald W y IPYyrHM OO0JacTMMa M TeXHHMKaMa TIhje je moTpedaH
HEe3aBHCaH U3BOP CHAre, OHOCHO MOMEHTa U Opoja oOpTaja.

TEXHWYKU ITPOBJIEM

Krnacuunu motopu ca yHyTpammuMm caropjeBatbem (Otto u Diesel) TtorutotHy
€HEeprujy ropuBa MPETBapajy y MEXaHWYKHU Paj OJ MPABOJHMHUjCKOT KPETAmhe KIIHIIA
MOTOpa U KIIHUIbaue 10 KPYKHOT KpeTambe KoJbeHacTor Bpatuiia. Taj ce mpouec, paau
CJIOKEHOCTH HaBeJIeHe KOHCTpyKIMje W Beher Opoja HMOKpeTHHX IHjeroBa, KOjH Y
TOKY IpoIieca YUeCcTBY]y Y paay MOTOpa, OJIBHja y3 3HATHE MEXaHHYKe I'yOUTKe.
Porammonn motropu CYC cy MO3HAaTO TEXHUYKO pjeliee. JeJAHO OJ MPBHUX H
ycmjemHux mateHTHpao je Demmkc Bamken (1954 rommHE) Koje ce W JaHAC
npUMjerbyje Ha HEKUM BO3WIMMa. POTalMOHM MOTOpPH ca  YHYTPAalllbHM
caropjeameM (RMUS), y omHOCy Ha KiIHMIIHE, WMajy 3HATHO jETHOCTaBHH]Y
KOHCTPYKLIMjy, Mame IOKPETHHX [HjelioBa, Mame Mace, paad Yera WU Mambe
MeXaHU4JKe TYOUTKe eHepruje, Tj. Behu cTemeH KOpHUCHOT [IejcTBa jep ce paj ca dena
KJTUITa JUPEKTHO MPEHOCH Ha M3TIa3HO BpaTuiio Mortopa. Mmajy u Behu Opoj o0Opraja,
jep ce paaHu mpoiiec Opike U KOHTHHYMPAHO OJBHja, Paay yera je Koj mux moryhe
Jno6uTtn 1 Behy cHary 1o jeIMHHIM 3alNpeMHHE jep OHa C jelHe CTpaHe 3aBHCH O]l
Opoja oOpTaja a ca apyre O 3aNpeMHUHE ¥ TAKTHOCTH MOTOpA.

KiacuuHu poTalMoHM MOTOp YHYTpalller caropjeBama, KOJHU paad MO METOAY
Bankena, y muusapy (xyhumry) uspahieHom y oOIHKy Tpoxomzae MMma mpolieM ca
3alTUBAEM PAJHOT IPOCTOPA, HAPOUHUTO HA MPENACKy POTALHOHOT KJIMIA M3 IPBOT
y APYTH AHWO KOMOpE ajli M Ha YEOHHM JjeloBHMa poTopa. [IpobiieMu 3anTuBama
pamHOr MpocTopa cy Y OIIITEM CMHUCIY 3HA4ajHO M3PaXEHHW ajd HE 3a0CTajy HHU
npoOiiemu ca xiahememM MoTopa.

OBoO ca3zHame MPETCTaBJHAJO j€ MOTCTHIA] 32 MPOHATAKEHE HOBOT KOHCTPYKIIMCKOT
pjemema ¢ KojuM Ou OMJIM OTKIOEGHM HaBEJEGHW HeJOCTall. MeXaHWYKH TJeIaHO
KOHCTPYKIIMja KIACHYHUX POTAIMOHHX MOTOpa je Jo0po pjemieHa jep omoryhasa
BeIWKH Opoj oOpTaja y3 3HATHO Mamy AMHAMHYKY HEYPAaBHOTE)KEHOCT, ajl HMa
JI0CTa HEJI0CTaTaka KOju Ce MOTY OTKJIOHUTH.

TexHn4kH MpoOIIeM KOju HACTOJUMO PEIIUTH MTPEAMETHAM ITPOHATIACKOM CAaCTOjH ce Y
ciujeneheM: kako KOHCTpyHCAaTH MOTOP ca YHYTpaIllbHM CaropjeBambeM KOjU YMjeCcTo
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KJIMIIOBa M KJIMIIbada MMa POTALMOHM KIIWI, KOJHU MOXXE Jla KOPHUCTH CBE BpCTE
OeH3WMHa M JU3e]l TOpHBAa a MMa BEIIMKE BPUjeIHOCTH e(eKTHBHE M crenupuyHe
cHare, Marbe MEXaHNYKe U CHepreTcKe ryoutke u Behy AMHAMUYKY YPaBHOTEKEHOCT.
Kox porammoHmx MoTopa Taj MeXaHH3aM je MHOTO jETHOCTaBHHjH jep HeMa
KJIMIBade ¥ KOJbEHACTOr BpaTHIA, a POTalHja KIUIA UMa KPY)KHO KpeTame Kao M
W37a3HO BpaTWIO MOTOpa INTO MEXaHW3aM TpaHcdopmarije XeMHjcKe
(moTeHIMjamHe) €Hepruje TOpHBa, OJHOCHO Caropjeinx racoBa, Y MEXaHWYKH paj
YHHU jeJHOCTaBHUjUM. Pamm Mamer Opoja MOKPETHHX IHjeNIoBa, OBE KOHCTPYKIHjE,
MIpoIIeC ce OJIBHja y3 Mamhe MEXaHWUKe TYOHUTKe, Tj. Behu cTerneH KOpHUCHOT NiejcTBa
Behu Opoj 00pTaja mTO OBY KOHCTPYKLH]Y YNHH NPUBJIAYHOM 32 IIPUMjEHY PajJy dera
caMmo je 1 o1abpaiti 3a ycaBplIllaBarbe.

JletaJblbUM TIpETJIeIOM NMATeHTHE JOKYMEHTalje M3 O0JacTH Koja ce OJHOCH Ha
poTanMoHe MOTOpe HHje NpoHaheHO HH jelHO pjellieHhe pPEeNEeBAaHTHO IMPEIMETHO]
NIpUjaBy IpOHAJIACKA.

N3JIATABE CYIITHUHE ITPOHAJIACKA

KOHCTpYKIMjOM POTALIMOHOT MOTOPa YHYTPAIIKET CaropjeBamka NPOMjeHhIbUBE PaJIHEe
nospurae-PRP (KKROMUS) pjenien je nanpen aehUHUCAHU TEXHHYKH TPOOIIEM.
CywTHHa TpoHaNacka Orjefa ce y TOME INTO MPeIMETHH POTAlMOHH MOTOp ca
YHYTpalIlbUM CaropjeBambeM MOXKE Ja KOPHUCTH CBE BTPCTE TFOpPHBA HaMjEHCHUMX
MOTOpHMa Ca YHYTpalllbUM CaropjeBambeM Y3 3aJp)KaBambe MaKCHMalTHHX
BPHjEAHOCTH Koe(HIlljeHaTa KOPHCHOT JIjCTBa U MO3HATHX IPETHOCTH POTALUOHHX
MOTOpa y OJJHOCY Ha KJIaCHYHE.

VY 0BOM IpoHaNacKy, OZHOCHO IATEHTY 3aJpiKaH je, mpeMa HIejd ayTopa, OCHOBHH
KOHIICNIT POTALOHOT KJIUIIA, AJIH j& TeOMETPHjCKH OOJMK LMIMHAApa KiIuna Kpyr. Y
BEMY POTHPA KIIUIT BaJbKACTOT OOJIMKA ca JlaMeNnaMa Koje Cy MOCTaBJbeHE TAHTCHTHO
Ha ocy BpaTmia. OHe 3anTHBajy pagHU IPOCTOP, YCUCABAjy PaHY MATEpHjy W BpIIE
cabujarbe U H3ayBaBame. JlaMmele moJ 1ejcTBOM LEeHTpU(YyraiHe Cuile, CUlle Tpewha 1
CHIIe JIMCHATHX OIPYTa, CMjelITeHe Yy xJbeOoBe poTopa, MelycoOHO momjepeHnx 3a
120°, ommocmo 3a 90°, msmase u3 xJbeGOBA M KiIM3e IO OOMMY (M3BOIHHMIAMA)
LIJIMHIPa KOjeM je TONPEeYHH MpecjeK NpaBuiaH reoMeTpujcku Kpyr. [Ipomymitame
paaHe Matepuje je Mame Y CBHM (pa3ama mpolieca paja rma ¢e OH OJIBHja y3 3HATHO
Mambe CHEPreTCKe M MEXaHWYKe ryOuTke. BOYHO (Y4EOHO) 3anTHBAKE PjelIeHO je Ha
cneuuduyaH HauyuH MoMohy NIMCKOBa KOjU 3aNTHBAjy LWIMHIPUYHE IIYNJbHHE
dbopmupajyhu  pagne komope u omoryhaBajyhu ma ce y HWIMHADY CTBapa
KOMIIpeCHja, OJHOCHO Ja Ce OCTBape CBa 4YETPH pajHa mpoueca (ycHcaBame,
cabujame, eKCIIaH3Mja U W3QyBaBame-pajHe MaTepHje). Potupajyhn kmum y omHOCY
Ha IMJIMHAAP TIOCTaBJbEH j€ EKCIEHTPHMYHO. MOTOp paauM Kao KiIacHyaH OTO HWIIU
JIM3e] MOTOp Ca W3JIa3HUM BpHjeAHOCTHMA e(peKTUBHE CHare M OOPTHOI MOMEHTa y
(YHKIMOjMMHAJTHOj 3aBUCHOCTH 01 6poja obOpraja.

Haxo je y mpoHayiacKy 3aAp>KaH OCHOBHH KOHIIETIT POTAI[IOHOT MOTOpa, OHO IITO Ta
YUHU OWTHO JpyradyujuM y OJIHOCY Ha CIMYHA pjeliema je HWIMHIAP KPYXKHOT
mpecjexa y KOju je CMjelITeH POTAIMOHW KJIHI TMPABHIHOT BaJbKACTOT OOJHMKA aju
eKCIICHTPUYIHO NIOCTABJBEH y OAHOCY Ha ocy IuHApa. OBO pjemene, eKCIEHTPHIHO
MOCTAaBJHEHOT POTAIMOHOT KIIMIIA ¥ YIOTpeOe BUIIECIOJHUX JIaMela, Koje y Mmporecy
paja KimM3e MO M3BOJHHIIAMA HWIHHIPA, UMa 33 TOCJBEIUIly Mame T'YOUTKEe pajHe
Marepuje. ['yOuim pacnonoxuBe €Hepruje TropuBa ce€ CMamyjy paad 0oJbe
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3allTUBCHOCTU Y CBUM (ba3aMa paga MOTOpa. HpCI[MCTHI/I IMpoHaJia3aK, y OJAHOCY Ha
Aocan rmo3Hara TCXHUYKa pjemeH,a, HnMa BULIC TPEAHOCTU.

VY muiby Nakmier pazyMjeBarma IpoHalacka Kao M 300T IpHKa3uBamba KaKo Ce OH MOXe
peanu30BaTH y NPaKCH ayTOpPH ce, CaMO IpHMjepa pajau, IO3MBa Ha IIPUIIOKEHE
pTeke KOjH ce OJHOCe Ha TpOHANA3aK TAje je: Ha CIONOM l. MpuKasaH y3IyKHA
IpecjeKk ca TOJ0XKajeM POTAMOHOT KIHMMa a Ha ciumu 2. ¢ororpaduja mMomena
MoTopa (OJIOK) ca HMWIMHAPOM WM POTHPAjyANM KIUIIOM, Y CPEeIUIIBEM IHjeny, U
MjecTHMa 3a TIOKJIONIIE KOjH Ta 3aTBapajy ca YEOHHX CTpaHa. Y TOPHEM AHjeIy
NIPUKa3aHd Cy KaHAJIM-IMjeBU 3a pacxJaJHy TEYHOCT W LIMjeB 3a CUMABE yJba Y
kaprep. Ha nomem aujeny, CHMETpHUYHO Y OJJHOCY Ha BEPTHKAJIHY OCY, IIPHUKa3aHU Cy
YCUCHU U U3yBHU KaHAJ-IIH]EB.

iz

AT [ —

Siika 1. Sematski prikaz motora sa dva cilindra u uzduznom vertikainom
presjeku

Cruxka 1. TTonpeunu npecjex moropa KKROMUS mono u duplex
Fugure 1. Cross-sectuon of the engune KKROMUS mono and duplex

Cruxka 2. Cnospamsy m3riien motopa KKROMUS mono u duplex
Fugure 2. The external appearance of the engune KKROMUS mono and duplex

Bapujanra mortopa ca Tpu samesne (komope) omabpaHa je Kao MOBOJBHHja 3a OTO
mporiec. Paznuka moBpiimHa Jjamena, A=Aj-A,, paad pas3IMYUTOr MOJIOKAja Y
UITHHIPY, U OPUTHCAKA CArOPjeNIuX racoBa y KOMOpaMa, Ha Pa3inyuTe MOBPIIMHE U
OCHA pacTojama, [ITO 3aBUCH OJ] YIJia 3aKpeTama (() BpaTuiia potopa, CTBapa 00pTHU
MOMEHT Ha Jlameliama, OJHOCHO BpaTuily, KOju Ipeliasu y MexaHuuku paj. [Iponec
paja MOTOpa OJ[BHja CE HCTOBPEMEHO M KOHTHHYUPAHO Yy CBAKOM OJ TpU MelycoOHO
0JIBOjE€Ha pajJiHa MpOCTopa (KOMOpE), Tj. Y CBAKOM TPEHYTKY paja Mopa y jeZHO] OX
KOMOpa BpIIHM CE YyCHCaBame y IPyroj mouuie cabujame y Tpehoj je 3amoueno
NaJbehe, CaropjeBambe U N3/yBaBambe a CBE 3aBUCH O]1 MOJI0XKaja JlaMese y OJHOCY Ha
HYJITY Ta4Ky, OJHOCHO OJl TaYKe KaJa CMO MOYeNH MOCMATPaTH POTalnjy KIWIa u
tauke ¢ = 360°. Jenan kpyr (27).

W3nyBaBame caropjenux racoBa Hactyna kaj L1, uBumom 2, ci1.3, mpehe npeko tauke
"c" (SMT) Ha u3nyBHO]j LMjeBH, a 3aBpiuaBa kajx L2 usumom 1 mpehe mpeko tauke
"k". 300r pa3nuka y moBpIIMHaMa Jamena (n3Mel)y nperxojHe u HapeaHe), OJHOCHO
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KOMOpE, ¥ NMPUTHCAKA y HBHUMa, pealin3yje ce Cuiia racoBa (of"ngszof"psrdp OI“AsrdA)
Ha oproeapajyfieM pacTojamy OJf IIEHTpa poTalyje KiIuna ca JepUHHCAHUM
BpH]jeTHOCTHMA OOPTHOT MOMEHTa, OMHOCHO cHare. llwnuHnmap je HaMmjepHo m3paleH
ca HemTo BehoM ITy>KHHOM Ja O paJiHU IPOCTOp MOTao OWTH MMO/jeJbeH Yy ABa JHjerna
1 1a OW ce mpoIec ycucaBama W W3AyBaBamba MOTA0 HECMETAaHO OJBHjaTH, Tj. Ja HE
6u nona3mio (xa OM MITO Marke MOJA3III0) A0 Mjellama [[jeJIOMAYHO KOMIIPIMHPAHOT
Ba3Iyxa ca mapaMeTpuMma p; U t;, KOjU MpeIrnBHAM KaHaioMm y Tauku "f', c¢i.3. u3
TIPBOT J¥jeJia MWIMHApPA YiIa3’ y APYTH, U M3AYBHUX (caropjenmx) racoBa. OBa mojaBa
ce HEe MOXE Yy MOTIHYHOCTH OTKJIOHHTH alld CE MOXE CMAmbHTH. Y OBOM CIIy4ajy
MpoIleC yCHcaBama, W J[jEJIOMHYHOT cabujarma, MpBO je 00aBJCH Yy MPBOM JHUjCITy
MUWIKHApPAa MOTOpa, a 3aTHMM HACTaBjhba y IPYroMm. Y IpyroMm AMjeiy caOujame ce
3aBpIlaBa, Y KOMIPECHOHOM MPOCTOPY, MM pajHa MaTepHja U BPILIM €KCIIaH3Hja U
u3nyBaBame. OBOM KOHCTPYKLHjOM CMAambCHH Cy TyOWIM pajHe MaTepuje Hu
TepMOIMHAMUYKO  onTepeheme  mumuHApa MoTopa. OBako  KOHIMITHpaHa
KOHCTpYKIIMja POTalMOHOT MOTOpa o3HaueHa je kao tiurn MILAN 2003 dyplex.

Bapwujanra Motopa ca getpu JaMene (komope) ogabpaHa je Kao IMOBOJbHHUja 33 TU3EI
HpoLeC jep ce ca BOM IOCTIXKY BehW MPUTHCHU U TEMIIEpaType y KOMIIPECHOHOM
MPOCTOPY INTO je¢ TOBOJbHHUje (HEOMXOMHO) 3a mu3en mporec. Hema OWTHHX HHU
CYIITHHCKHX pa3jiMKa y KOHCTPYKLHjH OBa J[Ba TUIIA POTALIMOHUX MOTOpa a pas3iihKa
ce omHocH camo Ha Opoj pamgHux Jsamena.OBakO KOHIMIIMPAHY KOHCTPYKLHUjY
porarrioHor Mmotopa Ha3zBao cam KKROMUS PRP tunm MILAN 2004 dyplex.

tip 2004 - DUPLEX

6 (lisnate opruge )

ZDUVAVANE

Presjek B -B

Slika 4.5 Popre¢ni presjek klipa i cilindra

Cruka 3. Porupajyhu kimun moropa KKROMUS PRP tunmn MILAN 2004 dupleks
Figure 3. Rotary piston engine KKROMUS PRP type MILAN 2004 duplex

Cruxka 4. ITonpeunn npecjex motopa KKROMUS truplex
Figure 4. Cross-section of the engine KKROMUS triplex
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C oBOM BapHjaHTOM pa3BOj KOHCTPYKIIHj€ CE He 3aBplIaBa. AyTop HAaCTOjH Ja pa3Buje
jour jenan tum Koju 6u mMao HazuB "tripleks" a xoju 6u 6uo y dyHKUHjU join Beher
TepMonHaMHUuKor pacrepehema. OH je npukasaH Ha ciuiy 4. Y 0BOM CIly4ajy Mpo1ec
ycHcaBama, U [[jelIOMAYHOT cabujama, pBo OM OO 00aBJbEH y CpembeM IIIMHIAPY
MOTOpa, a 3aTHM HacTaBjka y Oo4HMM. Y mHHMa ce ca0Wjame 3aBpIIaBa, y
KOMIIPECHOHOM IIPOCTOPY, TTAJIM PajHa MaTepHja U BPIIH eKCIaH3Mja 1 H31yBaBambe.

OBOM KOHCTPYKIHjOM jOII BWINEe OWM OWIN CMameHH TyOHIH pagHe Marepuje,
moOoJbIIaH cacTaB M3AYBHHX TacoBa, Mamu caapkaj CO, m TepMOIMHAMHYKO
onrtepeheme Mortopa. OBako KOHIMIIMpaHa KOHCTPYKIMja POTAMOHOT MOTOpa
nazHaueHa je KKROMUS PRP tunn MILAN 2003, ogrocro 2004 truplex.

OCHOBHMU EJIEMEHTU KUHEMATHKE

OCHOBHM €JIEMEHTH KHHEMAaTCKOI' CHUTEeMa-TPaHCMHUCHjE€ pOTAIMOHOT MOTOpa
KKROMUS cy OUTHO pa3iIwguTH ¥ MHOTO jeTHOCTaBHHjH OJf KHHEMATCKOT CHCTeMa
BaHKenoBOr pOTALOHOT MOTOpa, KOjU Y KIUITY, OJHOCHO LWJIMHAPY MOTOpa,
n3paljeHor kao Tpoxomzaa (SMUTPOXOHIA) MMa IUIAHETApHH MHap 3YIMYaHHKa, KOjH
NPETCTaBJba SKCIEHTAp M KPYXKHO KpeTame (00pTame) KIMIa MPEHOCH Ha HM3Ja3HO
BpaTWIO MOTOpa, IITO, Ca TEXHHMYKE Tadyke IVICAWINTa, HHje A00po pjemame.
KKROMUS uma kiiacHdHH €KCIICHTap M BHUIIECIOjHE JaMerne Koje 00aBibajy HCTH
3aJlaTaK Kao ¥ KJIUN BaHkenoBor MOTOpa LITO jeé MHOT'O jeTHOCTaBHH]E Ma ra TO YUHU
NpPUBJIAYHUM 33 U3pajay, eKCIUloaTranujy, OJpXKaBambe W IpHMjeHy. TakBom
KOHCTpYKIHjoM 00e30ujeljeHo je u 6osbe xmaheme a To je, mopen miaHeTapHOT mapa
3yllYaHUKa, KOjU pagd y TEPMHUYKH BeOMa HEIMOBOJFHUM YCIOBMMA, TEIIKO
00e30jeATH KBAJUTETHO IMOJMa3uBame, jelAaH O] OCHOBHHX HeJocTaraka
BamnkenoBor MoTopa.

Crnuka 5. Knaemarcke meme poTtopa ca TpH, OZHOCHO YeTPH Jlamee
Figure 5. Kinematic scheme of the rotor with three or four blades

IMonazehn o7 OCHOBHHUX TEOMETPHJCKMX NapaMeTrapa pOTalMOHOT MOTOpa
KKROMUS, npeuyHnka poTallMOHOT KIIUIA, IPEYHHUKA IWINHIPAa U €KCLIEHTPUTETA,
ci. 5, Huje Temko nohm 1o merose (YKyIHE) paaHe 3alpeMHHE, YeOHE MOBPIIMHE
(pamHe) W Apyrux mapamMeTrapa a y3 HEKONHWKO IIPETIIOCTaBKH, HIIP. CPEImer
e(eKTUBHOT TpUTHCKAa W Opoja oOpTaja, m g0 cHare. Tabema 1. wm Tabema 2.
(1),(2),(3),(4),(5). Mehytum, oHO WWITO je KOA Hera HajHHTEPECaHTHHjE je TO Oa ce
pazHa MOBpPIIKMHA, Tj. HOBPIIMHA Ha KOjy JAjeilyje Cuila racoBa, MHjeba, y CYIITHHU
noBehaBa, Kaj| MPUTHCAK TacoBa OMaJa, y OJHOCY Ha IPBOOUTHY, Tj. y OJHOCY Ha OHY
IIPU KOjOj je Tpoliec caropjeBama Mo4Yeo-ClojbHa MPTBa Tauyka, OAHOCHO y MpoLECy
paza MoOTopa, Y 3aBHCHOCH O] IIOJIOXaja KJIWIA y OIHOCY Ha HYNTY Tauky -
pedepenTHn monoxaj. Jlo mpomjeHe pajHe MNOBpIIMHE Joia3ud 300r opabpane
KOHCTPYKIIMje, OJIHOCHO KMHEMaTHKe IpeHoca OOPTHOT KpeTama KIIMIA Ha M3JIa3HO
BpaTwiio MoTopa.To ra YuHM jeMIUHCTBEHUM Y KOHCTpyKIjama motopa CYC.
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Ilon nmejcTBOoM cumile caropjenux racosa, CHJE JIMCHATHX ONPYra, CMjELITEHHX Y
KJbeOOBe, LEHTpU(yrajHe Cujie M CHJIe Tpema y IMpOolecy pajaa jaMelle H3jaze M3
XJpe0OBa W KIIM3E 10 3WAOBHMA IUIMHApa-kpyra. Cmia caropjeinmx racoBa ca
HalaJHOM Ta4KOM Y CPEIMIUTY pajJHe MOBpIIMHE, KOja MPOJa3d M KPOo3 CPEeOHIlbY
OoCy NIWJIMHIpA, TpaBH OOPTHM MOMeHT ca KpakoMm Esinf. OBa KOHCTpyKIIMOHa
pjemema Mjemajy W3Ja3He mapamerpe, Tj. mepdopmance MoTopa(cHary M OOpTHH
MOMEHT) LITO Ta YMHHM IPHBIAYHUM 33 PyJapcKy MEXaHH3allljy a HapoOYuTo 3a
TpaHCHOpPTHA cpencra-gannepe. (OyHKIMOHAIHA 3aBUCHOCT CHare M OOPTHOT
MOMeHTa 071 Opoja oOpTaja BeoMa je BakHa 3a JUHaMHUKe KapakTepucTuke. Yecto ce
TpaXH Jla OHa Oyzae XxurepOoNMYHa Kao IITO je mpukacaHo Ha ci. 6. Kako To xon
JUIACHYHUX MOTOpa HHje ciyda] Mopajy ce (y pyJapckoj MeXaHH3alHjH)
yrnotpebsbaBaTi TaHCMHUCHje (MEXaHWYKe, XHIPOJUHAMHYKE, XHAPOCTATHYKE U
BUXOBEe KoMOMHaiuje) paau mnpwiarohaBama mnotpedama Bozmna. Ha cioumm 6.2
MpUKa3aHe Cy 3aBUCHOCTH OJ YTHIdja OTImOpa, a Ha ciaund 6.0 moTpebHe
KapaKTEePUCTHKE MOTOpA.

[MPUMJEHA ITPOHAJIACKA

[MpumjeHa mpoHaTacKa-MPOM3BOA IIMPOKO je paclpoCTparmeHa, a HAPOUYUTO KOI
MOTOPHHX BO3Wia (IMIyTHHYKHX aTOMOOWIIA, KaMHOHA U ayTobyca u ci.). [locebHo ce
HarjamaBa Jia je MPeaIMETHH MOTOp Moryhie yCHjelrHO MPUMjEHHTH 3a TOKPETamhe
MaJIiX aBUOHA, XCIUKONTEPa ¥ MOTOPHHUX Yamana, Tj. XuapoHayTui. Hema OUTHHX
pa3juKa y MpUMjeHH IMpoHaacka y ofHocy Ha kiacuyHe motope CYC.

Cymtuna npumjese KKROMUS-a 6uhe y mpunarohjaBary HOBE KOHCTPYKIIHjE
MoOTOpa mocTojehiM KOHCTpyKIMjaMa MOTOPHHX W IPYTHX Bo3mia. JemmHO Opoj
o0pTaja MOTOpa MOXE YTHIATH HAa HM3MjEHY KOHCTPYKIMje TPAaHCMUCHjE BO3HWIIA.
JemHa ol OCHOBHMX HeroBHX OJuTMKa Ouhe Behin Opoj oOpTaja W CHara Tmo jeAHHUIN
3allpeMUHE [ITO Ta YWHATH INPHUBJIAYHUM 32 MPUMjEHY M eKCIUIOATalHjy.
WHaycrpujcka u3pana NpEeAMETHOT MpoOHajacka Moryha je y CIelHjanu30BaHuM
(babprkama 3a MPOU3BOAKY MOTOpPA Ca YHYTPALIBUM CaropjeBameM y3 HAIIOMEHY Jia
je TpOM3BOJIa OBaKBMX MOTOpA jEIHOCTaBHMja a TPOIIKOBH IPOU3BOAKE U
onpxaBmwa cMmamweHd. lllupa nmpuMjeHa mMoTOpa, MpeMa OBOM TEXHHYKOM pjelICHY,
Morjia O 1a JoBeie 1O OpiKer pasBoja ayTOMOOWJICKE WMHAYCTpHje Yy IjEIMHH,
noBehama KBaJUTETa MOTOpa M TPOJYXKeHha BHjeKa Tpajakba MOTOPHUX BO3WIIA U
MOOMIIHE MEXaHH3aIIH]€.

[IpousBonma MoTopa Omhie MHOTO jeMHOCTaBHHja, Ka0 M KOHCTPYKIHja Y IIjEITHHU.
Panu Beher Opoja 0OpTaja nmahe Behn 6poj kW mmo jemuHunN 3anIpeMUHE U TEKUHE U
3axTujeBahe MamH MPOCTOP 3a CMjeIlTaj y Kapocepujy Bo3wia. LlujeHa nmponsBoime
6uhe HIKa, TPOIIKOBH OJp)KaBara MamH, NpUMjeHa derrha, ITO MOXKe JOBECTH JI0
Opsker pasBoja MOjEeAMHHUX WHIYCTPHjCKUX I'paHa W ayTOMOOWICKE WHAYCTpHje, Tj.
Behe Mpom3BOAMKE KBAJUTETHHX MOTOPHHX BO3MJIA Ca HIDKOM HAaOaBHOM IIHjE€HOM.
Pamnonnyky ¥ MpojeKTHY AOKYMEHTAIMjy 3a peaju3andjy MpoHajsacka MOTy Ja
ypajie cTpyumald U3 npejMeTHe obiacTu kopuctehu onuc u Haupre U3 NpeaAMeTHE
mpujase [larenTa.
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Crnuxka 6. By‘IHe KapaKTECPUCTUKE BO3UJIa-AaHIICpa Ha TIOT'OHAKUM TOYKOBHUMaA
Figure 6. Tractive characteristics of the vehicle danper wheels
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Tabena 1. ['eomeTpHjcke U paHe KapaKTEPHCTUKE
Table 1. Geometrical and performance

R1= | 10 | B=10cm
R2= 1125
p= 2,5 r=0.02m
zaQ (d+R1)* za @+120 | Pk, 3k | Fgsr=Pk*pgsr, N Pe | 3Pe
. 512 2| 2
= S | x ¥ + Q 2 =
o4 E = s}
0 |000]| 50 2250 | 1223|186 | 194,9 | 106,0 | 300,8 | 4512,0 90,2 15,3 | 46,0
15 | 0,26 | 49 222,0 112,5 | 18,3 | 1922 | 97,4 289,6 | 43445 86,9 14,8 | 44,3
30 | 052 | 46 2132 | 1055 | 17,9 | 184,7 | 91,4 | 276,0 | 41406 82,8 14,1 | 42,2
45 10,79 | 41 2000 | 1014|174 (1732 | 87,8 | 2610 | 39148 78,3 13,3 | 39,9
60 | 1,05 | 3,6 183,9 | 100,0 | 16,8 | 159,3 | 86,6 | 2459 | 36879 73,8 125 | 37,6
75 1131 29 166,7 1014 | 16,4 | 1444 | 87,8 232,2 | 34824 69,6 11,8 | 355
90 | 157 | 2.2 150,0 | 1055 | 16,0 | 1299 | 91,4 | 221,3 | 3319,2 66,4 11,3 | 339
105 | 1,83 | 1,7 136,0 112,5 | 158 | 117,7 | 97,4 2152 | 32274 64,5 11,0 | 32,9
120 [ 2,09 | 1,1 1223 | 122,3 | 15,6 | 106,0 | 106,0 | 211,9 | 3178,6 63,6 108 | 324
135 | 2,36 | 0,6 1125 | 136,0 | 158 | 97,4 | 117,7 | 2152 | 32274 64,5 11,0 | 32,9
150 | 2,62 | 0,3 1055 | 150,0 | 16,0 | 91,4 | 129,9 | 221,3 | 3319,2 66,4 11,3 | 339
165 | 2,88 | 0,1 101,4 | 166,7 | 164 | 87,8 | 1444 | 232,2 | 34824 69,6 118 | 355
180 | 3,14 | 0,0 100,0 | 1839 | 16,8 | 86,6 | 159,3 | 2459 | 36879 73,8 125 | 37,6
165 | 2,88 | 0,1 101,4 | 2000 | 174 | 87,8 | 1732 | 261,0 | 39148 78,3 13,3 | 39,9
150 | 2,62 | 0,3 105,5 2132 | 179 | 914 184,7 | 276,0 | 4140,6 82,8 14,1 | 42,2
135 | 2,36 | 0,6 1125 | 222,0 | 183 | 97,4 | 1922 | 289,6 | 43445 86,9 148 | 443
120 | 2,09 | 11 122,3 | 225,0 | 18,6 | 106,0 | 194,9 | 300,8 | 4512,0 90,2 15,3 | 46,0
105 | 1,83 | 1,7 136,0 | 2250 | 19,0 | 117,7 | 194,9 | 312,6 | 46888 93,8 159 | 47,8
90 [ 157 | 22 150,0 2220 | 19,3 | 1299 | 192,2 | 322,1 | 48317 96,6 16,4 | 49,3
75 | 1,31 | 29 166,7 | 213,2 | 19,5 | 1444 | 184,7 | 329,0 | 49354 98,7 16,8 | 50,3
60 | 1,05 | 3,6 183,9 | 200,0 | 19,6 | 159,3 | 173,2 | 332,5 | 4986,9 99,7 17,0 | 50,9
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45 (0,79 | 41 200,0 1839 [ 19,6 | 173,2 | 159,3 | 332,55 | 4986,9 99,7 17,0 | 50,9
30 | 052 | 46 213,2 166,7 | 19,5 | 184,7 | 1444 | 329,0 | 49354 98,7 16,8 | 50,3
15 | 0,26 | 4,9 222,0 150,0 | 19,3 | 192,2 | 129,9 | 322,1 | 48317 96,6 16,4 | 49,3
0 [000] 50 225,0 136,0 | 19,0 | 1949 | 117,7 | 312,6 | 4688,8 93,8 159 | 47,8
86,10 14,6 | 43,9
* gmachyHe, * ouekWBaHe, * ;00pe, * Jormie
Tabena 2. KapakrepucTuke - BpeAHOBame poTaoHor Motopa " PRP "
Table 2. Features - evaluation of the rotary engine "PRP"
THUIT MOTOPA
Pex. Omnuc ocobuHa-
6poj Kapa;f;‘;‘;?"“a Knacamu |  Bamkenos MONO | DUPLEX | TRIPLEX
Hunmuaapy y kyhumry
1. MoTOpa nWiIMHaap CHUTpOXHUaa nWIMHaap nWiIaHaap nWiIaHaap
2, | bpoj cactashin 750-1.250 |  300-600 125-150 | 135-175 | 155-250
JIMjernoBa
KJIHII, TUIaH. map
3 HpeHome}Le CHIJIC Tac. KJIMITHhava, 3yIM4yaHuKa - JUPEKTHO JAUPEKTHO JAUPEKTHO
' Ha U3J1a3HO BPATUIIO KOJbEHACTO EKCIICHT. caporopa | caporopa | caporopa
Bpar. BPaTHJIO
4 ToTpomurma ropusa; 235-265 250- 240-270 180-200 150-180
) g/kWh diesel/otto | 285diesel/otto | diesel/otto | diesel/otto | diesel/otto
5. | Mexanmau cren. 088090 | 090092 | 092-094 | 091-0.93 | 090-0,92
KOPHCH.; Nm
6. | LepMommaMmIkL 0380480 | 0400460 | 045048 | 05-0.6 0,6
CTETICH KOPHUCHOCTH; Md
TepmoauHaMUuKO . ) ) ) .
7. orrrepeherse;MJ/kg,gor. 14-17 16-20 15-18 12-14 10-13
JIutapcka cHara; . : . . .
8. Widm? 40-80 50-90 80-120 100-150 100-180
g, | Tewmnano jequrn 25-55 06-1,9 05-1.2 08-15 09-1,9
cHare; kg/kW
Hujena mo jeau. 5.000- i 2.500- 2.500- 3.500-
101 pouss. y $ 6500 | 39005500 | 555, 4,500 5.000
TpoukoBH ozpkaBamba
11. | mo jemuanum npomssona | 750-1.450 550-1.250 250-750 450-950 550-1.150
y $
pacxnagHa pacxiama pacxyiazHa | pacxjiagHa | pacxjaaHa
TeYHOCT/ TEYHOCT / TEYHOCT/ TEYHOCT/
12. | Xnaheme/IloqmasuBame TEYHOCT/ yIbe
yJbe U3 yJbe U3 yJbe U3 yJbe U3
u3 KapTepa
Kaprepa Kaprepa KapTepa KapTepa
Max. 6poj obpraja; min’ 6.000- . 8.000- 8.000- 8.000-
18 1 9000 | >000-10.000 1 15000 | 10000 | 10.000
14. | bykadB 35-45 35-40 30-40 30-40 30-40
15. | Exounornja ;CO% vol 0,5-0,3 1,5-0,5 1,5-0,5 0,15-0,2 0,01-0,15
Knacuynu Bankenos Portannonn motop PRP
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3AKJbYUAK

POTALIMOHMU MOTOP IIPOMIJEHJBUMBE PAJIHE I[IOBPUIMHE je IIpojexkr
POTAIIMOHOT MOTOp YHYTpAllllbeI' caropjeBama HOBe reHepauyje. Jlo cama mos3HaTH
MOTOpH, KJIACHYHH, OTO M IH3eJl, Ka0 M BaHKeNOB MOTOp, HMajy CIOXKEHY WU
KOHCTPYKIHMjy Ca CTaHOBHUINTA H3pale, OIpKaBama, eKCIUIoaTalnuje, HOTPOLIEbE
ropuBa, ekojoruje u ci. KoHCTpyKuuja KIacHYHUX MOTOpa, OTO M IU3€J, OJHOCHO
BUXOB KJIMITHA MeXaHW3aM, MHOTO roTcjeha Ha KOHCTPYKIHjy mapHe MamuHe [lemca
Bara u [loprza CTuBeHCOHa KOja je y CBOje BpHjeMe OmiIa BeJIHKH N3a30B.

Te HenmocTartak je mpumjeTHo W BaHken ma je HampaBHO M NAaTEHTUPAO POTALMOHU
MOTOp Ca LMJIMHIPOM KOjH oAroBapa npohuiry Tpoxouze (Texak 3a U3paay IITo je U
caM peKao) M POTAIMOHUM KJIMIIOM KOjU je IO HM3IJeqy NPHONMKaH TPOCTPaHO]
NPU3MH Y KOjH je yrpal)eH miaHeTapHu nap 3yI4aHUKa KOju MMa 3aJaTak Jia 0OpTHO
KpeTame KIMMa MPEHOCH Ha H3JIa3HO BPaTHJIO MOTOpA U NPaBH EKCIEHTPHLUTET
HEOIXOJIaH 3a CTBapame 0OPTHOI MOMEHTA Ha U3/1a3HOM BTAaTHILy MOTOpa

OGe oBe KOHCTpYyKIMje, KilacHYHa M BaHkenoBa, W Majy KpyIHE HeIOCTaTke
HApOYUTO KaX je y THTalby TEKHHA KOHCTPYKLHMje, IEHa JHHAMHYKa
YPaBHOTEKEHOCT U MPHUIArol)eHOCT moTpedamMa MOTOPHHUX BO3MIA a KOJ BaHkenoBor
MOTOpa M TepMOANHAMHUYKO ontepeheme (mpeontepehe).

Potanmonn motop PRP (mpomjemisuse pamae moppmmae) KKROMUS tom MILAN
2003 u 2004 (mono, dupleks u trupleks) Hema Tux HemocraTaka u 'y Behoj Mjepu oBa
KOHCTpYKIIMja HMX OTKJIama. JeAHOCTaBHA je 3a NPOU3BOJIY, EKCIUIOATalUjy H
onpxaBame, uMa Belly crenu(UUHy CHary 1O jeJAWHHIM 3alpeMUHE a Mame je
Texune. [unuamap joj je Kpyr, npaBHiIaH TeOMETPH)CKU OOJIMK, a KIIHIT BaJbaK y KOjU
Cy ype3aHa TpHU, OJHOCHO YETPH, KJbeOa y KOje Cy CMjCUITCHE BHUIICCIIOjHE JIamelie
KOje, Ha HOB HAYMH, jeHOCTaBHHU]je, 00aBJbajy (DYHKIH]y EKCIEHTpa WU PEau3yjy
palHy NOBPLIMHY Ha KOjy Jjellyje CHia racoBa a He Kao KoJ BaHkenoBor moropa
IUIAHETAPHUM 3yMYaHUIMMA, KOJjU Cy MEXaHHYKH U TEPMOIMHAMHYKH, Y HPOLECY
pajga Motopa, MHOro (jako) onrtepelieHH pagu 4yera HEroB MOTOp, Y LjelIMHH, MMa
kpahm BHjek Tpajama, Behe TpOIIKOBE OXpKaBama, CIa0HMje WCKOPHUIITCHHC
NOTEHUHWjaJlHE CHJIe CaropjejX TIacoBa, HAPOYUTO PAJW HEMpPABHJIHOT OOJHMKa
mrHIpa (Tpoxonaa) W ci. OueKuBaHE BPHUjEJHOCTH, OJHOCHO KapaKTEPUCTHKE
npukasane cy y Tabemu 2.

AyTOp-MHOBAaTOpH MMa Hamjepy Ja pasBuja, yHanpehyje ¥ npoM3BOAM pPOTAILMOHU
MOTOpP KOjU je KOHCTpyHcao W mojaHuo [laTeHTHy npujaBy 3a NpH3HABaWkE NAaTEHTA,
3aBojy 3a matenre y CapajeBy u beorpaiy, 3a koju je 106uo 6pojaa meljyHapoaHa u
nomaha npusHama (Buiire o 20). Kax pasrosapamo y motopuma CYC Hajuemrhe, u
HajBUINE, UX BEXEMO 3a ayToMoOmie (myTHHYKe) Mel)yTiM, oHM mMajy nanexo Behu
3Ha4aj ¥ LIMpY NpHUMjeHy(KOPUCHU]Y) y IOpyrMM o0jlacTUMa a jeJHa OJ] BUX je
pyaapctBo. ['oTOBO Na HeMa MamMHe Ha Kojy Huje yrpaheH jeman oxn motopa CYC.
CnnyHa cutyalja je U 'y pyaapcTBy, rpaljeBUHapCTBY, MOJHONPUBPEIH U IIyMapCTBY.
BaznymHu u Bogenu caobpahaj je moceOHa npuya. YrpaamoM jepTHHHjHX, JaKIIHX,
€KOHOMHYHMjUX M TOY3JIJaHWjUX MOTOpa y MOOMIIHA BO3MJIa U MEXaHM3alMjy Ono om
OTpOMaH JOMPHHOC y YIITEAW TMOTOHCKE EHEpruje W TpOIecy OAprKaBama, jep je
MPUpO/JIa 1OCIa y OBUM JIjelIaTHOCTHMA caMa Mo ce0H HepalnnoHaiHa. Y TOM CMHUCITY U
Yy pyaapcTBy 6Mo OM OrpoMaH JONPHUHOC OBAKBOT MOTOpa jep O cpeacTBa paja Ouiia
JIaKIIa, Mambe OydHa U eKOHOMHUYHH]a IITO OM MHOTHUM PaJHHAIIMMA OJIAKIIAJIO YCIOBE
palna rnopej paHuje HaBeJCHUX MPEJHOCTH Y OJHOCY Ha KIaCHYHEe MOTOpE.
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ITonyheHno pjememe poranuonor moropa PRP (KKROMUS) tun MILAN 2003 n
2004 mono, dupleks u Tpuriekc je IpUXBATIHHBO jep:

- j€ KOHCTpYKIMja MOTOpa KOMIUIEKCHO pjellleHa paad dYera je MHOTO
JjEeIHOCTaBHH]ja 3a MIPOU3BOARKY, EKCILUIOATAIN]Y U O/Ip)KaBamke, a Ioy3/1aHa y panay,

. KOHTHHYHPAHO YCHCaBa palHy MaTepHjy U NCTOBPEMEHO 00aBsba BHmIe (paza
pasHOT TIpolieca 1 HHje 3aBUCaH caMo OJf jeTHe BPCTE TOPHBa,

. potupajuhu KIWIT 1 U3J1a3HO BPATHIIO MOTOPA MMa]jy KPY>KHO KpeTame,

. JIMHAMHIYKa HEypaBHOTEKEHOCT FOTOBO HE MOCTOjH,

. cy TyOHIIM paJHe MaTepHje y MUIMHAPIIHIM MPoIINMa 3HATHO MarbH,

. j€ MaKCUMaJTHO UCKOpUILTEeHa Op3KHa caropjeBarma, OAHOCHO Opoj o0pTaja u
" UMa MHHUMAJIHY T€XHHY U IIHjEeHY NPOM3BOAE M0 JEIUHUIM 3alpEeMUHE
CHare.

Pagn HecymJbMBHX mHpefHOCTH y ofHocy Ha knacuyne Motope CYC monyheno
pelIene je IPUXBaTIEHBO.
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OJPEBUBAIGE EJIEMEHATA 3A OBEJIEJKABAIBE
CIIMPAJIHOI' TPAHCIIOPTHOI' HUCKOIIA OBJIUKA  KOCE
3ABOJHHULIE

Anexcannap MI/IJ‘IyTI/IHOBI/Ihl, Anexcangap Tanuh!

Y Pyoapcro-eeonowxu faxynmem Beozpad, e-mail: amilutinovic@rgf.bg.ac.rs
*Pyoapcro-eeonowxu faxynmem Beozpad, e-mail: aganic@rgf.bg.ac.rs

PE3UME

VY pany je mpukazaHo onpehuBame enemeHara 3a o0enexxaBame reOMETPHje CITHUPATHOT TPAHCIIOPTHOT
HHCKOIIa O0JIMKa KOce 3aBOjHMIlE Ha NMPUMEPY PYAHHUKA ca MOA3EMHOM EKCIIoaTanujoM OOKcHTa
,»Koctypu®“, Cpebpenuna. [loctymak obesexaBama MOJ3EMHUX PYIHUYKHX MPOCTOPHja Mopa ce
W3BOJMTH y JIBe (ha3e — KOHTPOJIA JATHX eleMeHara 1 ofipeljiBame eeMeHarta 3a ooesexaBame.

KJ'Ly'-IHe pe€uun: noa3cMHa eKcnnoaTaqua, pynapcka MEpema, o0OenexaBame

DATA CALCULATION FOR LAYING-OUT OF HELIX-SHAPED
HAULGE RAMP GEOMETRY

ABSTRACT

The paper has shown the data calculation for laying-out of helix-shaped haulage ramp geometry on the
example of the underground mine of bauxite, "Kosturi" of Srebrenica. The process of laying-out
underground mining rooms is two phases operation - the project data control and laying-out data
calculation.

Key words: underground mining, mine surveying, laying-out
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YBOJI

Jeman onm 3amaraka ['eomesuje u Pymapckux Mepema y TOKY peaiu3alije MpojeKTa 3a
M3rpaJkby CBUX BpcTa objekaTa Ha WM WCHOJ 3eMJBHUHE TTOBPIIH j€ ,,IPCHOIMICH-C * IPOjeKTa
Ha "TepeH" (MPOCTOp Ha TOBPUIM WIIM HCIOA MOBpIH 3emibe). "[IpeHomeme" mpojexTa
mpeacTaBiba obelnexkaBarmbe KapaKTepUCTHYHHX Tadaka WIM IUMEH3Hja ofjekra KOju je
npensuheH 3a rpaamy. Ha Taj HaumH ce neuHHIIE FHEroBa MPOCTOPHA TEOMETpHja U
TIOJIOKA] TTpeMa APYTHM BEIITAYKHM WA TIPUPOTHUM 00jeKTHMA.

OoenexaBame ce 00aBiba y TpU (ase:

e  KOHTpOJAa  3aJaTWX  eJeMECHaTa  reoMeTpuje  oOjekTa  (KOOpAHMHATA
KapaKTEpPUCTHYHMX Tayaka, [y>KHHA, BUCHHA WM BUCHHCKHUX PA3JIMKa OJHOCHO
yCIIOHA U MAj0Ba, YIJoBa u Jp.);

e  mpumpeMe eJeMeHara 3a 00eIexaBambe U

e  o0enexaBame.

OCHOBHHU IIOJAII O OBJEKTY

OOjekar 3a KOju Cy y paay INpe3eHTOBAaHH EJIEMEHTH 3a oleJekaBame, jecy jaMcKe
MIPOCTOpHje pa3paje MpojekToBaHe Yy [TTaBHOM pymapckoM IpojeKTy (2) duja peann3ariija
TEK NPEACTOjU, Te OBaj paj MNPEACTaB/ba M MPEAJIOr KaKo HW3BPLIMTH 00eJIekKaBambe
CHHPAJHOT TPAHCIIOPTHOT HUCKOTIA.

PynHo Teno je MacHBHO ca HAKIIOHOM TpeMa XOPH30HTAIIHO] paBHH of €Ca.60°, 300r uera je
pamma o0JiKa KOCe 3aBOJHUIIC Aa OU Jy)KHMHA CTAKHUX XOMHHKA OHia MPHOIMIKHO HCTE
JIy’KHHE.

ExkcrutoaTaniioHo mosbe 4uHH JexwuiTe Ookcura KocTypwH, Koje je cacTaBJbeHO O TpU
pyZAHa Tena, pyAHO Tejdo 1, pynHo Teno 2 W pyaHo Teno 3. Paspana 3a cBa Tpu JiexumTa
NPUHLMIMjENHO je Wcra. HamMe, OCHOBHA ImieMa MpeIUIOKEeHe paspaae je na ce U3
CIHUPAITHOT TPAHCIIOPTHOT HUCKOMA Py TpaHCHOpTHU XoaHUK (TH) 1o etaxke pyqHor tena.
Haxkon ymacka TH y pyano Temo pamu ce eraxkau xomnwk (EH) mo mpumoxnmaCcKOM nmery
OOKcUTa IO CKpeTama Ka BeHTWianmuoHoM xonHuky (VH). Cea pymHa Tenma mMajy HCTy
TI0JIeITy 110 BUCHHH Y BUJY €Ta)ka BUCHHCKE pa3iiuke o1 8 m.

PynHo Teno 2 je MacHBHO ca HaKJIOHOM TIpeMa XOPH30HTAIIHOj paBHH o7 CCa 65° (o eTaxke
702 m mo eraxxe 630 m), omHOCHO CCa 44° (ox eTaxke 630 M mo etaxke 606 M) 300r vera je
CHMPAJIHMA HUCKON O0JIMKa KOCE 3aBOjHHIE Y IMJbY npahema MOAMHCKOT JeNa PyIHOr Teja
Ha MPUOJIMKHO UCTOM PACTOjarby YMME Cy M JY)KHHE TPAHCIOPTHHX XOIHHUKA MPUOIIKHO
UCTHX BpeaHoct, CCa 15 m. Pagna cpenuna y kojoj he ce wm3pahuBaru compannu
TPAaHCTIOPTHH HUCKON Cy TPHUjaCKu Kpedmalu mTo o0e3belyje modpe pagHe ycioBe ca
acIreKkTa CTabMITHOCTH CTEHCKOT MacHBa 1a he ce moarpahusame BpIINTH IIpemMa moTpedu.

Hyxuna cBake pamre (koja je mpojekToBaHa ca 9/10 HaBoja) chHMpajHOT HHCKONa je
Dk=71,24m ca konctantHuM 11ajoM 11,5% U XOpU30HTAITHUM JIEJIOM Y JY>KHHHU 0] 8 M rjie
ce BpIIM YTOBap pyle y KaMHOH. MecTo yToBapa MNpejcTaB/ba W CIIOj HHUCKONA ca
TpaHCTIOPTHUM XOoAHWKOM. IllupuHa cnupamHor Huckoma je 3,4 M, a TPaHCIIOPTHHUX
xomHuKa 3,2 m. JIpyra KapaKTepUCTHKA paMIie je Ja Cy MPUMEHCHE TPU KPY)KHE KPUBUHE
Maior paamjyca (6,10 m) ca jexrnm mpaBuem usmel)y nBe KpuBHuHE AyXHHE 4 M YuMe je
omoryheno “moaunaxkeme”’ HapeAHEe 3aBOjHUIE y ~CMAKHYTOM TMOPETKY’, OTHOCHO
noOujeHa je Koca 3aBOjHHUIA y IIHJbY Mpahema MOIUHCKOT J1ea pyAHOT Tejla Ha MPUOIKHO
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jeaHakom pacrojamy, cca 15 m. LlenTpu KpuBHHA CBHX 3aBOjHHLA Haja3e y JIBE MapajieiHe
BEPTHUKAJIHE PaBHH, OHOCHO Ha TPH KOCE IPaBe YMjH je Harud npema XOpHU30HTAITHOj paBHU
63°26'06".

Cruxa 1. ITnan cnmpansor TpancnoptHor Huckomna 2 (STN-2) ox etaxe E-678 mo eraxe E-606
Figure 1. Plan of spiral haulage slope 2 (STN-2) from level E-678 to level E-606

VY pany je mpukazaH npumep onpehuBama T€OMETPUjCKUX eliemeHaTa 3a 00ee)KaBahe
STN-2 3a npBy (azy u3page npumpemuHux Mnpocropuja u To ox kore H=686 m no xore
H=606 m, cn.1. Ha crnuiu 2 npukasas je monpeunu npodun STN-2 3a koju cy oapelenu
TeOMETPHjCKHU eJIeMEeHTH o0eliexKaBarmba.
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Cruka 2. [Tpopmr STN-2 — STN-2'
Figure 2. Cross-section STN-2 — STN-2'
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KOHTPOIJIA EJIEMEHATA TEOMETPUIJE OBJEKTA JATUX [TPOJEKTOM

Enementn reomerpuje 00jekTa y IPOjeKTy MOTY OMTH PadyHCKH WM Tpaduuku T00WjeHH,
I1a je HeOMXOIHO MPOBEPUTH HUXOBE BPEIHOCTH C 003UPOM Ja je 00jeKaT BeoMa CIIOKEHE
reOMeTpHje U U3BOIM Ce Y IMOJ3EMHOM IPOCTOpy. [lajbe, HEONXOIHO je MaXKJbUBO H3BPILIUTH
KOHTPOJIy TMPOCTOPHOT MOJIOXKAja jaMCKHX ITOJMTOHCKMX Tadaka y [JIaBHOM H3BO3HOM
motkonry (GIP) koju mpencraBiba TPOCTOPH]Yy OTBapama M TPUCTYIHY IMPOCTOPH)Y
CIIPATHOM TPAaHCIIOPTHOM HHCKOITY Kaza ce Oyme monuro 1o daze m3page STN-2.

C 003upoM J1a pafoBH Ha M3paay NPOCTOpHja OTBapama U pa3pajie joll HUCY 3alloyueT, He
MOCTOje PENIEBAaHTHU IOJAllM HM3BEJEHOr cTama (MoJalH y APKAaBHOM KOOPIHMHATHOM
cUCTEMY) jaMCKUX mojuroHckux Ttadaka y GIP-y. IIpocropue koopmunate GIP-a wu
KapaKTepUCTUYHHUX Tayaka 3aBOjHMIIEC 10OHMjeHe Cy Ha OCHOBY MHTEpIIPETaLHje TUTUTATHOT
IUTaHa KOju je u3paljeH 3a morpebe mpojekra.

KoHTpona eneMeHaTa reoMeTpHje y XOPH30HTAIHO] PAaBHH H3BEACHA j€ IOJIUTOHCKHM
BiakoM of tauke PK; (H=688,50 m) ra mouerky STN-2 mo Tauke Ha HajHMKO] 3aBOjHHIN
TH-13; ca kotom H=608,00 m (Ttauka mpecekxa oca STN u TH-608). Koopaunate Tauaka
nobujere cy rpa¢puuku (OYMTaHE Cy ca JUTHTAIHOT IaHa). [IoJuroHCKH Biak campikao je
CBEe KapaKTepUCTUYHE Tadyke Jare NpojekToM (ykymHo 124 Tauke). [lonuroHcke ctpane
NPE/ICTaBJbajy NMPaBLUU y HHUCKONY M TETHBE KPUBHHA, KOje Cy padyyHaTe M3 elieMeHara
KpY)XHUX KpuBHHA. KOHTposa je moka3aia Jja Cy CBU €JIEMEHTH JIaTH TauHo.

KonTtpora ejgeMeHata reoMeTprje y BEPTUKATHOj PaBHH U3BEICHA j€ HUBEIMAHCKHAM BJIAKOM
MPEeKO CBUX Tadyaka Koje hie outu obenexene npu rpaamu o0jekTa. [loueTak HUBEIMAHCKOT
Brmaka je Tauka PK; ca xorom H=688,50 m mo tauke TH-13 ca xorom H=608,00 m.
Kontpona je o0yxBarana u padyHame BICHHCKUX Pa3lidKa IpeMa 3a1aToj Jy>)KHHU HECKOTIa
n 3agarom naay (11,5%). Konrpona je nmokasaina aa cy cBU €JI€MEHTH TauHH.

PAYVHAIBE EJIEMEHATA 3A OBEJIEJXKABAIGE

Ilpu onpehuBamy ejgeMeHaTa reoMeTpHuje oOjekTa BOHEHO je padyyHa O METOIU
obenexxaBama y jaMCKMM YCJIOBUMa TakO Ja Cy eJNeMEHTH Y3eTH MpPH KOHTPOJIH
HCTOBPEMEHO W EJIEMEHTH 3a O0eNexaBame. Y XOPH30HTAJIHO] PaBHU Tpeba O0ENeKHUTH
mpaBIie OJ1 jeHe [0 APYre KapaKTepUCTHYHE TaukKe, OMHOCHO AY)KMHE CTPaHa MOIHUTOHCKOT
BJIaKa W TPEJIIOMHE yIJioBe. 3a oOenexaBame KPHUBHHA Y3€TO je o0eliekaBame TETHBAMA.
IyxuHe TeTBa ojapelere cy Tako aa ce oMoryhu HeCMETaHO JOTJeambe CYCeHUX TadaKa
LITO YCJIOBJbaBa rabapuT NOA3EMHE POCTOPH]E.

Kako je mpocropuja y KpuBHHH, MOpPajy ce CpauyHaTH OJCTOjara OOKOBA IPOCTOPHjE Ol
npasia u3Mely ABe cycenHe Tauke Koje cy y cpenuHM xoauuka. Ha cmumm 3 u 'y Tabenu 1
JIaTH cy eJleMeHTH 3a obenekaBame npBe pamie STN-2, ox rauke PK; (nmouerak STN-a) 1o
tauke KK, (3aBprieTak mpBe 3aBOjHHIIC KOja C€ TEOMETPH]jCKU pa3jiuKyje oa octanux). Ha
cmuim 4 Wy Tabenu 2 naTu cy eJleMeHTH 3a obenexaBame STN-2 Ha mpumepy jeaHe
3aBojHHIe 0/ eTaxke E-678 mo eraxke E-670.
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Figure 3. Geometric data for laying-out of first ramp STN-2
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Cruka 4. [eoMeTpHjCKH elleMEHTH 3a oOenexaBarme pamiie on etaxe E-678 no eraxe E-670
Figure 4. Geometric data for laying-out of ramp from level E-678 to level E-670

VY BepTHKAIHO] paBHU CYy CpadyyHATe KOTE CBHX KapaKTCPHCTUYHUX TayaKa M3 Yera ce MoxKe
(dhopmupaTH MoTpeOHa BUCHHCKA pasnuka (Tadena 1 u 2).
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Tabena 1. EnemenTn 3a o0enexaBame npBe cuiiazHe pamne — noyerak STN-a
Table 1. Data for laying-oyt of the first downward ramp — beginning of STN

Iy’)KUHA MPEJIOMHA | JIUPEKIIHOHH KOOpJIMHATE KOTE
Tatxa (m) yrao yrao Y X (m)
PK; 465 20293000 | 165°43'47" 6600 171,78 4.879922,02 688,48
1; o 6600 172,93 4879917,51 687,86
4,65 22570000 210°43'47"
SK; oy 6 600 170,55 487991351 687,24
4,65 225700100 255°43'47"
2y oy 6 600 166,04 4879912,37 686,62
4,65 225700100 300°43'47"
KK, oo 6 600 162,05 4879914,74 686,00
4,70 20273000 323°13'47"
3 ox Armrn 6 600 159,23 4879918,51 686,00
4,60 20174430 344°58'17"
PK, oeorAm 6 600 158,04 4879 922,95 686,00
6,85 235°58'41 40°56'58"
SK; S 6 600 162,53 4.879928,13 685,17
6,85 248°1417 109°11'45"
KK, 6 600 169,00 4 879 925,87 684,34
Ta6ena 2 Enementu 3a obenexaBame cunasne pamie on H-678 no H-670
Table 2. Data for laying-out of the downward ramp from level E-678 to level E-670
Iy’)KUHA MPEJIOMHH | JUPEKIIUOHH KOOpJIMHATE KOTE
Tadxa (m) yrao yrao Y X (m)
PK; 4,65 202°30'00" | 165°43'47" 6600 171,78 4879 922,02 688,48
1; oy 6600 172,93 487991751 687,86
4,65 22570000 210°43'47"
SK4 oy 6 600 170,55 487991351 687,24
4,65 225700100 255°43'47"
2y oy 6 600 166,04 4879912,37 686,62
4,65 22570000 300°43'47"
KK, oo 6 600 162,05 4879914,74 686,00
4,70 202730100 323°13'47"
3 oA tra 6 600 159,23 4879918,51 686,00
4,60 20174430 344°58'17"
PK, ocarAn 6 600 158,04 4879 922,95 686,00
6,85 235°58'41 40°56'58"
SK, S 6 600 162,53 4879 928,13 685,17
6,85 24871417 109°11'45"
KK, 6 600 169,00 4879 925,87 684,34
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OGenexaBame y XOPHU3OHTANTHOj PAaBHH MOXE CE y jaMCKHM YCIOBUMa H3BOIUTH H
HAjHOBHjUM EJICKTPOHCKHM HHCTPYMEHTHMA (a/bUHOMEpPH M TOTAlHE cTaHuIe). ExeMenTr
3a obenexaBame aaTu y Tabenn 1 cy ynpaBo Tako oapehenn na je moryhe obGenexaBame
M3BPLINTH KIACHYHIM HHCTPYMEHTHMA U IPHOOPOM (YIIIOBH MEPEHH TEOIOIUTOM, Iy/KHHE
MepeHe MaHTJBUKOM), OJHOCHO TaJbHHOMepHMa (YIJIOBH M AYKHHE) WA TOTATHOM
CTaHULOM (KOOPAMHATE CBUX KaPAKTCPUCTUYHUX TA4aKa).

ObenexaBame y BEpTHUKAIHO] paBHH, 300T MaluxX OyXHHA CTpaHa, 00aBjba Ce METOIIOM
TEOMETPUjCKOI HHBEIMaHa, KIACHYHHM HHUBEIHpPUMa ca JHOeNOM, ayTOMaTCKHM
XOPH30HTHPAKEM BH3YpE WM JUTHTATIHUM HHUBenupoM. Kao BucHHCKe Tauke Kopuctuhe ce
HaBE/ICHE MOJUTOHCKE TauKe (KapaKTePUCTHYHE TauKe TEOMETPHUje paMIie).

3AKJbYUYAK

[Mpuka3aHu Ha4MH KOHTPOJIE U padyHama eleMeHaTa 3a oleliexaBame reoMerpuje o0jexTa
MOJKe OWTH ycmemaH caMo y ciIydajy nma cy mare tauke PK; m O (Tauka 3a opujeHTanujy
KOja HUje MMpUKa3aHa y paay ¥ Halasy ce Yy U3BO3HOM HHCKOILY) allCOJNyTHO TayHEe KaKo MO
koopanHaTaMa Y # X, Tako u 1mo kot H.

Mehytum, tauke PK; u O omrtepehene cy rpemkama y mporiecy onpeluBama BHXOBHUX
KoopanHaTa U Kota. [IoTpebHO je ¢ Tora, MOKyIaTH Ja ce Ipe peann3alyje 00jeKTa U3BPIII
JIOITYHCKO (TIOHOBJBEHO) MEpeme Y IIIJbY IpoBepe TauHoCTH Tadaka PK; u O, ¢ 063upom na
ce pagy O CIENOM IOJMTOHCKOM BIaKy. YKOJHKO C€ II0jaBe OACTyNama y HaKHAJIHOM
Mepery HEONXOJHO je W3BPLIMTH jOLI jEHO Mepeme Yy Wby N00Hjama peJeBaHTHUX
koopauHaTa 1 koTa Tayaka PK; u O (ouekyje ce na he nBa Mepema aaTi NpUOIMIKHO HCTE
pesynrare). [Ipy HOHOBHOM Mepemy Hpernopydyje ce NpUMeHa IPYrHX MHCTpyMeHara 3a
Mepeme YIioBa, Iy>KHHA M BUCHHCKUX pa3JInKa UCTE KaTEropyje ca acreKkTa TauHOCTH.

3a obemexxaBame oOjekara CJIOXKEHE TeOMETpHje, HEONMXOTHO je YpaJWTH IMpojeKat
oberexxaBama KOjU CalpXu HPBY U Ipyry (Gazy HaBeleHY y yBOILY OBOT pana. Y OKBHPY
apyre ¢ase TpeGa U3BPIIUTH IPETXOAHY OLEHY TAYHOCTH obelexaBama. [IpeTxonHa oneHa
TaYHOCTH CaJpXKH TAYHOCT JYKHHCKHX, YIJIIOBHHMX WM BHUCHHCKHX BEJIMYMHA, KAO M BPCTY
HMHCTpYMEHAaTa U Mpubopa Koju ce Mopa KOPUCTUTHU Jja OU ce MOCTUIIIA CpauyHaTa TaqyHOCT.

VY paay HHje Npe3eHTOBaHA TA4YHOCT OOeeKaBama IMOjSMHHAX CIIEMEHATa TeOMETPHje
00jeKTa 1 MHCTPyMEHTapHj Koju Tpeba MpUMEHHUTH, 300T OrpaHnyeha y 00MMYy paja.
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PE3UME

Axo ce nH(pOpMaHOHE TEXHOJIOTHje Y APYTUM IPUBPEITHUM JEIATHOCTHMA BEOMa YCIIEIIHO KOPUCTE
y IMJbY MOHHMTOPHHIA, aHATM3MPamka U IPOTHO3Mpama Ipolieca, 3ap je y pylapCcTBY TOJIUKO TEIIKO
YCBOJUTH M MMIUICMCHTHpPATH HEKE TMPETHOCTH Koje OW Hac JOBeNe Y CUTyalHjy na OyaemMo 0osbe
nH(opMHCaH ¥ TOMOTJIM HaM y OJTy4dHBamy. Paspalhenn npumep pazBoja HHGOpPMAIMOHOT cUCTEMa
Y PYZapCTBY Ce€ MOXKE y LEIMHHM peajn30BaTH 3a TOJMHY JaHa y3 YCIIOB Ja Cy MPETXOJHO U Y
MOTIYHOCTH JAe(UHHCAaHE CBEe TNpoleaype Y Kopumhemy eNeKTPOHCKE OKyMEHTAalmje |
AMILIeMEeHTHpaHe cBe noTpebHe npouenype 1ISO cranmapaa. Konauan nusp 0BakBOT KOHIMTHPAHOT IS
je - moZIpIIKa O/Ty4HBamky Ha CBUM HHBOMMA YIIPABJbatha j€THOM PYIapCKOM KOMIIAHHU]OM.

Kibyune peun: nHGOPMAIIMOHU CUCTEMH, PYAAPCTBO, MOAPIIKA O OATYINBAbY

STRATEGY FOR DEVELOPMENT OF INFORMATION SYSTEM FOR
MINING

ABSTRACT

If the information technology in other industries activities have a very successfully used for the
purpose of monitoring, analyzing and forecasting process, is in the mining so hard to adopt and
implement some of the benefits that would have led us into a situation to be better informed and help
us in decision-making. Elaborate example of development of information system in the mining
industry as a whole can be realized in one year on condition that they have defined and fully all the
procedures in the use of electronic documentation and implemented all necessary 1SO standards
procedures. The ultimate goal of this concept of IS is - to support decision making at all levels of
management a mining company.

Key words: information systems, mining, decision making support
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YBOJI

[Ipomo je BpeMe kana cy ce mH(MOPMAIMOHE TEXHOJOTHje 030MJbHHUje KOPUCTUIE CaMO y
Clly4ajy eKCIUIOoaTallije BeoMa CKYNUX MHUHEpalTHHX CHPOBHHA. TPEHI pacTa IeHa CBUX
MHHEpaJIHUX, [1a YaK U CeKyHIapHUX CHPOBMHA HaM TOBOPH a YJIA3MMO Yy 100a pecypcHO
OpHUjeHTHCaHe EKOHOMHje, Tae he ce MHOro BWINE BOJUTH padyHa O PAMOHATHOM H
epuKacHOM KopHmIhelmy pecypca, Kao MpPEIyCclIoBy OoJeer ra3foBama, HEro O
KOHKypeHIHUju Ha Tpxuity. Ca Ipyre cTpaHe je Kynar KOjH BHIIE He TpaxH jepTuHo Beh
KBaJIUTETHO U €KOJIOIIKK No100H0. OBO he mpoMeHHTH ocafaliby JOTUKY MPUBPEIE YHjH
j€ OCHOBHM IIMJb OMO "mpon3BecTH Op30 U jeTHHO, a MPOJATH IITO CKYIUbe" U JOBECTH 0
(aBopuzoBama npousBohaya Koju YHUCTHHY IpXKe A0 3aJ0BOJECTBA Kylala M HHXOBUX
peaJHuX MHTepeca.

Beh ronmaama yogaBamo, 1a ce KO Hac, 0 IMIDIEMEHTANjH HH(POPMAITHOHUX TEXHOJIOTH]ja
Y PYZIapcKoj CTPYLHM YIIIABHOM IIHILE, IUTAHKPA M aHATU3HPA, JOK Ce O]l CBera TOra y Mpakch
NpUMEEYyje BeOMa Majlo WM ToToBO HUIITa. CBEe TO HM3IJiena JITIO M eJEraHTHO Kajxa ce
NpHUKaXKe Ha eKpaHy CKYIOT JIANTON-a, IOCTY)KH HaM Kao MOBOA 3a JBa-TPU CACTaHKa, a
KacHHje O TOME U He )KEJIMMO J1a pa3roBapamo.

HctiHU 32 BOJBY, YCJEA CTalHMX 3axTeBa 3a 00JbOM 00pamoM MojaTraka, y MHOTHM
PYAapCKUM KOMIIAaHHWjaMa y PETHOHY, KOPHCTE C€ MOJyJIapHa aIlUIMKaTHBHA pEICHa 3a
MojeIMHe 00JIACTH Kao IITO je: MPOjeKTOBAkbE PYAAPCKUX OOjekarta, MIaHUPAmkEe Omepalija
U onTtuMu3anyjy nporeca. OBakBa peliema ce KOPUCTE YITaBHOM Y (a3u MpOjeKTOBamba,
paspaje, oTBapama WK 3aTBapama PyAapckux objekara. Y (asu ekcruioaraiidje, HajIyxKoj
¢asu pynapema, aluIMKaTHBHA peliehba Ce YIIIaBHOM KOPHCTE V OJleJbEhUMa 3a pyaapcka
Mepema (KypHupame MECEeYHHX ITpOMeHa Ha O0jeKTHMa, cTama PYyIapCKhX pajioBa,
TeOJIOIIKE TIO/JIOTE U CIT), jep je 0OUM TOCIOBa MPEBA3UINA0 PACIIONOKHBE JBYICKE pecypce.
Janac ce, Ko Hac, HHPOPMAIIMOHMM TEXHOJIOTHjaMa NpHOeraBa caMo ako je TO HU3PHUHT
3aXTeB MHBECTUTOPA WJIM HEKE HHCTHTYIHje. Pa3Bujene cy mpeapacye aa Ou ce, IpUMEHOM
HH(POPMAIMOHHUX TEXHOJIOTH]a, PYAAPCKU HEKEBEP YIaJbHO O] CTPYKE.

Ia Oucmo yuuHIIM Oap Majk HCKOpak, oBie ce HeheMo OaBUTH pasjo3uMa 3a OBaKBY
cuTyanujy, Beh paspagutu jeaHy CTpaTerdjy pa3Boja MHGOPMAIIMOHOT CUCTEMa KOjU Ce y
PyIapcKoj Mpakcu MOXKe CrpoBecTH 0p30, jehTuHO M ¢uiekcubuiano. Y 1uby yoOp3ama
UMILIEMEeHTalMje, LITO je 3a kopucHuKa IS jenuna kopuct, Hehemo ce OaBUTH Temama:

a) MOoryhHOCT eKCTepHOT PUCTYIa cuctemy (extranet)

b) moryhHoCT HHTerpauyje nporecHe TEXHUKE

C) MoryhHOCT UMIIJIeMEHTAllHje eJeMeHaTa yrnpaBibadkor IS
M je Ba)XHO HAIIOMEHYTH Ja je CTpaTerdja NMepMaHEHTHOI ycaBplllaBamka M pasBoja IS
OCHOBA 32 BETOBO, HCTO TAKO IIEPMAHEHTHO, KOpUIIhierme.

KOHLEIIT 1 BU3UJA

IMouerak pasoja IS y mehe u He MOXe HaMETHYTH OpraHu3anujy, o0aBe3e WIu
HaJJIOKHOCTH, Koje Beh HUCY yCBOjeHe o/ cTpaHe MeHalMeHTa npeay3eha, ma nehe yrunatu
HU Ha MPOMEHY TPEHYTHO Je(HHHCAHOT KOHIeNTa ynpasibama. CranHu pas3soj IS he y
KacHHjUM (ha3amMa pa3Boja CHUTYpHO HaMETHYTH MOTpe0y 3a HamlpeloBameM H Yy
NIPUMEHEHOM KOHLENTY YIpaBjbaiba, a Y LUJbY: JELEHTpalM3alije OArOBOPHOCTH, Behe
¢urexcubmTHOCTH, Behe TpaHCIIapEeHTHOCTH, Je(uHHUCamby NOTPEOHUX aHAIN3a U KOHAYHO —
0JuTy4yHBara Ha 0a3u aHaJIHM3a M JOKYMEHTOBaHHX HCKYCTaBa.
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Crparernja pasBoja cUcTeMa Ha OCHOBY MOJEJa WJIM MOAEN-IPUBEH CTpaTeruja passoja
cUCTeMa HarjallaBa CTBapame BH3YEIHOT MOJeNa 3a MpUKa3 M aHalU3y CHcTeMa,
neduHuCcambe 3aXTeBa U MpeMa mbHUMa IpojeKToBame 1S, a koja ce y Halem ciydajy cacToju
13 BUIIIE TEXHHUKA Koje he OuTH mpuMemeHe oJ1 IIPOCTHje Ka CI0KEHH]0j, M TO:

- Mooenuparwe nooamaka - je TEXHWKa OPHjCHTHCAHA Ka IMOJAIMMa, KOja ce KOPHCTH 3a
MOJIeNMpamke 3axTeBa 3a IMOJAIIMa M MPOjeKTOBame 0a3a mojaraka Koje 3aa0BOJbaBajy
3axTeBe, a mMIUieMeHTanrja 1SO cranmapanzamyje Kpo3 CUCTEMaTH3alHjy TOKYMEHTAIlHje
j€ jenHN U eNeMEeHTapHU MPETXOJHH YCIIOB U ITOAJIOTa ca KOjOM €€ OHO MOXE 3aIlOYeTH.

- Mooenuparwe npoyeca je TEXHWKAa OpHjEeHTHCAHA Ha TIIPOILECE, IE0 METOHOJIOTHjE
CTPYKTYpHE aHaJlu3e U IPOjeKTOBama CHUCTEMa, KOja KOPHUCTU MOJIENIUparbe IMOCIOBHUX
npoueca 3a n3Boheme npojekra IS, na je tpeba npumeHuTH y (Pasu Kaga NpojeKTOBAEM
Oyne Tpebano npehu ca TMHEAPHOT HA MPOIICCHO OPUjEHTUCAHH TOK HH(pOpMAIIH]ja.

- Objexmno molenuparbe je TEXHHKA KOjOM c€ IOCTIKE OOjelumaBame NOAaTKa U
npoueca— oOjexar, a Ouhe mpumemeHa y ¢a3u HHTerpanuje IMOjeJMHUX MOIyja Y
JEAMHCTBEHY LIEJIMHY, YHAKPCHO J0CTYHY BeheM Opojy KOpHCHHKA.

Objexmuo opujenmucano modenuparse — je HeM30SXKHO aKo ce Keln 00e30eIUTH CTaHaapa
U CTaJIHH Pa3Boj, a Tpeba 1a Oyae MpUMEmeHO HajIpe Kpo3 OIIITE MOAYIIE MmogaTaka (Koju
ce KOpHUCTE O CTpaHe CBUX JPYrHX cermeHara |S), a kacHuje u Ha cBe octane moxayne UC.
butHO je HamoOMeHYTH Ja ce MOAYyJIMMa OBIE CMaTpajy alUlMKaluje pasBHjeHEe |
CIeTMjajM30BaHe 3a OpraHW3alHoOHe jenuHuIe npexy3cha (omespema, MOTOHU U CIyxk0e),
kao mrto cy: Cnyxba 3amrture Ha paay, Hmkemepunr, JlabopaTopuja 3a KOHTPOIY
kBanutera, [loBpmmHackn kom, [loroH 3a mpunpemy MuHepanHe cupoBuHe, Cucrem 3a
orpeMy TOTOBHX Ipou3Boja, [Torox 3a oapikaBambe MexaHu3zauuje, 1 ap.

Tumosu no ¢hazama — Ako 1o ¢aszama TOJCTMMO KOMIUICTaH MPOjeKaT O HJcje 0
nMmiuteMerTarmje |S (ox cucreM aHanm3e M0 WMILUIEMEHTAIje M MEPMAaHEHTHOT Pa3Boja),
n300p THMOBa (M3Bohaua) 3a cBaky a3y je Kbyd ycmexa mpojekra. OBO je BeoMa BakHA
O[UTyKa KOjy JOHOCH CaM HHBECTHTOD, alld CE€ CaBETYje MOIITOBAKE OMIITHX MPUHLIKIA
no0pe mpakce:
—  CTaJlHa He3aBUCHA KOHCYJITAHTCKa MOJAPIIKA U3 00JACTH 32 KOje Ce MHBECTUTOP HE
cMaTpa CTpyYHUM
— nsberaBame MoryhHocTH cyko0a nHTEpeca Ha OHUJI0 KOju HauuH n3mel)y TumoBa
— BHCOK HHBO CTPYYHOCTH M3 OO0JIaCTH pYyHapCTBa, TIeEOJIOTHje, MAIIUHCTBA,
€KOHOMH] €
—  JIOKyMEHTOBaHe 00aBe3e U TEPMUH ILUIaH 3a CBaKky a3y
— ono0Opere U3BeIITaja 0 MOTIYHO U3BPINEHO] (a3u, pe 3amounmmbama cieaehe dase.

On crpaHe MeHaMeHTa mpeny3eha Tpeba aHra)koBaTH WHTEpHH THM KOju Om Tpebano ma
HajOoJBE MO3HAje OpraHu3alHjy ¥ TOK IojaTaka mpeny3eha m 6mo cmocobaH nma crpoene
Heke o7 (asza y IpojeKTy, a IEPMaHeHTHO OJIr0Bapa 3a YKYITHO OJIBHjam-e MPOjeKTa pa3Boja
IS. Cucrem ananuza je mpsa ¢asa Kojy oBaj TUM Tpeba Ja 3aBpiuy, a y ciaenehum ¢dazama
y4decTByje y CKJIa/ly ca oJlyKaMa MEHalIMEeHTa, ajli HajMame ca jeTHUM O]l CBOjUM YJIaHOM
aHT)XOBAaHUM Y CBaKoj oJ] ¢a3a pa3Boja.
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OCHOBHHU IITUJbEBU

WNHadopmannoHn cucTeM NpencTaBba
CKyll JbyAM W OHpeMe KOjH TIO

onpeheHoj opraHmzaUju U TauHO OIIPEMA TPOTPAMU
nepuHMCcaHMM MeTonama 00aBibajy (hardware) (software)
MIPUKYIUBAE, MIPEeHoc, obpamy,

AKBH3HIIM]y U OCTABJbakhe MOJATaKa, (orgware)

Kao M Kpewpame HH(POpMaLMja Ha OPTAHU3ALIUJA

0a3n KOjUX Ce MOTy BPIUUTH aHajh3e
U JIOHOCUTH OJJIyKe O M00OJbIIAkY

opranmsaumje.  Tako  he  ce, KAZIPOBU

AHTraXXOBalkbEM OCHOBHHX CJICMCHaATa

pazBoja UC (ompema, KaxpoBH, (humanwar)
MIpOTpamMH), Haj0oJBe YOUHTH
eBEHTYaJIHH NPOIYCTH y
OpraHu3alju  Kao  LCHTPATHOM
eneMeHTy M crehM YCIOBH HEHOT
CTaJHOT yCaBpIlaBama.
Yeohewem IS ce moapasymena cieneha nobosbliama;
— yHarmpeleme meppopMaHCH Ha CBIM — yHamnpeljeme ynpasibama (control) nim
[ToJbMa 6e3b6enHOCTH Ha paay (safety)
— yHanpeheme OpraHM30BaHOCTH U — yHanpeheme eQuKacHOCTH JbYAU U
UHOPMHUCAHOCTH nporeca
— yHanpeheme eKOHOMUYHOCTH, — yHanpeheme monpiuke (service)
KOHTPOJIE TPOIIKOBA HJIN NPOQUTa KOPHCHHKa, 100aBJbaya, mapTHepa,
3aI0CIEHUX

I1a Ce OBH I[MJbEBH MOJPa3yMeBajy u 0€3 MoceOHOr HarjamaBama.

OBne hemMo M3BpIINTH TIOJENYy LHJbEBE NpEeMa KOPHCHHYKMM TIpyllamMa Ha OIepaTHBHO-
TEXHUYKE, HHKEHEPCKE U MEHallepCKe, OJTHOCHO NpeMa CHCTEMY YIpaBibara Ha M3BpILHE,
PYKOBOJMIIAUKE U YIIPABJbAUKe.
[{1/beBHU Ha OTMIEPATUBHO-TEXHUYKOM HUBOY:
—  cMamebe 0buma "pydHor” Boljera eBUICHIM]jE - TAKO ITO he CyKIeCHBHO, CBa
EBUJICHITNja ONTH IpeBe/IcHA Y CNCKTPOHCKH O0JIHK
—  enuMuHHKCame MoryhHocTH moHaBsbama (redudance) nogaraka - Tako mto he ce
CBH MOJIAIM BOJUTH KPO3 LIEHTPAIHY 0a3y mojaraka
—  CcMameme Ipelaka Ha NOAHOIUBKB HUBO - TaKo HITO hie ce BUIlle BOJUTH payyHa o
CaMOM MOJAATKY HEro O ’eroBOM H3TIIeNy
—  cMamemne 00MMa 1ocIoBa y 00pajiy mojaTaka - Tako ImTo hie ce cBu u3BeliTaju
MPUIPEMaTH ayTOMATCKH

[{1ibeBU HA MHKEHEPCKOM HUBOY:
—  OCHOBa 32 OIEPaTUBHO M KPATKOPOYHO IJIAHUPAHE
—  MamHM yTpoIllak BpeMeHa Ha puoaBsbay HH(OpManuja ca BUIIIE IyHKTOBA (T3B.
paropTupame)
—  EIMMUHHCame PYTHHCKUX aIMHHUCTPATHBHUX I10CJIOBA
—  TPEHYTHO yO4aBam€ UCKaKama, 'pellaKa, MpoIycra,...

144



[Ipema MeHaneMeHTy IHJbEBUMA OBOT IS ce Mory cmarpaTu:
—  TPEHYTHO HH(POPMHUCAHKHE O MHINACHTHUM WM MTOTEHIINjaTHO HHIUJICHTHUM
cTambuMa
—  cMeHCKo npaheme paia cBUX MOTOHA M YBHJ Y PEATHO CTAHkhE Ha MOTOHY
—  ayToMaTcKa M3pajia 1 JOCTYIHOCT CBHX JAe()MHUCAHNX U3BEIITAja
—  JeTaJbHE MEPHOJNYHE M KOHTHHYHPAHE aHAIN3E

[Ipema OCHOBHOM MoOJeNUpamy IMonaTaka, WHOPMAIMOHMM CHCTEMOM Tpeba ma Oymy
obyxBahenu 06jexTu:

— pyaapcku o00jekTH (HOBPUIMHCKM KOII, pyJdapcka MeXaHu3alyja, cemnapaija,
oThpemMa,...)

—  pynzapcka MexaHH3aluja

—  jeIMHMIE y TEXHOJIONIKO]j IeMH (YyTOBapHa, TPAaHCIIOPTHA MOMONhHa MexaHH3aluja,
CUCTEM 32 KOHTHHYaJlHH TPAHCIOPT pyJAe, HOrOH 3a MPUIPEMY MHHEpaIHe
CHPOBHHE, 3aJIMXE TOTOBUX NPOU3BOJA, OTIIPEMA)

—  MAIIMHCKO OZprKaBambe

—  eNEKTPO OJpIKaBambe
Kao W orepandje (aKTUBHOCTH) HAa CMEHCKOM HHBOY IO CBaKOj jeIWHHUIH Yy
TEXHOJIOIIKO] IEMH:

- edextuBHU pax (MOTo-caTH, KM-caTh, mpeheHm myT, JNoKammja pama, Tpaca
KpeTama,...)

- YCIOBM W KBAIUTET panHe cpeauHe (ypeheHOCT paaunuimira, KBaJlUTET
TPAHCHOPTHUX ITyTEBA,...)

- METEOPOJIOIIKM M EKOJIOIIKK YCJIOBH (TeMIleparypa, BIIQXKHOCT, IaJIaBUHE,
Mara,...)

- IIpollecyHpaHa BpcTa Matepujaja (pOBHAa pyJa, jalOBHHA/PAacKpHBKA, KpYIHA
poOHa pyza, cuTHa poOHa pyna

- peaym3auuja (HIOp. YTOBapeHa, TPAHCIIOPTOBAaHA WIIM MPOLIECYHpaHa BPCTa M
KOJIMYMHA MaTepHjaja)

- moTpoulma (€HepreHata, ropHBa, Ma3HBa, ...)

- 3aCTOjH yciel KBapa Ha OIpeMH (CTpojeBa U IOCTPOjeHha)

- TEXHOJIOUIKH 3aCTOjH (YeKame 300T IPyriuX YUeCHUKA Y TEXHOJIOIIKOM JIAHILY)

- 3axBaTH Ha OJIpKaBamy (CepBHC)

- aHrakoBaHa pajgHa cHara (pykoBajal, HaJ30pPHHUK, IMOCJOBoha, CMEHCKH WU
TIOTOHCKU UHXKEHED,...)

- 3amakama HeroCPEeIHHUX M3BpIIUIala

Kako Ham je musp mro OpXka MMIUIEMEHTAIMja, aJId M CHCTEM ca INTO Mame Ipellakxa,
n3oehn hemo cBa yHampehema Kkoja cMaTpamMo HEIOCTIDKHHM Y KpPaTKOM BPEMEHCKOM
nepuoay, na hemo Tako Ha NpHMep, 1M0CA0 aKBH3WIHMjE IOJaTaKa IPEHyCTHTH YOBEKY
(MAP), cBecHu Moryhux mpomycra, yMecTO ayToMarcke akBusuuuje noxataka (AAP).
Jakie, y IpyKyIUbamky ¥ aKBU3UIMjH [10]jaTaKka YOBEK Urpa INIaBHY YIJIOTY, T1a ce Moxe pehn
Jla je OBO BEpOBAaTHO HajBehMm HemocTaTak OBOT KOHIIENTA, allil ce, KaCHHjOM YIPaamoM
MepHE ¥ KOMYHHUKAI[FIOHE TeXHUKE, M OBO MO)ke 3HaTHO yHampeauTH. lllta Bume, MAP ce
MOJKe cMaTpaTH npesasuhernM metoaoMm Beh Bumie ox 10 roanHa, a 10K IeHa U MTOY3IaHOCT
MEpHO-KOMYHHKAIMOHUX ypehaja cBakum gaHom rosope y mpuiior AAP.

Ja 6u ce m3bermna eHTpoNHUja KIACHYHUX CHCTEMa JOKYMEHTOBama (Tamup M OJOBKA) MO
yrunajeM "spynckor ¢akrtopa", morpeOHO je na cBa JOoKyMeHTauuja Oyne oOyxBahena
EJIEKTPOHCKOM 00pa/ioM, MO/ CTATHOM KOHTPOJIOM MCIPABHOCTH M 00jE€KTUBHOCTH. Y OBOM
ciydajy, norpeba 3a Behum creneHoM OJroBOPHOCTH CBHX 3allOCIEHUX PacTe, a MOKe OUTH
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1 O]l KJbYYHOT 3Hauaja 3a yCHeX MMIUIEMEHTalMje OMI0 KaKBOI' CHCTEMA, jep HEPETKO ce
KOHCTAaTyjy cily4ajeBH caboTake 3allOoC/IeHHX, Ka0 HEKH BHJ OTIIOpa IpeMa CBEeMy IITO je
HoBo. Takohe, Tpeba nma Oyme jacHO, Ja OJNaKiiame O0aBJbaka PYTHHCKUX IIOCIIOBA
yBohemeM HHpOpMaIMOHe TeXHOIOTHje, Hehe HuKaga Mol 1a 3aMeHH CTPYJHOCT, 3HAWkE U
HCKYCTBO KOje ce JoOHja JBYIACKIM PaIOM.

AYTI'OPOYHU [TUJBEBU

Ha pemaBamy cBera ogjenHoM He Tpeba MHCHUCTHPATH, jep CBaka MMIUIEMeHTarja Hamehe
1 oTpeldy 3a CTATHUM OJIp)KaBamkeM U pa3BojeM |S. Y oBe 1uibeBe ce MOTY YBPCTHTH:

— IIpUMEHa eJieMeHaTa eKCIIepPTHUX cuctemMa — 0as3a 3Hama

—  yIpaBJbambe NPOjEeKTHMa M HOAPILIKA OJUTyUUBabY

—  IIyHa MHTErpanuja MepHe, KOMyHUKallMOHE U MPOIeCHO-YIPaBbayKe TEXHUKE

— IIpuUMeHa eJeMeHaTa nH(popMalnuoHO-ynpaBsbadykor IS

Y aHallleM YOpaBjbaky CaBpeMEHOM IIpOM3BOIKOM Hamehe ce morpeda 3a
aTTIKAaTHBHUM pelIekhuMa KojuMa ce 00e30el)yje TiaHmpame npojekara, a y OKBUPY BUX H
MOHHTOPHHT M3BpIICHAa IUIAHUPAHUX akidja. 300T Tora ce, y OBOj CTpaTeruju pas3soja IS,
rpyna moayna PPM (project planning management) craBsbajy Kao KpOBHH jep CY
HajIOTPpeOHMUjH MEHAIMEHTY Tipexy3eha.

PPM tpeba ma 06e30eau myHy HHTErPaIlH]y:
—  CBHX HMBOA IIJIAHHPama (CTPATEIIKO, MEPUOIUYHO U ONIEPATUBHO)
—  BuIe npoduia KOpHCcHUKA (AepuHHCamkE CTPYKType MPOjeKTa, YHOC MojaTaka,
aHayM3a, N3BEIITAajH)
—  NPOM3BOAHO-TEXHUYKHX U €KOHOMCKO-(DMHAHCH]CKUX MOJaTaKa
— cBuUX oO0OmMKa W BpCTa pecypca (Bpeme, HOBal, JbyIOHW, MaTepHjaiH,
YCITyTe/TIOCIIOBH)
—  MOHHWTOPHMHIa HaJl U3BPIIHUM 3aJaliMa 10 BIaCHUIMMA Tpolieca (BEPTHUKAIHO U
XOPH30HTAIHO)
a YMHE r'a MOIYJIH:
— ERP (enterprise resource planning) — mianupara yTpolika pecypca
— ERM (enterprise resource monitoring) — MoayJ1 MOHUTOPUHTA YTPOILKaA pecypca
— PTE (project tasks execution) — Moys1 MOHHTOPHHTA Hal U3BPIICHUM 3a/1aI[Ma
— PMD (project make-decision support) — moayn npeapubhama TpeHIa IMOjaBe U
NOAPIIKA OJUTyYUBabY

VY KOHauYHe LUJbEBE CMAajy:
— Ia ce YKJbYYH CBa IpOIleCHa olpeMa Koja Ou 00e30emia ayToMaTcKy aKBU3HUIH]Y
MojIaTaKa U JOCTYIIHOCT Y pEaHOM BpeMeHY (TPEeHYTHO)
—  11a ce 06e30eau CTalHU Ha/[30p HaJl CBUM jeIMHHIIAMa Y TEXHOJIOIIKOM JIAHILY
—  11a ce 06e30e11 HaJ30pHO-YIIPaBJbauka HHTETPaIja Hajl [EIMM TEXHOJIOUIKIM
IPOLIeCcOM
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®A3E PA3BOJA IS

[TpumeHoM ormITe METOAOJIOTHjE IPOjEKTOBAkba U UMILIEMeHTauuja |S n MmoandukoBaune 3a
HaIlle yciioBe, Moxke ce pehu ma cy obaBesne cnenehe ¢ase:
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1. Vepajame 1SO cranmapna — Hajmame mro I1SO cranmapamsanujom tpeba ma Oyae
YCBOj€HO Cy Tporeaype o morpebama, odbaBezama, HaIGKHOCTHMA M OATOBOPHOCTH Y
nporecuMa:

a) yIpaBJbama IUNIAHOM U H3BPIICHEM IIPOU3BOAKE U MIPOAaje

b) ympasmama pecypcuma (paiHa cHara, MalliHe, CHEPTEHTH, ... )

C) ympaBJbarba JOKYMEHTAIIHjOM CBHX AaKTHBHOCTH

2. CucteM aHanmu3a — Ce CacTOjH U3:

a) VYrBphueame unmenuna (fact-finding) je bopmanau npouec kopuihema
HCTpaXHBakba, HHTEPBjya, CAaCTaHAKA, YIIUTHUKA, Y30paKa U IPYTHX TEXHHUKA
HPHKYIUbakha HHPOPMALIKja O CHCTEMCKUAM IIPOOIeMHIMa, 3aXTEBIMA 1
IPHOPUTETAMA

b) HoxymeHraumja u mpe3eHTalHja - 3aNMCHBAGC YHHCHALA U ClICHH(BHKALIN]a
cUCTeMa 3a KacHHUjy ymoTpedy

c) [Ilpesenrammja - caommTaBame pes3yirara, MPENOpyKa H JOKYMEHTAI[H]je
3aMHTEPECOBAHMM KOPUCHHUIMMA M MEHAlIEpHMa

d) Cknagumre - 6asa momaraka wid (oiep 3a CMEIITalkbe KOMIUIETHPAHE
HOKyMeHTaHI/Ije, 3Hawka U YUICHHUIIA 3a I/IH(bOpMaI_[I/IOHI/I CUCTEM

€) AmnHaau3a U3BOJJBUBOCTH

f) Cuumak u ananusa nocrojeher crama -

g) Ipennor npojextHor 3amatka (PZ)

3. TlpojekToBame IS (rocuuxo modenuparse) — npemMa yCBOjEHOj CUCTEM aHAIM3H U
MPOjeKTHOM 33/IaTKy, JIaHAC ce 00aBE3HO Pajid Y HEKOM O] CTAHJIAP/IHKX ajiaTta 3a
Mmojienupame nojaraka, ER i CASE anara: "ORACLE Designer", "Erwin™,
"DBDesigner", "Entity Relationship Diagrammer" (ERD), "MagiCASE", "EasyCASE
System Designer", "S-Designor" u npyru.

OHO 1ITO ce OYeKyje O/ IPOjeKTHE JOKyMEHTAIH]je je — a Oy1e YHUBEp3aaHa, OJJHOCHO
NPUMEHJbMBA HAa pa3iMIuTUM IUiatrGopMama wu3Bohema (IIporpamupara) U 1a HE
npernocraBba Wik (aBopu3yje HEKy OJ CepBepCKHX MIathopmMu y Kojuma he
npojekaT OMTH M3BE/ICH, a moceOHO HezaBucHA o1 DBMS.

4. Ussohemwe (Qusuuxo moodemupare u npoepamuparve) 1S — je mnpsa ¢asa
MaTepHjaTi30Baka OHOTA INTO je IO Taga Owja caMo Hujaeja, ma je y oBoj ¢asu
Haj3HAYajHUje Ja ce omadepy ajaTd KOju Cy JOBOJPHH 3a IIYHO OCTBapeHme
MPOjeKTOBAHOT .

6. UmrutemenTanyja IS — je nponec yBohemwa y ynorpeOy u3Benenux moayna IS,
MOJIpa3yMeBa MHOIITBO JI0JIATHUX aKTHBHOCTH (TECTHpPAaIbe, elyKalija KOPUCHHKA,
HCTIpaBJhambe TPeIaka u CIl.), la CaMUM THM U HajOCETJbHBH]ja M HAjTEKE BPEMEHCKH
npeaBua/buBa (asa.

7. OnprxaBare U IepMaHEeHTHH Pa3Boj |S — je TpajHM mpolec KOjuM ce 3aBpliiaBa je/iaH,
a 3amounme cuenehn )KUBOTHH IUKITyC yHaIpelhema HHpOopMaImoHOT cHCTeMa.



OCHOBHU MOJYJIM 1 KOPUCHUIIU

Iopehanu mo mpuHImIA pa3Boja IS on jemHOCTaBHHjer Ka CIIOKEHHjeM, oBaj |S 3axteBa

HajMame cienehe momye:
Safety Observer —

Chemical Laboratory —
Dispatch System —

Processing Plant —

Mining Production —

Equipment Maintenance —

Project planning —

TOP Management —

3a moTpebe 3allTHTe Ha pagy U IIyHOI MOHUTOPHHTa Haj
CBUM TIOTOHMMA TIpey3eha

3a moTpebe maboparopuje (KOHTpolla KBalUTETa y Tporieca
MPOM3BOJIELE U OTIIPEME)

3a o0pamy momaTaka y JeHoMMa W OTHPEMH TOTOBHX
Ipou3BoAa

3a 0o0paay mojaTaka y IIpolecy HpHUIpeMe MHUHEpaIHe
CHpPOBMHE O] yjla3a pOBHOI Marepujaja JO oJJlarama
TOTOBHX IIPOM3BOJA

3a o0pany mojaTaka y TpOIEeCMMa KOjH C€ OIBHjajy Ha
pyzokonuma

(Oymeme, MUHHpame, YyTOBap, TPaHCHOPT, MPETOBAp,
YHYTpALIBU JETON Pye, IeTION jaJoBHHE)

3a o0pany mojaTaka y MOTOHMMA OJpXKaBama MEeXaHH3aluje
U TIOCTPOjeHha

3a ONEpaTHBHO IUIAHUPAalkE KM MOHUTOPUHT H3BpIICHA
npojekara

(mmaH W peanu3anuja: aKTUBHOCTH, YTPOILIKAa pecypca,
CHUHXPOHH3ALIU]y aKTUBHOCTH )

3a HoTpede MOHHMTOPUHIA, U3BEIITaBamba, aHalu3e U
CTPATELIKOr IUIAHWUpama Ha HajBHIIEM HHBOY YIpaBJbama
npenysehem

[MowTyjyhu noTpede KOpUCHUKA, 1a HEKH O] MOIYJIa HIIH E-EroB Jieo, Oylie Ha pacrojaramy
Ipe Hero IITO Ce MPETXOTHH Y TOTIYHOCTH UMIUIEMEHTHpPA, TaKO OU ce, HanpuMep, pa3Boj
Moxyna TOP Management oxBujao mapaiiellHO pa3Bojy CBHX JPYTHX, jep C€ yodaBa Jja CBU
Jpyru Tpeba 1a 3aJ0BOJbE 3aXTEBE OBOT LICHTPAIHOT MOAYJIA.

OYEKMBAHE TEXHUYKE KAPAKTEPUCTUKE UC

Ha ocnoBy uckycraBa Hajycnemaujux - \Web orijentisani IS ca mpocnojuom apxumexmypom
ce HaMehie ka0 HajpaloOHAITHHje PeIehe, a 32 Pa3BOJHO OKPYKEHE ce Onpajy:
— Hugo Il — pagna cranuna (Client) uz Web Browser kao usspiixo nporpamcko
OKpYXeme. 3a pa3Boj KIMjeHTCKOT Jena ce kopucrte amaru: HTML, JavaScript,...
— Huso Il — amukarusan Web Sever: Apache Web Server, PHP,...
— Hugo | — narabace cepsep: MySQL Server,...

Ocranu anatu (3a u3pany uaTepdejca, 3a TeCTUPAkE, 3a YIpaBibakhe Bep3ujama, 3a U3pary
YIyTCTaBa,...) KOPHUCTE CE CaMO Ha Pa3BOjHOj CTPaHM, T1a je yiarame 3a lbUXOBY Ha0aBKy
MHUHUMAJTHO, aKO HE ¥ MHHOPHO. 3a KOPHCHUKE Koju he mpuctynaTu yHocy Beher obuma
oIaTaka MOTY Ce pa3BUTH crenu()UIHa aluTHKaTHBHA pernema y MS ACCeSS-U HiTd HeKOM
JpYyroM pa3BOjHOM aiaTy, Koju Hyan Hajoosbe rpaduuko okpyxkeme (GUI) 3a oBy Hameny.

KOJTABOPAIIUJA CA JPYI'UM CUCTEMUMA U BY AYRHOCT

VY3umajyhu y 003up cuTyalyjy Aa je y MHOTUM PYAapCKHM KOMIaHHjama, 38 eKOHOMCKO-
KOMepIIfjaHe MOCIIOBe, Y yIOTpeOr HEKH 01 COPTBEPCKIX CHCTEMa, HEOIXO/IHO je Jia ce ca
mocrojehuM cucteMoM JeQHHHUIIE ayTOMaTcKa pa3MeHa 3ajeJHUYKHX IT0JaTaka. Y KOJIHKO
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Ou nBa cucTeMa (YHKUHOHHCATAa TMOTIYHO OJBOjEHO JOLUI0 OH 10 MHOTOCTPYKOT
AyIapama uctux nomaraka(redudance), unme 6u ce mosehana eHTpomHja LEIOT cUCTEMa
paga u ynpaeibama mnpenyseha. Tama Ou ompaBmaHocT oba cucTema Owia JOBEACHA y
[UTAEbE.

MehycobOHa pa3MeHa monaTaka (CHHXpOHH3AIHM]a, jeTHOCTPAHO MPEY3NMamke WIH JIEJheHe),
Koja O Omia cTporo JeduHKCaHA U MOTITYHO KOHTpOJMCaHa OM eTMMHHKCANa moTpedy ma
eKoHOMCKH (moctojehm) u wHOycTpujcku (Oynyhwm) wuHpOpMammoHun cucteM Oymxy
nHTerprucaHd. IbuxoB pa3Boj OM Tekao HE3aBHCHO jedaH Of APYTOr, a pa3MeHa IojaTaka
ycaBplIaBaHa IipemMa IoTpeOu.

OBakBuX cily4yajeBa (IIOBe3MBama JBa CUCTEMa) MOXKE OWTH M BHIIE, N UCTHU MPHHIMITN
Tpeba Ja Baxke W 3a OWIIO Koja Jpyra crelnyjanu3oBana codreepcka pemema (GEMCOM
Surpac, DataMine, TalPAK,...), kako y pyAapcKoj U reoJOIKoj, TAKO U OJIUCKUM CTpyKama
(MammHCcKa U enekTpo-eHeprercka). Jla ou MC octao oTBopeH nmpema HOBHM W HE3aBUCHUM
coTBepCKUM perermnMa, kojux he y OyayhHocTn OuTH cBe BHIe, He TpeOa WHCHCTUPATH
Ha Ja)XHO] MHTErpanuju, Beh je 0oJbe 3ampkaTh ce Ha (PyHKIIMOHAIIHO] Kolaboparuju ca
MHOTMMa y3 OIIUTH YCIOB pa3MeHe HH(popManuja Kpo3 Oa3e moxartaka. I[lojam
"MHTErPUCAaHN WHQPOPMALOHH CHCTeMH" Ce MOXKE OJHOCHTH CaMO Ha BEIMKE M BeoMa
pasnmuuTe MHPOPMANMOHE CHCTEMa, Kao LITO je TO HIp. MHTEerpandja MHGOPMalUOHHX
cucTeMa CBHX jaBHHX Iperyseha, a oBe 0OuM mopaTaka HHje TOIUKO poOycaH.

Wudopmannonu cucteMy pa3BujeHN Ha MPUHIUITUMA!
—  OTBOpPEHOT mporpamckor kda (open source)
—  CTpOro JOKyMEHTOBaHOTI pa3Boja
—  MOTIYHOT BJIACHHIITBA KOPHCHHUKA HaJl 0a3ama mojaTaka uMajy 0yayhHoCT jep:
—  HMHBECTUTOP MCTOBPEMEHO MOXE OUTH U BIACHUK, 2 THME HE3aBUCAH
—  MOTHBHUIIY KOPHCHHKA (MHBECTUTOPA U BIIACHUKA) /14 YJIaXKe Y (bUXOBO CTAITHO
yHarnpelheme
—  ce IleHa pa3Boja U O/ip)KaBamba CBOJIH Ha IIEHY CTPYYHE pajiHe CHAre

Ipenpexe pa3Boja oBakeor MC koje Cy eBUACHTHE MJIM CE MOT'Y OUeKUBATH y OyayhHocTH:
—  cranHa (QAyKTyandja KaapoBa y HHPOPMAIMOHUM TEXHOJIOTHjaMa
—  TP)KHIITE paja y perioHy He pacloyiake BUIIKOM CTPYYHUX KaapoBa 3a OBE
MOCIIOBE
—  aHTHIIpOIIaraHa off CTpaHe KOMIIaHH]ja Koje ce OaBe u3paaom codTrepa,
jep y OBaKkBOM MpPHCTYITy BUJie MOTyhH ryOMTaK TPXKHUILITA

IMopen ocranux 1oOpux crpaHa oBakBor |S, cUrypHO je na y AoTieaHo BpeMe Uy
(YHKIIMOHAITHOM OOJIMKY, OH MOXeE J1a ce ITacupa Ha foMahe TpXwuIuTe u T0Hece A0IaTHN
NIPWINB CpeJICTaBa.

KO 1 KAKO?

Jla HEe Om TOIIIIO IO HEKEe OJ1 CUTYallrja KOje MOTY Pe3yJTHPATH 3aCTOjeM HIIH MPEKUI0M
pana Ha pojekTy, Tpeba 00e30enuTH 13, CTpaHe Koje YUeCTBY]Y y MPOjeKTy, UMajy BOJbY,
KeJby M MHTepec o1 ydeniha. AKo ce U3 UCKycTBa 3Ha Aa 20% MOTHBHCAHUX WIAHOBA THMa
3aBpmu 80% rmocia u 1a CBe MOXe Ja CPYIIH jeTHa JIOMIa 0JUTyKa MEHAIIMEHTa — jacHO je
KOJIMKY OATOBOPHOCT y OBOM IIPOjEKTY HOCE OHH KOjH OJTyqYjy O FbeTOBOM TOKY, a
HApPOYHUTO y OJTHOCY IIPeMa JbYACKHM PecypCcrMa.
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Haj6ospa koMOMHAIIM]a y TIOJICITH 3a/1aTaKa Y pa3Bojy:

—  neduHUIMja TPOJEKTHOT 33aTKa U CTAIHU HA/[30p pa3Boja — MEHAIMEHT
npeay3eha

—  CHCTEM aHalli3a — CTPYYHHU TUM Mpeay3eha ca eKCTepHUM CTPYyYHUM
KOHCYJITaHTUMa

—  IIPOjeKTOBamE — €KCTEPHH CTPYYHHU TUM

—  HMMIUIEMEHTAIMja - CTPYYHHU TUM Ipeay3eha ca eKCTepHUM CTpyYHUM
KOHCYJITaHTUMa

— TepMaHEHTHH pa3Boj - CTPYYHU THM Tpexy3eha

WHTtepecHo yapyXuBambe BUIIE PYAapCKUX KOMIIaHH]a ca UCTHM IHJbeM (y jeZIHOM OBAaKBOM
MIPOjeKTy) Ou OWIIO pelICHEe HEKUX O] IpodiieMa KOju ce MOTY JaBUTH, a MOPEA OCTATNX OU
ce peumio u cienehe:

—  pa3MeHa KaJpoBa, 3Hamha U UCKYCTBA — 3aCHOBAHOCT Ha 3HAIbY

—  pa3Boj IS koju O6u Ono mmpe neduHNCaH U TpuXxBaheH — YHUBEP3ATHOCT

— TMOBOJbHHUja HAOABKA JMIEHIIN PAa3BOjJHUX ajaTa — Marhbe HHBECTHUIHOHO YIIarambe

3AKJbYHAK

He rajumo umysuje a cMO, Ha OBaKO MaJIOM IIPOCTOpY, YCHEIH Aa IOMEHeMO CBe Ho0pe
CTpaHe OBaKBe CTpaTermje, ajlu ce Hagamo na hemo Heke ox kojera moxcrahu na o, oBxe
HaBe/ICHUM HJiejaMa, pa3Merbyjy MUIIJBCHE U YHANPEAE NPeCTaB/beHy cTpareryjy. Kako ce
caMo 0OPOM KPUTHKOM MOXKE MCIIPOBOLIUPATH M BHIIM HUBO KBAaJHTETa, IO3UBAMO Bac Ja
CBOjUM KpUTHKaMa yTHYETe Ha CBOje OKPYXKCHE M YCIOCTaBJbakbe CBECTH 1a
nHpOpMaTHIKO 100a Huje OymyhHOCT Beh camammocT, a CBM MH JaHacC y HETrOBOj
KPUTUYHOj NpesioMHOj (a3u. MHpopMalMoHe TEXHOJIOTHje Ce HE CMEjy OKPEHYTH MPOTHB
YOBeKa, ajli ako BehiMHa Hac ocTaHe MacUBHA — TO ce Beh MOXe JIEeCUTH, a CBEJOLH CMO Ja
ce HekuMa Beh Jemnasa.

JINTEPATYPA

1.  Muom Copak: "MeHnanMeHT npousBoame, bamanyka 2006
2. Enexrtponcku waconucu o npumenu UT y pynapcTtBy
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METOJAE OJABAJAIbA IIVIOJHUX ITOBPIIMHCKHUX
XOPHU30HATA 3EMJ/BUIITA ITPU EKCIIVIOATAIIMJA
MHUHEPAJIHUX CUPOBHUHA

I'opar Kosauesuh ¥, Henan Mamuh?

1Pydapcmt uncmumym, barea Jlyka

PE3UME

VY pamy je mpukazaHo cexmaM Moryhwx HayMHa O/Bajaba IUIOAHHX, ITOBPIIMHCKHX XyMYCHO-
aKyMYJIaTHBHHX 3eMJBHIIHUX XOPU30HATa NPH HOBPIINHCKO] €KCIIOATalljH MUHEPATHUX CHPOBHHA.
Ananm3supana je MOryhHOCT ¥ e()MKaCHOCT NPHUMjEeHe Pa3INIUTUX CUCTeMa (BapHjaHTH) y OZHOCY Ha
TUII 3eMJBMINTa U HA4YWH eKCIUloatanuje cupoBuHE. Kpo3 mpeqHocTH M HemocTaTke pa3MOTpEH je
YTHIIAj CBaKe BapHjaHTE HA OWTHE QU3MUKe OCOOMHE (TEKCTYPY, CTPYKTYpPY H IMOPO3HOCT) 3€MJBHIITA,
Kao M Ha YKYIHH T'yOUTaK 3eMJBUIIHOT MaTepHjaia Kpo3 pajaHe onepanuje. [IpaBUIHO OTKONABAKE U
KacHHja TOHOBHAa YNOTpeOa IUIOMHHUX [HjeJioBa 3E€MJBUIIHOT COJ[yMa IPENCTaB/ba HajeUKACHUjH
HauWH YyCIjemHe pekyiartuBanmje. V3 Ttor pasmora oBa ¢asa Ou Tpebama OWUTH NPETXOTHUIA
OTKOMABamy I[jEeJIOKYITHE OTKPHUBKE, TE€ 3ay3MMaTH Ba)KHO MjecTO y IPBHM KopaluMma H3BOhema
PYIapCKUX pasioBa.

KJ'Ly'-IHe pI/Ije‘II/II TMOBPIIMHCKH XOPU30HTH 3€MJBUIIITA, ekcnnoaTaqua, peKynTHBaqua.

METHODS METHODS DETACHED OF FERTILITY SURFACE SOIL
OF HORIZONES AT EXPLOITATION MINERAL MATERIALS

ABSTRACT

This paper shows seven possible modes of separation of fertile, surface soil horizones during surface
exploitation of mineral raw materials in mining works. Possibility and efficiency of application of
different methods (variants) in relation to soil type and mode of exploitation of raw materials are
analyzed. Through advantages and disadvantages, we analyzed the influence of every variant on
physical properties (texture, structure and porosity) of soil, and also on total loss of soil material
through working activities. Proper excavation and later usage of fertile parts of soil solum represents
the most efficient mode of successful reclamation. Therefore, this phase should precede excavation of
whole overburden, and take an important place in the first steps of planning the mining works.

Key words: surface soil of horizones, excavation, exploitation, reclamation.
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YBOJI

Haxkon 3aBpmreTka ekciuioaTanyje MHHEpaTHe CHPOBHHE HAa HEKOM IOAPYdjy, MOTPeOHO je
MjepaMa peKyJITHBalHje YCIIOCTaBUTH MIPETXOAHO MPEKUHYTe OHoomke mporece. OCHOB 3a
Ouyo Koju BWA OHONIOIIKE pEKyNTHBalHje je (QOopMHpame IOBOJHHE CpPEeIuHE 3a Pas3Boj
KOPHjEHOBOT CHCTEMa, AaHTPOIOICHO 3acHOBaHMX OwmomeHo3a. Kipyuna wjepa 3a
OCTBapHBamkE TOTAa IMJba MPEACTaB/ba CEICKTUBHO OJBajambe, UyBame, T ITOHOBHO
HAHOIICHE MOBPIIUHCKUX IUIOJHAX XyMYCHO aKyMYJIaTHBHUX 3€MJBUIIHUX XOpU30HATa Ha
npunpeMsbeH (TEXHWYKH pekynTuBucaH) tepeH (Byjuh, 2006). OBakBUM HauyMHOM
3aBpIIETKAa TEXHUYKE pPEKyJTHBalMje (KOjU Ce MOTy Ha3BaTh IIPOLECOM O03eMJbaBama),
CTBapajy ce yCJIOBH 3a Ouosomky ¢aszy pekynrusaiyjy (Pecynosuh, 1984).

TexHomoOIIKe IIeMe OTKOMAaBama, TPAHCIOPTA W HAHOIICHA IUIOJHUX 3CMJBUIITHUX
Xopu3oHata Tpeba aa 00e30Hjefe BHCOKE TEXHUYKO—EKOHOMCKE—CKOJOUIKE IapaMeTpe
KpO3: IPUXBATJbUBE TPOIIKOBE CEJICKTUBHE EKCILIOATAIIN]€ OTKPHUBKE, MPOAYKTHBHOCT paja,
yMambemhe IyOuTaka U pasbiaxerha 3eMJBHIIHAX XOPHU30HATA, MUHHMAIHO MOTOPIIAHE
(U3MIKO-XEeMH]jCKO-OHOOMKHIX 0coOrHa 3axBalieHOT 3eMJBHIIITA.

MATEPUJAII U METOJE PAJA

Panom cy npensioxxeHu Moryhe MeTo/ie celIeKTHBHOT OTKONaBamka U Aajbe MaHUIlyJaltje ca
IUIOJTHUM 3€MJBUIIIHUM MarepujajioM Ha HajuemhuMm pynapckum objektuma PemyOnmke
Cprcke. Peanuszanuja mnpeyioKCHUX Ha4yMHA j¢ W3BOJJbMBA: Ha BehMM MOBPIIMHCKHM
KomnoBHMa (T.K.) YIJbEHE U Apyre pyje (paBHHYapCKU U OpAcKH O0aceHH), MambUM KOIIOBUMA
TEXHHMYKOI' KaMeHa (KaMEHOJIOMH), T€ I033ajMHUIITHMa [UbYHKA M CIMYHOT MaTepHjaia
(JTazuh, 2005, Jlexuh, 2006, 2007, 2008).

PasmoTpeH je yTuiaj cBake BapHjaHTe Ha OCHOBHE (pr3muKe 0coOWHE (TEKCTYPY, CTPYKTYPY
u moposHoct) 3emipminta (JKuskoBuh, 1991), ka0 M Ha YKymHH TyOHWTaK 3eMJBHIIHOT
MaTepHjalia y TOKy MaHHUITYJIATHBHHUX pagHux omepanuja (Ospada, 1992, Muhuh u Ospaua,
1991). ¥V o63up cy y3eru Hajuemihu TUIIOBM 3€MJBbMIITA KOjH CE jaBJbajy Kao MOKPHBAYU
npeAMeTHUX MuHepanHux cuposuHa (hupuh, 1991).

Bpien onabup BapujaHTH (KOHKPETHHX TEXHOJIOUIKHX MPOIECa) 33 MPAaKTHYHY NPUMjEHY Yy
HajBehoj je 3aBHCHOCTH OJ] THMIA 3eMJBHINTA M KOH(UTypaluje TepeHa, Te HauMHa M THIla
eKCIUToaTaIfje MHuHepaiaHe cupoBuHe. OmnpemMa W MexaHH3aldja KOjU Cy MOTPeOHH 3a
U3BpILICHE PAIHUX Ollepanuja cy NpuKa3aHu y Tabenu 1.
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Tab6ena 1. [TorpebHa MexaHu3auuja 1 ornpema
Table 1. Necessary machinery and equipment

PAJTHA ®A3A
OTkonaBame YToBap Tpancnopt Opnarame | IInanupame
Poropun Garep Portopuu Garep Tp a}TI;gI(()ETHa Opnaray Bynnozep
Barep cajmam barep cajmam Kamuon Kamuon Ckpenep
Earep_ Sulrlface Barep_ Su'r'face Cxpertep Cxperiep
miner miner
Ckperep Ckpernep
XuapaymydyHu XuapayauyHu
Oarep Garep
bynnosep YToBapusau

CeleKTUBHO OTKOIIaBambe, TPAHCIOPT, MPUBPEMCEHO OJjIararb¢ M IMOHOBHO HAaHOMICHC
MOBPHIMHCKUX 3CEMJBUIIHUX XOpPHU30HATA Ha 3aBpIIHUM M[NOBpPIIMHaMa oOJjlarajvumTa Hu
TIOBPHIMHCKUX KOIIOBA MOKE €€ U3BOAUTH ITPEKO TPHU OCHOBHC IIEME

1) O0jenumeHo (MCTOBPEMEHO) OTKONABAWKE IUIOMHUX TMOBPIIUHCKHX 3CMJBUIITHUX
XOpH30HATA M OCTalle OTKPUBKE (IyOHHCKH XOPH30HTH) KOPHUIINEHEM HCTE OTpeMe
3a MPUMPEMHE, EKCIUIOATAIIOHE U PEKYITHBAIIMOHE PaOBe.

1)) PaznBojeHo  (nmoceOHO) OTKOMABamke€  IUIOJHHMX — IMOBPIIMHCKUX — 3€MJBUIIHHX
XOpU30HATa M OCTajle OTKPHBKE KOpHIIhielheM IoceOHe ompeme, KOjoM ce IpBO
OTKOIIaBa IJIOHO 3eMJBHIIITE,

1) KomGuHanujama MpeTXOAHE JBHUjC IIEME.

PE3VIITATU JUCKYCUJA

Pa3zpagoM OCHOBHHMX TEXHOJIONIKMX W HajuellhmxX meMa eKCIuloaTanuje ca IpeloYeHOM
MEXaHM3aIMjOM M OTIPEMOM, a y 3aBHCHOCTH O] pealii3alije pUMjeHe Ha HAIlUM TePEeHUM
U TPUCYTHHM 3E€MJBHMIIHAM THUIIOBMMA, AHAIM3UPAHO j€ CeAaM OCHOBHUX BapHjaHTH
OTKOIIaBama, TPAHCIIOPTa M 3aBPIIHOI HAHOLIECHa IUIOJHOT 3E€MJBUINHOI MarepHjaia Ha
ypeheHa ojjarajuimira M OTKOIAHE MPOCTOpE MOBPIIMHCKUX KomoBa. CBe aHaIM3UpaHe
BapHujaHTe OBMX TEXHOJIOIIKHX MPOILEca MOTY C€ peasii30BaTH MPUMjEHOM KOHTHHYalIHE U
JTUCKOHTHHYAaJTHE OTpeMe.

METO/I 1: PoropHu 6arep — TpaHCIOpPTHA Tpaka — ojJjiarad — Oynmo3ep

OBa BapHjaHTa je OCTBapJhbHBa CaMO Ha JICKHWIITHMA TJj€ je 3HaTHA JeOJbHHA XYMYCHOT
MIPOJyKTUBHOT C€JI0ja, Te je y THMM ycioBuma moryha mnpumjena 138. BTO cucrema (6arep-
Tpaka-o/JIarajiiITe) Kao OCHOBHA pacrojiokuBa ompema. [IpBo ce ckuHy oxpeheHu
MOBPIIMHCKY XOPH30HTH, a IIOTOM CIIMj€AH OTKOTABamke OCTAaTKa Te€0JIOIIKOr MaTepHjaja 0
IQyOnHe MUHEpaTHe CUPOBHHE.

[IpenHOCTH OBaKBOT METOAA OTKOTaBama cy ciujenche:
- Ha ny6spum 3eMIJbUTIITHMA OCTBAPJHUBH BEJIMKH YIUHIIH;
- [Ipu oTkomaBamy W TPAHCIOPTY MHUHHUMAIHO ITTOTOPIIAkE 3€MJBHINHUX CBOjCTaBa
(Hema 30mjama, TOPO3HOCT CE HE MHUjeHha, KA0 HU MEXaHUIKU CacTaB);
- 3HaTaH KamaluTeT TIOMEHYTOI CHCTeMa IIpH JOBOJbHO] NEOJBMHM XyMYCHO
NPAYKTUBHUX XOPH30HATA
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- OTkomnaBame MOFth npu pasiuiuTuM BOJHHUM PpECKUMHMaA 3CEMJbUILTA 0e3
MOFthOCTI/I CMambCHha KBAJIUTECTA MAHUITYJIMCAHOT MaTepI/Ijana.

Henocranu:

- [Ipu nebsprHAMa IJIOTHUX XOPU30HATA MAFLUM O] IBA METPa 3HAYajHO CE CMamyje
BHCHHA pe3a Oarepa, YnMe ce APACcTUYHO CMamyje KamamuTeT Oarepa, a THME H
JUPEKTHO IPOMOPIHNOHAIHO MPOAYKTUBHOCT M PEHTAOMIIHOCT LIHjeJIe MPOU3BOIELE;

- 3HaTaH je pacTyp MaTepHjajia TOKOM TEXHOJIOIIKOT IpoIieca;

- 300r HEpaBHOMjepHO OJUIOKEHOT MaTepHjaja ojyiaradeM, NOTPEOHH Cy BEIHKH
pamoBu Oyino3epoM, IITO OWTHO yTHYE Ha MOTOpIIAkhe MEXaHWYKHX OCOOMHA
3eMJBHIIITA, IITO C€ MaHU(ECTBYje Y 30Ujarby U CMambUBaby IOPO3HOCTH.

METO/] 2: Barep npernajH — TpaHCIIOPTHA Tpaka — oJyuiarad — Oysno3ep

MertoJ je npuMjelmUB Ha KONOBHUMa OpZCKOr W paBHMuapckor Tuma. Onabup oBe MeToze
OTKOIIaBarha MPOLYKTHBHHX XyMYCHHX CJIOjeBa je UMa CMHCIA y MOBPLIMHCKAM KOMOBHMa
KOjH 3ay3MMajy 3HaTaH mpoctop. Ilopen TeXHHYKHMX Haparterapa 3a OoJa0Hp OBE MeToje
OWTHA je 1 €eKOHOMCKa OIPAaBIAaHOACT IIPUMjCHE.

[penuoctu ynotpebe Oarepa aperiajHa 3a OTKONABake INIOAHUX XOPH30HATA!

- JemHocraBHO mpuiarohaBame IKeJbEHHM IyOMHaMa OTKOIIaBamba IUIOZHHUX
XOPU30HATA;

- Hajuemhe cy u3jennauenu ontumainHa qyOuHa Komnama Oarepa M OfBajaHa IUIO/HA
OTKPHBKa;

- Ilpu oTkomaBamy M TPaHCHOPTY MUHHMAIIHO IMOTOPILIAKE 3€MJBUIIHUX CBOjCTaBa
(HeMa 30ujama, MOPO3HOCT CE HE MH]jCHA,);

- IojedTumyje ce mocTymak TpaHCIOPTa OTA0UPOM TPAHCIOPTA TpaKaMa,

- Pan je Hajuenrhe He3aBHCAaH 01 KIIMMATCKHUX YCIIOBA.

Henocranu:

- VYnoorpeba gpernajHa Kao jeJMHOT CpPEACTBA HA OTKOMABHY MOBPIIMHCKHX
XOpU30HaTa je jocta HeeuKacHa W cropa (ycrmopaBa HalpeaoBame (poHTa
pajioBa Ha OTKOMABalky HEMPOJAYKTOBHUX CIIOjeBa OTKPUBKE M OKTOMABAa YIiba);

- 3HaTaH ryOuTaK 3eMJBHIIHE Mace,;

- [ToTpeba 3a pamom Oynao3epa Ha OAJIATATUINTY YTHUYE HA TIOTOPIIAkHEe MEXaHUIKUX
0coOWHa 3eMJBHHINTA (30Ujabe i CMAkEHe MOPO3HOCTH).

METO/ 3: barep"Surface miner" — tpancnoptHa Tpaka — ojjiarad — 0OyJijgo3ep

Meron ce MOKe KOPHUCTUTH Kao OO0jelMbeHa WIN pa3/iBOjeHa IIeMa 3a OTKOIIAaBambe.
IIperxoaHa nBa W OBaj CHCTEM ce peanu3yjy KOHTHHYalHO, INTO JeQHUHUIIE Ja ce
KOMIUIETHAa MaHUITyJIallHja ca 3eMJBHITHOM MacoM 00aBsba HENPEKUIHO Y jeJHOM JIaHITy.

IIpennoctu:
- MoryhHocT ocTBapuBama BEIMKHX ydYWHaKa, Oe3 Behmx MmITeTHHUX yTHIaja Ha
3eMJBHUINHY [UIOTHOCT;
- JemnocraBHO mpunarohaBame KeJbEHHUM AyOWHAMa OTKOIABama, OTKOIABAKEM Y
BHIIIE PE30Ba.,
- ITlojedpTumyje ce mocTymak TpaHCIIOPTa 01a0UPOM TPaHCIIOPTa TpaKama,

154



Henocranu:
- Texnonoruja 3axTHjeBa BUILE TPAHCTIOPTHUX TPaca TPAKCTUX TPAHCIIOPTEPa,;
- CucreM Kao IjenuHa je JocTa cKym (ocuMm Oarepa M ojyiarada BHUCOKE ITHjCHE
JMKTUPA ¥ Jy)KHHA TPAHCIOPTa), a OrOTOBO aKO HE Claja y OCHOBHA CPeCTBa
TIPH SKCIUTOATALTH]H.

METO/] 4: Barep "Surface miner" — kamuon — Gynmosep

Meronq 4 wW cBM HapenHW, MPEACTaBJbAjy OUCKOHTHHYJAHE TEXHOJIOMIKE IIpoIece
oTKomaBamwa. [Ipu ncrnma, MaHMITyJIalMja ca 3eMJBHIIHUM MaTepujajioM He 00aBiba ce y
KOHTHUHYHTETY.

KoHKpeTHO, 0BMM TEXHOJIOIMIKHM IpoliecoM Moryhe je Takolje y MOTIYHOCTH OTKOMATH JI0
KeJbeHe AyOuHe IJIOAHO 3eMJBHIITE U TO Hchpesa GpoHTa pagoBa Ha BehWHH MOBPIIUHCKUX
KomoBa. 3HauW, Jako je u30jehm Mmujememe ca ayOMHCKOM (Hajuemhe HEIIOJHOM
OTKPUBKOM).

[IpenHocTH OBe METOE Ka0 TEXHOJOLIKOT MpOoLeca:
- Moryhu BenuKky NPOIyKTHBHY yYHHIIN;
- JemHocraBHa MoryhHOCT mpuiarohaBama KEJbCHHM JyOMHAMa OTKONaBama, 0e3
Mjelrama ca IyOnHCKoM (Hajuenrhe HeTI0JHOM OTKPHBKOM);
- IlpunaromyeuBoct Ha GpAOBUTOM pesbedy, U pa3HHM THUIIOBUMA 3eMJBHILITA.

Henocraiu ce ornienajy y cinujenchem:
- TloTpeOHa BHCOKa CHHXPOHHM3AIM]ja CBUX PaHUX OIEpaIlyja;
- ExoHOMCKa OmpaBIaHOCT MPUMjEHE je CaMO Yy CIIy4ajy aKo 3eMJBHUIITE ca JyOOKUM
IUIOJTHUM XOPH30HTUMA 3ay3MMa BeliMHy YKYITHOT [TPOCTOpa NOBPLIMHCKOT KOTa.

METO[ 5: Cxpenep

CucreM NpHUMjEHUB y pasHUM eKcIuloaTalyjama U MOPQOJIOMIKUM yCIOBHUMa. MaImHCKyY
CTPYKTYpY CHCTEMa OCHM CKpelepa 4ecTo YMHH M jelaH Oyijao3ep, KOjH CIYy)XH Kao
nomohHa MammHa y GYHKIMjU TIPUITpeMe 32 HecMeTHa 1 (pyHKIMOHAIaH paj CKperepa.

IIpeIHOCTH CKpemepeKor CUCTeMa ce orjieaajy y ciujeaehem:
- VYnotpeba jeqHe MamHe MOXe J1a Oyjie €eKBUBAJIEHT HEKOJIUIIMHU;
- Mambe 3aXTHjEBHO OJP)KaBambe CHCTEMA Kao I[jeInHe;
- MuHUMaNHU TYOHUIIM U TIOCJbETUIIE HAa 3eMJBHINTA Y KOMIUIETHOM IHKITYCY;

Henocranu:
- Ymotpeba caMo jeJTHOT CKperepa MOBJIadl H3y3eTHO HICKE YIUHKE ;
- Harno cMameme paJHOT KananuTeTa ca IopacToM BJIaKHOCTH 3eMJbHILTA;
- ArmnconyTHa HEEKOHOMHYHOCT KOJ| IPHIMjeHe Ha BehinM MOBpIIMHAMA.

METO/ 6: Bynmo3ep — yroBapad — KaMHOH — OyJ1103ep

Bynpmozepcko ckumame MOBPIIMHCKUX 3EMJBHINHUX XOPH30HATa j€ HAIIO MIMPOKY
IpUMjeHy Ha OpJACKMM M HEpaBHUM TEpEeHHMa HaIllel OKpYXKema, raje cy Hajuemhe y
MMUTAalky TUIMTKA 3eMJBHINTA M EKCIUIOATAIMja TEXHUYKOT W apXUTEKTOHCKO Tpal)eBHHCKOT
KaMeHa, Maja je mocta edukacaH M KOJ CHHMama XyMYCHHX NPOAYKTUBHHX CIJIOjeBa Ha
JISKUIITHMA IIJbYHKA. YTIoTpeba je Moryha u Ha pyIHHUM JISKUIITHMA, KaJia jeé Y KPOBHHH
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NPUCYTaH CTHjeHCKH Matepujan. To cy Hajuemthe mojapydja IUIMTKHX M JAPYTHX
Hepa3BHjEHHX TUIIOBA U MOJTHIIOBA 3€MJBHUILTA Ca JOCTA CKEJeTa.

ITpexHOCTH OBaKBOT cHUCTEMA CY:
- IlpunaroaspuBocT pa3HUM TUIOBHMA 3€MJBUINTA U MOP(OJIOMIKNAM YCIOBUMA,
- HecmeraHoct y pagy npu HamnacKy Ha Beha cTpaHa Tujena v 3eMJBUIITHE YMETKE;

Henocranu:

- Mexanuuke O0cOOMHE 3EMJBUIIHHMX MOBPIIMHCKMX XOPWU30HATA TPIE BEIUKY
JNECTPYKIHMjy (M3pakeHO 30Wjarbe M AHTUIOPO3HU e(EKTH), HAPOYUTO 300T
JIBOCTpYKe ynotpebe Oymimo3epa;

- Moryhu yuuHIHU Cy Yy KOPEIAIMOHO] BE3U ca OOJIMKOM TePEHA M CAMHM CTamheM Ha
TEpeHy.

METO/ 7: Xunpaynuyuu darep — KaMHOH — OyJsmo3ep

I[lyr edexar pama xuppaymmaaor Oarepa (y IyOmHCKOM, pjehe BHCHHCKOM OJOKY
OTKOIIaBaha) Ce OCTBapyje Ha M3PA3HTO JIAKMM U HPOIYCHUM 3€MJBUINTHMA, Ka0 IITO CY
QTYBHjOHH y JOJIITHaMa pHjeKa W ’hUMa CIIMYHA JOJWHCKa Tha. Tana je Hajuemrhe y mUTamy
eKCIUToaTaIlja MUbYHKA W/WIIN MHjecKa, KOjU ce Halase Ha AYOWHH O] CBera Iap MeTapa.
Hajuemtha mamasmimra oBHX Martepwjaia cy y paBHHIAMa M Kpaj Behmx pujeka. Cem Te
NIPUM]jeHe BeJIHKe cy MOryhHOCTH U Ha BehMHU JPYyrux THUIIOBA MOBPLIMHCKE €KCILUIOATallHje.

OCHOBHE MPEJIHOCTH OBAKBOI' HAYMHA OTKOIIABamkba CY:
- Ilpunarohenoct xoj npuMjeHe Ha XeTEPOTeHOM pesbedy U pa3IMuyUTUM THIIOBUMA
3eMJBHIIITA;
- HneanaH HauyWH 3a OTKONABaKk¢ MUHHMMAJIHUX KOJHMYHMHA 3EMJBHUINHHX Maca Ha
Pa3HUM CTjeHOBUTHM TpejeuMa OpICKIX KOITIOBa,;
- KpynHauja crpana tujena (ymenu) y/v Ha 3eMJBUIITY CE JIAKO SITUMHUHUIIY.

Henocranu:
- IlpumjeHa je ycMjepeHa UCKJBYIHBO Ha Marbe MOBPIINHE,
- HemoryhHocTt Op3or oTkomaBama BehuX 3eMJBHIIHAX Maca MajkM MAaIIHHCKUM
MIPCTEHOM.

Kako ozapeleHu HOBpLIMHCKHM KO KOPHCTH Hajuyenrhe jefaH METOZA OTKOINaBama IUIOJHUX
ciojeBa, BpJIO je OMTHO oJabpaTH HajONTHMAlHMjy BapHujaHTy y oxapeheHoj curyauuju. Y
Tabenu 2 npHKa3aH je n300p BapujaHTe OTKONaBama y OJHOCY Ha 2 OWMTHA (hakTopa W TO:
BpCTa eKcIuIoatanyje u Thm 3eMJpumnTa. ['padukon 1 mokasyje mehycoOHU omHOC Moryhe
MpUMjeHe TOjeIMHUX BapHjaHTH y TnpoueHTHMa. [Ipu ycBajamy onpelheHe BapujaHTe
HEOIXO/JHO j€ MO03HAaBaTH HUXOB MOTEHIMjaHA YTHIA] Ha ojpelieHe 3eMibuIIHE OCOOHHE,
Kao M MoryhHocT TyOMTKa MarepHjajga 3eMJBMIIHMX XOpW30HaTa TOKOM HHXOBE
MaHHUIYJaIHje, MTO je OIMHCHO JaTo TabenoM

TaGemna 2. I/I360p METOEC OTKOIlaBama IMOBPHIMHCKUX XOPU30HATA Y OJHOCY Ha TUIT 3€MJbUIITA U
Ha4YuH eKcrmoaTauuje MUHEPAJTHUX CUPOBHUHA

Table 2. Selection of excavation method of surface horizones in relation to soil type and mode of
exploitation of raw materials
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MIOBPUIMHCKA . . . .
K np Bl Bapujanre | Bapujanre | Bapujanre | Bapujanre B B
oo _ 6,7 56,7 56,7 | 4567
Big mountain
surface mine
Benuku
PaBHUYAPCKU
MOBPIIMHCKHA ) Bapujanre | Bapujante | Bapujante | Bapujanre | Bapujante
KOIIOBU 1,2,3,4, 56,7 1,2,3,4, 1,2,3,4, 1,234,
Big level surface 5 5 5 5
mine
[ToBpiuHCKH
KOTIOBU
TEXHUYKOT KaMeHa Bapujante ) Bapujanrte ) B B
Surface mine of 6,7 6,7
tehnical
of rock
Excmnoatanuja
LUbYHKA U MHjecKa Bapujanre | Bapujanre | Bapujante | Bapujante | Bapmjante | Bapmjanre
Eksploitation of 6,7 4,5,7 6,7 57 57 57
gravel and sand

Ta6ena 3. [Tocspenuiie aHAMM3UPAHUX METOJIEC HA OCOOMHE 3eMJBHUILTA
Table 3. Effects of analysed methods on soil properties

Bapujanra
Method

BapujanTa 1
Method 1
BapujanTta 2
Method 2
BapujanTta 3
Method 3
Bapujanra 4
Method 4
Bapujanra 5
Method 5
Bapujanra 6
Method 6
Bapujanra 7
Method 7

Oco0OuHa 3eMJBHIITA
Property of soil

Texctypa

Texture MaJu MaJu CpPElU | Cpelmu Maiu cpenmu Maiu
Crpytypa CPElbU | CPEIHBU | CPEllmH | CPEelmU Maiu BEIMKH | CPElmU
Structure pea pea per pel per
IMoposHocT

. CpeAb | CPEamU | CPEImU | CPENmbU MaJu BEIUKUA | CpEeambU
Porosity
I'yburak
Loss BEIIMKA | BEIMKH | Cpelmu Maiu MaJn cpenmu MaJn

157



I'padukon 1. [IponeHTyaHu 0JJHOC IpUM]jeHEaHATN3UPAHNX METOa OTKOIIaBama
Graph 1. Percentage ratio of the usage of the analysed excavation methods

3AKJBYHAK

OBUM pazoM ce CTHYE YBHA Yy MOTYNHOCTH CEJIEKTHBHOT OTKOIIABama M O/Bajarba
MOBPIIMHCKUX 3EMJBUIIHAX XOPHU30HATA NPHIMKOM OCHOBHHX CHCTEMa EKCIUIOATallHje
MUHEpAIHUX CHPOBHUHA, IITO j¢ OJ M3Y3eTHOT 3Hadaja 3a mpenctojehy pexynrusanumjy. U3
TOT pasnora (haza oJBajama IUIOJHUX MOBPIIMHCKUX XOpPHU30HATa 3eMJBHINTa Tpeba OUTH
NPaBUJIHO TNPOjeKTOBaHA U peain3oBaHa. DakToOpH 0J] KOjUX MPEBACXOJHO 3aBUCH U300p
oarosapajyhe Bapujanrte cy ciujenehu:

MIPUCYTHU TUTIOBH 3€MJBHIITA Ca BbUXOBUM (U3MYKHM M XEMH]CKUM OCOOMHaMa,
BpcTa MexaHu3aluje (ompeMe) Ha IOBPUIMHCKOM KOIly ca KOjOM ce BpIIN
OTKOIIaBabe OTKPUBKE,

TeXHBa Ka OCTBApHBakbY MHHUMAIHUX TyOWTaka y KOJMYMHH W KBAJUTETY
3eMJBHIIITA,

neduHICcambe OIpeMe 33 OTKOMABamkEe IUIOJTHHUX IMjEI0Ba 3€MJBUITHOT COTyMa Kao
OCHOBHE WJIN JIOITYHCKE,

TI0JI0’Kaj MUHEpAJIHE CHUPOBHMHE y OJHOCY Ha KoH(urpanujy TepeHa, mopgoioruja
TepeHa,

MPOJYKTUBHOCT U EKOHOMHUYHOCT PUM]jEHE OIpeMe,

TO/IMIIEHA KOJIMYMHA CKHIakha MMOBPIIMHCKAX XOpH30HATA,

HauuH Kopuinhema TOr MaTepyjajia U BpHjeMe HaHollema (0AMaX WM OAJIOKEHO),
Kpo3 Ae(HHUCALE [TPOJEKTHHUX pjelleha.

VVV ¥V Y VYV VYV

MoryhHocT HajuMpe NpuUMjeHe Yy OCHOBHHUM BpCTamMa eKCIUIOaTalMje W Ha PasindyuTHM
TUIIOBMMA 3e€MJBbHINTA MMajy MeTone 5 n 7. HajOosee pesynrare ca acneKkTa HEloKeJbHUX
edekara Ha 3emsbnIITe oMoryhyje npuMjeHa Meroze 5. Y nasbuM IpojeKTOBamUMa Tpeda
MHUHHMAJIM30BaTH IIPEKOMjepHy yrnoTpeOy Oyino3epa, Te paBopHu30BaTH MaLIMHE KOjU Mambe
30Mjajy ¥ Ha Ipyry HauuH omTehyjy 3eMJpHIITE.
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HOBU IPUCTYII Y TPETUPAILY MYJbA U3 PARNABY
HOCTPOJEIBA Y PuTE "YI'JBEBUK"-PEITYBJIMKA CPIICKA

penpar Jlasuh®, Crasen eymruh *

Pyoapcko-eeonowxu gaxyimem, beoepao, plazic@rgf.bg.ac.rs

PE3UME

IMocrynak yninhema yriba y aToreHoj cycrensuju y Parnaby 6y0my 1 XUIPOILMKIOHHMA Y MOCTACABHX
HU3 roauHa No0Hja CBE BHINEC HA 3aHYaj)y y 3emibama OuBiie Jyrocmasuje (Cp6uja, LlpHa T'opa
PenyGika Cpricka). OBaj mocTymnak uumherma yriba 1oKa3ao ce Kao edukacaH MOroToBy 3a Mialhe
yribeBe, AOCTA je jeHOCTaBaH a y3 TO je W IICHOBHO NMPUXBaT/bHB. Kao mMpom3Boau OBOT mporeca
jaBspajy ce Yuer yrasb (1Y) kpymaohe -100(80)+0.5 mm, Janosuna kpynuohe -100 (80)+0,5 mm u
MyJb kpymHohe -0, 5+0 mm. Tperman oBor Mysepa y HpPONUIOCTH je TMOApa3ymMeBao (IO IMPaBUIY)
TaJlOXKEHE y TAJTOKHHUIMMA Ca UCIYIITAameM NpeIuBHE BOJE y BOAOTOKOBe. HajHOBHje TeHIeHIH]e,
KOje Cy Y HOTITYHOCTH y CKJIaJly ca €KOJIOIIKHM 3aXTeBUMa, MOJIpa3yMeBajy APYrauuju TpETMaH MyJba
u3 Parnaby mpomueca. OBaj Tperman Hajuemthe mojpasymeBa 3ryllbaBambe U (QUITPUPAHE MyJba Y3
Bpahame NperuBHE BOJE U3 3TyLIHUBaYa y T3B "3aTBOPEHU HUKITYC"

KipydHe peun: 3ryimmaBame, QUITPHpamke, IOBpaTHA BOJA, 3aTBOPSHH LIUKITYC

NEW APROACH TO SLUDGE TREATMENT FROM PARNABY
PLANT IN RITE "UGLJEVIK"-REPUBLIKA SRPSKA

ABSTRACT

The Parnaby process for coal cleaning in autogenous suspension in the last years has more signifience
in the countries of former Yugoslavia as are ( Serbia, Montenegro and Republic Serbia). This process
is proved as very efficient, specially for cleaning younger coals, by its simplicity and low operating
costs. The main products of this process are, Clean Coal - size (100(80) + 0.5mm, Tailing — size
100(80)+0.5mm and sludge — size -0.5+0mm In the past, the treatment of this sludge has been done by
natural sedimentation in tailing ponds with leaking of owerflow water to recipient. New tendency,
which are in quite accordance with ecological demands, means that sludge from Parnaby proces must
be treated on other way. This proces involves thickening and filtering of sludge with return of clarified
water from thickener to main proces for coal cleaning.

Key words: thickening, filtering, returned water , closed circuit
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YBOJI

[MocTpojeme 3a unmhemwe yripa Ha [1.K. "BoryroBo Ceno" - YriseBuk nsrpaheno je 1997
roauHe, npema npojekty Cekropa 3a mpojekroBame - P.O. 3a HCTpakWBa4yKo pa3BOjHE
mocioBe, Buckosza pasBoj, u3 Jlozuune. Hamemeno je unmmhewmy yripa [-sor m Il-ror
KPOBHHCKOT CJI0ja, Ha MPHHIUIY I'PaBUTANHjCKEe KOHIICHTPAIHje y ayTOTE€HO] CYCIICH3H]jH,
mpema Parnaby moctynky. Kao pesynrat unmhema yriba, OBUM IMOCTYIIKOM, 100Hja CE YHCT
yrasb kpynHohe -100+0,5 mm, janosuna kpynuohe -100+0,5 mm u mys kpynuohe -0,5+0
mm.
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IIpojekTHUM pewemeM mnpeasuheHO je Ja ce YMCT yrajb Kiacupa Ha YeTHpU Kiace
KkpynHohe, KomMaJ, KOIlka opax U CHTaH M Jia ce JIENOHyje Ha IPUBPEMEHE JICTIOHH]jE OJIaKIIe
ce oTIpema Kymniuma.

JamoBuHa ce Takolhe NPHBPEMEHO CKIAMIUTH Ha JEN0 OJaKie ce OTIpeMa Ha KOHAYHO
MECTO JCTIOHOBAA.

Mysb ce oanaxe y TAOKHHUKE KOjHX TPEHYTHO MMa U3rpaljeHo IeT IpH 4eMy BoJa IpesiiBa
U3 jJeIHOT y IPYTH U IOTOM OJy1a3H Y BOAOTOK. C 003MpOM J1a MyJb CafpiKH YECTHIIE TIINHE
U a UMa Majly Op3uHy TaloKema TO 3Haud Ja NpelrBHAa Boa calIpXu mosehaH yneo
cycHeHaoBaHMX decTura. Kako je oBakaB »TpeTMaH« MyJba HeaJeKBaTaH PYKOBOJCTBO
PYAHUKA je OIY4MIIO J]a MPUCTYIU pelllaBamby OBOT ITpodiieMa Ha oAroBapajyhu HauuH.

TEXHOJIOTMJA YUHTREBHA YI'JbA Y AYVTOI'EHOJ CYCIIEH3UIU

CymTuHa oBOT HauMHa ynithema yriba oriesa ce y cienehem:

3ajeaHo ca poBHUM yribeM KpynHohe -100+0 mm u cnupanHu HarHyTH OyOam ydaiyje ce u
ayToreHa cycmeH3wja oxaroBapajyhe rycture. Hu3z OybOam Tede ayToreHa CyCHEeH3Hja
MOTIIOMOTHYTA IWHAMHYKAM e()eKTOM CIupane W ca coOOM HOCH JaKy (pakimjy (Juct
yrajb). JaJoBHHA Kao Texxa najga Ha JHO OyOma M By CIHpajia H3HOCH CYNIPOTHO O] KpeTama
CYCIICH3Hj€ U YHCTOT YIJiba.

Jlaka dpaknuja nsina3u u3 OyOma 3ajeJHO ca CYCIICH3HjOM U OJIJIa3M Ha CUTO OTBOpa 5 mm.
IIpocer cuta kpynuohe -5+0 mm mpeacTaB/ba CUTaH yrajb M CyCIICH3Ujy U OH ce momohy
MyJbHE MyMII€ IIaJbe Ha OaTepHjy XUIPOLUUKIOHA TJie ce BPIIK YHIhemhe CUTHE Kiace yriba.
Yucr yrass kpynHohe -5+0.5 mm oja3u npeko JBa JydHa CHTa Ha MOCEOHO BHOPO CHTO
rle Ce BpIIM OTKallaBamke W Ipame 4YucTor yriba. CHUTHO3pHA jalOBMHA Kao Mecak
XHUJIPOLMKIIOHA Cliaja ce ca KPYNMHO3PHOM jaJOBUHOM M OJUIa3d Ha CUTO 3a OTKANaBame a
[IOTOM TPAHCIIOPTHOM TPAKOM Ha JIETIO jalIOBHHE.

Yuct yrass kpymHohe -100+5 mm omma3wm Ha CHTO 3a HCHHpame M IOTOM Ha CHTO 3a
Kimacupame Ha Tpu coptuMmana -100+40 mm, -40+200 mm wu -20+5 mm. a 4HuCT yrab
kpynsohe -5+0.5 mm o1a3n MoceOGHOM TPaHCHOPTHOM TPAKOM Ha JIETIO 32 OBY KIIacy.

Kao mpowusBo mportieca uuinhema yriba y ayTOreHoj CyCIIeH3UjH jaBjba ce U MyJb KpyITHONe
-0.5+0 mm koju mpejAcTaB/ba BHINAK CYCIICH3MjE M KOjU Tpeba 1a ce aJeKBaTHO TPETHUPA Y
LUJbY 3aIITHTE KUBOTHE cpenuHe. Haume y mocrojehem TeXHOIOMKOM mporiecy "TpeTMan"
MyJba j€ TIOIPa3yMeBao TAJOXKCHE MyJba Yy TAJIOKHHUIMMA HAMPaBEHHM Yy TEpPeHy a
MpejvBHA BOJA KOja je caaprkaBajia 3HAYajHy KOJHUYUHY CYCICHAOBAHHX MaTepHja
UCIIyIITaHa je Y BOJOTOK.

MNPETJIEA MOT'YRUX ITOCTYITAKA ITPEUNITHABABA OTITAJJTHUX BOJA

[Momro je Temko Hahwm paznore NpUMeHe TAJIOXKHHUKA Y TEXHOJOTHjU YnInhiema OTIaIHUX
BOJIla MOKpHX cemapalfja yrjba, NOCTaB/ba Ce€ IMHUTakhe HHUXOBE alTepHaTHBe. MojepaH
NPUCTYI y pellaBamy MpobieMa OTHaIHMX BOJA MOKPHX celapaiuja yriba MpeicTaBiba
KOHTHHYalTHO yuiiheme, Koje 3a Kpajikbu b uMa Bpahame TeuHe (aze y TEXHOJOIIKH
mporiec U Aobwjame uBpcTe (haze y cTamy MOTOJHOM 3a TPAHCIOPT M CKIAJHIITEHE ca
KPYIHO3pHOM janoBuHOM. Mako cBaku Of Tmpolieca MMa HEKe CBoje Crelu(UuHOCTH,
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3aje/IHNYKa MM je KapaKTepHCTHKa Ja Y CYIUTHHHU YKJbY4Yjy JBE TEXHOJOIIKE Ollepalyje:
3TyIIbaBamke U QUITPUPALE.

STYIIILABABE

Beoma petko ce memmaBa fa ce OTHAagHE BOAE MOKPHUX CEHapanuja yriba MOTy GHITPUpaTH
0e3 NPEeTXOJHOT 3rylkaBama. YUCT yrajb Kao pe3ydraTr mporeca unmhema Mopa ce
MCTIHPATH 3HATHAM KOJTMYHHAMA BOJE MO TPHTHCKOM (He Mame ox 0.5 m’/t matepujama
KOjH Ce UCIUpa), IIPH YeMy J0JIa3H J0 3HaTHHjer pazpeljerma oTHa HuX BOJa.

HI/IHI/IHL[pI/I‘-IHI/I 3rymmbruBadn

3rymmuBayy Cy HajpacrpocTpameHuju ypehaju 3a 3rylimaBame y IPUIPEMH MUHEPATHUX
cupoBuHa. Hajuemthe cy munmuHapuyHOr 00JMKa ca OTBOPOM 32 MPAXIEHE Ha JHY, KPO3
KOJH Ce 3TYCHYTH MYJba, IIOJ JCjCTBOM CIIOPO poTHpajyhnx rpadysba KOHTHHYaJIHO MPA3HH.
Mame nim BuLIe OUCTap NPENHB Ce MPUKYIUba U OABOJH KaHAJIOM CMELITCHUM IO TOPEHEM
000y 3rynmuBaya.

Pan srymmuBaga Moxe ce oaBujaTi 0e3 ymorpede (IioKyIaHaTa i ca BEHXOBOM YIIOTPEOOM.
Yommreno roopehn, ynorpeba ¢iokymaHata cMmamyje ITUMEH3HjE 3TYIIBbHBaYa, JaKIe
WHBECTHLIMOHE TPOIIKOBE ajii MOCKYIJbyje ONepaTuBHE TpouikoBe. Hekana ce ymorpeba
(ioxynaHara 300rT MpUPOJC MyJba HE MOXKE HH H30ehu IITO ce MoKa3auio U yciaydajy MyJjba
u3 Parnaby nporieca unmihierma yripa ca [IK "boryroso Cemno".
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Cuuka 2 Kpuse Tanoxemwa MyJba 13 Parnaby nocrpojema boryroBo ceno-YribeBuk
Fig. 2 Sedimentation curves of sludge from Parnaby plant Bogutovo selo-Ugljevik

Pan 3rymmuBaua 0a3upa ce Ha TpaBHTAlMjCKOM TalloXemy uBpcre ¢asze. [loBpimna
3rylimkaBakba MOpa OWTH JIOBOJHHO BelMKa Ja 00e30ean BpeMe NMOTpeOHO jJa cBaka OJ
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yecruna HpObC CBaKy OJ 30Ha 3rylimaBarba U OMOFth/I u HajCHOpI/IjI/IM yectugama aa
CTUTHY [0 JJHa 3rylimbrBayda. Hcto TakKo, OHa Mopa outu JIOBOJbHO BCJIMKA WU Ja 063363,&1/1
61/1(:Tap MpCIInB. OI[ 3ryummbrBada Ce JaKJIC MOXKE 3aXTEBATU [a:

1. o06e30enu necak onpeleHe rycTuHe
2. 00e30emu Ouctap npenus
3. 00e30emu n OuCTap MPETUB U JOBOJHHO 3TYCHYTH MaTEPHjajl

Hajuemrhe ce mocrassba jexan on npBa /Ba HaBezeHa 3axrteBa. LlITo ce unmrhema oTnagHux
BOJIa MOKpHX Cellapanuja yriba TH4e, NpBHU 3axTeB je Hajuemhu. MyJs ce Mopa 3ryCHYTH 10
TYCTHHE KO0jy 3axTeBa ciieneha (aza mporieca meroBe mpepane (puiarpuparme HIp.) a 3a
ucnupame npojaykara yniihema yriba U HUje BaXXHO Jia i he moBparHa Boaa cajapxaru 30
mg/l wm 60 mg/l upcre dase.

IToceOHY BpcTy IMIMHAPHYHMX S3TyIIBUBaYa 4YHHE T3B. BHCOKO KalalUTaTHBHH
srymmsuagn (High rate thickeners).

BeoMa cHakHM (IOKYJIAHTH OMOTYHHIIM Cy TaKO MHTEH3MBHO TAJIOKEHE (DIOKYIHCAHUX
YeCTHIA JIa j€ NOTpeOHa MOBPILKMHA 3a 3TYIIbABAKE Y HEKMM ClIyYajeBMMa JOCTUIIIA HUBO U
01 0.15 m?/t/dan. V "oGuune" 3rymsuBade myina ce yBOAH Ha BPXy 3TyIIBHBAYA H YBPCTE
YecTHIe MOJIAKO TOHY Ka JHYy TIJe Ce 3aBpliaBa KOHAYHO 3TYIIbaBambe. BHCOKO
KanalnuTaTUBHY 3TYIIBUBAYM, NIEMATCKH IPUKa3aHu HA vy 10. Cy TaKO KOHIUITUPAHU
Jla ce OTIajHe BOJIE YBOJE y 3TYIIHUBAyY OJIMKE HErOBOM JIHY, JUPEKTHO y 30HY 3IYCHYTE
nyine (pulp bed). Uspcre yecTriie kKoje cy ynpaBo yBeJeHE y OBaj cJioj OuBajy "yxBahene"
a TeyHa (asa MOYMELE CBOj IIyT HATOpPE KPO3 3IYCHYTH Marepujaj HEmpecTaHo ce
¢untpupajyhu. Topmu €0 cloja 3rycHyTe Myjle OJApXKaBa Ce€ HENPEKUIHO Y
GayMan3sMpaHoM CTamy IOK Ce KOHAYyHO 3rYIIR-aBaibe 3aBpliaBa y JOHmeM Jely clloja
3rYCHYTE IYJIIE.

HpeTXOI[HO OImMcaHa TCXHOJ’IOFI/Ija paZa BUCOKO-KaalIMTaTUBHUX 3rylikbUBaiad, y OAHOCY Ha
KOHBCHIIMOHAJIHE 3rylIlbUBAYC , HYAIU HU3 MPECAHOCTU:

e  pehu kamarurer

®  Mame JUMCH3Mje, NMPEYHUK OBHUX 3TYIIHHBAYa je, 3a HUCTH KamaluTeT, u3Mely
TpehrHe U TOJOBHHE MPEYHUKA KIIACUYHUX 3TYIIHHBaYa

e  00JbY KOHTPOJIY IpoIieca, 300T Marmbe 3apeMHUHE 3TYIIhbUBaYa OpKE je pearoBarmbe
Ha TIPOMEHY pagHUX MapameTapa, IMTO IMak oMmoryhaBa NMpEeNH3HUjy ayTOMAaTCKy
KOHTPOJY ¥ MUHUMH3HpPA JbYACKH PaJl Ha KOHTPOJIH
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Cuuka 3. BHCOKO — KalaluTaTHBHY 3rylimbuBay pupme Eimco
Figure 3. The Eimco high rate — thickener

e gaje rymhu mecak, MOITO je TYCTHHA IecKa 3TyLIHHBada JAUPEKTHO
MPOMOPIMOHANHA KOJMYUHU JoJaTor (JIOKYJIaHTa, HEroBa I'yCTHHa MOXE Ce
OJp>kaBaTH Ha IIOTPeOHOM HHBOY KOHTPOJIOM J10/IaBama (DIOKyJIaHTa

®  YNCT IIPENB, WIHCKTUPAHE OTMAJHE BOAE JUPEKTHO Y 30HY 3TYCHYTE ITyJIe
00e30ehyje ma HajpumHUje decTmme He Oydy HM3HEeceHe ca (IIYHIOM y IIPEJHB,
npenuBH caapke THIHIHAX 20 10 50 ppm cycrieHIOBaHUX MaTepHja.

e  HHCKE TPOIIKOBE WHBECTHIHMjE KOjU Cy 3a T0JIa MamH OJl TPOIIKOBa HabaBKe
oxrosapajyher KOHBEHIIMOHAIIHOT 3TyIIHHBAYA

e MoryhHOCT yrpajime y 3aTBOPEHOM IPOCTOPY 300T 3HATHO MamHUX ITUMEH3H]a,
Mama OCETJBUBOCT Ha KIUMATCKE YTUIIAje

Henocrarak BUCOKO-KalallUTATUBHUX 3TYIIKHUBAYa j€ ITO MOPajy Ja Kopucte (QIOKYyJIaHT U
LITO Ta KOpHUCTE y Behoj KOMMYMHY 01 KIACHYHUX 3rYIIHBHHBaYa.

OUJITPUPABE

dunTpupame OTHAJHUX BOAAa MOKPHX Ccelapandja yrjba OOyBeK je Ouo mocebaH M
cnenuduyan npobiiem, mpe cBera 300r 300r yoOWYajeHOT BHCOKOT ydenrha TIIMHOBUTOT
Marepyjasia. Beoma ycnennn nocrynuu ¢uiarpupama Ha Juck GuitepuMa mim 0yOmacTuM
(dunTepuma KOHIIEHTpaTa MeTana, IMOKazalu Cy ce Oe3ycrmenHuM Kaaa je Tpebaio
¢bunTprparn oTnagHe BOJE MOKpUX celapainuja yriba. Hampenak Ha OBOM I0JbY JIOHEINO je
yBoheme meHTpudyra anm ce yop30 Mokaszajo Ja MOpea W3BaHPEIHO BHCOKE MOTPOIIHE
eNIEKTPUYHE eHepruje [6] u He aajy T0BOJBHO YBPCT "Kojay', MOTro/aH 3a JaK TPaHCIOPT U
JICTIOHOBAbE.

OnBajame uBpcTe (ase W3 OTHAJHMX BOJA MOKDHX Ccemapaiyja yriba, mocie daze
3rylIbaBamka y pa3inuuTHM THUIOBUMA 3rYIIHHBAYa, BPIIU CE AaHAC YIIIABHOM Ha J[Ba THIIA

ypebaja:
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e XOpH3OHTAJIHH TPauHH QUITEPH
e  Tpaune ¢puntep mpece
e  Ourep npece

Qdunrep npece cy mocebHO ePUKACHE y CiIydajeBIMa MyJbeBa Urjy Behu €0 YWHEe YeCTHIIe
riuHe Benmunae 2-10 pm. Ca 3HaTHO BehMM MpUTHCIMMA KOjU Ce caja mpuMemnyjy, 50-60
bar ymecro tpammrmonanaunx 10-15 bar, ¢uarep mpece mocrajy Beoma MpUMaMJbHBE 32
HApOYMTO TEIIKE yCiIoBe pazaa [7].

OWIITEP ITPECE

dunrep npece caBpeMeHNX KOHCTPYKIHja MOTy jaa o0e30eae nputucak u o 140 6apa mro
j€ M3y3eTHO Ba)KHO KOJ (MITpUparma MaTepujajia ca BUCOKUM CajpikKajeM IJIMHE KakaB je
MyJb M3 TIpolieca uuninherma yriba Parnaby texuomnorujom. ®enrep npeca npeasuljena je 3a
TEIIKe YCIIOBE Pajia W MOroJAHA je 3a QUITPHpare KOHICHTpara METATHYHHX MHHEpaia,
yriba, u oTmamga. O0e30ehujy Kek ca MaauM caapikajeM Biiare, MOTY Ja J1ajy KamaluTeT 10
250 t/h u moceGHO cy morojHe 3a GUITHPaE MPOU3BOA YHj€ YECTUIIE UMA]y KPYIHORY 01
HEKOJIMKO MHKpOMeTapa.

Figure. 4 The METSO-MINERALS filter press

3AKJbYHAK

IMomrTo ce y mporecy mpepajae poBHOT yriba Parnaby moctymkom cTBapajy OTmagHe BOie
Koje y ceOu cajapike YecTHIle YIJba M jaoBuHe kpymHohe - 0.5+0 mm paau eKoJIOmKH U
TEXHOJIOMKH 0e30eIHOr HacTaBKa paja TOCTpojema Tpeba MPUCTYNMUTH H3TPaalku Jena
MOCTPOjerba 3a TPETMaH OTIIaIHE BOJIE KAKO OHA He OM MIIIa Y BOJOTOK.

CBECHU OTPaHWYCHOCTH JIOCATANILET HAYMHA TPETHPama OTHATHUX BOJA, PYKOBOICTBO
Pynauka VYTribeBUK OUTYYMIIO je Aa 3allOYHE HHU3 AaKTUBHOCTH KOjUMa je KpajlbH Wb
yBoheme, caBpemeHor, moysaaHor, ekolomku 6e36e1HOr HEKOHOMCKH HCILIATUBOT CHCTEMA
tretupama OTHAAHMX BOAA. AHaIM3a KoOja C€ Jaje MPEICTaBJhba PEKAIUTYJIAIH]Y
JOCAIalIBUX HCTPaXKHBAaKka Y OBOM MPABILY H OHA MIOKa3yje cienehe:
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Jla cy Ha pacrojiaramy CaBpeMEHHM CHUCTEMH 3a TPETHPame OTHAIHUX BOAA KOjU
UCIyHaBajy IMOCTAaBJbEHE 3aXTEBE Y TMOIJEeNy IOy31aHOCTH W  EKOJIOIIKE
0e30eIHOCTH

Jobmjern pe3ynraTu MOTBphyjy ycuemHy ymotpedy cpeicTaBa 3a MOCIICIINBAKE
3rynrmaBama (QIIoKyIaHTh), 0e3 Kojux je (pyHKIHOHHCAmke CaBPEeMEHHX CHCTEMa
3a npeynmhapame OTIAJAHUX BOJA TEIIKO H3BOJJBHBO.

Oga aHanm3a ykasyje Ha 3axTeBe Koje Oymyhe mocTpojeme 3a mpepary OTIagHuX BOJa MOpa
Jla UCITyHU:

Ja cazpxaj BiIare y KpajbeM IPOU3BOLY TpeTHpama OTIaiHUX Boja Oyne Takas,
Ja oMoryhaBa HecMeTaHy MaHUIIyJalHjy, TPAHCHIOPT U JCTIOHOBAEkE Ca OCTAIOM
jaJlOBUHOM

Ja uHBecTUIMje y onpeMy Oy oy LITO HUXKE

Ja omabpaHu mpouec KOH3yMHpa IITO Make SICKTPUIHE CHEpruje.

Ha ce notpomma (GIoKkynanTa koju he npeacTaBibaTé INIaBHA ONICPATHBHU TPOIIAK
CBeZIe Ha HajMamy Moryhy Mepy

Jla reHepaliHe IMMEH3Hje OBOT IOCTPOjera OMOryhe HheroB CMeliTaj y 3aTBOPEH
HPOCTOpP.

OBe yclioBe MOXE J1a CIYHH PEKOHCTPYHCAHO MOCTPOjeHhE YHja je HACjHA IIeMa jJara Ha
cmim 18 a mema fena mocTpojema 3a npedninhaBame OTHAagHE BojAe Ha ciauuu 19.
PexoHcTpyncaHo mnocTpojeme oOyxBara komiuieTHo nocrojehe Parnaby moctpojeme y3
JI0flaTaK 3rylIbHBaya, CUCTEMa 3a Jjo3upame (iokynanata, GuiTepa U TpPaHCIIOPTHE TPakKe
3a "kek". OBOM pEeKOHCTPYKIHMjoM 00e30emulic ce T3B. "3aTBOPEHU MUKIYC' TOBpPAaTHE BOJE
u o0e30enuhe ce 3HATHO HIDKAa MOTPOIIma cBexe Bome. [lopem Tora nobmhe ce
uchUITpUpaHd MyJb y BuAy "keka" koju he mohm 0Oe3bemHO ma ce TpaHCHOpPTyje IO
KOHAYHOT O/IJIArajIvIITa.
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PRESPLITTING" METOJA TOBUJAIA APXUTEKTOHCKO -
I'PABEBUHCKOI' KAMEHA KPEUIbAKA HA IIOBPIIIMHCKOM
KOITY "XPEHIA" HCTOYHO CAPAJEBO

CnoGonan Majcroposuh?, Jlpaxana Tommh®

YPyoapcru paxynmem Ipujedop, smajstorovic@rf-pd.org
YPyoapcru paxynmem Ipujeoop

PE3MME

Y oBoMm pagy je objammeHa HpUMjeHAa HOBE METOAE MHHHUpama, T3B. Presplitting meToma Ha
OTKOIIaBalhy apXUTEKTOHCKO- Ipal)eBUHCKOI KameHa. Y ofHOcy Ha onpeheHe KiacHyHe MeToja
OTKOIaBama rpa)eBUHCKOI KaMEHa, OBOM METOJOM OTKOIIaBama C€ CBe TeXHoJomke (ase
eKcIuloaTalyje peansyjy ca 600/bUM HCKOPHUIITCHEM CTHjEHCKE Mace, CMamemeM ydelrha Jpynckor
paza Ha TENIKMM M OIaCHUM IIOCJIOBMMa, moBehanuMm ydemheM caBpeMeHe MeXaHH3aluje MU
CMameHUM TPOILIKOBMMA eKcIutoaTtanuje. Presplitting MeTosa je MeTona riaTkor MHHHpama 9ijoM ce
MIPUMjEHOM CMamyje WIK y BehWHHU CcilydajeBa eNMMUHHIIE JIOMJbEHE U MPEKOMjEPHO YCUTHABAHE
OKOJIHE CTHjeHCKe Mace m3Mel)y OyImoTHHA AyX JIMHHUje OTKOmaHoT mosba. OBa MeTona ce Hajuemhe
MpHUMjekyje Ha KAMEHOJIOMUMA Ca IWJheM NoBehama MpON3BOAKE H CUTYPHUX yCIOBa paja.

Kibyune pujeun: MeToja OTKOMaBama, CKCIUIoATaldja apXHTEKTOHCKO- TpaljeBHUHCKOT KaMeHa,
MHHHUpame, MO/ICjelame.

PRESPLITTING" METHOD OF LIMESTONE EXPLOITATION ON
SURFACE MINE "HRESA" EAST SARAJEVO

ABSTRACT

In this article are explained the application of the new methods of mining, so called.
presplitting method of dimenzion stone mining. With respect to certain classical methods of dimenzion
stone mining, this method of mining in all technological stages of exploitation realized with the better
recovery of rock mass, reducing the participation of personnel work on the difficult and dangerous
jobs, the increased participation of modern mechanization and reduced costs of operation. Presplitting
method is smooth blasting method whose implementation will reduce or eliminate most of the
breaking and excessive fragmentation of the surrounding rock mass between boreholes excavated
along the lines of the stope. This method is usually applied to quarries in order to increase production
and the secure working conditions.
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Key words: method of mining, exploitation of dimenzion stone, blasting, undercut.

YBOJI

Excnoaranuja apXxuTeKTOHCKO - Tpal)eBUHCKOT KaMeHa Kpeumaka Ha JIokanureTy "Xperma"
kon CapajeBa MMa jako Iyry Tpaauuujy. 3a BpHjeMe TYpCKe BIlaJlaBUHE Kpeumalld ca
mokanurera "Xpema'" CIy)KHIN ¢y Kao OCHOBHHU rpaljeBuHCKH MaTepujai. [lo3Haro je na je
1530 ronune mrato 'asu XycpedoOerore namuje m3rpah)eH o Kpedmaka ca Xpelie, Kao u
MHOTH Jpyru TpaheBumHCKH o00jekTH m3 Tor mepmoma. OO HCTOr KaMmMeHa 3a BpHjeMe
aycTpoyrapcke okymaiujy ypahena je I'paacka ujehanma, a y kacHujeM nepuoxy: Haponao
nosopuiute, ['nmaBHa nomTa, [IpaBHM ¢akynTeT, Ka0 M MHOTH IPYyrH MOHYMEHTAJIHU
cnomenunu y Capajey, Kakmwy, Bapemry, XKemnuy, ['pmeuy utn.

Jlexurire apXUTEKTOHCKO - rpal)eBUHCKOT KaMeHa Kpedmaka "Xpemna" Hala3u ce cjeBepo
ucrouHo on CapajeBa Ha yaJbEHOCTH OKO 6 KM. MakaJaMCKuM IyTeM JyXHHE OKo 1,5 kM
JeKUIITEe je moBe3aHo ca achamaum mytem CapajeBo - I[pemosbcko, Mpeko kora ce
oCTBapyje KoMyHHKanuoHa Be3a ca CapajeBoM, Mctounum CapajeBoM U Jajbe ca IHjelTuM
MIPOCTOPOM.

OIIUC JIEXHIITA

EKOHOMCKHM KOpHCHY CHpPOBHMHY Ha OBOM JICKHINTY MPEACTaBJbajy HAcCiare HajHIDKET
W3JIBOjEHOT INUTOQAIMjaTHOT TaKeTa y JAIWHCKAM TBOPEBHHAMa Tj. CJIOjEBUTH IO
0aHKOBHUTH Kpeumalu ca pjehuM coumBacTMM NpoCIojIMMa M YCaMJBEHHM MyTJiaMa
POXHAaIa KOjU Y PYAHOM THjelIy YMHE INTETHY npumjecy. JlocamalmuM HCTpakMBambUMa
KOja Cy yriaaBHOM Owmia ycpencpeljeHa Ha nuTodaliyjasHy makeT yTBpH)EHO je Ja ce HCTH
MPOCTUpPE MO TpaBlly reHepaiHor npyxkama (C3 - JU ) Ha nyxunu ox oko 400 m u mo
npasiuMa naga ( C3 u JU ) Ha mpocjeyHoj mwupuau o1 oko 250 m Tj. Ja 3axBara TepeH
nospmuHe oko 10 ha.

Jlexwurire je ca jyroucTO4HE CTpaHe OrpaHHUYeHO pacjemoM mpyxamwa CU - J3 nyx je JU
OJIOK penaTMBHO CIYIITEH W THUME TpaHMIa ca MiahuM MakeToM y TOM JAWjelly HuMa
TEKTOHCKHM KapakTep, JOK je Ha OCTaJIMM JMjelIOBMMa JIeXKHINTa IpaHuia u3Mmely oBux
IaKeTa HOPMAJHOT KapaKkTepa OJHOCHO KOHTHHYHUPAHOT CIIHje/a.

TepeH HCTpaXMBAaHOT [WjeNa JICKHINTA CE MMOX YIJIOM OJ 15" mmke ox HajHIDKET
x#rcoMmeTpujckor HuBoa 1060 m y jyroszamagHoM aujery ma 1o Hajpumier ox oko 1180 my
CjeBepO 3amajHOM JHMjely, OJHOCHO y BHCHHCKOM pacloHy oj oko 120 m. Ypahenum
HCTpaXHUM OyimemeM oxapeleHo je mpocTupame pyaHor THjena mo ayouwnm ox 1060 mo
1112 m ogHOCHO y pacnoHy ox 52 m.

CHUCTEM EKCIIIOATAIIUJE

Cucrem ekcruioatanyje je oapehen nmopenax (peaocnujen) n3Bohema OCHOBHUX U TOMONHUX
panoBa Koju 06e30jelyjy riaHupaHH KarayuTeT MOBPIIMHCKOT KOMAa U ITYHO HCKOPHIITEHE
ompeme. CuHcTeM eKcluloaTalyje Ha NOBPIIMHCKOM Komy '“Xpema"  4uHe cienehn
TEXHOJIOIIKH ITPOIIECH:

= Pan Ha oTKpUBLU
= JloOujame Oi0KOBa
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IMpousBonma kamMeHHMX OJIOKOBa MoOpa 3aJ0BOJBMTH OBE 3axTjeBe: mnoBehame Op3uHe
EKCIUTOATAIlH]je, CKCIUIOATAIN]Y CBHX CJIOjeBa OjCTHOM, TaKO Jia Cy 3a Mpepany U Mpojaajy
YBHjEK Ha pacrojaramy OJIOKOBH W3 CBHX cliojeBa, Bahjeme mro Behmx u mTo Oosbe
obnmkoBaHMX OJOKOBa, HpwiIaroheHMX AWMEH3WjaMa Tarepa Ha KojuMma ce mpepalyjy,
eKCIuToaTalyja Mopa OWTH jeTHHa C THME Ja OCHIypaBa EKOHOMHYHOCT U Pa3BOj
KaMeHOJIOMa, IToBeharmbe MPOU3BOIEE U IPOU3BOJHOCTH.

Ca craHOBHINITa pa3BOja TEXHUKE, TEXHOJOTHjE W €KOJIOTHje OJ eKcIuIoaTaluje ce Takohe
3aXTjeBa: CMambCHhe JbYAH Y IPOU3BO/IbH, a THME MoBehame MPOAYKTHBHOCTH M0 PAJHUKY,
CMambelhe OyKe Y eKCIUIOATAIMjH, CMAameHhe MpAlliHe y CKCIUIoATalldjH, CMambClke U
0jeTHOCTAaBkCH-¢ Opoja (ha3a y eKcIuIoaTaluju.

3axBasbyjyhu pa3Bojy Hayke M TEXHHKE M y MHAYCTPH]y apXUTEKTOHCKOI KaMeHa YBOJE Ce
CaBpEMEHHjH CTPOjEBH, Kao IITO Cy: JAHYAHE CjeKayulle, AMjaMaHTHE XHUYHE MU, 3pavyHu
U XunpayaudHy jactyud. KomOuHanujoM ynotpede HEKHMX O]l OBUX CTPOjeBa yCaBplILEH je
HOBM HAauyMH EKCIUIOATAllMjeé Ca OCHOBHHM LMJBEM Ja CE YTHYE Ha: CMAamBCHE PagHOT
BpeMEHa paJ y jeIHO] CMjEeHH, CMamkelme OyIlema Ha MHHAMalHO Moryhy Mjepy,
n30jeraBame BEIMKUX NPUIPEMHUX PajJoBa, eIMMHHALMja KIACHYHE XCIHKOUAAIHE IMUIIC
KOja JaHac CBe BHIIE Tpeia3u Mehy mMysejcke mpuMjepke HHAYCTPH]CKOT pa3Boja, MOKYIIIa]
eKCIUTOATaIlje CBHUX CII0jeBa ONjeJHOM, TaKo Ja MoHyna Oyae mro 0o0Jba, OIHOCHO
MOTpaXKia 3a10BOJHbCHA.

Bucuna eraxa Ha moBpmimHCKOM komy "Xpema' onabpaHa je Ha OCHOBY HPHUPOJHHX
¢axTopa nexuinTa (yCI0jeHOCTH, MpaBla CIOJEBUTOCTH U Jp.) Ka0 W ojadpaHe MeToje
eKCIUTOATaIMje OJHOCHO TEXHMYKO TEXHOJIONIKE KapaKTePHUCTHKE OCHOBHE TEXHOJOIIKE
onpeme Ha J00ujamy 610K0Ba. OO3UPOM Ha HaBelEHE YCIIOBE yCBaja ce BUCHHA eTaxa : h=
6-8m

Pan Ha oTkpuBLM

"Presplitting" TexHuKa penXoAHOT OJCHjelaba jeé METOJa MUHUPama Tije ce NpUMjembyje
cTy0 eKCIUIO3WBHOT MYyHheHha MPEYHHKA Mamber O] NMpeyHHKa OyNIOTHHE, OJHOCHO Ilje ce
OYLIOTHHCKH NPUTHUCAK MOJCIIaBa PanjaiHUM 3a30poM. EKCIIO3uBHU CcTY0 ce 1ocTaBiba y
ueHtap OymioTuHe Oe3 KOHTakTa ca 3HMIOBHMa OYIIOTHHE. 3a TO Ce INpHUMjeYjy
CKCIUIO3MBHA NYHLEHA Y KapTOHCKUM WM IUIACTUYHUM HI/IjeBI/IMa ca INIaCTHYHHUM
HacTaBlMMa KOjUMa ce MyHEemhe [EHTPUpa Y OYIIOTHHH.

V3 nocrojehy ¢GpoHTy (eTaky) KamMeHOJIOMa HM3pajd Ce HAcHIl O OJIOKOBa Ha KOJH CE
MOCTaBe BOAMJIMIE KOojuMa ce kpehe nanvana cjexaunia "FANTINI G.50.81.RA/TC P" ca
kpakoM 3,0 m (Cnuka 1). OBa cjexaumia Tpeba 1a HAYMHHU pe3 YK IPaHHLE KOPUCHUX
(excruroaTaOMITHUX) ciojeBa M OTKpuBKe. OBaj pe3 ce y NPUHLUIY IMPOTEXE O jeIHe
c11000/IHE TII0XE /10 APYre OTBOPEHE IIoXe (IIPUPOHE ITyKOTHHE).

HcroBpemeHO ca M3paJioM XOPU3OHTAIHOT pe3a (MOXKe ¥ IpHje WM KacHHUje) Ha TOBPIINHH
ce Oyme pyme $¢64 MM 1 TO TAYHO OKOMHUTO Ha XOPU3OHTAIHHU pe3, C TUME, 1a OyIOoTHHE
3aBpmasajy npuommkao 1,0 m n3Hazn pesa. bymotune ce Oyme y oapelheHom pasmaky jeqHa
on apyre, a u3dojuuna uM je 3,0 m (konuku je pe3 gandane nuie). OBe OyIIOTHHE Ce MyHE
eKCIUTO3MBOM OBjEeIICHHMM Ha JCTOHHPAjyNH INTanuMH KOjH C€ HWHHIHpPA EJIEeKTPHIHO
TPEHYTHO, T€ ILHjeNameM HacTaje MyKOTHHA KOja MOTIYHO OJIBOjH OTKPHBKY Kao UBPCTH
610k oxBojeH o MacuBa o 10 1o 20 cm. biok nerHe Ha 6aHak, Tj. HA IHjecak Of JaHYaHE
THJIe.
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Cruxka 1. IToctaBibame cjekaduile 3a MoJICHjelame OTKPUBKE
Figure 1. Chain saw machine setting for overburden cutting

Cnuka 2. Ioxcjeuena oTkpuBka M M30ymieHe OymioTnHe 3a presplitting MuHHMpame |
yCUTHaBame 0J0Ka

Figure 2. Sheared overburden and drilled wells for presplitting blasting and breaking of
stone blocks

3a Oymieme OyrroruHa 3a 'presplitting” muHUpame Kao W 3a MUHHpame OJOKa KOjU Ce
yCUTHaBa 0oJa0bpaH je NpeYHUK Oylriema o 64 mm, a 3a Oymieme ce KOPUCTH COHIA 3a
oymeme BENETI HDM 024. Emmmpujckn moctynak mpopadyHa presplitting MuHHpama
0a3upaH je Ha EKCIICPUMCHTAHUM pe3yNTaTHMa IPHMjeHe OBE METOJIEe M IMapamMeTpH
Oymrema 1 MUHHpama ce oapelyjy Ha cnenehn HauwH:

Pa3max n3mel)y koHTypHUX OymoTHHA:
Ak=(10714)XDb
Dy, = 64 mm - npeyHHK KOHTYPHUX OYIIOTHHA
VYcerajace: Ag=10xD,=64cm
KonuumHa eKcIosuea y cryGHOM nymemy: ps = 0,815 x AZ = 0,33 (kg/m)
Crenmduyna mOTpOIIKka eKCILIO3uBa u3Hoce o 12 mo 18 g/ms, LITO OBHCH O TOME, J1a JIU

MyKOTHHY OTBapaMoO II0 TpPYyXKamky WIH [0 Naxy cioja. [IpuimkoM MHUHHpama pagu
OTBapama IyKOTHHE MOTPEOHO je Ma3WTH Ja eKCIUDIO3WB HMa rypajyhe njenoBame, na He
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Johe 1o mpeBpTama BpJio HeCTaOMITHOT AMjeNa OTKPUBKE (BUCOKO TEXKHIITE). Y TOM CIIydajy

Ou BpJIO jako OLITETHIHN OaHaK.

BymoTrHe cy HamymeHe eKCIUIO3MBOM CIIOpOT JijesioBamba. 3a OBakBa MUHHUpama (adpuka
"letorut" koopmnopanuje "Tpajan” u3 Kpymesma (CpOuja) mpousBogu moceOHY TPyITy
excruto3uBa tTuna JJEMEKC xoju numajy crnenehe kapakTepucTHKe:

KAPAKTEPUCTUKE JEMEKC 1 JEMEKC 2 JEMEKC 3
I'ycruna (kg/'1) 0,725 0,625 0,725
Bp3una neronanuje (m/s) 1500 1700 1900
I'acua 3anpemuna (1/ kg) 683 1030 751

Tomnora excrutosuje (kJ /kg) 2835 2885 2964

VY Henoctary ekcruio3uBa tuna JJIEMEKC ycmjenHo ce Moxe paguTd U ¢ METaHKaMHUKTHTOM Kao
HajcropujuM ekcruiozuBoM ¢upme "Kamuuk" nimm Merangeronutom 2 ¢pupme "JleToHut".

KAPAKTEPUCTUKE MertaHaeTOHUT 2 MeTaHKaMHUKTUT
I'ycruna (kg /1) 1,05-1,15 0,9
Bp3una netonammje (m/s) 3000 — 3200 3100
I'acna 3anpemuna (1 / kg) 679 698

Tomnora excmnosuje ( kJ / kg ) 2410 2344

VHunupame KOHTYPHHX MHHCKUX OYIIOTHMHA BPIIM CE€ TPEHYTHHUM EIEKTPUYHHM ynasbaueM. OBako
"ozcjedeHa" Maca OTKpUBKE, IPETXOJHO W30YIIEHA 32 MACOBHO MUHHPAE, OCTaje cauyBaHa Y jeTHOM
komany (Cnuka 2 ). MUHHpame 0IBOjEHOT OJIOKa OTKPUBKE BPIIH CE M3PAJ0M BEPTHKATHUX MHHCKUX
OyIIOTHHA Y OJJBOjEHOM OJIOKY, OyIIOTHHE Ce ITyHE eKCIUIO3UBOM "AMOHAN" M MUHUPAjy HHUIAPAEHEM

ca IETOHUPajyhUM IITATHHOM .

KAPAKTEPUCTHUKE AMOHAJT ¢ 50 mm
T'ycruna (kg/1) 1,05
bp3una neronanuje (m/s) 4300
I'acua 3anpemuna (1 / kg) 965
Tomutora exkcrutosuje ( klJ/kg ) 4249

Jy6uHa Oyniera MUHCKHX OyIIOTHHA 32 pa30ujame OJI0OKOBa OTKPUBKE jeTHAKA je TyOMHU OyIIema 3a
presplitting. Vamunnpa ce mymemem o 200 10 250 g/m® 1 HAKOH yCHTHaBama Ce yTOBAPHBAUEM

ounctH ¢ 6anka (Cirka 3).
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Crnuka 3. OnMHHUpaHa OTKPUBKA
Figure 3. Blasted overburden

MuHupame 01BOjeHOT 0JIOKa OTKPHUBKE MOpa C€ BPIIUTH HEMOCPEIHO HAKOH OTBapama IyKOTHHE Tj.
ok ce Omok jomr Hamasu 'y 3paky”. KonmumHa ekciuio3uBa y OymoTnHama ao0uje ce Ha OCHOBY
criemmpiane motporse q = 200 — 250 g/m°®, BymotrHe ce 3adembyjy Ha AyKHHH Of jeaHe TpehinHe
nyOuHe, a 4yern ce 00aBe3HO paid O] IIMHOBUTOT MaTepujana. OJMHHHpaHa OTKPUBKA 3axBara Ce
yTOBapaueM M TPAHCHOPTYje 10 JOKalUje YHYTpallber IPUBPEMEHOT OUIaraJIiIITa.

Jobujame GokoBa
HakoH onmMcaHOr CKuama OTKpPUBKEe Baljere OJIOKOBa KaMeHa 3allo4YMEbe XOPHU3OHTATHUM

MoJICHjelabeM OaHKa 10 KOHTAKTy EeKCIIOATAIlMjCKOT CJI0oja W TMOAMHE MO IMjeN0j AYKUHH ETaxe.
JybuHa moncujenama je y MpUHIHITY TpUOImKHO 3M (IBOCTpYKa HIMPHHA OIOKa KaMeHa).

Cnuka 4. OnBajame "dere" ox MacuBa
Figure 4. Separation of "feta" from the massive

HyxwuHa jenne "¢ere" orpaHuyueHa je WIM TEKTOHCKUM JHUCKOHTHHYHUTETOM HJIH YMjETHO M3BEACHUM
BEPTHKAIHIM pe3oM JujamManTHOM oM. Ha Commw 4. je mpukasaH ciydaj kapg je motpebaH 60uHH
BEPTUKAIHHA pe3 KOjH Ce MOXKE YpaauTH paHMje 3a Iujenu Oanak, mospiuuae ox 100 mo 150 m?.
Uspamom 6ymorura CD (150 mm) u BD (¢42 mm) omoryheno je mo6uBarmbe BepTUKAITHE MOBPIINHE
ABCD. Iloacjeuyena "dera™ oxBojeHa 60UYHO BEPTUKAIHUM PE30M MIIH MOCTOjehOM MyKOTHHOM O/iBaja
ce BEPTHKATHUM PE30M MapajelHUM Yelly eTake Tako, Ja Ce AWjaMaHTHOM JKHIIOM HCIWIH pe3
oKOoMHT Ha pe3 jaHuane nwie (Crmuka 4). 3aBpuieTkoMm oBora pesa "¢dera” je mnpumpeMibeHa 3a
obapame.
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Ipuje mouerka obapama Ha TOAHOXK]Y €Ta)XKe Ce MPUIPEMH ITOCTEJbUIIA O] 3eMJbE U KaMeHa 1e0JbuHe
on 30 go 50 cm. Iloctespuma Mopa OWTH paBHA, a TpaHylaldja KaMeHa y 0] IITO CHUTHHjA U
jenHonmuHMja, 1a He nohe o mynama "dere” npu maxy Ha BYy. Y BepTHKAJIHHU pe3 ce yBiade IBa JI0
TPH BeJIMKa IUIACTUYHA "'jacTyka' OBHCHO O MOTPeOHOj CHIIH. JacTymy ce ImyHe 3pakoM MO MPUTHCKOM
o1 2 o 3 bara, ycnujen yera nounme Harumame "pere” (Cnuka 4). Y 0TBOp KOjH HacTaje HATHEAHEM
"there" crmymmTajy ce komanu npBa. HakoH onBajama 1 npommmpema otBapa ox 40 1o 50 cm, Ha BpXy ce
y TIPOLIMPEHH PE3 MOCTaBIbajy XUApayIMuHK moTHcKuBayun (Gpupme Benetti IS 166 notucHe cune 3000
H), xoju HacTaBibajy rypame U Harumame "pere”. "dera” ce HarWKBHE U KICTOBPEMEHO CE€ MOTUCKUBAYH
(yxonmuko Tpeba) cmymuTajy 1Mo JBa 10 TPH IIyTa Ha HIDKE Y IpoummpeHoM pesy. Texwumte "dere"” ce
nomuye I0TIe A0K ce "dera” cpymn Ha mpunpemibeHy mocrtesbuily.O6opeHa “¢era” je Tume
IIpUIpeMibeHa 3a Oymieme n Imjename O0mokoBa (Cirka 5). ¥V CI0jeBUTOM Kpeumaky ce OyIIOTHHE
OyIe Ha JABa HAUMHA!

BymoTtnnama pacnopeherumM nyx ciojHuna Ha pasmanumMa ox 30-ak cm "dera” ce aujenu Ha ciojeBe
KOjuX Moxke 6utH o1 4 10 6. C 063MpoM Ha JTaKko HMOIYIITAkhe JTyXK CIOJHHUIA, y OJHOCY Ha "KiacHuHy"
METO/y, TOCTIDKE Ce TpBa BEJHMKa ymiTeAa Koja u3Hocd u Buiie of 50%. OBuM OymiemeMm U
LyjenameM ce 1o0uje 60uHa CTpaHHIa OJJHOCHO IIMpHHA OJI0Ka.

Bymorune pacnopehene Ha rimaBama 610ka oapelyjy nyxuny 6moka. Jlyonna Tux Oymoruna je ox 1,2
1o 1,3 m, ma ce Buie He MOpajy yrmoTpeOspbaBaTH BeIHKe JadeTHe OymImimile, ITo Takolhe ojaKmasa
mocao. Y najk0j MoJepHH3aLHWju oBe (aze BjepoBaTHO he ce MOHOBHO NMPUMHUjECHHUTH AMjaMaHTHE
Jie.

R

= 23
Cmuka 5. Merozna ekcruioaTalyje CI0jeBUTHX JISKHIITA C MOJACjelameM U prespliting
MHHHUpameM oTkpuBke ("dera” mpunpemibeHa 3a nujename U Jo0Hjame 6JI0KOBa)
Figure 5. Underground method of layered deposits exploitation with undercut and
overburden presplitting (prepared "Feta" for splitting and exploiting of stone blocks)

3a QopMmupame KOMeplHjaJHUX OJIOKOBa yKpacHOr KaMeHa u3 obopene "dere" Moxke ce Bpio
YCIIjeIIHO NPUM]jembUBaTH MOOHIIHA cjeKkaunla 3a 00pany O6JI0KOBa Koja ce MOHTHpa Ha Tpakrop JCB ,
3a kameHonoM "Xpema" mpemnopydyje ce mobminHa cjekaunna TERNA 70 BUC 28.03.07 dupme
FANTINI .

3AKJBYYUAK

VY paHujeM mnepuody eKcIuioaTanuja MpUMapHUX OJOKOBa apXMTEKTOHCKO - TpaljeBHHCKOT KaMeHa
Kpeumaka Ha JexHIITy "Xpema" BplIeHa je CeJICKTHBHUM OTKONABaeM MOHOJIUTA M3 KOMITAKTHHUX -
3[paBHX AWjeNIoBa YKyIHE Kpeumadke Mace . CaM TEeXHOJOMIKH Ipolec Jooujama 6J10koBa 00yxBaTao
je cunenehe Texnonomke ase paga: OTkomaBame, yToBap M TPAaHCHOPT KpOBHHCKE M Melyciojae
jaloBHMHE OO TIpeABHUEHOr MjecTa Ha OJUIArajMINTy. Bymeme, MUHMpame, yToBap M TPaHCIOPT
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omreheHor - MyKOTHHCKU JerpaJupaHor aujena Kpeumadke mace.OTKomaBambe IpUMapHUX OJI0KOBa
n3 MoHonuTHOr (HeomTeheHor) nujema cinoja uW  OaHKOBa MeETONOM Oyliema MapalieIHUX
ocnobahajyhux OymoTuHa W IUjename XUAPAYIMYHUM LUIUHIpuMa. OArypHBame- MOTHUCKUBAE,
IIPeBPTaBambE 1 JIM MPEHONIeHe OJI0KOBA Ha PaJHM IUIATO U IO IOTPeON HAaKHAKHO (OpMAaTHO3UPAkE U
kinacudukanyja 6J0KOBa y IPONMHUCAHE IapaloNuIiefHe OOJIMKe. YTOBap M TPAaHCIOPT OJOKOBa 10
MOCTpOjera 3a BHIIecTernieHe oOpane. KoeduimjeHT nekopumTema JeXKAITa IPA OBAaKBOM HAYHHY
paza M3HOCHO je DO MakcHMainHuX 14%, ca jako BEJMKHM YIjeloM MaHYyeIHOI pana. YBolhemeMm
CaBpeMEHE MEXaHM3allfje U MPHUMjeHa CaBpeMEHE TEXHOJIOTHje no0Hjama OJOKOBa, Ka0 M BHCOKO
KBaJIMTETaH CTPY4HH Hax30p omoryhunm cy nanexo Behe HCKOPHIITEHE KpeUhayke Mace, IPH YeMy
j€ CBEYKYITHO HCKOPUILTEHE Kpeumhauke Mace y KomepuujaiaHe 6iokose oko 30%.

JIUTEPATYPA

1. 'maBHU pynmapcku IpojeKaT eKCIuIoaTanuje apXUTeKTOHCKO — rpal)eBUHCKOT KaMeHa Kpedmaka Ha
noBpirHCKoM Koy " Xperma" Herouno CapajeBo, 1oo "Mining", 2008 rox
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3. OBPA3OBAIBE KAIPOBA U3 OBJIACTHU PYJAPCTBA
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OBPA3OBAILE BUCOKOIIKOJICKUX KAAPOBA U3 OBJIACTH
PYIAPCTBA U T'EOJIOT'MJE

Hanexna hanuh

Pyoapcku gpaxynmem [Ipujedop

PE3ME

VY oBoM pamy ce pa3MaTpajy akTyelIHOCTH Yy IIKOJIOBamky HHKEHEPCKUX KaapoBa U3 00macTé
pydapctaB ¥ TeojiorHje, IIO0ANHO W Ha NpHMjepuMa BHIIE YHHBEP3HTETa, Ca LHUIJBEM OOJbEr
carjeZiaBama CTamkba y PErHOHY U CIIPEMHOCTH Ja Ce WAe y CYCpeT pjelaBama mpodiema koju he ce
BPEMEHOM 3a0IITPHUTH HAPOUHTO I10 MUTAkY (pUHAHCHpama CTyIHja M HAy9HO — HCTPAXKUBAYKOT paja
Ha Qakynretnma. ¥ EBpomy, Ayctpanuju, Kananun u AMepuii OKpeHyT je YHTaB HU3 MHHUIM]aTHBA
3a ycrocTaBjpame capaime m3Mely dakynrera, yTBphUBameM CIMYHMX HACTaBHHX IUIAHOBA H
nporpama 1 MOoryhHOCTHMa 3a pa3MeHy CTyzAeHaTa U Ipodecopa y OKBUPY BEIMKOT Opoja MoBe3aHHX
YHHBEp3HUTETa. YCIEIHO pellaBamke MpodiieMa Be3aHHX 3a (HUHAHCHje OCTBapyje ce camo y3 Behe
ydaemrhe WHIYCTpWje W acUCTEHIHjy Ap>kKaBe. Y paay je M3HET CTaB Jia je BpeMe Ja Ce y PErHoHy
OCTBape YCJIOBH 3a capafgmy H3Mely CTyAujckuxX HmporpaMa y OKBHPY PYHApPCKHX M TEOJONIKHX
(axynTeTa 1O yrieny Ha pa3BHjeHE 3eMJbe.

EDUCATION OF THE STUDENTS IN THE FIELD OF MINING AND
GEOLOGY

ABSTRACT

This paper discusses the current issues in education of engineering personnel in the field of mining and
geology, globally and on examples of more universities, in order to better examine the current
situation in the region and the readiness to go to meet the resolution of problems that will eventually
sharpen, especially with regard to funding studies and research work on faculties. In Europe, Australia,
Canada and the United States, launched a series of initiative for cooperation between faculties,
establishing similar curricula and opportunities for exchange students and teachers in a large number
of affiliated universities. Successfully solving problems related to finance is achieved only with
greater participation of industry and state assistance. The paper put forward the view that it is time to
achieve the conditions in the region forcooperation between the study programs in the mining and
geological faculties in the tradition of developed countries.

179



YBOJI

VY ToKy Lenie ucTopuje pyaapcTBo, HE caMo Jia je UMaJlo M3BaHpeIaH 3Hayaj 32 EKOHOMCKY
Mol IpkaBa M BIACHHMKAa PYAHHKa, HETO Cy Ce U IleJie eroxe oOenexaBaHe PyNapCKHM
MIPOU3BOIMMA, TIOYEB OJ] KaMEHOT, MPEKO OPOH3aHOT W TBO3ACHOT N00a, 10 WHIYCTPH]jCKE
peBomymyje, Koja je omer Omina moryha 3axBaspyjyhm eHepruju yriba Koju je KopuimheH 3a
napHe KoTioBe. JlaHac, y epH HalpeIHHX TEXHOJIOTHja JIAHKY Ce MOXE YYHHHTH Ja je
3HaYaj pylapcTBa yMameH, allk je, U JauKy, jaCHO Jja IPOU3BOAmha ayToMoOma, TenedoHa,
CEeH30pa, MUKPOYHIIOBA, padyHapa, TeJIeBH30pa, pobOTa, caTennTa, IPaKTHYHO CBEra IITO
JlaHac JbyJCKa pyKa CTBapa, IPEKO MarepHujajia W EHepruje KOoju ce KOPHUCTE, MOYUHEe
PYZAapCTBOM.

Tpan3unyja Halle IMBWIN3ANKjE 0J] EKOHOMCKOT Pa3Boja Ka €KOJIOIIKK OJIPKUBOM Pa3Bojy,
TIOLIJIA j€ O/1 MPEKOMEPHOT TPOIIeHha MaTepHjaia U eHeprije, NCUPIBUBOCTH OTPaHHYCHUX
pe3epBH HEOOHOBJFMBHX MUHEPAJIHUX CHPOBHMHA U BeoMa yOp3aHOT 3araljuBama >KUBOTHE
CpemMHe Kao IOCIEANIe HEKOHTPOJIHMCAHOT MHIYCTPH]CKOT Pa3Boja M CHOPMHOT MOpacTa
Opoja cranoBHHKa. OBa TJ0o0aHa TpaH3MLMja Yy LCHTAp NaXKE CTaBJba OYYBAKBE U
yHanpelembe KUBOTHE cpenuHe. Ha camMoM modeTky, mocneqmhuX IeleHja IPOLIIor BeKa,
PYZapCTBO je Kao BeNWKH 3araljiBay aHaTeMHCaHO, 3Ha4yajaH Opoj pyoHHKa y 3armamHoj
EBponu je 3aTBOpeH U 3HaTaH Opoj MIKOJIa U3 00IACTH pydapcTa MpecTao je ca pajgoM HITH je
3aHa4yajHO CMAaBHO CBOjE KaraluTeTe.

CyInpoTHO OYEKHMBambMMa, MApalelIHO Ca UMILIEMEHTAIMjOM MPUHLUIIA OJPXKHUBOT pa3Boja,
NPOM3BO/IKA U MOTpOIIKa HajBeher Opoja MHHEpAIHUX CHPOBHMHA y CBETY HACTaBWIIA je
pact Tako jaa je, oOyxBaTtajyhin U eHeprercke cHpoBuHE (0e3 MPUPOIHOT raca) JOCTUTIIA
obuM ox oko 25 wmuiMjapau ToHa roaumme. Y 2003, roguHU NpPOM3BEICHO je:
3.596,000.000 t cupose Hadre; 2.666,000 MumHoHa M° mpupoxror raca; 5.080.000.000 t
yripa; 1.238.000.000 t pyne roxba; 155.000,000 t 6okcuta; 13.600,000 t Gakpa y pynu;
3.000,000 t omora y pynu; 2,520 t 3mata; miatuae 453 t; tumnca 96.800,000 t; maraesura
20.800,000 t; ¢empcmata 15.000,000 t; rpadura 1.660,000 t; Gapura 6.300,000 t;
mjaromuta 1.660,000 t utn. Jlaneko HajBehy KOMMYMHY MaTepHjaia KOjU Cce eKCILIOATHIIE,
mpeko 15 mMunmjapan ToHa, YMHE MPUPOAHU TpaljeBUHCKU Marepujand. Huje moTpeOHO HU
Hariamasaru Ja, 0e3 o03upa rie ce eKCIuloaTalija OBUX CHPOBHHA BPILIH, HEYNOPEIUBO
HajBehy MOTpOIIKBY O CTAHOBHUKY NMPAKTUYHO CBUX CHPOBHMHA, KaTKaJa U BHIIE JECETHHA
myTa y OJIHOCY Ha Hepa3BHjeHe, MMajy pa3BHjeHe 3emJbe, Ha npBoM Mecty CjenumeHe
Awmepnuke [Ipxase.

Hamme, cBake rofuHe IpocedaH aMepHKaHall IMOTPOLIM TpeKo 23 TOHE PpazIMIUTHX
Mpou3BoJa Ha 0a3W MHUHEpATHHX CHPOBHWHA, YKJbyuyjyhm m 3,5 t yripa 3a goOmjame
eHepruje. Y AMepuI pyIapcTBo ooe30elyje mupekTHo 3amonubaBame 3a Buiie o 355,000
sy y 1997. 3anocnenu y pyaapcrtBy 3apalyjy HajBumie ruiate, 3a oko 60% Bume y
OJIHOCY Ha IPOCEK IulaTa y MHAYCTpHju. HacynpoT momynapHuM nepuenuujama, pyaapcka
WH]IyCTPHja UMa HUCKY CTOILy IIOBpE/a Ha paly, HHXY O]l CTOIIE TIOBpe/a y NMpoiaBHHUILIAMA,
O6omHnamMa u xotenuma. Y 1997. ykymHa BpEeTHOCT IUPEKTHE pyAapcKe MPOU3BOAIBE y
CAJl 6una je 39,5 mwmjapau nomapa. CaMo TPOW3BOJHAa MUHEPATHUX CHPOBHHA 3a
rpal)eBUHAPCTBO | MOJBONIPUBPENLY UMaJia je BPEAHOCT Yy U3HOCY o4 27,1 Munmujapau nonapa.

Y EV y ekcTpakTBHOj HHAYCTpHjH (6e3 yripa, HadTe M raca) 3amocieHo je oko 190,000
muma, ox dera je 140,000 y mpom3BoamH NPUPOAHUX Tpal)eBUHCKUX MarepHjaima. Y
MIOJICEKTOPY MHAYCTPUjCKMX MHHEpaja W NpupoaHux rpaljeBuHckux Mmarepujana y EVY,
octBapyje ce oko 20% yKyIHEe CBETCKe NPOU3BOHE (IPUPOJHN KaMeH, KaoiuH, denacnar,
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norama), anu ceera 2-3% kaja cy y NuTamby METaJMYHE MHHEpallHe CUPOBHHE. YKYyIaH
YBO3 MHHEPAIIHUX cUpoBHHA y 3eMibe EY 1998. rogune numao je spenHoct 1998. roaune on
21,5 munujapay espa. Hajsehu cHabneBaum cy Owmm: bpasui, J. Adpuxa n Kuna (Ecmo,
2002).

300r Tora ce y IOKyMeHTY ,,Busnja EBpomncke TexHomomKe miaTgopme 3a OJpKIBH pa3Boj
MuHeparHuX pecypea 10 2030. rogmae”, objaBsernom 2007. xaxe na he oma Ilmatdopma
MOJIEPHH30BAaTH M TIPEOONMKOBATH jemaH of (yHIaMeHTanHux cryboBa EBpormcke
eKOHOMHje W JIpYyIITBA, E€BPOICKH CEKTOp eKCIUIoaTaldje W Ipepane CHEPreTCKUX H
HeeHepreTckux cupoBuHa. OBo he ce, m3mely ocranor, moctuhu M naBameM HOAPIIKE
O’KMBJbaBakby UCTPAKUBAA EBPOIICKUX MUHEPAITHUX MTOTEHIIM]jajIa.

Hemwro mpe Tora HamwonanHo pymapcko yapyxkewe CAJl (National Mining Association
Foundation For America), y capaamu ca MuHHcTapcTBOM 3a eHeprujy CAJl, uspamuio je
nokyment “byayhaoct nounme ca pymapcteom (The Future begins with Mining): «Busuja
pynapcke uaaycTpuje y OymyhHocTH”, KOju je 3aBpiieH y cenrteMOpy 1998. romune, u koju
ONHCYje TIO3UTUBHY U MPOAYKTUBHY BI3HjYy pynapctBa y CAJl mo 2020. ronune. M3ueto je
npeasubame na he ce y Toky cnenehmx 50 rogwHa CBET KOPHUCTUTH TIET ITyTa BHUINE
MUHEpATHUX CHPOBHHA O] OHHUX KOjH Cy Mckomane 10 2000. rogune.

Vmajyhin y Buny OorpoMHO moBehame MOTpakke CBHX MHHEPATHHX CHPOBHHA Koje Hac
npemMa CBUM IpelnBuhambuMa OuYeKyje y HapeIHOM IEpUoJy, OCHpPOMALICHE pyle Koje je
JIOTUYHO OYEKHBATH, C jEIHE CTpaHe, M pPa3yMJbUBUX 3aXTeBa jaBHOCTH 3a OUYYBambe
KMBOTHE CpEIUHE W PalOHAJIHOT KopHihema HEOOHOBJHPUBUX MPUPOIHHX pecypca, ca
Jpyre CTpaHe, CTaBJbajy Ipel 00pa3oBame KaJpoBa 3a PYyAapCTBO BPJIO 030MIbHE 3aXTEBeE.
Jla 6u ce 3a10B0JbHO TpeABUl)CHU pacT, pyIapCTBO MOpPA Jia ce pa3BUja Ka0 KOMIICTCTHBAH
cekTop y Mel)yHapoJHUM OKBHpPHMA, MOAYNPT MHOBAaLMjaMa M TEXHOJOTHjOM 3a IITa Cy
MOTpeOHN KOMIIETEHTHH NPO(PECHOHANNHN, KOjU TIOCEHyjy CO(QHCTUIMPAHO 3HAalke U
HaIpeTHO TEXHUYKO 00pa3oBambe.

Y oBOM pajny ce pazMarpajy akTyeJIHOCTH Y IIKOJIOBakhY HHKEHEPCKUX KapoBa U3 001acTn
pyAapcTBa M Teojoruje, riiodalHo U Ha IpUMeprUMa BUIE YHUBEP3UTETA, ca IHJbeM O0Jber
caryieiaBarmba CTama y HallleM PEerHoHy U Y OBOj 00JIACTH M CIIPEMHOCTH JIa CE UIE Y CyCpeT
pemaBamy npodiema Koje UMamo, a Koju he ce BpeMEHOM 3aO0IUTPUTH, Kako MO MUTAbY
JMIUIOMHUPaHUX CTy/eHaTa, Tako U OKO (MHAaHCHpama CTy/AWja W yCJoBa 3a Hay4dHO-
UCTpaXXMBaYKK pajl Ha ¢axkynreTuma. Y NMUcamy OBOT pajia, IOpej HaBeIEeHE JINTEepaType,
kopuiihieHe cy u BeO cajTOBU MojenuHuX (akynrera U yHUBep3uteTa. Mopa ce ucrahu aa
mocToje mpobsieMu y Be3u Kopuiihierma BeO CTpaHHUIA U3 BHIE pasjora. JegaH oa \UX je
MHOIITBO MOJaTaka KOjU HUCY MPEIHU3HO JaTH, HUCY aXypHpaHH, I1a YEeCTO IpaTHTE
3acTapene IoJaTKe WIM Ce HEKHM IoJalu AOTepyjy y peKIaMHe CBpXe, Tako Ja y
MOTIIYHOCTH HE OJroBapajy MCTHHU. Kazma ce pagm o CTyAMjCKHM IporpaMmma, 4ecTo ce
NIpUKa3yjy ¥ OHM KOjU HHCY aKTHBHH, OIET, BEPOBATHO y pekiamHe cBpxe. [lopen Tora,
BEOMa YECTO IIOCTOjH PA3IMYHMTO CXBAaTamhe UCTUX II0jMOBA M MCTOBPEMEHO 3a UCTH I10jaM
MOCTOjU BHIIEe TepMmuHa. Tako, Ha MpuUMep, NpHIpeMa MmMuHepanHux cuposuHa (Mineral
processing) je meo Hu3a mpoleca ,,0/] KaMemba 10 6orarcTBa’ Koju MpoGUTAOUIIHO MTOBE3Y]Y
PYZapCTBO M €KCTPAaKTUBHY MeTatyprHjy. Kopucre ce u u3pasu kao “ore dressing” ,,mineral
dressing* wim “beneficiation”. Tlpunpema MuHEpaTHHX CHPOBHHA CE TMTOHEKAJ TPETHPA Kao
Mineral Engineering mapanenso ca Mining Engineering, a monexan Mineral Engineering
sHaum wcro mro u Mining Engineering. Herze je mpumpema MUHEpPaIHHUX CHPOBHHA 10
Mmeranypruje a Mineral Engineering xopuctu ce ¥ ka0 CHHOHUM 3a MPUIPEMY MHHEPaTHUX
cUpoBHHA M MeTalnyprujy. Takohe, Hekaga ce mpuIlpeMa MHHEpPaHHX CHPOBHHA
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nojipa3ymMeBa Kao J€0 eKCIIoaralyje, NOA3eMHE WM IOBPIIMHCKE, JI€0 EKCTPaKTHBHE
MeTalypruje WIM HHXeHhepuHra wMatepujana. [lpumpemMa MHUHEpaJHHUX CHPOBHMHA Ce
n3y4yaBaja Ha TEXHUYKHM OTCELMMa 3a PYyAapCTBO, METAYPrHjy, FT€OTEXHUKY, MaTepujae,
XeMHjy ¥ BHUXOBE paznnuuTe KoMmOuHamuje. KaTkama ce y WCTHM, PEIaTHBHO MalliM
3eMJbaMa H3ydaBajia HA Pa3IMYUTHM cMepoBuUMa. Tako ce, Ha HpPHMEp, y HEKaIaIlkoj
UYexocnoBaukoj, Ha ¢pakynTery y Kommmama mkonoBao kaxap 3a HHIYCTPHjCKY IPUIPEMY
MUHEpAIHUX CHpOBHHA, a y [Ipary, Ha QaxyireTy (Qu3MUKe XeMHje, IT0CT0jao je cMep 3a
NPUIIPEMY MHHEPaJIHUX CHPOBHHA 32 HAyYHO-UCTPAXUBAYKH pajl, HA KOME Cy IOCTOjaje
JOKTOPCKE CTyZHje U3 OBE 00JIacTH.

KPATAK HMCTOPUJCKH IIOI'JIEZ] HA OBPA3OBAKBE KAJIPABA M3 OBJIACTU
PYIAPCTBA U T'EOJIOTUIE

IToyerak cucremarnyHor oOpa3oBama W3 00JACTH PYyAapcTBa M TEOJIOTHje Y HCTOPHjU
caBpeMeHe LUBMIN3aLUje, IPeMa PAcIONOKUBUM IIOJalliMa, MOXE Ce Be3aTH 3a I0jaBy
kwure «De Re Metalica» - (O pyaapcTBy, TeojOTHjU U METalypriju) Koja MpeacTaBiba
Haj3HAYajHUjH W HajBehW TeXHUYKH MPHUPYYHHK OO CaBpeMEHe NWBWiIH3anuje. Kmwura
Georgiusa Agricole je o6jaBmsena 1556.

VY KibU3W je MpuKa3zaHa METOJ0JI0TH]ja U ONpeMa UCTPaXKHBarbha, eKCIUIoaTalluje U npepaje
pyZIa u JIeXKHIITa, Koja je, Moxke ce ciobonHo pehn, Omna akTyenHa 10 Tpe HEeIITO BHIIE O
cro roauHa. Kibura je Hactana 160 romuHa mpe HEero mTo je mouerno GopMaiHo 00pa3oBambe
KajipoBa u3 oBe obnactu. Hanme, 3a pa3nuky on Kiacu4HOT o0pa3oBama Ha akajeMujama u
y THMHasdjama Tle Cy ce u3yuaBayie (uiuo3oduja, mpaBo, TEOJOTHja, MEAUIMHA H CIIL.,
TEXHUYKO 00Pa30Bak-e CE 3HATHO CIIOPH]jE Pa3BHjalio.

IIpBe mo3nate TexHMuke mKoiae y EBpomnu cy pynmapcke, BojHE TEXHHWYKE M TpaljeBHHCKE
(Schemnitz — 1702, Jachimov - 1716, Banska Stiavnica — 1725, JexarapunGypr - 1730).
Ipeu TexHWYKKH yHHUBep3uTeT ocHoBaH je y Ilapusy (L'Ecole Polytechnique) 1794. ¥V 1o
Bpeme y [Ipary je Beh Omma ocHoBaHa [lonmTexHnKka, Koja je Omia jeAWHA IIKOJA BUIIIET
TEXHUYKOT 00pa3oBama y ayCTpHjCKOj MOHApXHjH. IIpBH TEXHUUIKH YHUBEP3UTETH CTaBIbajy
aKIeHaT Ha HACTaBy TEOPHMjCKMX IpeaMeTa (MaTeMaTHKa, JECKPHIITHBHA TeOMETpHja,
¢u3nka). YHUBEP3UTETCKA HUBO 00pa3oBama U3 00JAaCTH pyJapCcTBa MPBH YT CE jaBJba y
nentpanHoj EBpornu y Bpeme moBehane morpaxkma cpebpa, mociae CeIMOTOAMIIBET paTa
(1756 - 1763), kana ce ocHUBAjy TIPBE pyAapcke akagemuje. JlaHac je CBaKako Hajmo3HATHja
Bergakademie ocuoBana 1765 y ®pajbepry, rie je ekciuioaranuja cpedpa Guna TOKOM MmeT
CTOTHHA TOIWHA HajBaXHHUja TpUBpeaHa rpaHa. JlpxkaBa je wusrpaaumina o00jeKTe,
o0e30ehuBana ruiate mpodecopuma M MOAPIKaBaja JIOKAIHE CTYACHTE, JOK Cy CTpaHu
cryzeHTy ruahanu pasne takce. [lopen n3ydyaBama pyJapckux TEXHUKA Y HACTABHU IUIAH U
mporpaMm yBpIINEeHH Cy MaTeMaTHKa, XeMHja, MeTaiypruja u muHepaiormja. Ox 1775. mo
1817. na Axanemuju y @DpajOepry cy ce NIKOJOBaJM MHOTH CTyIeHTH M3 EBpone u
Amepuke. OBa akajeMHja je pgana MHOTE€ IIO3HAaTe CTPy4Ymake OJ KOjUX cy JaHac
Hajmo3HatHju reojo3u Aleksandar fon Humbolt u Leopold fon Buch.

KacHuje, TOKOM IeBeTHAECTOT U ABAJICCETOr BeKa, IUpoM EBporne cy ce oTBapaie pyaapcke
mikoJie U pakyaTeTH u yHUBEp3uTeTH Kao mto ¢y School of Mines, y Jloumony 1851. u tpu
BHCOKe pyaapcke mkojie y Cornwall-y (Camborne, Penzance and Redruth).

Ha nHammm mpocroprMa yHHBEP3UTETCKO 00pa3oBame M3 00JacTH pyAapcTBa M T'e0JIoTHje
3anounme ocHUBameM Karenpe 3a Munepanorujy u reosorujy, 1880. ronune Ha Benukoj
mkonu y beorpany, m3nBojamem m3 moramamme KaTtenpe 3a HenoKymHy JecTacTBeHHILY,
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kojy Boau Joan XKyjoBuh (1856 - 1936), 3atum kaTeape ca MCTUM Ha3uBOM y 3arpely
1918. romune. OcHuBame caMocTaIHUX (haKyiaTeTa, KOjHU HACcTajy MpepacTameM
oxroBapajyhux ojceka y CKIONY TEXHOJIOUIKMX W TEXHHYKHX (aKyiTeTa, 3alouumbe y
Beorpamy 1946. rogure ocHOoBameM Pymapckor ¢dakymnrera. Beh 1949. y Beorpanmy je
ocHoBaH u ['eomomku ¢pakynrTer y okBupy Brcoke Texamuke mkone. OBa 1Ba ¢pakynrera ce
1956. rommue cmajajy y Pymapcko-reomornku dakynrer. Opcjek 3a pymapcTBO |
MeTanyprujy Ha TexaudkoMm ¢akynrery Ceyummmra y 3arpe0y, yremesset je 16.11.1939
u Ono je y cacraBy TexHmukor ¢axynrtera mo jeceHu 1956 rommse, 3aTUM y CacTaBy
TexHOJIOMKOT (aKkynTeTa Ha KojeM cy pamwin “Pymapcku omjen, ['eonomku omjen u Omjern
3a Oymeme U NpuaoOuBame HaTe W IJIMHA, KOjU ce M3/Bajajy M3 cacTaBa TeXHOJIOIIKOT
¢daxynrera u ¢opmupajy Pynapcko-reonomko-HadTHH (akynrer kpajeM 1964. ronxume.
Hemro mpe tora ocHoBaH je Pymapcko-reonomxko-rpaheBuncku dakynrer y Tyszmu 1959
roauHe u 'y bopy 1961. ronune Pynapcko-meranypiiku dakynTer.

W mnopen BeNMKHX pa3nuKa y HAaCTaBHUM I[UIAHOBMMa M IpOTpaMUMa M YCJIOBUMA
oOpazoBama KaJpoBa M3 00JACTH PyNapcTBa M TIEOJIOTHje Ha Pa3IHYUTUM (aKyITeTHMa,
T'€OJIOUIKUM U reorpad)CKuM JIoKaldjama IIMpoM IDIaHeTe, rI100aHO TOCMAaTpaHo MOCToje U
3HaYajHe 3aje[IHMYKEC KapaKTePUCTUKE, MPH YeMy ce pas3Boj 1o mpaBuiy Kpehe of
Pa3BHjEHHjHUX Ka Mabe Pa3BHjEHHM 3eMajbama, 01 MIPETIIOCTABKOM Jia je PyapCTBO BakKHA
NIPUBpE/IHA TpaHa.

HacTaBHM NJIaHOBM M HCTpaKHBamba pa3BHjalll Cy €€ Kao OATOBOP Ha TEXHOJOIIKE,
WHIyCTPUjCKE M APYIITBEHE NPOMEHE, pa3BoOj PYAApPCKHX TEXHOJIOTHja, OTKpuha HOBHX
JIOKHUIITa MUHEPATHUX CUpOBHHA U cil. [Ipema ToMe, y pa3IMuUTUM NEPHOANMA €BONIYLIHjE
CTYOMjCKUX MpOrpamMa INPHOPHTETH Cy Ce TUCKPETHO MEHANH, TaKO Ja O IpYyre IOJOBHHE
NPOLLIOT BeKa JIO JAaHAC OBaj pa3BoOj MOXKEMO MPATUTHU KPo3 ciaeAehnx mecT nepuoaa:

1. [Jo nre3mecetwx TOAWHA IIOpe] NpenMeTa H3 YKE HHKCHEPCKHX Hayka
JOMUHHPAITY Cy TPEIMETH M3 Te0JOrHje, MUHEpAJIoTHje, Teo/ie3uje, BEeHTHIalHje,
Oyniera U MUHUpama, Ka0 ¥ OCHOBHM INPEAMETH EJEKTPO-MAIIMHCKE CTpYKE.
JloMHHMpa]y UCTPaXKUBamba KOja KapaKTEPHUIy EMITUPH)CKH IPUCTYII.

2. VYV TOKy Ime3jeceTdx rojaWHa jaje ce BehW 3HAuaj mpeaMeTHMa W3 €KOHOMHKE,
MEHaMEHTa, MEXaHUKE CTEHa, ONMEPATHBHUX HCTPAXKHUBaAka. Y OBOM IEPHOIY CE
3amaka BeNMMKO ToBehame Opoja JOKTOpa Hayka W3 OBEe 00JacTd, HITO je
NIOCJEMIIA CBE BUIIE NPUCYTHOI HAYYHO-UCTPAKUBAYKOT IIPUCTYIIA.

3. CemamzeTHx ToJWHA 3amaXka ce€ MpPUMEHa padyyHapa W  HHCTpyMEHTAIHje.
OnprxaBame onpeme MocTaje pylapcKka IMCIUILINHA, T10jaBJbyjy Ce MTUTamba Be3aHa
3a eKOJIOTH]Y M YIPABIbAE OTIA/IOM.

4. OcamaeceTnx TOAMHAa 3aHayajHa Cy TeOMEXaHMYKa MCTPaKUBama, I10jaBa
padyHapcKe cuMynanuje, yBoheme ayToMaTcKe KOHTpOJe Ipoleca, paja Ha
(MHAHCHjCKUM TIPOIIEHaMa B YTHIIAj CTPYKE Ha 3aKOHOJaBHA PEUICHa.

5. JleBemeceTux TOAMHA jaBJba Ce MpOIEHA YTHUIAja HA JKUBOTHY CpeIuHy, Opura o
CJIMIM Y jaBHOCTH, Beha mpuMeHa ayToMaTHKe U poOOTHKE, Kao U MPOIEHa PU3HKA.

6. Tlouerak 21. Beka oOenexaBa Mmiocka [leknapanuja 3a OAp>KMBH pa3BOj Kao
OpHjEHTHp YJIOTe, OAATOBOPHOCTH ¥ MOTYhHOCTH HayYHHX M CTPYYHHX APYIITaBa y
TPaH3UIMjU Ka OJIP)KUBOM Pa3BOjy.
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3AXTEBU YV OBPA3OBABY KAIPOBA

CBeTcKM JMPEKTOPHjyM 3a oOpasoBame y obmactu pymapcrsa (The World Directory of
Mining Engineering Education) y oksupy mpojekra ,,Mining Engineering Education*
TPUKYIIHO je MHpOpMaIje W3 pasnumauTHX u3Bopa ykipuyjyhu m The World of Learning,
peTHOHAHE M HAIMOHAJNHE IUPEKTOpPUjyME€ Kao U  HelocpeiHe KOHTakTe ca
YHHUBEp3UTETHMAa MpPEKO HUXOBHUX BeOcajToBa 3a m3pany VIMeHWKa WHCTHTYyLHja 3a
o0pa3oBame y pyIapCcTBy.

3axTeBH y MOIVIEAY CaBPEMEHUX CTY/AM]CKHX IIAHOBA M ITporpama MpOUCTHYY U3 YHUECHHIIE
Jla je pyJapCcKu WHXKSEHEPHHT TJI00aHO paclpocTpameHa akTUBHOCT U jefaH of HajBehux
KOPUCHHUKA CUCTEMa BHCOKHX TEXHOJIOTHja KOja arpecCHBHO TPaXKM HBHUXOBA MOOOJbIIAKA Y
TpaH3UIMjU Ka OJPXKHUBOM pa3Bojy. [lepuon TpaH3uimje Ka OApKMBOM pa3Bojy oOaBesyje
PYAApCKOT WHXKEHmepa Na Y4ecTByje HE caMO Y JOHOIICHY TEXHHYKHX M TEXHOJOIIKUX
pelema Hero u y:

e  CTBapamy MOJUTHIKOr OKBHPA 33 yTBphUBarbe MpaBux moTpeda IpyIITBa,

e  CTBapamy yClIOBa 3a PALMOHAIHO KopHiihiemhe HCOOHOBJBUBHX IIPUPOAHHX pecypca
y no0ujamky HOBOCTBOPCHHUX BPEIHOCTH

e cTBapaky MOTyhHOCTM 3a TpHMEHY Hayke M HalpeJHUX TEXHOJOTWja, 3a
nobospiame eukacHOCTH y cBUM (hazama noOujama u Kopuiihema MUHEPATHHX
CHPOBHHA, aJli U 32 MOOOJBIIAKE PAJIHIX YCIIOBA,

° npeno3HaBalkby KOMIUIEMCHTAPHUX MMPEAHOCTH APYTUX PCUICH:A,

e [puxBaTaky KOHIENTA IpeBeHIMje 3araljera, MHUHUMHU3UPAHEM HEraTHBaHOT
yTHUIIaja Ha OKOJIMHY U MHTETPUCAEM EKONIIKHX IUJbEBA Y MPOM3BOHE IIaHOBE,

e  adupMalyju NPUHIKIIA EKOJIOIIKH OAPKUBOT Pa3Boja,

e  [O/ACTHLAKY MCTPAKHBaa MOCTYIIAKa OTKPHBamba JISKUINTA BehnX KBAIMTETHUX
pe3epBH CHPOBHHA MMOTOHHUX 32 EKCILIOATALIH]Y,

e  CTBapamy 3aKOHCKOI OKBHpA 3a PaBHONPABaH TPETMaH pyAApCTBa y ONHOCY Ha
IpyTe IeNaTHOCTH U CTBAParby YCIIOBa 3@ IIyHY JOCTYIHOCT [O/IaTaKa jaBHOCTH.

Huje HOBO ma caBpeMeHO 00pa3oBaHM pyIapcKUM HMHXKEHEPH, MOPEA  OMIITHUX
WHXKEHhEPCKUX HayKa Koje TPeJCTaBJbajy MOCT M3Mel)y MareMaTuke U OCHOBHUX Hayka, ca
JjeHe cTpaHe, U MHXKEHhepCKe Mpakce, ca Apyre CTpaHe: Mopajy BeoMa J00po jia 3Hajy:

1. [1a mpuMeHe HaydYHE TEOpHUje M MOJEPHE TEXHOJIOTH]E 3a Pa3Boj, IPOIICHY U J00Ujarbe
MHHEPAJHUX pecypca M3 3eMJbe, alld ¥ Ha U3rpaimy MyTeBa, TYHENA, MOA3EMHHX
NPOCTOpHja 3a OJIarame OTraaa, UTl.

2. TpHHLHUIE M TeXHHKE UCTPAXXUBAKa JISKHIITA, PYyIapCKe METOIE, METOE MPUIIpeMe
MHUHEPAIHUX CHPOBHHA. IUIAaHUPAkE, IIPOjeKTOBamE pYIHHWKA, MOBPLUIMHCKE U
MO3EMHE paJIoBE, MEXaHHWKY CTE€Ha, PYKOBambe MaTepHjajnMa, CUT'YPHOCT, aHAIU3Y
yTHIaja Ha OKOJHMHY, HaJ30p pYyIHHKA, TNpPOIEHY pyIHHKAa M pexaOuiauranujy
(omopaBak) pyIHUKA.

3. HayKy O MarepHjajuMa M TEXHOJOIH]y MPOU3BOAIke MaTepujana. IIpe 50 roaumna
BelinHa OBHMX MaTepujana cy OMJIM MEeTalH, U Hariacak je 6uo Ha MeTamypruju. [lanac
MaTepujanu o0yxBaTajy MeTane, KepaMHuKy, HoiuMepe (IIacTHKa) W FHXOBE
KoOMOWHaNMje Koje ce Ha3WMBajy KOMIIO3WTH. AKTHMBHOCTH HHXXEHEpa 3a MaTepHjaje
Wy OJl TPOU3BOJE MaTepHjaja J0 PEHUKINpama, M YKIbYUyjy INPOjeKTOBAHHLE,
pa3BoOj W Ipolecupame Marepujajia IMOTrOJHHUX 3a yrnoTpedy y pasHuUM oOJacTuMma.
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IIpBa ¢daza y nobujamy Marepujasia je UCTpakuBame pyide, Apyra OTKOIABambE U
NpUIPEMa MUHEPATHUX CUPOBUHA UT/I.

4. na je 3IpaBjb€ M CUTYPHOCT JbYAM Ha pajy IMPETIOCTaBKa MOJEPHOI pyJaapcTBa.
HukakaB HOBH mpoliec WM IOOOJBIIAKE NPOLECa HE CME HMATH 32 HOCICOUILY
npoecHOHAIHY H3JI0)KEHOCT ONACHOCTHU IO 3IpaBJbe MPEeKo MpuxBaheHUX rpaHuna.
HumseBn cy cMameme Opoja CMPTHX CIydajeBa Kao IOCIEIHIE TPOIECa, CMABEHE
Opoja MHIMIEHATA KOjU ce OJHOCE Ha 3/IpaBJbe¢ W CHTYPHOCT, U yHampelheme koje he
oMmoryhuTtu HynTH OpOj W3BENITaja 0 HapyIIaBamy MPOITHCA O CUTYPHOCTH H 3/IPAaBJbY
JbYIH.

5. 1a HampenHe TEXHOJOTHWje ca NMPUMEHOM HANpeIHHX CEH30pa M HMHCTpYMEHTalWje
MOry aa noBeay 1o nosehama e(pUKacCHOCTH M NPOJYKTUBHOCTH OyIIema, MHHUpamba
W MpUIIPEME MUHEPAJIHUX CHPOBHHA, YMHENN cacTaBHU JI€0 PYAApCKUX aKTHBHOCTH.
[Ipumena oBux 3Hama oMoryhyje edukacHujy 1 OJaroBpeMeHy KOHTpOJIY Hpoleca
IITO BOJAM pallMOHANHUjeM Kopullhely MHUHEPAIHUX CUpOBHMHA U eHepruje. OH-najH
CHCTEMH 3a KapaKTepu3alujy pyZAe U IPOU3BOja NPUIPEME MUHEPATHUX CUPOBHHA Y
pazIMYuTUM (hazama Ipoleca BeoMa MHOTO JIONMPUHOCE ONTUMHU3ALU)H KaIaluTeTa
U YIITe/e CHepTHje U MaTepHjaa.

6. ma mpuMeHa HamNpeNHWX TEXHOIOTHja, VKJbY4dyjyhm carenuTcke KOMYHHKaIWje,
KOMIIjYTepCKO MOJIEIOBamke, Kopumheme IaMEeTHHX CeH30pa M HH(OpMaIHoHe
TEXHOJIOTHje, YMHH PYAAPCTBO U MPUIPEMY MHHEPATHHX CUPOBHHA ¢HUKACHHUjUM U
NOY3AaHHjUM y HOBOM KOHKYPEHTCKOM OKPY)KCHY Ha CHI'YPaH U, y MOTJIeAy 3alliTHTE
OKOJIMHE, 3/IpaB HauuH.

7. 7a padyHapCcKO IPOrpaMUpame U IPOjeKTOBambe IPeCcTaB/ba OCMUIIL/BABAHE CHCTEMA
WJI TIpolieca Kpo3 IPHMEHY MaTeMaTHKE M OCHOBHHUX M MHXCHEPCKUX HayKa

8. 71a OCHOBHaA OJ'OBOPHOCT PYJAaCKOT HHXKEHEpa jecTe Jla OCTBapH NIPOU3BOJ TPXKHUILIHE
BPEIHOCTH Ca HajMame TPOIIKOBA U HajMamhe HEMOBOJFHUX YTHLAja HA OKOJIUHY, ITPU
YeMy y CBaKOM TPEHYTKY MMa y BUIY, IIOpell eKOHOMCKHX M Jpyra OrpaHuyeHa, Kao
IITO Cy CUT'YPHOCT, II0Y3/1aHOCT, ECTETUKA, €THKa, YTHIA] HA OKOJMHY H JAPYLITBO.

9. mobap pymapcKu HHXXEHEp Mopa To0po J1a 3Ha HajMamke SHIJIECKH je3HK.

10. ma cy pyaapckoj MHAYCTPHjU MOTPEOHH TUILIOMHPAHU WHXXEHEPU KOjU Cy JOOpH y
WHXCHEPUHTY, HAI30py W YIpaBjbakby HE CaMO NPOM3BOJHHUM CHCTEMHMa HEro M
JbyIAMA.

Benukn 0Opoj yHuBep3uTeTa NOKylIaBa Ja HMHTETPHUIIE Yy CBOje CTYAMjCKE Iporpame
OJIP’)KMBOT pa3Boja YrIaBHOM M0 J1Ba MPUHIIUIIA.

[IpBM mpHHIMI NOApa3yMeBa MeHmamhe HACTABHOT IUIaHA W MporpaMa M yBOlherme HOBHX
KypceBa y OCHOBHE pyAapcke Mporpame Kao IITO Cy OJPXHBU pa3Boj, YIPaBbambe
3aIITUTOM >KUBOTHE CPEAMHE, NMPOLIEHE YTHIAja Ha JKUBOTHY CPEIMHY, HCTOpHja U KyJITypa
ayTOXTOHOT HapoJia, Ka0 M KOPIIOpaTHBHA IPYIITBEHA OJrOBOPHOCT, KIMMAaTCKe MPOMEHE,
eHepreTcKa e(pUKacHOCTH U CII.

Jpyru NpHHOUN HHTETPAlAjOM OIPXKUBOT Pa3BOja y PYAApPCTBO IMOJICTHYE HHOBATUBHY
capally ca JApYyruM o0JlacTUMa, OJHOCHO WHTEPAUCIUIUIMHAPHAM HUCTPAKUBAYKUM
MPOjeKTHMa yCMEPEHNUM Ha 00pa3oBame y PYAApCTBY Koju oOyxBaTa CBE pelieBaHTHE
JOUCLMIIJIMHE.

OBo Hac oOaBe3yje Ia, IPH OCMHIUBABAKY CTYIHjCKHUX MIpeAMeTa, HE CMEMO T'yOHUTH W3
BHUJIa, Ja TIOpe]] OCHOBHOT 3aJlaTKa Ja OCTBAPH IIPOU3BOJ TPIKHIIHE BPEIHOCTH Ca HajMambe
TPOILIKOBA ¥ HajMame HEMOBOJPHUX YTHIAja HA OKOJMHY, PYAACKH MHXKEHEp Mopa Ja MMa
YBEK 32 IIUJb CUT'YPHOCT U 37IpaBJbe JbY/H, MTOY3AaHOCT IIPOU3BOAHUX CHCTEMA, U Jia CTATHO
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IIpaTH, aHAIWU3Upa, JOHOCH OJUIyKe M Mpey3uMa OJTrOBOPHOCT 3a OKOIMHY, APYLITBO,
ecreTuky. Takohe, Mopa na mnpey3Me OJIrOBOPHOCT 3a AKTHBHOCTH y MEHAlIMEHTY,
yIpaBJjbaby IPOjEeKTUMA, YIPaBJbalby 3alITUTOM OKOJIMHE, W PYyIapCKUM 3aKOHMMa W
3aKOHMMKA O Pajy | 3aIUITHTH OKOJHHE.

AKTYEJIHOCTU YV OBPA3OBABY PYJAPCKUX UHXXEWBEPA Y CBETY

VY 3aBHCHOCTH OJf ApKaBHOT 3Ha4aja pyAapcTBa 3a MPUBPEAY 3eMJbE  00pa3oBame
PYAApCKHUX CTPy4maka Cce OJBHja Ha PYAAPCKUM YHHBEP3HTCTHMA, IMOHETrZE PyIapcKo-
T'€OJIOLIKO WJIM PYyIapCKO-TEOJIOIKO-HaQTHIM yHHUBEp3UTeTUMa win ¢axyiareTuma. Herne
je To jemHa oOJ BHIIE OMNIMja Ha MacTep CTyAWjamMa [OClie ONIITEr MHKEHhEepCTBA Ha
rpahjeBuHCKMM (hakynTeTMa WM Ha (aKyITeTHMa 32 MHXCHEPCTBO pecypca M 3allTUTe
KMBOTHE CPEANHE, OJHOCHO (haKyITeTHMa 3a MaTepHjaje.

[lwp r00aHOr WMEHMKa WHCTUTYyHMja 3a oOpazoBame Yy pyaapcTBy CBeTckor
TUPEKTOPHjyMa 3a 00pa3oBame y 001acTH pyIapcTBa je na 00e30eu, Ha rI00aJHOM HHUBOY,
uHbOpMaLKje O CPEACTBUMA W TpOorpaMuMa 3a oOpa3oBame CTpydYmaka 3a PyNapcKH
WHXCHEPUHT U CPOJHE OONACTH, a NMOMOTHE CTYACHTUMa KOjH PasMHIIBajy O MHOcie-
JUIDIOMCKHAM CTyJ¥jaMa N1a WACHTU(UKYjY IIKojie, OWIo TAe Y CBETy, Ha KOjuMa Xelle U
MOTy Jla HacTaBe CBoje 0o0pa3oBambe M Ja NOMOTHEe mpodecopuma, KOju MpPOICHY]Y
KaHOUIaTe W3 JPYrHuX 3eMajba, JaKo JOCTYIHHM  OCHOBHHMM HH(opManmjama o
YHUBEP3UTETHMa Ha KOjUMa Cy KaHIUJAaTH CTYAUPAIIH.

VY 0BOM MOrIaBJby NMPUKA3aHU MOJALM MAamUM JIECIIOM MPEY3eTH Cy M3 OBOI M3BEIITaja, a
BehyM HEMOCPEIHO ca cajToBa OAroBapajyhinx yHHUBEp3uTeTa WK (aKkyiTeTa.

Y MHOTHM pa3BHjeHHM 3eMJbaMa, Kao IITO Cy Hajpa3BHjeHHje 3eMJbe EBporicke YHmHje,
Bpuranuja u Janan, 6poj moceOHUX (hakynTeTa Ha KOjEMA CE MIKONYjy PYOapCKH CTPYIHald
O0Wo je y omajamy W KapakTepHIe WX YTIIABHOM MajW Opoj CTyACHATa M CTYAH]jCKHX
nporpama. Tako Ha nmpumep, y Jamany rue cy ce mpe JBajeceT TOJMHA Ha BHILIE TNIABHUX
VHUBEp3HUTETa INKOJOBAJIM KAIAPOBH Ha pyHapcKuUM (QakyiareTuma, caia OOp30Bame
OCTBapyje Kpo3 CepHjy KypceBa M3 PECYpCHOI HHXKeHmepcTBa (resoyrce engineering) wiu
HHXKEmhepcTBa Marepujana (materials engineering) Ha ¢akynreTuMma 3a 3aliTHTY JKHBOTHE
cpeaune (environment engineering). OcuoBHU TPOGIIEM je MaJia 3aMHTEPOCOBAHOCT MITAINX
JbYJIM 3a CTyJHje IIpe CBera pyaapcTBa.

Y Hotuuremy je 1998. rogune oj oarosapajyhux ¢axynrera ¢popmupana “The School of
Chemical, Environmental and Mining Engineering”. Ha “Universty of British Colymbia”
pyAapcBoO W reosiorvja ce u3ydamajy y okupy “Centre for environmental Research in
Minerals, Metals and Materials”. Na “Universty of Leeds” reomoruja u pymapcrso ce
u3y4danajy y “The School of Process, Environmental and Materials Engineering”.

Ha Konmym6uja yHUBep3uTeTy cajga ce pydapcTBO H3ydaBa mojJ umeHom Earth and
Environmental Engineering, ca maiaum GpojeM cryaeHata. Ha mpBoM CTYIHjCKOM IHKIYCY
orpaHuYeH je Opoj mporpama u3 oBe 00JIaCTH, a Ha BUIIEM CTYIHjCKOM IUKIYCY Y Tpajamby
OJl TONWHY JlaHa TOCTOjW BWIIE CHENHjaINCTHYKHX HporpaMa W3 o0jJacTh pyaapcTBa U
TeoJIOTHje KOjU YKIbYUYjy KUBOTHY cpennHy. OBH CTYAHjCKH NPOTPaMHU YCArJTaIIeHU Cy y
okeupy CESMAT (Centre D'Etudes Superieures des Matieres Premieres) y ITapusy.

Taxole, y pa3BujeHnM 3amagHOeBpOICKUM 3eMibama, Y CA, Kananu n Ayctpanuju, Kao u 3a
JIpyre Hay4dHe TUCIUIUIMHE, YHUBEP3UTETH MOpPajy Ja ONpaBiajy mporpaMme u3 o0JacTh
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pyaapcrBa u reosioruje. OCHOBHa NUTama, KOja ce Be3yjy 3a peopMy 0Opa3oBHOTr cucTeMa
y 00IacTH pyApcTBa U reojoTHje, OAHOCE ce Ha (PUHAHCHUPAE BHCOKHX LIKOJIA Ca MajluM
OpojeM cTyaeHaTa IITO je KapaKTePUCTHYHO 3a 00pa30Batbe BUCOKOIIKOJICKUX CTPYUhaka y
obmactu pymapcTBa u reojoruje. Y AycTpanuju, y K0joj Cy MHHEpalHe CHPOBHHE BeoMa
Ba)XHE 3a JApXKaBHY SKOHOMHMjy, JaHAC ce KaJApOBH LIKOJYjy Ha TPU yHUBEp3HTETa, Ha
kojuma uma 30 win Bumie cryzaenara mo roauan (University of Queensland, University of
New South Wales and Curtin University). Ha apyruM yHHBep3uTETHMa Pa3BHjCHIX 3eMaba
YIJIaBHOM je MamH Opoj CTyAeHaTa IO TOAWHHU. 3axTeBU IpuBpene cy MHoro Behm ma je
I00po TMOACETUTH Ce Ja MHOTO YCHCHIHHX CTpy4maka oOpa3soBaHUX y 3eMajbama Y
TPaH3WIMjH DAl Yy CTPAaHUM U MYNTHHALHOHATHMM KOMIIAHHjaMa pPa3BHjeHHX 3eMajba
KOjUMa HHje TeIIKo Aa 00e30e/1e BUCOKE MIIaTe 3a Kaaap U3 LeJor CBETa, a 1a OOpHYT Cliydaj
HUje 3a0enexeH.

Y MHOrMM 3eMJpaMa y pas3Bojy, Yy KOjUMa DPyIapCTBO 3HA4ajHO JONPHHOCH EKOHOMHjH
3eMJb€, PYAApPCKU CTpydYmalu ce o0pa3yjy Ha HHMBOY NpPBOI OOpa3oBHOI IMKJIyca Ha
JOKIHUM (haKyJNTeTHMa, a Ha MacTepcKe CTyaWje ouase Ha (akyinTeTe y pa3BHjEeHUM
3eMJbaMa, I7Ie YeCTO OCTajy IOCIE 3aBPIICHHX MAcTEPCKUX CTyAMja, OWIIO a HAaCTaBJbajy
IIKOJIOBaEk-e, OWIIO Ja ce 3amonubkaBajy. To je decT ciydaj ca HajOOJbUM CTyIeHTHMA W3
Jlatuncke Amepuke, Kune u Uamuje. OBo je pas3mor ma MHOTH (DaKyJITETH y €BPOIICKHM
pa3BHjEHHM 3eMJbaMa M AMEpPHIN Ha OCHOBHUM CTy/MjaMa MMajy caMo IporpaM 3a OIIIITE
PYAApCKO HHXEHEPCTBO, a Ha MAacTepCKUM M JOKTOPCKHM CTyadjaMa HMajy Xo0po
pa3BUjeHy MpPEXY CICIMjaTHCTHYKOI BHUCOKOT 00pa3oBama U3 PyAapcKe, TCOJOUIKE U
MeTalypllKe CTpyKe, a BeJIMKy BehHHY CTyneHara YMHe HajOoJbH CTyIeHTH U3 Adpuke u
Asmyje.

VY ucrounoj EBponu u Kunu curyanuja je npyrauuja. Tako Ha mpumep, Ha Hanmonannom
PYApPacKOM YHHBEP3UTETY y YKPajuHM Ha OJBOjEHMM (aKkylTeTHMa ce M3ydaBa IOJ3eMHa
eKCIIIoaTalyja JISKHUINTa, NpUINpeMa MHUHEpPaTHUX CHPOBHHA, U3paja IOA3EMHHX
MIPOCTOPHja, MHHHUpPame, pyJdapcka Mepema, Teolorrja, pyaapcke MallnHe W MeXaHM3alHja
u exonoruja. OBaj YHHBEp3UTET UMa UMIIO3aTaH Opoj crynmeHara on oko 2000 xmipazae, of
gera 1285 Ha TPBOM CTYIHMjCKOM IMKIYCy, a OCTAJM Ha BHIINM IuKiIycuma. CimaHa
CUTYyaImja je ca pyJapckuM yHuBep3utetuma y Pycuju, [losbckoj (Dakynret y [puBHIITAMA
je, mo npe map roauHa, uMao ykymnHo 3,000 crymeHara) U 1Mo Opojy CTYIHMjCKUX Mporpama,
am He W 1o Opojy cTyleHaTa pyAapcTBa, Ha yHuBepautery y bByrapckoj u Pymapcko-
reosioimkoM (akynrety y Cpouju.

Hema cymibe 1a je CBakd O]l OBHX YHHBEP3HUTETA JU3JHAPAH MIpeMa morpedbama HHIAYCTpH]e.
CnnyaH npuias uMmajy u yHuBep3utetd y EBponu u Amepunn. Ha npumep YHuepsuteru y
Kenrakujy wnn 3anagHoj BupynHuju BuUIle Cy OpHjeHTHCAHHU HA TOCTYIKE EKCIUIOATAIl]je
yriba, a oun 'y HeBagu wnu Apusonu Behu 3Hauaj 1ajy ekcrioaraiuju uBperux crena (hard
rock mining).

Kuna xao HajBehu mpousBohau yriba MMa BHUIIIE YHHBEP3UTETA PYAApCTBA U TEXHOJIOTH]E
HEMOCPeHO 10/ TaTpoHaToM MuHHcTapeTsa 3a yrask. OBakas China University of Mining
and technology y Jiangsy uma oxo 1700 cTymeHaTta Ha CTYIHjCKAM IpOrpamMuMa; PyaapcKo
HH)KABEPCTBO, CUTYPHOCTH Y PYyIapCTBY, KOMYHHKAIWjeé W TPAHCIOPT, WHAYCTPH)CKH
VHXUBCPUHT U 3allITUTA OJ IoXKapa. Hucmo nanum IoaaTkKe o CTy}II/IjCKI/IM nmporpaMumMma,
aJM je UHTepecaHTHO pehn J1a Cy 3Bama Koja ce CTHUY Mociie oapeleHor nukiyca oedenep u
mactep. Takohle, y KuHM MHOrHM TEXHHWYKH YHHBEP3UTETH Cy HENOCPETHO TOJ
MHUHHCTAPCTBOM 32 T'€0JIOTHjy M MHHepaliHe pecypce win Kopropaiujom 3a mpou3BOImbY
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060jennx Metana Kuna uma u jenan ynuBepsuteT nocseheH pymapctsy 3iata (gold mining)
U jeflaH YHHBEP3UTET NocBelieH pyapckoj MEeIUIHHH.

Bucoko o6pa3oBame U3 001aCTH pyIapCcKOT HHXKEHepHHTa y Jy)kHO] ADpHUIM 0J1BHja ce Ha
getnpu yHuBep3uTeTa. CBU cy y 2009. rogwHM UMaM pPEKOpJaH YIHC CTyACHATa Kao
MOCTICTUITY, TIpe CBera, MOJMTHYKHAX ycioBa. [locime meTHaecTak rogMHa MOHOBO ce Ha
yHUBep3uTeTHIMa y Jy)kKHO] AdpHii 00pas3yjy HHXEHEpH pyaapceTsa 3a meny [lomcaxapeky
Adpuky, moceOHO Ha MacTep cTyaujaMa. YeTupu YHUBEP3UTETa HYAE pyIapccKe Iporpame,
Yy TOTIYHOCTH aKpeIWTOBAaHE OCHOBHE CTYIHj€ M YWTaB HHU3 IOCTIUIUIOMCKHX CMEpOBa.
TpenytHo moctoju oko 1.260 cTyneHata ynucaHux Ha pyaapcTBo y JyxHoj Adpunu u 350
CTyJICHATa Ha TOCTIUIUIOMCKE CTYH]C.

“The World Directory of Mining Engineering Education” y oksupy mpojekrta Mining
Engineering Education npukymuo je uabopMandje U3 pa3IUYUTHX W3BOPA, YKIbYUyjyhu U
“The World of Learning”, pernonaite u HallMOHAIHE AUPEKTOPHjYME, KA0 M HETOCPETHE
KOHTAaKTe Ca YHHBEp3UTETHMa 3a H3pamy lMeHHMKa HHCTHTYIHja 3a 00pa3oBame Y
pymapctBy. Y OBOM TIpOjeKTy je wuaeHTH(UKOBaHO 275 yHHBEp3uUTeTa KOju ce OaBe
IIKOJIOBAKEM Y OOJIACTH PYHAapCKOI HHXCHEPCTBA W CPOJHUX CTPyKa, YKIbYdyjyhu
HPHUIIPEMY MUHEPAHUX CHPOBUHA, PYAapPCKy T€OJIOTH]Y U HCTPAKUBALE JISKHIIITA.

VY mpexo 55 mHCTHTYNHja y KojuMa ce o0pasyje Kamap M3 00JacTH pynapcTBa y MOCEOHIM
CTY/IMjCKMM TIpOrpaMuMa U3y4aBajy ce:

UCTPAKUBALE JICKULITA,
PYJAapCKO HHKEHEPCTBO
IIpUIpeMa MUHEPAIHUX CUPOBUHA,
TE0TEXHUUYKO HHKEHEPCTBO,
3aIITHUTA CPETUHE.

agrwndE

[otpeban kampoBcku moTeHIHUjanm o06e30elyjy mocrojehm (akynrern, koju ce Mopajy
npHUiaro)aBaT NpoMeHaMa CTPYKType HHAYCTpHje.

I[MTPOBJIEMU OBPA30BAKBA KAJIPOBA 13 OBJIACTU PYJJAPCTA U T'EOJIOTUJE

OCHOBHH MPOOJIEMHU BHCOKO-00Pa30BHOT CHCTEMA Y 00JIACTH PYAPCTBA U FEOJIOTH]E, OIHOCE
ce Ha (MHAHCHpame IIKOJNA ca MajluM OpojeM cTyAeHata Koju Iuiahajy IIKOJIApUHY W
NPUCYTHU Cy Ha CBUM (akyjiTeTMMa y CBUM Jp)KaBama, HE3aBHCHO O] JPYLITBEHOT
ypehema M MONUTHYKE HPOLUIOCTH, y KOjUMa JAp)KaBa WIM HHIYCTPHja AUPEKTHO HE
(uHAHCHpAajy WIH HEJOBOJFHO (PMHAHCHPAjy M CTYAMjCKe IporpaMe (OBe ce MOoApa3yMeBa
HerocpeaHo (MHAHCHpPAme HAcTaBe, Op)KaBame M OOHaBJbamE 3rpaja, JabopaTopHjcke
omnpeme, OuOimoTeykor QoHIa, WHPOPMAIMOHMX CHCTEMa WTH.) W3 OBHUX OOJIACTH |
CTY/IEHTE KOjH JKelle Jla CTY/AMpPajy Ha OBUM (haKyITeTHMA.

VY pasBujernM 3amagHoeBporickuM 3emibama, CAJl, Kanaam u Ayctpanuju yHHBEp3UTETH
MOPpajy J1a OTIpaB/iajy MporpaMe u U3 00JIACTH PyAapcTBa U reoJIoTHje, OMHOCHO J1a 06e30ene
CcpeAcTBa M3 INKOJApUHA W JOHalMja 3a HecMeraHu pan ¢akyirera. Ha MHOTHM
¢baxynretuma paj Qakynrera GpUHAHCUpA IpXKaBa, ajd MPUINYHO CKPOMHHUM CPEICTBHMA,
nMmajyhm y Buny cremuduyHocT cTpyke. Mmak, ca mojaBoM HemOCTaTka KaJpoBa W3 OBE
o0acTy CTHIJBMBO c€ I10jaBJbYjy M JIpyrauuju ciydajeBd. He MoxkeMo M30CTaBUTH HOjaBy
Jla Ip>KaBa M MHIYCTPpHja HOMaKy oOHaBJbame 1 (hopmMupame HOBUX (akynrera. Tako je, Ha
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npumep, YHuBep3uteT y TOpOHTY mpe nap roiauHa ojx ApkaBe 00O CyOBEHIH]Y OX
5.000,000 nomapa na oOHOBM pynmapcku ¢akyarer. Wmak, kao akyTHH npoOiemMu
oOpazoBama KaapoBa U3 00JIaCTH pyJapcTa 1 reosioruje Beh Buie roanHa HaBoJe ce:

*  BHCOKH 3aXTEBH TPXXHIITA Y MOIJIeAy 00y4EeHOCTH KaJpoBa,

*  MaJia IpUBJIAYHOCT (pakynTeTa 3a HajOOJbE CBpIICHE YICHUKE CPEIbUX IIKOJIA,
*  BHCOK IIPOCEK FOJMHA HACTAaBHOT Kaapa U

*  (uHAHCHpame CTYIHjCKIX Iporpama.

BHCOKH 3aXTEBU TPIKUIITA y MOTIICAY 00YUCHOCTH KaapoBa, Malia MPUBIAYHOCT (aKkynTeTa
3a HajOOJbE CBPIICHE YICHHKE CPEAHHX MIKOJA, PEIAaTHBHO MaJle MIaTe 3aMOCICHUX MITaJnX
HHXEHepa, JOBEIH CY JI0 MojaBe IpobiieMa y Be3H ca HeIOCTATKOM KaJpoBa Y CBETY.

Tako Ha mpumep, motpebe Aycrpamuje 2007. roguHe cy mpouemeHe Ha oko 220 mo 250
JTUITIOMUPaHUX HHXCHEpa TOAUIIKE, a MPETXOJHUX TOTUHA je Taj Opoj m3Hocho oko 100.
Togure 2008. Ha AycTpamnjcKuM YHHBEpP3UTETHMa AWIUIOMHpano je 163 crymeHTa. Y
Kananu je Taj packopak cimyad. Y AMepunn 0poj 3alocieHAX y pyIapcKoj HHAYCTPHJH je
y onaaamwy Buie o 20 roxuHa. Y HCTOM MEPUOAY 3HATHO Cy Omajia M CPeJICTBA 3a Hay4yHO-
UCTpaXXMBAa4YKH paj M oOpa3oBame M3 (OHIOBA, HE CaMO BIAJAE HEr0 U WHIYCTpH]e.
Orpannyenn (GOHIOBH 3a (UHAHCHpame WCTPpaXKWBama U 00pa3oBama yrpoxkasajy
OJIP’)KUBOCT TCOJIOIIKMX W PYAApCKUX IporpaMa Ha aMepU4YKUM yHHUBep3uteTHma. Kao
pe3yaTar Tora, Opoj mporpama u3 00JacTH I'e0JIOTH]e U PYJapCTBa je CMAabEH ca 25, KOJIUKO
ux je omno 1984., ma 15 y 2007. roguHu U cMambeHa je MOTyRHOCT 3a 3amolbaBame. cto
Tako, orpaHWuYeHH (OHIOBU pasjor Cy Ja IOCToje Temkohe na ce 3aapike moctojehu
CTpydYmalll y MHCTUTYTUMa W Ha (aKyJlTeTHMa W Ja C€ MPHUBYKY HOBH CTYACHTH Ha
crynupame. Jla crame Oyme jomn 3aMpineHHje, IPOCeYHa CTapOCT PYHApCKUX HWHXKEHEPa,
mpema momanuma u3 2004. I'oxune, je mpeko 50 romuna, a y Amepurnu 4ak mpeko 90%
pymapckux wWHXemepa uma mpeko 50 romamHa. He moxe ce pehm ma je Ha Hammm
nmpocropuMa cutTyanmja Oospa. HampotuB. McrtoBpemeHo, cBe Behm Opoj cTyneHara
pynapctBa (ankere u3 2007.) je Mame 3aHHTEPECOBAaH 3a OCTaHAK Ha (pakyaTeTuMa, a
npeasuhama cy ma he ce Bennku 6poj mpodecopa pyIapCKor HHKCHEPHHTa ICH3HOHHUCATH
1o 2012., ma ce MOKe OYCKHBATU HEIOCTATAK KBAJUTETHHUX YHHBEP3UTETCKUX mpodecopa
u3 o0macTH pydapcTBa W reojioruje. Moke Ce JaKO MPETIHOCTABUTH Ja je Mamak
npodecroHanaa pyaapcke HHAYCTPHje TPEHYTHO YaK YMambEeH ePeKTHMA perecHje.

Hajtexe je pemmT mpobiiemMe KOju ce 0JHOCE Ha (PMHAHCHPAEHE BUCOKUX IIKOJIA Ca MallUM
OpojeM cTyneHaTa, LITO je KapaKTePUCTHYHO 32 00pa30Bake BUCOKOLIKOICKHX CTPYYHhaKa y
obnactu pynapctea u reosioruje. C apyre cTpaHe, BeJMKe KOMIIAHHUje JIBaJCCETIPBOT BeKa
Beh MMajy BU3HWje pa3Boja ra3goBama IIIO0ATHHM MPHPOTHHM PECypCcHMa, alld Majo ce
3alaXy 3a HEMOCPEeAHO (HHAHCHpame CTYIUjCKUX mporpaMa. PemaBajyhu mnuTama
(¢uHacupama oOpa3oBama, MpPoPecopu yHHBEpP3WTETa ce OaBe pelaBameM IApKABHUX
NMTamka U MUTakba KaJlpoBa 3a ApXKaBHE MHCTUTYIIHjE€ U MHIYCTPHjcKe 00jekTe, OMio aa cy
OHH Yy IPUBATHOM HITH JJP)KaBHOM BIIACHHILTBY.

OuHaHCcHpame (akyaTeTa MpeKo IMpojekata, 6e3 ob3mpa y KOjoj MepH Cy aHTaKOBaHHU
CTY/ICHTH MacTep WJM JOKTOPCKHX CTy/AWja Ha HHXOBOj HM3paly, JEIUMHYHO 3HAYU Ja
npodecopu yHuBep3uTeTa (UHAHCUPAjy CTYAHUj€, ITO je MapajoKc, a OH noctaje jour sehw,
Jjep AMIIIOMHpaHU CTYAEHTH HE pellaBajy NpoOjieMe YHHBEP3UTETa HEeTo IMUTamka pyAapcke
IpuBpese, a TUME W OyyeT 3emJbe. YCHENIHO pellaBamke OBHUX IpobjeMa MOXe ce
OCTBapuTH y3 3HaTHO Behm yTumaj MHAYCTpHje M acUCTEHHHWjy Ipxase. MoryhHocTH
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npodecopcKor Kajpa y TOME Cy OrpaHHueHe Ha IIapTHEPCTBa ca JPYrMM YHUBEP3UTETHMA U
nosehaHo ydemrhe y MHTEpAUCIMIUIMHAPHUM ITPOTPaMUMa.

YTHULIAJ YHUBEP3UTETCKUX ITPO®ECOPA PYJIAPCTBA HA OBPA3OBAIGE
KAJIPOBA

MehynapoaHo yapyxkeme npodecopa pymapcrBa ocHoBaHO je y [llemuauiy (Schemnitz) Ha
nHuijatuBy MrHamuja ¢on bopra, 1786. ronuHe, Kao MpBO MpodecHoHATHO YIAPYKeHbe.
YaHOBHM ynpykewma Cy OMJIM MHOTM Hay4HHUIM TOT BpeMeHa, ykipyuyjyhun Cep Xambpu
HejBu-ja ([ejBujeBa nammna), u3 15 3emasba. Ha BpxyHIy, yapyxkeme nma Ha crnucky 154
ynaHa. Y PpOKY OJ HEKOIMko romuHa on cmptd Pon bopra 1791, npymTBo je
pachopmupano. Yak n 6e3 3BaHMYHOT JpYyLITBa, Be3e u3Mel)y pynaapckux npodecronanara
y EBponn n nasee cy oune jake. ['ogune 1990, Ha 150 rognmmuny JleobeHcKkor pyaapckor
YHUBEP3UTETA, a MOCIE AOHOIIEHkA 3ajeJHHYKNX 3aKoHa y EBpOICKo] yHUjU U oOaBe3e aa
3eMJbC WIAHHIC NPH3HA)y IUIUIOME MoOHjeHe y OMIIO K0joj 3eMJbH WIAHUIM YHHje, 34
mpogecopa pymapcrsa u3 20 3eMalpa je OCHOBaio HOBO J[pymTBo mpodecopa pyaapcTa
(CoOMII). COMII y moueTtky mmaino oko 70 wimaHOBa, KOju mIpeacTaBibajy 39 dakynrera
pymapctBa y 27 3emaiba. TOKOM TIOCNenme OBE NCICHHjE, WIAHCTBO Y YAPYXKewmYy je
mosehano Ha 180 wraHOBa, KOju mIpeacTaBibajy 70 mKona pygapcrsa y 40 3emasba. Bemuku
Opoj wraHOBa Jaje TOAPINKY HWHHUIMjaTHBaMa Ja Ce Ha CIMYaH HAYMH WINH YOPYKECHO
peiaBajy nmpo0seMu Be3aHu 32 00pa30BHA M UCTPAKMBAUKA MTUTAMA.

OBo ApyWITBO ce ycarlaCWiIoO O Cajpxkajy 3ajeAHHYKHUX CTaHJapia HAacTaBHOI IUIAHA U
nporpama 3a cBe IUKJIyce oOpa3oBama y pyAapcKOM HMHXXEHmhepHHTy. baza mojaraka oBUX
mporpama caapkd uHpopmanuje o 109 HacTaBHMX IUIaHOBa H mporpama Ha 96
yHHBep3nuTeTa y 49 3emapa. JenHa o HajBaXXHUjUX yiora J{pymTBa o HEroBOr OCHHBAbA
je yMmpexaBame W OJpXKaBambe TONUIIBHUX CKYNIITHHA Ha KojuMa he ce pemaBaTd
3ajeqHUYKN mpoomemu. OBO JPYIITBO IOKPEHYIO je WHHIHjATHBE 3a Pa3BOj EBPOIICKOT
kypca pymapctBa (EMK), Empomnckor kypca u3z Umkemepunra muuepama (EMEL), u
3ajeqarukor EBporickor kypca ['eorexnuke xuBoTHe cpeaunne (EI'ELL), mro je moeno mo
WHUIIMjaTUBE 3a pa3Boj mporpama Mining, minerals and environmental (EMMEIT).

HctpaxuBama y o0llacTu pynapcTsa u reosioruje 6mna je tema [onummbe ckynmruael 998.
y Uranuju, xoja je oprann3opana oj crtpane Eurominerals u Euromines, npodecroHamHux
opraHuzaiyja Koje NpelcTaBbajy MHCTHTYUMje W uHayctpuje y EBponm. JlpymtBo je
TaKohe mpeay3eno HEKOIMKO MHHULUjaTHBA Ja ce MoOoJpllla CIMKA CTPYKE Yy aKaJeMCKHM
KpPYroBHMa.

Ha Tomgnmmoj cxymmruau 2003. romunae, y Mumnocy, ['puka, (COMII je 6mo jemaH on
CIOH30pa) JOHETa je Mo3HaTa Mwuiocka JeKnapanuja, ycBojeHa oja crTpaHe Boxehmx
CTPYYHHX M Hay4HHUX MelyHapomHux rpyna. Jlekiapamuja npeiacTraBiba OpHjEHTHp YJIOTe,
OJITOBOPHOCTH M MOTYNHOCTH Hay4HHX W CTPYYHHX JPYIITABA y TPAH3MIHMjH Ka OAPKUBOM
pa3Bojy, mMma 3amatak jga o0Oe30ehyje miaardopme 3a TpOIIMPEHE YIIOTE JIPYIITBA Y
o0Opa3zoBamy, Qi U CBHUM JpPYyrdM aKTUBHOCTUMA Y CEKTOpY pyJapcTBa y CKiany ca
OCHOBHMM TPHHIMINMA OAPXKHBOT pa3Boja, W Tpeba 1a TapaHTyje HaydHa, TEXHHYKa,
aKaJeMcKka M CTpyYyHa 3Hama HEONXOJHAa Ja Ce YOBEYaHCTBY 00e30ean OApKUBO
cHa0/IeBamkbe MUHEPATUMa.

JlpyIlITBO aKTHBHO HACTOjH Ja ca BJlajaMa M MHIYCTpHjaMa noOospina 0a3y cpeicTa 3a
UCTpaXHUBAaYKH pax y obmactu MuHepana. JlpymTBo Ttakole akTHMBHO NPOMOBHIIE
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KOOpJMHALM]y HCTPaXXMBamba W Ipely3uMare BEeIMKHX MelyHapogHMX HCTpaKMBauKux
WHHULMjaTUBa, Kao W CyOBeHIHWje. YApPYXeme IPOMOBHIIE WHTEPIUCUHUILIMHAPHO
UCTPaXXHUBAE U 3ajeJHUUKE NCTPaKMBAUKe WHUIMjaTHBE M3Mel)y diIaHUIa MHCTUTYLH]jaA, U
Urpa BaykHy yJIOTY y Ipy>Karmby IOMONIH KoJjierama y 3emMJjbaMa y pa3Bojy. KonauHo, npymTso
je aHraXxoBaHO y IporpaMHMa yCMEpPEHHM Ha IIOJACTHIAIme ITOHOCAa 300T IMPHUIIQJHOCTH
CTPYIH ¥ TOO0JBIIAY CITUKE KOjy HIMa Y APYIITBY.

Y TOoM cmmCcIy, Y pPa3BHjeHHM 3eMJbeMa C€ oIl KpajeM MpOIUIOr BeKa pa3marpana
MOryhHOCT OCHHMBama MpeXa YHHBEP3UTETa KOje Cy y CTamby Ja IPOM3BOJE CTPYIH-aKe H3
obmacTu pygapcTBa M IeoJIOTHje 32 paj y LEJOM CBETY M MOryhHOCT OCHHMBama Mpexa
YHUBEp3UTETa KOje Cy Y CTamkby Ja NpPOM3BOJE CTpydmake Hu3 o0nacTh pynapcrtBa H
T'€0JIOTHjE 32 Pajl y LEeJIoM cBeTy. Tako je, y IiJby ONTUMH3AIMje U TT00O0JblIaka KBATUTETA
obpaszoBama Ha Delft University of Technology y Xonanauju, ommydero jomr 1990. na
CTYICHTH PYyJapcTBa TOKOM 3aBpliHe Tpehe roaune ciymajy kypcese Ha Imperial College
Royal mining school y Jloumony.

Pynmapcko obpazoBame y Aycrpamuju (MEA) je yBemo 3ajemHudkm mporpam 3a tpehy u
YeTBPTY TOJMHY 3a cBa TpU yHHUBep3uTera ox 2007., ykibydyjyhin HHOBaTHBHE apaH)XMaHe
3a o0y4aBame W ydeme, Behu moTeHmMjan 3a pa3MeHy CTyACHaTa W 3HA4YajHUJH Yia3
uHAycTpuje y obpazoBHM mporec. MEA mpyxka CTyneHTHMa KBaJIUTETHHje 0Opa3oBambe
HETO LITO je Ha pacIioyiaramby y CBaKOM O]l IIOjeIMHNX YHUBEP3HUTETA.

Osa unuigjatuBa (npBa oBe Bpcre y EBpomnu) je 1996. roaune mosena ao (opmupama
EBpornickor kypca pyaapcTBa ca 3ajeJHAYKHM HACTAaBHUM IUIAHOM M IPOTPAMOM TOKOM
3aBpIIIHE TOJMHE. YCIEeX OBE HHHUIUjaTHBE OBEO 10 (opmupama EBporckor kypca u3
PYJApCKOT HWHKCHCPUHTA, METalypruje u pernukiaxe 1998, romune. Y ckimagy ca
MpoMEeHaMa y CBETY KOje HacTajy yCBajameM KOHIIENTa OJIP)KHBOT pa3Boja, 2003. romune
nonyhen je HoBu EBporicku nporpam, Kypc eBporicke reoTeXHUYKe U )KUBOTHE CPEIUHE, Y
OKBHPY KOr'a ce Hy/Ie TPH OIIIHje:

¢ PpyAapcTBo,
®  TreoJoTHja U
®  3alITHTE XUBOTHE CPEIHHE.

I'eHepanHo, y by IpeBaswiIaxema NpodiieMa Be3aHUX 3a (DMHAHCUPAHkhE CTyIUpama U3
OBUX 00JacTH, HaWja3W Ce Ha 3aXTeBe 3a MPOMEHE y OOpa3oBHOM MpoIecy y 00JacTh
pyAapctBa ¥ TeoJoTMje Ha CBUM HHMBOMMa. MM ce OrpaHMYaBaMO Ha OCHOBHO
YHUBEP3HUTETCKO oOpa3oBame. [IpuTHcak 3a MpoMeHy JoJia3h 300T XPOHHYHOT HEOCTATKA
PYZApCKHX CTPYYHaKa U MaJOr HHTEPECOBamba MIIAIUX JbYIH Jla ce OaBe OBHM IIOCIOBHMA.
Wnnycrpuja ce okpehe apyruMm, CpOAHUM IHCLMIUIMHAMA, Kao ILITO Cy TpaljeBuHa,
MAaIIMHCTBO, XEMHjCKO HH)KEHEPCTBO, Ja pelId CBoje mpobieme ca kagpouma. Kao
pesynrar Tora Hactajy pactyhe morpebe 3a Op3oM nNpeKBaTM(UKALMOM MM
JokBanmdukanujom (cross-trening). CBe TO YMHHM Ja ce pa3Marpajy WM Hcrpobasajy
paznuuute MoryhHOCTH, KOje Ce MOT'Y CBPCTAaTH Y HEKOJIMKO KaTeropuja:

1. TpaguuuoHaIHK IenapTMaHH,

2. Ilperpymucame enapTMana,

3. MynTH — HeHTpH,

4. llIxomnoBame y3 pan,

5. OOpa3oBame Ha TaJbHHY,

6. IocT TUIIOMCKH KYPCEBH U JIOKHMBOTHO IIKOJIOBAKHE.
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Beoma Op3u pa3Boj HampeJHUX TEXHOJIOTH]ja HAaC yBepaBa Ja yHHUBEP3UTETH Tpeba a CTBOpe
yCJIOBE 3a JIOKMBOTHO YY€H-€ y IPAaBOM CMHCIY Te pedH. Pynapcki MHKEHEp y TOKY CBOT
pamHoOr Beka MoXe OuTH 100ap U y MOTIYHOCTH PEeajM30BaH CaMo y3 MPUMEHY HpPUHIIUITA
JOXHMBOTHOT ydema. JumroMupame je modyerak, a He Kpaj yaema. O0pa3oBame pyaapcKux
HHKehepa He 3ayCTaB/ba Ce HAKOH YETHPHU TOJMHE HAa YHHBEP3HUTETy. Y HUBEP3UTETH
MOPajy Y3€TH Y 003HUp YUTAaB HHU3 alTCpHATUBHUX OIIIMja IIKOJOBamka CTyJeHaTa, Kao U Ja
ce mpwiarohaBajy Ha Op3e TpoMeHe W pPa3BOj y TEXHOJOTHjH, Kako O edukacHHje
o0pa3oBaiy CTyAeHTEe, MIMPHIM ce Hamasehu CTyneHTe IIUPOM CBETa, HE CaMO TOKOM
MOCTIUIZIOMCKOT 00pa3oBama, HEro W Kpo3 IporpaMe KOHTHHYHUPAHOT MPOQeCHOHATHOT
o0Opa3oBama.

Kopucrehn nanpense TexHOJIOTHj€, MOTY C€ KOPUCTHUTH QJITEPHATHBE METOJIEC JOKUBOTHOT
oOpa3oBama, Kao IITO TO MOKYLIaBajy Nla yHampeze, nocedHo y Aycrpanuju u Kanaan
npumenyjyhu:

*  OJOK-HACTaBY, Ha MEpPHOJE OA TPU WIM YETHPU JaHa, IMyHO pajgHo Bpeme. OBaj
Ha4rH J00po (QYHKIMOHWINE Kaja ce IpelaBama, KOMOHWHY]Y ca IIpOjeKIIjaMa,
MIpe3eHTalljaMa 1 JUCKyCHjaMa,

* noceOHa mpenaBamba HAJUCTAKHYTHJUX JOCTYIHUX eKcrepata Mo ojpehenum
TeMaMma, YUMe Ce MOKEe YMAambUTH HeJIoCTaTaKk Ha oJpel)eHoM yHUBEP3UTETY,

*  YYHOHMIIE HHTEPAKTHBHE HACTaBE, KOj€ MOTY OUTH M MHTEPHET KOH(EpeHIrje, ca
npenaBaydMa M3 CBUX KpajeBa 3eMJbE¢ HJIM CBETa, IIOBE3aHE BUJACO W AyIHO
CHCTEMHMa, IITO je IMOJjeIHAKO IMOTOTHO U 3a IpenaBaye H 3a cryneHTe. OBa BpcTa
cucteMa omoryhaBa Mel)yHapoHe Bese, Kao U YIaJbeHH CajT,

* y4Yewe Ha JajbMHYy - OMJIO Ipeko MHTepHeTa (on-line yuemwe), wiu npexo CD-
pecypca,

*  kopumheme HaCTaBHUX MOJyJia BUPTYEJHE PEAHOCTH 3a TPYyIe WX MOjeAUHIIE,
KaJa cy y NHUTalky TeMe BE3aHe 3a CIOKEHE PylapcKe CHCTEME M KOHICMLHje,
BUCOK DHU3HK, OJHOCHO YBEK KaJa je TeIIKO WM ONACHO H3JIOKHUTH CTYICHTE
YCJIOBHMa y PU3HYHUM CpeHHaMa,

»  Behe kopumheme npenapava U3 HENOCPEIHE IPOU3BOIE.

WunnujatuBama [lpymTBa mnpodecopa pyaapcTBa YCIOCTaBjbeHe cy MoryhHoctn 3a
pa3sMeHy cTyzaeHara U mpodecopa y OKBHPY BEIHMKOr Opoja NMOBE3aHHWX YHHUBEpP3UTETa Y
okBupy Erasmus Mundus Minerals and Environmental Program (EMMEP): 3a cana,
crnenehnx 1IecT eBPOICKUX YHUBEP3UTETA Cy YKIJbYUeHH y oBaj nporpam: AxeH (Hemauka),
Hendr (Xonanauja), Exerep (Bemuxa bBpuranuja), Xencunku (Puncka), Mumikomn
(Mabapcka) u Bpomyias (ITosscka). HactaBa ce oaprkaBa Ha HUBOY MAaCTEPCKUX CTYIH]CKUX
mporpama Koju Tpajy ase roause. [lIkonapuna je y oktoopy 2007. roguae m3nocmuia 21 000
€Bpa 0 TOANHH.

IMporpamom ce obyxBata 40 cryneHata m3 3emasba EBporcke ynuje m 15-20 crynenara
TOAMIIEbE, KOjU Joyiaze u3 3eMasba u3BaH EBporicke YHuje. KomOunyjyhn obnactu mect
Bonehux eBporckux ynuBepsurera, EMMEII mpyxa cryaeHTHMMa noTpeOHa 3Hama.
KypceBu ce crnpoBope Ha €HITIECKOM je3uKy. KOH30puujyM HyAHM jeJUHCTBEH HACTABHU
IUTaH ¥ [POTpaM y BE3W Ca MHUHEPATHHM pPECypcHMa M €KOJIOIIKHAM IPOoOJIeMUMa, TPEKO
KOMOWHaIMje KypceBa Kojy He MOXe Aa 00e30equ MOjeJMHaYHO HU jeIJHa eBPOIICKA 3eMJba
WM MHCTUTYIIH]A.
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Mamak npodecroHanana pygapcke HHAYCTPUjE je TPEHYTHO MAEIMMHYHO YyMarbeH
eekTUMa pelLecHje, ajdM je BaKHO 3alMaMTHTH Ja he Hampenak y eKOHOMCKUM
aKTUBHOCTHMA IIOHOBO BeOMa BUJJBHBO MOKA3aTU HEJOCTATaK KagpoBa.

VY chomcky yHEHBep3uTeTa W (hakynTeTa KOju ce 0aBe IIKOJIOBaEkEM KaJpoBa M3 001acTH
pyZapcTBa U reojiorje, KOji OCTBapyjy capaamy Ha €BPOIICKOM HUBOY, OJl HHCTUTYIIHMja Ha
TepUTOpHju OuWBIIE JyrociaBmje HABOOM c€ caMo Pynapcko-reonomko-rpal)eBHHCKA
¢axynrer y Ty3mmn. CmaTpamo fa je BpeMe 1a KpeHeMO CcTollaMa pa3BHjeHUX 3eMajba H J1a Y
OKBHpY (hakyniTeTa y pardoHy OCTBapHMO 3ajeIHHYKE MHHUMAIIHE CTaHAApAE 32 CTYIM]jCKE
nporpame.

3AKJbYUAK

Y 0BOM pajy ce pa3zMarpajy akTyeJHOCTH Y IIKOJOBakhY HHKEHEPCKUX KaIpoBa U3 00IacTH
pyIapcTBa U reoJioTHje, II00alHO U Ha MPUMEpPHMa BHUILEC YHUBEP3UTETA, ca IHJbeM 00Jber
cariieiaBarmha CTama y HallleM PErHoHy y OBOj OOJIACTH M CIIPEMHOCTH [ia Ce HIe y CyCpeT
pemnraBamy mpobiieMa Koje UMamo, a Koju he ce BpeMEHOM 3aOIITPUTH, KaKo MO MHUTAY
Opoja AMIUIOMHpAHUX CTYAEHATa, TAKO W OKO (pUHAHCHpama CTYAHja M yCIIOBa 338 HAYYHO-
HCTPaKUBAYKHU pajl Ha (paKkyITeTHMa.

[IkonoBame BUCOKOOOPa30BaHMX PYAAPCKUX CTPYYEbaKa JaHAC Ce Pa3iIHKYje O 3eMJbE [0
3eMJbe, Ha MPBOM MECTy Yy 3aBHCHOCTH Ol yIaela M BPCTE MPOU3BOJa PyAapcTBa Y
€KOHOMUJH 3eMJbE, OJ1 BPCTE CUPOBHMHA MOTOJHUX 32 €KCIUIOATallMjy KOjUMa pacriojaxy M
OJHOCA JApXKaBe MpeMa pymapcTBy W mpema obpasoBamy. Hajeehu mpobnemu BHCOKOT
HIKOJICTBA Y PYJapCTBY U FCOJIOTHjU BE3aHU CY 38 BUCOKE CTaHAAp/e Y MOrieay 00yu4eHOCTH
PYJApCKUX U TCOJIONIKUX HHKEHhepa, Malie MPUBIAYHOCTH (haKynTeTa 3a HajOOJbE CBPIICHE
VUCHHKE CPEAHX MLIKOJa, BHCOK MPOCEK TOAMHA HACTABHOT Kaapa, W (DHHAHCHpAmE
CTYIHjCKUX IPOrpama.

3aMHTEPEeCOBAHOCT MJIAJMX TIeHepaluja 3a CTYAWpame 3aBHCH OJ CJIHKE pyaapcTBa y
JPYIITBY M YCJOBa paja KOjH MX OYeKyje Iocje 3aBplleTKa CTyauja. Benwke kommaHHje
JIBaJICCETIIPBOr BeKa MMajy BH3Hje pa3Boja ra3joBarba INIOOATHHM MPUPOJHUM pecypcuMa,
M Majo ce 3ajlaxy 3a HerocpenHo (HHAHCUpame CTYIUjCKUX nporpama. PemraBajyhu
nutama (UHacupama o00pa3oBama, NPoQecopu yHHBEp3UTETa ce O0aBe pellaBambeM
NpXKaBHUX MHTamkba W MUTaka KaJgpoBa 3a Ip)KaBHE MHCTHUTYIHjE U HHIYCTPUjCKE 00jeKTe,
OWJIO 1a Cy OHU Y TIPUBATHOM HJIH JPXKABHOM BJIACHHIIITBY.

dunaHcupame (akynTera mpeko mnpojekara, 0e3 o03upa y KOjoj MEpH Cy aHTaXOBaHH
CTYICHTH MacTep WM IOKTOPCKHX CTyAMja Ha HHXOBOj W3paay, NSIMMHYHO 3HAYU Ja
npodecopu yHUBep3uTeTa (GUHAHCHPA]Y CTYAH]jE, IITO je MapaJoKc, a OH mocTaje jom Behw,
jep IUIUIOMHMpaHH CTYJEHTH HE pellaBajy mpolieMe YHHBEP3UTETa, HEro MUTama pyAapcKe
npuBpesne, a TUME M Oylyera 3eMJbe. YCIIEIIHO pellaBambe OBUX IpodieMa MOXe ce
OCTBapWTH y3 3HAaTHO BehW yTWIA] WHAYCTPUje W acCHUCTCHUH]y apkaBe. MoryhHocTn
npodecopcKor Kajipa y TOMe Cy OrpaHHueHe Ha apTHEPCTBa ca JPYrMM YHUBEP3UTETHMA U
nmosehano ydenrhe y HHTEpIUCIUIUIMHAPHUM IIPOTpaMIMa.

REFERENCES
1. Agricola, G. 1556. De Re Metallica.

2. H. hamuh, P. Jenenxosuh Pedopma oOpazoBama BHCOKOT IIKOJICTBA Y 00JIaCTH pyJapcTBa u
reonoruje, Mounorpadwuja, AINSICG, 2006.

193



10.
11.
12.
13.

14.

Hebblewhite B. 2006. Mining engineering education initiatives in Australia. Mining
Engineering, 58(2):31-37.

Karmis, M., Shaw, C.T., and de Ryiter, H. 2005. Global minerals education and the Society
of Mining Professors/Societat Der Bergbaukunde: A vision for the futyre and a plan of
action. Annual Meeting of SME, Salt Lake City, Utah, Febryary 28 - March 2, 2005. SME
Preprint Number 05-122.

Laurence, D.C., and Galvin, J.M. 2006. Educating future mine managers — maintaining the
gene pool. Proc. 1st International Mine Management Conference, Melbourne, AusiIMM.
McCarter, M.K. 2007. Mining engineering: Demand and supply. The Report Committee.
National Commission on Energy Policy Coal Study. Sept. 17, 2007.

Minerals Council of Australia. 1998. Back from the brink: Reshaping minerals tertiary
education. Discussion paper. http://www.minerals.org.au/__data/assets/pdf file/0015/8007/
back from the brink _exec_symm.pdf. Accessed October 2009.

Mining Industry Training and Adjustment Council (MITAC). 2005. Prospecting the Future:
Meeting the Human Resources Challenges in Canada’s Minerals and Metals Sector. 3pp.
http://www.canadianminingnews.com/mining%20hr%20release.pdf. Accessed October
2009.

Scoble, M. 2008. Mining Education Australia (MEA) mining engineering degree program —
External review: assessment, recommendations & conclusions, Independent Report to MEA
Executive, Jyne, 2008 (unpublished).

Scoble, M., and Laurence, D. 2008. Future mining engineers: Educational development
strategy. Proc. Int. Conf. Future Mining, Australian Inst. Min. Metall., Sydney.
http://Awww.rgn.hr/

www.etpsmr.org/European Technology Platform on Sustainable Mineral Resources
www.femp.org/...KARMIS Global Mining Engineering Education: Past, Present and Future
(2009.)

magazine.mining.com/issues/.../ChangingFaceEducationMining.pdf

194


http://www.minerals.org.au/__data/assets/pdf_file/0015/8007/
http://www.rgn.hr/
http://www.etpsmr.org/contents/downloadable-documents/Public%20Download%20Area/IP%20Vers%201.1.pdf
http://www.femp.org/...KARMIS

OBPA3OBAILE BUCOKOIIKOJICKUX KAAPOBA U3 OBJIACTH
PYIAPCTBA HA PYJJAPCKOM ®AKYJTETY YHUBEP3UTETA Y
BABOJ JIYIIU

Jlp Bragimup Man6Ganrih *

Y Pyoapcexu gpaxynmem Ipujedop, Case Kosauesulia 66

YBOJI

Peny6mika Cpricka, ca oBpIIHHOM o1 oko 24,500 km? u ca koeduumjenTom pazyhenoctn
(y cMucny nyxuHe rpanuue) oxa 3,73, cranoBruka/km?® o j€ YHHH jEeHOM O]
pasyhenujux y CpujeTy, MMa JBa JAp)KAaBHA YHUBEP3UTETA M HEKOJHMKO IPUBATHHUX
YHUBEP3UTETA.

Hocamanueu pan Oxncjeka u hopmupame/Tpancdopmarija Pymapckor dakynrera [Ipujemop
je TpHKa3 Ha KOju Ha4MH O ce popMupame U mupemke Mpeke (HakynTeTa, y CKIOIY jaBHUX
VYuausepsutera y bamoj Jlymum u HMcrounom CapajeBy Morao OIBHjaTH pa3BOj CHCTEMa
BHCOKOIIIKOJICKOT 00pa3oBama (IOCTOje W Jpyrd TpuMmjepu-pakyiaretd y bujespunn,
Tpebumy u [obojy y ckiony Yuupepsusera y WM.CapajeBy). TakaB MpHUCTYI AaJbEEr
pa3Boja cucTeMa BHCOKOIIKOJCKOT oOpa3oBama y Pemyomur Cprickoj Ou ©Mao HEKOJIHUKO
edekara y KBaJUTETHOM pa3BOjy U OYyBaly CaMOrl KBAJIUTETa OBOI CHCTeMa 00pa3oBama.
Ca jemHe crpaHe OW ce CTBOPWJIM YCJIOBH 3a ,3/paBYy” KOHKYPEHIH]Y (GOpMHUpaby
MPUBATHUX BHUCOKHX MIKOJA, (pakynTeTa ¥ yHHBep3uTeTa uduje je dopmupame y pactyhem
TpeH/ly a ca Jpyre CTpaHe OBaKaB IPHUCTYIN OM ce 3aCHMBA0 Ha MaKCUMAaJIHOM Kopuiihewy
NIPUPOJTHUX, TPUBPEAHUX M JBYJACKHX pecypca y INOjelMHMM noapydjuma PemyOmuxe
Cpricke npmiMkoM (popMHpamka BUCOKOOOPa30BHUX MHCTHUTYIHja IITO CBAKAKO MOTIOMaKe
peanuzanyjy mwiaHoBa Beher oOyxBaTa CTAHOBHMIITBA BUCOKUM 00Pa30BabEM .

VY mponecy pana u popmupama Pynapckor ¢axynrera IIpujenop mocrojana je eBUAEHTHA
BeJIMKa 3aMHTEpEecOBaHOCT JIoKanHe 3ajepnuue-Ommrune [Ipujemop 3a ¢opmupame
Pynmapckor dakynTeTa anu u y IpujeIopcKoj perHju Koja mocjemyje:
- 3Ha4YajHE IPUPOJIHE pecypce ( MeTaTudHe U HeMETaINIHEe MUHEpaJHEe CHPOBUHE),
- OyTy Tpamuiyjy pynapcTa ( MOTHYE W3 PUMCKOT IepHoja, ca HallOMEHOM Jia je
HMHAYCTPHjCKa MIPOU3BOIHA KeJbe3He pyae nodena 1916. ronune),
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- JIOBOJBHO BEJIMKE JbYJICKE pecypce (pauyHajyhu nomynanujy onmruna [pujenop,
Hosu I'pan, Kozapcka dyouna, Kocrajuuna u Omrpa Jlyka),

- mocrojehy mpuBpenHy CTpyKTYpy Yy pyaapctBy (oko 20 mpemyseha koja ce O6aBe
eKCIUTOATAIIH]OM XKeJbe3He pyZe, HeMeTana U BOJIe Te M3PaZoM IMPOjeKTHE JOKYEMHTAIHje ’
MTOCTIOBMMA 3aIlITHTE Ha OApy4jy ommTuHe [Ipujenop).

OOpa3oBame W Hayka OJHOCHO Hayka W eAyKaldja Cy y CaBpeMHHM pa3BHjeHHM
JIpYIITBIMA TJIaBHU NOKpeTadu pa3Boja. 3a Pemyomuky Cpricky pa3Boj JbYIACKHX pecypcea je
Moce0HO BakaH 3a OPraHW3aNWjy CBHUX [PYTHX NPYIITBEHHX IOACHCTEMa W TOTpeda
O0TBOpeHOCTH npeMa EBpornickoj yHuju 1 cBujery. Kako cBaky acneKkT HallMOHAIHOT pa3Boja
0CTBapyjy JbYIH, TO Pa3Boj JbYJCKHX pecypca Tpeba OMTH HAIIMOHAIHY ITPUOPHTET.

300r cBe Behe BaxkHOCTH 00pa3oBama 3a HAIMOHAIHU pa3BOj y DPa3BUjEHUM 3eMJbaMa
EpBoncke YHHje HCTpaxkuBame, 00pa3oBambe U CTPYYHO OCHOCO0JbaBame IPE]CTaBIbajy
OCHOBHa HeMmaTepujajHa ynarama. OOpasoBame y PenyOmmmu Cprckoj u BocHu u
XepueropuHu Tpeda OCUTypaTH:

- yemjemHy uHTerpanydjy y EBponcky Yaujy,

- HALIMOHAITHY MICHTUTET( 04yBameM KyJITypHEe OalliTHHE) U

- TPajHM JIMYHM DA3BOj CTAHOBHUIITBA,IITO OMOryhaBa OIp)KHBH HAI[HOHAITHH
pa3Boj.

Crpareruja pa3Boja o0Opa3oBama TpeOa Ja OATrOBOPH Ha B THIIA MTUTAMKA: IITA MU|CHATH U
npuiarojaBaTi yHyTap cucTemMa o0pa3oBama M BACIHTAa U KAKO JKEJBCHE MPOMjeHe
MPOBECTH.

PasBujeHoCT Mpexe o0jekara QPYIITBEHUX JIjeTaTHOCTH, I1a TaKO M MPEKe IIKOJIa, ONTHA je
MIPETIOCTaBKa 3a YKyIaH IPYIITBEHH pa3Boj. Mpexa objekaTa oOpa3oBama Tpeba nma Oyne
yckimalleHa ca 3Ha4ajeM M YJIOTOM IIOjeIUHHX Hacesha, Pa3MjelITajeM CTaHOBHHUINTBA U
pa3BojeM NpHUBpEAe U OPYIUX APYIITBEHHX AjeNaTHOCTH. [lnaHupame 0Opa3oBHE Mpexe je
[0 TPaBUIIy AYTOPOYHO, jep HIPOMjeHe y MPOCTOpY He MOTY OMTH MOCTHTHYTE Y KPAaTKOM
POKYy HHUTH C€ y KpaTKOM pOKy MOXe IOCTHNM HEONXOJHA CHHXPOHH3aLMja  H
KOMIUIEMEHTapHOCT JIj€IaTHOCTH.

Oo0pasoBame/Bactiurame y PemyOmuiin Cprickoj je CI0KEHH CHUCTEM, KOjU CE€ CacTOju OJ
MPE/ALIKOJICKOT, OCHOBHOT, CpEIher W BUCOKOI oOpa3oBama. OOpa3oBame/BaclUTAHE
JIOIIPUHOCH MO0O0JBIAY KBAJIUTETA XKHUBOTA JbYH, OUIIO TIOCPETHO MIIM HETOCPETHO, KPo3
0Croco0/baBame CTAHOBHMIITBA Jla YCIjEIIHO 00aBJbajy OCHOBHE >HBOTHE (yHKIHje
KOjHMa Ce 33/I0B0JbaBajy er3UCTEHIHjATHE U COLUjalHe MoTpebe, Te Kpo3 KBAIUTET KUBOTA
KOjU ce orjief]a y pa3Bojy CHOCOOHOCTH IIOjeIUHANA Ja MPOIECOM ydermha OCTBape CBOje
noxatae moryhHoctn.

300r KOHTHHYHpaHHX W CBE Op)KMX TEXHOJOMIKHX IIPOMjEHa, TPAjHO YYEHE OJPaciIuX
mocraje morpedba cBakor mojenuHIa. MHCTUTYIMja TpajHOT 3amolbaBama 3aMjemyje ce
WHCTUTYLIMjOM TPAjHOT y4yema KOje TII0CTaje YCJIOB 3a OINCTaHAaK Ha MOCIYy W CTHIama
crocoOHOCTH 3a HOBHM TOCAa0. TeXHOJOIIKE MpOMjeHe H3a3WBajy NMPOMjEHe y CTPYKTypH
3aI0CIICHOCTH aJIM M HAaYMHY pyKoBohema npeny3ehnma.
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TPEHYTHO CTABE 1 YCIIOBU PATA PYJJAPCKOI' ®AKYJITETA IMTPUJENOP
YHUBEP3UTETA ¥V BABOJ JIVIIU

Kana ce roBopu o BucokoMm obpazoBamy y PC ynno BHCOK00Opa30BaHUX JBYIH Y YKYITHOM
0pojy craHoBHHKa PemmyOmuke Cpricke usHocu 2-3% HOK je eBporicku mpocjek 19% (moxann
u3 2005. ronune). Crora je Pemy6nmka Cpricka 3anpraia mianoBe 1a je motpedno mo 2010.
roguHe noBehaTH yAMO pagHO aKTUBHOI CTaHOBHHUINTBA Ca BUIIOM, OJHOCHO BHCOKOM U
MOCIINj e IUIIIIOMCKOM CTPYYHOM crpeMoM Ha Oapem 10%, mTo je Beh cajga m3BjecHO IHIb
KOjH ce He MOXKE pealn30BaTH y IpeasuljeHoM poky. Jla 6u ce To mocturio Tpeba mosehatn
e(MKacHOCT CTyAupama W MOOOJBIIATH KBAIUTET JOJUILIOMCKHX M MOCIHjEIUNTIOMCKHX
cTyanja. 3a noctuzame Beher Opoja MilainxX M OJIPAciMX YKJbYYEHHX Y BHCOKOILIKOJICKO
o00pa3oBame Tpebda CTBapaTh yCIOBE KPO3 Ho/be onpemarbe UHCMumyyuja v jauarse kaoposa
¥ 8UCOKOM 06pA308arbY.

Cuctem BUCOKOT oOpasoBama y PenyOmuuu Cprickoj je aeduHuCaH 3aKOHOM O BHCOKOM
obpa3oBamy, KOjU OBY OOJIACT IIOCTaB/ba HA OCHOBaMa TPaJWLHOHAIHOT oOpa3oBama U
npuHInMa bonomcke neknapanuje. OIHOCH BHCOKOT 00pa3oBama W OKOJHHE CY BeoMa
cnokeHu. HajBakHHje MUTame je Kako je 3akoHOM oOe30mjeljeHa YcraBoM 3arapaHTOBaHA
ayTOHOMHja YHUBEP3HUTETa U KaKO ce (PHHAHCHPA BUCOKO 00pa3oBame.

IIpema Baxehem “3akoHYy O BHCOKOM 00pa3oBamy‘, YVHHBEP3UTET je OPraHU30BaH Kao
acorjanyja QaxyaTera, KOju MPEACTaBbajy OPTraHU3AIMOHE jeIUHHIC YHHUBEP3UTETA.
dakynTeTH Ccy OJrOBOPHM 3a OpraHM3alMjy U TpoBohele HACTaBHOI mpoleca |
OpraHu3alyjy Hay4yHO-HCTpakuBaukor pana. llentpannu opranu yHusep3urera (Pekropar
n CeHar) caga Bpuie AUCTPUOYIHjY (UHAHCHJCKUX CpEICTaBa IO OpPraHU3alUOHHM
jenuHuIIaMa-pakyaTeTuMa U TO mpeko Tpe3opa. CTyaeHTH ce ymucyjy Ha (akynret, a
HAacTaBHO 0cO0JbE M aIMUHHCTPALIN]a 3aCHIBA]Y PAJHN OTHOC HAa Y HUBEP3UTETY.

3ajany NEHTPATHUX OpraHa Cy Be3aHHM M 3a M300p HACTaBHUKA, AaBamhe CArJIACHOCTH 3a
(dbopMupame HOBUX CTYAHjCKMX Tpyla M YCBajarbe HACTABHMX I[UIAHOBA M MpOrpama.
IleHTpanHu opraHu UMajy BakKHY YJIOTYy KOJ ojo0paBatkba M OJI0paHe JOKTOPCKE
JcepTanyje.

Crangapn cBux (akynTera HUje HCTH, IITO CE OJlpakaBa Ha KBAJIUTET HACTABHOT Mpoleca U
y TaKBOj CHUTyallMju BpJIO TEUIKO je KOOPJMHUCATH paioM YyHuBep3urtera. [la Ou ce
yjeHaYMIA YCIOBH paja Ha CBUM (akyireTuMa M 00e30Mjeano KBAaJUTET HACTABHOI U
Hay4yHOr paja y TOKy je Ipomnec pedopMmMe YHUBEp3HUTETa y CKIagy Ca EBPOICKHM
CTaHJapIuMa y 00JIacTH BUCOKOT 00pa3oBama 1 npuHIMNIMa boromcke qektaparnyje.

AHanm3y opraHuzanMje BHCOKOI oOpazoBama Tpeba (QoKycHMparn Ha TIJIaBHE
MHTPanHCTUTYIMOHAIHE W MHTEPUHCTUTYLMOHAIHE penanuje. To cy ogHOCH Ha penanuje
(baxkynTeT—-yHUBEp3UTET, OZCjeK—(aKynTeT, YHUBEP3UTET — BUCOKa IIKOJNA, T€ Ha OJHOCE
BHCOKOT 00pa3oBama ¢ lerOBOM OKOJIMHOM.

Y Tom cmucity Tpeba aHaJIM3MPaTH MjeCTO HAYYHHX HWHCTUTYTa, OJHOCHO MHCTHTYTa Kao
OpraHU3alMOHKX jeMHHUIA YHUBEP3UTETa WIIM MaK MHCTHTYTa YUjH j€ OCHHUBAY JUPEKTHO
HpxaBa— MuHHCTapCcTBO HayKe U TexHonoruje y Bmagu PC.

Kana ce pasmunuba o cTaTycy HaydHO-HCTPOKUBAYKUX MHCTUTYTa CBaKako Tpeba UMaTH y

By na ce (GopMHpameM HHCTHTYTa Kao OpPraHW3alMOHMX jeIUHUIa YHHBEp3UTETa
CTBapajy YCJIOBH 3a «pallMOHAIN3AIM]jy» Hay4YHO-UCTPAKHMBAYKOI W MPEAaBavyKor Kajpa,
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IIPU YeMy CE€ MOXKE KOPUI'OBaTH CaJalllibe CTamkbe Y KOjeM HAaCTaBHO 0CO0Jbe YHHBEp3HUTETA
pamy camo y mpoliecy o0pa3oBamba M €IyKOBama CTyJCHaTa a BEOMa Majlo y CTBAPHOM
HaY4HO-MCTPa)XUBAUKOM Pajy U pajy y capaiiby ca pyJapCKUM MPHUBPEIHNM CyOjeKTHMa y
Perry6mmmmn Cprckoj. To 6m 6mo jemaH o HauWHA MOJCTHIAja W (PHHAHCHPAEHA BHCOKOT
obpa3oBama W3BaH Oyrera (IITO je jeaH W OJ OCHOBHHX IpaBala pa3Boja jeJHHCTBEHOT
BHCOKOIIKOJICKOT cucTemMa EBpone 3anpranuM y Bomomckoj Aexmapariiji) mopen cBakako
yuemha yHHBep3WTeTa Yy capalmbu ca JPYyrHM HHOCTPaHHM HHCTHTYLHjamMa Ha
HCTPaKMBAYKHUM MOCIIOBHMA U pa3MjeHH CTyIICHATA.

Tokom nocibenme IBUjE ACLCHUjE CMabeHa Cy CPEACTBa y JApKaBHOM OyleTy, Tako Ja Cy
CpeICTBa 32 00pa30BHU CEKTOp Owina orpanudcHa. MuBectuimje u Tekyhe oapxkaBame OWIN
Cy BpJIO OTPAHUYCHH, & CMACHHE PCATTHUX 3apajia IEMOTHUBHUCAJIO j¢ TIPOCB]CTHE PaTHUKE U
HABEJIO UX Jla Tpake aNTepHATUBHE M3BOpe Npuxoaa. BehuHa cTyneHara Koju cy ce y 0BOM
MEpUONly YIHUCATM Ha yHUBEp3UTeTe (MHAHCUpaH je w3 Oynera.l3paxkeH je HemocTaTtak
OIMPEMJBCHOCTHU YHUBEP3UTETA OINPEMOM U HAYYHUM YacoNHCUMa HOTpe6HOM 3a Hay4dHa
HUCTPAXHBAHA.

ITopen HacTaBHMKa KOjH Cy Y PaZHOM OJHOCY Ha (akynTeTHMa HAIIMX YHHBEP3UTETA,
HACTaBy W3BOAM W jemaH Opoj roctyjyhmx mpocdecopa W acucTeHaTa, ca JIPYTHX
yHuBep3uTeTa, npeteskHo n3 Cpbuje u Lpre 'ope. Kaga je pujed o xampoBuma, Tpeba
VIIO30PUTH M HA HEMOBOJEHY CTapOCHY CTPYKTYpY HACTAaBHHKA, KOja je HPEBHCOKA H
noamiahuBambe YHUBEP3UTETA je jeZlaH O/ IhberOBUX HajBAKHHU]UX Pa3BOJHUX NPHOPUTETA.

I[MPUPOAHU YCJIOBU 1 PECYPCH PEITYBJIMKE CPIICKE

Jlasbma MepCereKTHRA pajia pa3Boja BUCOKOT 00pa3oBama y 00JacT pyJaapcTBa M T'€OJIOTHje
CBAaKakKo 3aBHCH W OJI pa3Boja OBE NMPHBPEIHE I'paHE KOja Ce Ociama Ha PACIONOKHBE
MIPUPOJIHE YCIIOBE U PECYpCE.

Munepanau pecypen y Pemy6imuum Cprickoj MOTy ce CBpCTaT y cibeaehe rpyme:

1. Pynna nexuInTa u mojaBe MeTana: )xeJbe3a, OJI0Ba M IIMHKA, OOKCHTH, M APYTHX MeTala;
2. JlexuinTa U 10jaBe HEMeTalla: MarHe3uT, OapuT, KBapl, ¢enacnar, OEHTOHUTCKE TIIHHE,
KaoJIMHUTCKE TJIMHE, LUIJapCcKe TIJIMHE, TY(QOBH; M TEXHUUYKOT rpaljeBHHCKOr KaMeHa:
Kpeutballi, JIOJOMHUTH, aujaba3u, rpaHuTH, Tradpo, NUbYHaK, NHUjecak W JpPYrd, Kao W
APXUTEKTOHCKO-Tpal)eBUHCKH KaMEH;

3. Jlexwiura 1 1ojaBe eHEPreTCKUX CUPOBHHA: HaTa, rac, yrasb U Ipyre;

4. TepmaiHe 1 TEPMOMHHEPAIIHE BOJIE.

VY norsieny npuBpenne uHdpacTpykrype u Opoja mpemyseha koja ce 6aBe eKCILIOATAIH]OM,
U3pAJIOM TEXHUYKE JOKyMEHTAalWje WIN W3BOhEHmeM pyHapcKux pajgoBa y PenmyOmuim
Cprickoj, moamu ¢y npukazanu y cienehoj tabenu (momamu u3 mapra 2008. roause):
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Tabena 1

JjenaTHOCT Bbpoj npenyseha perucrpoBanux y PC

IIpenyzeha koja ce 6aBe U3paoM TEXHUIKE

JOKyMEHTAI}j€ U TI0CTIOBHMA 3aIlTHTE Ha Pajay y 16
pynapcIBy

ExcruroaTaryja MUHEpaJIHIX CHPOBHHA
ITonzemMHa excmyioaTaryja 4
TloBpuInHCKa eKcIutoaTamja 72+31
Excmoaranuja Bosa 19
H3Bohaun pymapckux pagoBa 7
YKYITHO 151

Cama ynmenuna aa y Pernryonunum Cprickoj nocroju 151 npenysehe xoje ce 6aBu nmocioBuma
u3 00macTH pydapcTBa, OTBOPWIA je MEPIICCKTHBY TIOCTOjamba jEIHE pyAapcke
BHCOKOIIIKOJICKE YCTaHOBE KoOja oOpasyje nmpoduin uHxkemepa pyaapetra. [Ipema moganuma
Ipuspenne xomope PC y Wudopmanuju o npuspenHum kperawuma 3a nepuon 2007. u
2008. romuHe, mjenaTHOCT ,.Bahewme pydae u kamena* u ,IIpousBoama U CHaOljeBambe
SNEKTPUYHOM CHEPTUjOM™* OUIBEKH MOPACT MPOU3BO/IEHE U HHICKCA 3aMI0CICHOCTH.

OCHOBHHU ITOJAIIN O PYAAPCKOM OAKVYJITETY IPUJEAOP

OBa BHCOKOIIKOJCKA 00pa3oBHa MHCTHTYLHMjA je ModeNa ca pagoM Kao Pymapcku oncjek
[pujenop Texuonomxor ¢axynrera Y bamoj JIymm 1997. roguHe 1 0CHOBaHa je pjelemheM
op. UP-1-06-01 ox 16.05.1997.rom. oxm crpane MunmcTapcTBa TmpocBjere PemyOnmke
Cprcke.

Onx 12. maja 2009. roauHe OBa BHCOKOOOpPa3OBHA HHCTUTYIMja je TpaHChOpMHCaHA Y
OpTaHU3aIMOHY jeIHHUIlY YHUBEep3uTeTa Kao Pyaapcku dhakynTeT ca ofpKaBambeM CBEUaHEe
KOHCTUTYTUBHE cjequune HayuHo-HacTaBHOT BHjeha.

On mkoncke 2007/08, crymuje ce W3BOAEC IO HOBHM, JHICHIMPAaHHM IIpeMa 3aKOHY O
BUCOKOM oOpazoBamy PC, HacTaBHHM IUIaHOBMMa W TIPOTpaMUMa, 110 MOJETy
neuancanoM bonomckom nexmapanujom. OCHOBHE TOIUILUIOMCKE cTyauje | mukimyca tpajy
YETUPH TOANHE U CBU MPEIMETH CY jeTHOCEMECTPAIIHH.

OcHOBHH moj1a1u 0 Opojy cTy/JeHara cy:

- 710 aHac je ynucaHo ykymHo 301 cTyzaeHT (o nodeTka pajga 0Be HHCTHTYIIH]jE)

-mumiomupaio je 30 cTyneHTa 4uMe Cy CTEKIH 3Balbe OunIOMUpanu UHicersep
pyoapcmaa.

- BaXHO je HAmOMEHyTH jaa je 21 miagu pyaapcKul HHXKEHEp, KOjU je 3aBpIIno
[IKOJIOBAKE€ Ha OBOj BHCOKOOOPA30BHO] WHCTUTYIMjH TPOHAIIA0 PAJHU aHTAKMaH W Ja
pamu y pyaapckum npeyzehuma PC

- TpeHyTHO Ha PakynreTy cryaupa 126 cryneHaTa Ha CBUM T'OJMHaMa CTy/AWja O]l Tora:

- Ha NIPBOj TOAMHHM 53 cTyzAeHarta

- Ha 7pyroj 28 cryneHara

- Ha Tpehoj 15 crynenara

- Ha 4eTBpTOj 23 (KOoju cTyaupajy npema 3akoHy O Y HUBEP3UTETY-CTapOM ILIaHY)

- aricosiBeHata — 7 (KOju CTyIMpajy mpeMa 3aKoHy O Y HUBEP3UTETY-CTapOM IUIaHY)
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Pynapckn (akyiter pacronaxe ca mpoCTOPOM HoBpirHHEe 00 950 M? koju MMa HeTHpH
CyllaoHWIle, KaOuWHeTe 3a mpodecope U acHCTCHTe, padyHapcku IeHtap (ca 10
KOPUCHUYKHX MjecTa), J1abopaTopujy 3a XeMH]y U MPUIPEMY MUHEPAIHUX CUPOBUHA KOjY
KOpPHCTH y3 cariacHocT Pymapckor wHctutyta Ilpmjemop, OmOmmoTeky, YHTaoHY,
CTYICHTCKY CIIy’kOy M cTyIeHTCKH Kiy0. JbeTma mpakca U TepeHCKa HacTaBa ce 00aBIbajy
Ha onromapajyhum o0jekTMMa W WHCTHTyLHjaMa y 3eMJbH W WHOCTpaHCTBY. CTyIeHTe
npencrasiba Cases cryaeHaTa Pynmapckor ozcjexa.

CBake npyre rompHe Ce OpraHH3yje W OAp)KaBa M TPaAAWIIMOHAIHA MaHHU(ECTaIwja IOx
HasuBoM "CKoOK mpeko koxke'", moBojgoM Jlana pynapa. Y majy 2009. ronuHe CTyIeHTH Cy
NPBU YT ydecTBOBaIM M Ha " Pynapujann" y OKBHpY KoOje Cy CTYAEHTH IOKa3ald CBOjE
CTPYYHO 3HaHe U CIIOPTCKE BjEIITHHE, KA0 IpelacTaBHULY HOBOQOPMHUPAHOT (aKyTeTa.

[Mpuka3 HacraBHOr miaHa rmpeMa KojeM CTYIEHTH CTynupajy y mkocikoj 2009/10. ronuan
je mat tabenmapHO IO roAMHaMa CTyAUpama, ca HaIlOMEHOM Jia NpBe TPH TOAUHE CTyIuja
nMajy IIaHoBe yckialjeHe 3akoHy O BHCOKOM oOpasoBamy PC-yckialeHn mpema npuHIUIa
npouneca bonomcke gekmapanyje a dYeTBpTa TOAWHA CTYAWpa MpeMa 3aKkoHy O
YHuBep3uTeTy Tj. mpema "crapuM” HACTABHUM IDIAHOBUMA.

I'oguna cryauja 1- Cemecrap: 1

Hasus mpenmera/ IlpenaBama |Pauyncke | Excnmepument| Cartu Bpoj
Mudpa BjexOe BjexOe KpenuTa
O0aBe3HH IpeIMeTH
1. Maremaruka | (b41101) 3 3 7
2. Texuunuka ¢pusuka | 3 2 1 7
(b41102)
3. Ommura xemuja (b41103) 3 3 7
4. Ocnosu mammacTBa (541104 ) 2 1 1 5
W360pHu npeaMeTn
5. M360pau npeamer (rpyma 1) 3 4
YKynHO 14 9 2 25 30

Wz60pan mpenmer ['pyna 1 : YBon y pynapcreo (b41105). Hampraa reomerpuja, TeXHUUKO HpTamke

I'oguna ctyauja 1 - Cemectap: 2

Hazus npeamera/ IIpenaBama |Pauyncke | Excnmepument | Catu Bpoj
HIudpa BjerxOe BjerxOe KpeauTa

O0aBe3HN MpeaMeTH
1. | Maremaruka Il (541201) 3 3 7
2. |Texnnuka ¢usuka 2 (541202), 3 1 2 7
3. | Heoprancka xemuja (b41203) 3 2 7
4. |Mexanuka (b41204) 2 2 5
W360pHu peameTn
6. | W36opuu npeamer (I'pyna 2) 3 1 4

YKynHo 14 7 4 25 30
W360pHM mpenmer: YKYIIHO BOJAOBA 60

I'pyna 2 : OcHoBu reosnoruje (b41205), Ocnose nndopmaruke (b41206), Enrnecku jesux
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T'oguna cryauja 2 - Cemectap 3

Hazus npenmera/ IIpenaBama | PauyHcke Excrmepument| Catu Bpoj
HIudpa BjexOe BjexOe KpeauTa
O06aBe3HN MPeaMETH
1. | Mexanuka crujena u 1ia (542301) 3 2 6
2. | OcHoBH enekTpoTexHuke (42302) 2 2 6
3. Munepanoruja u nerposor. (b42401) 3 2 6
4. M360puu npeameru: ['pyna 3 3 2 6
5. M360puu npeamern: I'pymna 4 3 2 6
YkynHO 14 10 24 30
W36opuu npeameru: ['pyna 3: OtnopHocT Marepujana /Mexanuka duynma (542405),
N360puu npeameru: ['pyna 4: Tepmonunamuka /Ananutuuka xemuja (42304)
I'omuna ctyauja 2 - Cemecrap: 4
Hasus npenmera/ IpenaBawa | PauyHcke Excrnnepumenr.| Catu Bpoj
[Tugpa Bjex0e Bjexbe KpeuTa
O0aBe3HN PeaMETH
1. | Jlexumrra murep. cuposuna (542305 3 2 7
2. ['eomexannka (b43501) 3 2 7
3. | Mmxemepcka rpaduka (542403) 2 3 5
4. | Texuonoruja matepujaia (b43502) 3 3 7
M360pHM penmeTn
5. | N36opuu npeamer (['pyma 5) 2 2 4
YxynHO 13 12 25 30

YKYITHO BOJOBA 60

W360puu npenmern: ['pymna S : pumjemena cratucruka (542404), [pumjermena Mmaremaruka (542405),

OpnaOpana nornapiba aHanuTHuke xemuje ( 42404),

I'oguna ctyouja 3 - Cemectap: 5

Hasus npenmera/ IpenaBama | PauyHcke Excnmepument. Caru Bpoj
HIndpa BjexOe BjexOe KpeauTa
O6aBe3HU MpeaIMETH
1. | UcrpaxuBame JIeKHIITA 3 3 8
MC (B42402)
2. | HUspada noodsemuux npocmopuja 3 3 7
(544802)
3. | [Ipunpema MUH.CHpOBHHA 3 3 8
(B43503)
4. |Bymeme 1 MUHUpame 3 3 7
(B43504)
YxymHO 12 12 24 30
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I'opuHa ctyamja 3 - Cemecrap: 6

Hazus npenmera/ IlpenaBama | Pauyncke Excnmepument.| Catu Bpoj
Hludpa BjexOe BjexOe KpeauTa
O0aBe3HN peMeTH
1. | Umxemepcka eKOHOMHKA U 2 3 7
meHanMeHT (b43601)
2. | Benrunamuja y pyaapcTBy 2 3 7
(b44704)
W360pHU penMeTn
3. | U36opuu npeamer (I'pyma 6) 3 3 8
4. | U36opuu npeamer (I'pyna 7) 3 3 8
VYkynHO 10 12 22 30
YKYIIHO BOJOBA 60

W360pHu npenvern: I'pyna 6 :,Pynapcka mjepema (b43603), McimtuBama y IpUIipeMyu MUHEPATHIX
cupoBnHa ( b43604), Exonomnka MuHepaaaux cuposuna (b44815), Ilpumjemena nadopmaTrka
(b43602)

Wz6opan mpeamer : ['pyna 7 : Pynapcka mexanuzaimja(b43605 ), Mamune u ypehaju y [IMC (643606 )
[IpeBentuBHa 3amTuTa y pynapactsy (b44816)

I'opuna ctyauja 4 - Cemectap: 7

Haszus npenmera / [IpenaBama |Pauyncke |Excrmepumen| Cartu Bpoj
Mudpa BjexOe BjexOe Kpenura
O0aBe3HH npeIMeTH
1. | Texunuka 3aITHTa U peTynaTuBa 2 2 5
(544801)
2. | W3pana noa3eMHHUX MpoCTOpHja 3 2 6
(b544802)
W360pHU npenmetn
2 | Uzbopuu npenmet-Pynapcka 2 2 45
EKCIUTOATaIrja
3 | Usbopuu npeamet-IIMC 2 2 4,5
4. | M30opHU mpeaMeT - 3aje THIYKH 2 2 4,5
5. | JumnomMcku paj 4 6
YkynHo 13 12 25 30
I'onuua cryamja 4 - Cemecrap: 8
Haszus npenmera/ [IpenaBama |Pauyncke |Excrnmepument Caru Bpoj
Mudpa BjexOe BjexOe KpenuTa
O0aBe3HH npeIMeTH
1. | Merone MOBPUIMHCKE EKCIUIOATAIIN]E 3 3 7
(B44701)
2. | Metoze noa3eMHe €KCILIOATAIIN]Ee 2 2 7
(544702)
3. | TpaucnopT y pyaapcTBy 3 3 7
(b44703)
4. |BenTtmnanuja y pyaapcTBy 2 2 4,5
b544704)
5. | OnmBogmaBame y pyaapcTBy 3 2 4,5
(b44705)
VYKynHO 13 12 25 30
YKYIIHO BOAOBA 60
CBEYKVYITHO BOJOBA...............................240
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WU3BOPHU ITPEIMETH CE Y 3ABUCHOCTHU OJ] YCMIEPEWA BUPAJY 3A TTIOJEAVHE OBJIACTU
PYJAPCKE EKCIVIOATALIMIJE WJIN TIMC

N360opHu mpenmetn y 8. ceMecTpy :

I'eotexnuka (b44804)

Mana nexwuira y MuHepanHoj ekonomuju ( 544805)
HcrpaxuBama u excrioarauuja ¢uyuna (544806)
[IpojexToBame moBpIIMHCKNX KomoBa (b44802)
[IpojexToBame y moazeMHoj excoaranuju (b44803)
[pojexToBame y npunpemu MuHepanHux cuposuHa (544809))
[Mpumjena npunpeme MuHepanHux cuposruHa (544809)
VYr1umaj pynapcke ekciuroatanyje Ha skuBoTHy cpeauny (b 44810)
VYupasspame TexHOreHHM cupoBrHama (544811)
Wnnycrpujcke nenonuje u pekynrusanyja (b44812)
Om3ubmmutu crynuja (Menropceku cemunap) (b 44813)
Mertone moznenupama y pyaapctsy (b44814)

Exonomuka muHepanaux cuposuna (b 44815)

[IpeBentuBHa 3amtuTa y pynapctsy (b 44 816)

IINTAHOBU 11 AKTUBHOCTHU V BYAYREM IIEPUOAY PAJA ®AKVYIJITETA

Kana ce roBopu 0 1a/buM akTHBHOCTHMa Koje OW J0BeNe 10 Aajber pa3soja Pymapckor daxynrera u
BETOBOT YKJIAllaba 0 OKPYXKEHe y KOjeM ce Hanasu, Moyhie je HaBecTH HEeKOJIHMKO rpyIa akKTHBHOCTH:

a) KoHTHHYHpaHO ycarianiaBambe HaCTaBHUX IUIAHOBA M IIPOrpamMa JOAUILIOMCKOT - I ¥ TUIIIOMCKOT
("Master")-1l  cryamjckor mEKiIyca CTyqupara, peMa ersakTHUM IotpebaMa pynaapcke NpuBpee y
Peny6nmuum Cprickoj , bocan 1 XeprieroBuHu na u 3emMajba y OKpYKEmbY

6) Kamporcko ojauaBame Pymapckor ¢dakynreta y CMHCIy aHraKoBamba HOBHX M CTPYYHO
ycaBpIllaBama KaJpoBa ca HAaydyHHM 3BakbUMa Ha MjecTa IpeJaBaya Ha CTPYYHHM IpEeAMETHMA.
HeonxonHo je pehn na tpenyrHo ®axynTeT, Kao OpraHM3alMOHA jeJUHHIA YCIjEIIHO OpPTaHu3yje
HaCTaBy M3 OIITE-00Pa30BHUX M OMNIUTE-TEXHUYKUX INPEMEeTa aHra)KOBAamkEeM KaJIpoBa ca APYTuX
¢daxynrera YHuBepsutera y bamoj Jlynm a 3a moTmyHy "MOKpHMBEHOCT' HAcTaBe Ha CTPYYHHM
MpeIMeTHMa HEOIMXOAHO je aHTaKOBame HEKOJHMKO IpernaBada (KOjU TPEHYTHO pazie Mo yroBOpy O
AQHT')KOBamYy WM IPEMa YTOBOPY O JOMYHCKOM paiy).

B) Ompemame nabopaTroprja HEONXOTHHMX 33 OJBHjalbe HACTaBHOI Ipolieca NpeMa YCIOBUMAa WU
KpPHUTEpPHjyMUMa KOjH MOTY 33J0BOJBHTH MOJIEpHE CTaHaapae. Y OpraHu3aldjH OApKaBamba BjexXOH
(aymUTOpHUX WK Jab0paTOPHjCHX) HEOMTXOIHO j& aeKBATHO OMPEMHUTH:

- Jlaboparopujy 3a xemMujy

- Onpema 3a ciymaoHe v KabuHeTe (BUAEO MPOjeKTOPH, JaIl-TOI, MpEeXKHA OTpeMa | Jp.)

- JTaboparopuja 3a mpurpeMy MUHEpJIaHHX CHPOBHHA

- Jlaboparopwuja 3a TeOMEXaHUKY

- Jlaboparopwmja 3a pyaapcka Mjeperma

- JlTaboparopuja 3a TEXHUUKY 3aIUTUTYT U OyILIEHE U MUHHPAHE

r) HabaBka yHuBep3uTeTCKHX JUICHIN oipeleHor Opoja copTBEpCKUX MakeTa ca KojumMa Ou ce MOTIIH
OIIBHjaTH aJieKBaTHA Mpe/aBama U BjexxOe u3 cTpyunnx npeamera (IIpojekToBame y MOBPIIMHCKO] U
MO/I3eMHO]  eKCIuToaTanuju, IIpojekToBame y MPHUIPEMH MHHEPATHHX CHPOBHHA, | eoMexaHHKa,
OnBoxmaBame 1 BeHtunanuja y pyaapcry, TpaHCIIOPT y pyAapcTBY)

1) Ompemame oboraheme Gonga 6nOIMOTEKE - KOje MOApa3yMHujeBa Ha0aBKy CTPYYHHX HYacOoIHca U
HOBUX HACJIOBA KIMIa, MITO OM CBAKAKO OJIAKLIAJIO YCIOBE CTYAHpama CTyIEHaTa alu CBAKAKO W

YCJIOBE 3a CTPYYHO yCaBpllaBamb€ capaJlHMKa, aCUCTEHATa ajll U CaMUX IIpe€aaBadya Ha CDaKynTeTy
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b) Opranuzanuja qumuiomckux cryauja |l nukmyca 138 "Master” cryauja mpu 4eMy oueKyjeMo BEIHUKY
nomoh ox mpexnyseha koja ce 6aBe pyaapcKkoM MPOU3BOAHOM, Y CMHCIY "apTHKyIucama" moTpeda u
OCHOBHE CTPYKType OBHX CTy[Hja 1 HabaBJbama J1ab0paTopHjcKe OlpeMe.

Ha ocHOBY cTpykType mpeaMera y HpBOM IMKIYCYy CTyQHpamsa, NMperjiefama OpraHHu3alje OBOT
IUKIIyca CTygupama Ha JPYyrHMM YHHBEp3UTETHMa y OKpyXemy, EBpomm u cBHjeTy, MHONa3HH
npujeasnor crpykrype Il uukiyca crynupama Ha Pynapckom dakynrery Ilpujenop 6u ce cactojao y
crnenehem:

1- oBe cTyauje Ou Tpajase jeqHy TOIUHY
2- HacTaBHM IUIaH O ce (OpMUPaA0 ca OCHOBHHUM yCMjepemHMa:
- €CKILTOATAIVje MUHEPAITHIX CypOBHHA
- IpUNIpeMe MUHEPaITHIX CHPOBUHA
- TEOJIOIIKO MHXKEHEPCTBO
CTYAMjCKH Tporpamu he ce oprann3oBaTé MoceOHO, W MaK ca BHILIE MOIYJA y jeTHOM IIporpamy
3 — 6p0j ELITC GOMOBA/KPEMUTA ......ceveveeevenieeeeeeniienenns 60
4- 0ocHOBHA CTPYKTypa 1 Opoj mpemeTa:
3MMCKH ceMecTap: TPH JI0 YETHPHU IpeMeTa
Jberwmu cemectap: nBa npeamera + ,,Master pan

5- [IpeameTH y 3UMCKOM CEMeCTpY:

2-3 mpenmera ,,0mmTa“ : METOJAC HAyYHO-HCTPKUBAYKOT paja, YTHIE] pPYAapcKe
eKCIIoaTaldje ¥ IPOW3BOAKE Ha JKHUBOTHY cpeaumHy, Mertomtoruje wm3page Crynuja
UCIUIATUBOCTU/M3BOAJBMBOCTH Y DPYIApCTBY M TCOJIOTHjH, HANPEIHH CHIVIECKH Ca CTPYYHOM
TEPMUHOJIOTHjOM W3 00JAacTH pyHapcTBa W TEOJOTHjEe TE jelaH ,,yCKO* CTPYYHH-CIICIH]aTHCTHIKA
npeaMer

6- IIpeaMeTH y JbETHEM CEMECTpY:

VYcko cTpydHH HpenMeTH OM ce TOAWjeTWIN TpeMa OCHOBHUM ycMjepemHMa Ha OBOM
LUKIIYCY CTyAUpama

- TIOBPIIMHCKA EKCIUIOATanyja — eocTaTHCTHIKO MoJeNnupame Jexuira, OnTuMu3anija u
IUIAaHUpae TOBPIIMHCKHX KomoBa, ONTHUMHU3amMja CHCTEMa IOBPIIMHCKE eKCIIoaTanuje,
IToy3maHOCT cHucTeMa MTOBPIIMHCKE EKCIIIOATalje U Ap

- MMOJI3eMHA eKcIioaranija — Mojencka UCTIMTHBaka Y MEXaHUIU CTHjeHa, OnTHMHU3aImja
KOHCTPYKIIMje MOA3EeMHHMX MPOHM3BOJHHX cHcTeMa, OnTHMM3alMja IapaMerapa MeETo/a LIHPOKO
YeNHOr OTKONaBama, MoJeicka HCHHMTHBama MapamMeTapa MeToJa OTKOMaBama, OnruMu3anuja
napameTapa MeTo/[a KpaTKO4eJIHOT OTKOIABamba H JIp.

- IpUIpeMa MUHEPaIHUX CUPOBHHA-

- TEOJIOIIKO HHKEHEPCTBO

YCJIOBU KOJM CY HEOIIXO/IHU 3A PA3BOJ ®AKVYIJITETA

Jla Ou ce HaBeIEHM IUIAHOBH, LMJBEBHM M aKTHBHOCTH Ha JaJbbeM pas3Bojy Pymapckor dakynrera
[pujenop u yommre BHCOKOT 00pa3oBama y 00JacTH pyAapcTBa U reooTHje MOTIIM BehuM IujeoM
pealM3oBaTH HEONXojaHa je onpeheHa ,JorucTuka™ W capajgma OBE WHCTUTYIMjE Ca MHOTUM
MHCTUTYLIMjaMa U opraHu3aiujama y PenyOnuuun Cprickoj. Y ToM cMHCITy pa3Boj OBE HHCTHTYIH]jE Ce
MOJKe TMPEKTHO 1OBEe3aTH U 0a3upaTH Ha capamby ca :

- JIOKQJIHOM 3ajeOHuyom — TIpU YeMy Ou ce MOIJla OYEeKHMBAaTH U Jajbka IOAPILIKA UCTE a
HWHTEH3MBHpamke OU CBaKako 3aBUCHIIO Kako of came Omnmrune [Ipujenop tako n ox Paxynrera koju
he Tpebaru Hahu CBOjy pealtHy yJIOTy y pa3Bojy U OILUIEMEHUBAKY KUBOTA OBOT IPOCTOPA

- npedyzehuma y pyoapcmey - ca xojuma Dakynrer Tpeba ga YCIOCTaBH ,,TapTHEPCKU
OJTHOC IpH YeMy O CBOJUM KaJpOBHMa, 3HAEM M HAYTHO-UCTPAKUBAYKHM PaJJOM MOTA0 11a TIOMOTHE
npenysehuma y pjemaBamy HBHXOBUX ,,)KMBOTHHX ‘/omepaTMBHHX npobiema. C npyre crpaHe
npenyseha Tpebajy ma ,,apTukyiuiny™ cBoje moTpebe y cMHCIy HauuMHa oOpa3oBama W mpoduna
KaJpoBa KOjH MM je MoTpebaH M Ja aKTUBHO y3My ydeinhe y mporiecy GopMmupama CBUX LHUKIyca
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trynupama Ha oBoM PDakyntery. Capanma cBakako Tpeba na Oyne Ha HHUBOY JaBamkba KOHKPETHHX

yCIyra ¥ IocjaoBa a He HUKako Ha 0a3u ,,JOHAIKja“ Wil ,,jeJHOKpaTHUX moMohu*.

- Ynueepsumem y bawoj Jlyyu — y CKIONY CBOjUX IIAaHOBA MOAEPHU30BaEka HAYYHO
HaCTaBHOT Ipolieca 1 MoOoJbIIamka yClIoBa CTyIUpama U pajga CTyJeHaTa MoXe JOOpUM JUjelIoM aa
TIOMOTHE y IpeBa3mwiIaXemhy IOUYETHUX NMpodieMa 1 HeocTaTaka y opraHusaiuju u paxy Paxynrera,
Kako Kpo3 yKJby4dHBame y Mel)yyHHBep3nTeTcke capaimbe Tako M Kpo3 pealnsanyjy MehyHapomHux
IIpojekara capasbhe

- Haonexcna munucmapcmea — Mory jaa npoHal)y HaumHe Kpo3 CBOje Iporpame pasBoja
HCHTHUTYIIMja ¥ OpTaHM3alllja Be3aHNUX 3a PyJapCcTBO U FEOJIOTHjy 1a aKTUBHO yKJbyue DakynTeT Kpo3
peanmszanujy oapeheHuX mociaoBa 3a BIACTHTE MOTpede amu Kpo3 cy(UHAHCHpame U (pUHaHCHUpame
HayYHO-UCTPaXKUBAYKOT paja

- Hucmumymu u Penyénuuku 3a600u - Cy CBakako MHCTUTYLHje KOje MOTY HOTIIOMOKH Y
pa3Bojy dakynrera ykipyunmBameM KaiapoBa akynrera y peanm3aliju HAayYHO HCTPaKMBAUKUX
IIpojekara, mpojeKara capaambe ca IPUBPEIOM H JIp.

- Henmpu 3a ucmpasxcugamwe - Mory na Oyny OpraHu3allMOHE jeJUHHIE y CKIOIY
JjaBHHUX/Ip)KaBHUX YHHBEp3UTETa Koje OM momorie pas3Bojy dakynrera Kpo3 aKTUBHO YKJbYUHBAmbe
KazpoBa (momyT MHCTHTyTa) ca HarigackoM Ha CTPYYHO M HAYYHO YCaBpIIABAME 3alOCICHHX HA
®dakynreTy Kpo3 U3pady pa3BOjHHX Mpojekara, MehyHapoOHHX TpojekaTa, MpojeKara capaime ca
MIPUBPEIOM H CIL.

YMIJECTO 3AKJbYUKA

IToHOBHO OOHaBbakEe M IUIAHOBHM 3a IOJM3amE KalaluTeTa pyJapcke MpOH3BOAmE y Behum
pymaunuma : ,,MITTAL " pynaunu Jbybuja", "Cace"-Cpebpennuna, "bokcutn" AJl-Munuhu, PUTE
lNanko, PUTE VribeBuk, a y3 TO M INOKpETalkE MHOTUX JICKUINTA HEMAaTAJUYHUX MUHEPATHUX
CHPOBHHA, 3aXTHjEBajy aHTa)KOBamhe HOBHX CTPYYmaka pyaapcke cTpyke. JMIUIOMHUpaHU MHXCHEpU
pynapctBa, u3paciu u3 Pymapckor oxcjexka y Ilpujemopy ce ocmocoGJpaBajy Ha IOCIOBHMA
eKcIIoaTanyje, MpOjeKTOBama, MpUIpeMe MHHEPaJHUX CHPOBHHA, JIOTHCTHKE, OJIpiKaBamba,
padyHapCTBa M CHCTEMCKOT HHXEHEPCTBA, 3aIUTHTE >KHBOTHE CPEAMHE M 3aIUTHTE HAa paxy, UT.
[Ipema ©HajHOBHjUM wWHpOpPMaLUjaMa, OaHAC y CBUjeTy ce ykasyje mnoTpeba 3a mpexo 3000
JUIUIOMHUPAHUX HHXemepa pyaapcTsa. Jlokas 3a To je u npuMjep Pymapcko-reonomkor ¢axkynrera y
Beorpany, rmje je Tokom 2007. romuHe Ha TOM (akynTery on 36 IWIUIOMHPAHUX HHXEHEpa
pyAapcTBa, 3amocieme Hampio 28 u To y cTpaHMM Kommanujama! 3axBasbyjyhm Jbynuma-
€HTy3HjacTHMa, KOj! Cy IIOMOTJIM OCHHMBawy Pynapckor oncjeka a motoM u Pynapckor ¢akynrera, kao
W BHILETOJMIIKBOj MOMONM ONIITHHCKUX OpraHa , paJ OBe MHCTUTYLHja je mpaheH M mapanelHuM
MIPOLIECOM CTBapama ,,JoMahux" KaJpoBa, KOji aKTHBHO U KBaJHUTETHO YUECTBYjy y MpOLECY HacTaBe.
IMocrojeha pynapcka npuBpena, Tpaaunuja pylapcke akTHBHOCTH Ha mozpydjy peruje Ilpujenop, u
ynmeHnna naa je [Ipujenop npyru rpan y Pemy6mmmu Cprckoj mo Opojy ydYeHHKa KOjH 3aBpIIaBajy
CPEIEIIKOIICKO 00pa3oBae TOIWIIEKE, Cy OWIM KOHKPETHH W PEaTHH YCIOBH 3a (hopMupame
Pynmapckor dakynrera y Ilpmjenopy. Y3umajyhm U uYHmeHHIy Oa je CTapoCHa KaTeropuja
WHXEHEPCKOT KaZpa IO pyAapckuM mpenysehnma cBe HeENMOBOJbHHWjA, (opmupame Pymapckor
¢axynter y Penyonium Cprickoj, onHocHo y [Ipujenopy nma eBuieHTHY MepCIeKTHBY.

205






	Page 1
	8. Korice2.pdf
	Page 1


