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Ha 05/17-oj cegnuqr4 ,{eraplMarra 3a xi.r.4poreonorujy otrpx(al{oi lai{a 04. 05.2017.
roAr{He AoHera je

oAfivKA

Aa ce rpeAnoxrr Behy feo.noilr(or orceKa Aa -vcBojli l,{:reuraj Kourcraje 3a oIIeHy u

oA6paHy .{oxTopcKe Ar.rceprarlr.rje Kar{rulara. ,Jbuir,aue Eacrrho .qIIEfi. [r[I]il. reo,rrorlrie, IioA

IIA3IIBOM:

TEHE3A I,I YCJIOBI4 rIrrpKyJrArIIilJE BOfrA KOMLilTEI|CHUX K4PCTHIfX
C TIC TE MA RYqAJCITO-EEJbAT{ I{ EKO T MAC TI 8,4

Kouucujaje y cneAeheM cacraBy:

dp 3opan Cmeouuoeuh, ped. npod). ?y0upcxa-ze{)noffiKoz r$axyltmem$ y EeoJp{tiy
oKadeMuK dp Budojxo Joouh, ped. fipot$. Pydapcxo-?eolrcwt<oz (tuxytmemil l' Eeozpady

dp Becenuru fipaeuwuh, ped. npo(t" PJ,dtqtu<o-?eofiotlat<oz $utrynmentfi y Eeozp{tdy

dp Onuoepa Kpynuh, ped. npotp. Pydapcxtt-zeorawKoz $tttttytmem$ y Eeozptrdy

dp Palcsu Laszlo, Buluu ttflyttHu capodHu* I'trwcmumym$ 3{, Hytst. aufipmt€.

,,ATOMRI4 ",,(e 6p e 4ttn (Mufi ap cxa)

IIX e cp rT gn ap ilLv {t tt u 3 a x u dp o z e on o z uj y

rc$. op Becxn Puci
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YHI4BEP3I4TET Y EEO| PA,qY

PyAAPCKO-| EOJTOruKI4 OAKyJITET

Hacranno-nayunona nehy

lc,l'f

I43B EIIITAJ O yPAbEHO J AOKTOP C KO J Ar4CEp TAUI4 JI4

KAHAI4AATKI4TTE JbI4JbAHE BACI4h

1. yBOA

Hac;ron n o6npr 4ucepraquje

Haclon IoKTopcKe 4ucepraquje KaH.{u.qarKr4rbe lhur',aue Baczh, rr{rrnoMLrpaHor r4HxerLepa
reolorr.rje, je: ,,feuesa u yctosu quprcynat4uje eoda KoJt4llneKcHux KapcmHux cucmeJtta
Kyu aj c rco - 6 e lb oH uq Ko z t4 a c uBa " .

luceprauuja caApxLr:

- 393 crpaHa paqyHapcKra o6paleuor rercra ,{4 lpopuara,

- 180 ra6eta y reKcry,

- 226 cJrr{Ka, rpaQurona, (fororpa(}r,rja ra cxerraa,

- I 18 Hano4a y crr{cKy n}rreparype.

Xpono;rorlrj a ogo6paBarba rr rr3paAe gucepraqnj e

Hayvno-uacraBHo nehe Py4apcKo-reoJrorrxor (faxynrera Ynunep3urera y Eeorpa4y, Hd

ce.uHlIIIE o4pNanoj 23 .06. 2016. roAraHe AoHeno je Oalyxy o r4MeHoBarLy KoMlrcuje sa
oueHy uo4o6nocru reMe, KaHALr.UarKr{rbe vr o4pelnnarra MeHTopa npeAnoxeHe reMe

AoKTopcKe 4ucepraquje Jburra:re Bacuh, Arann. lrHx. reoJrornje, rog HacJroBoM: ,,feHe3a u
ycnosu t4uprcynaquje eoda RotvlmeKcHux KapcmHux cucmeMa Kyuajcrco-6emauuqrcoz Jvacu6a"
(6p. I l3a9 ot 23. 06. 2016. ro4raHe).

Hayuuo-nacraBHo nehe Py4apcKo-reoJrorxxor $axylrera Ynunep3raTera y Eeorpa4y, Ho,

ceAHrluu ogpxauoj 29. 09. 2016. roAEHe ycnojruo je uornrunaH I4ssemraj Kouucuje sa
oueHy uo4o6nocr[ TeMe vr KaH4ilAarKIarbe rrpeAnoxeHe reMe .(oKTopcKe 4ucepraquje noA
rIcrIrM HacJroBoM. 3a uenropa je uuenouan Ap 3opan CresaHonr,rh, pe4onHu upo$ecop (6p.
11480 oa 4. 10. 2016. ro4une).

Behe uayunux o6racrll TexHutrKr.rx HayKa Ynuneprurera y Eeorpa.ry, Ha ce,qHilrlu ogpNaHoj
31. 10.2016. roAhHe AoHeno je Oaryxy xojou ce 4aje carJracHocr Ha rrpeAnor reMe
AoKTopcKe 4ncepraqnje KaH.qr{AarK}rrLe Jbr.rrane Bacuh, rroA HacnoBoM; ,,leHe3a u ycnosu
4upxynaquje eoda KounileKcHux KapcmHux cucmet4a Kyuajcxo-6enaHuuKoz Macusa" Ha
Py.uapcxo-reorrorrrKoM (parymery (6p.61206-515612-16 oa 31. 10.2016. ro4uue).

Hayuno-uacraBHo Behe Py4apcKo-reoJrolrror $axylrera YHpreep3r.rrera y Eeorpa4y, :ao.

ceAHlrrlr{ o4pxanoj 20. 10. 2016. roAEHe AoHeno je Oalyxy o npoAyxerby poKa 3a r,r3paAy

Aorropcxe 4Lrcepraqnje Jbumaue Bacnh, Ao 3aBprxerKa ruKoJrcxe 201612017 (6p. 1/551 oa
26.10.2016. ro4uHe).
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HayuHo-HacraBHo nehe Py4apcKo-reonorrrKor Sarynrera YHnnepsurera y Beorpa4y, na

ceAHrruu o4pxanoj 27. 04.2017. roArrHe r4MeHoBiLrIo je Kouucujy 3a oIIeHy Ia o46pany

AoKTopcKe 4ucepraqzje KaHALrAarKurbe Jburase Bacuh, no.U Hacnonott'. ,,feue3a u ycJto?u

tqupxynaquje eoda KoMnJteKcntN KapcmHux cucmeMa Ryuajcxo-1enauu'aKoz tuacuna" (6p

ll67 ot27.04.2011 . ro4nne). glauonu Korvrucuje cy rIorrItIcHI{uH oBoI- usnemraja'

Mecro 4ucepraqnje y oAroBapajyhoj nayuuoj o6,racru

.{orropcxa 4racepraunja KaHArrAarK[rbe Jbnraue Bacuh, IPITIJI. ]IHx. reonorzje, rIoA

HacJroBoM ,,leHe3a u ycJtosu quprcynaquje eoda KotrrmeKcHtffi KapcmHux cucmema Ryuajcrco-

1emauurarcoe Macu6a" rrpktilaaa o6lacrz rexHI4qKI4x HayKa, nayunoj o6lacrra ,,feorolllKo
r4HxerLepcrBo", o4Hocno yNoj Hay.troj o6aacru,,Xra4poreoJlotzja",:a xojy je Yurnep3l'ITer

y Eeorpa4y, Pyaapcxo-reoJrorxKu (laxynrer MaruqaH. 3a uenropa je o4pelen ap 3opau

Crenanonnh, peAoBHpl npo$ecop Yuznep:urera y Eeorpa4y Pyaapcro-reoJIoIrIKI4

$ ar<yrrer, yxa HayrIHa o 6lacr XI'r4poreoloruj a.

E*rorpaQcxrr rloAarlr o KaHArrAarKrrrblr

Jbu6ana M. Bacuh pofeua je 2. cenreu6pa 1981. ro.{}IHe y Eeorpa4y. Cpegrby MarlruHcKo-

rexHlrqxy IIrKony ,,fletap ,(panrultr" 3aBplxuna je y Eeorpary 2000. roAIlHe. ,{zunouupala
je Ha Py,Uapcro-reoIoIIIKoM ([axylrery y Beorpagy ef@), Ha ,{euaprluauy 3a

*r4po."ororr.rjy (AXf), y jyly 2007.IoALIHe, ca npocerlHoM oIIeHoM 8.46. Orro6pa 2008'

ro.urrHe yrrurcutaje 4orcropcxe cryluje na Pf(D, HayqHa o6lacr Xugporeonornja, I4 Kao yxy
cn equj aruo cr o4a6pa-na [3yr{aBarbe xI,IApo reonorraj e Kapcra.

Haxon AunnoMrrpar1;a)y noneu6py 2007. roALrHe 3acHoBaJIa je pagHI'I oAHoc na o4peleno

BpeMe Kao crpyqHu capaAHr{K Ha AXf-y Py.uapcxo-reoJlolrlKor (parynrera, r4e je h caha

3*oararu. .(o oxro6pa 2012. roArlHe, nopeA ucrpaxuBarlKl{x aKTIaBHocr[, o6anrzura je u
paAHe 3aAarKe rexHI4uKoI ceKperapa AXf, rojra yrryuyjy upuupeMy [I o6pagy rexHuqKe

lo*yr"rruqnje, u:pa,{y 6a:e nolaraKa. O1,2011. roAnne na PfO yuecrnyje y laacTaBu il
oApxaBarby neN6n na o6asegn[M npeAMer]rMa Macrep cryiluia Meruay"tteum nodseuuttx

uodr* pecypca u Memodonozuja HayqHoz pada. Y ssarre ucrpaxlaBaq-capaAHl'IK uza6paua

je 2012. roAuHe.

Crpyuuo r.r HayqHo ycaBprrraBalbe ocrBaputa je yueurheu na uefynapoAHrM xypcennua: 1.

Giochemistry, Isotopic hydrogeologt, Remote sensing, fpuq, Aycrpuja (2009); 2' Climate

Change and Impact on Water Supply (reue: BoAocra6AeBzlrbe Kao .4eo ql'IKnyca BoAe,

AHrponoreun yrnqaj Ha soAocHa6AeBalre, Analuga prt3llKa h yIIpaBJbaIba

soAocHa64enarrevr), Colyn, fpuxa (2011); 3. Problems and Solutions in Numeric Modeling

of Karst Aquifers, Tpe6ume, Eoura u Xeperonuna (2013); 4. Karst Eco Systems and

Geomicrobiologt, fyulun, Kuna (2014). Ilope4 rora, 6opannna je n y kllacwlryry 3a

HyKneapHa LlcTpaxlrBarba ,,ATouKu" y .{e6peU{HY, Mafapcxa, rAe ce ylo3HiLIIa ca paAoM

na6oparopuje ra zsnpuulJla [I3orotlcKe aHaJI[3e BoAa.

Y.recrsonara je ua.{onaahuu u uelynapoAHrlM HayrIHrIM cKynoBI{Ma us o6racru reolornje ra

xlrAporeonornje. Ayrop je u xoayrop yKynHo 35 pagona, npu rreMy je roayrop p.Ba pa4a y

,u"orrrrrra ca SCI Jrr,rcre (M22), Kao r4 ayrop I4 Koayrop qerrrpl4 rIorJIaBJba o6janrena y

r,rcraKHyrr.rM vronorpa(lujarraa uelyuapoAHor sHauaja. Yqecrnonala je y opranusaqnju

rvrefynapo4ne xou$epenquje "Karst without boundaries", Koja je o4pxana y Tpe6zrby u

,{y6ponnnxy, jyna 2014. Io.qI4He, a ol, 2014. ro.qLIHe yuecrnyje y opIaHI'I3a\Prih Kypca



,,Characterization and Engineering of Karst Aquifers xojz ce noA roKpoBllreJbcrBoM

LTNESCO rpaAlrrlrroHirnHo oApxana y Tpe6urry, EuX.

Capa\ueala je ua u3pa1u Brr[re HayqHo-t4crpaxr.rBatrKux upojexara, usnerurajau eta6opara
o xr.rAporeoJrorxKr4M r{crpaxrdBarbr{Ma E3BeAeHI{M ua repzropnju Cp6nje u y u}IpeM
perlroHy. Y.recnux je nayunor upojexra ,flomeruquja,t u nodnoze sa odpcrcueo rcopurulterue

nodseuruux 6oda" rojr,r (punaHcr4pa MunucrapcrBo rlpocBere, HayKe I,I TexHoJlollror pasnoja

(OI4176022). Ilopea rora, yqecrBoBiura je u ua BeJrr.IKoM uelynapo4nou npojexry Climate
change and impact on water supply (CCWaterS) xojra je pea-uu:onalo 18 uncrrlryuuia uz JI4

Enpone.

Y crou crpyrrHoM pily 6asu ce Ecrrr4Tr{BarbeM reHe3e H ycnoBlrMa Il[IpKynaunje uoAseMHLIx

BoAa y Kapcry, [r3ororrcKoM xlrAporeolornjou, MoHLtropI4HroM no.{3eMHLIx BoAa, Kao }I

3arrrrr4ToM noA3eMHLIx Bo.Ua y Kapcry, Ilro je cBe yKJbyrleHo t,r y AflcepraUujy xoja je
npeAMer oBe oueHe.

I4crpaxwaqxe aKrrrBHocrtr ocrnapyje Kao r{JraH IJeurpa 3a xu.qporeonorujy Kapcra Ha

lenapruany 3a xnAporeolorujy Pf@. glan je Cpucror reoJIoIrIKor ApylrrrBa (Cf,{) u
I4nrepnaquoHaJrHe acoquj auuj e xuAporeonora (IAH).

2. OII}IC A]TCEPTAIIIJE

Crpyrcrypa r caApxaj trcepraqnje

,{oxropcxy 4zcepraqujy KaH.ur,rAarK}tLe Jbr.rrsane Baczh uuHe cneAehe reuarcre ueJII,IHe ca

nehrau 6poj eu [ornoulaBJba:

Ynol
IJurenu AoKTopcKe 4Iacepraqnj e

,{o ca,qarn m a c a3Hat$a lr3 rIpeAM erH e npo 6leMarliKe

.{oca4aInm a hcrpa>KvrBarra y o6lacru Kyuaj cro - 6 eJbaHV qKor MacI4Ba

Ouurre KapaKrepllcrl{Ke rcrpaxHor uo4pyuj a

KoHqelunja llcrpaKrlBat+,a v npl{MerbeHu MeroAcKI'I flocrynuu ca

r,rcTpaxlrBalsa
Oaa6zp roxaqzja 3a I{crpaxl{Barbe reHe3e }I ycnoBa urlpKynau}IJe
6eranuqKor Mac[Ba
TepeH cxa rrcrpaxuBarba n go6IEj eHLI pesynrarll
Anarusa p$ynrara I,I 3aKJbyqIIu

3axrsyuax
Jlureparypa

MeTOAOIOTUJOM

no4a Kyuajcxo-

Kparax [pHKa3 uojequua.rHlrx rlorJraBJba

y Yeody AorropcKe 4ucepraquje, KaHA[r.qarKurba 4aje ocnpr Ha BaxHocr noA3eMHI4x

BoAHr,rx pecypca ca noce6ru,rM aKueHroM Ha no4e (fopurpaHe y oKBLIpy KapcrHe vt:'n.aurz,.

Harnaurana Aa Hajnehy Herro3HaHr.rqy 3a EcrpaxuBaue [peAcraBJba lpyuxur,roHucarle
KapcrHe HexoMoreHe u aHr,r3orponne cpeALIHe v 3a unje je IIo3HaBaIbe uorpe6uo
yrnplunarre 3oHe npuxpamr,rBama BoAa, Be3a u:rvrefy no.u3eMHLIx I4 rloBplxlrncKr,rx Bo.4a,

leplroAa xojz no4e rrpoBeAy y no.q3eMJby u gy6uue 3ilJlerarba KapcrHI,Ix KaHaJIa ca XJIaAHIIM

yt rorrJrr,rM Bo,qaMa. y Veody KaH.{}rAarKrrrba HaBoAI4 u pa3Jlore 3a onpeAeJberbe 3a



llcrpiDKplBarre Kyuajcxo-6erasuqKor MaclrBa y r.rcrotrnoj Cp6r{rE y KoMe ce Ha penarr4BHo
KparKoM pacrojarry janrajy xnaAHe BoAe y nv4y jaxux KapcrHr.rx BpeJra, u uojaae rorrJrr,rx
KapcrHLIx tl3Bopa y rruxonoj HenocpeAHoj 6truzutu. Beh y oBoM leny rocraBJba xflrrore3y
Aa Bo.ue pirnrrquTe reMneparype ca ilcre roraqnje, urraK rrorr4qy ]r3 ),urcre KapcrHe kr3aatkfo,
0AHOCHO IA3 IdCTOT KOMIIJIeKCHOT KapCTHOT CrrCTeMa, aJru ca pa3Jrr{KoM y norneAy pacnopeAa
z uoroxaja KapcrHr{x KaHiura Kao npr4Br4JreroBaHr,rx 3oHa Kperarba BoAe.

y nornaBJby Iluneeu doxmopcrce ducepmaquje Ka:a1LrpLarKlrrra 4e$unurue ur4J6eBe
[crpaxuBarra h Aenil Hx Ha orrrrrre r4 yxe. Y onume qwbese cBpcraBa 4eSrauucarre reHe3e
noA3eMHr.rx BoAa, lrc.qBajame KoMrrJreKcHr4x KapcrHtx je1uuuua Apyror peAa y oKBr,rpy
v'acvlBa u 4e(pI,IHncarLe I6l4xonor (pynxqhoHrrcarba, o,qpxrrBo ynpaBJbarbe pecypcuMa pr

loArl3arbe cBecrI.I o orryBarby noA3eMHr4x BoAHr.rx pecypca 3a pa:noj Typra3Ma vr

rroJborlp]rBpeIe Ha rlrldpeM uoapyujy vrcTpa)KvrBama. Y yc{e qh,bese cBpcraBa .qeQrEHucame
Be3e rIoBpIxIdHcKLIx E rIoA3eMHr{x BoAa, yrnpfr,rnarre crapocrkt r, flporleHy ay6nHe 3irJrerarba
Bo.Ue, LI3Meny xerr,rujcKor cacraBa Bo.qa oA yna3a Ao u3na3a u3 clrcreMa, yrnpfznaEe
vHTeH3IITera u gy6uHe 6ase xapcru$zraqzje u oAroBope Ha nperrrocraBKe o nocrojamy
rpejnnx rena y ly6uuu creHcKe Mace. Ha xpajy rrorJraBJba KaHAr.r.qarKu*a gaje KparaK ooBpr
Ha yKynHo Ao6ujene pe3ynrare LI pa3Marpa .4ocrlrrHyrra HprBo oAroBopa Ha [ocraBJaeHe
rIuJbeBe.

Hape4ua ABa nornaBJba pa3Marpajy 4oca4arrrlba ca3Harba ns upo6reMarr4xe :a rojy ce Jb.
Bacr,rh oflpeAenl{na, Kao L pe3ynrare paHnjux r4crpaxr,rBarLa clpoBeAeHr4x y o6nacrr.r
Kyuajcro-6eJraHlaqKor MacLIBa. flor.rranre o docadautuuM casHanbutra us npeduemrue
npo1neaamurce ca.qpxu un(fopuaquje o uelyuapo4uurra HayqHr4M rcKycrBlrMa Ha
rpoyqaBariy reHese n ycnoBa qupxynaqnje noA3eMHr.rx BoAa y Kapcry. Pa:uarpajy ce
reopujcxa rllrarra qnpryraquje BoAa, Kao r.r rpoqecu xoju yruuy Ha ([opuupame rrrrxoBor
KBaJII4Tera. Ioce6no HarJIaIrraBa snauaj rr3ororrcKr,rx MeroAa u uctopujy riktxoBe nplrMeHe y
xl'IAporeonornju. Y norrasJby o docadqrutbzlM ucmpailcusanbu"Ma y oKBlrpy Kyuajcro-
6erasnqror MacIzBa Aaje AeraJbHr,r nperneA npnKyubeHr,rx noAaraKa o reoJrorrrKr4M,
reouop([onorrl{M, xla4porpaQcxurra h xLtApoJrorrrKLrM, Kao u xulporeonorrrKnM
vcrpaxlrBanr.rMa cnpoBeAeHuM oA crpaHe BeJrLtKor 6poj a ucrpaxuBatra.

florrasJbe Onutme KapanmepucmuKe ucmpa)rcHoz nodpyuja cacrojn ce oA ocaM
rIorIIorJIaBEa. Y npBr.Ix uer ouucyjy ce reorpaocxu uoroNaj ncrpaNHor npocropa, oco6une
KJIuMe, xugporpa(pcKe lI xurponomKe, reoMop$olourxe KapaxTepr4crr4Ke repeHa (noce6Ho
rIoBpIrII{HcKIr LI rIoA3eMHr{ KapcrHu o6ruqu). Aeo o reoJrorrrKr.rM KapaKTepvcrr{KaMa capp)Ku
npLIKa3 JlllTocrparurpaQcrux je4znuqa r.r rexToHraKe repeHa. Y ruesroM rrorrrorJraBJby,
KaHArIAarKI4Ba olncyje xrz4poreonoruKe KapaKreplrcrr4Ke KapcrHe u3ilalu yxryuyjyhn
xngpoxeuujcrce oco6uue I{3AaHcKLtx BoAa r4 pex}rM 83,{arxHocru. Y onorra.Ueny Bprrrrr [o.qeny
aoga Kyuajcxo-6ersannqKor Macr{Ba rpeMa reMneparypu Ha xnaAHe (rc 12 oC) , rorrJre
no4e (npexo l2 'C). Ocuon oBe rloAene je cpe4rra roAr.truba reMneparypa Ba3.uyxa o6lacru.
Y rpynn rorIJILIx ro4a u:4naja cy6repuanne (13-20 'C) u repMiLrrHe no4e (npexo 20 'C). Y
oKBI4py oBor IrorJIaBJba npr,rKa3aHe cy reoJrorxxa rr xr{rporeoJrorrrKa Kapra rl:pafeue y fI4C
4nrura-unoj rexnororuj z.

llorlanrre Konqenquja ucmpa)rcu*aha u nput4etueHu uemodcxu nocmynqu ca
uemodonozujou ucmpa)rcusalba caqpltLt rpu rrorrrorJraBrsa: 1. Konqenqzja ncrpaxvaausa;
2. KpurepujyMll3a us4najame KoMrrJreKcHrrx Kapcrnnx cr4creMa xoju cy npe.{Mer aHurvle; yt

3. flpuuerrenu MeroAcKlI nocryrrqu. Kouqenquja ucmpalcusatuo caApxr{ npr4Ka3
rIpvMerLeHLIx MeroIoJIoIrIKr,rx nocryrraKa palr4 nplrxylJEarba norpe6nor o6uua noAaraxa



xojurra je rpe6a.no 4eSrauucaru rapaMerpe KapcrHe vla1Lan:z. flpurasan je r,r xouqenryaJrHll

anropr4TaM rro KoMe cy BprrreHa rlcrpaxr,rBarba 3a norpe6e auuulrr3e reHe3e BoAa y oKBI'Ipy

KOMTTJTeKCHIX KapCTHI.IX C]ICTeMa.

Y 4eny xojra onncyj e xpumepujyue Ha ocHosy xojux je ussprueHa rutacuQuxaquja xapcmuux

cucmeqa Jb. Baczh uoce6no u:4naja Ana: l. feorornjy repeHa - rvlr\ gy6uuy uplpKynauilje
BoAa; u 2. Tevrteparypy u xeuujcxe KapaxreplrcruKe roAa. I,IsAnojena cy uerupu rrra
KOMrrJreKCHr{X KapCTHUx C}ICTeMa:

a

a

a

Kapcrnu CIICTeM Ca IpaBITTaIIUOEIIM TlttIOM III,IpKynaquJe IIo.U3eMHlIx BOAa,

Kapcruu cllcreM ca acueHAeHTHHM TI'IrI6M Ilupxyralluje noA3eMHI'Ix BoAa,

Kouu;rexcur{ KapcrHrr cflcreM ca upeouafyjyhr.ru rpaBI,ITaII]IoHzM T]IrIoM qlapxy,'raqzje

y oAHocy Ha nplrcyraH lr acrIeHAeHTHu'ty[t qrapxyraqr.rje (rpanuraqlloHo-acuen4eutru),

Kounrerccu[ KapcrHrr cucreM ca npeonnafyjyhnu acIIeHAeHTHI{M TtIrIoM uLrprynaquje y

oAHocy Ha nplrcyraH r rpaBurarlLroHLr rr-rn uLlpKynauuje (acqen.qeHrHo-rpaBllTalluonu).

Cnu rlrnoBlr cy [ope.u orI,rca uponpahenn u rreMaMa xoje unycrpyJy MexaHu3Me

qupxyraquje Bo.{e.

y oKBrrpy Ilpurverueuux uemodcKux nocmynqKa KaHATIAaTKLIIra 4aje ouuc repeHcKl'Ix

aKTr/rBHocrra, Kao r4 cnpoBeAenrax na6oparopzjcrux z xa6unercKr4x paAoBa y oKBr'Ipy cBaKor

nprlMerLeHor MeTo.uonolrrKor nocryrlKa.

Oda1up noxaquja 3a ucmpaucunqtue zeHe3e u ycrosa quprcynaquje eoda Kyuajcrco-

flemauuqrcoz ivtacu*o caApxr.r onuc nojana u o6jerara rojn cy 6urm rpeAMer npoyqaBama.

Yxyuno cy alaJwaupaue 33 nojane u o6jexra noBpIIrlrHcKLIx u noA3eMHlIx Bo.{a, Ha xojurraa

ce roKoM jegnorogu[rrber xr,rAponorxKor uuKnyca, Ha KBapranHoM H]IBoy, BpIrMo

KBaHTurar[nuu (rrleperbe rrpor[uaja) n KBil,rLITarnBHI{ MoHLITopuHr ((fusuuxo-xeunjcrce,

r{3ororrcKe H KapaKTepr{crprKe Mr{KpoKoMuoHenrz). Y oeoN{ Aeny KaHAI{AarK}lrba HaBoAI4 lI
ocriura lrcrpaxrrBama xoja cy clpoBeAeHa Ha oga6panrau lorcaqujaua (ysoproname creHa 3a

yrnplunarre ca4pNaja cra6zmrux I,I3oroIIa, yrnplunarre ca4pNaja o.(pefeHzx

Mr{KpoeneMeHara u rrJreMeHr,rrrrx racoBa y BoA}1, rocTaBJbaBe xap6onarHl4x nJroqvUa Ha

Tepeny lr rbrlxoBe aHaJII{3e, y3opKoBarbe h a:aaJwr:,e cralarunra).

Y uoruorlassy lrlsdeajarue KapcmHtx cucmewa y oKrupy Kyuajcxo-6eJ'baHuqKoz Macu1a,

orrr4caH14 cy KoMrrJreKcHr,r cucreMr4 EersasrEIle ca rpaBI4TaIII{oHI{M TIlrIoM qlapxy:raunje

(Cynu ,{o, n:nop enr4Kapcr, nehzna Xuexona peKa rr cucreM Belnxor u Ma-uor npela), rao

u Kyuajcxor Macr,rBa (cncrena Irlcroqnu o6oA 3norcKa Bpena - Bpena Belrennne, BorouEncxa

uehuua, PaAosaHcxo Bpeno r.r fpsa). Cucreuu ca acIIeHAeHTHHM TI4rIoM qrrprynauuje

zs4nojeuu cy caMo no o6o4y Eerauuqe, a pirBpcraHtr cy y fpyuy ceBepHl{x cucreua Cl
(Mnana - Eerocanaq - EerocaBarl 2) u C2 (Cy6repnaa,rHl4 rl3Bop y Cynou Aoly -
Kpenorsuncra 6arrnua). lloce6no ce u:4naja pr pa3Marpa crlcreM Mra;ranonaqxa 6arrzqa.

Y ornupy xou6unonaHux KoMrrJreKcHkrx KapcrHllx cl4creMa, Jb. Baczh, na Eeranrl'{xol\a

MacuBy Ha ocHoBy upeonnalyjyher rnna yrc'wr\auba, uzgnaja cauo je4an rpaBlaTaulloHo-

acrleH.ueHrHu crrcreM, xoja Ha3r.rBa cr,rcreMoM Kpynajcxux nojana (Kpyuajcro BpeJIo,

6yuroruna ca cy6reprraaJrHoM BoAoM r.r repMilnHll LI3Bop na Kpyuaju). Y oxnupy Kyvajcror
Mac[rBa usgsaja rpr{ KoMnneKcHa cr{creMa, rtpu qeMy je jeaan rpaBI{TaIIr4oHo-acIIeHAeHTH}1

(Cncenaq - Bpeno I-{pnnqe n 6yuoruna y CucenUy CI,IC-l), a 4na cy acUeH.UeHrHo-

rpaBlrrarluona: a) Cucreu Kpunn Bnp - xoju ce cacrojn o.{ npeoBnalyjyher cy6reprua.nnor



LI3Bopa KprEnonupcra 6arruqa I4 Bpena IJpnor Tzuora v 6) Cucreu Mprsraur - roju ce
cacrojn o4 6yruorune I4EEO| -2 u cavor Bpena Mprzru. Onaj aeo rrnycrpoBaH je raprou ca
nonoNaj eu cnux r.rs4noj eHrrx ctrcreMa.

flornanrre Tepencrca ucmpa)rcu*auba u dodujenu pnyrmamu cacrojn ce oA rrer rrorrrorJraBJba
y rojuua cy npuKa3aHrr pe3ynraru cnpoBeAeHr4x repeHcKlrx, ra6oparopnjcxnx u
xa6nnercx[x aKT]rBHocrn. Y norrrorJraB ny Pesynmamu cadptrcaja cma1wtHux u3omona t8O

u 2H 
lfuopuupatue LI4MJI) u joucrcoe cocmana y nadaouuarwa KattvtAarxr{rba npuxa:yje

p$ynrare cagpNaja cra6unuzx u3ororra u joHcxor cacraBa aruoc$epcKr.rx rraAaBlrHa (rcurua

n urer) npr4KynJbeHrx Ha rpu noKauuje y orcnupy MacuBa (Crpuocren, Eyconara ra Beruxa
Bpesonuqa). llpuxasanu cy lujafpaMlr (poprraupanux JroKurJrHr4x r,r3ororrcKr4x MereopcKr{x
nunnja (nI4Mn) 3a cBe rpr.r noKarlnje, rao n Snna-nna JII4MJI Kyuajcro-6erbaHnqKor
MacuIBa, nojn cy KaHrlrAarKr.rrblr oMoryhzrn ryuaqerre caApxaja craluJrHlrx Lt3orona 18O z
2H y uonpnudHcKlrM r{ rror3eMHr{M Bo.{aMa ra yrnpfuname rbr4xoBe Be3e ca rraAaBilHaMa.

y oKBI,Ipy p%yilmama ucmpacrcuaatuq ododpauux KopcmHux cucmewa u3JroxeHrr cy
pe3ynrarl{ KBaHTrrrar}rBHor H KBiurr{Tarr{BHor MoHrrrop}rHra rroA3eMHux Bo.{a. Besa
noBpInI,IHcKrrx lr noA3eMH[rx BoAa pa3Marpa ce npeKo pe3ynrara cra6r,rmrux r,r3ororra ]r
IrllxoBor noroxaja y o.qHocy ua (popurapany JI?IMJI Kyvajcrco-6eJbaHlrrrKor Macr.rBa.

Caapxaj pa.ulroaxruBHr.rx lr3orona l4C, 3H u 3H+3He ropzruheu je 3a npoparryH crapocrlr
noA3eMHrIx BoAa, AoK cy aHar.rLr3e cagpxaja nJreMeHlrr[rx racoBa onaoryhrare npopaqyH
TeMneparypHllx ycnoBa xoju cy BnaAiurlr y 3oHr.r np[xparbrrBarba y neprolrrMa
uu$unrpaquje no4e y noA3eMJbe. Onaj Aeo r.rnycrponaH je 6pojnuu ralerravra,4rajarpaunua
rr rrreMarcKrau npo (p n.u vtv,a ca.uy6u n ou 3 turerarba KapcrHlrx KaHiura.

flornornas,tse uynmueapujoHmHe cmamucmuuKe aHar\u3e caApxtz aHuwr3y ocHoBHprx

Srasuuxo-xeluujcxrax napaMerapa u joucxor cacraBa BoAe KnacrE$uxonaHrax y rpr{ rpyne
rlo.qaraxa roje Jb. Baczh HuI3rrBa: 1. ucroqsoM crpaHoM,2. rpynaqnjou rpaB[Taur{oHr,rx
Bpena ca 6p:orra qupxynaqujorra u 3. rpynaqujou repMiurHr.rx soAa. AHaru:a je 5azupataua
no xaquj croj npnn a4n o crvt u xngpox euuj cxoj nporraeHJblrBo crr4.

y Aeny papla xojz ce 6asu p%yrmamuttra nempororuKux u xudpozeoxeuujcrcux
ucmpa)rcu*qtbo, KaH4lr.(arKr,rrba z3Hocr{ r{ KoMeHTapume pe3ynrare caApxaja cra6u.nuor
rr3ororra 13C y creucxoj ruracn. Onu noAauu ouoryhu ilLr cy u ropexqujy npopaqyHa craposrrd
BoAa MeroAou 1aC. .{ar je ra6erapnn np}rKa3 rroqerHr{x u rpajrrnx rexr{Ha xap6onatrux
nJloqr4rla roje cy 6rare nocraBJleHe Ha noBprxLrHr,r repeHa, yKonaHe y 3eMJbr{rlry, y xnagnoj
u rouroj r,r:nopcxoj BoAr{, noHopcKrrM ToKoBr{Ma, nehr,rucrou r.r3AaHcKoM rory. Ihouuqe cy
6opanule Ha repeHy 11, o4uocuo 18 ueceur{ Ha pa3rwr-ukrrnrvr noxaqnjarua. Ha ocHoBy
4o6njenux pe3ynrara uenera je 3aKJbyrrKe o pacrBopJbr4Bocrlr xap6ouaruux creHa y
pa3nlarluruM cpeArrHaua. Y oBoM leny r.r3Hocr.r 14 peynrare ca4pxaja Mr.rKpoeneMeHara y
xnaAHlrM vt rorrJrr.rM BoAaMa (12 loraquja), npfl qeMy eaxmyuyje Aa ce ca,qpNajz
MuKpOeneMeHaTa HiIJIa3e I4CIIOA MaKCLIMaJIHO .{O3BOJbeH}Ix rpaHI4Ua 3a BoAe 3a uIahe. I4nax,
IIoBlIIrIeHe KoHrleHTpauuje y rofrJrr.M BoAaMa y oAHocy Ha xJraAHe BoAe, yKa3yjy na
npononrl,IpaHu KoHTaKT BoAe ca BynKaHvffuua (4aqrnrunaa), rcojz Mory .ua npe4cran:lajy
rpejno reJlo no.u3eMHrdM Bo.qaMa Ha 3anaAHou o6o4y Macr,rBa. Jb. Baczh HaBoAtr ila je
cagpxaj Mn, Cr, Cu u Ni ucnoA rpaHr,rqa 4erexqrEje xopnruheulrx MeroAa, 4orc je ca4pxaj
Sr, Cr, As, Fe, Li, P u Si, ueurro nehz, uoce6no y BoAaMa cy6repuanHor lr repMaJrHor
KapaKTepa. Kan4z4arrurba HaBoAu ila crapocr crurJrarMura Lr3 Eoronr,trcxe nehsue lr3Hocu
154.630 + 1.903 roAI4He, Ha ocHoBy qera h3BoAr,r 3aKJbytrre o aKTuBHocrlr KaHiura u [poqecy
naneoKapcruSuxaquje y oKBr4py oBor Aena Macr,rBa.



Y uocleArreM Aeny oBor [orJraBJba KaHAr4AarK[rba HaBoArr p%yilmame eudeo-eudocxoncrcux
u peuHmepnpema1uje Kapoma)rcHux ucnumunqtua Ha noxaqujaua Kpynaje, Cucenqa,
Kpunor Bupa u Cyno4orcre 6arruqe, Ha ocHoBy xojux r{3Hocu 3aKJbyrrax Aa ce Ha

noMeHyrLrM roraqnjaua pa1kt o BeoMa ay6oxoj qupxyraquju BoAa, oAHocHo .ua je
rapcru(pzraquja xap6onauror ue:osojcKor KoMrrJrerca pa:nnjeHa 3HarHo ucnoA epo3lroHor
6azuca, Kao u lrcnoA .{Ha Ao cala AocerHyrr4x KapcrHr,rx KaHaJIa. HasoAIa kt Aa ce Moxe
rrpernocraBvfiu Aaje rapcru(puxaquja sa nehunu vcilvtr:aBanux noxaqr.rja, pasnujeua 4y6me
oa 500 m y orHocy Ha epo3uolau6a3uc, oIHocHo 3oHe npr{MapHor.qpeHr4parba usAaHu. To
LrLe y npnnor re3r{ o pasnr,rhy KapcrHo-nyKoruHcKor rvfira vl:,Aarl^u, y KoMe ce noA

cnequ(fuuru.rM, JroKuurHlrM ycnoBuua, Sopunpajy noge rroBlrrrreHe reMneparype (16-36 "C).

flornasJbe Auanusa p%ynmama u 3aKlbyuqu cacroju ce oA 9 uoruouar.lra, y xojunaa

Kau.ur.r.uarKr,rlba lr3BoAr4 HeKe o4 naj:uauajuujux 3aKJbyqaKa oBe Aucepraqraje:
- @opuuparbe no.u3eMHr{x no4a Kyuajcxo-6eranurrKor MacLIBa 14 }bklxoBor xeuzjcror

cacraBa rroqume jorl y KoHTaKTy ca [oBprx]rHoM TepeHa. Hajrehe KoJrr{q[He
rloBprxr.rHcrr{x BoAa y rroA3eMJbe 4ocnenaj} an(fysnuM npoqypuBarreM, rpeKo Marbe

r4Jru Br.rm e xapcra(p uroBaHe KapcrH e noBprxlrH e.

- YracroM y noA3eMHlr KapcrHu cr4creM, a ycne.u HrrcKe KoHueHTpaquje pacrnopeHlax
MllHepanHr,rx rvrarepuja y BoALt, BoAa cryna y [HTepaKrlujy ca creHcKoM MacoM, pacrBapa
je, u yz o6orahunarre xeuujcKor cacraBa r,r r43MeHy $uszvxux cnojcrana, Bprua yruqaj
Ha npomlrperre nocroj ehzx uyxor Lrlaa yr KaHaJra.

- Ycroeu 3a Hacranax cy6repMiurHr,rx pr repMzurHr,rx KapcrHlrx BoAa crBopeHlr cy roKoM
BeoMa Ayror nepr4oAa xapcru(fuxarluje KapcrHlrx crzcreMa, y uujeu cy HacraHKy
najnehy ynory uMaJre xhAporeonorrrKo-reoJrorrrKe 6apzjepe. 3onarnocr qzpxy.naqzje

noA3eMH[x BoAa y BeprrlxirnHoM npo(pnny ycnonrana je pa3nilrlrrrry crapocr u
xr{Aporeoxeuuj cxe KapaKTepr{cr}rKe.

- Hajnehy crapocr BoAe He KapaKrepurre h uajnuura reMrreparypa BoAe. BoAa ca

xajnuurou u3MepeHoM reMneparypoM o.u 36 "C r4Ma crapocr ol2.68l ro,{uHa, .{oK BoAa

ca crapomhy oa 5.979 roAr{Ha r{Ma reMrreparypy BoAe rrpoceqHo 19 oC. Bo.qe 6raro
rroBr4rrreHe reMneparype, Hacrane y ycnoBr,rMa HopMil,rrHor reorepMzLrrHor rpa4ujeuara,
r.rrraajy Hlrxe reMrreparype, rurlr Ayxe BpeMena 6opane y roA3eMJby I,I uuajy nehy
crapocr. Beporarno uocrojarre rpejuor rena (nyrraunru), uv,a 3a pe3ynrar 3HarHo

Br,rure reMrreparype Ha uoje4uuuu nojanaua.
- ZsororrcKe aHaJrlr3e yrBpAr{ne cy Aa ce na Kyvajcro-6eralruvKoM MacuBy Hirna3e

noA3eMHe Bo.qe pa3nrrqure crapocrr4: ,,MJIaAe" or cBefa HeKoJIEKo AaHa Ao HeKoJIuKo

Meceuu, npeKo penaruBHo crapr,rx no4a (4o 26 rolusa), 4o neoua crapllx BoAa or oro
6.000 roAr{Ha.

- Hajay6Jba rllrpKyna\uja o4nnja no ceBepo3anaAHoM, 3anaAHoM n jyrosana4HoM leny
Mac[rBa, rrrTo ce o,{paxaBa r{ Ha reMnepaTypHH pexr,rM, Kao r,r Ha xr{.{poreoxerraujcxe
KapaKTepucrr{Ke.

- Cne aHirnu3upaHe xJraAHe BoAe npr{npaiy Ca-HCO: rpynr BoAa, ca oxo 80 Yo cagpxaja
C** u HCO:- y joncrou cacraBy, 4or cy6repMiurHe v repManHe BoAe npzna4ajy Ca-Mg

-HCO: rpynz, u3y3eB Mnranona.{xe 6anuqe, xoja rro cnojuna xu,4poxeuujcxvu
KapaxreplrcrlrKaMa npunaAa Na-K-HCO:-SOq, rrrro uornplyje Aa cy oBe Bo.qe

$ opuupau e y .upyraqrEj oj reononrxoj crpyrcr y put Lt reoxeunj crv M yc JIoBuMa.

- Ha noapyujy Ky.rajcxo-6eJbaHr.rrrKor Macr{Ba pacrBapame rap6onara Bprrru ce yrnaBHoM
no4 4ejcrBoM yrJbeHe KlrceJrrrHe, rrrro norBpbyje il Aa lacrpaxHo nogpyuje Huje
KoHraMr.rHr4pffi o, rj . roa yruraj eu aHrponorenor (paxropa.

- fiy6uua xapcruQuraqnje y oKBrpy Kyuajcxo-6eJbaHr.rrrKor Macr,rBa BepoBarHo npena3l,I

u I km y oAHocy ua o6o4ne AenoBe repeHa. Irl:npurena no.{ena no.q3eMHr4x BoAa y



3aBl{cHocrr{ oA crerreHa Kapcrr,rtburarluje v ly6vue qrpxynarlzje je cre4eha: 1.

lpl{noBprxr.rHcKa qupxyraqzja, y orBr{py rpaB}rraur.roHor rvrta ucrurl€Irba, 2. ay6sa
qupxyraquja, y oKBrrpy cna6nje ucrryqane creHcKe Mace, r4cnoA AoMr4HaHTHlrx Karrzlla
rpaBlrrarluoHor ucrt4rlarba, 3. 4y6ora cuSona,tna qupxyraq[ja (acuenAeHTHrr rr4rr

ucrurlarua), 4. qnpxynaqrEja cy6reprrazurHr.rx BoAa y oKBrrpy cta6nje }rcnyuaJrr4x

creHcKrdx Maca lrcloA rnaBHlrx KaHaJra cu$onzurne (acqenAentre) qupxylaqnje, u 5.

BeoMa ay6ora uupxyrauuja repMirnHzx rroA3eMHrrx Bo.qa.

Y onoru nornaBJby KaHAh.{arKErra 4aje ocBpr Ha noreHrlrJw, , rraoryhuocr xopr.rmherra
xJraAHr4x, cy6repua-rnilx Lt repMiurHr4x noaa Ky.rajcro-6eranhrrKor MacprBa, Kao r{ Ha

rbkrxoBy 3arrrrllTy. Aa:se y reKcry prrMarpa Aonpr{Hoc noje4r.rrrux nplaMerLeHux

Mero.uonomKr.rx nocrynanav yra:yje Ha npe.uHocrr4 u Herocrarxe o4peleuux Mero.qa.

Y :arrryuuoM, AeBeroM rrorJraBJby .quceprarluje,Ibunasa Bacprh cyMltpa pe3ynrare cnojrax
npoyqaBarLa reHe3e v ycnoBa qrapxynaquje no,u3eMHr.Ix Bo.qa Ha 15 zs4nojenux
KoMnJreKcHr{x KapcrHr,rx cucreMa. Koucraryje ila cy KoMnJreKcHa ilcrpa:xyrBarba Ha BeJrr{KoM

6pojy uojana u o6jenara Aorrpr.rHeJra KBirJrr4reruujeru u cneo6yxnaruujervr carneAaBarly

Synrquonucaeba KapcrHe ur2aHLT, Ha ocHoBy rojzx je ynanpeleH orrrrrru Hr4Bo 3Harba o onoj
:nauajnoj o6racru ea 6y4yhe perlroHaJrHo cua6genarbe Bo,{oM r.r ropuruherbe reorepMaJlHor
norenqzja-na, Kao u reHe3u Bora y Kapcry z uoryhnocrr4Ma (popuupama BoAa BeJruKe

crapocrr.r y .{y6orurra crpyKrypaMa ca ycnopenuj ou Bo.qo3aMeHoM.

Y cnucxy nr.rreparype nane4euo je 118 6u6ruorpa([cxzx jeaunwla, xoje o6yxnarajy
najsnauajnuje reopujcKe paAoBe y rrpeAMernoj o6nacu{, Kao u 6pojne crytuje,4ncepraqlEje
I4 paAoBe xojn pauraarpajy cuequQrauuy reMarrKy BBaHy 3a rpocrop Kyuaja u Eerasuqe.

3. OTIEHA AITCEPTATIIrJE

Canpeurenocr, oplrrrrnaJrHocr n sna.raj

llo4seune Bore rpeAcrarrajy r,r3y3erHo :uauajaH pecypc :a ropraurherLe y pa3nlav,vffe

cBpxe, npu qeMy cy BoAe r,r3 Kapcra rr3Bop csa6Aenarra oKo 20 Yo cP,ercKe noflynauuje. Bo4e
KapcrHr{x u3gLart*t rro npaB]rny urvrajy 4o6ap KBiLrr]rrer [r np]rpoAHe $usuvrco-xeuujcxe
KapaKTepucrrrKe, a yHyrap xap6onarHr4x creHa Mory ce aKyMynlrparr. BeJrhKe KoJrr4ullHe

no.ua. C .qpyre crpaHe, KapaxTepr.rue r4x HepaBHoMepHo r4crurlarbe rI BeJILIKa parLzBocr Ha

sarafiunarre, s6or cta1ux caMorpequurhanajyhzx cnojcrana. Hajnehy HerIo3HaHHIIy

rrpeAcraBJba neplroA xoju no4a npoBeAe y noA3eMJby, a noce6aH lrcrpiDKI4BaqKI4 I43a3oB

rlpercraBJba yrnplunarre 4y6r,rHa 3iurerar6a KapcrHlrx KaHiura xJIaAHlIx I4 ToIIJII4x BoAa, aKo

ce oHe janrajy ua 6rucrou pacrojarry. YrnpfuBarLe crapocrlr oBlrx no4a rpe6a,ro 6u la
6yge npnu Kopax y roM npaBrly. Haxarocr, y Cp6njn oBa Bpcra rrcrpaxuBarLa 14 npr4MeHa

LI3orofIcK[Ix aHiurr{3a Kao rJraBnor cpe.qcrBa aa ce ,qobe 4o norpe6nnx znlpopuaquja, cBe .uo

oBe 4ucepraqnje, Hlrcy 6ure aKTr,rBHo npuMerLLrBaHe y nparclr xr{rporeonorxKlrx
rrcTpaxlrBarba, a Hapoqr4To He y TepeHhMa KapcTa.

,{oxropcxa 4ncepraquja Jbu;raHe Bacuh je opurunaJrHo, caBpeMeHo n ca4pNajuo HayqHo
geno xoje je orraoryhr{Jro HoBa ca3Harba o MexaHr.r3rvry ([yuxqktoHncaeba aHum3vtpa:aux
KapcrHr.rx clrcreMa ra xoje he na 6asu ocrnapeHux pe3ynrara orraoryhuru u 6ygyhuw
llcrpaxr{Baqr,rMa Kapcra plaJbu pasnoj rraero4oloruje r{crpiDrr{Barba 3arBopeHr4x vI

nony3aTBopeHllx IeoJIoIIIKux cTpyKypa.



Y pea-nrasaquju ucrpaxyrBarba lbumaua Baczh 6uta je cyoueHa ca Hr,I3oM 'reurxoha xoje je

ycnerrrHo rrpeBnaAaBana. y nauroj 3eMJblr Lr y [II4peM oKpyxemy cBera HeKoJrI4Ko

la6oparopuja je perucrpoBaHo 3a alaJru3e paAI,IoaKTI4BHlIx u3ororta, v! np[I ToM je rruxora

ueHa BeoMa Br,rcoxa. To je lr uraBHI,t pa3nor Harrrer saocrajarsa y roj cuequQnunoj rpaHLI

HaytrHe o6lacru no xojoj cy Jyroclanuja n Cp1uja ynex 6ulu rperlo3HarIbvtBvI y cBery, cBe

o.u BpeMeHa ocHl4Baqa xapcronornje Jonasa I{nnjnha Ao AaHac.

llope4 rora ro npBr.r nyr y Hac cy 3a v3papy je4ne gucepraquje ropuruhene u noje4une

MeroAe xoje ce perKo npnuemyjy y xlrAporeonourxoj npaKcI,I urv ce rex pasuEjajy. To ce

oAHocr,r Ha aHaJrr13e pacrBaparba cnequjannux xap6oHarHrx rnotll4ua xoje ce yrpalyjy u:ru

uocran6ajy Ha pa3nr{qr{TlrM loraqnjarvra Ha repeHy, Kao a BLIAeo-eHAocKoncKa

lacTpaxldBalba yHy'tpalxlbocTl4 cTeHcKe Mace IIoMohy cleqnja-uHI'Ix KaMepa.

I4crycrno xoje je Jb. Bacuh creKJra roKoM ycaBprrraBalba Ha rraelynapo4HllM KypceBlz}la LI

ocrBapeHlr KoHTaKTT z uouoh y pary npyxeHa oA crpane crpyrlrbaKa u ta6opatopuja y

Mafapcxoj, Aycrpzju uKuun, tuavajno cy AonpI,IHeJIra KBUUII'ITery oBor, 14 tbeHor yKynHor

[cTpaxuBarrKor paAa.

I,lcrpaxuna.rKlr paA r<oju Jb. Bacuh ocrnapyje y oKBr.Ipy I-\eurpa 3a xuAporeonorujy Kapcra

na Pf(D, pasnoj u xopumheme cuequjiurHe lrHcrpyuenraUnje 3a aHiuluse u repeHcKl4

MoHuroprrHr he u y6yayhe 6urz xopraruhenu y HayqHLIM npojexruua u eAyKaIIuJh laarul,z,x

cTy.{eHaTa r,I cTpyqrbaKa.

Ocnpr na peQepeHTuy rI xopumheny rlrrreparypy

Jb. Bacprh y Arrceprauuju u y cilrrcKy nr,rreparype HaBoAI,I 118 6n6luorpaScxux je4unzua.

Oue ce Mory pa3Bpcrarh na cleAehn HaTIHH:

- paAoBr4 HarrucaHil oA cTpaHe r4HocTpaHux crpyqrLaKa, yrJIaBHoIvr reopujcKor KapaKTepa: 58

utru49 Yo.

- paAoBr4 Harrrr4x HayqHr,rKa xojn ce o.qHoce Ha onlrrry reMarllKy Yt uerolonorujy
lrcrpaxuBarra: 15 utru 13 o/o.

- paAoBr.r xojn pasrvrarpajy reoJrorrrKy, reorraopt[o.nolrlKy, x]lAponomKy ]1 Apyry reMarl4Ky

o6racru Kyuajcro-6eJbaHllqKor MacrBa: 15 uttu13 %.

- paAoBE r,rg o6lacrr.r xr.rAporeonoruje xojra ce oAHoce repeHe Kyuajcxo-6eJbaHlrqKor MacI4Ba:

30 utu25 %.

Y npnoj rpyrr HErJra3e ce HeKlr o4 najno:uarujux u uajnuure ullrupaHllx paAoBa Be3aHI4x 3a

reopnjy qnpxynaquje Kperarba roA3eMHHx noaa (Toth, 1963), xlrAporeonornjy xapcra (Ford

& Williams, 2007) r4nrr KopI,III]theI5a usorona y npaKcLt xfl.UporeonolrlKllx ucrpaxHBa[ba

(IAEA, 1983; Yurtsever & Araguas, 1993; Clark &Ftitz,1999; Mook, 2000).

Taxofe, xopuurhenkt cy vr cBr,r peneBaHTHr,r pa.uoBn rcojra ce oAHoce Ha reoJlolrrKe noAnore

1an]r x]rAporeoJrorrrKe oAnHKe ucrpaxHor nogpyuja. Meby rbl{Ma cy LI qerl'Ip}I AoKTopcKe

4r.rcepraquje o46parreHe Ha Eeorpa,ucxoM yHlaBep3rlrery roje cy pa3Marpane uoje4uHe

acrrerTe xlrAporeonorrrxe npo6:reuarktne, aJtv: I{3BaH TeMar}IKe oBor paAa.

Y cuucry ce Hiura3[r u Aeo paAoBa rcoje je KaHAfiAarKilrba v3pa4]Ina caMocriulHo ilnr] y
KoayropcrBy, & xoju ce .ulrpeKrHo oAHoce Ha reMy 4ucepraunje. Tnue je neh renoM

3aroqera u ruupa lporrroquja u nepu([urcaquja 4o6ujenux pe3ynrara.



AnaJr[sa flprrMerreHrlx HayqHrrx MeroAa t rrlrxoBa aAeKBarHocr 3a crrpoBeAeHo
lrcTpaxrrBarLe

Y IIUJEy 4eQznucarra reHe3e r4 ycnoBa qnpxynaqr,rje BoAa KoMrrJreKcHr,rx KapcrHr.rx cr4creMa
Kyuajcrco-6eJbaHl4qKor MacraBa npr.rMerleH je nouruexcnvt kr MynruArrcqrdfrnuHapHr4 [pr4cryn
ca ropuruhelreM BpIlIe plcrpiD(IrBaqKlrx MeroAa. Ibuxos opa6up 3a perxaBarbe rrocraBJ.beHax
3aAarara rroKirao ce Kao 3a,{oBoJbaBajyhu. Mefyruu, o4pefeHra nocrynupr Hr4cy y
norrlyHocrl oAroBopllJrr4 oqeKr{BarbrrMa z 4o6ujenu pe3yJrrarr4 He oMoryhyjy Aocrr43arLe
cBplx qlrJbeBa rrocraBJbeHr4x Ha rroqerKy prcrpaxhBarra. To cnaxaxo nnje HeAocraraK

4ncepraquje, jep y Hayulr nuje uoryhe ynex nperBlrAeru pe3ynrare aHaJrrd3a 14 rbr4xoBy
yuorpe6ruBocr 3a ryN{aqerLe o4ronapajyhux npoqeca, rrororoBy Ka.qa ce nprluemirjy
r{HoBaruBHe Mero.{e ruro je oBAe 14 6rao cny.raj.

Zsoroucxra MeroA r{crpaxlrBarLa .qao je Haj:nauajnuje pe3ynrare :a 4eSrauucarbe reHe3e,
BpeMeHa 6opanxa BoAe y no.{3eMJby u gy1nne qupxynaquje roA3eMHr4x BoAa. CagpNaj
cra6unnux Ll3orona l8O u 2H yrnplen je y [a.qaBVHaMa, rroBprrrrrHcKriM r{ nor3eMHr,iM
Bo.qaMa ca qnJbeM Aa ce 4eQuuuure r6r4xoBa uefyco6ua Besa r{ na raj laaqvtla yrBp4r,r
o6nosJbfisocr xnaAHldx h ronJr]rx BoAa y BpeMeHy r,r npocropy. Pesylrarz cy rroKa3aJrh ita cy
xnaAHe BoAe y jar<oj nesu cafia4.aB?tnaNtala rroBprrrr{HcKrdM BoAitN{a, rrrro roBopr4 o mraxonoj
o6sonnunocrr,r y BpeMeHy, 4ox cy6repMilnHe Lr repManHe BoAe, Kao u xnaAHe Bo11e ca

Ay6oxou cuQouaruroM rlr{pKynarlujou y nepr{oAy Mr4Hr4MyMa, norcasyjy pr3ororrcKr4 cappxaj
lpaKTurrHo He3aBlrcau o4 aruoc([epcKr.rx ila,qaBnHa. Yrnpluname ca,qpxaja paAr4oaKTr4BHux

rr3orola 3H,3H+3Henlac y xnaAHr{M u rorrJrr4M Bo.uaMa, Kao u cra6rEruor u:oroua '3C y
BoAI,I u creHll, noMorJlo je 4e([uuncarby crapocrr4 BoAa Lr npoueHr4 ,4]6rane 3turerana
KapcrHr,rx KaHana lr qupKynarlr,rje noga pa3MarpaHr.rx BpeJra.

Xu4poreoxeuujcre Mero.ue HcrpaxuBarLa Kopr,rmheue cy ca ulrJEeM Aa ce yrBpAr.r r.eHe3a

roA3eMHr{x BoAa rr uoryhe uocrojame rpejnor rera xoje yruqe Ha reMneparypy BoAe.

Pesylraru aHaJwt3a, noce6no ca.{pxaj rrJreMeH}rrr,rx racoBa u M}rKpoeneMeHara y Borra,

Ao[pr4Henra cy 6orerra no3HaBarby reHe3e eo4a. Melyr]rM, rbr4xoBa rrp[rMeHa ca ur4J.beM r]a ce
yrBp,4u nocrojarre n.Wur\aj rpejHor reJra Ha noA3eMHe ro4e unje ,{ana roBoJbHo noy3raHe
pe3yJlrare. Ha ocuony cacraBa BoAe, 3axJbyqeHo je aa BynxaHr.rrr{ (aauuru) urraajy y'ruuaja
Ha [oA3eMHe BoAe, aJru ce He Moxe noy3AaHo rBpAr,rr]r ila cy je4uuu pa3nor rroBr4uleHe

reMneparype.

Ocuarparre pacrBopJbrlBocrrr rap6onarnlrx nnoquqa AaJro je ropucue no.{arKe Be3aHe 3a

creIIeH epoAoBarra rap6onara y o.upefeulrM ycnoBr4ua (xlagna, TorrJra Bo.ua, noBpruvna
TepeHa, rehuua lr 3eMJbr,rrrre), vrelyrlrM, BpeMeHcKr{ oKBrrp roju je nocnyxro 3a norpe6e
cnponolema oBor nocrynKa (11-18 uecequ), uuje 6uo.(oBoJbaH 3a npeqr{3Ho H KoHaqHo
Ir3Holrlerbe 3aKJbyqaKa. Onaran prcrpaxuBaqKu noAyxBar 3ixreBa 3HarHo Ayxr{ BpeMeHcKu
nepl4oA lrcrpa)rurBirlba (> 3-5 ro4una).

BuAeo-enAocxoruja I4 pelrHrepuperaquja roAarara KaporarHrax Mepema ua o4pefeuuna
noraqnjaua npurena je ca qr{JbeM Aa ce yrBp.{r4 r{HreH3r{rer, ly6unau 6aza xapcru(prarauraje.
Mefyuarra, s6or ne4onoJbHor 6poja 6yuro:ruHa ua xojrarrra 6u ce MorJra cnpoBecrr4 Br4reo-
en4ocxouuja, onaj MeroAonouKh nocrynax Aao je orpauuueHe pe3ynrare. C Apyre crpaHe,
[puMer6eHl4 ,,KJracnrrHu" rocryrrr\u anaJtusa z o6paae MereopoJrorrrKr4x r4 xt4Aponoi]rKrzx
rloAaraKa, Kao E TepeHcKr{ pa1 u in situ o.(pef Hrarre [apaMerapa, rrorBp 4anu cy ce Kao

He3aMemrrBe MeroAe aHiLIIV3e pexr{Ma vt3ila:au, nocryrrqn BeoMa cy snauajnra sa yrnpfuBa}be
pexl4Ma kt 6urattca noA3eMHr,rx BoAa. Mynrunapujanrnorra crarycrurrKoM aHaJrri3oM

LI3BpIxeHo je rpynncarre noAarara Ha ocHoBy cnr4qHocru I pazrruuurocrr.r rbaxoBr4x oco6uua,
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Ixro je .4orrpllHeno o6pa4u BeJruKlrx 6a:a noAarana vr AoHorxerby 3aKJbyqara. Mero4a je
IIoKa3aJIa u ogpeleHe HeAocrarKe, Kao urro je Heonxo.{Hocr eJrr,rMrrHucarba o4peleuux
nojana [r3 Marplrue u o.qcrparbr4Bame HeJror]rrrHo rasgnojeuux ne:a.

Oqena [p[MerrrrBocrrr rl neprQnrcaqnje ocrnapeHrrx p$yJrrara

P*ylrarrn xoje je Jb. Baczh ocrBapr.rna Mory ce rocMarparr,r Br.rmecrpyro. ,.{ar je :Hauajan
HayrIHpI AonplrHoc pa:eojy rucrlr{nnr4He xrrAporeo.roruje Ha Harrrr.rM npocropr{Ma y3
rIpI,IMeHy uHoBarr{BHr{x MeroAa, u ao1ujeHu cy pe3ynrarr xoju uory Aa Haby urnpy
IIpLIMeHy y rIpaKcLI. ,{ara oqeHa MexaHr.r3Ma rl}rpKynarluje u ay5uue 3iurerarba KapcrHLrx
KaHtuIa ca ToIJII,IM BOAaMa npeACTaBJba HaAofpa.4rby npeTxoAHEx LrcTpaxr4Bar6a Ha oBoM
npocropy, I4 Ha ocHoBy oBlrx p*ynrara Moxe ce Bprxr{Tr.r uoys4auuje npojexrorarre
llcrpaxHux 6ylornua 3a 3ixBararbe rorrJrr4x BoAa, y cMucny 4eounrEcarra roxaqzja u
gy5uua 6yuema.

I,Icnyrrararre KoMIIJIeKcHoT nporpaMa 6yayhux vrcrpa:NuBar+la, xojn je Jb. Bacuh
npeAnoxllna y cBoM pa[y,I4 ocrBapeHr.r pe3ynraru nuahe Lr Henocpe4nra nepu$uKaur4oHr.r
eqpexar r,r Ha p$ynrare oBe 4ucepraqnje.

Ouena cuoco6nocrr.r KaHArrAarnr.rrLe 3a caMocradrHu Hayrrntr pal

Jb. Bacuh je ycueurHo rr KBiururerHo orroBopr{na Ha rllrJbene rcoje rocraBr4Jra jo- y
npelnory za u3pa4y oBe Al4ceprarluje, mro yrasyje Ha rbeHy cuoco6nocr ga o6jerruBHo Lt y
IIeJIUHI{ carJleAa I,Icrpaxl4BatrKr.r [poqec r ycnoBe norpe6ne 3a rLeroBy peanz:aqnjy.

Y r.lcrpaNuBarlKoM pa.{y [3Bprxeu je oga6np najuouoro.qnujnx ,,KJraculrH]rx" Ka6r.rHercKrrx,
na6oparopujcxux r{ TepeHcKrrx MeroAa uEbvMa cy [pr4AoAare HoBe roje cy Ha KBaJrr,rreraH
HaTILIH Ionpl4Hene orleHr{ BoAHor noreHqraja,ra xnaAHr,rx r.r repMaJrHr4x BoAa ilcrpaxr{BaHe
o6racrn.

Ana-nusupajyhra xpnruqrr.r u o6jerrunno 4o6njeue pe3ynrare uoje4znuu uero4aua, Jb.
Bacuh je noxara;rail vrcrpa>Kr4Baqry r.r HayqHy 3penocr r{ Aorrp}rHera ra ce r4 y 6yayhuu
paAoBuMa rrpeAHocr 4aje uojear.rHr4M MeroraMa, il la ce crnapajy lpernocraBKe r4 ycnoBr,r 3a

rbllxoBy pea-nusaqzjy. Ilorranrse y KoMe ce 4aje npednoe danux ucmpo)tcusarua rl.paeu je
KopaK y roM rrpaBuy.

Jb. Bacah je neh aQuprurucanrz ucrpaxr{Baq ca :nauajHuu 6pojer,a curMocraJrHr4x vr

KoayropcKrlx paAoBa, ca o4pef enuu naef yuapoAHr,rM r{cKycrBoM r{ rbeH AaJbu HayqHr4 pal3a
roju je y ryuoj Mepx ocnoco6reua, .uorrpr4Hoclthe Aarerra ycrerxHoM pa1y u a$upuauujn
Harrre xulporeonorxKe rrrKoJre.

4. OCTBAPEH}I HAYIIHI4 AOTIPIIHOC

Ilpnrca: ocrBapenlrx HayrrH[x AorrprrHoca

ZsnprueHa je cr,lctelraaru:aquja nperxoAHktx rro.qaraKa o reoJroruju u xLrAporeonoruju
o6lacrra EcrpaxllBarba xoja vtMa BeJrr{Kr{ :Hauaj 3a 6yayhe noAocna6AeBarbe u
xopuruheme reorepMulJrH or rroreHu nj wru y Cp6ujw.
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flpzxasane cy reopujcKe ocHoBe qr.rpryraqr.rje BoAa y xapcrnoj no4oHocHoj cpepiv:av u
acrIeKTLI nojz yrzvy na Soprrar.rparbe KoMrrJreKcHr{x cr4creMa y xojurraa ersucryjy no4e
pa3nuqr,rTof xeMr,r3Ma, TepMaJrlr3 Ma r,r cTapo cTLt.

flar je nperneA Merora uuje je ropuurherre uoryhe 3a perxaBarbe rrocraBJbeHr4x ur4JtseBa,
npl,IKa3aHr.r cy pa3no3u sa o4a6r.rp najuoro4ruajux, orrrcaHrd ocrBapeHh AoMeru ra

orpaHr4qerLa, uznae je y qenlrHrr Aar :Hauajan AonpvHoc pa:nojy uero.4o,rornje
xll.{poreonolrlKklx I,IcrptDrlrBirria u a$upurucaH MynrrrrrapaMerapcKr4 rrpr{cryn.
I4soroncxe Mero.{e y }rcrpaxrrBarby KapcrHltx cucreMa, no npBr,r rryr nprzMerbeHe y
Hanroj 3eMJbu, ouoryhure cy a*uruay crapocrr{ Bo.qa ca 6pojuzx nojana u o6jexara.
Kounnercna ktcrpa>KLrBarLa nprrMerbeHa Ha BeJrr4Kona 6pojy xlrAporeonorrrxrrx nojana u
o6jexara AorlpllHena cy ca4pxajuzjeu u KBiurr.rrerHajeu Sopunparry KoHrlenryiLrrHr.rx
MoAena I{ carne.qaBarby HaqrrHa (fyHxqrEoHucarLa piBMarpaHlrx KapcrH}rx cucreMa.
I4snpurena je rnacuQuraquja KapcrHr'tx cr{creMa rpeMa ycnoBr4Ma quprynaquje BoAe u
pej onusaquj a rrcrpaxlrnane o6lacru Kao rlenrrHe.

[ar je :xauajau AonpI,IHoc no3HaBarby reHe3e rroA3eMH]rx BoAa Kapcrle u31aHa vr

ycnoBa rbuxoBe qupxylaquje, Kao v ycnoBa EHTepHe rrpepacrroAene BoAHr.rx pecypca,
Irrro rlpeAcraBJba BaxHy HayqHy HaArpaArby AocaAarxrbt4x ca3Harba o oBoM najneheu
MaclrBy y Kapanaro -6a,rrancxoj reocrpyKTypnoj j e4uHzqn.

,{ucepraqzja [opeA Hayr{Hor, vtMa il npaKTr{qHr{ snauaj, xoju ce noce6no orneAa y
oIIeHr{ 4y6r,rue 3aJrerarra KapcrHLtx KaHiura ca rorrJrr4M Bo.(aMa.

Kpurn.rrca aHaJrrr3a pe3yJrrara lrcrparilrBarLa

Kaxo je je4an o.q onlxrllx I4 ocHoBHr,rx ur.rJbeBa 4ucepraqnje 6uo Aa ce 4elpuHr,rrue reHe3a
IIo.q3eMHr4x BoAa 14 BeprlrxzurHa 3oHaJrHocr xJraAHlrx lr repMulnHlrx Bo.ua, :axryuyjerr,ro aa je
cneo6yxnarma aHaJw:sa 4o6ujenux pesynruta Auta HoBe Ia KBaJr]rrerHe nn(poprraaqnje o
ycnoBuMa $opuupama BoAa, Kao r.r 4a je yxaszura Ha jacno r{3paxeHy 3oHaJrHocr npocrr.rparba
3OHa XJIa.(HI{X I4 TOrrJr}IX nO.q3eMHrIX BOAa.

Ycrajameu xpurepujyua sa us4najarbe KoMrrJreKcHr{x KapcrH}rx crrcreMa y oKBr4py MacHBa,

u3BplneHa je pejonnsaguja, oAHocHo ycnerrrHo cy n:gnojenu (no4)cncreMr{ z 4eruuuuno je
yrnpleu MexaHI,I3aM IbllxoBor Qynxqr,roHilcaEba. I4so:roucxe aHaJrr43e AaJre cy 4o6pe
pe3ynrare IIo nlrrarry 4eQuHucarra crapocrr,r noA3eMHlrx BoAa, Ha ocHoBy uera je
npoqertreHa BeprrrKiurHa 3oHilrrHocr uupKynaquje. Melyrr{M, KaKo Ha r{crp€DKHoM npocropy
HeMa .qoBomro 4y6oxux 6yuroruua (upero 400 uerapa), He Moxe ce ea curypuoruhy
rBpAlrrLI rcoje cy .uy6une 4o xojux noA3eMHe BoAe 3iurexy, Kao Hr.r xoje cy Maxcr{ManHe
TeMneparype BoAa Ha BeJrlrxr.rM Ly1uuavra, ra ce Moxe 3aKJbyq[TH Aa cy ucrpaxvrBauba Aana
caMo AenI4MI4uHy npoueHy 3ullrerarba KapcrHlrx KaHuura, AoK cy sa ymplrBarre pea,'rHr/rx
gy6uaa qzprynauzja no.q3eMHr.rx BoAa, uorpe6na Ao.qarHe o6zuna reo$usuuxa
r4crpaxlrBalla, Kao vu3papLa Ay6oxux 6yuroruna (ay6nne 500-1000 m).

Yrnplznarre nocrojarra n 4e$uukrcarba rpejuor reJra, Bprrreno je Kpo3 xrrApoxeuujcxa u
Ll3ororlcKa I,IcrpaxI,IBaIba. Pesyrraru cy rroxa3iuru Aa reMneparypa noA3eMHe BoAe

.{enI,IMt4uHo 3aBilcu o4 4y6rane qupxynaquje l,t BpeMeHa 6opanra y no.{3eMJBy, aJ:rzje rar<ofe,
Ha ocHoBy ca4pxaja MllKpoeneMeHara y BoAr{, rrorBpAr4na Aa Ha reMrreparypHrr pex}rM
yruqaj Mory I{Mar}I LI creHe MJIa.uor BynKaHrr3Ma (tauuru). O uocrojarry rpejnor rela
cBe.{oql4 u yloperHa aHalrur3a crapocrr{ r.r reMrreparype BoAe, xoja yra:yje Aa BoAa uajneher
reMneparypuor rpanzjenra uuje najcrapzja BoAa, oAHocHo Aaje ao4a upn xpaherra 6opanxy
y noA3eMJby, creKJra nehy reruneparypy, uajneponauruje ycneg KoHTaKra ca BynKaHcKr4M
creHaMa. IrInaK, TarIHo 4e$uuncarre [opeKna rorrJrore, uocrojana rpejnor rela:a Ay6uue na
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rojoj ono 3arpeBa BoAe, naje yrnpfeHo crrpoBeAeHI{M aHiIJIIr3€IMa. 3a upequ:uuje oueHe

HeorrxoAHo je analu:npar]r BoAe n Mr4HepzuoIIrKIa / uerpolouKu cacraB creHcKe Mace H3

neher 6poja rlcrpaxHl4x 6yruornna Ay6I,rue npexo 500 m.

Joru jegan oA BaxHlrx qnJbeBa 4ucepraquje 6uo je 4a ce yrBpAI,I rlHreH3llrer, ly6uua u 6asa

xapcrn(fzraqnje. I,Iaro cy y onoj alaaJrutr':a ropnmhenh cBLt Ao caAa AocryrHr noAalrr

(pesy.uraru nperxoAH[rx ucrpaxuBarLa, per.rHrepnperaquja KaporD(HI4x Meperba, BI4.4eo-

eHAocKorrc1r,r cHuMaK 6yruorune, Kao I,r p$ynrarl,I r,I3ororlgK]Ix ana-lu:a),lutaje uoryha

lporleHa uoloxaja 6a:e cauo na ogpelenurra noxaqujaMa, rAe ce pacnonaraJro no.(aurrMa o

r43BeAeHoM I,IcrpaxHoM 6yuremy.

Vlaxo ua HeKe oA rrocraBJbeHrrx ur{JbeBa ilktcepraquja HIzje AzLIIa rlorrlyHo npeuu3He I'I

KoHar{He oAroBope (unrensurer t gyluna 6aze xapcru(fuxaul4je, Bpcra u gy6una rpejuor

rela), unaK ce Moxe 3aKJbyrrr,rrr4 .qa je Aa;ra BeJII,IKI{ .{onplaHoc no3HaBarby reHe3e rIoA3eMHI4x

BoAa y KoMrrJreKoHlrM KapcrHr4M cucreMnvra y oKBupy Kyuajcxo-6eJbaHl{rrKor laacuaa, 14

11porleHrr Ay6nue 3ilrerarba 3oHa ca xnaAHr{M I{ TonJIuM BoAaMa y oKBI'Ipy MacI{Ba, Kao I'I

4e$uruEcarry BeprlrKilrrHe 3oHaJrHocrr4 paclpocrparberba KapcrHl{x KarIiula.

O.rercunana [prrMega pe3yJrrara y [paKcrr

flnceprauuja Jb. Bacuh je uopeg
y orleHr.r paclonoxLlBnx pecypca
xnaAHI,IM U TOIJII4M BOAaMa.

HaytrHLlx uI4JbeBa v}rf,aJta u IIpaKT}IqHrI IIklJb, KOJI',I Ce OrneAa

rroA3eMHI{x BoAa il gy6uue 3aJlerama KapcrHLIx KaHaJIa ca

Pecypcu xra4Hnjzx lr3AaHcKrrx no4a xoju cy neh 6unn upe4naer panujvrx aHaJtu3a 3a

,orpi6a ropnlrherra 3a BoAocua6.qenarre, AoAarHo cy oqerreHl I{ norBpfenrE, a lo6uienu
cy E 3Haqajuu Honu nolarll,t o B[rxoBoM xeMId3My x crapocrl{. flpe4noxeHo 3axBaraBe

AoAarHlrx KoJrr{LruHa ronrrux BoAa AorrprrHeJlo 6u rypuculqKoM pa:nojy oBe cpeAI4He u

pa:nojy noJbonpr,rBpeAe, a raxole 6v ce MorJre KoplIcrI,IrId rI 3a TollJllt(puxaqujy o6jexara.

HayuHn AorrprrHoc nepuQuxonan caorrtrTaBarbeM paAoBa Ha roHQepenqujarra rt

o6j anrnnarbeM y qacorucllMa

Cnucux do cada odjaattenux padoea xandudama:
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1. Milanovi6 S, Vasi6 Lj, Stevanovil Z. and Risti6 Vakanjac Y.,2013: 3D Modeling and

monitoring of karst system as a base for its evaluation and utilization A case study from eastern

Serbia, Environmental Earth Science, Springer, 7ll2: 525-532, DOI10.10071512665-013-2591-

9. (M22)rB 1.471(2012)

2. Stevanovi6 Z, Risti6-Vakanjac V, Milanovi6 S, Vasi6 Lj, Petrovi6 B i iokorilo-Ili6 M., 20i5:
Karstification depth and storativity as mainfactors of karst aquifer regimes: some examplesfrom

southern Atpine branches (SE Europe and Middle East), Environmental Earth Science, Springer,

1 4 I 1 : 227 -240. DOI 1 0. 1 007/s 1 2665-0 I 5 -40 a6-y (M22\IF 1.765 (2014)

Padoeu y mefiynapodHu.r/t Jt oHozpaQuiana (M 12, 13' l4):

1. Milanovid S, Stevanovil Z, Yasi(, Lj, Saljnikov E. i Povrenovil D., 2012: Land use and

groundwater quality in the test areas, Beograd, ln: Stevanovi6 2., Risti6 Vakanjac V., Milanovi6

S 1f4.1 Cliiate Changes and impacts on water supply, University of Belgrade-Faculty of
Mining & Geology, Belgrade, pp.259-285.
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2. Vasi6 Lj, Stevanovil Z, Milanovi6 S. and Petrovi6 8., 2014: Attenuation of bacteriological
contaminants in karstic siphons and relative barrier purifiers - cose examples from Carpathian
karst in Serbia, In: Andreo B. (Ed) Hydrogeological and environmental investigations in karst
systems, Series: Environmental Earth Sciences, Vol. l, pp.449-456.

3. Milanovi6 S., Vasi6 Lj., 2015: Monitoring of Karst Groundwater, In: Stevanovil Z. (Ed) Karst
Aquifers - Characterization and Engineering, Series: Professional Practice in Earth Science.
Springer Intern. publ. Switzerland, ISBN 918-3-319-12849-8, pp. 335-358.

4. Milanovii S., Vasi6 Lj.,2016: 3D conduit modelling of leakage below a dam situated in highly
karstified rocks,In: Stevanovic 2., Kre5i6 N., Kukuri6 N. (Eds) Karst without boundaries, CRC
Press/Balkema, ISBN 97 8 1 13 8029 682, T aylor & Francis, pp. 321 -33 6.

Padoou ofjaenenu y Ha4uoHoJrHu.tfi qaconacuJva (M 5I, 52) u padonu tamoJrrnaHu y 4eiluHu y
s6opnu4ruaa padoea (M 33, M 63) - ca"uo duperunno aesaHu sa meniy ducepmaquje:

I . Milanovid S, Stevanovi(, Z. and Vasi6 Lj., 2010: Monitoring podzemih voda Beljaniikog masiva
ufunkcijiformiranja modela karstnog sistema, Vodoprivreda, br ISSN 0350-0519, pp.209-222.

2. Stevanovii Z, Risti6 Vakanjac V, Milanovi6 S, Vasi6 Lj. i Petrovi6 8, 20ll: Znadaj
monitoringa podzemnih voda u karstu Srbije, Zbornik 7 Simpozijuma o za5titi karsta, Bela
Palanka, pp.35-42.

3. Milanovi6 S, Vasi6 Lj, Stevanovil Z. and Risti6 Vakanjac y.,20ll: Monitoring and physical
modeling of karst system as a base for its evaluation and utilization - A case study from Eeastern
Serbia, Proceedings of the IX Conference on Karst Hydrogeology, 918-2-7466-3694-1,
Besanson, Francuska, pp. 35 1 -354.

4. Milanovi6 S. i Vasi6 Li., 2011: Hidrogeoloika osnova zaitite podzemnih voda u karstu na
primeru Beljanice, Vodoprivreda 0350-0519 , 43 (201l), pp. 252-254

5. Milanovii S, Vasi6 Lj, Milovanovi6 D. i Stratimirovi6 S., 2012: Prilog poznavanju
termomineralnih voda Srbije, XIV Srpski Simpozijum o hidrogeologiji, Zbornik radova sa

medunarodnim ude56em, Zlatibor, p.233-237 .

6. Milanovi6 S, Vasi6 Lj. i Klidkovi6 M., 2012: 3D model karstnih kanala u zoni isticanja Malog
vrela, XIY Srpski Simpozijum o hidrogeologrji, Zbornik radova sa medunarodnim ude56em,
ISBN 978-86-1352-236-4, Zlatibor 2012, p. 471-482.

7. Milanovi6 S, Vasi6 Lj. i Klidkovi6 M., 2012: Formiranje 3D modela karstnih kanala u zoni
isticanja vrela kao podloga za zahvatanje podzemnih voda u karstu - na primeru Malog vrela
Vodoprivreda 03 5 0-05 19, 4 4 (20 12), 25 8-260, Beograd, pp. 1 69 - 17 3 .

8. Milanovi6 S, Vasi6 Lj. i Milanovi6 P.,2012 Hydrogeological approachfor groundwaterflow
and protection in karst using a 3D model - Case study of the Bef anica Massif, Book of abstracts
of 34 IAH Congress, Niagara Falls, p.227 .

9. Vasi6 Lj, Milanovi6 S, Petrovi6 B., Stevanovil 2'2013: Uticaj cirkulacije podzemnih voda u
karstu na pojavu baherioloikog zagadenja, Vodoprivreda, 0350-0519,45 (2013), Beograd, pp.
219-229.

10. Stevanovi6 Z, Milanovi6 S, Dokmanovi6 P, Risti6 Vakanjac V, Petrovi6 B, Vasi6 Lj, 2013:
Engineering regulation of karst aquifer as a response to minimal Jlows in sensitive areas,
Proceedings of Intern. conf. "Waters in sensitive and protected areas", 978-953-96071-3-3,
Zagreb,pp. 109-112.

ll. Vasi6 Lj, Stevanovil Z, Milanovid S, 2013: Genesis and circulation of fresh and thermal
groundwaterflows in same karstic aquifer - Case examples from the Carpathian karst of eastern
Serbia, Book of abstracts of the International Symposium on Hierarchical Flow Systems in Karst
Regions KARSTFLOW 2013,IAH, Budapest. p.132.
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12. Stevanovi6 Z, Risti6 Vakanjac V, Milanovid S, Vasi6 Lj, Petrovi6 B. and eokorilo M,2013:
Tectonic fabric as the main factor for privileged groundwater pathways, discharge regime and
thermal properties within the same karstic system of Vidlic Mt. (Serbia), Book of abstracts of the
International Symposium on Hierarchical Flow Systems in Karst Regions KARSTFLOW 2013,
IAH, Budapest, p.138.

13. Stevanovi6 Z, Dokmanovid P, Milanovi6 S, Risti6 Vakanjac V, Polomdid D. and Vasi6 Lj,2013:
Adaptation and mitigation measures for sustainable use of karst groundwater as a response on
climate change Eastern Serbia case exqmple, Proceedings of the international conference
"Climate change impact on water resources", Inst. for Devel. of Wat. Res.,,J. eerni" Belgrade,
pp.242-250.

14. Milanovi6 S, Risti6-Vakanjac V, Vasi6 Lj, Klidkovid M i iokorilo-Ili6 M, 2015:Exploitation of
the Mlava river source by Cvij ic and since, International scientific conference " 1 5 Oth

Anniversary of Jovan Cvijic's Birth", Belgrade,ISBN 978-86-7025-661-5,pp.52.

Oueryje ce Aa BpeAHe p*ynrare cnojux LrcrpaxhBarba HacraBr.r Aa uy6"rruxyje y
naefyuapo4HuM qacorlzcvtMa h la vtx rp*eHTrrpa Ha HayqHrrM cKynoBr4Ma quMe he azure
IorpllHoclrru a$uprraaquju uay.tre rrrKoJre y xojoj il calLa ae.nyje.

5. 3AKJbyrrAK I4 IIPEAJIOT KOMI,ICIIJE

,{oxropcxa 4I,Icepraquja :raap.u4utKr4rbe Jburane Bacuh, .qrann. r4Hx. reoJr., ucrpa}KnBaqa
capaAHuKa na lenaprMaHy 3a xr.rAporeoJrornjy rroA Ha3r.rBoM ,,feHe3a u ycno1u qupxynaquje
eoda KoMlLteKcHttx KapcmHux cucmetwa Kyuajcrco-6elbctHuttKoz MctcttBa" npeAcraB,rba
o6uuau, ca4pxajan v oprdrrtHilnru laayrtr,vt pa1 u3 yxe HayqHe o6nacrkr x]rAporeonornje
xoju pasuarpa cnoxeHe npo6lervre reHe3e ra (fyurqzoHucama BoAa y KapcrHlrM cucreMuMa.

JbumaHa Bacprh je neh a([uprr,rzcanv vcrpa>KyBaq ca yKynHo ny6nuronannx 35 pa.qoBa o.q

uera ABa y no4ehuna uefynapo4r{M qacoflucrrMa, a ,uervtpr4 rrorJraBJba y naefyHapoAHuM
uonorpa$ujaua. ILena ycrerxno ypabeHa Ar{ceprau}rj a lazupaua je Ha

MyJITI,IATIcqI{rInLIHapHoM rrpkrcryrry u npl,tMeHz KoMrrJreKcH}rx MeroAa oA Kojux cy HeKe

rlonyT pl3ororrcKux, ro npBlr nyT npflMerbeHe y rrpaKcr,r xr4lporeonorrrKr,rx ]rcTpaxr,rBaH,a y
nac. Ono je peann:oBaHo 3axBrubyjyhra z noAprxqu rcojy cy rroj Kao KaH.qr,rAary, rz I-{eurpy :a
xllAporeonornjy Kapcra Pf@ ua roue 4elyje, rpyxunu crpyqrba\Lt h ila5oparopnje z:
Mafapcxe, Aycrpuje r.I Kune y KojraMa je 6opann.uau olaeura Kpahy cneqrajarz:arlrjy.

Onou 4ucepraqujou Jbnrana Bacuh npyxa 3Har{ajaH Aonpr.rHoc rro3HaBarby reHe3e r,r

MexaHu3Ma ([ynxqnonvlcaEba KoMrrJreKcHr,rx KapcrHr.rx c]rcreMa y KojuMa na olucxorr,r
pacrojamy ersucryjy xnalHe H repManHe BoAe. ,{o6zjeHN pe3ynrarr.r rr creqeHa ca3naoba
npelcraBJbajy snauajaH Aonpl4Hoc rro3HaBarby Harner Kapcra u uoce6Ho o6lacru Kyuaja ra

Eersauuqe, Kao BeJIlIKor pe3epBoapa KBiLrrlrrerHlrx BoAa 3a 6yayhe cna64ename nzjahou
BoAoM y Cp6uju u yje4uo Jlexl4lrrra reorepMiurHlrx BoAHllx pecypca tuje 6u xopuurherre
AorpuHeno pa3Bojy oBe cpe.{}IHe u rroJborrpr{BpeAe, r4 rorrJrr{(puxaquju o6jexara. }Leno
4ncepraqnjou u ny6lI,IKoBaHIdM paAoBLrMa ca oBoM TeMarlrKoM paAoM gar je .UonpuHoc r.r

xrAporeonornjn Kapcra na uefynapo,qHoM rrraHy, Kao r.r a(pupuaqujr,r Harrre rrrKoJre xoja je y
cBery BeoMa uerbeHa, oA BpeMeHa ocHrrBar{a xapc:rolornje JoBaHa I-{nzjuha,qo AaHac.

Anzurr.r:npajyhu 4oxropcKy Ar,rcepraur,rjy KaH.quAarKr{rbe Jb}rJEaHe Bacuh Kouracuja .je ca
3aAoBoJbcrBoM 3aKJbytluna .{a npeAcraBJba 3Haqajau u oprrrr,rHirnHu :aay.urkt lolpr4Hoc
o6racru reo:roruje lr xuAporeolorzje,.4a je y cBeMy uspaleua y cKnaAy ca craHAap1ywa
HayqHo-ucrpaxuBaqKor paAa il nponlrc[Ma, Te crora npeAnzDre Hacrarno-nay.ruou nehy
Pyaapcxo-reoJlolrlKor ([axyrrera 4a onaj u:nemraj rp]rxBarr4, gr,rcepraqnjy craBu Ha yBkr1
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JaBuocrn lr oraj u:semraj yn1"ru Behy
Kouaquor yceajarra HaKoH .rera 6H ce
HCTOM CaCTaBy.

TexHuqxr.rx HayKa Yxxrepsurera y Eeorpa1y paxu
flpr.icrynr{Jro ycueuoj o46parin rpeA KoMr4cujou y

.- ) TIJIAI{OBi,I KOM,{CI4JE(--')-\,-.---a------ -.*C-.-

!p 3opan ClenaHonuh, pe4onHu npo$ecop

,(p Becenux flparuruuh, pe.qorxu npotpecop
Ynnnepsure:r y Eeorpa4y, PygaRc xo - reprolrrKu S anynrer

u.l;i(;ch:t lqyt.tt^\

Yuunepsurer y EeorpaAy, Pylapcxo-reoJrorrrKH draxynrer

P,r4tti
{p Palcsu Laszlo, BHrrrH Hayqsn capaAnr4K

Ylucruryt 3a r{yKneapHa r4crpaxuBarLa
.,AroMxl,to', y le6peqriiy, Malapcra

Ynnnep:nrer y Eeorpagy, Pyaapcxo- r4{rary.nrer{

axageuux {p Bnaojxo Joarah
YHuneprurer y Eeorpqgy, Pyaapcxo- reorotilt<u $axylrer\tW
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