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HACTABHO -  HAYHHOM BETiy cf>AKYJITETA TEXHHHKHX HAYKA
Y KOCOBCKOJ MHTPOBHU.H

npe/iM er: H iBeiirraj KOMncnje 3a npernefl, oueriy h o/i6paHy AOKTopcKe /iHcepranHje Kan/iH/iara 

BojaHe )KHBKOBHh

Ha ocHOBy HJiana 55. craB 1. TaHKa 16) CTaTyra OaKyjrreTa TexHHHKHX nayxa y 

KocoBCKoj M htpobhhh, a y cKJia/iy ca o/ipe/i6aMa HpaBHJiiiHKa o aoktopckhm CTyAHjaMa, 

I lacTaBiio-nayHHo Behe OaKyjrrera rexiiHHKHx Hayxa y KocoBCKoj M hipobhhh , Ha ce/j,iiHHH 

o/ip>KaHoj /jana 27.03.2024. ro/jHiie, aohcjio je  o/yiyKy no/j 6pojeM 305/3-11 o HMenoBan>y 

KoMHcnje 3a nncaH>e H3BeiHTaja 3a nperjie/j, oneHy h OA6pany ypal)eHe /joKTopcKe AHcepranHje 

iio/j HacjiOBOM ,,CTy/jHja y n in a ja  kjih\ iarciviix npoMCiia na K B a.m rcr n K B aim rici 

iipoi{c/uiHX Bo/ia ca iiH iap iic  /{eiioiiHjc CaBHHa CTCiia“ Kan/iH/rara Bojane TKnBKOBnh, y 

cacTaBy:

1. /jp Maja rieTpoBHh, Banpe/iiiH npo(})ecop, O TH  Hobh Ca/i - npe/iceAHHK

2. /ip JejieHa TioKnh. peAOBHH iipo(J)ecop, OTH KocoBCKa MmpoBHHa - MeHTop

3. /jp Top/iaHa MnjieHTHjeBHh, pe/{OBHH npor|)ecop. OTH KocoBCKa MnTpoBHua - HJian

Ha ocHOBy yBH/ia h aHajiH3e npe/yio>KeHe AOKyMeHTaiiHje, KoMHcnja iioahoch 

HacTaBHO -  HaynHOM Behy OaKyATeTa tcxhhhkhx Hayxa y KocoBCKoj M htpobhhh ceAehn:



H 3 B E U I T A J

HacjiOB h o6hm jHcepTauHje

HacjioB AOKTOpcKe AHcepTaijHje je: „CTyflHja yTHuaja kjihm3tckhx npoMcna Ha 

KBajiH tct h KBaHTHTeT iipone/;nHx BO/ia caHHrapHe AenoHHje CaBHiia CTeHa“ , HanHcaHa 

je Ha 104 cipaHe h  cacTojn ce o/i 9 norjiaBJba.

Mecro jHcepTauHje v o/iroBapaivhoi HavHHoj oSjiacTH

ripeAMeT HCTpajKHBa^a AOKTopcKe AHcepTaiiHje npnnaAa T cxhhhkhm nayKaMa, 

oahocho HayHHoj oOjiacTH TexnojiouiKo HiiaceibepcTBo, 3a Kojyje OaKyjiTeT t6xhhhkhx HayKa 

y KoCOBCKOj MHTpOBHIIH aKpe/iHTOBaH.

EHorpadicKH iio iann o KanjiHjiarv

EojaHa (3opaH) !HCHBKOBHh

/(nnjiOMHpajia je 2017. toahhc, Ha (J)aKyjiTCTy „Yhhoh -  HHKOJia Tecjia“, ca npoceHHOM 

oueHOM 8,94. CreKJia je 3Ban,e AHnjioMHpann anaJiHTHHap 3auiTHTe » hbothc cpeAHiie, Ha 

OaKyjrreTy 3a eKOJiorHjy h 3auiTHTy >khbothc cpeAHiie. MacTep aKaAeMCKe CTy/iHje je ynHcajia 

uiKOJiCKe 2017/2018, Ha CTy/iHjckom nporpaMy HH>KeH,epcTBO 3auiTHTe >khbothc cpe/iHHe h 

3auiTHTe Ha paAy, MOAyn: HH^eibepcTBO 3auiTHTe >khbothc cpeAHHe. /JnnjiOMHpajia je 2018. 

roAHHe, ca npoceuHOM ouenoM 10,00 h cTeioia 3Ban,e MacTep HH>KeH,ep 3auiTHTe >khbothc 

cpeAHHe.

YnHcaAa je  AOKTopcKe aKaAeMCKe CTyAHje uiKOJiCKe 2018/2019. toahhc Ha KaTepAH 3a 

TexHOJiouiKO HH>KeH,epcTBO Ha OaKyATeTy TexHHHKHX HayKa y KocoBCKoj Mhtpobhuh.

Oa noneTKa cTyAHpan>a KaHAHAaTKHH,a je nocBeheHa HayHHO -  HCTpa>KHBaHKOM paAy. 

,Z(o Aanac, ocTBapnjia je 3HanajaH HayHHH Aonpnnoc ca 2 o6jaBJbena pa^a y MeljyHapoAHHM 

HaconncHMa ca SCI/SCIe AHCTe (Aea pa^a KaTeropnje M23 h jeAan pa^ KaTeropnje M24).



Me^yHapo^HHM naconHCHMa ca naconHcy BHCOKor HMnaKTa (M23) h je^HHM pa^OM y BOAeheM 

Haconncy HaunoHajiHor 3Hanaja (M51). KaH£H,aaTKHH>a BojaHa )KHBKOBHh je ayrop hjih 

KoayTOp h 8 caomuTeH>a o6jaBJteHHX Ha CKynoBHMa MeI)yHapoAHor 3Hanaja (rnecT caonniTeH>a 

y KaTeropHjH M33 h 2 caomueH>a KaTeropuje M34). HcTpa>KHBaHKa HHTepecoBaita BojaHe 

^CnBKOBHh ycMepeHa cy Ka o6jiacTHMa 3auiTHTe jkhbothc cpezjHHe, onyBaH>a npupojiHHx 

pecypca h e(J)HKacHor ynpaBji>aH>a OTnaAOM.

TpeHyTHO jkhbh y 3BenaHy h paun y "AnoTeKapcKoj ycTaHOBH KocoBCKa MHTpoBHiia". 

noceAyje HanpeAHO 3iiaH>e eHruecKor je3HKa, uito joj ocurypaBa e4)HKacHy KOMyHHKaunjy y 

Mê yHapoAHOM HayuHOM OKpynceH>y.

nPE^MET H lXUJb ^HCEPTAI^HJE

FIpeAMeT HCTpa»HBaH>a AOKTopcKe AHcepTaunje noA Ha3HBOM ,,CTyAHja yrnuaja 

KJiHMaTCKHx npoMeHa Ha KBajiHTeT h KBaHTHTeT nponeAHHx BOAa caHHTapne AenoHuje CaBHHa 

CTeHa“ je yTBp̂ HBau>e eBeHTyajiHor yTHuaja kjihmc Ha kojihhhh^ h cacTaB npoueAHHx boas 

caHHTapHe AenoHnje „CaBHna CTena“. McTpa)KHBaH>c je cnpOBeAeHO Kpo3 CBeo6yxBaTHy 

CTyAnjy, Koja he HMara npHMeHy h koa ap>thx AenoHHja A0KajiH30BaHHX y cjihhhhm 

KAHM3TCKHM yCA0BHM3. C 063Hp0M Ha yTHUaj KAHMe Ha CaCTaB H KOAHHHHy npOUCAHHX BOÂ , 

Kao h h>hxob uiTeTaH yTHHaj Ha ACHBOTiiy cpeAHHy h 3Hanaj KapaKTepHCTHKa npoueAHHx BOAa 

y npouecy ynpaBjLaH>a, HCTpajKHBaHKH npncTyn y OKBHpy AOKTopcKe AHcepTannje o6yxBaTHO 

je ynoTpe6y HajHanpeAHHjnx MeTOAa aHaAH3e. IIpHMeHOM MOAepHHX TexHOAoruja h 

aHaAHTHHKHX aAaTa, o6e36el)eHa je npeu,H3Ha nponeHa CTaH>a h ecJ)HKacHO npeBeHTHBHO 

AeAOBaibe k3ko 6 h ce MHHHMH3HpaAH noTeHunjaAHH HeraTHBHH yrnuajH Ha >KHBOTHy cpeAHHy. 

TAaBHH UHJb AOKTopcKe AHcepTanuje je yTBpt)HBaH>e yTHnaja KAHMaTCKHX npoMeHa Ha 

KOAHHHHy H KBAAHTeT npOUeAHHX BOAS Ha CaHHTapHOj AenOHHjH „CaBHHa CTeHa“. 

HcTpajKHBaibe o6yxBaTa h Ae(f)HHHcaH>e nocTynxa 3a OApel)HBaH>e HHTeH3HTeTa h oncera 

noTeHunjaAHO uiTeTHor yTHi;aja nponeAHnx boa^ Ha noA3eMHe h noBpiuHHCKe BOAe, Kao h 

onTHMH3aunjy TexHOAOuiKor nponeca npepaAe npoueAHHX BOAa y3HMajyhn y o63Hp h>hxob

K B aA H TeT H KBaHTHTCT.



O c H O B H e  X H n o T e 3 e

IIoAa3Hy xHnoTe3y AOKTopcKe AHcepTaunje npeACTaBJta MoryhHocT H3panyHaBaH>a 

KOAHHHHe npoueAHe Boae Ha ocHOBy AOCTynHHx MeTeopoaomKHx noflaTaKa, 3a ueo  >khbothh 

BeK AenoHHje.

^oSnjeHH pe3yATarH noTBpl)yjy HenocpeAHH yTHuaj kahmc, He caMO Ha KOAHHHny 

reHepncaHe npoueAHe BOAe, Beh h Ha ueaoKynaH npouec ynpaBJLan>a hcthm.

onwc ahceptai ĥje

CaAP>Kaj AHcepTanHje

/],OKTopcKa AHcepTaunja KaHAHA3TKHH>e EojaHe JKhbkobhIi , o6HMa 104 cTpane, caap>KH 

44 cjiHKe, 24 Ta6eue h 125 AHrepaTypHHX HaBOAa HOBHjer AaTyMa. ^ncepTannja je  opraHH30Bana 

y cAeAehnx AeBeT ueAHHa:

1. Yboa

2. KoMyHaAHe AenoHHje

3. CaHHTapHa AenoHHja „CaBHna CTeHa“

4. Unjb pa^a

5. MeTOAe aHajiH3e

6. CTpaTeuiKH npHCTyn 0Aa6npy h tcxhoaoiukom AH3ajHy nocTpojeiba 3a npeHHiuhaBaibe 

npoueAHe boac

7. Pe3yAT3TH H AHCKycnja

8. 3aKJbynaK

9. JlHTepaTypa

IJpBo norAaBJbe AOKTopcKe AHcepTaunje AeTajbiio Ae^HHHiue KOMyHaAHH OTnaA, 

HCTHHyhu reHepHcaH>e h HeaAeKBarao oAAaraite Kao KJbyHHe npo^AeMe y npopecy ynpaBjbau>a 

OTnaAOM. IIoce6aH 4)OKyc je  cTaBJbeH na noBe3anocT rycTohe HacejbeHocTH ca renepHcaibeM 

KOMyHaAHor oTnaAa, aok ce HarAauiaBa TAo6aAHH 3Hanaj npo^AeMa HeaAeKBaraor OAAarau>a 

OTnaAa, ca KojHM ce cyonaBajy h ckohomckh pa3BujeHe 3eMJbe. HaKO cy Mane OAJiaraH>a OTnaAa 

na AenoHHjaMa npeno3HaTe, oho je  iunpoKO pacupocTpaibeHO.



y  obom norAaBJby je npeuH3HO Ae(f)HHHcaH HCTpa)KHBaHKH nocTynaK y OKBHpy 

AOKTopcKe AHcepTaunje, npy)Kajyhn AeTajbaH npHKa3 CBaKe (J)a3e HCTpa)KHBaH>a y3 KpaTKH 

oriHC 3Hanaja aHajiH3a. IIoceSHO je HCT3KHyT 3iiaHaj Ao6njeHHX pe3yATaTa, jep he OMoryhHTH 

jacaH yBHA y yTHuaj kahm3tckhx npoMena na KOAHHHHy reHepncaHe npoue/iHe BOAe, Ha 

ocHOBy Kojnx ce MOAce o6ahkob3th TexHOAOHiKH npouec npepaAe.

y  apvtom norAaBjbv ie npHKa3aH nperAeA CTaH>a OAJiaraiba OTnaAa y Cp6njH, y3 ocbpt 

Ha CTaracTHHKe noAaTKe o OBoj npo^AeMaTHUH. TaKolje anocTpo^npa ce BancHOCT OAAaraiba 

oraaAa Ha ypel)eHHM AenoHHjaMa, ynpKoc HecaBpmeHOCTH pemeiba. KaKO cy npoueAHe BOAe 

HCTaKHyre Kao HajBeha n p em a  3ApaBoj ACHBOTiioj cpeAHHH, KaHAHAaTKHma yKa3yje Ha 3Hanaj 

H>HxoBor CTaTyca h (fiaKTope Kojn yTHHy Ha cacTaB h koahhhh^. Kpo3 AH'repaTypHH nperAeA 

Kojn ce oahoch Ha 3aral)eH>e noA3eMHHX h noBpmHHCKHX boas nponeAHHM BOAaMa, npHKa3aHH 

cy pe3yAT3TH Kojn AOKa3yjy oncer HeraTHBHor yTHuaja npoueAHHX boas Ha CBeo6yxBaTaH 

KBaAHTeT ACHBOTHe cpeAHiie, ycAeA H30CTaHKa aAeKBarae npaKce ynpaBJbaH>a.

y  TpeheM norAaBJbv onncaHa je AOKannja caHHTapHe AenoHHje „CaBHHa OreHa“ . ^faT 

je npHKa3 4)HHaAHor paHrnpaiba aATepnaTHBa 3a OAa6np AOKannjc 3a H3rpaAH>y caiiHTapHe 

AenoHHje, Koje je  H3BpmeHO MyATHKpHTepnjyMCKOM mctoaom aHajiH3e Visual PROMETHEE, 

Ha ocHOBy Koje je AOKanuja CaBHiia CTeHa HMaAa npeAHOCT y OAnocy Ha Apyre aATepnaTHBe.

y  TpeheM norAaBJby AOKTopcKe AHcepTannje AeTajbHO je pa3MOTpeHa TeMa KanamiTeTa 

AenoHHje h h>chhx HaMeHa. riocc6aH HarAacaK CTaBJbeH je  Ha HHH>eHHuy Aa he AenoHHja 6hth 

KopnmheHa 3a OAJiaraH>e KOMyHannor OTnaAa H3 onmTHHa 3Benan, 3y6Hiior IIoTOKa, 

JlenocaBHha h Kocobckc M htpobhac. Ochm Tora, npHAonceH je rpâ JHHKH npHKa3 ahcbhhx 

reHcpncaHHX KOAHHHiia OTnana no CTanoBiiHKy h onmTHiiaMa, Kao h koahhhiic OTnana no 

(JjpaKnnjaMa 3a CBe neTHpn onmTHHe. Ha 0CH0By obhx nonaTaKa, npojeKTOBaHe cy yKynHe 

roAHiume KOAHHHHe OTnana 3a nepHOA oa 2020. ao 2035. toahhc.

y  neTBPTOM norAaBJbv AOKTopcKe AHcepTanuje KaHAHAaT AeTajbHO H3Aance ochobhc 

HHJbeBe HCTpa)KHBaiba o yTHnajy KAHMaTCKHx ripoMeHa Ha KBaAHTeT h KOAHHHHy nponeAHe 

BOAe AenoHHje "CaBHHa CTeHa". /fe^iHHHiue ce npoueAypa 3a onpel)HBaH>e HHTeH3HTeTa h 

oncera noTCHUHjaAHO uiTCTHor yTHiiaja iipoueAHHX BOAa Ha noA3eMHe h noBpmHHCKe BOAe, 

Kao h onTHMH3auuja TexHOAomKor nponeca h>hxobc npepane. Obo nornaBJbe npencTaBJba 

KJbyuHH neo AHcepTannje rne cy jacHO nocTaBJbeHH nnjbeBH HCTpancHBama h MeTOAOAornja 

Koja he ce kophcthth KaKO 6h ce nocTHrnn 3anaTH uHJbeBH.



y  neTOM norAaBJbv aoktopckc AncepTapHje KaHAH/jaTKHH>a ueTajbHO npeACTaBJba thii 

y3opaKa, HaBOAehn Ay6HHe h KoopAHHaTe Ha KojHMa cy y3opuH npHKynjbeHH, 3ajeAHO ca 

AeTajbHHM onncoM MeTOAa aHajiH3e. KaHAHAaTKHH>a je  HCTpancHBajia Tpn Ay6HHCKa h je^aH 

noBpniHHCKH y3opaK.

MciiHTHBaibe Ay6HHCKHx y3opaxa oahoch ce Ha (|)H3hiiko -  MexaHHHKy aHajiH3y 

3eMJbHuiTa, Koja o6yxBaTa ucnHTHBaibe caAp>Kaja Baare (MeTO/ia cyuieH>a), BeAHHHHe HecTHpa 

(MeTOAa npocejaBaiba h XHApoMeTpncaH>a, aok je  KJiacuc[)HKaiiHja ypar)eHa USDA mctoaom), 

OApe^HBaibe cneijH(j)HHHe (nHKHOMeTap) h npnpoAHe rycTHHe (MeTOAa je3rpa), yTBpl)HBaH>e 

napaMeTpa HBpcTohe (TpnaKcajiHH UU tcct), ATep6eproBe rpaHHue koh3hctchthocth 

{Cssagrande ypel)aj -  rpaHHiia npoTOKa, MeTOAa rH>eneH>a -  i'paHHiia njiacTHHHOCTn), MOAyn 

KOMnpecH6HAHOCTH (EAOMeTap) h BOAonponycHocT 3eMJbHuiTa. CBe MeTOAe cy npeuH3H0 

npeACTaBJbeHe y3 AeTajbaH onnc anapaType, npunpeMe y3opaxa h ycuoBa y KojHMa cy 

HcnHTHBaiba H3BeAeHa.

HcnnTHBaibe noBpuiHHCKor y30pKa o6yxBaTa 4>h3hhko -  xeMHjcKy aHajiH3y y3opKa, 

OApeljHBaibe caApacaja MexaHHHKHx (jipaKiiuja h MHHepajiHH cacTaB 3eMJbHUiTa. O h3hhko -  

xeMHjcKa aHajiH3a o6yxBarajiaje OApeljHBaH>e: caApncaja Buare h cyBe MaTepnje, pH BpeAiiocra 

(BO/ieHH pacTBOp), pH BpeAHOcra (KCl pacTBop), ca/ip>Kaja opraHCKor yrjbeHHKa, caAp^aja 

xyMyca, caApacaja uaKO npHCTynaHHor (jiocc^opa (P2O5) h caup>Kaja a3ko npHCTynaHHor 

KajiujyMa (K2O). MexaHHHKe cj)paKUHje y y30pKy OApeI)eHe cy MeTOAOM npocejaBaiba, aok je 

caBpeMeHa XRD aHaAH3a, aHaAHTHHKa MeTOAa KopnmheHa 3a 6p3o h npeuH3H0 Ao6njaibe 

HH^opMaiinja o (J)a3aMa KpncTaAHor MaTepnjaAa y y3opKy.

3a H3paHyiiaBaH>e eBanoTpancnHpaiiHje, neonxoAne 3a panyHaibe kojihhhhc nponeAHe 

BOAe, KopnuiheHa je Thornthwaite MeTOAa, Koja je AeTajbHO onHcaHa. ripeACTaBJbeHH cy 

KopuiuheHH MeTeopoAouiKH noAauH Ha KojHMa ce OBa MeTOAa 3acHHBa. KoAHHHHa npou,eAHe 

BOAe H3panyHaTa je jeAHanHHOM xHApojiouiKor 6HAaHca.

npouena BepraKaAHor KpeTaiba BOAe Kpo3 HcnnraBaH TepeH H3BeAeHa je  HYDRUS - 

1D  coc|)TBepcKHM naKeTOM 3a CHMyAaaujy jeAHOAHMeH3HOHaAHor KpeTaiba BOAe.

y  uiecTOM norAaBJbv onucaHo je  paHrapaibe ABe aATepHaraBe TexHOAomKor 

nocTpojeiba 3a npepaAy npoueAHe BOAe SBR (eHr. Sequence Batch Reactors) h MBR (eHr. 

Membrane Bioreactors). PaHrnpaibe je H3BpmeHO MyATHKpHTepHjyMCKOM mctoaom aHaAH3e 

Visual PROMETHEE. OnHcaHe cy o6e TexHOAoraje TpeTMaHa h npHKa3aHe h>hxobc



npeAHOcra y OAHOcy Ha KOMepijHjajiHa nocTpojeH>a.

Obo noniaBJBe ce oahoch h Ha AH3ajn SBR nocTpojeH>a, Kojn je  ypaf}eH npeMa ATV 

{Abw. assertechnische Vereinigung) MOAeuy, Ha ocHOBy npojeKTOBaHe kojihhhhc nponeAHe 

BOA,e y caHHTapHoj AenoHHjn „CaBHHa Crena44.

Y cejMOM nomaBJbv KaHAHAaTKHita /jaje npeuH3aH npHKa3, aHajiH3y h AHCKycnjy cbhx 

pe3yjiTaTa. Pe3yjiTaTH cy npHKa3aHH Kpo3 rpa(})HKOHe, Ta6ejie h cjihkc. ]JoKa3aHa je  h 

CHMyjiaiiHja KpeTaH>a BOAe Kpo3 HcnHTHBaHO 3eMJLHiiiTe, Kao h pe3yjiTaTH paHrapaH>a h 

AHMeH3HOHHcaH>a TexHOJiomKor nocTpojeita 3a npeHHmhaBaH>e npoueAHe BOAe.

Y ocmom noraaBJbv cy TaKcaTHBHO npeACTaBJteHH cbh pe3yjiTaTH HcnHTHBaH>a h 

noTBp^eH yTHuaj KJiHMaTCKHx npoMeHa Ha KBanHTeT h KBaHTHTeT npoueAHe BOAe y caiiHTapnoj 

AenoHHjn „CaBHHa CTeHa“.

JeBeTO norjiaBJbe npHKa3yje cnncaK aKTyejiHHX JiHTepaTypHHX HaBOAa Kojn cy 

KOHcyjiTOBaHH npHJiHKOM H3paAe AOKTopKce AHcepTanHje.

/^HcepTaiiHja caAp»<H h CBe one eueMeHTe npeABuljeHe npaBHJiiiHKOM o nncaH>y 

AOKTopcKe AHcepTaunje, Kao ihto cy H3jaBa o ayTopcTBy, H3jaBa o hctobcthocth uiTaMnaHe h 

ejieKTpoHCKe Bep3Hje AOKTopcKor pa/ja h H3jaBy o KopHinheH>y.

OUEHA / i,h c e p t a i ; h j e

CaBpeMeHocT h opHiHnajiifocT

//oKTopcKa AHcepTapnja KaHAHAaTKHite Eojane )KnBKOBHh npeACTaBJba caBpeMeH h 

opHraHanan HayuHH AonpnHoc. PaHHja CBeo6yxBaTHa HCTpa>KHBaH>a o yTHU,ajy KJiHMaTCKHx 

npoMeHa Ha KBajiHTeT h KBaHTHTeT npopeAHe Bojje caHHTapHe uenoHHje „CaBHiia CTeHa“ Kao 

hh HcnHTHBaH>a KapaKTepncTHKa 3eMJbHiuTa ca JiOKaunje AenoHHje HHcy AOCTynHa. 

CaBpeMeHH npHCTyn AOKTOpCKe AHcepTapHje orjieua ce y KOM^HHaunjH 

MyjiTHAHcpHnjiHHapHHX MeTOfla h anaTa, KaKo 6h ce HCTpa>KHO yTHpaj KJiHMaTCKHX npoMeHa 

Ka KOJiHHHHy npopeAHe Boue y AenoHHjn. OpnraHajiHOCT HCTpa^HBaiba jiokh y npHMeiiH 

hobhx TexHOJioraja nonyT XRD, HYDRUS - 1D, Visual PROMETHEE, caBpeMeHHX 

MaTeMaraHKHX Mouejia h up., koj'h uonpHHoce pa3yMeBaH>y KOMnjieKCHHX HHTepaKunja H3Mel)y 

KJiHMe, 3eMjbHiHTa h npoueAHe BOAe Ha AenoHHjn.



OpnTHHajiHH nperjien TeopHjcKHX cf)eHOMeHa koj'h ce nemaBajy y nenoHnjcKOM Teuy, 

6pojHOCT opHTHHajiHHX h hobhx pe3yATaTa, H3pa4yHaBaH>a npHMeHOM caBpeMeHHX MeTona h 

ajiaTa h CBeyKynHa anAHKaTHBHOCT no6HjeHHX pe3yjrraTa HHHe noce6aH HayHHH h nparMaTCKH 

nonpHHoc OBe AOKTOpcKe AHcepTaunje.

Ormc h aneKBaTnocT iipHMeibenHx MeTo/ia

1. FIpHnpeMa y3opaKa

,Hy6HHCKH y30pHH 3a (f)H3HHKO - XCMHJCKy aHaJIH3y 3CMJbHllITa y3eTH cy ca pa3JIHHHTHX 

Ay6nHa (1,20 m-1,60 m; 1,40 m-1,80 m; 1,50 m-1,90 m). Y3opuH cy CTaBJteHH y njiacTHHHe 

Kece h OAHeceHH y Aa6opaTopnjy, rne cy y 3aBHCHOCTH oa npHMCH>HBane MeTone npnripeMaHH 

CTaHnapAHHM npouenypaMa. IIoBpmHHCKH y3opaK je y3eT Ha ny6HHH oa 0-30cm, ocymeH Ha 

105°C, cnpameH h cnaKOBaH y CTaKJieHe nocyne no aHajiH3e.

2. EKcnepHMeHTajiHe MeTone

• Canp^aj BAare y y30pm-iMa onpeljeH je rpaBHMeTpHjCKH, mctoaom 3acH0Baii0M Ha 

cymen>y;

• CneuH(J)HHHa rycTHHa 3eMJbHmTa, Koja je on H3y3eTHor 3Hanaja, onpeljeHa je 

nHKHOMeTpoM, aok je npnpoAHa rycTHHa 3eMJBHmTa onpeljeHa mctoaom jesrpa;

• IlapaMeTpH HBpcTohe na CMHHame cy ycTaHOBJbeHH noMohy TpnaKcajiHor UU ypel)aja;

• TpaHHiia npoTOKa je onpeljeHa noMohy Cssagrande ypel)aja, aok je rpaHHiia 

njiacTHHHOCTH ycTaHOBJbeHa mctoaom nbeneiba y3opxa;

• pH BpenHOCT 3eMjbnmTa je onpeljeHa eKcnepHMeHTajiHO, KopHCTehn KajiH6pncaHy, 

cTaicieHy ejieKTpony;

• Onpe^HBame opraHCKor yrjbeHHKa h canp>Kaja xyMyca je ypal)eHO ejieMeHTapHOM 

MeTOAOM no TjypHHy;

• 3a OApel)HBaH>e naKO AOCTynHor (f)oc(f)opa KopnmheHa je MeTona cneKTpoMeTpnje, aok 

je naKO aoctjtihh KajinjyM onpeljeH iuiaMeHO(f)OTOMeTpHjcKH;

• CacTaB MHHepajia y 3eMJbHmTy Ao6njeH je npHMeHOM HHCTpyMeHTajiHe MeTone 
peHAreHCKe AH(f)paKTOMeTpHje, X-ray dijfractometry (XRD).



EiccnepHMeHTajiHH nouauH npeACTaBJbajy ocHOBy 3a co(|)TBepcKO M0Aeji0BaH>e KpeTaH>a 

Boue Kpo3 HcnHTHBaHO 3eMJLHHiTe. CHMyjiaunja jeAHOAHMeH3HOHajiHor KpeTaH>a Bo/je Kpo3 

3eMJbHiHTe H3BeueHa je npHMeHOM HYDRUS -  1D co(})TBepcKor naKeTa.

,Q uen a cth. 3.acaMQCTajiaH nay*i h h pa/{

KaHAHAaTKHH>a Eojana )KHBKOBHhje cnocoSHa 3a caMOCTajiHH HayHHO HCTpa>KHBawKH 

pau h 3a aKTHBHO yHemhe y thmckom pa/iy. CaMa AOKTopcKa AHcepTaunja ca AeTajbHOM 

aHanH30M Ao6njeHHx pe3yjiTaTa, HayHHH pa/iOBH Be33HH 3a OBy TeMaTHKy h paa y THMy, 

yKa3yjy Ha KBajiHTeT paua, opraHH30B3HOCT, CHCTeMaTHHHOCT h BejiHKy mothbhc3hoct caMor 

KaHAHAaTa Aa ce 6aBH HayHHO-HCTpancHBaHKHM paAOM. /3,o6HjeHH pe3yjiTaTH h H3BeAeHa 

3aKJbyHHa pa3MaTpan>a yKa3yjy na cnoco^HOCT KaHAHAaTKHibe EojaHe )KnBKOBHh 3a 6yAyhn 

ycnemaH h caMocTaAHH HayHHH pa^.

OCTBAPEHH HAYHHH AOnPHHOC

I l D l l K a 3 O C T B a D e m i X  H a V I H H X  A O n P H H I I O C a

npeMa oueHH HAaHOBa KoMHcnje, Haj3HanajHHjH HayHHH aoiiphhoch AOKTopcKe 

AHcepTaunje KaHAHAaTKHme EojaHe ^KhbkobhIi  cy:

•  o n c e a c H H  p e 3 y A T a r a  (^H3HHKO-M exaHHHKe h  (})H3HHKo-xeM HjcKe aHaAH3e 

A y 6 n n cK H X  h  iioB pm H H C K H x y 3 o p a x a  3eM JbH uiT a c a  A O K auH je;

• XRD anaAH3a, Ha ocHOBy Koje je Ao6ujeH npeuH3aH MHHepoAomKH cacTaB 

3eMJLHLLITa;

• HyMepoAomKH pe3yAT3TH eBanoTpaHcnnpauHje h koahhhhc npoueAHe boao 3a 

ABa BpeMeHCKa nepnoAa, Ha ocHOBy Kojnx cy h3bcaohh 3aKjLyHHH o yrauajy

KAHM3TCKHX npO M C H a H a KBaJIHTeT H KB3HTHTeT npO U eA H e BOAe;

• npHMeHa co(})TBepcKor naKeTa HYDRUS - 1D, Ha ocHOBy kot cy pe3yATara 

noKa3aAH oncer jeAHOAHMeH3HOHaAHor KpeTama BOAe Kpo3 HcnnraBaHO



3eMJbHuiTe;

• npHMeHa MyATHKpHTepnjyMCKe aHaiiH3e Visual PROMETHEE, 3a o/iađHp 

Haj6ojbe ajiTepHaTHBe TexHouoiuKor nocTpojeH>a 3a npepaAy npoueAHe boac;

• HyMepoAOuiKH pe3yATaTH AH3ajHa npeAAo>KeHor TexHOAOiuKor nocTpojeu>a.

P^pH(|)H.Kamii.a HayHHiLX AonpHHOca

HayuHH AonpHHOc OBe AOKTopcKe AHcepTaunje Bepu(j)HKOBaH je Kp03 ny6AHKaunje 

npoHCTeKAe Kao pe3yATaT HCTpaACHBaiba y OKBHpy TeMe, o neMy CBeAone paAOBH o6jaBJbeHH y 

HayuHHM uaconHCHMa h caonuiTeiba ca iiayuHHx cKynoBa:

PaAOBH H3 AOKTOpcKe AHcepTauHje:

1. Živković, B., Đokić, J., Petrović, M., Kovačević, S. (2023). Estimating Leachate 

Generation in the Savina Stena Sanitary Landfill through Evapotranspiration 

Analysis: A Comprehensive Study. Pol. J. Environ. Stud. Vol. 33, No. 1 (2024), 981- 

989. DOI: 10.15244/pjoes/l 72032. (M23)

2. Živković, B., Marjanović, j., Đokić, J., Petrović, M. (2023). Soil and rock properties 

as a basis for the sanitary lanfill settings. The 54th Intemational Ocober Conference 

on Minin and Metallurgy, October 18-21 . Bor 2023. (M33)

3. Živković B., Marjanović J., Đokić J.(2023). Estimation of the leachate penetration 

from the sanitary landfill ta the ground waters, 3rd DIFENEW Student Intemational 

Conference -  DISC2023 December 5th, Novi Sad, p.74. (M34)

4. Živković, B., Đokić, J.(2023). Exsamination of the basic physical and chemical 

parametes of the soil of the savina Stena sanitary landfill. Jcdanaesti simpozijum o 

termodinamici i faznim dijagramima sa medjunarodnim učescem, 23-24 jun 2023, 

Kosovska Mitrovica, (Serbia) 47-48, ISBN: 978-86-81656-63-1. (M34)

O C T a A H  paA O B H  K a H A H A a T K H Ib e :

1. Galjak, J., Đokić, J., Dervišević, I., Milentijević, G., Mojsić, M., Živković, B.



(2022). Assessment of Pollution and Distribution of Heavy Metals in the Soil Near 

the Flotation Tailings Gomje Polje. Polish Journal o f Environmental Studies. 

31 (5):4097—4106 (M23)

2. Živković, B., Đokić, J. (2022). Distribution of heavy metals from tailings ponds 

and landfills into underground and surface vvaters. Metallurgical and Materials 

Engineering. 28(4), 685-696. https://doi.org/10.56801/MME859. (M24)

3. Živković, B., Marijanović, J., Đokić, J. (2022). Decision making tools in regional 

sanitary landfill location selection. Recycling and Sustainable Development. 15, 

99-110. DOI: 10.5937/ror2201099Ž. (M51)

4. Đokić, J., Živković, (2021). Significance of modem methods for selection of 

Sanitary landfill location in the process of Environmental preservation. 12th 

International Scientific Conference „Science and higher education in function o f 

sustainable development- SED 2021“ , Užice. (M33)

5. Živković, B., Đokić, J., Gaši, D.(2020). Analysis of the impact of sodium 

hypochlorite on the river ibar during the covid-19 pandemic. International 

Scientific Conference „ Theory to Practice as a Cognitive, Educational and Social 

Challenge“ (17-18. Scptember), 39. (M33)

6. Galjak, M., Živković, B„ Nikolić, V., Taradi, J. (2019). Risk management 

process and leaming from natural disasters, 14th International Conference 

„Management and Safety“ M&S 2018, Budva, Crna Gora, str. 358-369, ISBN 

978-953-48331 -2-4 UDC 005. 8:331.45(063). (M33)

7. TajtaK, M., & ^KhbkobhIi, E, (2017). 3aKOHCKH okbhph ynpaBJbaiLa onacHHM 

OTnaAOM H3 AOMahnHCTBa. 14. Mefanapodna KOHfpepenifuja ,,3auimuma napačy 

-  nym ycneuinoz nocnoearba " (4-7. OK/nočap), CTp. 191-199, /(HBHHbape. ISBN: 

978-86-919221-2-2, COBISS.SR-ID 317320199. (M33)

8. Stanojević, P., Djokić, J., Zivković, B„ Rajović, J. (2018). GIS application in 

floods risk assessment in Leposavić. 9Ih GRACM International Congress on 

Computational Mechanics (4-6 June), pp. 195-200, Chania, Greece. ISBN 978- 

618-81537-5-2 (e-book). (M33)
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3AKJbYMAK H nPE/JJIOr

/^OKTopcKa ^HcepTauHja KaHflHflaTKHH>e BojaHe )Khbkobh1i , noA HacjiOBOM: ,,CTyAHja 

yTHuaja kjihm3Tckhx npoMena Ha KBaAHTeT h KBaHTHTeT npoHe/iHnx BO/ia canHTapne 

AenoHHje CaBHiia CTena“, npeACTaBJta caBpeMeH, opnrHHajiaH h 3HawajaH HayHHH AonpHHOC. 

^HcepTaunja je y carjiacHOCTH ca o6pa3Jio)KeifceM y npnjaBH TeMe h caAp>KH cBe ejieMeiiTe Koje 

npeABH^a IIpaBHJiHHK o aoktopckhm CTyflnjaMa YHHBep3HTeTa y IIpHiiiTHHH, OaKyjiTeTa 

TexHHHKHX Hayxa y KocoBCKoj M htpobhuh. KoMHCHja noTBpl)yje fla AOKTopcKa AHcepTaunja HMa 

opHTHHajiaH h caBpeMeH HayHHH AonpHHOC y oGjiacTH TexHOJiouiKor HH»eH>epcTBa. Ha ocHOBy 

nperjieAaHe AOKTopcKe AHcepTannje, Kao h yBHAa y BepH(j)HKOBan HayHHH Aoiipnnoc Kpo3 

o6jaBJteHe panoBe y Mel)yHapoAHHM nayHHHM HaconncHMa, KOMHcnja 3a oueHy h oa6 paHy 

ypat)eHe AOKTopcKe AHcepTaunje, 3aKJLyMyje Aa KaiiAHAaTKHita EojaHa ^KhbkobhIi  HcnyHjaBa cBe 

33KOHCKe h ocTajie ycjiOBe 3a OA6paHy AOKTopcKe AHcepTaunje. CTora KoMHcnja ca 

3aAOBOJbCTBOM npeAJia>Ke HacTaBHO-HayHHOM Behy OaKyjiTeTa tcxhhhkhx Hayxa y KocoBCKoj 

MHTpOBHUH fla IipHXBaTH II03HTHB3H H3BeiHTaj O ypal)eHOj flOKTOpCKOj flHCepTaiJHjH 

KaHflHflaTKHH>e BojaHe )Khbkobh1}, nofl Ha3HBOM:

,,CTyflnja yTHuaja kjihm3tckhx npoMena na KBajiHTeT h KBaiiTHTeT npouefliiHX BOfla

caiiHi apiie flenonnje CaBHiia CTena“

h fla HC'ry ynyTH y flan>y npopeflypy.

y  KocoBCKoj M htpobhhh, KOMHCHJA:

08.05.2024. roflHHe

flp Maja FleTpoBHh, eanpeduu npocpecop, 
YHHBep3HTeT y H obom Cafly, O  , npeflceflHHK

flp JejieHa Tiokhu/ pedoenu npocpecop, 
YHHBep3HTeT y npHiiiTHHH, OaKyjiTeT TexHHHKHX Hayxa, MeHTOp

J / l l i u £

flp TopflaHa MnjieHTnjeBHh, pedoenu npocpecop, 
YHHBep3HTeT y npnuiTHHH, OaKyjiTeT tcxhhhkhx HayKa, HJian


