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rlegneep+bqrie'flpegmer: haaeuraj Koruncraje 3a nperne4, oqeHy ra og6pany,qoxropc

,Qparane Pa4ocaerueauh

Og,nyxotvt Hacraaxo-r{ayqHor aeha Oaxyrrera rexH}rr{Krx HayKa y Kocorcxoj Mnrpoeraqra 6poj
870/3 -1 oA 08.06.2017. roAhHe LrMeHoBaHa je Kor,nnoaja 3a nperneA H oqeHy Aoxropcxe
4ncepraqnje KaHAHAarKube flparaxe Pagocasrueer,rh nog Hac/roeoM: KOPI4IUEEFbE METOAA

I4CTPAIKHBAFbA nOAATAKA 3A OAPEEHBAT-bE MATEMATI4LTKOT MOAEIA KnHETT4KE

TEXHOIOUKilX flPO{ECA H nPEflO3HABAI-bE KAPAKTEPI4CTI4KA y3OPAKA y cacraBy:

1. gp flerap Cnaneeuh, pe4. 11poQ., OTH Kocoscra Mnrpoauqa - npeAceAHuK,

2. 4p Areunraje Beruoerah, pe,4. npo$. OTH 9a,.rax - q,naH

3. 4p Cuxrau:a Vnuh, eaxp. npoQ. OTH Kocoecxa Mnrpoauqa - MeHrop.

Ha ocnoey yBrAa u aHa.nn3e npnnoxeHe iqoxyMeHraqrje, Koruncnja no4nocr Hacraexo - HayqHoM

eehy OTH y Kocoecxoj Mrrpoenqn cnegehn

H3BElIITAJ

l-. ilogaUH o KaHAHAary

1.1. Kparxa 6rorpa$uja xaH4n4ara

flparaxa Pa4ocaarueeuh je po[exa L7. jyxa L972. roguae y Kocoecxoj Mrrpoenqu. Ocnoany n

cpeAlby uKory (rnmxaer,rja npnpo4Ho-MareMarrqxor claepa) je aaepurnna y .flenocaerahy {Olu
"Cno6o4an fiexearh Kpr{yx" n Texsrqxa uxora "Hnxo.na Tecna").

Haxon 3aBpueHe cpeAlbe urxone ynHcana ce na flpnpoAHo-MareMarlrqKu QaxynrerVnnaepturera y
Kparyjeeqy, xa cry4rajcxy rpyny MareMarnxa, cmep paqyHapcrBo ra rnSopMaruxa. CryRraje je
3aBpuJnna Kao ,qthnnoMhpaHh MareMarhi{ap 3a paqyHapcrBo H nHSopmarnKy ca npocettHoM oqeHoM
8.08. O4 anprna 1996. ro4laue 6nna je :anocnexa y Texnuuxoj uxonu "Huxora Tecra" Kao

npo$ecop 3a npeAMere Marennarrxa r Pauyxapcreo 14 rnQopmarrxa h flocaoaxa nHQopmarrxa.

04 oxro6pa 1996. roAHHe je aanocreHa Ha Pygapcxo-rvrerarypujKoM $axynrery y Kocoecxoj
Murpoarqn y ceojcrey acncreHra-nphnpaeHnra 3a npegMere Mareruarnxa l, Marer*aruxa ll n

l-lporpaannpa*e Og 4er.1ervr6pa 2001. ro4uHe paAh xa Oaxyarery rexHLrqK'4x HayKa h Kao acncrexr-
npunpaBHnK je 4pxana eex6e Ha npegMert'tMa: Mareuarnxa l, Mareana*rxa ll, Maremarnxa lll,
Oga6pana nornaoJba MareMarnxe, flporpannupalbe h npHMeHa paqyHapa, flpnnneHa pauynapa l,

ffpnmexa paqyxapa ll r Cncrennn6asa no,q,araKa.

Haxox ynhcaHhx MarxcrapcKn uyguja r4e je norox{r,r/ra eehmuy rcnrra ynracyje ce Ha AoKropcKe
aKaAeMcKe cryAnje xa Oaxynrery rexHrqxilx Hayxa Vnneepaurera y flpuurrxHu ca nphBpeMeHhM

ceAnureM y Kocoecxoj Murpoenqu, cMep eneKrporexHr4rrxo il paqyHapcxo HHxelbepcrBo

l-.2. CrpyqHa AenarHoc'i

.Qparaxa je pagr,rna Kao npeAaBaq 3a npe4Mere: Maremarnxa, Pavynapcrco 14 nnQopanarnxa,

llocnogHa nHQopmarnxa, - TexHuqxa uKora ,,Hhxo.na Tecna" - /lenocaanh. Acncrenr je xa
cne4ehxa,r npeAMeruma Ha OTH y Kocoacroj Mnrpoerr-trN: Marennauxa l, Marer*arnxa ll,
Marer,raruxa lll, Oga6paHa nomaB.rba MareMarnxe, flpnmeHa paqyHapa l, flpurvrena pavynapa ll,



nporpaMMpaH>e  M  npMMeHa  paHyHapa,  CMCTeMM  6a3a  noAaTaKa,  MH¢pacTpyi{Typa  3a  eneRTpoHCKo

nocnoBarbe,   06jeRTHo   oPMjeH"caHo   nporpaMMpafoe,   Be36eAHoCT   PauyHapci{Mx   KOMyHMKaHMja,

rlpojeKTOBalbe  MH®OpMaLiMOHMx  cMCTeMa.  BMna  je  npeAaBau  je  M  Ha  BMiiie  I{ypceBa  3a  paHyHapcKy

o6yi{y fleLte M oApacnMx y oprai"3aLiMjM   OSCE-a,  HapoAHe TexHMi{e M Tp"MujTa PaAa.

1.3u  06jaBj7De"  pa#oBm  M3 o6jiac" flMcefjTaLiMje

AparaHa    j.e    o6jaBMna    ore4ehe    paAOBe    M3    o6nac"    MaTeMaTmKor    MOAenoBarba    i{MHeTMKe
TexHonoujKMx npoLieca:

1.     Radosavljevi€ Dragana 8., lli6 Sinisa S., Milojevi¢ Svetomir i., Bojovi¢ Zivko C., Markovi¢ Miljana
S. "Modelovanje kinetike hidrodestilacije etarskog ulja ploda kleke (Juniperus communis L.)
nelinearnom regresijom", 2016, 4oM 6poj DOI:10.2298/HEMIND160715048R [M23]

2.     Milojevi6 .C., Radosavljevi€ D„ Pavi6evi6 V., Pejanovi€ S., Veljkovi6 V. „Modeling the kinetics of
essential oil hydrodistillation from plant materials``, 2013, AOM 6poj
Dol:10.2298/HEMIND121026009M  [M23]

3.     V. Pavi€evi€, S. Milojevic, D. Radosasvljevi€, V. Veljkovi¢, M. Ristic, "Energy consumption
optimization of essential oil hydrodistillation from juniper berries", Vl International Conference
on Sustainable Energy and Environmental Protection (SEEP), Proceedings, Maribor, (2013), 601-
607.  [M33]

flparaHa je M ayTop M  KoayTop M Apy"x 6poj"x paAOBa y uaconMcl"a  M  Ha KOHdyepeliLiMjaMa  KojM
HMcy y AMpeRTHoj Be3M ca AMcepTaL[MjoM.

2o  ASFiaflM3@   P@ffia

2.1.  ripe,qMeT  M  L[[,ijbeBw  MCTpa;tr!<biBar-ba

y  MOAepHMM  6a3aMa  noAaTaKa  flaHac  nocTojM  orpoMHa  i{onMiiMHa  noAaTaKa  y  KojMMa  ce  Hana3e

cKPMBeHe    MH¢oPMauMje    M    npaBMna    I{oje   je    HeMoryhe    yo""    cTaHflapAHMM    CTaTMCTMilKl"

aHanM3aMa.  y3  ynoTpe6y  pa3nMi"TMx  MeTOAa,  anropMTaMa   M   anaTa   Mory  ce  npoHaf"  o6pacLiM
noHaiiiafoa   M  3aBMCHoc"  l{oje   nocToje  y  "M  noAaHMMa  M   Mcl{oPMC""     MX  y  uMfoy  A06Mjalba

BanMAHMx   npe4MKL+Mja.   npef|MeT  MHTepecoBaH>a   oBor   Pafla  je   aHanM3a   noflaTaKa   KojM   o"cyjy

M3Bpl]]erbe  npoL+eca y TOKy BpeMeHa.

Kafla ce Mc" M" cnMu" npoLiecM noHOBe 3a  BehM 6poj y3opai{a, Ao6Mja ce  Be/"KM 6poj noAaTaKa
o    BpeflHOcTMMa    BenMUMHa    Koje    i{apat{TepMI]]y   i{MHeTMKy   "x   npoL+eca   y   BpeMeHy.    peanHa   je

npeTnocTaBKa Aa CBaKM  iipoLiec MMa CBoje 3ai{oHMToc"  M Aa ce  M3BptlJaBa  rlo oApeT)eHOM rlpaBmy,

anM  MCTO  TaKo  M  Aa  KOHKpeTHa  i{MHeTMKa  M3BPLijaBalba  npoLieca  3aBMCM  Ofl  HeKMx  KapaKTepMCTMKa

caMor y3opKa.  M3  cai{yritheHMx  noAaTaKa,  onLi]TOM  aHanM3oM,  Moryf`e je  npeTnocTaBM"  o4pet)eHe

3ai{OHMTOcTM    M    3a    cBaKM    KOHKpeTHM   y3Opai{    npMnMHHO   TaiiHO   OApeflMTM    MaTeMaTMHKM    MOAen

KMHeTMKe   npoLieca.   3aTo  I.e   npBM   LiMfo  MCTpax{MBaH>a   pa3BMjarbe   M   npMnarobaBafoe  anropMTaMa

MCTpaH{MBafoa    noAaTaKa    Ha    KOHi{peTHe   npo6neMe   -   pa3Boj   MaTeMa"HKor   Moflena    KMHe"Ke

M3ABajalba  eTapcKor yfoa  M3  6MJbHor  MaTepMjana  iipMMeHOM  nocTynKa  MaTeMaTMiiKe  perpecMje  M

ynopet)MBatbe TaHHoc"  MCTor ca MOAenMMa no3HaTMM y nMTepaTypM.

fla  6M  ce  yTBPAMfla  yKynHa  KonMiiMHa  ytha  Kojy je  Moryf`e  M3flBojM"  M3  cBai{or  y3oPKa  MeTOAOM
eKcnepMMeHTanHor  Mepeiba,   noTpe6Ho  je   ynoxM"   Be/iMKe   (M   HeMcnna"Be)   Pecypce   M   AoCTa
BpeMeHa.   ynoTpe6oM   oAroBapajyhMx   MeTofla   MCTpaHKMBaiba   noflaTaKa,   Moryhe   je   Ha   ocHOBy

i{oHailHor  6poja  noflaTaKa,  flo6MjeHMx  MepelbeM  y Toi{y  npoLieca  M34BajaH>a  ytha,  npeABM4e"  ry

yKynHy  KonMiiMHy  ii  onTMMM3Mpa"   npoLiec  M3flBajafoa   Ha   rpaHMUM  McnjiaTMBocTM.  3aTo  je  Apy"

(npaK"H")  LiMth oTKPMBaH>e  MeTOAe  3a  (paHo)  yTBpbMBafoe  yKynHe  (MaKCMManHe)  KonMiiMHe  yfoa
Kojy je Moryhe M3ABojM"  M3 cBaKor y3opl{a.

caMM  y3opLiM  KojM  yuecTByjy  y  M3Bpi]jeiby  lipoLieca  MMajy  Hel{e  cBoje  KapaKTepMCTMKe  (aTPM6yTe,

cBojcTBa).  Ha  ocHOBy  noflaTaKa  caKynjbeHMx  Ha  Bemi{oM  6pojy y3opal{a  Moryf`e je  aHaj"3Mpa"  M



3aBMCHoc"     Koje    nocToje    M3Meby    Kapal{TepMCTMKa    y3opaKa.    o"pMBaibe    "x    3aKOHMToc"

(3aBMCHoc")  OMoryfiaBa  Aa  ce  Hel{e  Hen03HaTe  KapaKTepMCTMKe  y3Opai{a  npMnMilHO  cMrypHO  Mory
oflpe4M"  Ha oCHOBy n03HaTMx. TaKO je Tpef"  L+Mfo MCTpax{MBafoa yTBpbMBahoe 3aKOHMToc"  M  Be3a

Koje   nocToje   M3Mefly   aTPM6yTa   y3opai{a   M   npoHanax{efoe   MeTOAa   3a   npeno3HaBarbe   jeAl"X
aTPM6yTa  Ha ocHOBy flpy"x.

2.2o  rlpe"erfl]  CTaH3a  Ha\,;liHe  o6jiac"  y  h{Ojc}j  ce  pa+riTi4  4,wcepTaLiMja

y  nMTepaTypM  ce  Mory  HafiM   paAOBM  y  KojMMa  je  npeAMeT  MCTpax{MBalba   MoflejioBaibe  KMHeTMi{e

xMflpoAec"JiaiiMje   eTapcKor   yn>a    M3    ceMeHa    pa3nMiMTMx   6MfoaKa    (KopMjaHflepa,    py3MapMHa,

6oCMthKa,   naBaHfle,    i{/ieKe,    M".).   y   TMM    MCTpaHKMBaHDMMa    ce    KpeMpajy   MaTeMaTMHi{M    MofleflM

npoL[eca   M34BajaH>a   pena"BHe   KOJiMHMHe  ytha   (oAHoc   M3ABojeHe   KonM"He  y   HeKOM  TpeHyTKy

BpeMeHa  y  oAHocy  Ha  noTeHHMjamy  yKynHy  Ko""Hy)  KojM  Ce  noManajy  y  oApebeHoj  MepM  Ca

MepeHMM  pe3ynTaTMMa.  Meby"M,  6e3  o63Mpa  KojoM  MeTOAOM je  MOAejioBaHa  KMiieTMKa  npoLieca,

He  nocTojM  iiauMH 3a oApebMBaHbe  noTeHLiMjanHo yKynHe  KonMUMHe  M3ABojeHor eTapcKor ytha.

2.3.  HPMMe!rfeeiie  MeToiAI]e

3a   peanM3oBaibe  npBor  LiM/ba   MCTpaxMBafoa   i{opMLuheHa  je  MeTOAa  MaTeMaTMUKe  perpecMje.   Ha

ocHOBy    KJiacMt]He    aHanM3e    noAaTaKa   yTBpbeHo   je   Aa    ce    nocMaTpa"    npoL+ec   Moxe    6oJbe

MOAenoBa"  npeKo  HenMHeapHe jeflHa"He. YnoTpe6oM MeTofla  HenMHeapHe  perpecMje oflpet)eHM

cy   Heno3Ha"   napaMeTPM   (Koe¢MLiMjeH"   nocTaBtheHe  jeAHa"He)   3a   cBaKM   y3opai{.   Pe3ynTa"

Ao6Mje" ynoTpe6oM HeflMHeapHe perpecMje cy ynopebe" ca  BpeAHocTMMa Ao6Mje"M Ha oCHOBy
eKcnepMMeHTanHMx  Mepetba  M  M3pauyHaTa  cy  ibMxoBa  oflcTynarba  KopMuheibeM  pa3nMHMTMx  Mepa

3a yTBpbMBarbe  rpeLuai{a. TaHHocT Tai{o Ao6Mje"x pe3ynTaTa ynopebeHa je ca TauHowhy  pe3yflTaTa

KojM cy o6jaBthe" y nMTepaTypM.

flpy"   iim>   MCTpaxMBarba   -   npeABMbafoe   MaKCMManHe   KojiMilMHe   eTapcKor  yfoa   I{oja   ce   Moke
M3ABojM"   M3   cBai{Or   y3opi{a,    peanM3oBaH   je   TpaHc®opMaLiMjoM   406MjeHor   Moflena    KojMM   je

peanM3oBaH  npBM  L[Mfo MCTpa"MBaLba. TaiiHocT Ao6Mje"x pe3ynTaTa je ynopet)eHa ca  Bpe4HocTMMa
Mepelba  3a  oHe  y3opKe  Kofl  KojMx  je  BpeMe  Mepelba  6Mno  AOBofoHo  Ayro.  flo6MjeHM  pe3yJITa"

HMcy  MorJ"   fla   ce  ynopeAe   ca   pe3ynTaTMMa   y  j"TepanypM,  jep  je  y  OBOM   paAy  no   npBM   nyT

o6jaBtheHa MeTofla 3a  M3pailyHaBalbe noTeHHMjanHo yKynHe i{onMUMHe M3flBojeHor yfoa.

3a   yTBpt}MBarbe   3aKOHMToc"   Koje   nocToje   M3Meby   I{apaKTepMc"Ka   y3opaKa   i{opMCTMnM   cy   ce

pa3nM""   anropMTMM    KnacM¢MKaLiMje   co®TBepa   oTBopeiior   KOAa   weka   KojM   je   AOCTynaH   Ha
MHTepHeny      (cTa6na   oAnyKe   (decision   trees   (J48)),   Naive   Bayes,   k   Haj6nM"Mx   cyce4a,   MTA.).

EBanyaHMja   noAaTaKa   M3BPuJelia   je   M   Ha   ocHOBy  TecTHor  cl{yna   npMMepa   M   MeTOAOM  yHaKpcHe

Ba"flaL+Mje  (cross validation)  npM ueMy   ce  BpeAHoc"  aTPM6yTa  oApebeHor  npoueHTa  oA yKynHor

6poja y3opaKa  KopMCTe 3a o6yKy cMCTeMa, a  npeocTane  BpeAHoc"  i{opMCTe 3a TecTMpafoe liaBeAeHe

06yKe.

2.4a  Pe3ynTa"  #  #Onp(/lHOCM  WCTpa}i{MBLfi{-+#a

JeAHOM   OA   MeTOAa    MCTpaxMBaiba    noAaTaKa   -   HenMHeapHOM    PerpecMjoM,    Ha   ocHOBy   A06po

npeTnocTaBfoeHor  o6/"Ka  jeAHaLIMHe,   peanM3oBaH  je   MaTeMaTmM   Moflen   KojM   BepHo  o"Cyje
KMHe"Ky npoL+eca xMApoflecTiMaL+Mje eTapcKor ytha.  MOAen je jeAHocTaB"jM  oA oHMx y AoCTynHoj

nMTepanypM  (jep ce  pea"3yj.e  Ha  ocHOBy Marber 6poja  MTepaLiMja y co¢TBepy)  M y oAHocy Ha Apyre
MOAene, Aaje 6ofoe cnaratbe ca ei{cnepiiMeHTanHo flo6MjeHMM noflaHMMa.

Mof|M¢Ml{aL|MjoM Ao6MjeHor MOAena  KMHeTMKe  npoL|eca  xMApoflec"/]aLiMje  oMoryf`eHo je,  no  npBM

nyT,    HyMepml{o   oApebMBarbe    noTeHLiMjanHo   yKynHe    KonMHMHe    M3flBojeHor   eTapcKor   yfoa    ca

BenMKOM  TauHoiuhy,  u]To  MMa  Be"i{M  npaRTMu"  flonpMHoc.  Ha  oBaj  HaiiMH  nocTM"e  ce  3HaqajHa



yLIJTeAa     pecypca     M     BpeMeHa     MMajyf"    y    BMAy    Aa     Ce    Ta     BenMUMHa     Pa"je    oApebMBana
el{cnepMMeHTanHMM  IiyTeM  MeperbeM  M3ABoi.eHor  eTapcKor  yfoa   Ha   Kpajy  M3y3eTHo  fiyror  cl{ynor

ri po Lieca xMflpoAec"na L|Mje.

MCTo TaKo, y pa fly je  pa3BMjeH  M opM"Han" co®TBep i{ojM oMorytiyje lipoL+eHy TpeHyTKa Ao  KaAa je

McnnaTMBo  M3ABajaLbe  yfoa  Ha  oCHOBy  BpeAHoc"  Mepeiba  M3flBojeHe  Kom"iie  ytha  y  nolleTHoj

¢a3M  npoLieca xMApoflec"JlaHMje.  M oBaj pe3ynTaT MMa  BenMKM npai{Tm" AonpMHoC.

y30PLiM  KojM  yuecTByjy  y  npoLiecy  M3flBajalba  yfoa  MMajy  oApebeHa  CBojcTBa  I{Oja  Ha  npBM  nor/len

HMcy   noBe3aHa.   AHam3oM   eKcnepi"eHTanHo   Ao6MjeHMx   noflaTaka   o   npoMeHaMa   BpeAiioc"
BenMHMHa  y  TORY  npoLieca  M  ynopet}MBaibeM  "x  noAaTaKa  ca  rpynaMa  BpeAHoc"  oco6MHa  i{ojy

y3opLiM  MMajy,  oTi{pMBeHe  cy oflpebeHe cl{pMBeHe  3aBMCHocTM.   TaKo  ce  HeKa  cBojcTBa y3opaKa  Mory
OflpeAM" Ha oCHOBy no3HaBalba BpeflHoc" 4py"x cBojcTaBa 3a Mc" y3opaK.

3 A K th y i A K

Ha  oCHOBy  M3BPu]eHor yBMAa  y AOKTopci{y flMcepTaLiMjy AparaHe  PaflocaBtheBMh,  KOMMCMja  cMaTpa

Aa flMcepraL|Mja CaAP*M  HM3 oPM"HanHMx Hayui"x AonpMHoca I(ojM ce oAHoce Ha  npMMeHy MeTofla
MCTpaH{MBaiba  noAaTaKa,  aHanM3y TexHonoLUKMx  npoLieca  Kao  M  Ha  lipeno3HaBaibe  KapaKTepMCTMKa

y3opaKa.   Pa3BMjeHM   MOAen,   Ao6MjeH   He"HeapHOM   MaTeMaTMUKOM   perpecMjoM,   noKa3yje   6ojbe
noManafoe   ca   eKcnepMMeHTanHMM   MepeH>MMa   oA   ocTanMx   Moflena   y   nMTepanypM,   a   flo6PMM

OAa6MPOM  jeAHa"He   no   npBM   nyT  j.e   pa3BMjeHa   M   MeTOAa   oApebMBahoa   noTeHLiMjanHo   yi{ynHe

KonMiiMHe   M3flBoj.eHor   yfoa   Ha   caMOM   noileTi{y   npoLieca.   Aeo   pe3ynTaTa   nol{a3aHMx   y   pa fly  je

o6jaBtheH   y   ilacoiiMCMMa   ca   CHM   nMCTe    M   caonLLiTeH    Ha    HayiiHMM   cKynoBMMa.    Moryha   flatha

MCTpa"MBalba   Tpe6a   ycMepM"    Ka   o4pet)MBarby   Mo4ena   cnMilHMx   npoueca   M    npeno3HaBalby
cKPMBeHMx 3ai{oHMToCTM  Ha flpy"M y3oPLiMMa.

MMajyhM  y  BMAy  aKnyenHocT  o6pabeHe  npo6neMa"Ke  M  ocTBapeHe  HayiiHe  pe3ynTaTe,  unaHOBM

KOMMCMje   ca   3aAOBothcTBOM   npeq/ia"y   HacTaBHo   HayuHOM   Bef`y  ®ai{y/]TeTa  TexHMHi{MX   HayKa   y

KocoBci{oj    MMTpoBML+M   Aa   ce   AOKTopcKa   AMcepTaLiMja    noA   HacnoBOM    KOPMUJT`EtbE    METOAA

MCTPAH{MBAibA      noflATAKA      3A      oAPEbMBAtbE       MATEMATMiiKor      MOAEflA      KMHETMKE

TEXHofloLUKMX   rlpoL|ECA   M   npEn03HABAH>E   KAPAKTEPMCTMKA   y30PAKA   npMXBa"   M   Aa   ce

KaHAMAaTKMibM flparaHM  PaAocaBtheBMh oAo6pM ycMeHa ofl6paHa.

Y  KoC0BCKoj  MMTPOBMHM,

09. jyHa 2017.

I(OM"CMja:

1.ApneTap#a="fi,pe;+npoS.-

3APCM"ua#npo®-MeHTop


