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GAKYNTETA TEXHUMKUX HAVKA YV KOCOBCKO) MUTPOBULIU

Ha cegHuun oppxaHoj 26.01.2026. roguMHe, HacTaBHO-HAYy4yHO Behe @akynteta
TEeXHWUYKUX HayKa Y KOCOBCKOj MUTPOBULM, HA OCHOBY uA. 55. cT. 1. Tu. 16. Ctatyta dakynteTa
TeXHUYKNX HayKa W un. 42. cT. 1. MpaBUIHUKA O AOKTOPCKMM CcTyanjama Qakynterta TeXHUYKNX
HayKa, JoHeno je Oanyky 6p. 49/3-12 of 26.01.2026. rofuHe, kojom ce yTBphyje npeanor
Komucuje 3a OUEHY HayuyHe 3acCHOBAHOCTU Teme [OKTOpCKe auceprtauuje ,00pehueare
noy3daHocmu u eéepucpukayuja copmeepckux Mempuka y CKpunm npo2pamckum jesuyuma“ v
noao6HoCTK KaHanaaTa JoaHa Munytunosuha y cactaBy:

1. npod. Ap HeHap JosaHoBuh, peaoBHU npodecop PDakynteta TEXHUUKMX HayKa Y
KOCOBCKOj MUTPOBMULM, Y)Xa HAayuyHA 06/1acT pavyyHApCKa TEXHMKA M MHOpMaTUKa —
npefcegHuK

2. npod. ap Netap Munuh, BaHpeaHun npodecop Pakynteta TEXHUUKNX HayKa y KOCOBCKO]j
MutposuuY, y)xa Hay4yHa 061acT pauyyHapCKa TEXHUKA U MHOPMATMKA — UNaH-MeHTOp

3. dou. ap AnauHa Asauh, goueHT [lp>aBHOT yHMBep3uTeTa y HoBom Masapy, yxa HayyHa
06nacT pavyyHapCKa TeEXHMKA U UHhopMaTUKa — UNaH.

Ha ocHOBY npunoxeHe [OKymeHTauuje Yy3 TMpujaBy [OOKTOPCKe auceprauuje,
obpasnoxera Teme, HayYHUX U CTPYYHUX PafoBa U YBUAOM Y LENOKYMHY AOKYMEHTaLujy u
Hay4YHO-UCTPAXXMBAUKY AeNaTHOCT KaHAUAaTa, HAaCTaBHO-HayyHoM Behy PakynTeTa TEXHUYKUX
HayKa y KocoBckoj MuTposuumn Komucuja nogHocu:

W3BELUTA) O HAYYHO) 3ACHOBAHOCTIU TEME JOKTOPCKE
ANCEPTALNJE

KaHaupat Josan MunytunoBuh, mactep nHxemep enekTpoTexHWKe U pauyHapCcTBa, 3a
“3pagy [OOKTOpCKe AucepTauuje npeanoxuo je Ttemy ,O0pehueawe noy3daHocmu u
eepuchuxayuja copmeepckux Mempuka y ckpunm npo2pamckum jeuyuma“. NpeanoxeHa Tema
AOKTOPCKe fucepTtauuje npunaga Hay4yHoj 061acTM ENEKTPOTEXHUUKO W payyHapCKo
WH)XXeHEepPCTBO Yy OKBMPY 06Pa30BHO-HAYUYHOr MO/ba TEXHUUYKO-TEXHONMOLIKNX HayKa 3a Kojy je
PakynTeT TeXHNUYKMX HayKa y KOCOBCKOj MUTPOBULIM aKPeAUTOBAH.



5norpa4)CKM noflafin

KaHAHANT JOB3H MnnyTHHOBNfi, pofleH je 15.06.1999. roAHHe y Kocobckoj MmpoBHu.n.
OcHOBHy iuKony ,,ByK KapagnTT 3aBpmno je y 3BenaHy a cpeA*>y TexHHHKy iuKony Ha CMepy
»1exHnnap Apy”~cKor cao6pafiaja” 3aBpimio je y KocoBCKoj Mhtpobhah.

HakOH 3aBpineHe cpeAH>e IUKone, inKoncKe 2018/2019 ynncao je (DaKynTeT TexHMHKnx
Hayxa YHMBep3MTeTa y npnuiTHHi/i ca npnBpeMeHHM ceAnmTeM y KocoBCKoj Mhtpobhum, Ha
CTyAnjcKOM nporpaMy EneKTpoTexHHHKO n panyHapcKO MH>KeH>epcTBO, MOAyn PanyHapcTBO n
nHcjDopMaTMKa. Ha mctom (J)aKynTeTy je AnnnoMnpao 2022. roAHHe, ca npocenHOM oueHOM 8.02
CTeKaBinn 3BaHje A“nnoMnpaHn nHMcenbep eneKTpoTexHHKe n panyHapcTBa. I/ICTe roAHHe
ynncyje n MacTep akaAeMCKe CTyAnje TaKofje Ha OaKynTeTy TexHmhkhx Hayxa YHHBep3HTeTa y
npnluthhn ca npnBpeMeHhm ceAniiJTeM y KocoBCKoj MnTpoBnpn, Koje 3aBpmaBa 2023. roAHHe
ca npocenHOM oueHOM 10,00 CTeKaBLun 3Ban>e Macrep ifiHHceHsep eneKTpoTexHHKe n
panyHapcTBa.

LUKoncKe 2023/2024 roAHHe ynncao je AOKTopcKe aKaAeMCKe CTyAnje Ha OaKynTeTy
TexHMHKi/ix Hayxa yHHBep3HTeTa y npnujTHHn ca npnBpeMeHHM ceAnuiTeM y KocoBCKoj
Mmtpobhah Ha CTyAnjcKOM nporpaMy EneKTpoTexHMHKO n panyHapcKO nH>KehtepcTBO. Ha
AOktopckhm CTyAnjaMa je nono>KHo CBe npeAMeTe npeABnfjeHe HacTaBHmm nnaHOM m
nporpaMOM ca npoceHHOM oueHOM 10.

y paHMje nepnoAy pa”no je Kao HacraBHMK MaTeMaTlMKe y:
e Ochobhoj ujkonn ,,ByK Kapagnfi" y 3BenaHy m

e CpeAHioj MeAMUMHCKoj ujKonn ,MeAHUMHCKa ujKona ca aomom yHeHMKa* y KocoBCKoj
MHTpOBMAM.

A\rrop je n KoayTop HayHHMX paAOBa o6jaBn5eHiix y MefjyHapoAHMM naconiicMMa Kao n
Ha MeflyHapoAHMM  KOH(J>epeHAMjaMa. 06nacTM  MHTepecoBaH>a KaHAMAaTa JoBaHa
MMnyTMHOBMha cy co(j}TBepcKO MHVKkeH>epcTBo, 6noKnejH TexHonorMje, Be6 TexHonorMie,
MaujMHCKO ynett>e.

nofloCHOCT KaHflHflaTa

Ha OCHOBy npMno>KeHe AOKyMeHTauMje o HaynHO-MCTpa>KIMBaHKOM paAy, 6Morpa(J)CKMM
m 6M6nMorpa(J))CKMM noAaAMMa, KoMMCMja je yTBpAnna Aa KaHAMAaT Job3h MM/iyTMHORBIifi,
CTyAeHT aoktopckmx axaAOMCKMX CTyAMja EneKTpoTexHMHKor m panyHapcKor MH>Ken>epcTBa Ha
OaxynTeTy TexHMHKMx Hayxa YHMBep3MTeTa y npMUTVHM ca npMBpeMeHMM ceAnujTeM y
Kocobckoj Mmtpobmum McnyK>aBa CBe ycnoBe 3a OAOG6GpaBart>e TeMe m M3paAy AOKTopcKe
AMcepTau,Mje.



KaHAHflaT Job3h MnnyTHHOBH? je nono>KMO CBe ncnme npeABMfjeHe HaciaBHMM
nnaHOM CTyAMjCKor nporpaMa aoktopckmx CTyAnja Ha OAceKy EneKTpOTexHMMKO n panyHapcKO
mH>KeHsepcTBO, HVIMe je ncnyHMO c¢Be ycnoBe W CTeKao npaBO ab npnjaBM TeMy AOKTopcKe

AMcepTamije.

Kao ayTop mKoayTop o¢jaBno je BMiiie HayHHiix paAOBa MByx<e HayHHe o6nacTM MB Koje
ce npnjaBfbyje TeMa AOKTopcKe AncepTau,hje. HayMHO-CTpyMHa aKTMBHocT KaHA™AaTa
Bepnc|>MKOBaHa je Kpo3 o6jaBn>eHe paAOBe, kbko ce h3Boah y HacraBKy:

e 1paA KaTeropnje M21
e 1paA KaTeropnje M53 n
e 1paA KaTeropnje M34.

CnucoK o6jaen>eHux padoea KOHdudama:

KaTeropnia M2L:

1 Milutinovié, J., Mili¢, P., Milenkovi¢, V., Meki¢, E., Matovi¢, A. (2025). "Application of
Blockchain Technologies in Verification of Softvvare Metrics ", Applied Sciences, Vol. 15,
No. 10, pp. 5519, DOI= 10.3390/app15105519, ISSN: 2076-3417, IF = 2.5

KaTeropMija Mb53:

1 Milutinovié, J., Mili¢, P., Vucetic, S. (2024). "Wireframe modelling of web based open data
applications", Scientific Publications of the State University of Novi Pazar Series A
Applied Mathematics, Informatics and Mechanics, Vol. 16, No. 2, pp. 111 - 123. DOl =
10.46793/SPSUNP2402.111M.

KaTeropnia M34:

1 Milutinovic, J., Mili¢, P., Vuceti¢, S. (2024). Modelling open data based web applications,
In the Book of abstracts of the VIII International Scientific Conference “Contemporary
Problems of Mathematics, Mechanics and Informatics", Novi Pazar, 55,03 - 05. June 2024.

Ha ocHOBy HaBeAeHnx HUH>eHUida KoMncnja 3aK/byMyje pa KaHA™AaT ncnyn>aBa CBe
ycnoBe n Aa je no/JOBAH Aa HacTaBn M3paAy AOKTopcKe AncepTaunije.

Hay4Hd 3acHOBaHOCT npeA/io>KeHe TeMe

npedMem u u,uib doKmopcne ducepmou,uje:

Coc(3TBepcke MeTpnKe npeACTaB/bajy KBaHTMTaTnBHe noKa3aTen>e 3a npou,eHy
KBannTeTa KO™a, H>eroBe cno>KeHOCTM, oapkhbocth h noTeHUMjana 3a HacraHaK AO(J>eKaTa.
1/1aKO je pa3BnjeH BennKM 6poj coc}3TBepcKMX MeTpnKa y npeTXOAHMM AeueHnjaMa, ocTaje
HepemeHO nnTan>e H>nxoBe noy3AaHOCTM mMe?)yanaTHe KOH3MCTeHTHOCTM Ka*a ce npnMen>yjy
Ha CKpnnT nporpaMCKe je3MKe. floLUTO cy CKpnnT nporpaMCKM je3nmi AHHaMMHKe npnpoAe, to



MO>ne AOBecTM ao Bapnjaunja y BpeAHOcniMa coc()TBepcKMx MeTpiiKa y 3aBHCHOCTM oa anaTa
Kojn nx M3paHyHaBa, HamiHa aHann3e, Kao n pa3nnKa y MVnneMeHTauMM anropnTaMa 3a
M3paHyHaBahbe coc))TBepcKMx MeTpMKa m HaMVHa Ha KojM nojeAHHM anaTM MHTepnpeTMpajy
CTpyKTypy nporpaMa. 3a pa3nMKy oa CTalMVKM TVHVBMpaHMX nporpaMCKMX je3MKa, koa CKpMnT
nporpaMCKMX je3MKa CTpyKTypHe MH())opMau,Mje o nporpaMy necTO HVcy noTnyHe y MOMeHTy
CTaTMHKe aHanM3e. Kao npMMep Mox<e ce y3eTM A“naMMHKa AOAena TMnoBa, MVIhnMUMIHO
npowMpeH>e o6jeKaTaF A"naMMHKO KpeMpan>e clyHKUMa Kao m BapMjauMje y opraHM3au,MjM
nporpaMa Koje 3aBMce oa HaHMHa Ha KoM ce koa nMme m opraHM3yje. Ha ocHOBY npeTXOAHO
HaBeAeHMx CBojcTaBa CKpMnT nporpaMCKMXx je3MKa, aoboah cey nMTan>e noy3AaHOCT mTanhoct
Mepen>a coc))TBepcKMx MeTpMKa, Kao m CTeneH carnacHOCTM pe3ynTaTa M3Mefly pa3nVHMTMX
anaTa 3a M3panyHaBaH>e co(J)TBepcKMX MeTpMKa y CKpMnT nporpaMCKMM je3MUMVa.

Ha ocHOBy HaBeAeHMx npo6neMa, npe”MeT Mcrpa>KMBan>a OBe AOKTopcKe A”cepTauMje
6Mfie cJ)OKycMpaH Ha CBeo6yxBaTHy (JJopManHy m eMnMpMjcxy aHanM3y noy3A3HOCTM
coc))TBepcKMX MeTpMKa y cKpMnT nporpaMCKMM je3MAMMa. Obo Mcrpa>KVBaH>e 06yxBaTMfie
c)opManHy m eMnMpMijcxy aHanM3y noy3A3HOCTM coc()TBepcKMX MeTpMKa y  CKpMnT
nporpaMCKMM  je3MUMMa  Kpo3 McnMTVBan>e h>mxobmx aKCMOMATCKMx CBojcTaBa, norMHKe
AOcneAHOCTM, Kao m orpaHMHehba Koja npoM3Mna3e M3 AnnaMMHKe npMpoAe CKpMnT
nporpaMCKMx je3MKa. H3 npeTXOAHO HaBeAHor cne™M pa je ueHTpanHM npo6neM O0Be
AOKTopcKe AncepTa™Mje c})opManHa BepMct)VKau,Mja noy3A3HOCTM cocl)TBepcKMX MeTpMKa y
ycnoBMMa HenoTnyHe m AHaMMHKM oApefjeHe CTpyKType nporpaMCKor koa”™ y CKpnnT
nporpaMCKMM je3Mu,MMVa.

HcTpa>KMBaH>e Koje fie ce cnpoBecTM y OKBMpy OBe AOKTopcKe AncepTau,Mje, MVh 3a ama>
Aa pa3BMje clopManHM BepMct)MKau,MOHM MOAen KojM fie Ha CMCTeMaTMnaH, MaTeMaTMHkm m
norMHKM HanlVH pa Aec))MHMLue ycnoBe, nocTynaK m KpMTepMjyMe 3a npoueHy McnpaBHOCTM m
noy3AaHocTM coc))TBepcKMx MeTpMKa y CKpMnT nporpaMCKMM  je3SMAMMa. nopeA pa3Boja
cl)opManHor  BepMc)"MKapMOHor MOAena, obo Mcrpa>KMBart>e o6yxBaTa m  eMnMpMjcxy
eBanyauMjy noy3A3HOCTM cocJ)TBepcKMX MeTpMKa Kpo3 npMMeHy pa3nMHMTIMx anaTa 3a aHanM3y
coc()TBepcKor KOAa Ha CKyny npojeKaTa (nporpaMa) nMcaHMx y CKpMnT nporpaMCKMM je3MU,MVa.
npMMeHOM  eMnnpMjcKe eBanyai4Mje OMoryfiMfie ce A”™peKTHO nopeflen>e BpeAHOCTM
coc()TBepcKMX MeTpMKa Ao6MjeHMx npMMeHOM pa3nMHMIMX anaTa, a CBe to ca jeAHMM AM>eM
Aa ce McnMTa CTeneH Mef)yanaTHe koh3mct6hthoctm, CTaBMnHOCT pe3ynTaTa Kao moceT/bMboct
Ha pa3nMHMTe CTpyKTypHe KapamepMCTMKe nocMaTpaHor koas.

KoM6MHaAMjoM cl)opManHor BepMc))MKau,MOHor Mo”ena m eMnMpMijcKe eBanyauMije,
Aec])MHMcafie ce HayHHO yTeMen>eHa MeTOAonorMja 3a npopeHy noy3AaHocTM coc))TBepcKMx
MeTpMKa Kao m MoryfiHocT H>MxoBe npMMeHe y CKpMnT nporpaMCKMM je3MAMMVE.

OcHoene xunome3e:

Ha ocHOBy nocTaBn>eHor npeAMeTa m uMa MCTpa>KVBaH>a y OKBMpy OBe AOKTopcKe
AMcepTa™Mje, oahocho orpaHMHen>a y Mepen>y KBanMTeTa coc()TBepcKor KOAa y ckpmiit
nporpaMCKMM - jeSMAMMVE, AQ(J)MHVEaH je CKyn xMnoTe3a. £lec)MHVEHM cxyn xMnoTe3a je



OApefjeH T3KO a”™ a”P”ktho npOM3M/ia3M M3 npeAno>KeHor cl)opMa/iHor BepncjDMKau.noHor
MOAena. Oh ce cacTojn oa c/ieAefinx xnnoTe3a:

e OopMa/iHM Bepncluikau.MOHM MOAe/i OMory?iaBa K/iacncjDMKau,Mjy cocjDTBepcKMx MeTpnKa
na noy3AaHe m Henoy3AaHe - OBa xnnoTe3a ce 3acHMBa Ha cJ)opMa/iHOM Aecl)MHi/icaH>y
cxyna aKCMOMaTCKnx cBojcTaBa Koja cocl)TBepcKe MeTpnKe Mopajy Aa 3aA0OBO/be Aa 6n
ce CMaTpa/ie noy3AaHMM. CocJ)TBepcKe MeTpnKe ?ie 6mitm K/iacncj)MKOBaHe Kao noy3AaHe
yKo/iMKo 3aA0OBO/be CBa Aecl)MHncaHa aKCMOMaTCKa CBojcTBa Kao ujto cy AecljiiHMcaHOCT,
CTa6n/iHOCT, Meliya/iaTHa KOH3MCTeHTHOCT n Apyre, aok ?ie cocl)TBepcKe MeTpi/iKe Koje
He 3aA0OBO/baBajy jeAHo W\ Bnrne cBojcTaBa 6mtm K/iacnc))MKOBaHe Kao Henoy3AaHe.

e Cocl)TBepcKe MeTpnKe MopajyAa 3aAOBO/be cl)opMa/iHM Bepncl)MKaiaMOHM MOAe/i y un/by
nOCTM3an>a KOH3MCTeHTHOCTM, npeAM3HOCTM, CTa6n/IHOCTM WX cJ)a/ICMCj)MKa6M/IHOCTM -
OBa xnnoTe3a ?ie 6mtm TecTnpaHa Kpo3 npoBepy 3aA0BO/beHOCTM nojeAHHaMHnNx
aKCMOMaTCKMX CBOjCTaBa Aecl)MHMCaHMX Cj)OpMa/IHMM  BepMCjDIVKaU.MOHMM MOAe/IOM. 3a
CBaxy aHa/iH3npaHy cocl)TBepcKy MeTpnKy 6n?ie yTBp?)eHO pa ™ ncnyhbaBa
Aec))MHncaHe cl)opMa/iHe yc/ioBe y nornepy KOH3HCTeHTHOCTM, npeu,n3HOCTn,
CTabn/iHOCTn n cl)a/iCMc()MKaén/inoctm. 1/1cnyhbeHOCT obmx ychoBa 6nfie cliopManHO
npoBepeHa, a pe3ynTaTn fie 6mtm noBe3aHn ca eMnnpnjcKMM yTBpf)eHhm OACTynahbHMa
y n3MepeHHM BpeAHOCTMMa, HHMe ?ie ce “ttbpahtm Yy Kojoj Mepn ncnyibeHOCT
(J)opManHor BepnclJ)HKaunHor MOAena npeACTaBn>a npeAycnoB 3a noy3AaHy m
(Dancncl)HKa6nnHy npnMeHy cocl)TBepcKnx MeTpiiKa.

e npnMeHOM pa3nnHmnx anaTa 3a aHami3y cocl)TBepcKor KOAa Ao6njajy ce BpeAHOCTI/i
cocl)TBepckHx MeTpnKa Koja noKa3yjy Mepn>MBa OACTynahba - OBa xnnoTe3a fie ce
npoBepnTn cnpoBotjehbeM eMnnpnjcKke aHann3e pe3ynTaTa cocl)TBepcKnx MeTpnKa
Ao6njeHiix npnMeHOM Bnuie anaTa 3a aHann3y hctot cxyna cocl))TBepcKn npojeKaTa
HanncaHnx y CKpnnT nporpaMCKHM je3HAMMa. 3a CBaKy cocJ))TBepcKy MeTpnxy ?ie 6mtm
npnKynn>ett>e BpeAHOCTn M3panyHaTe pa3miHHTHM anaTMMa, HakOH Hera ?ie 6hth
n3BpmeHO h>mxobo CMCTeMaTCKO nopefjehbe. Mep/bHBa OACTynan>a fie 6Gmtm
KBaHTmaTMBHo  oueibeHa  npnMeHOM  oAroBapajyfinx ~ CTaTMCTHHKnx  Mepa

Bapnja6nnHOCT n Kopenaunje, HMMe ?ie ce YyTBpAHTn creneH Me?)yanaTHe
KOH3HCTeHTHOCTH.

Memode ucmpamueatba:

I/ICTpa>KMBahbe Koje fie 6hth cnpoBeAeHO y OKBnpy oBe AOKTopcKe A”cepTaunje je
3acHOBaHO Ha npnMeHM c()opManHnx v eMnnpnjcKnx MeTOAa a CBe ca unn>M cncTeMaTCKe
BepnclinKaunje noy3AaHOCTn n BannAHOCTM cocl)TBepcKnx MeTpnKa y CKpnriT nporpaMCKHM
jeSHAMMa.

ripBii KopaK y OKBnpy obot MCTpa>KMBahba je c()opManHa aHami3a nocToje?inx
cocl)TBepcKnx MeTpnKa, npn neMy ce cocl)TBepcKe MeTpnKe nocMaTpajy Kao MaTeMaTHHKe
cJ)yHKmije AOc))MHMcaHe HaA CTpyKTypoM nporpaMCKor KOAa. Ha ocHOBy Tora, pa3BMja ce
c)opManHM BepMc))MKaAMOHM MOAen KojM O0MOry?iaBa npeuM3HO Aecl)MHMcaH>e KpMTepMjyMa
MCfipaBHOCTM CO(J)TBepCKMX MeTpMKa Kp03 aKCMOM3TCKa CBOJCTBa, Kao WTO cy Aecl)MHMCaHOCT,



HHBapnjaHTHOCT, CTa6l/I/IHOCT, MOHOTOHOCT, Mefjya/iaTHa KOH3HCTeHTHOCT n
4)ancncj3HKa6MnHOCT. 'y  OKBnpy ncTpa>KMBatt>a, nojMOBH  AecjDHHNcaHOCT, CTa6nnHOCT,
MOHOTOHOCT,  HHBapnjaHTHOCT,  c¢J)anCHCj)HKa6nnHOCT M  MefjyanaTHa  KOH3MCTeHTHOCT
cocJ)TBepcKHx MeTpnKa 6nfie AOflaTHO Aecl)HHNncaHH n onepai4HOHann30BaHH. /fec])HHHcaHOCT
coc()TBepcke MeTpnKe 0O3HanaBa Aa je MeTpnKa c()opManHO, HeAeocMncneHo i# noTnyHO
Aecl)HHncaHa 3a CBe eneMeHTe AOMeHa HaA KojnMa ce npnMen>yje, oahocho ab 3a ch3kif
nporpaMCKn apTecl)aKT nocTojn jeAHHCTBeHO OApefjeHa BpeAHOCT MeTpnKa, 6e3 HeoApefjeHHX,
HeAec))MHHcaHHx cnyHajeBa. noy3AaHOCT coc))TBepcKe MeTpnKe ce Aec))MHmue Kao CTeneH ao
kot MeTpnKa AOcneAHO Mepn oho luto je HaMeH>eHO, He3aBi/iCHOCT oa anaTa. CTa6nnHOCT
npeACTaBn>a cnoco6HOCT coc))TBepcke MeTpnKe Aa Aaje KOH3MCTeHTHe pe3ynTaTe npn
CTpyKTypHO  eKBi/iBaneHTHMM  TpaHCcjDopMaunjaMa  nporpaMCKor  koas. MefjyanaTHa
KOH3MCTeHTHOCTO3HaMaBa CTeneH carnacHOCTM pe3ynTaTa ncre cocl)TBepcKe MeTpi/iKa Ka”a ce
npnMen>yje Ha mctm CKyn nporpaMa pa3nMHMIMM anaTMMa 3a aHann3y KOAa. 1/IHBapnjaHTHOCT
ce Aec)MHMLue Kao HanpeAHnjn o6nnK CTa6nnHOCTM, npn neMy ce 3axTeea Aa BpeAHOCT
MeTpnKe ocTaHe noTnyHO HenpoMeH>eHa y npncycTBy CTporo Aec])MHi/icaHMx npeneBaHTHMXx
TpaHCcljopMaunja KOAa. Mohotohoct onncyje CBojcTBO MeTpnKa Aa Ha KOHTponncaHo
noBefiaH>e nnn CMan>en>e CTpyKTypHe cno>KeHOCTM nporpaMa pearyje y oneKi/iBaHOM m
ycMepeHOM  npaBAy, 6e3 KOHTpaAMKTopHnx nnn HenornHHHx npoMeHa BpeAHOCTI/!.
Oancnc))HKa6nnHOCT ce Aecl)HHnuje Kao MoryfiHOCT Aa ce Ha ocHOBy eKcnepnMeHTanHHx
noAaTaKa n cl)opManHO Aec])HHHcaHHX cueHapnja, MAeHTiic)MKyly KOHKpeTHn cnynajeBn vy
KojnMa MeTpnKa He ncnyK>aBa jeAHO nnn BHine aKCHOMaTCKnx CBojcTaBa. cpopManHOM
aHann30M OMoryfiaBa ce cncTeMaTCKo ynopefjnBatt>e n KaTeropn3aunja cocl)TBepcKnx
MeTpnKa, 6e3 ocnan>att>a Ha cneuncliMHHe nMnneMeHTaunje y anaTHMa 3a aHann3y KOAa.

y APyroM KopaKy cnpoBemfie ce eMnnpnjcKa aHann3a Koja npeACTaB/ba ueHTpanHn Aeo
i/iCTpa>Ki/iBaH>ay obom paAy. Unn>eMnnpnjcKe aHann3e je Aa ncnnTa y Kojoj Mepn ce cl)opManHO
nAeHTMcf)HKOBaHa CBojcTBa coc))TBepcKnx MeTpnKa peaniidyjy y npaKCn. y tom KOHTeKcry,
eMnnpnjcKa aHann3a ce He orpaHnnaBa Ha jeAaH anaT nnn nporpaMCKn koa, Befi o6yxBaTa
Bnme anaTa 3a aHann3y KOAa n pa3ni/iHMTe cocl)TBepCKe npojeKTe HanMcaHe y CKpnnT
nporpaMCKMM  je3MAMMa.  y eMnMpnjcKoj aHanM3M, pe3ynTaTM cocl)TBepcKMx MeTpMKa ce
npMKyn/bajy mynopefjyjy CMCTeMaTCKM.

y TpefieM KopaKy, BpmMfie ce CTaTMCTMHKa o6paAa pe3ynTaTa eMnMpMjcke aHanM3e Koja
OMoryfiaBa 06jeKTMBHO Mepen>e CTa6MnHOCTM, mohotohoctm, ABc))MHMcaHOCTM, noy3AaHOCTM,
MHBapMjaHTHOCTM m MefjyanaTHe koh3mct6hthoctm cocl)TBepcKMx MeTpMKa. y CKnaAy ca
nOCTaB/beHMM (j)OpManHMM BepMCj)MKaUMOHVIM MOAenOM, aKCMOMaTCKa CBOjCTBa COCj)TBepCKIMX
MeTpMKa cyAnpeKTHO noBe3aHa ca OAroBapajyfiMM aHanMTIVHKMM m ct*tmctmhkmm MeTOAaMa,
HMVE ce 06e36efjyje jacHa, npoBep/bMBa mMeTOAonomKM CTpora onepauMOHanM3auMja CBaKor
aKCMOMa. CTaTMCTMHKe MeTOAe Koje fie ce kopmctmtm y okbmpy oBor MCTpa>KMBaH>a cy:

e Pearson-OBa Kopenau,Mja

Interclass Correlation Coefficient

Bland-Altman aHanM3a

Standard Error of Measurement (SEM)

Coefficient of Variation (CV)



y cKnafly ca nocTaBn>eHMM Bepnc))MKalj,MOHMM MOAenoM, aKCMOMaTCKa CBojcTBa
coc()TBepcKMX MeTpnKa cy AnpoKTH® noBe3aHa ca OAroBapajyfiMM aHamiTMHKMM n
CTaIMCTMIMKMM MeTOAaMa, HiiMe ce o06e36efjyje jacHa, npoBep/bMBa m MeTOAonaiiiKi/i CTpora
onepai4MOHanM3aLj,Mja CBaKor aKCMOMa. Akcmom Ae4>HHMcaHOCTM ce BepMc()MKyje npMMeHOM
cl)JopManHe aHanM3e, y okbmpy Koje ce cocl)TBepKa MeTpMKa TpeTMpa Kao MaTeMaTMHKa
c)yHKUMja ca npeu,M3HO Aec))HHMcaHMM aombhom m koaomohom, HVIVE ce yTBpf)yje nocTojaH>e
jeAMHCTBeHe m HeABOCMMcneHe BpeAHOCTM 3a CBaKM BanMAaH yna3. HhBapMjaHTHOCT,
mohotohoct m cl)ancMc()MKa6MnHOCT McnMTyjy ce aHanM30M oceTfoMBOCTM, Koja OMoryfiaBa
CMCTeMaTCKo npafieH>e peaKu,Mje coc))TBepcKMx MeTpMKa Ha KOHCTponMcaHe m CTpyKTypHO
eKBMBanHTHe TpaHccl)opMauMje nporpaMCKor KOMa, hMVe ce cl)opManHO yTBpfjyje Aa nv
MeTpMKa pearyje MCKnyHVBO Ha ceMaHTMHKM peneeHTHe npoMeHe m panw je noAno>KHa
eMnMpMjckOM onoBpraBan>y. Akcmom CTabMnHOCT ce aoastho KBaHTMc))MKyje npMMeHOM
Keoc))MAMjeHTa BapMjauMje m CTaHAapAHe rpemKe Mepen>a, ujto OMoryfiaBa pa3ABajaH>e
CMCTeMICKMX m cnynajHMx OACTynan>a y M3MepeHmm BpeAHOCTMMa m 06jeKTMBHy npoueHy.
Mef)yanaTHa KOH3MCTeHTHOCT ce McnMTyje npmmchom MeTo”a ICC, Bland-Altman, Pearson mCV,
HVIMe ce o06e36eflyje BMUjeAMMeH3MOHanHa npou,eHa CTeneHa carnacHOCTM pe3ynTaTa
A°6MjeHMx pa3nVHMITMM anaTMMa. Ha Kpajy, KnacMcl)MKau,Mja coc()TBepcKMX MeTpMKa Ha
noy3AaHe m Henoy3AaHe ce cnpoBOAn CMHTe30M pe3ynTaTa A°6MjeHMx npoBepoM cbmx
aKCMOMa, HVIVE ce 06e36efjyje cl)opManHO yTeMen>eH, penpoAyKTMBaH mHayHHO BepMc])MKOB3H
KpMTepMjyM 3a npopeHy H>MX0Be npMVEEH>VBOCTM y CKpMNnT nporpaMCKMM je3MLtMMa.

y OKBMpy obot MCTpa>KMBaH>a, eKcnepMMeHTanHM okbmp npeACTaBn>a npaKTMHHy
peanM3aAMjy cl)opManHor BepM(J)MKauMOHor MOAena m OMoryfiaBa CMCTeMaTCKO McnMTMBan>e
noy3A3HocTM coc))TBepcKMX MeTpMKa y CKpMNT nporpaMCKMM  je3aMoVMa. EKchepMMeHTanHM
okbmp je AH3agHMpaH TaKO ab o06yxBaTM cBe acneme aHanM3e, noneBUIM oa MB6opa
coc()TBepcKMx MeTpMKa, anaTa 3a aHanM3y coc()TBepcKor KOAa, nporpaMa hmi'm fie ce koa
aHanM3MpaTM, a° npMMeHe ct3tmctmhkmx MeTOAa BanMAapMije.

Aec))MHMcaHM cxyn cocl)TBepcKMx MeTpMKa Koje fie 6 mtm npeAMeT aHanM3e:
e UMKnoMaTCKa KOMnneKCHocT
e Ay6MHa HacnefjMBaH>a
e 1/IHAEKC oapmcmboctm
e XaniuTeAOBe MeTpMKe

npe caMe ceneKu,Mje coc()TBepcKMx MeTpMKa HMja fie ce Aec))MHMcaHOCT, mohotohoct,
MHBapMjaHTHocT,  cl)ancMc])MKa6MnHOCT,  ¢cTabMnHOCT m  MeflyanaTHa  koh3mct6hthoct
MenMTVBaTM, M3BpiueHa je MAeHTME))MKau,Ma nocTojefiMx cocl)TBepcKMx MeTpMKa Kpo3 aHanM3y
paAOBa KoM cy 6a3MpaHM Ha coc()TBepcKMM MeTpMKaMa. HakKOH MAeHTMc))MKaitMje, OAa6Mp
coc))TBepcKMx MeTpMKa je 6a3MpaH Ha h>mxoboj' cnoco6HOCTM Aa M3Mepe pa3nMHMTe acneme
KBanMTeTa cocl)TBepcKor KOAa y ckpmjit nporpaMCKMM je3MLtMMa, Kao m Ha npaKTMHHoj
npMMVeH™>VBOCTM y BMLUe anaTa 3a aHanM3y KOAa.

NpMMeHN>MBOCT 0Aa6paHMx coc()TBepcKMx MeTpMKa Ha cKpnnT nporpaMCKe je3MKe
3axTeBa noce6HO npMnarofjaBaH>e 36or cneu,MJ)MHHMX ahh3mmhkmx o0co6MHa CKpnnT
nporpaMCKMx je3MKa. TaKO Ha npMMep, u,MKnoMaTCKa KOMnneKCHOCT je orpaHMneHa y CMMcny



AeTeKU,nje rpaHa n ycnoBa Kojn ce Kpenpajy flHHAMHHKM, ljjto MO>>Ke AoaecrM ao norpeiuHe
npomeHe cno>KeHOCTn kohtpojihhx TOKOBa, Ay6nHa HacneTjnBahta, Kao cocjDTBepcKa MeTpnKa
Koja Mepn xnjepapxjy Knaca, MO>Ke 6htm HenoTnyHa jep CTaTMHKa aHani/i3a He npeno3Haje
AVHEIMVHKM  AOflaTe Hac/ieAHe pe/iau,nje mim MMnnnu.nTHO npoujnpeHe o06jeKTe. Hha”kc
oapxkxmboctm Kojn ce ocnahba Ha 6poj nnHnja koas, cnox<eHOCT Gt3yHKuuja u Ay6nHy
HacnefjMBa/ba, M>>e norpeiuHO npou,eHHTM oapXmboct jep He y3MMa y 063np AnnaMHMKe
MOANctDMKaunje KOAa Koje yTMHy Ha hteroBy cTBapHy cnox<eHOCT m oapmcmboct. XanujTeAOBe
MeTpMKe, Koje cy 3acHOBaHe Ha 6pojy onepaTopa m onepaHaAa, Mory 6mtm norpeiuHO
npoueHieHe yKonMKO ce tokom M3BpLuaBanba reHepMLuy hobm eneMeHTM KoM ctbtmhkom
aHanM3aTopy HMcy BVAY/tIVBM

HaKOH M36opa coc|)TBepcKMx MeTpMKa, cneAM M36op anaTa 3a aHanM3y cocjDTBepcKor
KOAa. 3a obo Mcrpa>KMBaH>e 6M?ie KopMiulieHo BMiue anaTa KojM noApx<aBajy aHanM3y ckpmnT
nporpaMCKMX je3MKa m OMoryfiaBajy M3panyHaBaHje cbmx HaBeAeHMX cocj>TBepcKMX MeTpMKa.
BefiM 6poj anaTa 3a aHanM3y cocfjTBepcKor Ko”*a OMoryfiaBa MAeHTMEj3MKau, My noTeHU,MjanHMX
pa3nMKa Koje Mory HacTaTM ycneA pa3nMHMIMX anropMTaMa Mepen>a, MHTepnpeTauMja
cMHTaKce m o6paAe crpyKTypHMX eneMeHaTa KOAa. Ca acneKTa M36opa nporpaMCKMx je3MKa,
aKueHarT je craB/beH Ha HajnonynapHMje ckpmiit nporpaMCKe je3MKe ca lumpom npMMeHOM y
MHAYCTPMIM m aKa”*eMCKMM MCTpa>KVBahbMMg, KojM npy>Kajy noApiuKy y anaTMMa 3a craTMHKy m

aHanM3y coc|3TBepcKor KOAa. 3a noTpeb6e obot MCTpa>KMBan>a, KopMCTMfie ce cneAefiM
nporpaMCKM je3MUM:

e Python
e JavaScript

e Ruby

YK/byHMBaH>e bmine ckpmlit nporpaMCKMX je3MKa y MCTpa>KVBanKM okbmp npeACTaB/ba
K/byHHM MeTOAonoiuKM KopaK 3a npoBepy npMMeH/bMBocTM npeAno>KeHor cjiopManHor
BepMcjDMKauMOHor MOAena m H>eroBy reHepanM30BaHOCT. AHanM30M cocj)TBepcKMX MeTpMKa y
je3MAMMa Kao Iluto cy Python, JavaScript, Ruby m PHP oMoryfiaBa ce McnMTMBarbe yTMuaja
j€3MHKMX  cnepMc))MHHOCTM,  yKn>yHyjyfiM AnnaMMHKy TMnM3auMjy, MVIhnMUMIHO npomMpeLbe

o6jeKaTa, AnnaMMHKo reHepMcaH>e nporpaMCKMx crpyKTypa Ha CTa6MnHOCT, noy3AaHOCT m
Mef)yanaTHy KOH3MCTeHTHOCT.

HaKOH M36opa CKpMfiT nporpaMCKMX je3MKa, y OKBMpy obot Mcrpa>KMBaH>a je npBo
M3BpiueHa MAeHTMc()VKaidMja nocTojefiMx anaTa 3a CTaTMHKy aHanM3y cocj)TBepcKor KOAa.
H360p anaTa 3a craTMHKy aHanM3y KOAa je M3BpmeH Ha ocHOBy H>MXOBe pacnpocTpan>eHocTM
y npakKCM, noAPLUKe CKpMnT je3MAMMa KoM fie ce kopmctmtm y OKBMpy obot MCTpa>KMBaHja m
cnoco6HocTM Aa M3panyHajy ynopeAMBe m cj>opManHO AecjiMHMcaHe cocj)TBepcKe MeTpMKe.
noce6aH a”ueHaT je craB/beH Ha anaTe KoM cy lumpoko npMXBafieHM y MHAycTpMjcKOM m
Mcrpa>KMBaHKOM OKpyx<eH>y. 3a noTpe6e OBor Mcrpa>KMBahba, 0Aa6paHM cy cneAefiM anaTM:

e SonarQube (Python, javaScript, Ruby)

e Escomplex (javaScript)



e MetricFu (Ruby)

e Radon (Python)

e Lizard (PythonfJavaScript)

e Understand (SciTools) (Python)

e JSHint (JavaScript)

e PHPdepend (PHP)

e PhpMetrics (PHP)

e SourceMetern (Python, JavaScript)

e Pyreverse (Python)
OueKueoHu pe3ynmamu u HaynHU donpuHOc:

HaKOH cnpoBof)en>a obot ncipa>KMBatt>a, oneKyjy ce pe3y/iTaTM Kojn fie OMoryfiMTM
Ay6/be m npeun3HMje pa3yMeBahte noy3AaHOCTM coc(DTBepcKMx MeTpnKa Kaa ce npuMeH>yjy y
CKpnnT  nporpaMCKMM  je3MUMMa. TaKO  AobnjeHM  pe3y/iTaTM fie  OMoryfmTM  naKO
pa3rpaHMHaBart>e TeopnjcKnx n npaKkTMMHnx y3poxa Bapnjaunja y Ao6njeHMM BpeAHOCTMMa.
noiuTO je obo MCTpa>KVBaH>e ycMepeHO Ka McnMTMBan>y noy3AaHOCTM coc))TBepcKMX MeTpMKa
oahocho Mefjya/iaTHe koh3mct6hthoctm, oneKyje ce Aa pe3y/iTaTM noKa>ny Aa Henoy3AaHOCT m
Mefjya/iaTHa HeKOH3MCTeHTHOCT HMy MCK/byHVBO nOC/ieAVLta pa3/IMHMTMX
MMn/ieMeHTaidMOHnwx npMCTyna y a/iaTlMMa Befi Aa y 3HaMajHoj MepM npoM3M/ia3M M8
copMa/iHMx  orpaHMMehta m HeAOBo/bHO npeAM3HO ACc)MHMcaHVIX cBojcTaBa caMIMi
coc})TBepcKMx MeTpMKa. Ocmm Tora, aHa/iM30M nocTojefiMx anaTa, yoHeHO je Aa ohm npyx<ajy
HenoTnyH cxyn coc))TBepcKMx MeTpMKa Koje ce Mory aHa/iM3MpaTM. Ca orpaHMHeHMM CKynoM
coc))TBepcKMx MeTpMKa, cl)opMa/iHM BepMe))VKaidAMOHM MOAe/i je TaKolje orpaHMneH Ha ManM
6poj COC))TBepCKMX MeTpMKa KOje MO>Ke 3Ha/IM3MpaTM. KaKO 6m Cj)OpMa/IHM BepMCj)VKaUMOHM
MOAe/i npy>KMO Iuto Ay6/bM yBMa y noy3AaHOCT nocTojefiMx cocl)TBepcKMx MeTpMKa, pa3BMjeH
je coc))TBepcKM a/iaT Kojm OMoryfiaBa LUMpy npMMeHy BepMc))MKai4MOHor MOAe/ia, oahocho a/iaT
KojM 06e36eljyje Ao6Mjan>e pedy/iTaTa 3a lumpok cneKTap cocj)TBepcKMx MeTpMKa y ckpmnT
nporpaMCKMM  je3Mu,MVe. Ba>KHO je Har/iacMTM Aa OBaj anaT npeACTaB/ba MHCTpyMeHT 3a
cnpoBofjeH>e eMnMpMjcKe Ba/iMAauMje. OBaj a/iaT MMn/ieMeHTMpa 6/iOKHejH TexHonorMije y
CK/iaAMLUTen>y m BepMc)MKamMM  pe3y/iTaTa aHa/iM3e coc))TBepcKMx  MeTpMKa cocl)TBepa
nMcaHVIM y CKpMfiTHMM jeSMUMMa HMVe ce CMahbyje pMBVK oa MaHMny/iauMje noAauMMa m
noBefiaBa noBepeH>e y M3BpiueHe aHa/iM3e. npeitM3HMje, k" ko 6m ce 06e36eAn/ia AOAaTHa
CMrypHOCT m noBepen>e y pe3dy/iTaTe aHa/iM3MpaHor KOAa, pa3BMjeHm coc{)TBepcKM a/iaT
MMn/ieMeHTMpa 6/ioKHejH TexHO/iorMje MCK/byHMBO Kao MexaHM3aM 3a CK/iaAMLUTeH>e m
BepMcl)MKauMjy M3panyHaTMX BpeAHOCTM cocl)TBepcKMX MeTpMKa.

nopeA npeTXOAHO HaBeAeHor, oneKyje ce Aa Haj3HangHMjM pe3y/iTaT obot
MCTpa>KMBaH>a 6y~e cl)opMa/iHM BepME)VKauMOHM MOAe/i KojM fie OMoryfiMTM  CMCTeMaTCKy



aHa/iM3y coc))TBepcKMX MeTpnKa He3aBMCHO oa KOHKpeTHi/ix a/iaTa n CKpnnT nporpaMCKiix
je3MKa. OBaj MOAe/i fie c()opMa/IHO Ae“HHMcaTM iiJTa ce CMaTpa Ba/iHAHMM y/ia30M 3a
coc()TBepcKy MeTpnKy, Kojn cy HeonxoAHM npeAyc/IOBM 3a H>eHO kohKpeTHO M3paHyHaBaH>e,
Kao n Koja aKCMOMaTCKa cBojcTBa coc})TBepcKa MeTpnKa Mopa Aa 3aAOBo/bii Aa 6mce Morna
CMaTpaTM noy3AaHOM. OpnrnHa/iIHM HayHHM AonpiiHOC oBe AOKTopcKe AHcepTau,nje ornepa ce
y pa3Bojy (J)opMa/iHor Bepnc()MKauMOHor MOAe/ia 3a npou,eHy noy3AaHOCTM coc|)TBepcKIMX
MeTpnKa y cKpnnT nporpaMCKMM je3nmiMa, Kojn OMoryfiaBa CMCTeMaTCKy, /lornHKii AOC/ieAHy
m c})a/icMch)MKa6M/iHy aHa/iM3y coc()TBepcKMx MeTpMKa. OneKyje ce Aa fie pa3BMjeH c})opMa/iHM
BepMc|)VKai"™MOHm MOAe/i  OMoryfiMTM - MAeHTME)MKau My CMTyau,Mja y KojMMa coc})TBepcKa
MeTpMKa He Mcnyn>aBa ocHOBHe yc/ioBe ziorMHKe AOC/ieAHOCTM mim noKa3yje oceT/bMboct Ha
CTpyKTypHe BapMjauMje Koje HMcy peneBaHTHe 3a oho ujto coc})TBepcKa MeTpMKa HacTojM Aa
MepM. KaKO 6m ce chopManHM BeplVichMKau,MOHM Mopen yTeMe/bMO, b3*ho je ycnocTaBn>aH>e
jaCHe Be3e M3Mefly aKCMOMSTCKMX CBOjCTaBa COC}HTBepCKMX MeTpMKa M HXVXOBe eMnMpMjcKe
yTBpfjeHe cTabMNHOCTM m Mef)yanaTHe KOH3MCTeHTHOCTM.

OneupHu onuc codpmaja ducepmapuije:

AoKTopcKa AncepTaAMja fie 6 mtm CTpyKTypMpaHa y ce”aM noBe3aHMx nornaB/ba, r"e fie
CBaKO nornaBn>e mm“tm cneu,Mc)MHHy ynory y pa3Bojy npeAno>xeHe MeTOAonorMje. HaKOH
ceAMor nornaBn>a, 6Mfie HaBeAeHe pecliepeHAe Koje fie ce kopmctmtm y AncepTaMjM.

y "boahom nornaBn>y fie 6mtm npeACTaB/beH 3Hanaj coc})TBepcKMX MeTpMKa Kao
KBaTMTaBHmx noKa3aTen>a KBanMTeTa coc})TBepa, npo6neM noy3AaHocTM, yTMuaj AHHaMMHKe
npMpoAe CKpMnT je3MKa Ha BpeAHOCTM coc}) TBepcKMx MeTpMKa, npe”*MeT m amr> MCTpa>KMBaH>a,
Kao mxMnoTe3e.

Kpo3 APyro nornaBn>e fie 6mtm npeACTaBn>eHe TeopMijcKe ocHOBHe coc})TBepcKMx
MeTpMKa m KapaKTepMCTMKe CKpMnT nporpaMCKMX je3MKa. BMfie pa3MaTpaHm nojaM,
KnacMc})MKauMja m mctopmj'ckm pa3Boj coc})TBepcKMx MeTpMKa. nopeA Tora, 6v\he npeACTaB/beH
m HaHVH M3panyHaBaH>a. TaKofje, obo nornaBn>e yKn>ynyje monMC ochobhmx 0co6MHa CKpMnT
nporpaMCKMX je3MKa (Kao luto cy A*"HaMMHKa TMnM3aAMja, MMhnVL,MTHO npoiuMpeH>e 06jeKaTa,
AVHIVIVHKM KpeMpaH>e CTpyKTypa), Kao myTMLtaj HaBeA°HMx oco6MHa Ha TaHHOCT, CTa6MnHOCT
m MHTepnpeTai4Mjy coc})TBepcKMx MeTpMKa.

y TpefieM nornaBn>y fie 6mtm A°c})MHMcaHa noy3AaHOCT coc))TBepcKMx MeTpMKa ca
akLteHTOM Ha Mef)yanaTHy KOH3MCTeHTHOCT, CTa6MnHOCT MOCeT/bMBOCT COC})TBepCKIMIX MeTpMKa,
Kao m aKCMOMaTCKa CBojcTBa coc})TBepcKMx MeTpMKa. nopeA Tora, BefiM aoo nornaB/ba 6v\he
nocBefieH MeTOAonoiukKOM OKBMpy koj'm HVHe c})opManHM BepMcliMKauMOHM MOAen, eMnMpMjcKa
eBanyauMja mcTaTMCTMHKa aHanM3a pe3ynTaTa.

y neTBpTOM nornaB/by fie AeTa/bHO 6mtm npeACTaB/beH ueHTpanHM MeTOAonoiUKM peo
AOKTopcKe AncepTaitMje. ApyrMM penMMa, 6Mfie AeTan>HO onMcaH c})opManHM BepMe})VKau, MOHM
MOAen, aKCMOMaTCKa CBojcTBa m ycnoBM Koje coc})TBepcKe MeTpMKe Mopajy pa 3aAOBon>e,
eMnMpM;cKa eBanyapMja Kpo3 npMMeHy pa3nVHMTMX naTa, Kao m CTaTMCTMHKe MeTOAe.

y neTOM nornaBn>y fie 6mtm M3BpiueHa peiarbna ananv\3a Ao6MjeHMx pe3ynTaTa Koja
MVR 3a uMb pa MAeHTMc)MKyje noy3AaHe m Henoy3AaHe coc})TBepcKe MeTpMKe, Aa



MAEHTMVE)MKyje o6pacue y OACTynaH>MMA n3Me?)y anaTa. nopeA Tora, obo nornaB/be
06yxBaTnfie n AncKycnjy o orpaHMHehbMMa nocTojefiux a/iaTa W\ cocjjTBepcKi/ix MeTpi/iKa.

y uiecTOM nor/iaB/by 6nfie npeACTaB/beH pa3BnjeHM cocjjTBepcKM cncTeM n KOHLLenT
npnMeHe 6/ioKnejH TexHO/iornje y KOHTeKCTy BepncjDMKaunje pe3y/iTaTa cocjjTBepcKux
MeTpnKa. Bnfie AeTa/bHO onncaHa apxnTeKTypa cucTeMa, H>eroBa cj)yHKpMOHa/iHOCT, noAPLUKa
CKpnriT nporpaMCKMM je3nu,MMa n pa3/iHHMTMM cocj)TBepcKMM  MeTpnKaMa, Kao m Hani/iH
MHTerpaunje 6/ioKnejH TexHO/iornje.

CeAMO nor/iaB/be je 3aK/bynakK. Obo nor/iaB/be fie 06yxBaTMTM pe3MMe K/byHHi/ix
pe3y/iTaTa MCTpa>KMBaH>a, TeopnjcKe n npaKTMHHe AonpnHOce n orpaHMHen>a npeA/io>KeHor
npncTyna.
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KoMneTeHi"uje MeHTopa

Ha ocHOBy AeTa/bHe aHami3e npnno>KeHe AOKyMeHTaunje, KoMncnja npeA/ia>Ke Aa ce
MeHTopcTBO 3a n3paAy oBe AOKTOpCKe AncepTamije noBepn npocj). AP neTpy MnnnTiy,
BaHpeAHOM npocj)ecopy OaKynTeTa TexHHHKnx Hayxa yHHBep3MTeTa y npmuTHHH ca
npnBpeMeHHM ceAmuTeM y KocoBCKoj Mmtpobmljh, nnja je y>Ka HayHHa o6nacT panyHapcKa

TeXHHK3 w HHC])OpMaTHKa.

y cKnaAy ca CTaHAapAOM 9 npaBnnHMKa o cTaHAapA™Ma n nocrynKy 3a aKpeAHTau,njy
CTyAnjcKnx nporpaMa, npocj). AP neTap Mnnnh nMa HajMahbe 5 HayHHMX paAOBa KaTeropnje
M20 H3 yx<e HayHHe o6nacTM panyHapcKa TexHMKa n MHc()opMaTMKa o6jaB/beHHX y HayHHHM
naconncnMa y npeTXO0AHnx 10 roAnna n He boah Bi/fuue oa 5 AOKTopaHaAa ncTOBpeMeHO.
KoHKpeTHO, npocj). AP neTap Mnnnh y npoTeKnnx 10 roAnna HMa ny6nnKOBaHvix 13 paAOBa
KaTeropnje M20, hberoBa y>ka HaynHa o6nacT je panyHapcKa TexHHKa n HHc{)opMaTMKa, a
KaHAMAaT JOBaH MnnyTMHOBNTI je jeAaH oa 5 AOKTopaHaAa Koje npeAnonceHn MeHTop boah.
npeMa TOMe, npoc|). AP neTap MnnnTi ncnyrt>aBa ce nponncaHe ycnoBe no ocHOBy
KOMneTeHunja 3a MeHTopa oBe AOKTopcKe AncepTau,nje. Hei penpe3eHTaTHBHNx pecfjepeHun
npocj). AP neTpa MnnnTia MB o6nacTn TeMe AOKTopcKe AHcepTau,nje cy:
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3aK/byqgaK

Ha OCHOBy aHa/iM3e nocTaBA>eHor npot/ieMa n yBMada y noflaTKe o HayMHoj n cTpyMHoj
Ae/iaTHOCTn KaHflHflaTa, KoMncnja 3ak/byayje c/ieflefie:

- npe,g/io>KeHa MCTpa>KMBahba, xnnoTe3e, gn/beBn, MeTOflo/iornja n oHeKHBaHi/i pedy/iTaTM
ncTpa>KMBatt>a Cy Bp/io flocpo ocMniu/beHn u noflo6Hn 3a H3pafly flOKTopcKe
flncepTaunje,

« flocaflaujnbn HayMHn n Hayl\/lHo-ncha>KHBaHKM pedy/iTaTM  pafla KaHflHflaTa JOBaHa
MMWiyTMHOBMlia, MacTep HH>Kehbepa e/ieKTpoTexHMKe n panyHapcTBa, noKa3yjy H>eroBy
nofloBHOCT 3a M3pafly flOKTopcKe flncepTaunje,

« KaHflMflaT ncnyhbaBa CBe yc/ioBe npeflBn?)eHe 33kohom m oflroBapajyfinM  omuTHM
aKTMMa OaKy/iTeTa TexHMMKNnX Hayxa y KocoBCKoj MnTpoBngn 3a H3pafly flOKTopcKe
fiIncepTaunje.

Ha OCHOBy n3HeTor, KoMncnja npefl/iame HacTaBHo-HayHHOM  Befiy OakKy/iTeTa
TexHMMKnx Hayxa Y KocoBCKoj MnTpoBnan fla npnxBaTn TeMy 3a H3pafly flOKTopcKe
fincepTaflnje nofl H33Hbom: ,Odpetjueatbe noy3daHOcmu U eeputpuKai®uja cocpmeepcKux
mempuKa y cnpunm npoepaMCKUM je3upuMa®, KaHflHflaTa JOBaHa Mii/iymHOBMfia, MacTep
HH>xeH>epa e/ieKTpoTexHHKe n panyHapcTBa n fla ce MeHTopcTBO 3a M3pafly OBe flOKTopcKe
flncepTaunje noBepn flp neTpy Mn/infiy, BaHpeflHOM npoc|3ecopy OaKy/iTeTa TexHMHKnX Hayxa
y KOCOBCKQj MMTpOBHUM

flpnoBHor yHUBep3MTeTa y Hobom na3apy



