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HACTABHO-HAY4YHOM BERY
GAKYNTETA TEXHUHKUX HAYKA Y KOCOBCKOJ MUTPOBULU

Ha cegHuuu oppxaHoj 4.3.2026. rogmHe, HactaBHo-Hay4Ho Behe ®Dakyntetra TEXHUYKUX
Hayka y KocoBckoj MutpoBuuM, Ha OCHOBY ynaHa 55. Cratyta @akynteta TeXHUYKUX HAYKa,
AoHesno je oanyky 6poj 135/3-4, kojom ce yTephyje npeanor Komucuje 3a oueHy nogo6HocTu
KaHaugata Credana Murynuha, macmep uHM#erepa enekmpomexHUKe U padyHapcmed, W
Hay4YHe 3acHoBaHoOCTM Teme “fMpumeHa memoda ucmpaxcusarba nodamaxa y 2eHepucarby
8peMeHCKUX cepuja 3a cumynauyujy XxuoponowKux u MemeopoaowkKux nojasa”

Ha ocHoOBY npuno)KeHe AOKymMeHTauwuje y3 npujasy guceptauuje, obpasnowerba Teme,
Hay4YHUX U CTPYUYHUX PafoBa U YBUAOM Y LENOKYNHY AOKYMEHTAUUjy U AenaTHOCT KaHauaara,
Komucuja y cacrasy:

1. pap Oparana Pagocassesuh, BaHp. npod

2. ap bowko Hukonuh, pea. npod
3. ap Cunuwa Unuh, pes. npod

nogHocu HacrasHo-Hay4yHom Behy cnegehu

M3BELUTAJ O NOAOBHOCTU KAHOUOATA U
HAYYHOJ 3ACHOBAHOCTU TEME AOKTOPCKE AUCEPTALUIE

Kangunpat CredaH NMuryauh, mactep HXKerep eNeKTpOTeXHUKE U pauyHapCTea, je 33 u3pagy
[AOKTOPCKe AucepTauuje nogHeo npeanor teme “fMipumerHa memoda ucmpascusara nodamaxa
y 2eHepucarby 8peMeHCKUX Cepuja 3a cumynayujy XuoponowKux u MemeoponowKux nojasa”



BEMOTPA®CKU NOAALM

Kangupar Credan Muryauh poheH je 6.9.1993. roguHe y Yxuuy. OcHoBHY wWKony ,CBeTH
Caea” y KocoBckoj MUTpOBUUM 3aBPLUMO je ca OANMYHUM ycnexom. HakoH Tora ynucao je
cpeary TeXHUYKY Wwkrony ,Muxauno [lletposuh Anac”, cmep MalIMHCKUM TexHuWyap 3a
KOMMjYTEPCKO KOHCTpYUCaHe U MOAENUPate, Kojy je Takohe 3aBplino ca 04/UYHUM YCNIEXOM.

OcHoBHe akagemcke cTyamje Ha cMepy PavyHapcKa TexHuKa u uHpopmaTnka Ha PaKkynteTty
TEXHUYKMX HayKa YHusep3uteTa y [puluTtvHU ca npueBpemeHum ceguwtem y KocoBCKoj
Mutposuum ynucao je 2012. roguHe 1 3aspwuno 2016. roguHe ca npoceyHom oieHom 8,87.
3aspLlHK pag ca Temom ,Peanusaumja Java anaukauymje ca SQLite 6asom nopataka” ogbpaHuno
je ca oueHom 10.

HaKkoH 3aBplleHWX OCHOBHWX CTyAMja ynucao je macTep akKagemcKe CTyauje Ha UcTom
bakyntety, Ha cmepy PauyHapcTBo U uHbopmaTUKa, Koje je 3asplumno centembpa 2018. roauHe
ca npoce4yHom oueHom 9,71. 3aBpLwHuM pag ca Temom ,Peanusauyuja Java Servlet APl-ja y uspagu
uHbopmaumoHor cuctema 3a obpayyH nnata Paxkyntera TeXHUUYKUX HayKa y KOCOBCKO]
MuTtposuum” ogbpatuo je ca oueHom 10, a peannsoBaHM UHPOPMALLMOHM CUCTEM je U Aa/be Y
ynotpebu.

YuTa U nuLLe eHrnecKku jeaunk Ha HanpegHom Hueoy (B2 cepTuduKarT), a pycKkM je3uk Ha
OCHOBHOM HuBOY (A2 cepTuduKaT). CTyLEHT je OOKTOPCKUX CTyAMja Ha PaKkynTeTy TEXHUYKUX
HayKa Yy Kocosckoj Mutposuuu.

Y HacTtaBHOM npouecy Ha PaKynTeTy TeXHUYKMX HayKa y Kocosckoj MUTpOBUUM aHraXKoBaH
je op 2017. roaune. Y nepuoay og okrobpa 2017. roguHe oo aeuembpa 2017. rogmHe 6uo je
aHra)KoBaH y 3Bakby AEMOHCTPATopa Y HacTaeu, og jaHyapa 2018. roamHe o ¢ebpyapa 2019.
roauvHe y 38akby CapafHuKa y HacTasu, JOK je og debpyapa 2019. roauHe aHraxoBaH Yy 3Batby
acucrTeHTa.

Tokom JocagallHber pasia Yy4ecTBoBao je y peanusalumju Hactase Ha Behem Bpojy npeamera,
mehy Kojuma cy: OcHoBM padyHapcke TexHuke 1, OcHOBKM pavyHapcKe TexHuke 2, base nogaraka
1, UubopmauumoHu cuctemu, UHdpacTpyKTypa 3a eNEeKTPOHCKO NocnoBake, PayyHapcKe ocHoBe
uHTepHeTa, ba3e nopgataka y rpahesuHapcrBy, Bewrauyka wuHTenureHuuja, OB6jekTHO
OpujeHTUCaHa aHanu3a 1 Au3ajH, YBoA Yy BewWTauky uHTenureHumjy v Npojektosarbe copreepa.

Y OKBUPY CTpy4HOr ycaspluasatba 6opaBuo je Ha [IprKaBHOM TEXHONOWKOM YHUBEP3UTETY
,B. . Wyxos” y benropoay, y Pyckoj Penepaunju, y A8a HaspaTa, u To y nepuoay og 8.2.2016.
70 6.3.2016. roguHe 1 y nepuoay oa 24.4.2017. po 22.5.2017. roaunHe.

KaHauaaT je y4ecTBOBaO Y NPOjeKTOBakY U MMNAEeMEeHTaUMju MHPOPMALUOHOT cUCTEMA 33
obpauyH nnata v xoHopapa Ha PaKkynTeTy TeXHUYKUX HayKa y Kocosckoj Mutposuum. Takohe je
YYecTBOBao y MMNAemMeHTaumrju codTBepCKUX pellersa y OKBUpy aga mehyHapoaHa npojeKTa,
SMARTEL 1 DIGSTEM. Mopepg, Tora, 64O je aHraxoBaH Ha peanunsaymju HayyHO-UCTPAKUBAUKUX
npojexkarta ,[u3ajH peanHux MHPopmaumoHux cuctema ca Gazama nogaraka W NpuUMeHa
afNropuTMa UCTpaXkuBarba nogartaka y wuma (MCUM)“, 6poj 111-00-00057/14/2020-06, u



JMHoBUpare nabopaTopujckux BeOW U HacTage Ha rpynu NpegmMmerta Ha moayny PayyHapcTso
M UHPOPMATMKA, OCHOBHWUX aKaLeMCKUX CcTyauja ENeKTpoTexHUYKOor W padyHapckor
UHXerepcTBa Ha PaKyNTeTy TEXHUUYKMX HayKa ¥ Kocosckoj Mutposuuu (/IBH-PU)“, 6poj 111-00-
00057/21/2020-06.

KoayTop je yeTupu yHUBep3uTETCKa yUBEHMKA U NPAKTUKYMa U3 YIKe HaydHe obaacTtu. AyTtop
je u KoayTop HayyHux pajosa objas/beHux y yaconucuma u 36opHuumMma mehyHapogHor
3Hayaja.

noaAoOBHOCT KAHOAUAOATA

Ha ocHoBy npuioxeHe JOKYMeHTaLuje 0 HayYHO-UCTPAXKUBAUKOM pasy, buorpadckum u
bubnuorpadpckum nogaumma, Komucuja je yrepauna aa kanguaat Credad MNMuryauh, cryoeHT
[JOKTOPCKUX aKafeMCKUX CTyauja ENeKTpoTeXHUYKOr W pavyyHapCKOr WHXKEeHepcTBa Ha
DakynTeTy TeXHUYKUX Hayka YHusep3autera y [IpUIITUHM ca NPUBPEMEHUM CEAMULUTEM Y
Kocosckoj Mutposuum, ucnyrasa cse ycnose 3a ogobpaBarbe TeMe U u3pagy LOKTOPCKe
AucepTauuje.

Kanpaupar Credan NMuryauh je oacnywao 3aspliHy roauHy cTyauja U noaoXKMUo cee Ucnute
npeasvheHe HacTaBHUM MNAGHOM CTYAMJCKOr Nporpama OOKTOPCKMX CTyAuja Ha OAceky
EneKkTpoTeXHUYKO 1 pavyHapCKo UHXEeHepCTBO, YUME je UCNYHUO CBe YC10Be U CTeKao Npaso Aa
npujasy Temy OOKTOPCKe gucepTrauuje.

Kao ayTop u KoayTop 06jaBUO je BULLE HAYYHUX PALOBA U3 yXKe HaydHe obiacTn U3 Koje ce
npujasjoyje Tema [OOKTOpCKe Auceptauumje. HayyHo-cTpydyHa aKTMBHOCT KaHAaMpoata
BepuduKoBaHa je Kpo3 objas/beHe pagoBe, Kako Ce HaBoAM Y HAcTaBKy:

e JenaH pagy Kateropuju M23
e JlegaH pagy Kateropuju M14
e |llect pagosa Ha mehyHapoaHUM CKynoBuma Kateropuje M33

e YeTupu yHuBep3auTeTcKa yubeHuka / npakTMkyma

Cnucak o6jasmeHux padosa KaHoudama:

KaTteropuja M23:

e Dragisa Miljkovi¢, Sinisa lli¢, Dragana Radosavljevi¢, Stefan Pituli¢, Application of
nonlinear regression in recognizing distribution of signals in wireless channels,
Proceedings of the Estonian Academy of Sciences; Tallinn Vol. 72, Iss. 2, {2023):
105-114. DOI:10.3176/proc.2023.2.01, (M33),
https://kirj.ee/wp-content/plugins/kirj/pub/proc-2-2023-105-

114 20230317012741.pdf




Kateropuja M14:

e Stefan Pituli¢ , Dragana Radosavljevic, Burica Markovic, Petar Spalevi¢, Sinisa Ili¢,
"Using the data mining algorithms for sorting series in a Non-Parametric
Stochastic Generation of Streamflow Series", in IOP Conference Series: Materials
Science and Engineering, Volume 1339, 15th International Conference on
Development and Modernization of Manufacturing (RIM 2025) Sarajevo, Bosnia
and Herzegovina, doi:10.1088/1757-899X/1339/1/012010, (M1a)
https://iopscience.iop.org/article/10.1088/1757-899X/1339/1/012010/pdf

Kateropuja M33:

e P. Mili¢, D. Miljkovi¢, S. Pituli¢, “Securing Document Access in Web Applications,”
in Sinteza 2024 - International Scientific Conference on Information Technology,
Computer Science, and Data Science, Belgrade, Singidunum University, Serbia,
2024, pp. 60-65. doi:10.15308/Sinteza-2024-60-65, (Ms3),
https://portal.sinteza.singidunum.ac.rs/Media/files/2024/60-65.pdf

e D. Miljkovic, S. Ili¢, B. Jak3i¢, P. Mili¢, S. Pituli¢, “Modeling Internet Traffic Packet
Length Using Probdistid: A Case Study,” in Sinteza 2023 - International Scientific
Conference on Information Technology, Computer Science, and Data Science,
Belgrade,  Singidunum  University,  Serbia, 2023, pp. 172-177.
doi:10.15308/Sinteza-2023-172-177, (Ms3),
https://portal.sinteza.singidunum.ac.rs/Media/files/2023/172-177.pdf

e Stefan Pituli¢, Sinisa lli¢, Julijana Leki¢, “Building the Payroll Information System
for High Education Institution Using UML — Master Thesis Work”, Technics and
Informatics in Education — TIE2020, Serbia, pp. 204 — 211. (Ms3),
http://www.ftn.kg.ac.rs/konferencije/tie2020/Radovi%20TIE%202020/EN/3)%20
Session%202%20-%201T%20Education%20and%20Practice/S215 05.pdf

e Stefan Pituli¢, Slavisa Ili¢, Sinisa Ili¢, Vladimir Veljovi¢. Implementation of
recording log events in WSO2 ESB communication, International Scientific
Conference “UNITECH 2019”, pp. 287-292, November 2019, Gabrovo, (Mas3),
https://unitech-selectedpapers.tugab.bg/images/papers/2019/s4/s4 pl1l.pdf

e Stefan Pitulic, Slavisa Ili¢, Sinisa Ili¢, Dragana Radosavljevi¢. Data exchange using
WSO02 Enterprise service bus, International Scientific Conference “UNITECH
2019”, pp. 281-286, November 2019, Gabrovo, (Ms3),
https://unitech-selectedpapers.tugab.bg/images/papers/2019/s4/s4 p110.pdf




e Dragana Radosavljevic, Sinisa llic, Stefan Pituli¢. A data mining approach to wine
quality prediction, International Scientific Conference “UNITECH 2019”, pp. 320-
324, November 2019, Gabrovo, (Ma3),

https://unitech-selectedpapers.tugab.bg/images/papers/2019/s5/s5 p120.pdf

Cnucak yubeHuKa KaHauaarTa:

e JynaujaHa Jlekuh, Credan Muryauh, OcHoBM padyHapcke TexHuke 1, 36upKa pelieHux
3agaraka, YHusepsuteT y [lpuwtuHK, PakynteT TexHUYKMX HayKa y KocoBcKoj
Mwutpoeuun, 2021. ISBN: 978-86-81656-20-4. COBISS.SR-ID — 39175433
https://plus.cobiss.net/cobiss/sr/sr/bib/nbs/39175433 :

e JynujaHa Nlekuh, Credan Muryauh, OcHoBM payyHapcKe TexHUKe 2, 36UpKa pelueHux
3afataka, YHusepsauter y [puwituHn, DakyaTeT TeXHUYKUX Hayka y KoCOBCKO]
MwutpoBuum, 2021. ISBN: 978-86-81656-18-1. COBISS.SR-ID - 32992777
https://plus.cobiss.net/cobiss/sr/sr/bib/nbs/32992777 ;

e [lparaHa Pagocasmesuh, Credan Murtyauh, MNpaktukym 3a nabopatopujcke sexbe u3
WHdpacTpyKkType 3a eNeKTpoHCKO NocnoBarse, YHUBeEp3uTeT y MpuluTuHU, Parynter
TEXHUUYKUX HayKa y Kocosckoj Mutposuum, 2021, ISBN: 978-86-81656-24-2. COBISS-ID:
42531849, https://plus.cobiss.net/cobiss/sr/sr/bib/nbs/42531849 :

e Pucrto bojosuh, Metap Munuh, Credpan MNurynuh, PauyHapcke mpexe 1, MpakTukym 3a
nabopartopujcke Bexbe, YHuep3uteT y [MpuTUHM, PaKynTeT TeXHUUYKUX HayKa Y
Kocoeckoj Mutposuum, 2021. I1SBN: 978-86-81656-17-4. COBISS.SR-ID — 31315465
https://plus.cobiss.net/cobiss/sr/sr/bib/nbs/31315465 .

Ha ocHoBy HaBegeHUX UnkbeHULa Komucuja 3akbydyje Aa KaHauaaT UCnyrasa cBe YCI0Be U A3
je MOOOBAH aa HacTasu M3paay AOKTOPCKe AucepTauumje.



HAYYHA 3ACHOBAHOCT NPEAJIOXKEHE TEME

Mpedmem u yuss dokmopcke ducepmayuje

Y 0oby y Kojem KUBUMO Y0OBEK je Y MOryhHOCTM 43 Mepu, aHanusupa u CUMyaupa TpeHs
MeHbatba pasHMX BenuuMHa y3 Kopuwhere OpPOjHUX MeTo4a MCTparkuBara nojartaka u
MaLLMHCKOr yyera. Mepetrse BeNUYMHA Y NPUPOAHUM NpoLLecMma ce AaHac ocTBapyje passojem
KBa/UTETHUX CEH30pa KOoju NpPOMeHe nocmaTpaHe BeAudMHe npeTsapajy y npomeHe
oArosapajyhe enekTpuyHe BeNMYMHE U HAKOH OAMepaBaka TUX BeauduHa ce fobujajy weHe
AWUCKPeTHe BpeAHOCTU Koje ce MOry 3anamTutu (cauysaTtu). Ynotpebom pasinumnTux airoputama
Cé Tako cayyBaHe BpPeAHOCTM MOry y peajiHOM BPEeMEeHY WAM KacHuje aHaau3upatm wu
obpahusatu. Ca ppyre cTpaHe, Kao Ha npumep Yy ¢uHaHCUjama, CTaTUCTMUM U APYTUm
obnactuma, nogaum ce mory npeysetu us basa nopgartaka. 3ajegHuYKo 3a BehuHy noparaka
Kojuma ce onucyjy npouecw je notpeba fa ce oHM obpase, anu U ga ce u3BpLK npeasuharse u
cMMynauuja TpeHga NpomeHe TUX BeNWYMHa Kako Bu ce Ha Bpeme afeKBaTHO pearosano.
Hekaga je AOBO/BHO U3BPLUUTU CUMYIUPaHLE MPOMEHEe MEepEeHE Be/IMUYUHE 33 KPaTKU BPEMEHCKU
uHTepBan (yrnasHoM MarbM O WHTEpPBasia MepeHux nodartaka), cpegru (ynopeaus ca
MHTEpPBa/IOM MepeHuX noaaTaka) a Hekasa v 3a Beoma Ayru BPeMeHCKU MHTepBan Koju 3HaTHO
npemallyje BpeMeHCKM Nepuos mepeHmx noaartaka.

MpakTU4YHUX NPUMEHA CcUMyauparba M npeasuharba NpPomMeHa BeAMYMHA Ha OCHOBY
UCTOPUjCKUX nogataka uma nyHo. To cy: NpeauKTUBHA aHanu3a TpeHda TpKuwTta nomohy
HanpeaHor MoAena MalWWHCKOT yYerba Hag OrPOMHOM KOJIMYMHOM NoAaTaka ca ApYyLUTBEHUX
Mpexa, npeauKLinja TpeHaa npomeHe BpegHocTU akumja (stock trend prediction) Ha TpxKUWwTy
XapTuja of BpeAHOCTU, NporHo3a byayhux notpeba Ha TpUwTy pasa (job market) Ha ocHosy
WCTOPWjCKUX Noaartaka, NPorHo3uparbe BpemeHa notpebHor 3a ucnopyky pobe y caBpemeHum
naHumma wucnopyke (supply chains) v ynpasmarby pusuuMma, npeaukumja nobegHwka y
CNOPTCKUM Takmuuerbuma, npegsuharba nojasa 6onectn, Kao M nNpeauKuMja NagaBuHa,
npeavKkumMja BOAOTOKOBA, NpeauKumWja TemnepaTtypa, NPOrHo3nparbe KOCMWUYKOr BpPEMEHA U
KOCMWUUKOT 3payersa, UTA.

UcTpaskumBarba 04, MHTepeca 3a LOKTOPCKY AucepTauujy cy Cumynauumje npoTtulaja,
nNajasuHa, TeMNepaTypa, BAAXKHOCTM Basayxa M APYrMX XMAPOMETEOPOOLWKMX BEAUYMHA Ha
[AHEBHOM HWBOY 3a jaKo Ayru BpemeHCKu nepuog (04 HEKOIMKO CTOTMHA Na U Xxu/bada roguHa)
Ha OCHOBY MCTOijCKHX OCMOTpPeHUX U MepeHUX NodaTtaka Ha AHeBHOM HUBOY Y BpemMmeHCKOoM
nepuoay of, HEKO/IMKO AeceTuHa rogauHa. NMpegmer ucTpaxusarba LOKTOPCKE anceprauuje je
ynotpeba anroputama WCTPa)KuMBarba NOAATaKA M MALUMHCKOr Y4era KOjUu Ha OCHOBY
UCTOPUjCKMX NodaTaka Kpeupajy Mo4en y KoMe Cy 3aJp)KaHe KapaKTepucTuKe Koje noctoje y
TUM OCMOTPEHUM M MEPEHUM NOLALMMA U KOjU MO TOM MOAENY MOrY 43 reHepully nogaTtke 3a
3HayvajHo Behn BpeMeHCKW Nnepuroa.



EBMAEHTHO je Aa NPaBWIHO rEHEepUCaHW Nodauy O MPOTULAMMa NMOMaXKy Yy AYrOpPoYHOM
nAaHupary pacnojene BoAe Y akKyMynauMOHMM jesepuma Yy TOKY BPEMEHA, 3aliTUTM 0
nonnaasea, npeasuharby Cylla, Na je Tako U3pasa AyropovyHUX CMMynauuja npoyyasaHa of cTpaHe
Benukor 6poja ayropa. Y onwrtem cay4ajy, MeTo4e 3a reHepucakbe AyropoyYyHMx nogartaka ce
Mory noAenvuTu Ha napamertapcke (roe ce WCTOPMICKM Nogaum onucyjy MaTtemaTUudkum
MOAENOM, OAHOCHO jefHauyuHOM W oapehyjy BpeAHOCTM napamerapa Tor mozena) w
HenapameTtapcke (rae ce mogenu Kpeupajy Tako fa 3afososbe oapeheHa cratucTuyka u
KopenauuoHa CBOjCTBa KOja NOCTOje Y UCTOPUjCKMM NoJaLmMma) Yuja je npeaHoCT Aa ce He mopa
yHanpeg, aeduHncatv ogpeheHn matematuuku mogen (rae seposatHoha u3bopa Tor mogena
3axTesa MHOrO BULUE BpemeHa v nposepa) seh ce mogen cam Gopmupa Ha OCHOBY UCTOPUjCKUX
noparaka.

3a nonasHy mertoay je usabpaHa jeaHa petasbHo objalwirbeHa HENapameTapcKa MeToaa 3a
reHepucarbe (cumynaumjy) 4yroroguilbux nogataka o NPOTOLMMAE KOjU CY OCMOTPEHU, OAHOCHO
MepeHu, Ha HEeKONIMKO MepHUX CTaHuua Ay ToKa UcTe peke. Y HOj ce reHepucarbe U
npeypehusate noparaka cacToju M3 HEKOAMKO rpyna aktuBHocTu. OcMoTpeHu, OA4HOCHO
mepeHu, nogaumn dopmupajy matpuuy rae ce y ceakom peay Hasnase nogauu 13 jeaHe roanHe m
maTtpuua moXe aa uma 366, 52 nau 12 KoaoHa y 3aBUCHOCTU Aa K ce NoAalLUu yHoce (M KacHuje
aHanu3upajy) Ha AHEBHOM, Hee/bHOM WU MECEYHOM HUBOY.

Y NpBOj rpynu akTMBHOCTM Ce 3a CBaku U3abpaHu BpeMeHCKM nepuo aHanuse (04HOCHO 3a
CBaKy KONOHY y matpuuu) ogpehyje pacnogena oCMOTPEHUX OAHOCHO MEPEHUX BPEAHOCTM Y
HW3Y roAuHa W3 CKyna WUCTOPMJCKUX nogaTtaka. Paaw nakwer pasymesarba W Aasber npukasa
mMeToJe npeTnocrtaBuhemo Aa cy nogauu NpuUnpem/beHmn Ha Heae/bHOM HUBOY, LWITO He yTU4e Ha
onwTocT meToge. 3atum ce MoHTe Kapio MeTo4oM reHepully ciaydajHe BpeaHOCTM 33
MHOIOCTPYKO BULWLE rOOWHA TaKO da Ce pacnogene Tux BpeadHOCTU No Hedes/bamMa Y TORY rogumHe
MoKkanajy ca OHUMa M3 UCTOPKUjCKMX NogaTtaka. OBako reHepucaHu nogauu nmajy npubammHo
UCTe CTaTUCTUUKE BPEAHOCTH 33 CBAKY HeAesby Y TOKY roAuHe Kao LWTO UX UMajy U MCTOPUjCKK
nopauu. Ha Kpajy npse rpyne akTMBHOCTU, CBaKa BPEAHOCT Y OBAKO reHepucaHum nogauuma
npunaga npasoj Hede/bu y TOKY roguHe, anu Te BPELHOCTU joW YBEK HUCY MNPaBUIHO
pacnopeheHe no roguHama.

Y Apyroj rpynu akTMsHOCTM ce nomohy MmaH KoHOBep MeToe 0BaKo reHepucaHu noaauu
npepacnopehyjy (Merbajy um ce nosuumje namehy roguHa npu Yemy ce 3agpxasa NpunagHocT
3a4aToj Heae/bu Kako BM ce cadysane pacnofenie U3 Mnpse rpyne akTUBHOCTU) Tako Aa ce
TPeHA0BU Merbatba BPeQHOCTU MO Hefes/bama TOKOM MCTUX rOAMHa Nokaanajy ca oHMma u3
UcTopujckux nogataka. OBo peharbe NogaTaka ce NOCTUKE ycarnalwasakbem KOpenauuoHux
kKoeduuujeHaTa 33 cBaKy KOMOMHaUMj)y HM30Ba nopaTtaka of nABe w3abpaHe Hepemwe vy
reHepucaHMm nogaLMma ca OHUMa U3 UCTOPUjCKMX NodaTaka. Ha Kpajy gpyre rpyne akTMBHOCTH,
BPEAHOCTH Y reHepucaHum nodauuma cy nopehaHe Tako ga npunanajy npasoj Heaes/bu Y TORY
roauHe u kombuHaLmje BpeAHOCTU U3 Pa3NNYUTUX Heaes/ba NpUnaaajy NnpasMm roguHama, anu
pegocnes Tako nopehaHux roanHa joll YBEK Huje carsiacaH ca OHUM Yy UCTOPMjCKUM NoAaLvma.



Y tpehoj rpynu akTUBHOCTM NO3ULMje reHepUCaHUX BPEAHOCTH Ce jOL jeAHOM Mekbajy Tako
LTO Ce rpyne BpeAHOCTU Koje Npunagajy pasnuyuntum Heaes/bama y UCTOj roauHU NepmyTyjy ca
rpynom BpeaHOCTU KOje Npunagajy HeKoj Apyroj roguHu (Npu 4emy nofaum v Aasbe 3aapiKasajy
NpUNagHoOCT WCTOj HeAe/bM YHYTap FOAMHE W UCTOj rOAMHM) CBE [OK Ce He C/oXe
ayToOKopenauuoHu KoedUUUjeHTU roAULLIUX CPeHbUX BPELHOCTM M0 HEKOMIMKO KopenaLMoHuxX
nomaka (eHr. lag) kao v Kopenauuje Uamehy nocnearsux Hegesba y jeAHOj FOAUHU €a NPBUM
Heges/bama y cneaehoj roAnHU ca OHUMA U3 UCTOPUjCKUX NodaTaka.

Y nokasaHom pelwery ce Bple nepmyTauuje nosuuuja reHepucaHux nogartaka us npse
rpyne akTMBHOCTM M HAKOH CBaKe nepmyTauuje ce U3padyHaBajy KopenaluuoHu KoepuumnjeHTu.
3atum ce TM KoeduumjeHTH ynopehyjy ca OHMMA KOjU Cy M3payyHaTU Ha OCHOBY UCTOPMjCKUX
nojataka U AOHOCK Ce 0A/YKa 43 /1M Ce Ta NepmyTalMja ycBaja uAu OTKasyje Y 3aBUCHOCTM oA,
ycaosa Aa M Ta nepmyTauuja AosoAu A0 CMarberba pa3nuka mehy KopenauuoHMm
kKoedpuuujeHTuma. Kako je bpoj TUX nepmyTaumja OrpomaH, TO je M Tpajarbe MOCTYnKa
npemewTarba nosuumja seh reHepucaHux noaaTaka y unmby gobujarba ypeheHor ckyna BenunKo.
Bpeme noTtpebHo 3a ussohere oBe metoge ce kKpehe y oncery o4 HEKONMKO AECETUHA CaTh Na
40 HEKOAMKO AaHa (y 3aBucHOCTM oa nepdopmaHcu usabpaHor payyHapa).

Y unsby reHepucatba u gobujarea npasunHo pacnopeheHux AyropoyHUX NoAaTtaka BUCOKOT
KBanuTeTa (Koju 334080/baBajy NOCTaB/bEHA CTAaTUCTUYKA U KOpeNauuoHa orpaHuyerba) U Koju
cy ynopeausu ca HaBeAeHOM MeTOAO0M, anu y 3HaTHO Kpahem BpemeHy U ca marsum Bpojem
KopaKka 3a npeypehusarbe WUHUUMjANIHO FEHEpUCaHUX MogaTaka - NoTpebHo je NPUMEHUTH
oAroBapajyhe anroputme WUCTPa)KuBakba Nogataka U MAWWHCKOr yyerba U YyTBPpAUTU A3 Nu
tbMxoBa ynotpeba [oBOAM A0 3HAYAJHOr CMarberba BpemeHa noTpebHOr 3a reHepucarse
nogartaka v noseharba KBanUTETa pe3yaTaTa reHepuMcasmx nojartaka y 04HOCY Ha OPUTUHAAHO
pewete. Mcto Tako, noctoju U notpeba Aa ce HanpaBu moaen Koju he reHepucatd u
pacrnopeauTy nodaTtke 3a CUMyAauujy AyropovyHWMX MPOMeHa He camo 3a npotuuaje (Kao y
nokasaHom peuwlersy), seh 1 3a gpyre XMAPONOLWKO-METEOPO/IOWIKE BENUYMHE KA0 WTO Cy
nagasuHe, TemnepaTtype, BAAXXHOCT Ba3ayxa U Ap. U Koju he yzetu y 063up u mehycobHy
KOpPEenucaHoCT nogaraka Koja noctoju uamehy Tux XuaponowKux U MeTeopoNoWKUX BeAUYMHA
Kao Y MCTOPUjCKKUM NogaLmma.

Y noctynky reHepucaka nogaTaka noTpebHO je oapeauTM M oACTynarbe CBOjcTaBa
nobunjeHux AyropoqHMX rnogataka y OAHOCY Ha CBOjCTBA OCMOTPEHUX, OAHOCHO MepeHux
nojaraxka Koja cy nocneguiua 3HavajHo Beher BPEMEHCKOr OKBMPA 33 KOjU ce CMMyIaunoHU
noaauu reHepuuwy. 3ato je notpebHo Aobpo peduHUCATA CBA CBOjCTBA KOja nocToje y
UCTOPUjCKMM Mojaaumma, anuM M oHa Koja Tpeba Aa nocroje y reHepucaHum noaaumma,
AeduUHUCATU Mepe rpelaka 3a CBa CBOJCTBA W Ha Kpajy ynopeauTu KBAanWTET reHepucaHux
nogataka y3 ynoTtpeby anroputama UCTparkMBarba NoAaTaka W MalIMHCKOr yyerba ca
KBANUTETOM MCTUX Y OPUTMHAIHOM peLlerby.

Da 6u ce ogpeano keanuteT usabpaHux aaroputama, y Auceptaumju he ce u3BplmnTH

TeCTUpdkbe KBanuTeTa U 6D3I.-1He HEKOJ/IUKO W386paHl¢1X anroputama Kojuma he ce 3ameHuTH



ogrosapajyhe rpyne akTMBHOCTM Y OPUIMHANHOM pelwery U aobujeHu pesyntatn he ce
ynopenuTu.

MpuMmapHU UW/b UCTPAKMBAHba Y AUCEpTaLMUjU jecTe fAa ce NPUMEHOM anropvtama
UCTPAXKMBAHA NOAATAKA U MALLMHCKOT Y4eH3a, Ha OCHOBY CaKYM/LEHUX UCTOPUJCKUX NoJaTaka
XUAPONOWKUX U METEPEOJIOWKUX BEIMYUHA Y PEIAaTUBHO KPaTKOM BpemMeHCKOM nepuoay (peaa
BeNMYUHE HEeKONMKO JeceTMHa roAMHa), oApenu noy3paH MnocTynak 3a reHepucarbe W
pacnopehusarbe AYropoyHUX nogaTaka (peda BeNUyMHE O HEKO/NIMKO CTOTUHA Ma U Xu/baaa
roauHa) Koju he no usabpaHum mepama 3a aHanusy oactynarba omoryhuTt BepogocTojHy
cUMynauujy nocmaTpaHux sennymHa. Hag uctopujckum nogaumma he ce yTBpAUTUA CTaTUCTUYKE,
ayToKOpenauMoHe, Kpoc-KopenauuoHe U Apyre BpeAHOCTM Kojuma Tpeba Aa Tewe v BpeHOCTH
Hagj reHepucaHum nogaumma. Ose BpefHOCTU U3padyHaTe U3 reHepucaHuMx nogartaka Tpeba ga
byoy ynopeguse, U No HeKUM KpuTepujymmuma 6Gosbe, o4, OHMX U3 MONA3HOr pelwera. Y
nnaHupaHom pelwwery he ce 3aapratv uctu 6poj rpyna akTUBHOCTK, anm he ce y cBakoj rpynu
KOpaKka NMpMMeHUTU Apyrayunju noctynak. Y npsoj rpynu aktusHocTy he ce gogaTHoO y3etu y
063up reHepucatbe u peharbe nogartaka 3a gatym 29. pebpyap koju ce goraha csake 4eTspTe
roguHe, Kao u oapehusatbe UHTepBasa NOBEPEH-A 33 EKCTPaNoAauUnjy EKCTPEMHUX BPEAHOCTH
T38. KepHen ¢yHKuuje pacnogene, ysumajyhu y 063up u MeTose mMoMeHaTa, MakcumasnHe
BEPOAOCTOJHOCTM U TEXMUHCKUX MOMeHaTa BeposaTHohe. Ymecto npumeHe MmaH KoHosep
meToae, y Apyroj rpynu aktusHocTu Kopuctuhe ce Schaake shuffle, mogudurosaH Block mosaic
algorithm y kombuHauuju ca Partial freeze u Hungarian assignment (Munkres) anroputmom. ¥
Tpehoj rpynu akTMsHocTH he ce yMecTo NoKyluaja nepmyTaumja cBakor pega ca CBakum, y Uusby
nobujarba ayToKopenaumoHUX BpeaAHOCTU CAUYHUX OHUMA U3 UCTOPUjCRUX NoaaTaka, KOpUCTUTH
aNropuTMM MalMHCKOT y4erba Kao LWTO Cy: ayToperpecuoHe QyHKUMje, HEYPOHCKE MpeXKe,
FeHETCKU anropuTMM Koju he BUTU UCTpEeHUpaHu (HayyeHu) He camo Ha OCHOBY MCTOPMjCKUX
noAaTaka 3a CBaKy BeAuYuHy noHaocob, seh u Ha ocHOBY HUX0BUX MehycobHUX 3aBUCHOCTU.
Tako he npeanoxeHe BpeAHOCTM Ha U3na3y OBUX anroputama omoryhutu npasuntHuje cnararbe

nogartakay cumynaumiu.

MoHTe Kapno nocrynak npMmereH y NoJiasHoOM peuwery omoryhasa reHepucaktbe BUCOKO
KBa/MTETHUX TEHEPMCaHMX nogataKka, anuv y3 nposepy Benukor 6poja KombuHauuja u y3
ycBajatbe KombBMHAuUuWja Koje AoBoAe A0 CMarbuBarkba rpewwke. ANrOpUTMU WUCTPaXKUBaHa
noaaTaka U MalWMHCKOr yyerba Koju hie BUTM UCTpeHMpPaHu Ha OCHOBY UCTOPUJCKUX NojaTaka
CTBapajy MoAen npoleca Koju Baku Hag UCTOPUjCKUM nogauuma v 3axsasmyjyhu Tom moaeny
reHepuwy Hose spegHocTu. JlornuHo je ga he speme usbopa BpefHOCTH U3 OrpaHUYEHOr CKyNa
BPEAHOCTU Koje cy HajbsiKe reHepMcaHum BpeaHOCTUMa M3 OBUX anroputama butu kpahe o
BpemeHa notpebHor 3a ucnpobasarbe ceux KombuHaumja kopuwherwem MoHTe Kapno meTtoae,
na je Tako 4pYry Un/b UCTPaXuBarba - M3bop anroputama UCTpPaXuBarba Nogataka U MalMHCKOT
yyerba Koju BOAE Ka 3Ha4ajHOM CMarbery bpoja Kopaka v BpemeHa 33 peno3nuuoHuparbe
reHepucaHux noaaTtaka anu He Ha ywTpb KBanuTeTa nojartaka.

MHUUMjANHO reHepucaHu noaalum Koju npate gHesHe / Heaes/sHe / mecedHe pacnogesne us
OCMOTPEHUX (MepeHux) nogataka Hemajy peanHy mehycobHy nosesaHocT, na ce kopuiwhersem



Schaake shuffle anroputma nogauu pecopTupajy Tako Aa paHrosu CUHTETMYKKUX NoAaTaka npaTe
paHrose ocMoTpeHux noaataka. Multiscale block mosaic anroputam ce Kopuctu aa ce Hanpase
6nokoBM noaataka y Kojuma ce nofaly pecopTupajy Bogehu pauyHa 4a ce 04psKU NoBe3aHoCT
nofartaka Koja MOCTOjU Y OCMOTPeHum nogauuma. Anroputam ce Hajuewhe Kopuctu y
npenosHasary CcuUeHa, U edeKkaT HaBEAEHOr anroputma je pa ce sewTadyku noseha
Pa3sHOBPCHOCT TPEHWHF npumepa W da mogen byge pobycHMjM Ha npomeHe cKane wu
Komnosuuuje cueHe. Y Hallem cayvajy oBaj airoputam KOHCTpyULLE HOBE Y30pKe nojaaTaka, Kao
MO3auK of Buwe BN10K0Ba, OAHOCHO UCEeYaKa Y3ETUX M3 jeAHOT UK BULLIE OPUTMHANHMX Y30paKa.
Bnokosu cy pasnuunTux BenuuuHa (3ato ce u 3o8e Multiscale) u npoctopHo ce pacnopege aa
nonyHe Mo3aukK (CAKMKy, Many, Nosbe), YecTo y3 HaCyMUYHE ro3uuuje 1 ogHoce BelMYuMHa. 3aTum
ce geduHuwe matpuua “TpowkoBa” (Koja ce payyHa Ha oOcHOBY Kopenauuja usmehy
reHepucaHux M OCMOTPEHUX, Cpearsux BpeaHOCTU UTA.) U y3 ynoTpeby Hungarian assignment
(Munkres) anropuTma nspadyHasa ce HajonTUMa/iHKje COPTUPatbe 04, CBUX U3padyHaTUX naposa
Yy MaTpuuu TpowkKoea. ocTynak ce noHae/ba AOK Ce CBakKW HapeaHu BAOK ONTUManHo He
YCKN3aau ca NpeTxoiHUM.

Tpehu UMb WUCTpaKUBarba je reHepucare nojaTtaka 3a CUMyNauuj)y XuApONOLIKO-
METEOPO/IOWKNX BENUYUHA Y KOjUMa je 3aapKaHa mehycobHa KopeavcaHocT BennYmHa Ymjm ce
nojauun cUMynupajy, U Koje oArosapajy oHMMa y UCTOPUjCKUM nogaumma. McTo Tako notpebHo
je y cumynaumoHnm nogauuma BOAUTU padyHa 0 A04aTHUM KapakTepucTuKama Koje He nocToje
Y MCTOPUjCKUM NOoJaLmma aiv Cy O4YekuBaHe y Ayropo4HMM NOAaLMMa, Kao WTO CY Ha Npumep:
moryhHocT noctojatba BehUX eKCTPeMHUjUX BPEeaHOCTU 32 334aTe BPEMEHCKe OKBUpE,
nocTojarbe nepnoaa KyMynaTUBHUX EKCTPEMHUJUX BPEAHOCTU aNu Y OrPaHUYEeHOM BPEMEHCKOM
WHTepBany UTA. , WTo je noTpebHo ypaauTti y cknony nocrojehnx rpyna Kopaka.

YeTBpTW UM/b UCTPAXKUBaHba je pa3Boj codTeepcKor anata (nporpama) Koju he omoryhurtu
ncnyrasatbe NpeTxoaHux uusbesa. Ha ynasy tpeba yuutatv ucrtopujcke noaatke ogpehene
BenuYuHe (nojase), U Ha OCHOBY TUNa BeAUYMHE (NPOTOLUM Yy peKama, NajaBuHe, TemnepaType,
nTA.) n Bpoja MepHUX MecTa Ha KOjMMa Cy CaKyn/beHu Nodaum, reHepucaTv AyropodHe nogartke
BoAehu padyHa O KapaKTepucTUKama WCTOPUJCKUX nojaTtaka 3a u3abpaHy BeaUUYUHY, M
ynopeagHo NpuKasaTt CTaTUCTMKE, KopenauuoHe KOEd)HLJ,HjEHTe M OCTajie KapakTepUCTUKE KaKo

6u ce Ha M3na3y NPpoUueHUOo KBaNUTeT reHepmncaHmx nogartaka.

OcHosgHe xunomese

[nasHa xunoTe3a Koja he BuTu TecTUpaHa y paay rnacu:

Ynotpebom anroputama UCTpaKuBarba NoJaTaKa M MaLUMHCKOr yyewba moryhe je Ha
OCHOBY UCTOPUjCKMX NOAATaKa XMAPONOLKMUX U METEOPOOLLKMX BENUYMHA KAO WTO Cy NPOTOLMU
Yy peKkama, nagaBuHe, BNAXKHOCT Basayxa M NPOMEHE TemnepaTypa, Cakyn/beHux y nepuoay o4
HEKONMKO AeceTMHa roAuHa, reHepucatm nogatke Koju he cumynupatv NpPomeHy MCTux
BE/NIMYUHA Y 3HATHO AYXKEM BPEMEHCKOM UHTEPBaNY, pesla Be/MYUHE 04, HEKONIMKO CTOTMHA na
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¥ Xu/bada roauHa, npy yemy he cratucTuke u Kopenaumje Koje nocToje y UCTOPUjCKMM NoAaumma
BUTM MaKCUMaHO OYYBaHE Y reHepUCaHUM NoLaLLMMa.

Ha ocHosy geduHucaHor npeamera M LW/bEBA UCTPAXKMBakba MOXE Ce U3ABOJUTU HEKONUKO
nocebHUX xunoTesa:

- Kopa reHepucarba nogartaka 3a CcuUMynauumjy npupoaHux nojasa notpebHo je aa
reHepucaHu nopaum byay y cknagpy ca cTaTUCTUKaMa UCTOPMICKMX MoaaTaka v Aa npare
Kopenauujy Koja NocToju Koa UCTOPUjCKUX NnoaaTakKa,

- Kako je nepuwog Koju MoKpuBajy reHepucaHu nogauun 3HatHo sehu og nepuoga Koju
NOKpMBa WCTOPUjCKE noAaTKe, TO reHepucaHu nogauu Tpeba paa umajy csoje
cneuudUYHOCTM Koje ce o4eKyjy 3a NogaTke 3a Tako BeNUKU nepuog,

- Y anropyTmMmumMa UCTpaxKuBarba nogataka M MallUMHCKOT y4eHa Ha OCHOBY MCTOPMjCKMX
nogaraka mogen “yuyn” npouec KOjUm Cy ce reHepucanu T UCTOPUjCKU MOAELM U Ha
ocHoBy Tor mogena je moryhe reHepucare byayhux noaaraka,

- [lpunukom npepacnogene WHWUUMWjANHO TeHEPUCAHWMX nNOAaTaka YHyTap 3aaartux
BPEMEHCKUX UHTEepBana, y Uu/by oApiaBaka M3padyHaTUx pacnogena BpedHOCTU M3
UCTOPMUCKMX MOAaTaKa, NakLe U bpxe je nopehaTu Te nogaTtke y CKNaay ca BpeAHoCcTUMa
Koje anroputmMu WUCTpaXKMBarba MojaTtaka U MaLWUHCKOr yverba u3pauvyHajy, Hero
ucnpobaBarbem 3ameHa nosuumja cemux moryhux KombuHaumja u yceajarbem oHUX Koju
[oBoge [0 Hajbosber cnararba KopenauuoHux KoedpuumjeHara,

- Y passujeHom codrteepckom anaty (nporpamy) nako je wu3abpatu anroputam
UCTpaXMBarba nogaraka / MalMHCKOr y4era 3a ogabpaHy rpymny akTUBHOCTU, NPU YeMY
ce 3a cBaku wm3abpaHu anroputam nokasyje Bpeme noTpebHo 3a usBoherbe TOr
anropuTma, CTaTUCTUYKe U KopenauuoHe BpeaHOCTHU, Ka0 U OACTYNaka TUX BpeaHoCTU
0/, BPeAHOCTH Koje cy NOCTUTHYTE Y OPUTMHANHOM peLleHy.

Memode Koje he ce y ucmpaxcugarby npumeHuUmMu;

3a peanum3oBarbe NPBOT UW/ba UCTParKMBarba moamdbuKosahe ce Kopauu U3 npee U apyre
rpyne akTMBHOCTU U3 OPUTUHANHOT pellerba. Y NpBoj rpynun akTUBHOCTH, n3abpaHu BpeMeHCKH
WHTEPBan 3a aHanusy nogaraka buhe gaH (M3 rpyne: gaH / Hegesba / mecel), 3a reHepucare
EKCTPEMHUX BpeaHOCTM Y pacrnogenu kopuctuhe ce Bulle metoaa (metToga momeHara,
MaKCcMMa/iHa BepogoCTOjHOCT U METOAA BEPOBAaTHOCHUX TEXXUHCKUX MOMEHaTa), U popmMmuparbe
pacnogene nogaTaka 3a KasneHAapcku aAaH 29. ¢ebpyap he ce U3BPLIMTM Ha OCHOBY CBUX
nojaTaka 3a aaHe 28. debpyap, 29. ¢ebpyap u 1. mapT. Y ogHOCYy Ha OpUrMHANHO pellere,
oceTHo he ce cMarUTM npar oAcTynarba CTAaTUCTUYRUX BpegHoCcTU (cpearba BpepHOCT,
cTaHAapAHa AeBujauumja U HECMMETPUYHOCT) 32 pacnogeny nofataka 3a CBaku 4aH y roguHu y
reHepucaHum nogaLmMma, y o4HOCY Ha UCTOpUjcKe noaaTKe. Tako reHepmMcaHu Nogaum Koju Hucy
npaBuUNHo pacnopeheHn nNo roguHama he ce y ApYyroj rpynu akTUBHOCTU Mpepacnopeguty
ynotpebom Schaake Shuffle u Multiscale block mosaic meToaa Koje Hyae noruyHuje cnarawbe
BpemMeHCKux cepuja. Schaake Shuffle anroputam Kopuctu pehatbe CUHTETUYKMX NoaaTaka no
paHry Tako ga ce npatyv paHr - wabnoH peanHWx ocMOTpeHWUX nogataka. Kopuwherem
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Multiscale block mosaic anroputma ce usggajajy nogaum no 6nokosuma 1 spwmn mehycobHo
pecopTuparbe noaaTaka y OKBUPY UCTUX B0KOBa KOjU Mory BUTU pasnuyuTUX BesIMdMHa, a
pasnMuMTUM yknanatbem Bnokosa he ce dopmupaT HOBa MoO3amyHa CTPyKTypa Yyume he ce
noctuhu AuBep3nTET noaaTaka U NPUTOM ce BOAM pavyHa Aa ce oApXe Kopenaluje nojartaka
uamehy cTaHuMua WCTUX BenuuuHa (nojaea). Ha Kpajy 0BMX rpyna akTUBHOCTM reHepucaHu
noAauu ce Hanase y npasum gaHuma y roguHu (y npasum KonoHama y MaTpuLm) U Npasum anu
jow yBeKk HenpasunHO nopehaHum roauHama (pegosuma y matpuum). a 6u ce npasunHo
nopehane roguHe (pegosu y matpuuu), notpebHo je uuTase rpyne nogataxa (rpyne og 366
AHEBHUX BPeAHOCTU) Koje npunagajy MCToj roguHU 3aMeHuTW ApYrum rpynama, Tako ga
pefocaes nogaraka Mo roguHama y reHepucaHum nofauuma byae HajcanuyHuju oHom y
UCTOpPUjCKMM nogaunma. Y 0BOj rpynu akTUBHOCTU ucTo Tpeba BOAUTU padyHa o nogauuma
OCMOTPEHUM / MEPEHUM U Y APYrMM CTaHMLaMa / MEpHUM MecTMMa, Na Tako Tpeba geduHucaTm
W Kopenauuje Koje nocroje uamehy noparaka rge ce mMepu UCTa BeAMYMHA Ha PasAMUUTUM
MEPHUM MeCcTUma, anu W Kopenauuje namehy pasnuuutux senuduHa. Y tom uumy he ce
M3payvyHaTu cpejtbe rogulitbe BpeaHOCTU Y reHeprcaHMm nogaumMma 3a CBako MepHo MecTo U
CBaKy BEJIMYMHY, U NOMONyY anropuTama UCTPaXKUBaAHa NOAaTaka U MaLLUUHCKOr Y4erba Kao LWTo
cy: reHeTcku anroputmu, AR_auto, ETS v NNTAR (anroputmu Koju popmupajy mogesne Ha ocHOBY
UCTOPUjCKUX NojaTaka 6e3 npeasHara 0 MaTeEMaTUUYKUM / Y3POUHUM ONUCUMA CUCTEMA KOjU
reHepully mepeHe MoaaTke), U3BPLUMTU 3aMeHa peaocnesa roaulbux rpyna speaHocTy Aa
byay carnacHe oHMMa M3 UCTOPUjCKUX noaaTtaka. Y paay he nocebHa naxra 6uTH nocseheHa
NpoHanaxery A0AATHUX KapaKTepucTuka, Koje Tpeba aa byay 3a40BO/bEHE Y reHeprMcaHum
NoAauumMa a BesaHe Cy 33 BpeAHOCTM NOoAaTaKa Yy TaKo BEIMKOM BPEMEHCKOM UHTEepBasy Koje
reHepuMcaHu nojaum NoKpusajy, U NOCTOjakby NoJaTaKa CaKyrn/beHUX Ca BULIE MEePHUX MecTa.
Oeaj unsb he ce peanuzosatv Tako WTo he ce y napaneny aHanManpaTu No4aum ca BULLE MePHUX
CTaHuLa W nojauu pas/iM4YUTUX BeSIMYMHE U TEXUTU [a Ce NPUIMKOM c/ararba nogartaka
Aobujajy aytokopenauuMoHn KodeuujeHTU Koju HajMmarbe OACTynajy 04 OHMX Y UCTOPUjCKUM
nogauuma. Y Tom uumby he ce Kpeupatu roguilitbe ayTokopenauuHe matpuue (no jeaHa 3a
OCMOTPEHE W reHepucaHe NoaaTtke) cactas/beHe 04, KoeduuujeHaTa Koju nopege CAUHHOCT
roguHux BpeAHOCTU 3@ CBaKy MEPHY CTaHULLY (MecTo) XuApOIoLWKO-METepPeoNoLLKe BENNYUHE
mehycobHo, Nnpu Yemy je Ha Kpajy noTpebHo A0BUTU MUHUMANHO oAcCTyNarbe KoeduuujeHaTa
0BUX MaTpuL,a 3a OCMOTPEHE W FTeHepUcaHe noaaTke.

[ocTusare npsa TpU UW/ba UCTpaXKUMBakba MoKasahe oAcTynarba ayTOKOPEeNaLUoHUX
BPEAHOCTM U MepeHOor BpemeHa 33 M3BpLUEHe OBMX rpyna akTUBHOCTU Y OOHOCY Ha ucTe y
OPUrMHANHOM PELLEHsY.

YeTBPTU UMb UCTpaKuBara he BUTU pa3Bujarbe anauKauuje y Nporpamckom jesuky
MaTtnab u ¢yHrkumoHucahe Ha cnepehu HayuH: anauvkauuvja Ha ynasy y4yutaBa WCTOPUjCKe
nogaTtke 3a ogpeheHy BenuuMHy 3a jegHO UAU BULLE MEPHUX MecTa, U KOpUCHUK bupa
rnapameTpe 33 reHepucarbe HU33@ Kao WTO CY: BPEeMEHCKM MHTEepBan Nno Kome ce y4uTasajy
nopgaum (aaH, Hedesba, mecel), A03BO/bEHA CTaTUCTUUYKA OACTynawa 3a pacnogene no
BpEeMEeHCKMM nepuoguma 3a npey rpyny akTMBHOCTM, METOAA U HeeHU NapameTpy 3a Apyry rpyny
aKTUBHOCTK, aNropuTam U NapameTpu asiropuTmMa UCTPaXKMBarba NoAaTaka U MallUHCKOT yyerba
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3a Tpehy rpyny akTUBHOCTK, Kao U NapameTpe 3a YeTBPTY rpyny akTUBHOCTU. AninKauumja 3atum
M3BpLUABA jeHY MO jeAHY rpyny akTUBHOCTM y CKNaAy ca OrpaHuyerbuma Kojy nogauu 3a
n3abpaHy sennumHy Tpeba ga UMajy, M3payyHasa NOCTUTHYTE KpajHbe BPeHOCTU CTaTUCTUHKUX
napameTapa u KopeaauuoHux KoeduumjeHaTa 1 Mepu BPEME 3a Koje Ce CBaKW KOopaK U3BpLIaBa.
Mpunukom nssohera cBUX 0BUX aKTUBHOCTU Nporpam Tpeba Aa 3anamMTtu BeIMUUHE Ha U31asy
CBaKe rpyrne akTMBHOCTM U A3 YKOAMKO KOPUCHUK XKenu Aa NpoMeHu HauuH ussoferba Hekor og,
KopaKka moxe fia HacTasu ca ussohersem npoueca og noyeTka Tor Kopaka Hagasmbe 6e3 notpebe
[ ce NOHOBO YeKa Ha u3Bohere NpeTxoAHUX KopaKka. Ha Kpajy cBakor Kopaka KOpUCHMKY Tpeba
noHyantm moryhHocT ga nornega (v cayysa) nogartke y ussopHom (TabenapHom) 061Ky, Kao u
y 06auKy rpaduKoHa.

OyekueaHu pe3yamamu U Hay4yHU 0OMNpuHOC:

HajsHa4ajHuju gonpuHoc oBor paga buhe agoKkasusarbe Aa ce NPUMEHOM anropurama
UCTpaXKnBakba NojaTtaka U MallUHCKOT y4eHa MOXKe YCneLlHo U3BPLUUTU reHepucame noaaraka
KOju CMMYIUPajy NpOMEHY NOCMaTpaHe NpupoaHe BeJInYMHe y 4yropo4HOM nepuoay Ha OCHoBy
NCTOPUjCKMX MOJATaKa CaKyN/beHUX y 3Ha4YajHO Marbem BPEMEHCKOM Nnepuoay.

MpumeHom oBux anroputama 6w Tpebano pa je noctynak reHepucarba AyropouHmx
nogaTtaka Koju ce no CTaTUCTUYKMM U KOpenauuMoHUM BPEeAHOCTMMA NOoKAanajy ca OHUMa u3
UCTOPUjCKMX MoJaTaka 3HaTHO 6piku, na je oTyaa moryhe U3BPLIUTU U TecTUparbe: Koju og,
n3abpaHux anroputama AOBOAM A0 Ta4YHMjUX PE3YTATa U 3a KOje BpEME.

Opyru ponpuHoc 61 bMo ycnocTas/batkbe Kopenauuje Koja noctoju uamely nogartaka ucre
BEMYMHE HA Pas3sIMYMTMUM MEepHUM MecTMma M uamehy nogataka pasNUuUTUX BEAWUYUHA Y
UCTOPUjCKUM MOJaLMMa U Haf reHepucaHUm NoAauMma NPUMEHOM MeToAa UCTpaXKUBarba
nojaTtaka M MalMHCKOr yvyerba. KpeupaHu mogen 6u omoryhmo cumynauujy OyropoyvHMx
nojaTtaka 3a pasnvyuTe XUApPONOLLIKO-METEOPOOLIKE BE/IMYMHE KOjU 3aapaBajy mehycobHy
33aBMCHOCT KOja NOCTOjM Y UCTOPUjCKUM nogaumma.

OuyekuBaHu Tpehu aonpuHOC je reHepucaktbe BPEMEHCKUX cepuja Koje y cebu mumajy
eKCTpeMHe BpeaHOCTH (TPEHYTHE U KyMynaTUBHE) y CKNaay ca BPEMEHCKUM MHTEPBANOM 33 KOju
ce Te cepuje reHepuLy.

OkesupHu cadpxcaj ducepmayuje:
Y VYBoay auceprauuje buhe HaBeeHW NpeaAMET U UW/BEBU UCTPaXKMBakba, MonasHe
XunoTese, 3aTUM METO40/10rMja U KopuwheHu anaTu, Kao U CTPYKTypa v opraHusaLmja paaa.

Y ppyrom nornassy he 6uTu npeactas/ber Npernes 40canallbux UCTParnBatba pelleHa
npoueca unju he ce nogaum aHanUsMpaTu.

Y tpehem nornasmy 6uhe npeacTaB/beHW anropuTMiU MCTpamuBatba nopaTtaka wu
MalWHCKOr yyerba Koju he Butu KopuwheHu 3a ocTBapuBakbe LW/bEBa AMcepTauuje, Kao U
TPEHYTHOr cTarba Yy Aartoj obnactu. Takohe, buhe npencTaB/beHU M KPUTEPUjYMU 3@ OLLEHY
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OACTYNara TAYHOCTU CUMYAMPAHUX NojaTtaka Kopuwhersem osBux anroputama y ofHOCY Ha
UCTOPM]CKE NOAATKE KAao U NPeanosm 3a NPoLeHy rpellke Ko noaaTtaka Koju he ce reHepucatm
anu KojumMa ce He MOXKe YTBRAUTU EKCMAULIMTHA TaYHOCT.

Y yerBpTom nornasby he BUTK NpuKasaHe rpyne akTUBHOCTU ogdabpaHor peluersa Koju
C/TYXU Kao OCHOBA, Kao U HeroBu pe3ynTaTu ca rnceyao Ko4om.

Y nerom nornassby he 6UTKM NpuKasaHe anTepHaTUBHE rpyne akTUBHOCTM Koje peanusyjy
3a4arte unbese gucepTaumje U Koje he y cebum yK/bYYUTU anropuTme UCTparkuBatba nogartaka u
MaLUMHCKOr y4yetrba. lMopes nceyao KoAa 3a CBaKy rpyny akTMBHOCTM, 3a CBaku Kopak he ce
objacHuTK nocebHa npaeuna Koja he ce nNpumerUBaTU 3a reHepucarbe nojaataka 3a csaky
XUAPONOLWKY U METEOPO/OLWKY BEAUUNHY.

Y wecrom nornaBby he butn NPUKasaHU KU pesynTatv oactynakba Ta4HOCTU U BpeEMEHa
M3BpPLWaBatba CBAKOr KOPaka Y 0O4HOCY Ha OPUITrMHANHO pelleHe ONWCaHo ¥ YeTBPTOM NOrfias/by.

Y ceamom nornassby he ce onucaTtu pazsujeHu codTeep Koju Ha ynasy yuuTasa UCTOPUjCKe
noaaTke 3a ogpeheHy BenuMYMHY 3a jeAHO MKW BULLE MEPHUX mecTa U omoryhasa KOPUCHUKY Oa
bupa napameTpe 3a reHepucar-e NoAaTaka 3a CBaKy rpyny aktmeHocTu. Takohe he ce 3a cBaky
rpyny akTUBHOCTM ONUCATM Kako anauKauuja nokasyje penesaHTHe nogaTke O ynopesuBocTu
reHepucaHux ca UCTOPUJCKUM NoJaLLMMa, Kao U BpemeHa noTpebHa 3a hUXOBO U3BPLLEHE.

Y 3aK/by4yRy he Butu HagejJeHW KOHKPEeTHO OCTBapeHW pesynTtatu, tbMX0o8 AONPUHOC, Kao

v nnaH byayhux ncrparmusarba.

Y nocnearbem nornasmby he 6uUTM HaBedeHa Aucta auTepatype KopuwheHe y
UCTPaXKUBakbYy.

U3BopHM Kop, nporpama y Kojem cy BpleHe aHanuse he ce Hanasutu y npwuaory
AucepTtauuje.
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3AK/bYHAK

Ha ocHosy aHanuse nocrassbeHor npobnema u yBuAa y noAaTke 0 HayyHoOj U CTPYYHO]
AenaTHOCTU KaHauaata, Komucuja sakmyudyje cnepehe:

o [lpegnoxeHa uCTpamMBarba, XUNoTese, LW/BEBM, METOZONOTUjA U OYEKUBAHU
pesyntath uUcTpamusatrba cy Bpno aobpo ocmuibeHM U nogobHu 3a Mspagy
OOKTOPCKe gucepTauuje,

e Jlocagawrbyu HayuHU WM Hay4HO-MCTPaXMBauKuU pe3yntatm paga KaHauaata CredaHa
Mutyanha nokasyjy rwerosy Nnog06HOCT 3a U3paay AOKTOPCKe aucepTauuje,

e KaHguaar ucnyrasa yciose npegsuheHe 3akoHOM M ogrosapajyhum onwtum akTuma
dakynTera TEXHUUKMX Hayka y KocoBckoj MwWTpoBuuM 33 M3pagy [AOKTOPCKE
auceprauuje.

Ha ocHosy usHetor, Komucuja npegnaxe HactasHo-HayuHom Behy Dakyatera TEXHUYKUX
Hayka y KocoBckoj Mutposuum fa nNpuxsaTu Temy 3a u3pajgy [AOKTOPCKe guceprauuje nog,
Hasusom: ,MIPUMEHA METOOA UCTPAXMUBAKA NOAATAKA Y TEHEPUCAHY BPEMEHCKHMX
CEPUIA 3A CUMVYJIALUIY XWUOPONOLUKMUX U METEOPOJIOLLKMUX MOJABA“, kanawupara
Credana Murynuha, macmep uHicersepa enekmpomexHuKe U pa4yHapcmea.

MpeanoxeHa Tema 3a M3paay AOKTOPCKE AWCepTauuje npunaga HaydHoj obnacTu
ENeKTpoTexHUYKOr U payyHapCKOr MHXEHEepCTBa Y OKBUPY nosba TeXHWUYKO-TEXHOJOLKMX
HayKa, NPy Yemy je 3Ha4ajHa 3a HayKy.

Y Kocosckoj Mutposuuu,

23. 3. 2026. roguHe

YZTAHOBM KOMWCUIE

-~
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Mpod. ap ,El,paraHa Pap,ocaafbesuh BaHpeaHu npodecop,

dakynTeT TEXHUYKMX HayKa, Kocoscka Mutposuua, npedcedHux Komucuje
7 [ i
Mpod¢. ap bowwro Hukonuh, pegosHu npodecop,
EnexkrporexHuuku dakynrer, beorpag, ynax

s

Mpod. gp Cuunwa Wanh, pesosHu npodecop,
DarynTeT TEXHUYKUX HayKa, Kocoscka Mutposuua, MeHTOop
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