Hay4aHo-HacTaBHOM Behy

Martemarauixor gpakyarera y beorpany

Ha 318. cemuuuu Hayumo-HacTapsor Beha MaremaTwukor Qaxynrera, Koja je oppixana
27.02.2015. roguse, onpeheHH CMO 32 YNAHOBE KOMHCH]E 32 ITHCAILE M3BEINTaja O JIOKTOPCKO]
qucepraijd  Koucmpykyuja u ocoOune KOHMPOIMUX Kapmuya 30 CMayUoHapHe U
nexopenucane nodamxe (Design and performances of control charts for stationary and
uncorrelated data) vaumunara Xamume Endarxuxe. [loche mpermema pykonmuca Koju je
xanmumar Xamma Emndarxuxe npenana, Komuemja mommocu Hayumo-mactasHom sehy
Martemarnukor paxynreTa cnenehn

W3BELUTAJ

JoxTopcka auceprauuja Konempykyuja u ocobune KOHMPOIHUX KAPMUYA 30 CMAYUOHADHE U
nexopenucane nodamke uma 81 crpany u cnenehy OmIOTY CTPYKTYPY:

1. ¥eon

1.1 Kapaxtepucrake KBaIHTETa

1.2 ¥Y3pouu BapHpama KBaTHTICTa

1.3. Konrpona xBanureTa

1.4. KapTuna KOHTpOJE KBAIHTETA

1.5. ®aza I u daza Il mpuMeHe KOHTPOIHE KapTHIIE
1.6. Aranu3a BpeMEHCKHX cepHja

1.7 JuzajH KOHTPOIHE KapTHIIE

2. Konrpoana kapTiua 3a cpedmby speanoct Ilyxaprosor Tamna

2.1 KoncTpykumja X KOHTpOJIHE KapTHIE
2.2 Tlponec IpOU3BOALE
2.3 ®ynxauja rydbuTKa

3. EWMA-THII KOHTPOJIHE KAPTHIE 33 CPE/{bY BPEeIHOCT

3.1 Kouctpyxiuja EWMA KOHTpOsIHE KapTHIE

3.2 OcHOBHE OPETHOCTABKE ¥ NapaMETPH 33 JH3ajH KOHTPOJIHE KapTHIle
3.3 HymepHux# npuMep

3.4 TlepdopMance KOHTPOJIHE KapTHIE



4. OnTaMaana xaaubpanuja nponeca 3a HeCMMETPHYHY (PyHKHIM]y Iy0nTKa

4.1 Cumerpruna ¢hyuxiuja ryburka
4.2 HecumerpruHa QyHKUHM]jA I'YOHTKA
4.3 UmnnemenTaimja vy R

3akspyvyak

JIureparypa (68 dubnuorpadckux jemuauna)

Hpexmer NOKTOPCKe AMCEPTALIHje

IIpenmMeT DOKTOpPCKE QuCepTanije NpHOaga CTaTHCTHUKO] obnacti Kowmpona keanumema, ¥
K0jOj ¢y Haj3HauajHHje TeMe KOHCTPYKIHja H 0cOOMHE KOHTPOJIHHMX KapTHila. Y OBOj TE3H CY
H3yyaBaHe ¥ yHOpehuBAHE paziHuHTe KAPAKTCPHCTHKE KOHTPONHHX KapTHUa, 3aje/HO ca
OJroBapaj yhiuM TpOUIKOBUMA.

[peanoxena je ¢ysxuuja rybuTka, Koja je MoBe3aHa ca IPOIECOM IIPHO3BOIMKE U ca X

KoHTpoNHOM KapranoM. [lomohy Matlab nporpama noGujere ¢y BpelHOCTH k,auh , koje
MHHEMH3Y]Y GyEKIM]y ryOUTKA NpH DaTHM TPOHIKOBHMa. 1€ BPedHOCTH CY ynopeljeHe ca
onpMa JoOujeHuM M3 HEMMHEAPHOI PErPeCHOHOr MOJiena, y3 kopumhermse nakera Sigma plot,
33 3a/iade BPeIHOCTH TPOIIKOBa. IIpOM3BOMHY IPOLEC j& OBJE MOJENHMpaH Kao BPEMEHCKA
cepuja: ¥, = AX, + (1~ A)Y,, rmeje 0 < A <1 xoucranta, a X, umajy pacuogeny N(u,c’).
ITopen oprosapajyhinx (EWMA) KOHTPOJIHHX KapTHIA, 33 OBa) MOJEI Cy TECTUPAHE XHIOTE3C
KOje ce OIHOCE Ha CPCAmY BPEAHOCT KApPaKTEePUCTHKE KBANKMIETA M W3padyHaTe cy rpemke I
u II BpcTe y ciydajy Kaza je i Bemuko. 3a padmruure obuUMe y3opKa, ynopehupama je
KOHCTpyKuHja 3a X u EWMA xourpomHe KapTulle y Caydajy Kaja KapakTepHCTHKA
xpayviteTa uMa Hopmansy pacnoneny. Yuopehusame cy ¢yHKIHMje Tpolnka-TyOuTKa,
¢pyukurje Mohu u cpenme Ty>KUHE LHHKITyCa.

[pouec kanubpaumje je jemad OJf METOja y CTATHCTHYUKO] KOHTPONH KBAIHTETd, KOjH Ce
YBOIU Y ITMJBY T000JBINABARA KBATUTETA IPOU3BOE:E H CMABHBAELA TPOLIKOBA IIPOU3BOILE.
VBemena cy JjBa HOBA MOZENA 3a HeCHMETpHuHY (YHKUHjy ryOuTka u noOHjeHe cy Bped-
HOCTH KOjeé MMHMMH3Yjy odekmBawu ryburax. [Ipomec mpoussomme ce KanHOpHpa ca THM
HOBHM BpPEIHOCTHMA.
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Kangunaar je mo cana o6jaByo TpH paja, ol Yera jefaH caMocTailaH, jenan y yacomucy ua SCI
JIMCTH | jenan y 300pHHKY ca KoHpepeHIHje.

Comcak HayYHHX pafoBa.
Paposu y MeljyaapoaumM uaconucuma ca SCI nucre:

Economic statistical design of X-bar control chart for non-normal symmetric distribution of
quality characteristic, FILOMAT, Vol. 29, No. 10, pp. 2325-2338 (2015) (xoayTopcku paz
ca K. Bemxosuh u B. Jespemoruh) IF 2014=0.638, ISSN: 0361-0926 .

Panorn y MeljyHapOAHEM YaCOITMCHMA:

One Possible Optimization of Economic design for X Chart, European International Journal of
Science and Technology, Vol. 2, No. 5, pp. 45-52 (2013) (camocranan pan) ISSN: 2304-
9693.

PanmoBu y 300pauiuMa:

Optimal Process Calibration for Some Examples of Non-symmetric Loss Functions.
Proceedings of Fourth Mathematical Conference of the Republic of Srpska, Trebinje, pp. 141-
149 (2014) (xoayropcku pajx ca K. Besskosuh u B. Jerpemonuh).

Caominrerma Ha KOHrpecuma 1 koHdepeHnyjama:

1) 13. Cprckn MaTeMaTH9KH KOHrpec, 22-25. maja 2014., Bpmauxa bama, ca pajom ny6mm-
xopaHuM y FILOMAT-y.

2) YerBpTa MaTemaTHuka KoH(epenimja Perybnuke Cprcke, 6-7. jyrn 2014., Tpebumse, ca
pazoM myOnukosaHuM y 360pHHKY ca KoHpepeHIHje

Ilpuka3s xucepTalyje H pe3yaTaT

Tema OBe JOKTOPCKE JUCEPTANH|C NPHANaNa CTATHCTHYKO] obnacty Konmpona keanumemd, y
K0joj ce KOPHCTH CTATHCTHKA 3a npaliere W MoGoJblliaBame IPOM3BOAHOr Mponeca. Bonrep
lyxapr je 1930. roguue moueo Ja IpoydaBa KOHTPOTY KBaJIUTETa, DasupaHy Ha KOHTPONHIM
KapTHIaMd, KOpucrehu CTaTHCTHUKC NpUHImNEe. KOHCTpYKIHja U 0CODHHE KOHTPOIHHX
KapTHUA Cy HajBKHHja MHTama y 0Boj obmactd. [um msydaBama 0coOMHA KOHTPOTHHX



KapTHIia y OBOj Te3W je Ja ce ymopene mocrojehe KoHTposmHe kaprTHIle ca OHHMa
TIPEJIOKEHHUM Y JUCEPTALH]H.

Jucepraunja je mofebeHa Ha YSTHPH IiiaBe. IIpBa IiiaBa je YBOIHA H CANPKH MOTHUBAIH]Y U
OCHOBHE Je(QHHHIH]e KOje c& OHOCE HA OBY TeMy. Y 0BO] TE3H Pa3sMaTpaHy Cy CTaliOHapHH
HOJalld M HEKOpEeNHpaHH IIOZali H YBEK C€ MPETIOCTABBA JA Cy IONAlH HOPMATHO
PaCIIOEILEHH Kala je MPONEC O KOHTPOJIOM.

[IlyxaproBe KOHTPONHE KapTe U oAroBapajyhe IpaHHLE KOHCTPYHINY C€ TaKO I3 OATOBapajy
3amaTHM crenupuKanmjaMa 3a KapaKkTepuCTHKY KBaJWIeTa Koja ce memnuryje. KoHTporna
KBaNATETa, KOja Ce INPUMER:Yyje HA TPOIEC NPOH3BOJIE, YBEK UMA TPOMIKOBE KOJH CY
IIOBE3aHH €4 KOHTPOJIOM. BaXkHu mapaMeTpH, MOBE3aHH & TPOIIKOBHMA KOHTPOJIE KBAIHTETA
Cy: IHPHHA KOHTPOJHMX TIpaHuma k, ofHM y3opka n H HHETepBal uaMely yzopaka 7. Y
I'masu 2 pata je HoBa GyHKI]a TyOHTKa, K0ja je TOBE3aHa ca MPOM3BOJHHUM IIPOLIECOM U Ca

X xourponHoM KapTtuuom. Kopucrehnm nporpam Matlab 3a ontummzanujy, Hahene cy

BPENHOCTH 3d k,nuh, KOje MHHEMU3Y]Y GYHKIH]Y TYOHTaKa MpH 3aJaTHM TPOLIKOBHMA.
3a jJaTe BpeOHOCTH TPOINKOBA, HATPABJLEH j& H HEAMHCAPAH PEIPECHOHH MOJEN KoprmhiemeM
nakera Sigma plot u jo0ujeHe rpenHOCTH Cy ynopeljeHe ca ox#iMa JOOHjeHHM HYMEPHUIKOM
OTNITHUMHM3ALIH]OM.

V¥ I'maBu 3 mayuaBan je Monen BpemeHckux cepuja Y, = AX, +(1-A)Y_,, i=12,.., roe je
0<A<1 xoHcrauTta, a X, umajy pacnozeny N(u,c°). 32 0Ba] MOJeN CY MpEeHIOKeHe

KOHTPOJIHE KapTe Ca eKCIOHCHIWjaIHNM TEeXWHAMa | HoKpeTHHM cpexuxama (EWMA),
TECTHPAHEe CY XHIIOTE3E KOj€ Ce OJHOCE Ha CpPellby BPEAHOCT KapaKTepHCTHKE KBAUTETa H
uzpauyHarte cy rpemke [ u I Bpere v cnyuajy xama je ¢ Bemuxo. Jiato je HOBO mopelherme
u3mMelly ontumanHor gusajHa 3a X u EWMA xoHTponHe Kaprune 3a pasiuuure obume
y30pKa, KOJ KOjHX KapakTepucTuka KBanutera uma HopmanHy pacnmomeny m ynopehene cy
oxroeapajyhe ¢yHknuje Tpomka-ryourka, Gpyuxkurje Mohn U cpeame Ay)KUHE IUKIyca.

IIponec xamubpanuje je jemad ol METOJA Y CTATHCTMHKO] KOHTPOJH KBAaNHTETa, KOJH CE
YBOZH Ja O ce moGosBIIa0 KBATHTET TPOM3BOAA ¥ A2 OM ce CMAmHIH TPOLIKOBH
npou3Boikke. Y [iasy 4 nipejuioikena cy JBa HOBA MOZeNa HEeCHMeTprHYHe QyHKIFje TyOuTKa.
Osge ce ¢yHKIM]a TYOMTKA OJHOCH Ha jedaH IMpPOH3BOZ KOJH C& KOHTpOIHIIE (A HE Ha LEo
y3opak). Kopucrehu nporpam mammcad 3a craTHCTHUKH codTep R, HaleHa je 3a oba ciyuaja

BPEIHOCT KOja MHHHMH3Y]e O4eKuBame QyHrumje ryourka kox LllyxaproBe X KOHTponHe
kapTuie. Ta BpegHOCT ce OHAa KOPHCTH Kao HOBa IEHTpalHA IHJBHA BPETHOCT
KapaKkTepHUCTHKE KBAIUTETA, Tj. TPOIEC Ce KaTHOpHpa ca OBOM HOBOM BpenHOIINy.

Tesa ce zaBpllaRa ca 3aK/bYYKOM, Y KOME CY CYMMpaHH pe3ylTaTH M3 Te3e H Yy KOME Cy
H3JI0’KEHH HEKH OTBOPEHH IpobieMu koju hie ce u3y4aBarTy.



3ak/by4ak ¥ npemior

Xanmima Endarxuxe je TokoM H3pajie OBe AUCEPTaLlije H3YUnIIa TUTepaTypy, Koja je y Besu ca
teopujom KoHTpone KpammTera, moce0HO ca NHTAbHMA KOHCTPYKIHMjE M OCOOMHAMa
KOHTPOIHHX KapTHIla 3a CTAIMOHAPHE U 3a HEKOPE/IHCcaHe NojlaTke. Y 0Boj 00acTy, Koja je
aKTyeNHa KaKo ca TEOPHjCKOr, Tako M ca MPaKTHYHOT CTAHOBMINTA, JOOWIIA j& BHILE HOBHX
pesyntara 1 o0jaBuia cneneha Tpu paja:

Economic statistical design of X-bar control chart for non-normal symmetric distribution of
quality characteristic, FILOMAT. Vol. 29, No. 10, pp. 2325-2338 (2015) (xoayTopcku paj
ca K. Besskonuh u B. Jespemonuh) ) IF 2014=0.638, ISSN: 0361-0926.

One Possible Optimization of Economic design for X Chart, European International Journal of
Science and Technology, Vol. 2, No. 5, pp. 45-52 (2013) (camocranan pax) ISSN: 2304-9693.

Optimal Process Calibration for Some Examples of Non-symmetric Loss Functions.
Proceedings of Fourth Mathematical Conference of the Republic of Srpska, Trebinje, pp. 141-
149 (2014) (xoayropcku pan ca K. Beskosuh u B. Jespemosuh) ISBN: 978-99976-600-3-9.

Tpemnakemo Hayuno-mactapHom Behy Marematuukor ¢axynreta jga pykomuc Kowc-
mpyKyuja u ocobune KOHMPOIHUX KAPMUYA 3d CMAWUOHAPHE U HeKopeiucawne nooamke
(Design and performances of control charts for stationary and uncorrelated data) xanuiara
Xanume Endarxuxe OpuxXBaTH Kao JIOKTOPCKY JHCEPTALHjy H OIpPEiH KOMHCH]Y 3a YCMEHY
onbpany.

V¥ Beorpany, 11.04.2016.

KoMricHja 3a peryies U OleHy JOKTOPCKE ARCepTaluje:
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