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OIIHKA AKOCTI KJIFOYOBHUX ITPOLECIB
MAIINMHOBYAIBHUX BUPOGHUIITB

LIO. Kyas0auenko, A.C. 3eHkin
KuiBchkuii HalioHaNbHUIN YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHy

IIpeocmasneno pesynrbmamu 00CHiONCEHb, AKI NOB'A3AHI 3 PO3POOKOIO MEXAHI3MI8
OYIHKU AKOCMI NPOMIKAHHA KIIOYOBUX NPOYecie MAuuHoOyOiGHUX BUPOOHUYME HA OCHOBI
BUKOPUCTAHHS IMOBIPHICHUX MAMPUYb Nepexooy

Kniouoei cnosa: oyinka skocmi, MauuHo0y0iéHi UPOOHUYMBA, MAMPUYSL NEPEXOOY

OmnuM 13 TpuUHOUIIB €(EeKTUBHOTO (YHKLIOHYBAHHS IHTETPOBAHUX CHUCTEM €
KepyBaHHS SKICTIO Ha OCHOBI QaktiB [1, 2]. OnHak, 11e BuMarae po3poOKu i BIPOBAKECHHS
Cy4aCHUX MIAXOMIB, IO JO3BOJSIOTH HA HOBOMY piBHI IPOBOJUTH IPOLEAYPY OLIHKH M
NPOTHO3YBaHHS, BIUIMBAIOYMX (akTopiB (rpaHumyHux napamerpiB). IIpum mpomy, 3rimHO i3
npuHuunaMu TQM Buie KEpiBHUITBO MOBUHHE MPHAUIATH OCOOJIMBY yBary HUTaHHAM
BUMIpY, 30€piranHs, aHalizy JaHUX HEOOXiTHUX IJI OLIHKH SIKOCTI MPOTIKAHHS KITFOUOBUX
TEXHOJIOTIYHUX MPOIECIB 1 MPOTHO3YBaHHA Ha iX OCHOBI BUITYCKY KOHKYPEHTOCIIPOMOKHOI
MaIIMHOOYIIBHOT MPOAYKITIi.

Ilocmanoeka 3a60anns

Metorw aociimpkeHb Oyina po3poOKa MPHUHIMIIB MOOYIOBH MOJENEH OIHKU SKOCTI
NPOTIKaHHS KJIIOYOBUX TEXHOJOTTYHHMX IpoleciB iHTerpoBaHoi cucrtemu kepyBaHHsa (ICK)
MaIIMHOOYIIBHUX BUPOOHHUIITB.

06’exkmu ma memoou 00CniOHCeHHA

[Tpo6nemi TulaHyBaHHS Ta OLIHKM SIKOCTI KJIIOUOBUX IPOLECIB MAITMHOOYAIBHUX
BUPOOHMIITB NPUCBAYEHO HE BENMKY KilbKiCTh HAyKOBOi JiTepaTypH. 1i aHami3 Jomomir
BUSIBUTH TaKi 3arajibHi poOIeMH:

1. V 3apyOikHii JiTepaTypi 3alpONOHOBAHO 0arato Cy4acHUX ILIKaBHX MIAXOJIB 10
BUpILICHHA I1i€] MpoOJIeMH sKi OpiEHTOBaHI Ha 3axXiHUM THUN KIIOYOBHUX IPOLECIB
MaIKrHOOYJIBHUX BHUPOOHMIITB 1 HE BPaXOBYIOTh OCOOJMBOCTI €KOHOMIKM MEPEXiTHOIro
nepiony.

2. binburicTe HallIOHATBHUX JHKEPEI IIe W T0Ci KOHIIEHTPYIOThCS Ha TIOCTPAASTHCHKUX
TUPEKTHUBHUX MiAX0JaX, HE BPAaXOBYIOUHM Ti SKICHI 3MIHU K TEXHOJOTTYHHI MpOIEC TakK 1 B
eKOHOMIlli, SIKi BiI0YBaIOTHCS 4M MOBUHHI BiIOyTHCH. AJle, 3 IHIIOrO OOKY, y 6araTbox i3 HUX

HaBe/IeHO J100pe po3nucaHuii Ha0lp MOKa3HUKIB Ta METOAMK 1X PO3PaXyHKIB.
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Ha ocHOBiI mpoBeneHOro aHamizy MOKHa 3pOOMTH BHCHOBOK IPO HEOOXITHICTH 1
BKJIMBICTh MOEIHAHHS 3aXTHUX 1 HAIIOHATHHUX MIAXOMIB, 1 BHPOOJIEHHS TMPUAHATOT st
YKpaiHCBKOTO ~MAaIIMHOOYIBHOTO MIJNPUEMCTBA Yy CYYaCHUX KOHKYPEHTHHX peaisx
METOJIHK.

Pezynomamu 0ocnioxcensb ma ix 062080penns

JocmimpkenHs 6a3yBanacs Ha BUKOpHcTaHHI Teopii TQM, MeToAiB CTaTUCTUYHOTO U
MaTPUYHOTO aHaIi3y W Oylu CIpsIMOBaHI Ha OJEpPXKAHHA MATEeMaTHYHUX 3AJICKHOCTEH st
BU3HAYCHHA 3HA4YE€Hb MEpPBICHOTO MOMEHTY JOCSATHEHHS, TPAaHUYHUX [apaMeTpiB
NPUITYCTUMHUX TPAHUIb 33JaHOTO IHTEepBaly. Y sKOCTI 00'ekTa IOCHKEHb Oyiau oOpaHi
TUINIOB1 TpoIlecH MeXaHiuHOT OOpOOKM BHCOKOTOYHHMX BHPOOIB, SIKI MOXHA ONHCATH 3a
JOMOMOTOI0 Teopii MepeXiTHIUX MaTPHIIb.

[Tpu po3poO1i mpuHIKIIB TOOYI0BH MOoieNi Oyiia MpUHATa yMOBA, 110 TEXHOJIOTIYHA
cucTeMa B KOXKHUH MOMEHT 4acy nepedyBae B OAHOMY 31 cTaHiB Si, Sp,... Sy 1 3MIHIOE CBilt
CTaH TUIbKHM B JUCKPETHI MOMEHTH vacy 1y, to,... t. IMOBipHicTh nepexony Pjj y sxuii-HeOyab
cTaH S;j B MOMEHT uacy l+1 (32 yMOBH, IO B MOMEHT fy cucTema nepeOyBana B cTaHi Sj)
3aJIe)KUTh TUIBKH BiJl CTaHy Sj 1 HE 3aJI€XKUTh BiJ TOrO, y IKUX CTaHaX CUCTeMa nepeOyBaia B
MOMEHTH ty+q, tko 1 T

Jlisi BU3HAYEHHS TEPEXiHO1 MaTpuIli P(n) Oyna po3poOiieHa crieriadbHa METOIHKA,

sKa BKJIOYana Tpu erand. Ha mepmomy erami 3a pe3ynbTaTaMH HONEpEIHIX BUIPOOyBaHb
OymyBajiacsi TOYKOBa Jiarpama ¥ migpaxoByBajiacsi yactota 3Haxo keHHs (Nj) KIH0YOBOro
TEXHOJIOTIYHOTO Tpoliecy y BiamoBiaHid 30Hi (S;)). Ha apyromy erami BcTraHOBIIOBajacs
KUIBKICTh MEPEXOoJiB 3 i-1 30HU B Oynb-sKy iHITy Mj. Ha TperboMy erami ckiaagaBcs BEKTOP-
CTOBOYMK BIYYEHHS KJIIOUOBOTO MPOIECY Y BIAMOBIIHY 30HY.

IMoOBipHiCTh TEpexoqy BHUIAIKOBOI BEIMYMHM 3HAUEHHS TPAHUYHOTO MapameTpa

KJIFOUOBOTO Ipouecy Pjj BusHauaBcs 31 criBBiHOIIEHHS P,

. =M, /N, Ha ocHosi orpumannx

naHux OymayBanacsi croxacTHuHa MaTpuisl (IMOBIpHICHA MOJENb KIIOYOBOTO IPOIECY), Y
KO)KHOMY DSIIKY SKOi 3amucyBayiacsi WMOBIPHICTh YCIX MOXIIMBUX II€PEXOJiB 3 0OpaHOro

CTaHy:
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JlJis OTHOPIAHOT TTOCITIJOBHOCTI 3aJIeKHUX BHIPOOYBaHb, SKI BU3ZHAYAIOThH MEPEXiaHi
HMOBIPHOCTI /-TOTO CTaHY B J-Hi 3a ABa KpoKH Pj; (2) BU3HAYa€ThCS CIIBBIIHOIICHHSM:
N
P(=Y PR, Li=1,2, .. N 0
i=1

Martpuns nepexoy 3a N kpokiB P(N) oGunciroBanacs sk N-Ha CTYITIHb MaTPHIIi IEPEXOTY
3a oquH kpok P(n)=p", a pospaxynku iiMoBipHOCTEH mepexoiy 3a 2,3...N KPOKIB MPOBOIMBCS
[UIIXOM MIIpaxyHKy KpOKiB HMOBIPHOCTEH Mepexoy, sSKi BCTAHOBIIOIOTHCSA /IO MOYATKOBOTO,
MPOMDKHOTO 1 KIHIIEBOrO MOMEHTY JIOCSATHEHHS IIPUITYCTUMO1 T'PaHUIIl TPAHMYHUX TTapaMETPIB.

Buxomstun 3 [3], Bigomo, M0 pO3CiFOBaHHS PO3MIPIB BHCOKOTOYHHUX JCTaliCH MpH
MeXaHI4Hii 00poOI MAKOPAETHCS 3aKOHY HOPMAIBHOTO PO3MOALTY. Jjist 3pydHOCTI MOJAIbIINX
o0umciIeHb po3i0'eMO TOJIE MOXJIMBUX 3HA4YeHb IIMCHUX pO3MIpIB Ha 6 pIBHUX IUISTHOK
IIMPUHOIO B OJHY 0. JlomycTHMO, II0 AOIYCK Ha PO3MIp MICTUTH Y c001 4 IUISHKU ¥ piBHUNA
T=40. [lpu 1bOMY MH Ma€MO JIBa TPAHUYHI CTaHH, 110 BiIOMBarOTh, mpotiecy (Si; Sg) 1 UoTHpH
BHYTpilHI cTaHiB (Sz; S3; Ss; Ss). Bimpakarounm OynemMo BBaKaTd TakHid CTaH, MOTPAIUBILIU B
SKUI KITIOYOBUH TEXHOJIOTTYHHIA MPOIIEC MParHe MOBEPHYTUCS Yy BHYTPILIHIN CTaH.

JUis mpOrHO3yBaHHS HACTYMHOT'O PO3CIIOBAHHS PO3MIpPIB HEOOXITHO BHU3HAYUTU
3HaueHHs nepexigHoi marpuui Pjj. Ockuibku cTany Sp 1 S €, 1110 BiTOUBarOTh y rHi3gax Sy Sy 1
S Se 3ammcyroTbes HyNi. YCi IHIII CTaHU MPOLECY PIBHO MOXIIUBI JUIsl JOCATHEHHS OyIlb-
sKoro iHIIoro crany (y IXHi THi3/a 3aNUCYIOThCS BiANOBinHI cTaH Pj)).

[Tpu kepyBaHHI SIKICTIO MEXaHI4HOT 0OpOOKM JOBOIUTHCSA MAaTH CIIPaBY i3 MPOLECOM
MUTTEBOTO TOBEPHEHHs, SKUH XapakTepU3YyIOTbCS THM, IO B MOMEHT OyIb-sIKOTO
JOCSTHEHHS 3aJ[aHuX TpaHullb (TpaHUIb JOMYCKY) BiOYBAa€ThCSI MUTTEBE MOBEPHEHHS Y
BHYTPIIIHIO YacTUHY iHTepBany. OJHi€I0 3 HaWBaXIUBIIIUX XapaKTEPUCTUK IPOLECY, €
MOMEHT TEpIIOro JOCITHEHHS TPAaHUYHUX MapaMeTpiB IpaHUIlb 3a/aHOro iHTepBaity. Tomy,
MaOyTh, 3HAIOUM MEPBICHE MUTTEBE 3HAUCHHS Yacy JOCSATHEHHS TPaHUYHUX MapameTpiB
IpaHuULl IHTEPBATy MOXKHA OLIHUTHU SKICTh MPOTIKAHHS KIIFOYOBOTO TEXHOJIOTTYHOT'O IPOIIECY.

Hanpuknan, ans perymsapHUX HOCTIIOBHOCTEH IMOBIPHICHHUX MEPEXOJiB 4Yac MEepLIoro
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JOCSATHEHHS — 1Ie (YHKIliS, piBHA YMCIY KpPOKIB, 32 SIKUH TEXHOJIOTTYHHMH IMpOLEeC yrepiue
JOCSTae 3aJlaHUX TPAaHUIb. Y SKOCTI TAKOrO MEXaHi3My HpPOIOHYETHCS BUKOPHCTOBYBATH
(byHIaMEHTAIbHY MaTPHIIO, 110 OMHCYE PETyJSpHY MOCTIIOBHICTh 3aJISKHUX BUIIPOOYBAaHb
IMOBIPHICHHX TIEPEXOJIB CHCTEeMH. 3Harouu (yHIaMeHTanbHy Matpuiio (Z), ogunu4ny (1),
niaronaneHy (D) matpumto, a takoxxk Matpumto (E), yci eleMeHTH sKoi mepeOyBaroTh Ha
TOJIOBHIM JiaroHaii, MOKHa OJIep)KaTH MAaTpPHULIO0 Yacy IEpIIOro JOCATHEHHS TIpaHHMIli
NPUIYCTUMUX 3HAYCHB, 110 TPAHUYHUX ITaPaAMETPIB.

M =(I -Z +EZ,)D ©)

Takum 4yuMHOM, TMPOBENEHI TEOPETHYHI JOCHIIKEHHS JO3BOJWIA BCTAaHOBUTH BILIUB
IpaHUYHUX TapaMeTpiB, Ha SKICTh NPOTIKAHHS KIIOYOBUX TEXHOJOTIYHMX TPOIECiB i
3aMpOINOHYBATH MOJIENI, IO JIO3BOJISIOTH MPOrHO3YBATH SKICTh BUTOTOBJICHUX BUPOOIB.

Pesynpratn nocnimkenb Oynu anmpoOOBaHi y BHPOOHHYMX YMOBAaxX peaTbHUX
MamMHOOYTIBHMX BUPOOHMITB 1 TMOKa3ajdM, MO0 pPO3pOOJieHI MoOJeNni J103BOJISAIOTH
MPOrHO3YBATH BIAXWJICHHS BiJ HOMIHAJbHUX 3HAUCHb PO3MIPIB MapTii geTaneit i 3a paxyHOK
1poro Ha 16...20% 3MeHIIyIoTh oJie X pO3CiFOBaHHS.

Bucnosku

1. TeopeTnuHO OOTPYHTOBAHA JIOULIbHICTE BUKOPHCTAHHS METO/IB HEMapaMeTPHUUHO1
CTaTUCTUKH JJS OIIHKM SIKOCTI MPOTIKAHHS KJIIOYOBUX TEXHOJIOTTYHHX MPOILECIB
MaIUHOOYJIBHUX BUPOOHHUIITB.

2. 3ampomnoHOBaHE JJs KIIOYOBUX TEXHOJOTIYHMX IPOLECIB MAIIMHOOYIIBHUX
BUPOOHHUIITB BUKOPUCTOBYBATH TEOPIIO MEPEXiTHUX MAaTpHIlb, sIKa J03BOJIIE HAa OCHOBI
CTaTUCTHYHHUX JAHUX OI[IHIOBAaTH I'PaHUYHI MapaMeTpiB, Mpolecy i Mo iXHiX pe3ylbTaTax

MPOTHO3YBATH SIKICTh BUTOTOBJIEHOT MPOIYKIIII.
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U.I0. Kynvoauenxo, A.C. 3enKun

Ouenka Kauecmea Kirouesvlx NPOUEcco8 MAuUHOCMPOUMEIbHbIX RPOU3ZEO0CHE.

IIpedcmasnenvi pe3yibmamul UCCIE008AHUU, CEA3AHHBIX C PA3PAOOMKOU MEXAHUZMOB
OYEeHKU Kauecmea NnpoOmeKaHus KiYeblx Npoyecco8 MauluHOCmMpoumenbHulx npou3eo0Ccme
Ha OCHOBe UCNONIb308AHUS BEPOAMHOCMHBIX MAMPUY Nepexood.

Knwuegvie cnoea:. oyenxa Kavecmeda, MAWUHOCMPOUMENbHble NPOU3BOOCMEA,
mampuya nepexood.

1.Yu. Kulbachenko, A.S. Zenkin

Quality control of key processes engineering industries

The results of research related to the development of mechanisms to quality control of
the flow of key processes engineering industries using probability transition matrices.

Keywords: quality control, engineering industries, the transition matrix
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