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KuiBcbkuii HalioHATBHUM YHIBEPCUTET TEXHOJIOTIN Ta JU3aiHY

Ilpogederno Odocniddcenns ma ananiz ¢axkmopis, wjo 30iUCHIOIOMb He2AMUBHUL 6NIUB
Ha BNPOBAONCEHHS KOHYenyii CmamucmuyHo2o YNpaeiinHs npoyecamu. B pezynemami
aumanisy, Yy3a2anbHeHHs ma cucmemamusayii po3poobieHo cmpyKmypHy Mooeib, KA ONUCYE
cucmemy 63aEMO3ANEHCHUX Hakmopie, ma cQOpmMyIbO8aAHO peKoMeHOayii, wo oarms
MOdCIUBICMY  BIOCTIOKY8AMU  KNIOYO8I NPUYUHU BUHUKHEHHS NpoOJIeM BHPOBAONCEHHS
konyenyii SPC ma pospobumu nian 3axo0ié wjo0o ix nonepeodceHHs, KOpe2y8aHHs mda
VCYHEHHS.

Knrouoei cnosa: cmamucmuune ynpasninusa npoyecamu, SPC, konmpons aupobHuuux
npoyecis, CmpykmypHa mooeinb, npoonema enposadicents SPC

KonTponp Ta ympaBiiHHS SIKICTIO MPOAYKIIi MAacoBOTrO Ta CEpiHHOTO BUPOOHUIITBA
3MIMCHIOETHCS HA OCHOBI KOHTPOJIIO IOKAa3HHKIB TEXHOJIOTTYHHMX TporeciB. EdekTuBHUM
MIIX0M0M it 3a0e3MedeHHs] CTaOUTbHOCTI Ta KEPOBAHOCTI TEXHOJIOTIYHHUX TIPOIIECIB,
ONTHUMI3alll YNPaBIIHCHKUX PIIIEHb € 3aCTOCYBAaHHS KOHLEMIIi CTATUCTUYHOTO YNPaBIIHHS
nporecamu (Statistical Process Control — SPC). SPC — 1ie MeTos; MOHITOPUHTY BUPOOHHYOTO
IpoIlecy 3 BUKOPUCTAHHAM CTaTHCTUYHHUX 1HCTPYMEHTIB YIpaBlliHHSA sKicTiO. ['070BHA MeTa
SPC — cTBOpeHHSI yMOB AJisi NMPUNHATTS ONTHUMAJIBHOTO Ta €(EKTHBHOIO YIPABIIHCHKOIO
pIILIEHHS] HA OCHOB1 BUKOPUCTaHHS Ta OOpOOKM OTpUMAaHOi Ta HAaKOMMUYEHOI 1H(popMalii mpo
JUHAMIKY 3MIHM IapaMeTpiB BUPOOHUYMX TPOLECIB, SKI 3alexaTb Bl PI3HOMAHITHUX
BHYTpIIIHIX Ta 30BHINHIX 4YMHHUKIB. SPC mommpeHe B HPOMHCIOBOCTI Ta € OJHIEIO 3
OCHOBHHUX 1 00OB'I3KOBHX METOJMK KOHTPOJIIO SIKOCTI MPHU BIPOBAKEHHI BUMOT CTaHAAPTY
ISO / TS 16949 B aBTOMOG11€0y1yBaHHI [ 1-5].

He3Baxkarounm Ha 3pocTaHHS KUTBKOCTI JOCHiIKEHb Yy Tanysi BrnpoBapkeHHs SPC y
npolec BUpOOHUITBA, siki npoBoawin FO. I1. Annep, B. Jlaminyc, . I1. Jloiiko, I'. Minnoepr,
Jx. Xappiarron, . Yinep, JI. YUambGepc, icHye HHU3Ka HEBUPIMICHHX NPOOIEM MI0/10
BITPOBA/DKEHHSI Ta 3aCTOCYBAaHHS KOHIICTIIiT CTATUCTHYHOTO YIPABIIHHS MPOIIECAMH B Pi3HUX
chepax BUPOOHHUITBA IIUPOKOTO KOJIA IMPOMHCIOBOI MPOAYKIIi MIUPOKOTO IILOBOTO
npu3HadeHHs. Tomy ans Outbln edeKTUBHOro BHpoBakeHHs koHuenuii SPC B pizHHX

rajy3sx HeoOXiJHO pO3yMiHHSI IPUYUH, IO MEPEIIKOKAI0Th IbOMY MPOIIECY Ha CY4YaCHOMY

eTari po3BUTKY HaIlIOHAJIHLHOTO TPOMHUCIOBOTO BUPOOHHMIITBA.
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Ilocmanoeka 3a60anns

Hapasi, KOHTpOJb PiBHS SIKOCTI MPOIYKIIII 3aJIe)KHUTh BiJ 0ararboX YHMHHHUKIB. Jlyxe
BXUIMBHM € PETYIIOBaHHS MapaMeTpiB BUPOOHHUOTO MPOIECY Ta BUSBJICHHS MPUYHH, SKi
3YMOBIIIOIOTh HETaTUBHUN BIUIMB Ha HHOro. ToMy, BaKJIMBUM 3aBJaHHSAM € aHali3 Ta
cUCTEeMaTu3allisl HaHOUIbII BIUIMBOBUX (DAKTOpiB, SKI HETaTUBHO BIUIMBAIOTh HA
BrpoBakeHHs KoHrenmii SPC. Ile 103BOMUTH BIACHIIKYBAaTH OCHOBHI MPUYMHU iX
BUHUKHECHHS Ta TMOJCTIINTh PO3pOOKY IJIaHY 3aXOMIB IIOJ0 YCYHEHHSI TaKUX HETATUBHUX
dakTopiB, a TAKOK 3yMOBHUTbH IMOKPAIICHHS MapaMeTpiB BUPOOHHUOTO Iporiecy. Sk pe3yabTaTt
3pocTe piBEHb SIKOCT1 KIHIIEBOTO MPOIYKTY BUPOOHUIITBA.

Memoto Oanoi pobomu € aHamiz 1 cucremarusamis (PakTopiB, MO 3yMOBIIOIOTH
HETaTHBHUI BIUIMB HA BIPOBA/DKEHHS KOHIICTIIIT CTATUCTUYHOTO YIIPABIIIHHS MTPOLIECAMHU.

Pezynomamu oocnioxcens

Sk 3a3Hayae B OJHiN 13 cBOiX mpaib po3podbHuk SPC Yonrep Llyxapt: «...icHye Tpu
MiICTaBH 32 SIKUMH CTaTUCTHYHUI KOHTPOJIb MOXKE BiJlirpaBaT BaXXJIUBY POJIb IIPH MPArHEHHI
JI0 OJTHOPIHOCTI BUPOOJICHOI MPOAYKIII: SK KOHIEMISI CTAaTUCTHYHOTO CTaHy, IO BKa3ye
MEXY, Ky MOKHA JOCATTH TiJ Yac MiJBUIICHHS PIBHA OAHOPIAHOCTI SKOCTI; SIK TiSIBHICTD
abo MeronuKa Js JOCATHEHHsS OJHOPIAHOCTI; Ak MucieHHs» 8, 9]. I'. HuB posrasgae
KOHUenito HacTymHUM 4uHOM: «SPC —1ue He iHcTpyMeHT abo meton. lle chopmoBanuit
HOBUU CrOCi0 MHCIICHHs. MUCIIEHHS, HaBUaHHS, IHTEpIpeTallisi, pO3BUTOK 3HAHHS: II€ BCE, 3
yoro cknanaersest SPCy [10].

Vinep tpaktye SPC HactynmHuMm unHOM: «CTaTUCTUYHE YIPABIIHHS MPOIECaMH — 1€ HE
PO CTaTUCTHKY, HE TIPO KOHTPOJIb, HE TIPO BIAMOBIIHICTh TEXHIYHUM yMoBaM. Lle, mo cyTi, Te, sk
OTpUMATH MaKCHMyM 3 Bammx mpoiieciB. Lle mpo mocTiitHe ymoCKOHAJIGHHSI MPOIECIB Ta ix
pe3ynbTariB. | 11e, mepir 3a Bce, Croci0 MHCIEHHS, KA Mae BIIMOBiAHI iHCTpyMeHTH» [11].
TakuM 4MHOM, CHOTOJIHI iCHYE JBa pi3HuUX norysiau Ha SPC: 3 onHoro 60ky, SPC € 3actocyBaHHs
CTaTUCTHKU Ha Tpaktuill, 3 1Hmoro SPC po3risgaeTecsi SIK HOBUM CHOCIO MUCIIEHHS,
CHPSIMOBAaHMI HA ONITHMI3AIII0 MPUHHATHX PILLIEHb B YCIX cepax JIt0JICHKOI NISUTbHOCTI.

CraTUCTUYHE YIpPaBIIHHS TIPOIECaMH, SK YacTHHA CTAaTHCTUYHOTO KOHTPOJIIO
akocTi (SQC), ckimagaeTbcss 3 METOMAIB YIPaBIiHHSA Ta MiJABUIICHHA pE3yJIbTaTUBHOCTI
npoiieciB B yaci. Buznauenns SPS Bxitouae B cebe Tpu pyHAaMEHTATBHUX MPUHLIUIN: Oy Ib-
SKUW pe3yJabTaT € TOCHIJIOBHICTIO B3a€MOIIOB'SI3aHUX MPOIIECIB; BCI MPOILECH CXWJIBHI 10
3MIHHOCTI; PO3YMIHHSI Ta 3HMKEHHS 3MIHHOCTI — KJTto4d 710 ycmixy [12]. CyTh CTaTUCTUYHOTO

YIPaBIIiHHS MPOLECAMHU — 1€ TOHATTS MPO Te, IO MEepIl, HDK BTPYYaTUCS B OyIb-sIKHil
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npoiiec, HeoOX1HO MPOaHaIi3yBaTH MOTO 3a JOIMIOMOTOI TE€OPii 3MIHHOCTI Ta BUSHAYHUTH, UM
€ mporuec craTucTuYHo ctadbineHuM. Amiiep 1O. Ta lllnep B. npononytots posrnsaatu SPS, sik
CHoCiO MPUIHATTS PIllIEHb CTOCOBHO BTPYYaHHS a00 HEBTPYYAHHS B MPOLIEC, IO TPYHTYETHCS
Ha Teopii 3MIHHOCTI, TOOTO, HE BapTO BTPYYATHUCh Y MPOIEC, SAKIIO BiH mepedyBae y
cTabUIPHOMY CTaHi, 1Ieé MOK€ MPU3BECTH JIUIIE JO MOTIPIICHHS MOKAa3HHKIB, MI00 3HU3UTHU
MIHJIUBICTB OYyJIb SIKOTO MPOIIECy, 3MiHM IOBUHHI OyTH MPOCTEXEHI came A0 iX nmossu [13].

Jnst MakcuMalibHO €(DeKTHBHOTO aHaji3y, MOHITOPUHTY Ta PEryiIOBaHHS IPOLECIB
pPO3pOOJIEHO BEIMKY KUIBKICTh CTaTUCTMYHUX METOJIB, IIO0 JO3BOJIAE 3pPOOUTH iX
ONTUMANBFHUI BUOIp B 3aJI€KHOCTI BiJl KOHKPETHHX YMOB Ta BUMOT BHUpoOHuULTBA |14, 15]. Sk
Bimomo, koHmerniis SPC mependavae 3acTOCYBaHHS HACTYIMHUX CTAaTUCTUYHHX METOJIIB
YIIPaBIIiHHS SKICTIO:

—  «7 IHCTpYMEHTIB SKOCT1» (KOHTPOJIbHI KapTH, KOHTPOJbHI JUCTKH, Aiarpama [laperro,
niarpama lirikaBu, cTpatudikariis, qiarpaMma po3Kuay Ta ricTorpamMu);

— CHemiaJbHI CTaTUCTHYHI MeTOAM (Teopis BUOIPKOBUX JIOCIHIIKEHb, METOH
MPOBEACHHSI CEHCOPHMX TMEPEeBIPOK, TpadiuHi CHemialibHI METOJIM) Ta aHaIITHYHI
crelialibHi MEeTO/IU (CTAaTUCTUYHUIN aHalli3 TOMYCKiB, perpeciiHuil anamiz);

— CyyacHI CTaTHCTH4YHI MeTonau i3 3acrtocyBaHHAM EOM (6GarartodaktopHuil anamis,
Teopiss  OaraTOKpUTEplaIbHOI ~ ONTHMI3aIii, Cy4acHI  METOAM  IUIAaHYBaHHSA
eKcrepumMeHnry) [16].

OCHOBHMMH HOPMAaTUBHUMH JIOKYMEHTaMH, SIKI PETyJIIOITh 3aCTOCYBAaHHS
CTaTUCTUYHUX METOIB B YIPaBIiHHI MpolLEcaMH, € TPyNH CTaHAAPTIB, PO3POOJIEHUX
texHiyHUM KoMiTeToM ISO / TC 69 «3acTocyBaHHS CTATUCTUYHUX METOIIBY.

Ha  ganmit  mMomenTt  poGouoro  rpymoto  (Daimler Chrysler Corporation,
Ford Motor Company, General Motors Corporation 3a miATpuMKu amepukaHcbkoi CHibHOTH
3 sikocTi (American Society for Quality — ASQ) Ta I'pynu crannapru3zanii B ABTOMOOUIBbHIN
npomucioBocTi (Automotive Induastry Action Group — AIAG)) po3po0eHO KEpiBHUIITBO 110
3actocyBanHiO SPC, sike € BBemeHHsaM a0 SPC 1 po3’sCHIO€ 3aCTOCYBaHHSI CTaTUCTUYHUX
METO/IIB B TIpoIIeci BUPOOHHUIITBA [5].

SPC € onHi€eto 3 OCHOBHUX 1 OOOB'S3KOBHMX /0 BUKOPUCTaHHS KOHICMLIN MpU
BIIPOBA/DKEHHI BHUMOr raimy3eBoro ctangapty ISO /TS 16949 «Cuctemun MeEHEHKMEHTY
sxocTi. Bumorn 1o 3actocyBanss cranaapty ISO 9001:2008 mist BupoOHHUIITBA aBTOMOO1TIB

Ta KOMIUICKTYIOUMX 9acTUH» [ 1-5], SIKMi1 BCTAHOBJIIOE BUMOTH JI0 CUCTEM YIPaBJIiHHSA SKICTIO
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Ha MIANPUEMCTBAX, IO 3aiiMalOTbCA NPOEKTYBAaHHSAM, BHUPOOHMIITBOM, PEMOHTOM 1
00CITyroBYBaHHSIM MPOIYKIliT aBTOMOO1JIEHOT IIPOMHCIIOBOCTI.

Hesaxatoun Ha Te, 1o mpoiec po3poOku Ta BrposamkeHHs ISO /TS 16949
3acHoBaHO Ha ctanmapTi ISO 9001, iforo BUMOTM 3HAYHO KOPCTKIII IIOAO AOCBIAY, 3HAHB 1
HAaBHYOK TIEpcoHaNy, OCKuUIbKkM okpiM BuMor konuemiii SPC B ISO /TS 16949 Takox
3aCTOCOBHI  CHEIiaJIbHI ~ KEpIBHUIITBA: aHANM3 BHJIB 1 HACHIJAKIB  MOTCHIIIMHUX
nedextiB (FMEA); anmanmi3  BumiptoBanpHHX — cucteM (MSA); mpomecu — CXBaJICHHS
BUPOOHUITBA aBTOMOOLTbHUX KOMMOHEHTIB (PPAP); mnanyBaHHS $KOCTI MEpPCHEKTUBHOT
npoaykiii i nporpamu ynpaininusa (APQP & CP); onintoBanHs cucteMm sikocTi (QSA).

Bpaxosytoun e, mo crargapt ISO / TS 16949 6azyerscs Ha Bumorax ISO 9001:2008,
Horo HeoOX1HO Y3roJUTH BIAMOBITHO a0 peaakiii 2015 poky Ta meperiasHyTH HOro IIoa0
HOBMX BUMOT. Takox, MiJ 4ac BIOPOBAKEHHS LbOTO CTaHJAPTy Ha MiANPHUEMCTBAX MOXKYTh
BUHUKATH HACTYMHI TEpPElIKOAU: BIJICYTHICTh KBanipikoBaHuX (haxiBIiB, HeOaxKaHHS
OCBOIOBAaTH HOBI MiAXOAM MIOJO0 YIPaBIiHHS, (GOPMaIbHUNA MiAXiA IO BIPOBAKCHHS
CTaHJAPTY, HEJOCTATHSI MOTHBAIIiSI TIEPCOHAITY TOIIIO.

OnHak, icHye HU3Ka (haKTOpiB, SKI 311HCHIOIOTh HETATUBHUI BIUIMB Ha BIIPOBAIXKEHHS
KOHIIETii CTATUCTUYHOTO YINpaBJiHHA MpouecamMu B3arajgi. OIHMM 3 KIIOYOBHX €
BIJICYTHICTh PO3YMIHHSI BHUIIMM KEPIBHULTBOM Ba)KJIMBOCTI BIPOBaKeHHsI KoHuenuii SPC,
10 CIIPUYMHSIE HU3KY HEJOMIKIB, SIKI B3a€MOIOB'A3aH1 Mk c00010, Ta € pe3yJIbTaTOM BILIUBY
pi3HUX HeOakaHWX YMHHHUKIB MiJ Yac Mpolecy BUPOOHHUITBA MPOAYKIIii, 1110, B CBOIO, YEPry
BIUIMBAIOTh Ha AKICTh KIHIIEBOTO pe3ynbTaTy BupoOHuuTBa [17, 18].

Takox pnectalinizyrounM (akTopoM B MpoIeci BIPOBAIPKEHHS Ta 3aCTOCYBaHHS
koumemii SPC € moctiiiHa Ta HemependadyBaHa TUTMHHICTH KajapiB. Takui mporec Moke
BUHHUKATH SIK pe3ylbTaT 0ararboX MepeayMoB. 30Kpema I He3aJOBOJICHICTh HEepCOHAITY
MOJITUKOIO BHIIOrO KEpIBHULTBA Ta yMOBaMH IIpali Ha MiJIPUEMCTBI, BIJCYTHICTh
MOJKJIMBOCTI PO3BHBATHCh SIK MpoQecioHany Ta BIACYTHICTh Kap'€pHOrO pOCTY, HE3TOPOBUI
MICUXOJIOTTYHUHN KIIIMAT Ha MIJIPUEMCTBI, CKOPOUYEHHS LITATy MPAI[iBHUKIB 32 PaXyHOK 3JTUTTS
(o6'eqHaHHS) BIAJLIIB, BIACYTHICTh (piHAHCYBAHHSA MIJIPUEMCTBA IIEBHOTO CEKTOPY TOMIO.

s BrupoBamxkeHHs konmemniii SPC HEOOXiTHO TPOBOAWTH MOCTIMHUN TEpPerJis
ICHYIOYMX Ta OTPUMAaHHS HOBHX 3HaHb MPO CTAaTHCTUYHI BJIACTUBOCTI mporueciB. [loTpioHO
MIPOBOJIUTH AJIAMTAIlIF0 HAsSBHUX METOJIB I 3MIHH 1 PO3BUTOK BHUPOOHUYOTO TPOIECY Ta

BUMOT 70 HBOTo. J[Jisi MpoBeAeHHS Ta KOHTPOJIIO HAa BHPOOHMIITBI MalOTh MpPAIlOBATH
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BHCOKOKBai(ikoBaHi (axiBiii. B yMoBax BUpOOHHUIITBA MEpCOHAT HEOOXIAHO HABYATH, SIK
OTPUMYBATH Ta aHANI3yBaTH 1H(YOPMAIIIIO PO MOKA3HUKH MapaMeTpiB BUPOOHUYOTO MPOLECY

Bigomo, mo mpaktuyHe BpoBapkeHHS MeToniB SPC BUMarae 3Ha4yHOTO 4Yacy, ajke
BKJIFOYA€ HABYaHHS KaJpiB HAa BCIX pPIBHAX YNPaBIiHHS MiIIMPHEMCTBOM, HAKOIHYCHHS
JIOCBIy, BIAMpAIFOBaHHS METOIIB 3 ypaxyBaHHSAM ocoOiuBocTeil BupoOHuiTBa [19]. Came
TOMy, Iporpama HaByaHHs (axiBiiB ocobmmBocTsM kounenuii SPC, mae mnependauyaru
TEOPETUYHY Ta MPAKTHUHY YaCTHHU. [Ipu IbOMY, BaXJIMBO MPOBOJUTH HOTO Ha KOHKPETHHX
NpUKIaJaX B YMOBax JMAIIOYOrO0 BUPOOHHIITBA, THUM CaMHM IMiJBUIIYIOUM KBami(iKallio
MepcoHaly, Ta BCUISKO 3a0XOYyBaTH CIHELIaNiCTIB JI0 CHIiBIpali Ha BCIX pPIiBHAX
mianpueMcTBa. [IpakTHyHa Ta TEOpeTHYHA CKJIAJOBI HABYaHHS HE TMOBHHHI MaTH YacOBHX
BIATEPMiHYBaHb /DK€ B TaKOMy pa3i 3HAYHO 3HWXKYETbCA €(PEKTHBHICTH MiATOTOBKU
daxiBmiB. KpiM Toro, ciaia goaaTy, o Uil OCBOEHHS CTATUCTHYHUX IMPUHIIUIIB 1 METOMIB, K
BBakaB JleMiHr E., ronoBHUM € Oa)kaHHs MEpPCOHANY MOCTIMHO MiABHUINYBaTH PiBEHb 3HAHb
PO CTaTHCTUYHI METOAM Ta iX 3aCTOCYBaHHS Ha mianpueMcTsi [20].

Sk 3a3HayaB B OJHIN 31 cBOiX poOIT I'enpi MiHIOepr, BUTICHEHHS JOBTOCTPOKOBHX
3aJa4 y 3B’A3KYy 3 3aHWKCHHSM BHUTpAT TaKOX € OJIHUM 3 HETaTMBHUX YMHHHKIB, OCKUIBKU
HiANPUEMCTBO HAIllJIEHE HAa MUTTEBMM pe3ynbTaT Ta ImBHAKME mnpulytok [19]. Ile
MPU3BOJIUTE A0 30UIBIICHHS KUTBKOCTI OpakoBaHOT MPOAYKINi, IO MOXE MPHU3BECTH [0
BTpaTHU Takoro OaxkaHoro npuOytky. ToMy HEOOXiHO cHpsSAMYBaTH MPOIEC Y BIAMOBIAHOCTI
70 HOPMAaTHBHMX BUMOT JJIsi JIOCATHEHHS IOCTaBJIEHOi METH, IO JO03BOJMTH 3HU3UTHU
KUIBKICTh OpakoBaHO1 mponykiii. Lle Mo)kHa 3poOUTH BiACHIIKOBYIOUM 3MIHU MOKa3HHUKIB
napamMeTpiB BHPOOHHUYOrO TMPOIECYy Ha BCIX eTamax >KHUTTEBOTO IUKIY 3a JOTIOMOTH
3acrocyBanHs koHueniii SPC. IIpore He ciii 3acTOCOBYBAaTH CTaTUCTHUYHE YIPABIIHHS 10
BCiX MMapaMeTpiB, a/Ke 11e He Ma€ CEHCY Ta € eKOHOMIUHO HeoOrpyHToBanuM. Konueniis SPC
Ma€ 3aCTOCOBYBATHUCH JJIsi KOHTPOJIIO TUIBKH KJIFOUOBHX TMapaMeTpiB MpOIECy, sIKi BIUIMBAIOTh
Ha SIKICTh KIHILIEBOTO Pe3yJIbTaTy BUPOOHHUIITBA.

Hemae cency 3miiicHIOBaTH yIpaBIiHHSA TPOIleCaMd Ha OCHOBI BHUMIPIOBAIBHOL
1H(pOopMaIlii, IKka € HEJOCTOBIPHOIO, OCKIJIBKK Ha OCHOBI i1 00pOOKU MpUMA€eThCs PILLIEHHS 1010
yIpaBiiHHA npouecamu. CrioyaTky HeoOXiJHO BIIEBHUTHCH B TOMY, III0 BUMipIOBAJIbHA CHCTEMA,
BiJl SKOI 3aJICKUTHh JIOCTOBIPHICTH BHUMIPIOBAJIBHOI iH(OpMAaIlii, BIIMOBITa€ BCIM BHUMOTaM,
MOCTaBJICHUM 70 Hel (MIHJIUBICTIO, 30DKHICTIO Ta BiaTBoproBaHicTiO 1 T.1.) [20, 21]. Tomy,

0COOJTMBO BaYKJIMBUM I BIIpoBapkeHHST SPC € po3yMiHHS METOJIB aHaJIi3y BHMIpPIOBAJIBHOI
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cucreMd (MSA), OCKUIbKM HEBIJIMOBIIHICTh BHUMIPIOBAIBHOI CHUCTEMH MOXE IPH3BECTH JI0
HEBI/IIOBIHOCTI CaMOTO BUPOOHUYOTO MTPOIIECY Ta HOTO 3aiiBOTO PETyIIIOBAHHS.

Croromni mporec 3actocyBaHHs Kouuenuii SPC mnepenbayae BUKOPUCTAHHS
BIJIMOBITHOTO CIEIiai30BaHOro mporpamHoro 3ade3neuenHs (I13), mo aBromarusye mporec
300py CTaTUCTUYHUX JAHUX, NPHUIIBUIIIYE Ta aBTOMATU3YE PO3PAXYHKHU 1, SIK Pe3yibTar,
3HAYHO EKOHOMHUTHh 4Yac. ICHye JeKiibka TNpOrpaMHUX IAKETiB, WO JO3BOJISIOTH
BIJICNIIIKOBYBAaTH Ta YIPABIATH KIOYOBUMH XapaKTEPUCTUKAMHU TEXHOJOTIYHOro abo
BupoOHuyoro mporeciB: STATISTICA (StatSoft); QiBox (Quality in Box), aBTomaTuzoBanuit
naket uig nposeaeHHs SPC ananizy (ACKOH); SPS 2000; WonderwareMES (Manufacturing
Execution System) Software Ta in. Bignosigue [13 MoxkHa po3poOuTH MiJ KOKHE KOHKPETHE
BUPOOHUIITBO, IO JacTh 3MOTy BpaxyBaTH Bci Koro ocoOiuBocti. I[IpoTe Taki po3poOku
JOCTYITHI JIUIIE JJIs1 BEIMKUAX KOPIIOpAIlii, apke BUMAraroTh 3HAYHUX KaIliTaIOBKIIA/ICHb.

Konnenmiss SPC HamijieHa Ha NPUHHATTS NPaBWIBHHX PillIeHb IIOJM0 MAiH, sKi
Oe3nocepeiHbO TOB'A3aHI 3 BUPOOHMUMMH mporecamu. [Iporec 3a3Buyail MICTUTH BEJIUKY
KUIBKICTh JDKEpENl MIHJIMBOCTI, TOMY HOro XapaKTEpUCTUKH HE MOXYTb OyTH aOCOJIIOTHO
IIGHTUYHUM — PI3HUI MK HUMH MOXe OYTH PI3HOIO: SIK BEJTMKOIO, TaK 1 Majo0. 3a3BUYaid,
MPUYMHN MIHJIMBOCTI MOJUISIOTh HAa 3BUYAHI Ta 0COONMBI. B TakoMy BUIAJIKy 1ICHYE PU3HUK
BITHOCHO  HAJUIMIIKOBOrO (MPUHHATTS HEAOPEYHUX PpillleHb) abo HEI0CTaTHHOTO
(HempUUHATTS HEOOXITHUX pilieHb) ympasiiHHA. Lle moTpiOHO po3rIsiaTH SK BIUIUB
3BUYAWHUX Ta OCOOJIMBUX MPUYMH MIHJIUBOCTI mpoueciB [17, 22, 23]. BaxnuBoro QyHKIlEO
SPC € mojaua curHaiy, KOJM Ha MpOLEC 3AIMCHIOETbCS BIUIMB OCOOJIMBHUX NPUYMH, Ta
3aro0iraHHs MOMMJIKOBUX CUTHAJIB y BUMAJKY, SIKIIO TaKUX MPUYMH HEMae, 1€ JI03BOJIUTH
3aCTOCYBAaTH KOPHUTYBasbHI Aii 3 iX ycyHeHHs. Takum 4YMHOM, CTaOLII3yBaTH MpOLEC Ta
3poOUTH HOro CTaTHCTUYHO KEPOBAaHMM — II€ 3pOOMTH HOro OUIBII CTIHKUM /10 BIUIUBY
HETaTUBHUX YWHHUKIB, K1 BIMBAIOTh HA HHOTO, a caMe IIe € TOJJOBHUM 3aBaaHHsIM SPC.

Ha pucynky 300pakeHO MOJelNb, iKa ONMUCYE CTPYKTYPY B3aEMO3AIEKHUX (DaKTOPIB,
Mo OOyMOBIIOIOTh HETraTUBHHM BIUIMB Ha BHpoBa/ukeHHs koHuenmii SPC Ta ymoBHO
MOJIISIOTHCS Ha JIB1 TPYNU: 30BHIIIHI Ta BHYTPILIHI.

Jlo 30BHIIIHIX HajeXaTh HACTYNHI: E€KOHOMIiuHI (HECTaOUIbHICTh EKOHOMIYHOL
CUTyalii, Kpu3a, CTaH CIpaB Ha 30BHIIIHBOMY Ta BHYTPIIIHBOMY pPHHKax); COI[aJbHO-
MOJITHYHI (BIUTUB JIEP>KaBHOI MONITHUKKA Ha BCl chepH MisUIBHOCTI, CYCITUIBHUIN MOPSIOK Ta
3aKOHOMIPHOCTI); TEXHOJIOTi4HI (MOCTIHHMIA pPO3BUTOK TEXHOJOTIH Yy CBiTi, HayKOBO-
TEXHIYHUNA OTEHIiall, HeOOX1IHICTh HasBHOCTI CHELIaJiCTiB IEBHOTO MPOQLII0 B KOHKPETHIN

rajxysi); 3araJpHUNA CTaH Taly3i, y sKid pPO3BUBAETHCA Ta JI€ MMANPUEMCTBO; HASBHICTH
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KOHKYPEHIii, 0 3a/Isi OTPUMaHHS BJIACHOI BUTOJM KEPYEThCS 3a00pPOHEHUMH METOAAMHU
(kopymilisg, HENpo30pi TEHAEPU Ta iH.); NPUPOTHO-KIIMATU4YHI (ITOTEHIIAT PECypCiB,
reorpadivHe MOJ0KEHHS, €KOJIOTis).

BiacyTHicTh MIATPUMKH BHINOTO KEPIBHHUIITBA MICTUTh B CO0l HHU3KY TaKHX
npoOJEeMHUX TIUTaHb SK BIJCYTHICTh 3aIliKaBIEHOCTI y 3acTocyBaHHI Konuemnmii SPC,
HeeeKTUBHE YIPABIiHHS Ta Hee(DeKTHBHUI PO3MOIia 00OB'SI3KIB, HAIIIJICHICTh HA IIBUAKUI
npuOyTok. [IpobreMHI MUTaHHS TEPIIOi IPYNM YHHHUKIB TATHYTH 3a COOOK0 ApPYTy Tpyny —
BIJICYTHICTh KBaJi(ikoBaHMX (axiBILiB, TOOTO BiACYTHICTH a00 HEBMIHHS 3aCTOCYBaHHS
TEOPETUYHHX 3HAHb Ta MPAKTHYHUX HABHUOK B YMOBaX JiI0YOr0 BUPOOHUIITBA.

CyKyIHICTh 30BHIIIHIX Ta BHYTPIIIHIX (AKTOPIB, sIKI MPEACTABICHO Yy BHUIVIAAIL
CTPYKTYPHOI MOZENi (IUB. pPUCYHOK), COPUYHHSAE HU3KY HACITIJIKIB: BiJICYTHICTH CHCTEMHOTO
BIIPOBA/DKEHHS HA MiJIPUEMCTBI CTaHAapTiB TexHiyHoro komitery ISO / TC 69, BincyTHIiCTh
HEOOXIJTHOTO MpOrpaMHOro 3abe3redeHHss a00 BHKOPHCTAHHS HOTO0 MOXKIUBOCTEH B
HETMOBHOMY 00Cs3i; BiACYTHICTP MOTHBALii TepcoHany ansi HaByanHa meronam SPC Ta

B3a€MOpOSYMiHH$I MIK KepiBHI/II_ITBOM Ta IEPCOHAIIOM.

[ IIPOBJIEMH BIIPOBATKEHHA KOHIEIINI CTATHCTHYHOI'O VIIPAB/JIIHHA AKICTIO ]
1[ 3OBHIIITHI BHY TPIITHI }
- CROHOMMHI:
- COMATBHO-OTITHYH
- TEXHOIOT{UHE, ] AL
- 3aTaTpHHIl CTaH raTysi, BicVIECTE 3aIKABICHOCTL V 33CTOCVEAHHE | Bidcymuicims meopemutHIY 39aH5 1A NPAXMUNELY |
| Y AKI PO3BHMBAETBCA Td xoRmemi SPC Y HABUYOR Y 3ACMOCYSAHHT KEPIEH ULNE.
i€ MiINpPHEMCTEO; e 1
| - HasEHiCTE EY ; ;
: g HeedexTusHe ynpas1ies { - CTATHCTHUHOTO VIPaBIiHEE mporecav (SPC);
o : i ; 14 . W E9 B
ROBEIeELL D ST (saiiBe Ta HeZOCTATHE YMPABTHES) ¥ 17 - aHATIS BHIE | HACTIIKE MOTCHNBIHAK
OTPHMaHHA BIACHOI B : S 1

I nedextis (FMEA):

| BHrOIH KepyeTBCA ] ; :
‘ AHECDY | -a#a7Ti3 BUMPOBATBERK cHeTeM (MSA);

[ S2UURCHCHAMA. 1 Hauirenicrs k2 | Tmepiepapxia T | - IIaHYBAHHA ZKOCT] DEPCIEKTHEHOI TpoIyIi i
| MerozauH (Ropynuiz MMTTEBHIT Pe3yIBTaT || HeedeKTHEHHI posmoIil i mporpayu ynpaexinus (APQP & CP);
HEmpo3opi TeHIepH Ta B :

) T4 IPHOVIOR : TIOBHOBAXEHB | - oniHIOBaHHA cHeTeM AkocTi (QSA).
| - mpEpogHO-KIMATHUHL

‘ Bincyruicts cuctenHoOro | Bizcyraiers HeoOxingoro Biteyraicts Bizeymiets |1 Heposymimz |1 Bineymicrs

| BNPOBATKEHHA B TEXHOTOMUHHX | § HpOTpAGEU) 1 sotmami B3ACMOPOYMIHH [{  BamTMBOCTI | e
MPOECaX Ta IPH yIpasTissi Ha || e 11 mepconaty 111 A MIE [{  ocBiTH Ta m-'e stegnoery: |
NTIPHEMCTE] CTaHIAPTE, L D, |  Hapuammz KePEEMITBOM ||  MIIfOTOBKH P FPERER POtV

DPO3POOICHHX TeRHFHNM ] MCROCE o 1 serozam SPC Ta IEPCOHATOM || mepcoHaTy At daxieis

xomirerom ISO / TC 69 HeNOBHOMY 00e73i

Pucynox. Cmpykmypa eé3acmo3anexcuux paxmopis, uyo 00ymoe1010omao
HezamueHUll 6NIUE HA 6NPOBAdI cenHsa Konyenyii SPC
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Y pe3ynbTaTi y3arajJlbHeHHS, CHCTEMarTu3allii Ta CTPyKTypu3alii ¢akTopiB
c(hOpMyIIbOBAaHO PEKOMEHJAIlli, 110 JAIOTh MOMJIMBICTH BIJICIIKYBAaTH KJIFOYOBI MPUYUHU
BUHUKHEHHS 1po0ieM BrpoBapkeHHs koHmeniii SPC ta po3poOuTtu 1iaH 3aXofdiB MOA0 ixX
MOTepeKEHHs, KOPETYBaHHS Ta YCYHEHHs, a TaK0X OOYMOBUTH MiJBHUILEHHS €(EeKTUBHOCTI
KOHTPOJTIO Ta MOKPAIlleHHS TOKa3HUKIB BUPOOHUIITBA.

1. Jotpumanns npuHuiy «JIizepcTBo BUIIOrO KEPiBHUITBA, IO O3HAYAE MEPETIIs]
ICHYI04Oi HEraTMBHOI TEHJEHIII BIJHOCHO BaXXJIMBOCTI 3acTrocyBaHHA MeroniB SPC s
KOHTPOJIIO KIIFOYOBHX T[apaMeTpiB BUPOOHUIITBA, OpraHizailisi poOoYoro rmpoiecy Ta
e(hEeKTUBHHIA PO3ITOALT MOBHOBAXKEHD MK (DaxiBIIMHU.

2. 3acTocyBaHHS TMPUHIMITY «BIIKPUTOI IMONITHKHM», IO O3HA4ae Te, mo (axisii
pi3HUX pIBHIB € HAJalOTh KOHCYJIBTAIlli CTOCOBHO NMPHUHATTS DPIMICHHS MO0 YIPABIIHHA
nporecoM abo € 3aTy4eHHMH JO MPOIeCy BUPIMICHHS MEBHOI mpobiieMu Ta iHGOpMYyBaHHS
¢daxiBIiB Ha MAMPUEMCTBI PO 3MIHH BUPOOHUYOTO MPOIECY, BUMOT J0 HHOTO.

3. 3a0X0ueHHsI Ta CTHMYJIOBAHHS JOCSTHEHb TIIEPCOHAY MUISXOM BHIUICHHS
OMaTKOBUX pecypciB. Lle MoxyTs OyTu (piHAHCOBI pecypcH, MpeMitoBaHHS, 3a0e3MeUeHHS
TEXHIKOIO, OOJIaAHaHHSAM Ta MpPOrpaMHUM 3a0e3leueHHsM, HaBYaHHS, CTaXyBaHHS,
BiJIMOYMHOK, MEIMYHE CTPAaXyBaHHS Ta HAJaHHS MOCTYT JIKapiB AJIs MPAI[iBHUKIB 32 paXyHOK
po6oTOAaBIIs TOIIO.

4. HaBuaHHS Ta YJOCKOHAJE€HHS TEOPETUYHHUX 3HAHb Ta HAOYTTHA (yIOCKOHAJIEHHS)
IPaKTUYHUX HABMYOK B yMOBaXx JiH0OYOr0 BHPOOHMIITBA 13 ypaxyBaHHSAM cHenudiku ioro
0COOJIMBOCTEH, IO JO3BOJATH PO3BUBATUCH K IMpodecioHany y cBoiil ramysi. HaBuanus
NEPCOHATY OCOOJIMBOCTSIM  TMPOTPAMHOTO  3a0€3MEYeHHs, M0 3aCTOCOBYETHCS IS
MOHITOPHHTY JUHAMIK{ MOKA3HUKIB MapaMeTpiB BUPOOHUYOTO MPOLIECY.

5. Y iockoHaseHHs, po3poOJeHHs Ta BIPOBAPKEHHS HOPMATHUBHOI 0a3u (CTaHIapTiB,
METOAMK TOWIO) JJIs1 YIPABIiHHSA BUPOOHUYMMH MIPOIIECAaMU Ha MiANPUEMCTBI Ta JOTPUMAHHS
BUMOT 3aKOHOJIaBYMX JOKYMEHTIB, BITHOCHO SIKUX 3IIHICHIOETBCS Jep)KaBHE PETyIIOBaHHS Ta
MOJIITUKA y KpaiHI.

6. 3acTOoCyBaHHS MPOTPAMHOTO 3a0€3MEUEHHsI, 10 JO03BOJIUTh CYTTEBOTO TMOJETITUTH
30ip, (ikcamito, oOpoOKy Ta aHami3 iHpopMmalii Mpo IUHAMIKY KIIOYOBUX IapaMeTpiB
BUPOOHUYOTO MPOLIECY 3 ypaxXyBaHHAM CHEeUU(}IKH Ta 0OCOOIMBOCTEH YMOB BUPOOHHIITBA.

7. CnpustHHS Kap'€epHOMY 3pOCTaHHIO KBamidikoBaHUX (paxiBIliB HA MiAMTPHUEMCTBI.
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Bucnoeku

Takum umHOM, aHami3 (axTopiB, IO HETATHMBHO BIUIMBAIOTH HA BIPOBAHKEHHS
KOHIIENIIil CTATUCTHYHOTO YIPABIIiHHS MPOIIECAMH, TO3BOJIMB BUIUIMTH JIBI B3a€MO3aJIEKHI
TrpyIy — 30BHIMIHI Ta BHYTpilHI. Po3po0iieHa Mo/ieNb ONMKUCYE CTPYKTYPY B3a€EMO3ATICHKHUX
dakTopiB, MmO OOYMOBIIOIOTH HETraTUBHUI BIUIMB Ha BhpoBa/keHHS Kouuenuii SPC,
JI03BOJISIE BIACIIKYBATH KJIIOUOBI IPUYMHU BUHUKHEHHS Mpo0JIeM BIPOBAHKEHHS KOHIICTILIT
SPC, a TakoX KOHTPOJIIOBATH 1 MOKpAIIyBaTH MapaMeTpu BHPOOHHUYOTO IMPOLECY Ha BCIiX
CTaMisIX >KUTTEBOTO MMKIy. PekoMmeHpmarii, siki HaJaHO Ha OCHOBI PO3poOIEHOT Moeli,
MOJIETIaTh PO3POOKY IJIaHY 3aXO0JiB IIOAO iX YCYHEHHs, 110 JO3BOJHUThH ITiIBUIIUTH PiBEHb

SIKOCT1 KiHIIEBOTO MPOIYKTY BUPOOHUIITBA.
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Ilpakxmuueckue acnekmul u npenamcmeus eneopenus Konyenyuu SPC

Coxomyn K. B., Kowmeneea O. b., 3yopeyxaa H. A.

Kuesckuii nayuonanvHwlll yHugepcumem mexHono2ul u OU3aHa

IIposedeno uccnedosanue u ananusz ¢axkmopos, oKa3vl8aAUUX HE2AMUBHOE GlIUAHUE
Ha 6HeOpeHue KOHYenyuu Cmamucmuiecko2o ynpaeieHus npoyeccamu. B pezyiemame
ananuza, 00600WeHUs U cucmemamu3ayuu paspabomara cmMpyKmypHas mMooeilb, Komopas
onucvleaem cucmemy G3auUMOCEA3AHHLIX (DAKMOPO8, U CHOPMYIUPOBAHBL PEKOMEHOAYUU,
NO360JIAIOWUEe OMCIEHCUBAMD  KIIOUEBble NPUYUHbL BO3HUKHOBEHUS NpoOieM 6HeOpeHuUs.
konyenyuu SPC u paspabomame nian Meponpusmuil NnO UX NPEOYNPetCOeHUr,
KOPPEKMUPOBKU U YCIMPAHEHUS.

Kntouegvie cnoea: cmamucmuueckoe ynpaenenue npoyeccamu, SPC, KoHmponw
NPOU3BOOCMEEHHBIX NPOYECCOB8, CMPYKMYPHASL MOOelb, npobiema eHedpenus SPC

Practical aspects and problems for SPC conception implementation

Sokotun Z., Koshelieva O., Zubretska N.

Kyiv National University of Technologies and Design

In the paper present the research and analysis of the negatively impact factors for
implementation of the concept of statistical process control. As a result developed a structural
model, which describes a system interlinked factors, formulated recommendations allowing
monitor the key causes of the SPC concept implementation problems and to develop a plan
for their prevention, correction and elimination.

Keywords: Statistical Process Control, SPC, control of production processes,
structural model, the problem of the SPC implementation
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