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BupoOGHMLITBO  AKICHOT TPOAYKIil MAalmIMHOOYyAyBaHHS —3a0€3MeuyloThCsl  SIKICHUMHU
TEXHOJIOTiIMA. ToMy mNHTaHHS OINHKM TEXHOJOTIH € aKTyaJbHHM Ta TOTpedye HayKOBOTO
po3BUTKy. [Ipy BUTOTOBJICHHI JeTajel MAllMH OJHUM 3 OCHOBHHUM KPHTEPIiB SIKOCTI € MOKA3HUK
TOYHOCTI JIHIHHOTO po3Mipy. Biax ToUHOCTI po3Mipy BHUTOTOBJICHHUX JETajlei 3aJIeKUTh HAMIMHICTh
Ta JOBIOBIYHICTh MamMH. TexHonorii oOpoOku MOXyTh OyTH pi3HMMH (pi3HI BepcTaTH, pi3Hi
pexumu Ta iH.). e camo mo co6i o3Hayae 1 pi3Hy SIKICTh OTPHUMaHUX JIeTajeil Ta, B CBOIO UEpTy,
pi3Hy BapTicTh BUpOOHHUITBA. BHcOKa SKiCTh HaifuacTimie CynpoBOKYETHCS 301IBIIEHHSIM BUTpAT,
110 B YMOBaxX KOHKYPEHIIIi Ha pUHKY € HE 3aBXKIU MPHUIATHUM JJIs1 BUPOOHUKIB MTPOTYKIIIi.

B 3anexxHocTi Big HOTped pUHKY cTa€ HEOOX1THUM BUKOPUCTAHHS caMme Ti€l TEXHOJOTii, 110
3abe3neuye moTpiOHy skicTh. CTBOpeHa paHimie Tpajallis SKOCTI TEXHOJOTIH, SK IHCTPYMEHT
OIIIHKH, 0a3y€ThCsl HA BUKOPUCTAHHI WMOBIPHOCHO-CTATUCTHUYHOT MOJIEI pO3MOALTYy po3MipiB. Ls
MOJIENIb Ma€ TapaMeTpH BEPXHbOI Ta HIDKHBOI TPAHUIN pO3MIpy, HOT0 MOJallbHE 3HAYCHHS, IO
BUPAXEHO 3 BUKOPUCTAHHAM (DOpMyIM IUICHHS BiAPI3KY B JaHOMY BiJHOIIEHHI, Ta MapamMeTp
dhopmu.

3 BUKOpPHUCTAaHHSAM TIpadikiB MOKa3aHO, IO IISI MOJEIb Ma€ TpU pi3HI (HOpMHU HIUTBHOCTI
PO3MOALTY IPH OAHAKOBOMY TEOPETHYHOMY PO3Maxy 3HAYCHb PO3MIPIB Ta MPH OJHAKOBOMY YHCIII
MpOBECHUX 3aMipiB po3MmipiB netaneil. [To ¢popmi KpuBOI MITBHOCTI PO3MOALTY MOXHA BU3HAYUTH
SKICTh TEXHOJIOTII 1O 3ampONOHOBaHI Tpajarltii.

3arponoHOBaHO PO3PaXyHOK YHCIOBUX XapaKTEPUCTUKU BUOIPKH 3HAUEHb PO3MIpiB, a came
BHIPABIICHOI JHUCTEPCii, 10 € HE3MIMIEHOI OIIIHKOI TEOPEeTHYHOi aucmepcii. 3a JOMOMOTor0
CIIOCTEPEIKEHHS 3a 3MIHOIO ii 3HAYEHHS MOXHA OLIHUTHU SKICTh TEXHOJOTIYHOTO MPOIECY 3TiTHO
3ampOITOHOBAHIN Tpajiallii.

3anpornoHoBaHi PO3paxyHKOBI (pOPMyYIIH JAlOTh 3MOTY OLIHUTH Ta CIPOTHO3YBAaTH TOUYHICTh
TEXHOJIOT1YHOTO MPOIIECY Ta YIPABIIATH SKICTIO B MAIIMHOOY TyBaHHI.

Knrwuoei cnosa: TOUHICTH, NeTaib, THIMHUNA PO3Mip, KIMOBIPHOCHO-CTATUCTUYHA MO/IEIb,
BHIIPABIICHA JTUCIIEPCI.

Lamnauer N., Ptashnyi O. «Grading the quality of manufacturing technologies of machine
parts based on the assessment of the corrected variance»

Production of quality mechanical engineering products is ensured by quality technologies.
Therefore, the issue of technology assessment is relevant and requires scientific development. When
manufacturing machine parts, one of the main quality criteria is the accuracy of the linear size.
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Reliability and durability of machines depend on the accuracy of the size of the parts produced.
Processing technologies can be different (different machines, different modes, etc.). This in itself
means different quality of the parts produced and, in turn, different prime cost of production. High
quality tends to always be accompanied by increased costs, which in a competitive market is not
always suitable for manufacturers.

Depending on the needs of the market, it becomes necessary to use exactly the technology
that provides the desired quality. The previously created gradation of technology quality as an
assessment tool is based on the use of probabilistic and statistical model of size distribution. This
model has the parameters of the upper and lower limits of size, the modal value, which is expressed
by the formula for dividing the segment, and the shape parameter.

Using graphs, it is shown that this model has three different forms of distribution density
with the same theoretical range of size values and with the same number of measurements of part
sizes. According to the graph of the distribution density, you can determine the quality of
technology in accordance with the proposed gradation.

The calculation of numerical characteristics of the sample of size values, namely the
corrected variance, which is an unbiased estimate of the theoretical variance, is proposed. By
observing the change in its value, the quality of the technological process can be assessed according
to the proposed gradation.

The proposed calculation formulas make it possible to assess and predict the accuracy of the
technological process and manage quality in mechanical engineering.

Keywords: accuracy, machine parts, linear size, probabilistic and statistical model, corrected
variance.

IlocranoBka mnpoOJjiemMu Ta 1i 3B’A30K 3 BAKJIMBMMH HAYKOBHMHM i NPAKTHYHMUMH
3aBIaHHAMH

Bynp-sika chepa CydacHOTO IIFOJCHKOTO JKUTTS HE MOXKE OOXOIUTHCS O€3 MallnH Ta
MexaHi3MiB. ToMmy mpuIieHHs yBaru 0 iX SKOCTI € aKTyalbHOIO 3afaueto. SKicTh MOpoayKuii
MaIMHOOYTyBaHHSI ~ 3a0€3MeUyeThCSl  TEXHOJIOTiIIMH. BUpOOHHMKY HEOOXiIHO KOHTPOIIOBATH
HACKUTbKM OOpaHa TEXHOJOTiA 3abe3neuye MOTPiOHY sKICTh. TOMy CTa€ Ba)KIMBHUM CTBOPECHHS
IHCTPYMEHTIB OI[IHKA TEXHOJIOTi BUTOTOBJICHHS Jaeraie marmmH. OIiHKA SKOCTI TEXHOJIOTiH
MPOBOJIUTBHCS IO CIOCTEPEKEHHSAM 3a SKICTIO OTpUMaHUX BHpoOiB. SIKicTh  Jeraneit
XapaKTepU3yeThesl OaratbMa (pakTopaMu, KOKEH 3 SIKHX BIUIMBA€ HA HAMIMHICTH Ta JOBTOBIYHICTH
MamuH. OJTHUM 3 MOKa3HUKIB SKOCTI BUPOOIB JeTaiel € TOUHICTh JiHiiiHOro po3mipy. OuLiHUTH
HACKUTBKM TOYHICTH PO3MIpY BIAINOBIZa€ HOMIHAIFHOMY Ta 3HAaXOIHUTHCA y MEXKaxX JOIYCKY
MOJKJIMBO 32 JIOIIOMOTOIO CIIOCTEPEKEHHs 3a BHOIPKOIO OTpUMaHMX JeTajei, 1o BUpOOJIEHI 3a
JIOTTIOMOTOI0 BU3HAYEHOI TEXHOJIOT1i. Ba)XJIMBUM eJIeMEHTOM, 110 BUKOPHCTOBYETHCS TSI KOHTPOITIO
Ta aHaji3y SKOCTI TEXHOJOTIYHUX THPOIECIB € HMOBIPHOCHO-CTATHUCTUYHI MOJEINI PO3MOILTY
BUIAIKOBUX BEIWYWH. B Hamomy BHUMaaKy I1€(0 BETUYMHOIO BUCTYIIAE JIHIMHUN pO3MIp JETalIl.
3HaxOKEHHs AJIs LUX MOJENeH OLIHOK mapaMeTpiB Ta YUCIOBUX XapaKTEPUCTHUK JAa€ MOXKIMBICTb
BUPINTYBAaTH MUTAHHS aHANI3y SAKOCTI TEXHOJOTIYHOTO MPOIIECY.

AHAaJi3 0CTaHHIX JOCTIKeHb | myOaikanii

PimmenHst 3amav, mo mMOB’s3aHI 3 HAXOMKECHHSAM ONTHMAIBHOTO BapiaHTy TEXHOJOTIi
BUTOTOBJICHHS BHUPOOIB MAaIIMHOOYJYBaHHS, € BaXHHUM AacIleKTOM B  HAyKOBOMY HAaIPSIMKY
PO3BUTKY MammHOOymyBaHHSA. JIOCATHEHHS MaKCUMAaJbHO MOXJIMBOI SKOCTI 3 MiHIMaJIbHUMH
BUTpaTaMH € BakHOIO TmpoOiemoro. [IpobOimema 3abe3meueHHS ~ SKOCTI BUPOOIB TypOye sK
BITYM3HSHUX TaK 1 3aKOPJIOHHUX BHPOOHUKIB. ICHY€e Garato iHCTpyMEHTIB yIpaBIiHHSA SIKICTIO. Tak
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B [1] po3risiHyTa B3aeMojis KOHTPOJIO Ta TEXHIYHOro oOCIyroByBaHHs oOnagHaHHs. KoHTpousb
SIKOCTI, SIK OJMH 3 IHCTPYMEHTIB SKOCTI BUTPAE BAXKIHMBY POJb I MOHITOPHHTY, aHAII3y JaHHUX
JUTSl BUSIBJICHHS Ta PIIICHHS TpoOieM BHPOOHWUYMX TporieciB. Taki mUTaHHS PO3TJSHYTI B [2-6].
ITuTanHs NOB’sA3aH1 3 KOHTPOJIEM SKOCTI HAa OCHOBI OOYIOBH KOHTPOJIBHUX KapT PO3IJSHYTO B [§].

AHani3 cyyaCHMX HayKOBHX JDKEpel B raiy3i SKOCTI Ta e(eKTUBHOCTI MAIIWHOOYIiBHOTO
BUPOOHUIITBA JOBIB, MO OyAb-SIKUI 1HCTPYMEHT IS 1i JOCATHEHHsS TOBMHEH PO3TJSAATHCS B
CYKYITHOCTI 3 MiHIMi3aIli€r0 BHTpaT [7], B TOMy YHCIi TOB’si3aHy 3 JOIUIBHICTIO 3aCTOCOBAHOI
texHosorii. B [11] Oysio 3ampornoHoBaHO BUKOPUCTaHHS Tpajallii SKocTi 0OpoOKH 3a mapaMeTpom
JTiHIAHOTO poO3Mipy JdeTaneil, sfka Jae MOXIIMBICTh aHali3yBaTH SKICTh B 3aJIe)KHOCTI Bij
3actocoBaHoi  TexHojorii. B [12] ©Ha ocHOBI rpazgauii TexHomoriii OyJi0 3amporOHOBAaHO
aHAJIITHYHI BUPA3U ISl 3HAXODKCHHS 3HAYCHb JHUCIIEPCii 0 KOXKHOTO 1HTEPBAITY SKOCTI IS MOJIEII
3 [9], 3 mapameTrpamMu BepXHBOI Ta HI)KHBOI TPAHHUIl PO3MIPy, MOJAJIBLHUM 3HAYCHHSIM Ta
napameTpom hopmu.

MeTo10 po0OTH € 3ampoOINOHYBAaHHS  AHAIITHYHUX BHPa3iB PO3PaXyHKY BHUIIPABICHOI
aucnepcii Juist MoJielTi po3NoaiTy JiHiiHMX po3mipis 3 [10], s inenTudikamii iHTepBatiB rpagamii
TEXHOJIOT1H 3a AKICTIO (BUCOKA, CEpE/IHS Ta HU3bKA).

Bukiaa ocHOBHOro martepiajy

Jis aHamizy SIKOCTI TEXHOJIOTIYHOTO TPOLECY BUTOTOBJICHHS JeTajeid 3a mMapaMeTpoM
TOYHOCTI JIHIMHOTO PO3MIpYy, @ TaKOX BHUPINICHHS NHUTaHb ii NMPOTHO3YBaHHS, OYJO BBEIEHO
TIOHSATTS 1HTEepBaJiB AKocTi [11]:
1) iHTepBan BUCOKOI KOCTI TEXHOJIOTTYHOTO Mpo1iecy 00poOKH;
2) iHTepBaJl CepeHbO SIKOCTI;
3) 1HTepBaJ HU3BKOI SKOCTI.

Ile monsATTS iMeHTU(DIKYETHCS Yepe3 pi3Hi HOPMHU KPUBHUX HIUTHHOCTI PO3IOILTIB BUMTAIKOBOT
BEJIMYMHHU — PO3MIpIB JeTalneil, Uil 3arainbHoi IMOBIpHOCHO-cTaTUCTHYHOT Mogei [10]. Lls monens
MAa€ BUTJISA;

1/k
(44| 1- x—b+q(x—c)
a(b—o) b brge
B c—b ’ T 1+q
f)= , ()
(1+4) 1_(b—x+q(c—x)j
b—-c
R M<x£c
c—b l+g¢

ne g=(a—b)/(c—a) 1a a=(b+cq)/(1+q) - MOnanbHe 3HAUEHHS, D - HWKHS MEKa Ta C
- BEpXHs Meka po3Mipy, k - mapamerp GopMu po3mipis.

I{s Momenb mMae Tpu pi3HI (POPMHU MIUTBHOCTI PO3MOALTY MPHU OJHAKOBOMY TEOPETUYHOMY
po3Maxy - ¢—b Ta Ipu OAHAKOBOMY YUCHi 7 - JIHIMHMX PO3MipiB BUPOOIEHUX J€TaNIEN.

I'padiku minbHOCTI posnoainy (1) mpeacrasieni Ha puc. 1, puc.2, puc.3.
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flx

Puc. 1 — I'padik mrinpHOCTI po3noairy mozeni (1) 3 mapamerpamu b =2, a =4, ¢ =8, 11
TEXHOJIOT11 BUCOKOT SKOCTI

f(x)

H_EE
Il.d-:
I]_Zi-;
H_E;

0.1

by 3 4 5 § 7 8x

Puc. 1 — I'padik mrinpHOCTI po3noainy mozemi (1) 3 mapamerpamu b =2, a =4, ¢ =8, 11
TEXHOJIOT1] , 10 3a0e3Meuye CepeHIO SKICTh

F(x)
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Puc. 1 — I'padix mrinbHOCTI po3noainy mozaeni (1) 3 mapamerpamu b =2, a =4, ¢ =8, s
TEXHOJIOT11 , 1110 3a0e3Mmeuy€e HU3bKY SKICTh
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3 npeAcTaBIeHUX PUCYHKIB BUJIHO, L0 MPU OJHAKOBHUX MapaMmerpax b=2,a=4, c=8 s
Mozem (1) crmocTepiratloThCsi pizHi (OPMH KPHBHUX, SKI ¥ BH3HAYAIOTh Pi3HI TEXHOJIOTII Ta Pi3HY
SKICTb BUTOTOBJICHHS J€TalIel 3a MapaMeTpOM TOYHOCTI PO3MIpiB.

OCKiTbKM TOYHICTh BHTOTOBJICHHS JA€Talieil BU3HAYAE€THCS 4epe3 AMCHEpCiio BUIAIKOBOT
BEJIMYUHH pO3Mipy JeTayieil, To Oyna 3HaliaeHa gopmyna Juis po3paxyHKy IUCHepcii BUIAIKOBOL
BEJIMYUHU - po3Mipy st Mozeni (1), sska Mae BUTIIS:

(c —b)2 (k+1)QK’q+7k> +Tk°q” +(dk +1)(q +1)°)

DXy = 1202k +1'(1+) 3k +1)

2

3a miero ¢opMmyrnor OynmM 3HaWAECHI JUcTepcii  po3MipiB  AeTaneld TpH  TPHOX
texHonorisax: D(X)=0,698, D,(X)=1,354, D,(X)=1,838.

OyHKIis po3nomury mis Moxaeni (1), 1m0 M03BOJIss€ 3HAXOAWTH HMOBIPHICTH BIIYYCHHS
BHITQJIKOBOT BEJIMYMHH B 3aJIaHUH 1HTEPBaJI, Ma€ BUTJIS/L;

k[b_:(zq_(g)_x)} (b+qgc—x—xq)
(I+a)c=b) i
+[(1+q)(x—b+kx)—k(b+qc)] b<x<b+qc.
Flx) = (1+¢)(c—b) S CV 3)
k[b_x:i]g:_x)} (b+qgc—x—xq)
(1+9)c—b) ’
+[(l+q)(x—b+kx)—k(b+qc)]’ b+qc<xSc.
(1+¢g)(c—b) I+g¢g

3HaieMo 4acTKy BHUPOOIB,IIO MOTPANUIN B IHTEpBAJ [3; 6] JUIST MOJIETIEH PO3IIOIIIIB, 110

Oynu mpenacTaBiieHi Ha puc.l, puc.2, puc.3 3 mapamerpamu b =2, a=4, c =8 3 BUKOPUCTAHHIM
dbopmymu  (3). OTpuMaHo IS MOJENI PO3MOAUTY 3HAYEHb PO3MIPIB 3  BHCOKOIO SIKICTIO
TEXHOJIOTIYHOr0 IMPOLieCy BUIOTOBIEHHS aeraneil - B =0,9142. Jlnsg mozmeni cepeqHbOi SIKOCTI
TEXHOJIOrYHOro mpouecy - P =0,7929. JIng Mozeni po3NOAlIy 3Hau€Hb PO3MIPIB 3 HU3BKOIO
AKICTIO TEXHOJIOTTYHOI'O ITPOLIECY BUTOTOBIIEHH: AeTanei - P =0,6875.

AHami3 pHUCYHKIB JOBIB, 1[0 HAaWOUIbII BHUCOKA TOYHICTH OOPOOKM CHOCTEPIra€ThCsl MPU
nepuriit Texxosorii Ha puc.l, e D(X)=0,698. Tomy mozens (1) € MOAEMIIO TEXHOJIOTTYHOTO
MPOLIECYy BUCOKOi SKOCTI BUTOTOBJICHHS JeTalei 3a TOYHICTIO JiHIKHOTO po3mipy. LIimpHICTBH
pPO3MOITY i€l MOJENi € JBl BrHYTI KpPHBI Ta 3HAYEHHS IIUTBHOCTI B MOJI YSIBJISIE HECKIHYCHHO
BEJIMKE YWCI0. TEeXHOJOTiss BUTOTOBJICHHS 3a PUCYHKOM 2, Ae 3HaueHHsS D(X)=1,354 ysBiuse
c0000 MOJIENIb CEPEIHbOI SIKOCTI TEXHOJIOTTYHOTO Tpoliecy oOpoOku aetaneid. Y 1iei Momeni aBi
KpHUBI TaKOX BTHYTI, aje 3HAUYECHHS IIUIHLHOCTI B MOJI € KiHIeBe yucno. [Ipu gaHux mapamerpax
b=2,a=4,c=28, Ha pucysky 3, ne D(X)=1,838 - € camoro Benukoro nucrepciero. TyT rpadix
UIUTBHOCTI PO3MOALTY ySIBIIsiE COOOO AB1 BUITyKJIl KPUBI Ta 3HAUYEHHS IIIILHOCTI B MO/JII € TPaHUYHE
guciio. B mpoMy Bumaaky wMoxens (1) ysBisie co00r0 MOIEIh HU3BKOI TEXHOJIOTIYHOT SIKOCTI
00poOKH 3a MapaMeTpoM TOUHOCTI JIIHIHHOTO PO3Mipy.
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HaBeneni mpukiagym TATBEPDKYIOTH  HEOOXIAHICTH BBEACHHS Trpajalliid  sSKOCTI
TEXHOJIOTIYHHUX TPOIIECIB BUTOTOBJICHHS JeTajeil. AHami3 WX MPOIECIB T03BOJUTh BUBYATH iX
TPUBaHHS, MPOTHO3YBAaTH 3MIHM Ta 3a JOMOMOIOI0 BHSIBJIIEHHUX 3aKOHOMIPHOCTEH ONTHUMAalbHO
YIOPaBISATH HUMH.

JUis mpoBeneHHs aHaji3y SKOCTI TEXHOJIOTIYHOTO IpoIecy HeoOXiHO BU3HAUUTH 5K Ta
KOJM TPOXOJUTH IEpeXiJl MpOoIecy B IHIIY Tpajamiro sKkocTi. Jas 1poro HEoOXiAHO 3HATH
IHTEpBaM 3MIHU YHCIOBUX XapaKTEPHUCTUK MAJI KOKHOTO 3 BHUIIB 3alpONOHOBAHUX Tpajaliid
TEXHOJIOTIYHUX TMpoIeciB. BH3HAYMMO TpaHWII 3MIiHM EKCIIEPHUMEHTAIBHOI XapaKTePUCTHKH
TOYHOCTI Yepe3 TeOpeTUYHI 3HaueHHs napameTpiB mozeni (1). He3mimeHoro OiHKo0 TeopeTUIHOT

p
nucniepcii D(X) € BunpasieHa aucrepcis S° = LZ(xi —X)’n,, e x,- BapiaHta BUOIpKH, 7, -

i=l1
. - . _ 1 .
4yacToTa BapiaHTH, n :an_ - 00’em BUOIpKH, X :;Z x,n, - BUOIPKOBA CEPEIHSL.
i=1 i=1

3azHaunMo, 1o st moxeni (1) mompaBoyHMET KOoe(DIMiEHT aJii HE3MIMIEHOI OIHKHU
CEpeIHBOr0 KBAJPATHMYHOTO BIIXWJICHHS HE 3HaimeHo. ToMy BHKOPUCTOBYETHCS BHUIIPABIICHA
JUCTIEPCist Ul pO3B’sI3aHHS MTOCTABJICHOT 3a1a4i.

OtpumaeMo HACTymHMH IHTEpBaj BUOIPKOBOI Iucmepcii, 10 3HaijeHUil dYepe3 JiHINHI
TEOpPETUYHI NTapaMeTpH, SIKUIl Mae BUTIISL:

(c=b)’(7¢> +2g+7) @)
144(1+q)’ '

Jns moneni cepenHbOi SKOCTI TEXHOJOTIYHOTO TPOIlecy BHUTOTOBICHHS JeTaled 3a
nmapaMeTpoM JIHIHHOTO pO3Mipy IHTEpBaJl BHOIPKOBOI TUCTEpCii, IO BHUPAXKEHO dYepe3 JiHIMHI
TEOPETUYHI MapaMeTpH, Ma€ BUTIIAL;

(c=b)’(Tq’+29+7) _ oo _(c=b)(q’ +g+1) )
144(1+q)° B 18(1+¢q)’

Mogens HU3BKOI SKOCTI TEXHOJOTIYHOTO MpOIEeCy 3a MapaMeTpoM TOYHOCTI JIiHIHHOTO
pPO3Mipy Ma€ IHTEpBaJI BUTOTOBJICHHS IeTaJIeH, 1110 TTPEICTABIICHO Y BUTIISAII:

_1N\2( 2 PRy
(c=b)(q +2q+1)<Sz<(b c) ‘
18(1+q) 12

0<S*<

(6)

BucHoBkH

1. Otpumani po3paxyHkosi ¢opmynu (4), (5), (6) D03BOJIAIOTH B IpoLeci BUPOOHUIITBA
BU3HAUYUTHU TOYHICTh TEXHOJIOTIYHOTO MPOLECY BUTOTOBJICHHA JeTalel 3a mapaMeTpoM JIiHIHHOTO
po3Mipy.

2.  OrpuMaHi 3Ha4eHHs BHIIPABICHOI Jucrepcii T03BOJSAIOTH HPOBOJUTH OI[IHKY Ta
rpajamio sSKOCTI TEXHOJOTIYHOTO NPOIECY BHTOTOBJICHHS JETajci 3a MapaMeTpoM TOYHOCTI
JiHIHOTO pO3MipYy.

3. Pe3ynbpTaté MOCIHIIKEHBb TO3BOJATH CIHPOTHO3YBATH KUIBKICTh SIKICHUX JeTaned Ta
KOHTPOJIIOBATH MPOLIEC Y Yaci.

Cnucox BUKOPUCTAHMX JIIKePeJI:

1. Kurniati N. Quality inspection and maintenance: the Framework of interaction / N. Kurniati, R. HueiYeh, J. JangLin
// Procedia Manufacturing. — 2015. — Vol. 4 — P. 244-251.

2. Abdullah M. M. The influence of ST and HT quality management practices on performance / M. M. Abdullah, J. J.
Tari // Asian pacific management review. —2012. — Vol. 17, Ne 2. — P. 177-193.

3. Costa M. Simultaneous consideration of TQM and ISO 9000 on performance and motivation: an empirical study of
Spanish companies / M. Costa, A. Lorentes, T. Choi // International Journal of Production Economics. — 2008. —
Ne 113. - P. 23-39.

© Jlamuayep H.YO., [Ttamramii O./1., 2021 27



ISSN 2079 — 1747 MammuoOynyBanns, 2021, Ne27
DOI 10.32820/2079-1747-2021-27

I'amy3eBe MAaIIMHOOYYBAHHS

4. Samson D. The relationship between total Quality management practices and operational performance / D. Samson,
M. Terziovski // Journal of Operations Management. — 1999. — Vol. 17, Ne 4. — P. 393-409.

5. Wei Jiang. Integrating SPC and EPC Methods for Quality Improvement / Jiang Wei, John V. Farr // Quality
Technology & Quantitative Management, — 2007. — Vol. 4, Ne 3. —P. 345-363.

6. Zhang Z. An instrument for measuring TQM implementation for Chinese manufacturing companies / Z.
Zhang, A .B.Waszink, J. Wijngaard // International Journal of Quality & Reliability Management. — 2000. — Vol.
17, Ne 7. — P. 730-755.

7. Razzhivina M. A. Application of information technologies and principles of lean production for efficiency
improvement of machine building enterprises / M. A. Razzhivina, B. A. Yakimovich, A. I. Korshunov // Machine
building enterprises. Pollack Periodica. —2015. - Vol. 10 (2). — P. 17-23.

8. Bapnakos /. B. Ilpumenenue koHTponbHbiXx KaptT lllyxapra B cucremax u3mepenusi napamerpos / JI. B.
Bapnakos, M. A. Adonus // ArpapHblii HayuHbIi )KypHaIL — 2018. — Ne 2. — C. 54-58

9. Jlamuaysp H. FO. Mopnens pacnpeneneHns: pa3MepoB U3/eNni U ee TPUMEHEHHE sl OLIEHKH TOYHOCTH 00paboTKu
/ H. YO. Jlamuaysp // Bichuk HarioHaabHOro TEXHIYHOTO YHIBEpCHTETY «XapKiBCHKUI MOJITEXHIYHUHA THCTUTYT».
Temat. Bunyck: MaTeMaTHyHe MOZAEIIOBAHHS B TEXHIIl Ta TEXHOJIOTISAX : 30. Hayk. np. — XapkiB : HTY «XIII»,
2012. — Ne 27.—C. 98-107.

10. JlJamrayep H. FO. 3aranpHa Moenp po3monily JiHIHHUX PO3MIpiB AeTaneil Ta i 3aCTOCYBaHHS IS TOJNIMIICHHS
akocti Bupob6iB / H. 0. Jlamuayep // BicHmk HamioHampHOrO TEXHIYHOTO YHIiBEpCHTETY «XapKiBCHKHI
MOJITeXHIYHUH 1HCTUTYT». TemaT. Bumyck: MaremaTnyHe MOJETIOBAHHA B TEXHIIll Ta TEXHOJIOTIAX : 30. HAyK. IIp. —
Xapkis : HTY «XIIl», 2013. — Ne 54. — C. 134-143.

11. JJamuayep H. 1O. Ilpo iHTepBamm SKOCTI IPH OLIHIII TEXHOJIOTiHf BUTOTOBJICHHA BHPOOIB 32 MapaMEeTPOM TOYHOCTI
niniaoro posmipy / H. 1O. Jlamuayep, O. /1. [Itamuwuii, I'. C. Bobpuipka / MamuHoOyayBaHHs : 30. HayK. mp. /
VYkp. imxk.-nien. akan. — Xapkis, 2019. — Ne 24, — C. 86-91.

12. Jlamuayep H. 1O. IIpo ouiHKy TOYHOCTI TEXHOJIOTi/i BUTOTOBJICHHS JIeTajlel 3a mapaMeTpoM JiiHiiHoro po3mipy / H.
10. Jlamnayep // MamunoOyayBaHHs : 30. Hayk. np. / YKp. iHX.-TieAl. akag. — Xapkis, 2020. — Ne 25. — C. 114-120.

References:

1. Kurniati, N, HueiYeh, R & JangLin, J 2015, ‘Quality inspection and maintenance: the Framework of interaction’,
Procedia Manufacturing, vol. 4, pp. 244-251.

2. Abdullah, M & Tari, J 2012, ‘The influence of ST and HT quality management practices on performance’, Asian
pacific management review, vol. 17, no. 2, pp. 177-193.

3. Costa, M, Lorentes, A & Choi, T 2008, ‘Simultaneous consideration of TQM and ISO 9000 on performance and
motivation: an empirical study of Spanish companies’, International Journal of Production Economics, no.113, pp.
23-39.

4. Samson, D & Terziovski M 1999, ‘The relationship between total Quality management practices and operational
performance’, Journal of Operations Management, vol. 17, no. 4, pp. 393-409.

5. Jiang, W & Farr, J 2007, ‘Integrating SPC and EPC Methods for Quality Improvement’, Quality Technology &
Quantitative Management, vol. 4, no. 3, pp. 345-363.

6. Zhang, Z, Waszink, A & Wijngaard, J 2000, ‘An instrument for measuring TQM implementation for Chinese
manufacturing companies’, International Journal of Quality & Reliability Management, vol.17, no.7, pp.730-755.

7. Razzhivina, M, Yakimovich, B & Korshunov, A 2015, ‘Application of information technologies and principles of
lean production for efficiency improvement of machine building enterprises’, Machine building enterprises. Pollack
Periodica, vol. 10 (2), pp. 17-23.

8. Varnakov, D & Afonin, M 2018, ‘Primenenie kontrolnykh kart Shukharta v sistemakh izmereniya parametrov’,
Agrarnyj nauchnyj zhurnal, no. 2, pp. 54-58.

9. Lamnauer, N 2012, ‘Model raspredeleniya razmerov szdeliy i yeye primeneniye dlya ocenki tochnosti obrabotki’,
Visnyk Natsionalnoho tekhnichnoho universytetu Kharkivskyi politekhnichnyi instytut, Seriia Matematychne
modeliuvannia v tekhnitsi ta tekhnolohiiakh, Kharkiv,no. 27, pp. 98-107.

10. Lamnauer, N 2013, ‘Zagalna model raspredeleniya liniynih rozmiriv detaliy ta yiyi zastosuvannya dlya
polipshennya yakosti virobiv’, Visnyk Natsionalnoho tekhnichnoho universytetu Kharkivskyi politekhnichnyi
instytut, Seriia Matematychne modeliuvannia v tekhnitsi ta tekhnolohiiakh, Kharkiv, no. 54, pp. 134-143.

11. Lamnauer, N & Ptashnyi, O & Bobrytska, H 2019, ‘Pro intervaly yakosti pry otsintsi tekhnolohii vyhotovlennia
vyrobiv za parametrom tochnosti liniinoho rozmiru’, Mashynobuduvannia, Ukrainska inzhenerno-pedahohichna
akademiia, Kharkiv, no. 24, pp. 86-91.

12. Lamnauer, N 2020, ‘Pro otsinku tochnosti tekhnolohii vyhotovlennia detalei za parametrom liniinoho rozmiru’,
Mashynobuduvannia, Ukrainska inzhenerno-pedahohichna akademiia, Kharkiv, no. 25, pp. 114-120.

Crartsa Hamgidnoia 1o penakiii 12 tpasus 2021 poky

28
©Jlamuayep H.YO., [Tramnuit O.[., 2021



