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AnHoTanusa: PaccMoTpeHa BO3MOKHOCTh IPUMEHEHHUS METPO-
JIOTMYECKUX MOAXO0A0B Ipu (OPMUPOBAHUM U OLEHKE IOKa3aTelel
Pe3yIbTaTUBHOCTH M 3()(EKTUBHOCTH IIPOLIECCOB CHUCTEMBI Me-
HEKMEHTa KadyecTBa. B yacTHOCTH, MMOKa3aHO NMPUMEHEHUE METO-
JIUK OLIEHKH IOTPELIHOCTH Pe3yJbTaTOB KOCBEHHBIX M3MEPEHUH K
OIIPEIENIEHHIO TOTPEIHOCTH KOMIIJIEKCHOM OLEHKHM KadyecTBa IIpo-
neccea.

BBenenue

CoBpeMeHHOE COCTOSHHE SKOHOMUKH U TIEPCHEKTHBEI €€ Pa3BHTHS OIpe-
JEJISIIOT BCEe BO3PACTAIOLIMI HHTEPEC K BOIIPOCcAaM KayecTBa. YIIPaBICHUE Kaue-
CTBOM SIBJISICTCSl OJJHOM M3 KJIFOUEBBIX (DYHKLHMI KaK KOPIIOPATUBHOTO, TaK M
MIPOEKTHOTO MEHEPKMEHTa, OCHOBHBIM CPEICTBOM JOCTMDKEHHUSI U IOJJIeprKa-
HUSI KOHKYPEHTOCIIOCOOHOCTH JIF000T0 TIPEANPUATHS WK KoMmanuu [5, 7, 8]. B
CBOIO Ouepellb, Pe3yJIbTATUBHOCTh U d(P(PEKTHBHOCTD YIPABICHUS KaueCTBOM
HAIpsMYIO 3aBUCAT OT YMEHHS KOJMYECTBEHHO OIPEICIATh (M3MEPSATh, OLCHU-
BaTh) MOKA3aTENN Ka4ecTBa MPOLIECCOB WIN MPOAYKIMUH. OTMETHM, 4TO TOJILKO
HCIIONIb30BaHUE (DAaKTUUECKUX JAHHBIX U MX aHAJIU3 MO3BOJISIET TapaHTHPOBATh
MIPaBHIBHOCTh TPHHUMAEMBIX YIPaBICHISCKUX PELICHUH.
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1. ®opmupoBaHHe MoKa3aTesell pe3yIbTATHBHOCTH H
3¢deKTUBHOCTH POLECCOB

Hcropudecku mnepBbiM 00bEKTOM, K KOTOPOMY OBUIN MPUMEHEHBI KOJIHYE-
CTBEHHBIC METOABI KBAJIMMETPHUH, CTala HIPOAYKIUS IPOMBIIUICHHBIX MPEIIpPH-
stuii [1, 6]. U nelicTBUTENHHO, 10 CEr0 BpEMEHH OOJBIIMHCTBO METOIUK KBa-
JMMETPUH TTOCBSIIEHO OIEHKE KauyecTBa MPOIYKIHU TOTO HIM HHOTO MPEAPH-
arusi. OTHaKO, COBpEMEHHbIE MEKAYHAPOIHbIE CTAaHIAPTHl B 00JIACTH MEHEDK-
MeHTa KadecTBa [2 — 4] TpeOyIT COCPEeIOTOYCHHUS HAIIETO BHUMAHUS Ha TPO-
neccax cucTeMbl MeHepkMeHTa kadecTBa (CMK), a He TOJBKO Ha UX BBIXOJAX,
100 KayecTBO BBIXOJIOB (KayeCcTBO MPOJYKIUH) — €CTh CJIEJCTBUE KayecTBa HC-
HOJHEHUs: caMmoro mponecca. COOTBETCTBEHHO IEPBOCTENIEHHON 3ajaueil crie-
LOUAJIMCTOB MO KaYECTBY SIBISIETCS pealn3anysi BO3SMOXHOCTH KOJTHYECTBEHHON
OLIEHKHM Ka4eCTBa BBIIOJIHEHHS BBEPEHHBIX UM IporieccoB. OTMETHM, YTO BaXk-
HEHIIMMH TMOKa3aTeNIIMH KayecTBa BBINIOJIHEHHS IPOLIECCOB SIBJIACTCS HUX pe-
3yJIETATUBHOCTH U () (HEeKTUBHOCTS [2].

B pamkax wmexayHapoassix crannaptoB MCO cepun 9000 tpeGyercs,
9TOOBI OPTaHU3AINY OICHUBAIN PE3yJIbTaTHBHOCTh MPOLIECCOB, a Takke chop-
MYJIMPOBAIN PEKOMEHAAIMY 110 oLeHKe 3¢ dexTuBHOocTH npoueccoB CMK. TIpu
stom TOCT P ICO 9000-2001 ompenensiet 3Tu MOHATHUS CICIYIOIIMM 00pa3oM
[2,c.17]:

«3.2.14. Pe3ynbTaTHBHOCTH: CTETIEHb pPeaau3alliyl 3alIaHUPOBAHHON Iesi-
TEJILHOCTH U JJOCTHKCHUS! 3aINIAHUPOBAHHBIX PE3YJIbTaTOB.

3.2.15. Db deKTUBHOCTD: CBSA3b MEXIY NOCTUTHYTHIM PE3yJIbTaTOM M HC-
I0JIb30BaHHBIMHU PECYPCaMU.»

IIpumeuanus.

1. JomycTuM, 4TO Ha HEKOTOPOM 3aBOJC KOHCTPYKTOpaM HOPYYMIH pa3paboTaTh
MHUKPOIPOLIECCOPHBII 3JEKTPOHHBIH OJIOK (C IPOrpaMMHBIM 00ECIIEYCHUEM), 1 OTIpe/ie-
JIVJTH CPOK BBINIOJTHEHHS paboTsl — 10 31 nexabps. Ecim no 31 nexabpst 3ToT 010K pas-
paboTaH, MPOILE UCTIBITAHUS U YTBEPXKICH, TO pad0Ta BBINOJIHEHA PE3YJIbTATHBHO.

2. Ecmu Ha pa3pabotky Onoka (ycnoBHo) Obuto Beiaeneno 100 Teic. pyOunei, a
KOHCTPYKTOPCKHI KOJUIEKTUB pa3paboTai ero ¢ 3arparamu 98 Teic. pyOieH, To, MOXHO
YTBEPKAaTh, YTO KOHCTPYKTOPBI cpabortanu 3¢ dextuBHO. Eciu ke Ha 3Ty pa3paboTKy
6bu10 moTpayeHo 200 Teic. py6eii (BMecto 100 ThIc. pyoieii), To 3 PEeKTHBHOCTE pa-
00TbI KOHCTPYKTOPOB B 3TOM CIly4ae sIBJSIeTCS HU3KOM.

Takum 00pa3oM, AL TOTO YTOOBI YIPABISATH Ka4eCTBOM Mpolecca Heoo-
XOJIMMO YMETb U3MEPSATH €ro Pe3yIbTaTHBHOCTD U 3 (PEKTHBHOCTb.

C Toukn 3penus crangaptoB UCO cepuu 9000 mporeccHbIi MOAX0 T mpe-
JyCMaTpHUBaeT IpeJCcTaBIeHHE JII000H esATeIbHOCTH Kak mpouecca (puc. 1),y
KOTOPOTO €CTh BXOJBI, PECYPCHI, YIPABISAIOIINE BO3ICHCTBUS U BBIXOABI [7].
s ycniexa He0OX0AMMO 00ECIIeYHTh XOPOIIHE BXOBI 1, YIPaBISIOIIAE BO3-
JeHCTBHS 2, pecypehl 3 U MPOKOHTPOIMPOBATH TPOLIECC B IPOMEKYTOUHBIX TOY-
kax 4. Torga pe3ysbTar BBIIOIHEHHS MpoLecca, T.e. ero BBIXOABI 5, OyIeT mpa-
BHJIbHBIM (KQUeCTBEHHBIM, COOTBETCTBYIOLINM YCTaHOBIEHHBIM TPEOOBAHMSIM).

IMocMOTpHM Ha 3TOT PUCYHOK HEMHOTO IO-IPYroMy, NPEACTaBUB €ro B
BUJIC PUC. 2, HA KOTOPOM BXOJIbl, YIPABJIAIOLINE BO3ACHCTBUS (YIpPaBICHUs) 1
pecypchl H300paxeHbI ClIeBa, a BBIXObI CIIPaBa.

Ha puc. 2 (Hmke npsiMoyroJibHHKa, H300pakarolero mpouece, ¢ BXoJaMu
1 BBIXO/IaMH) B BEpXHEM PsiJly CJIeBa NPHUBEJICH NPSAMOYTOJIbHUK 10/ Ha3BaHUEM
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«[lnanupyemsie 3aTpatsl 3,,» — 3TO 3aTPaThl, CBA3aHHbIC C OPraHU3aLUeH MPo-
1ecca, HarpuMep, Ha 3aKynKy oOOpyAOBaHHMS, MaTepUaJIOB, HOPMAaTUBHOM J10-
KyMEHTAIlM{, Ha 3apaboTHYI TuiaTy nepcoHana u T.n. CripaBa INpejcTaBiIeH
«[Imanmpyemsblil BeImycKk npoaykiun B,,». Ecin cooTHecTn mianupyemslii BBI-
MyCK MPOJIYKIMU C TUIAHOBBIMH 3aTpaTaMH MOXKHO TIOJIYYUTh CEOECTOMMOCTh
eaunnibl npoxykunu (Cy, = 3,,/By,). Yke 31eck npocnexxnBaercs CBsi3b BBIXO-

VIIPABJISIIOIE
BO3JIEMCTBUSA

2

BXOJIbI 1POLECC BBIXOJIbI
EEEN
- s

1 4

PECYPCBI

Puc. 1. U306pakenue npouecca ¢ BblieJleHHeM cnienuduyeckux Bu1oB Bxoaos (1 —3),
NMPOMEKYTOUHBIX XapaKkTepucTHK (4) 1 BbIX010B (5) 3TOro npomecca [1]

VYpasneHust
—_—
B B
Bxom —+ 1 2 Ipomnecc bIXOL
Pecypcet
ITnanupyemas
IInanupyembie ce0ecTONMOCTh ITnanupyemsrit
3aTpaThl TPOAYKIHI BBIITYCK POIYKIHH
3
311)1 Crm = BI'IJ'I B““
b
Pe3ynbTaTHBHOCTH OrnocurenbHast PesynbratnBHOCTH
IpoLecca 1o BXoy 9 peKTHBHOCTB TpoLecca TpoIIEcCa 10 BBIXOTY
3 - - B
Pux = - 3=P.__P = Cin Ppx = ¢
3(1) ~ 1 BX" BBIX qu Brm
DakTHyecKas
dakTHuecKre cebecTonMOCTh o .
AKTHYCCKUH
HPOIYKINH
Satpaet - pory 3 <— | BBIIIYCK NPOIYKIUI
_"9

Puc. 2. PexomenayeMblii M0AX0/ K ONpeieIeHHIO MOHATHI «pe3yIbTATHBHOCTb» H
«¢PeKTHBHOCTH» Mpouecca
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Jia Ipolecca ¢ 3aTpayeHHbIMU Ha €0 OCYLIECTBIEHUE PeCcypcaMu, T.€. BEINUn-
Ha C,, XapaKTepu3yeT IIaHOBYIO 3()(heKTUBHOCTH IIpoLecca.

B nmxueli vactu puc. 2 mpeacTaBieHbl IPSIMOYTONBHUKA: cieBa «DakTu-
YeCKHUE 3aTpaThl 3¢», a cnpapa — «DakTUUecKuid BBITYCK NMpoaykuuu By». Co-
OTHOILCHHE MEXIy HUMH JaeT HaM (aKTHUECKyI0 ce0eCTOMMOCTD MPOIYKIHU
(Cy = 34/By), T.e. Bennunna Cy — 5T0 XapakTepucTuka (GakTuueckoi > dek-
THUBHOCTH IIpOLiecca.

Ecnu Tenepb 1o BepTUKaIM CPABHHUTH 3aTPAThl IUIAHOBBIE U (haKkTHUECKHE,
TO HomydnM «Pe3ympTaTHBHOCTS TIporecca 1o BXoay P = 3.,/ 3p». Ilpu aTOM,
ecIH 3aTpaThl (HaKTHYECKHE U IUIAHOBBIE COBMANAIOT, TO PE3YJIbTATUBHOCTH MO
BXoAy Oyner paBHa 1, ecnu (pakTHUECKUE 3aTpaThl MEHbIIE IUIAHOBBIX, TO pe-
3yJIbTaTUBHOCTS 10 BX0Ay Oyzaer Gosnbie 1.

AHAJOTUYHO, TIOCMOTPUM Ha BBIXOJBL: «Pe3ylnbTaTMBHOCTH Hpolecca Io
BBIXOAY Py = By, /Byy» €cTh OTHOIIEHNE (haKTHIECKOTO BBIMYCKa K TIIAHOBOMY.

Heo6xoanmo oTMeTHTb, 9TO HemocTaTtkoM BenuunH C,, u Cy (XapakTepH-
CTHK IUTAaHOBO# M (pakTHIecKor 2 PEeKTHBHOCTEHN Hporiecca) SBISETCS pa3Mep-
HOCTh, a, BepHee, ee Hanuuue. Ilo 3Hauenuam C,, u C; CI0XHO CpaBHHUBATH
MeX1y coOoi pasnmuuHble mpouecchl. V3 Teopun mopoOus, Temaopu3nKH, Teo-
PHUHM YIPaBICHUSI U3BECTHO, YTO HAWIYUIIMMH SIBISIOTCA Oe3pa3MepHbIE OLCH-
ku. [TosToMy omyTiMa moTpeGHOCTh B HEKOTOPOM Oe3pa3MepHOM IOKa3aTene
3¢ GEKTHBHOCTH IpoIiecca.

Tak Kak IuraHoBas U GpakTHdecKas ceOECTOMMOCTH SIBISIFOTCS pa3MEPHBIMU
OLICHKaMH1 3(1)(1)CKTI/IBHOCTI/I, TO, HAXO04d UX OTHOLICHUC, Mbl IIOJIYYUM «OtHOCH-
TeNIbHYI0 dGPEKTUBHOCT Mpolecca Dy, IPEICTaBICHHYIO B LIGHTPE pHC. 2, KO-
TOpasi, B CBOIO 0Yepelb, YKe SBISIETCS Oe3pa3MepHOil BETMUHHON

3=PuxPpux =Cx /qu :

OroT O6e3pa3MepHbIil ToKa3aTeb OTHOCUTEIbHON 3 PEKTUBHOCTH MpOLECc-
ca MO3BOJISIET CPaBHHMBATH MEXKIY COOOW pa3iUyHbIe MPOLECCH], HAaMpUMeED,
Ipouece NMPOM3BOACTBA COKOBBDKHUMAJIKU C IPOLECCOM IHMPOU3BOACTBA DIIEK-
TPOHHOTO OJIOKA, MIPOLIECC MPEIOCTaBICHHs 00pa30BaTEIbHBIX YCIYT B YHUBEP-
CHTETE C TIPOLIECCOM IPEIOCTABICHHUS YCIYT 10 NePEeBO3Ke MACCAKUPOB U T.II.

W3BecTHO, YTO IJIsl JIFOOOro mporecca HEOOXOIUMO ONPENeTUTh HEKOTO-
pBiii 00OOIICHHBIH TMOKa3aTellb KadecTBa. llpeapiaymias cxema (cMm. puc. 2)
MPEJCTABIISICT OJIMH U3 BO3MOXKHBIX MOJXOJOB JUIsl TIOCTPOCHHS TaKHX MOKa3a-
TeINeH.

2. PexoMenayemble 3Tanbl aJAropurmMa ¢GopMupoBaHus
KOMIIEKCHOI OLIeHKH MoKa3aTelieil KauecTBa mpouecca

Meroauka GopMHPOBaHHS U U3MEPEHHS II0OKa3aTelel KauecTBa IPOLECCOB
CMK, mpesx e Bcero, 1oMKHA OBITH OCHOBAaHA Ha, TAaK HAa3bIBAEMOMU, «OCHOBHOM
cxeme» KBaJUMETpuu. BO3MOXKHOE HCKIIOYEHHE KaKoro-iubo iTama «OCHOB-
HOW CXeMbI» JOJDKHO ObIThb 000cHOBaHHO. Takum 00pa3oM, KOJIMYECTBCHHAs
OLICHKA KayecTBa MPOIIECCa MOKET OBbITh MPEJICTABICHA CIEAYIOLICH MOCIe0-
BaTEIILHOCTRIO ATAmoB [1, 6].

2.1. Buiagnenue mpebosanuit nompeoumernei. Ha nanaom srarre, mpex-
JIe BCEro, HeoOXOIMMO ONPE/IEINUTh IPYIITy MOTpeduTeNell nmpoecca, a TakxKe
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HpenbsBIseMble UM TPEOOBAHUS K €ro BhIXOAy. Ha OCHOBaHUM MONTYy4YEHHBIX
JaHHBIX M pa3pabOTaHHOI KapThl Ipouecca JODKHA OBITH chopmMupoBaHa, Tak
Ha3bIBaeMasi, «cxema noucka pemenus» (CIIP), Tak kak cTpykTypa Trma aepe-
Ba CBOWCTB B HEKOTOPBIX CIIydasX OKAa3bIBAETCS COBEPIICHHO HENPUMCHHMOM.
[TpumepoM HENPHUMEHMMOCTH CTPYKTYPHI TUIIA JEPeBa CBOMCTB SBISACTCS MPU-
CYTCTBHE CJIOKHOTO B3aMMOJCHCTBHUS MEXKIy MOKa3aTeNsIMH KauyecTBa, KOTJa
IIPU OTIPEJICJICHHBIX 3HAYEHHUAX OJHOTO M3 HUX MOYKET M3MEHHUTHCS BECh COCTaB
nokasareneil. CIIP cocTaBistrorT Tak, 4ToOBI, ITOCIEI0BATEIFHO OLEHUBAS TPO-
SIBICHHE YKa3aHHBIX B HEil CBOICTB Ipolecca, MOXHO OBbIJIO MPUHTH K OIpe/e-
JICHHOMY DCIICHHIO OTHOCHUTEIBHO JaHHOTO oObekTa [6]. ChopmupoBaB BO3-
MOJKHBIH HAa0Op peIIeHUH MO YNPaBICHHUIO MPOLECCOM, MBI UMEEM BO3MOX-
HOCTh 00Jiee 0OOCHOBAHHO MOJOUTH K CIIEAYIOIIEMY 3TaIly.

2.2. TI'enepayus nokazameneil kauecmea. Ha 0CHOBaHWU MOCTPOCHHOM
Ha npeasiaymem stane CIIP gopmupyercs rpynma nokasarenei kauecTsa IIpo-
necca. Ha sToM sTame It KaKAOro IoKaszaTels JOKHO OBITh BEIOPAHO €ro
STajloHHOE (Kejaemoe) 3HayeHue. HeoOXoauMMO ydecTb, YTO YHMCIO CBOMCTB,
JIOCTaTOYHBIX JUIS OLICHKM KauyecTBA BBIIIOJHEHHS IIpolecca, BCErja MEHbIIe
YKcia CBOMCTB, MOJHOCTBIO XapaKTEPU3YIOIIMX ero KayecTtBo. [Ipu 3ToM, OT-
OpacbIBasi KaKHe-TO CBOWCTBA, MBI TEM CaMBbIM BHOCHM B OLIEHKY HEKOTOPYIO
HOTPEIIHOCTD, JIMIIAst ce0sl YacTu MHPOPMALIMK O COCTOSIHUY IIpoLecca.

2.3. Onpedenenue omHocumenbHbIX 3HAUUMOCHEI U 63AUMOOCIICIMEUA
eviopannbix nokazamenei. CylmecTBYIOT Pa3IH4YHbIE CIIOCOOBI OIICHUBAHUS
OTHOCHUTEJbHOM 3HAUYMMOCTH BbIOpaHHBIX IoKazaTeneid. OpHaKo B cyliecT-
BYIOIIUX TEOPETUUECKHUX Pa3pabOTKax M MPAKTHUECKUX METOJUKAX OLEHKH Ka-
YeCcTBa BCTPEYACTCs 1OBOJIBHO MHOTO YIPOLICHUH U cxemaTtu3Ma. Tak, IIpu BbI-
YHCJICHUU KOMIUICKCHOHM OIIEHKM KayecTBa 4Yallle BCEro NMPHUMEHSIOT OJHY M3
(hopMys CpeHEB3BEIICHHBIX OIIEHOK, HAIpUMeEp, CPEIHIOI B3BELICHHYIO
apudpmernyeckoro Buaa. Ho ata ¢opmyiia oka3plBaeTcsi HE JOCTATOYHOM, €CIIU
CBOIiCTBa KayecTBa — HE IPOCTO HEKOTOPasi COBOKYITHOCTD, a IIPEACTABIISACT CO-
0oii cucremy [1], Tak KaK B 3TOM clly4yae BECOMOCTH CBOWCTB HE SIBJISIOTCS T10-
CTOSIHHBIMHU BeiauuuHamu. [Ipu aTom npoGiiema MOXeT ObITh BbIpaXkeHa BOIPO-
camu: «Kak HaliTu KpuTepuii, ¢ IOMOIIBIO KOTOPOTO CTal0 ObI BO3ZMOMKHBIM
JOCTATOYHO TOYHO OMNpPENENATh — KOrJa KaueCTBO MOXET TPAKTOBATHCH Kak
HPOCTasi COBOKYMHOCTb CBOMCTB M KOIJla OHO JOJDKHO PAacCMaTpUBATLCS Kak
cucrema? W ecnau HaiiieHO, 4YTO OLIEGHUBAEMOE KayeCTBO OTHOCHUTCS K Pas3psiiy
CHCTEM, TO KaKoBa BEIMYMHA IONPABKH, KOTOPYIO HEOOXOIUMO YYeCTb NP
BBIUUCIICHUN KOMIUICKCHOH OLIEHKHM KauecTBa?»

2.4. Onpedenenue suoa 3agucumocmu meicoy ROKA3ameniamu npocmplx
ceoiicme P u ux oyenxamu K. Ha ceronHsuiHui I€Hb UCIONB3YIOTCS pas3-
JIMYHBIC BUJIBI TAaKUX 3aBUCHMOCTEH: JIMHEHHbIC, HEIMHEHHbIC, HEBBIPAXKCHHBIC
B siBHOM BuJie. KonnuecTBeHHas orieHka K (P) mokasartelns MpocTOro CBOicTBa
P uamie Bcero XapakTepu3yeT CTEHEHb NPUOIMKEHHs 3TOro moxaszarens P K
HEKOTOPOMY HOPMaTHBHOMY 3HaueHuio P .

PaccmMoTpuM OJMH M3 BO3MOXKHBIX IOJXOJIOB K 3a/JaHMI0 BUAa (QyHKIMI
K(P) omnpeaesisionyx 3aBUCUMOCTb OLIEHOK K OT M3MepsieMbIX IoKa3aTesei

P mpocteix cBoicTB. [Ipy 3TOM K 3HAUEHMSIM IOKazaTejed MPOCThIX CBOWMCTB
MOTYT IIPEIBSBISTHCS CIIEIYIONNe TPeOOBaHMS:
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— yeMm MeHblue, TeM Jtyuine (P < P, P = P™); 5 oTom ciyuae
max )i
P

Ki(P)=3 P

i

-1, mia P, < P,

0, mis P, > P,

— yeM 0OoJIbIIIe, TEM JTydIle (P]- > P}, P}* = P}mn ); B OTOM ciydae

Ny
J
P

Kj(Pj): P]mm

min ,
-1, ns Pj>Pj ;

0, nns Pj SPJmin;
— He MeHbme 1 He Gonbme (PN < P < PP PR = (P 4 piny /2,
Toraa
0, na P, < Pkmin;

9P, _(pax , pmin ' .
=B+ K )‘ —exp(=1), mx P™" < P, < PP,
pmax _ pmin ‘
k k

K (P)=qexp| -

0, nst P, > P,
T $;,8 j,8) — HEKOTOPBIC MOJOKHUTETBHBIC THCITA (TIOKA3ATEIH CTETICHH).

2.5. Buioop ¢pynxkyuu 0nsa komnieKkcnoil oyenku. B 60nbnnHCTBE Cltyya-
€B HCCIIC/IOBATEIN TIPEAIONATal0T, YTO B3aHMHAsI KOPPEISLHS MEKIY OTACIb-
HBIMH CBOWCTBAaMH HPEHEOPEKUMO Malid, W HCIONB3YIOT CPEIHEB3BCUICHHYIO
OLICHKY OT/ICJIBHBIX CBOWCTB C COOTBETCTBYIOIIMMH KO3 (PUIIMCHTaMH BECOMO-
CTH my, My, ... , M, C y4eToM 3TOro, KOMIUIEKCHAsI OllcHKa KadecTBa K BBI-
TIOJIHCHUS TIpoLecca npeaAcraBuma B BUJC

K= mK;(P)+ Y m;K;(P))+Y mgK(Py)
i j k

2.6. Bwiuucnenue nocpewinocmu AK onpedenenus KoMnieKCHOU
ouenKu.

IToMHMO BBIYHCIIEHHON KOMIUIEKCHOW OIEHKH KadecTBa K , BeCbMa BaX-
HOM siBJIsIeTCs MpOo0OIeMa MOJTy4eHHs OTBETa Ha BOIIPOC O TOM, C KaKOi rorperi-
HOCTBIO OTIPEZENeHa 9Ta KOMIUICKCHAsI OIeHKa. 3aJada ONpeAeiIeHHs] TOYHOCTH
KOMIUIEKCHOH OIIEHKH KauecTBa OOBEKTa HE pelieHa 1 mo cei aeHs. [t ee pe-
HIeHus: monpoOyeM OOpaTUTHCS K ONbITY, HAKOIUIEHHOMY B TCOPUH TEXHHUE-
CKHX U3MEPEHUM.

B o0miem ciryyae, HOrpenHocTb KOMIIJIEKCHOW OLIEHKH €CTh HEKOTOpasi pe-
SYJbTUPYIOIIAA TPYIIIIBI HOFpeIHHOCTeﬁ, TIOABJIAIOIIUXCA TIPU  BBINTOJTHCHUN
Pa3IUYHBIX OIepalyii, B COOTBETCTBUH C AITOPUTMOM KOMIUICKCHOH OLICHKH.
Iorpemnocts AKX KOMIUICKCHOH OLEHKH KayecTBa OOBEKTa MOXKET OBITh
npeacrasieHa B Buze [1]
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A6 =f(AKy; AKp; AKy; AKc),

rae AKy — HOrpelHoCTb, BbI3BaHHAs TEM, YTO YYUTBIBAIUCh HE BCE CBOMCTBA,
XapakTepusyloliue kauecTBo; AK g — MOrPelIHOCTb U3-32 HETOYHOCTH OIPEse-
JICHUsI BECOMOCTEH my, mj, ... , My OUCHOK K IpOCThIX CBOMCTB; AK[y — mo-
IPELIHOCTh OLIEHKH IIPOCTBIX CBOMCTB; AK (¢ — IIOrPEIIHOCTh OLEHKHU CII0KHBIX

CBOICTB.

2.7. AHnanu3 evluuCIEHHOU OUEHKU KA4ecmea u NpUHAMUE peuieHuil.
Besikast komdecTBeHHas! OIICHKA Ka4eCTBa HMEET CMBICH TOJBKO B COYETAHUU C
TEMH PEUICHUSIMH, KOTOPBIC BHITEKAIOT U3 PA3IMYHBIX 3HAYCHUH 3TOW OILCHKH.
IIpu 3TOM OIEHKA, MOTydYEeHHAas MPOLIECCOM, JOJIKHA ONpPENeNATh (KenaTeabHO
OJJHO3HAYHO) TO pelIeHHe, KOTopoe OyaeT NPUHATO OTHOCUTENIBFHO JalIbHEHIIe-
T'0 OCYLIECTBIICHHS 3TOTO MpoLecca.

OTMETHM, YTO OJHUM M3 KJFOYEBBIX MOMEHTOB IPEJCTABICHHON METOIU-
KW M3MEpeHUs rokasarelneil kauecta npoueccoB CMK, siBisiercst hopmupoBa-
HHUE IIKaJl W3MEPeHMs KaK YacTHBIX, TaK M KOMIUIEKCHBIX mokasarteneil. Ilo-
CKOJIBKY CIUIOIIB U PsIOM MbI MIMEEM JEJIO C MOKa3aTesIsiMH, paHee He MoJBep-
TaBIIMXCS M3MEPEHUIO, TO CO3JaHHe METPOJIOTHYECKOro oOecreyeHus MIKa,
YIOBIICTBOPSIOUIUX TPEOOBAHUSAM KBAJIUMETPHUH, SBJISETCS TOBOJILHO CIIOKHOU
CaMOCTOSITEILHOMN 3aaueil.

3. le/lMeHeHl/Ie METPOJOTrHYeCKMX MOAX0/10B AJId onpeaejTeHus
MOrpelHoOCTH OUEHKH KOMIIJIEKCHBIX nokasareJjieil kKayecTBa

Hanuno siBHast aHamorust MEX,1y KOMIUIEKCHOW OLIEHKOHM KauecTBa 00beKTa
U KOCBEHHBIM H3MepeHHeM [9], mpu KOTOpOM 3HAa4YCHHE M3MEpSIeMOW BEIUYH-
HBI, PEJICTABISIONICH c000i n3BecTHYO (QyHKIMIO (QyHKIMOHAN) IpYyruX Be-
JWYMH, ONpEeAenseTcs MyTeM pacdeTa (BBIUMCICHUI) 3HAUCHHS AaHHOW (YHK-
e ((pyHKIMOHATA) TI0 pe3ylIbTaTaM MPsMbIX H3MEPEHHH BETMYHH — apryMeH-
ToB (yHkiuu. IIpsMoe W3MepeHHE COOTBETCTBEHHO BBICTYIAET aHAJIOrOM
OLIEHKH OTJICJIbHBIX CBOMCTB.

OcCHOBBIBasICh HA aHAJIOTUM MEXIy KOMIUIEKCHON OLIEHKOI KauecTBa 00b-
€KTa U KOCBEHHBIM H3MEPEHUEM, HIDKE NMPEATIOKEHbI BO3MOXKHBIE MOIXOIbI K
BBIYUCIICHUIO TIOIPELTHOCTH KOMIUICKCHBIX TTOKa3aTesel KauecTsa.

3.1. Tpaouuuonnwiii n00xX00 K ouenke nozpewiHocmu. J{omycTumM, 9To
JUISL BBIYHMCIICHNS] KOMIUIEKCHOW OIEHKH KadecTBa oObekTa (K ) MCHONb3yloT

CpEIHEB3BEILEHHBIE OLEHKU OTAENbHBIX cBoicTB (K, K,, ..., K,) c cooT-
BETCTBYIOLIMMHU KO PUIIUEHTAMHI BECOMOCTH (11, My, ..., M,,)
K:m1K1+m2K2 +...+mnKn. (1)

Tak KaKk pe3ysbTaT OLEHKH JH000ro U3 paccMaTpUBAEMbIX CBOHCTB BKJIIO-
yaeT B ce0s1 HEKOTOPBIC CIIy4YaiHbIe MOrPEIHOCTH, TO popmyity (1) «KOCBEHHO-
IO U3MEPEHUs» CyMMBI, C YYE€TOM COIJIACOBAHHOCTH OLEHOK KO3(dUINEHTOB
BECOMOCTH, MOKHO 3aIIUCATh B BUIE

K+AK =m (K| +AK ) +my(Ky +AKy) +...+m,(K,, + AK,) ,
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rae AK;, AK,, ...,AK, — nMerommuecsi aGCOMIOTHBIC TOTPEIIHOCTH OIIEHOK
COOTBETCTBYIOMIUX CBOMCTB (K, K>, ..., K,).

Ecinu sxe KoMIuIeKcHast OlleHKa KayecTBa 00BEKTa MpeICTaBIsieT cOO0H He-
JMHEHHYIO 3aBHCHMOCTb, TO HEOOXOJIMMO €€ CHavajga JIMHeapU30BaTh aHAJO-
THYHO MPUMEHIEMOM JUISi KOCBEHHBIX M3MEPEHHH METOAMKE, T.C. MyTEeM Pa3iio-
JKEHHUS! OTIPEJICIISAIONIET0 YpaBHEeHUS B psia Teiliopa B TOUKe, COOTBETCTBYIOIEH
OLICHKaM IMEPBUYHBIX BEIUUHMH, OTPAHUYUB PSIJ] TMHEHHBIMU YICHAMH.

Takum o6pasom, paccmarpuBast K Kak QyHKIHIO 7 TEpeMEHHBIX K ;

K=f(Ki,Ky s Kp),

3aMuIIeM ee MOJTHBIN TuddepeHnan

dﬂ(’:idKl +idK2 +o.+ A dK
0K, oK, oK,

Ka)K,Haﬂ 13 BCIIMYUH Ki OIICHCHA C HeKOTOpOfI a0COITIOTHOM TMOTpEeIIHO-

n-

crbio AK; . ITonaras, uro tu norpemsoctu AK; Malibl, MOXeM 3aMeHUTh dK;
Ha AK; n1 dK nHa AK

n
A%zZ%AK,- =6%AK1 +8%AK2+...+6%AK,1. )
i j 1 2 n

®opmyna (2) sBasiercss NPUOJIMIKCHHOM, TaK KaK yYUTBIBACT TOJIBKO JIH-
HEWHYI0 4acTb MpupaiieHus QyHKLIUH, OJHAKO, B OOJNBIIMHCTBE NIPAKTHYECKUX
cllydaeB OHa 00eCHeYMBaeT YHOBIECTBOPUTEIbHYIO TOUYHOCTh B OLEHKE abCo-
JIOTHBIX HorpemHocreil AKX npu BbIUMCIEHUU KOMIUIEKCHON oneHku K Kaue-
CTBa 0OBEKTA.

ITpumeHeHe TPaAULIMOHHON U1l METPOJIOTUH METOJUKH OLEHKU HOrpem-
HOCTU PE3YJIbTaTOB KOCBEHHBIX H3MEPEHHH K OIPENENICHUIO HOIPEHIHOCTU
KOMIUIEKCHOH OLIEHKHM KayecTBa OObEKTa OTKPBIBAET IIepell HaMH HOBbIE BO3-
MOXXHOCTH. B mepByio ouepenb, AaHHBIH aIrOPUTM MO3BOJSIET Oojee 00OCHO-
BaHHO IOJOWTH K BBIOOPY MaTeMaTHYECKOH MOAEIH, KOTOpasl yBsA3bIBACT 3HA-
YeHUs IoKas3aTesledl OT[eIbHBIX CBOMCTB ¢ KOMIUIEKCHOH OLCHKOU (B YacTHO-
CTU — IIPEANOYTUTENILHOTO BUIA GYHKLUHU YCPEIHEHUS).

3.2. Jlozapugpmuueckue oyenku nozpewtnocmu. Hapsny ¢ BbllleonucaH-
HOIl CXeMOli omIpeJeNIeHUs] HOTPEIIHOCTH KOMIIIEKCHOM OILICHKH KauyecTBa 00b-
eKTa BO3MOxkHa u apyras [10].

BMmecTo TpaJMLMOHHBIX OTHOCUTENBHBIX IOIPEHIHOCTEH HM3MEpeHus

AK; .
0K;=—=, i=1, 2, .., mpemmaraercss HUCIONb30BaTh JOrapupMUUECKHe
i
. Ki : e
OILIEHKH MOTPEIIHOCTEH éKi =In ? , i=1, 2, .. ,rne K;, Ki — cooTBer-

1
CTBCHHO MCTHUHHBIC 3HAYCHUA U IOJTYUYCHHBIC (OHeHeHHHe, I/I3MepeHHBIe) C Imo-

rpemHocThio; AK; = Kj — K; — abCONMIOTHBIE MOTPEITHOCTH OIEHKHU (M3Mepe-

HUS), TPEJICTABISIONIME COO00I pa3sHUIly Mexay 3HaueHHeM K, OLlEeHEHHbBIM C
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IMOrpeIIHOCTHbI0, 1 UCTUHHBIM 3HAYCHUEM Ki' OTMETI/IM, 9TO MCKIY BEINYHN-

K.

1

Ki K; +AK;
HaMu éKi n OK; cymectByer CB3b éKi =In rab In| — |=
1
=In(1+0K;).
PaccmoTpuM mpruMep IPHUIIOKEHUS MpeularaeMoro moAXxo/Aa K OleHKe I10-
IpemrHocTell m3MepeHusi 0000MIEHHOTO TToKa3aTelst kKauecTBa K .

n
Tycte K :HKiS i rme K — KOMIUIEKCHBI OOOOLIEHHBIN IOKAa3aTelb,

i=1
XapaKTepU3yIOIIUi ypoBeHb KauecTBa; K; — OLEHKM OTIENIbHBIX i-X I1OKa3aTe-
7eit KayecTBa; §; — HEKOTOPBIE MOTOKUTENbHBIE YUCIa (TOKa3aTeNnn CTETeHH);

1 — 4UCII0 OLIEHUBAEMbIX II0Ka3aTelel KauecTsa.
Ipu n=3, sy =5, =53 =1,

K=K, K, K. 3)

Ecinu B mporecce oueHku (M3MepeHust) 3aperucrpuponansl K1,K2,K3,
TO, TIOJICTABMB TH BEJIMYMHBI B (3), MOTyIUM

K=Ki-K2-K3. (4)

[ocne nenenus (4) na (3) umeem

[Mocne norapudMupoBaHUs OTyYaeM

Ex =Ck, TSk, +Ek; >

K K1 K> K3
rac ég{’:ln % , E_,Klzh’l K—l , &,Kz:ln K—z s E_,K3:1I1 K_3 .

Tak xak g =In % =In(1+38K), To ek =1+ 5K . Otcrona cuenyer,

YTO I1I0 U3BECTHBIM 3HAYCHUAM E_,g(‘ , IpU UCIIOJIb30BAHUU MpeAjiaracMoro 1moa-
X0JZa, OTHOCUTCIIbHYIO NMOIPEIIHOCTD 0K MOKHO BBIYHMCIIHTD I10 (1)OpMyJIe

5K =e5% —1

nim

3K =exp[In(1+8K)+1In(1+8K,)+In(1+8K3)|-1.  (5)

HpeaenLHaﬂ OLICHKa OTHOCHUTEJIbHOU HNOrpeuIHOCTU oK IMOJIydCeHHas C

™
HCIIOJIb30BaHUEM TPAAUIIMOHHOI'O ITOAX01a, paBHaA

BKTPISKl-‘FSKZ +6K3. (6)
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B Tabin. | npuBeaeHbI pe3yIbTaThl paciyeTa OTHOCUTENBHBIX MOIPEITHOCTEN
K pu K, paccunranubie no gopmynam (5) u (6) coorsercrenHo. TouHoe

3HAYCHHUE OTHOCHTEIBHOM HOrPeIHOCTH 8K 1oy » BBIYUCICHO 110 GopMyIte
SWTO‘{H:(K_K)/Ka 7

rre K, K — COOTBETCTBEHHO TOYHbIEC (HMCTHHHbBIEC) 3HAYEHHS KOMIUICKCHOTO
00001IEHHOr0 II0Ka3aTels KaueCTBa U OLIEHEHHbIE (M3MEPEHHbIE) C OIPELIHO-
CTBIO.

Jus Toro utoObl 3aBHCUMOCTB (5), mpeacTaBisitomias co0oil (QyHKIHO
Tpex mepeMeHHBIX 0K ,0K,,dK 3, MOKHO OBIIO TPEICTaBUTh B BHAE Tpaduka
Ha IJIOCKOCTH, ObLIO HPUHATO, 4TO OK| = 0K, =3K3 U U3MEHSIOTCS B JUama-
30He 0...100 %.

BeInoTHEeHHBIE PAacdeThl CBHAETEIBCTBYIOT, YTO morpemHoctu K, pac-
cuuTaHHbIE 110 popmyne (5), coBmanaroT ¢ 0K 1oy » BEIYUCICHHBIMH 110 (Op-

myne (7). Ipu mHeGompmmx norpemrHocTsx (O0K; < 5...10 %) TpaaumuoHHBIE

oueku K, u 8K npaxrnuecky He oTM4aroTes (M. Tab. 1 u puc. 3).

Tabmumna 1
Pe3yabTaThl pacyera OTHOCUTEIbHBIX MOTPEIIHOCTEH
3K, % 8K 5, % 8K 3,% SKTP’% 3K, % K - 70
0 0 0 0 0 0
5 5 5 15 15,73 15,73
10 10 10 30 33,1 33,1
20 20 20 60 72,8 72,8
40 40 40 120 174 174
60 60 60 180 309,6 309,6
80 80 80 240 548 548
100 100 100 300 700 700
3K, %
Joo
A0
00 2
1 N
400 “ A
300 _\l = I
- e Gl . -
200 L
- hand -
100 -
3K, %
0 u] 10 20 40 &0 I 20 o0 100

Puc. 3. CpaBHeHue pe3y/1bTaTOB BbluHcIeHUi o dpopmyaam (5) — (7):

1 — 3K , Beraucienusie o popmyse (5); 2 — K
3- 3K

T

TOYH *

BBIYHCIICHHBIE 110 hopmyte (7);

BBIYHCIICHHBIE 110 hopmyite (6)
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3akiouenune

JlaHHas cTaThsg MOCBAIIEHA BONPOCAM KOJUYECTBEHHON OLEHKH ITOKa3aTe-
Jel pe3yiabTaTUBHOCTH M 3()(HEKTHBHOCTH MPOIECCOB CUCTEMBI MEHEIKMEHTa
kadgecTBa. PaccMOTpeHBbl MOAXOIbI K (DOPMUPOBAHHMIO KOMILIEKCHOH OLIEHKH
rnokasaresei kayectsa nporeccoB. Onupasch Ha aHAJIOTHUIO MEXKIy KOMILIEKC-
HOHM OIICHKOM KadyecTBa MpOIecca M KOCBEHHBIM H3MEPEHHUEM, IPEII0KECHBI
HOJXO0/bl K BBIYMUCIICHHIO MOIPEIIHOCTEH OLEHKM KOMIUIEKCHBIX IOKa3aTreleit
KayecTna.
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Formation and Evaluation of Adequacy and Effectiveness of
Quality Control System Processes

S.V. Ponomareyv, S.V. Mironov, A.D. Sviridenko
Tambov State Technical University

Key words and phrases: quality; complex evaluation; quaili-
metric method; results errors; index; adequacy; efficiency.

Abstract: The possibility of using metrological approaches in
formation and evaluation of adequacy and efficiency indexes of
quality control system processes is considered. In particular, applica-
tion of the method of results errors evaluation of indirect measure-
ments to determination of errors in complex evaluation of process
quality is shown.
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