2017 | N°3 TEOPUSI U NPAKTUKA NEPEPABOTKWN MSICA

VIIK/UDK 637.5:005.6

DOI10.21323/2414-438X-2017-2-3-21-30
Original scientific paper

MEASUREMENT OF QUALITY MANAGEMENT SYSTEM
PERFORMANCE IN MEAT PROCESSING

O EHKA PE3Y/IbTATUBHOCTU CUCTEMbI MEHEJI’KMEHTA
KAYECTBA HA MACOIIEPEPABATBIBAIOIIEM ITPENITPUATNI

Voloshina E.S., Dunchenko N.I.
Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russia

KiroueBble cnoBa: cucrmema mMeHeOKMeHMA KA4eCcmed, pe3y-
MamueHocmo, KoHmMponvHvle Kapmot Illyxapma, keanumempus.

Annomauvus

Cospemennpiii n00x00 HOPMUPOBAHUS KaHectnsa NPOOYKMos
numanus, ocHosannvlii Ha cmandapmax VCO cepuu 9000,
yKasvieaem Ha He0OX00UMOCHb BHEOPeHUS U cepmudurkayuu
cucmem MeHeONMeHMA KA4ecmea HA nepepadamvléarouyux
npeonpusmusx. IIpu amom oueHka pe3yibmarmueHOCMu yice
odeticmeytoujux CMK 3auacmyro oxasviéaemcs 6ecomMa CrI0MHOT
3adauetl 0715 PyKo80OCMBA 6 CUTLY PA3POIHEHHOCHIU USMEPUMBLX
nokasamernetl Unu 0axe Ux OrMcymcrmeus.

B cmamve npeonoservl Kpumepuu oyeHKU pe3yomamueHocmu
npoyecca npou3soocmea MACONepepadamvléarousezo npeonpus-
MUS ¢ UCNONb306AHUEM MEM0008 WKATUPOBAHUS U KOHMPOTIb-
nowx kapm Ilyxapma. ITpedcmasnenvt paspabomarivie amopa-
MU popmy vl pacterma eOUHUHDBLX HOKA3amernel, UcHonv3yemvle
6 OanvHetiuem 075 KoMnieKCHOU ouenku. TIpuseden anzopumm
CMamucmu4eckoli OUeHKU YNpasniemMocmu npoueccd, Kormo-
poltl no3eosnsem 6 00CMYNHOL Popme KONUHECINBEHHO OUeH UMb
CMAMuUCMu4eckyo ynpasisemoctno npoueccos npou3sooc-
64 U OP2AHU306aMb CMAMUCIUYECKUTI KOHIMPONb KA4ecmea
npu nocmpoeHuu cucmem meHedxmenma Kavecmed. B ocrose
npeonoNeHHoti Npouedypol nexum HPoueccHvlil no0xod, cymo
Komopozo 6 npumeneHuu yuxkaa Iemunea: «IInanupyii — Jle-
nati — Ilposepsaiit — Jleticmayii», 4mo 1no3607sem neeko ee uH-
mezpuposarmv 6 100y 0eliceyouy10 CUCIEMY MeHeONMeHMA
Kavecmea.

BBenenne

Ha mapnamentckux cnymanusax Kommurera Tocymap-
CTBEeHHOI JlyMbl IO arpapHbIM BOIIPOCaM, IIPOMIEALINX
B Mapre 2017 roga, CTpaTern4ecKoll Leabl0 pasBUTHA I1e-
pepaboTKM CenbXO3NMPOAYKLMY OBUIO Ha3BaHO «obecre-
4eHue, Mpexx/e BCero cOOCTBEHHOro HaceneHna Poccun,
KaueCTBEHHBIMM, IOTHOLIEHHBIMI ¥ COa/JaHCUPOBAaHHbI-
MU 10 MUTATENIbHON LEHHOCTM, JOCTYIHBIMU B (puHAH-
COBOM OTHOLIEHM! HIMPOKUM CJI0sIM HaceleHNs MPOAYK-
TaMM IUTaHKs, 2 TAKXKe BBIXOJ, Ha BHEIIHVE PBIHKI U UX
3aBOEBAHIIEY.

CoBpeMeHHbIIT TOXO0f POpMIUPOBAHMSA Ka4eCTBa IPo-
JlyKTOB IMTAHNUA yKa3blBaeT Ha HEOOXOMMOCTDb BHefIpe-
HUA U CepTUPMKALNU CUCTeM MeHeKMEHTa KauecTBa,
OXBaTbIBAIOLMX BCE CTA[IVN KM3HEHHOTO IIVK/Ia IPOAYK-
LM, HA4MHAs ¢ MAaPKETMHIOBBIX MCC/IEOBAHMIL U 3aKaH-
4yBas IoCIepean3alMoHHbIMu aeiictBuamn (1, 2]. Kpo-
Me TOTO, BHe[I[peHMe CHCTeMbl KauecTBa Ha MpefupuATUN
103BOJIsIeT obecreynTh (HOPMMPOBAHME CUCTEMBI IIPO-
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Abstract

Modern methods aimed to ensure the quality of foods require to
implement and certify quality management systems in processing
plants. In this case, to measure the effectiveness of existing QMS is
often a very difficult task for the leadership due to the fragmenta-
tion of the measured metrics, or even lack thereof. This points to
the relevance of the conducted research.

The criteria for effectiveness assessment of the production process
of meat processing plants with the use of scaling methods and
Shewhart control charts are presented in the article. The authors
developed and presented the formulae for the calculation of sin-
gle indicators used for the further comprehensive assessment. The
algorithm of statistical evaluation of the process controllability,
which allows in an accessible form to estimate the statistical control
of production processes and to organize statistical quality control
in the development of quality management systems, is presented
The proposed procedure is based on a process approach, the essence
of which is the application of the Deming cycle: “Plan — Do —
Check — Act”, which makes it easy to integrate it into any existing

quality management system.

Introduction

In March 2017, the State Duma Committee for Agricul-
ture held parliamentary hearings that identified the stra-
tegic mission of agricultural processing development as
«food security, primarily for the Russian population, qual-
ity foods, adequate and well balanced in nutritional value,
affordable to the general public, as well as access and devel-
opment of foreign markets».

Modern methods aimed to ensure the quality of foods
require to implement and certify quality management sys-
tems that would contribute throughout all stages of the
product life cycle, from marketing research to post-manu-
facture activities [1, 2]. In addition, an implemented QMS

makes possible to establish a traceability system and to
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C/IeXMBAEMOCTI ¥ BOBPEMs BBIABUTH IPUYNHBI BO3HMU-
KaIoUMX e)eKTOB MU, YTO BaXKHee, IPeOTBPATUTD UX
nosiBnenne [3].

Cormacno mexaynapoiHomy ctangapty VICO 9001:2015,
cucTeMa MeHe)KMeHTa KauyeCTBa JO/DKHA CTPOUTHCA Ha
IPYHIMNIIE IPOLECCHOIO MOAXO0/A, CYyThb KOTOPOIO B IPM-
MeHeHmy nukna «Ilmanupyin — Hemait — Ilposepsit —
Heitictyit» (PDCA) [4]. OpgHako mpoBepka M OlieHKa
Pe3y/IbTaTUBHOCTY AECTBYIOIIVX Ha MscColepepabarsl-
BaolleM MPefNpUATUM IPOLECCOB 3a4acTyI0 OKa3bIBa-
€TCcsA BecbMa CI0KHOM 3ajiadyeil [yIs pyKOBOJICTBA B CHUITY
Pa3pO3HEHHOCTN OLIEHMBAaEeMbIX M3MEpUMBIX IIOKas3aTe-
nell MM Jaxke mx oTcyTcTBUA. IlosToMy menpio Hamieit
paboThI CTA/IO OIpefieieHN e KPUTepPIEeB OLIEHKN Pe3yIib-
TAaTMBHOCTY TMPOILIecca MPOU3BOMICTBA Ha Msicomepepabda-
TBIBAIONEM TP eI PUATINL.

Marepuanbl 1 MeTOAbI

Jlna onpepeneHns pe3ynbTaTUBHOCTI MPOLIECCOB OB
IpUMeHeH KBa/mMeTpudeckuil nogxop [5]. Ha mepsom
sTalle B pe3y/lbTaTe aHaIM3a Ipollecca IPOMU3BOACTBA
ObUIV CTeHepUpOBaHBI IIOKA3aTeM pPe3yIbTaTUBHOCTH,
ompefieNieHbl (GOPMYIIBI /IS BBIYMCIECHNMA MX 3HAUYCHUI
U paspaboTaHbl IIKA/Ibl OLEHKN Pe3y/IbTaTMBHOCTH I
Ka)X/IOTO IToKasaress. IIpy cocTaBmeHnn MKajbl OLEHOK
OIpefie/IANCA AMANA30H, B KOTOPbI JO/DKEH IIONacTbh
KOHKPETHBIII KpUTEpUil, HaWITy4lIeMy 3Ha4YeHUI0 KpUTe-
puA IIPHUCBaMBaIM MaKCUMaIbHOE KOJIMYECTBO 6a/IoB.

PesynbraThl

[Tporecc mpon3BOACTBA AB/ISETCS MPOLIECCOM OCHOB-
HOTO THIIA ¥ YYacTBYeT B OPMUPOBAHUY LIEHHOCTH IS
KOHe4yHOro moTpebutens [6]. [maBHOIT 1enbio0 mpoilecca
ABJISIETCS BBIIYCK TOTOBOV IPOAYKLMM HaJJIe)KaIlero
KauecTBa, IPU 9TOM 00beMbl M CPOKM BBIITYCKA TOTOBOII
HIPOAYKIMK JJO/DKHBI COOTBETCTBOBATb 3asiBKe Ha IIPO-
n3BofcTBO. CrleoBaTe/IbHO, MEPBUYHBIMY IOKa3aTels-
M OLIEHKM Pe3yIbTaTMBHOCTH IIPOljecca IMpPOU3BOACTBA
ABJIAIOTCA: KOMMYECTBO MIPOAYKIVIM BBINTYIIEHHOI C Hafl-
JIEKAIMMY Ka4eCTBEHHbIMI XapPaKTEPUCTUKAMHU, €€ KO-
JINYeCTBO ¥ CPOKM BbImycka. OfHaKO B IIOJHOM Mepe
U 00BEKTUBHO OLIEHUTb BCE IMPOM3BOJCTBO ITY ITOKa3a-
Te/U He MO3BOJIIIOT, IIOCKOTIbKY HE YUUTHIBAIOT OOIIYIO
YIPaB/IAeMOCTb HpOLeCCa M BEPOATHOCTb BO3HMKHOBE-
HIUS OTK/IOHEHMUIA.

Pemmntp 9Ty mpo6eMy HO3BOJISET OIpefe/ieHNe elle
OIHOTO IIOKa3aTe/s OLEHKV pe3ylIbTaTMBHOCTM — CTa-
TUCTUYECKOI YIPaB/IsgeMOCTH IIpoliecca IPOU3BOACTBA.
[lns ero xapakrepuctuku paspaborana popmyna (1), ot-
pakarolasi [0 BUIOB IIPOAYKLIMY, TIPOU3BOACTBEHHbIE
IPOLIECCHI KOTOPBIX HAXOAATCSA B CTAaTUCTUYECKU YIIPaB-
JIIEMOM COCTOSTHUM:

K
P, = KCY (1)
001y,
rge PCmam — PE€3y/IbTaTUBHOCTD I10 CTATUCTUYECKOI yupasnJisie-
MOCTU Hpouecca,%;

x100%,
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identify causes of failures or, more importantly, to prevent
their occurrence [3].

According to the international standard ISO 9001:2015,
a quality management system must rely on the process ap-
proach, which employs the Plan-Do-Check-Act cycle [4].
However, to check and measure the effectiveness of exist-
ing QMS in meat processing is often a very difficult task for
the leadership due to the fragmentation of the measured
metrics, or even lack thereof. This is why the objective of
the study was to define criteria for process effectiveness as-

sessment in meat processing.

Materials and methods

Qualimetric approach is used to measure the process ef-
fectiveness [5]. In the first phase, the manufacture process
analysis generates effectiveness metrics, specifies formulas
to calculate their values and determines a rating scale for
each selected metric. The scale rates specific criteria, with

top points given to the best value.

Results

The manufacture process is a main process in build-
ing value for the end user [6]. The main objective of this
process is manufacture of good quality output, while the
volume and schedule of the output must comply with the
request for production. Therefore, the primary process
effectiveness metrics are: the volume of products of due
quality, and compliance with the output schedule. How-
ever, these metrics are not enough to fully and objectively
evaluate all effectiveness, because they do not take into ac-
count the overall controlability of processes and the likeli-
hood of deviations.

To solve this problem, another effectiveness metric
must be introduced, Statistical Process Controlability.
A special formula (1) reflects the share of products manu-

factured under Statistical Process Control:

Ccy

K

[

x100%, 1)

Cmam

Where P~ — stands for Statistical Process Control ability

effectiveness,%;
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K

oy — KOIMYECTBO BUJIOB NPORYKLUM, IPOU3BOLCTBEHHDIE

IIPOLIECChI KOTOPBIX HAXOJATCA B CTATUCTUYECKY YIPAB/IA-
€MOM COCTOSTHU, €]l.;

Kum — obliee KOMMYECTBO BUIOB BBIIYIIEHHON IPORYKIUIN
B pacCMaTpUBaeMBbIIl IIEpUO], fl.

Ha msconepepabarbiBatolieM MpefUpuATUNA B Tede-
HUe TIOJIYrofja OCYIIeCTB/ISUIM cOOp M aHaIu3 JaHHBIX
0 MOTepsAX NpU TepMOOOPabOTKe Il BapeHBIX Kombac
JHOKTOpCcKas BbICIIMIT COPT M Moo4Has IepBbI COPT,
n3rotoBneHHbIX B cooTrBeTcTBUe ¢ [OCT P 52196. [Ina
OCYIECTB/ICHUSA CTATUCTUYECKOTO KOHTPOJIA aBTOPOM
6bUI0 0OOCHOBAHO NCIIONB30BAaHNE KOHTPOJIBHBIX KapT
VHJVBNUAYaTbHBIX 3HAYEHMII, B KOTOPBIX KOHTPOJIbHbIE
TPaHMIBI PACCYUTHIBAIOT HA OCHOBE MEPbI BapMalyi, 110-
JIy4eHHOJI [0 CKOJIb3SAIIUM pasMaxaM ABYX HaOJIOfieHUIL.

Craructudeckas 06paboTKa JaHHBIX O TEPMOIIOTEPSX
BKJIIOYAJIa pacyeT CPeJHeTO 3HAYeHN, CKOMb3AIINX pas-
MaxoB, BepXHUX ¥ HIDKHUX rpanuy (Puc. 1, Puc. 2).

AHanM3 KOHTPOJIBHBIX KapT IIOKasal, 4YTO IIPOLecc
IIPOM3BOJCTBA KOMOAChl BapeHoil JJOKTOpCKas, BBICIINIL
COPT HAaXOAUTCA B CTATUCTUYECKM YIPABIAEMOM COCTOS-
HUIL.

Vcxopa M3 JaHHBIX KapThl, IPY MIATOM ¥ IIECTOM M3-
MepeHMAX 3HA4YeHNUA IIOKasaTe/sd IOTepU IIPU TEepPMO-
06paboTKe TPEeBBICUIN KOHTPOJIbHbIE TPAHMIBI, YTO
yKa3bIBaeT Ha IIPOsABJIEHME O0COOBIX (HeCTy4ailHbIX) MpH-

K

-y — is the number of products manufactured under Statistical

Process Control, units;
K

061
units.

— s the total number of output in the reviewed period,

Within six months, a meat processing plant collects
and analyzes data on weight loss due to heat treatment of
the cooked Doktorskaya premium sausage and Moloch-
naya first quality sausage, manufactured in conformity
with GOST R52196. To exercise Statistical Process Control,
individual value control charts were used. They specified
control limits based on measure of variability obtained
from the sliding scale of two observations.

Statistical processing of data on losses due to heat treat-
ment includes calculation of average values, moving rang-
es, the upper and lower limits (Fig. 1, Fig. 2).

The control charts analysis shows that the Doktorskaya
premium sausageis produced under the Statistical Process
Control.

The charts data reveals losses due to heat treatment in
the fifth and sixth measurements exceeding control lim-

its, which is attributed to special (non-random) reasons.

60 T s —e—Moving range |
A_ Ckonb3awmn
5,00 pasmax, R
A fl :
4,00 — -~ Upper
control limit |
R 3,00 BepxHuii
/ \ A/ \ / \ / KOHTPOINbHbIN
2,00 2 \l npepen UCLx
AV IRV R
0’00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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Fig. 1. Individual value control chart and sliding scale for weight loss due to heat treatment of the cooked «Doktorskaya» sausage
Puc. 1. KouTponbHas KapTa MHAMBMAYQTbHBIX 3HAYEHMIT M CKOJB3SIINX PA3MAxoB IS MOTePh IpK TepMooOpaboTKe KOmbachl BapeHOI

«JJoKTOpCKasA»
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Fig. 2. Individual value control chart and sliding scale for weight loss due to heat treatment of the cooked «Molochnaya» sausage
Puc. 2. KouTponbHas KapTa MHAMBMAYQTbHBIX 3HAYEHMIT M CKOMB3SIINX PAsMAxoB JIA MOTePb IpH TepMoobpaboTKe KOmbachl BapeHOI

«MonoyHas»

Fig. 3. Individual value control chart and sliding scale for weight loss due to heat treatment of the cooked «Molochnaya» sausage after adjusting
Puc. 3. KoHTposbHas KapTa MHAMBUAYATIbHBIX 3HAYEHNIT I CKO/IB3AMINX PAa3MaxoB LS IOTePb IIPY TepMOoo6paboTKe Kombach! BapeHoil «Mo-
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4yH. [0 OCTaNbHBIM KPUTEPHSIM MPOLIECC CTATUCTUYECKN
yupasiAeM. [l JabHeIIero aHaan3a JaHHBIX UCKIIIO-
4)MM U3 KapThl 3HaUeHWs, BBIIIEAIINE 3a Ipelesbl KOH-
TponbHBIX rpanuy (Puc. 3).

[Ipy KOppeKTMpOBKe OBUIM MCKIIOYEHbI 3HAYEHUA 5
U 6, IepeCcYNTAHbI 3HAYEHSI CPEJHETO U CKOJIb3SIUX pas-
MaxOB, 3aHOBO BBIUNMC/ICHbI KOHTPOJIbHbIE I'paHMIbL. Pe-
3y/IbTaThl KOPPEKTUPOBKY YKa3bIBAIOT Ha TO, YTO IIPOLIECC
CTAQTUCTUYECKH YIIPAB/IAEM.

[TocnemoBaTebHOCTDb JIEMICTBUIL 110 AHANNU3Y KOH-
TPOJIBHBIX KapT OTPaKeHa B aJTOPUTME OLIEHKMU CTaTH-
CTUYECKOII YIIPaBIAeMOCTH Ipoliecca IPOM3BOACTBA Ba-
PEHBIX KOMOACHBIX M3Je/INil, BKIKYAoIeM cOOp JaHHBIX
0 [OTepsIX IPYU TePMUYECKOt 06paboTKe, X CTaTUCTUYe-
CKYI0 00pabOTKY, IOCTPOEHMEe KOHTPOIbHBIX KapT MH/V-
BUJIya/IbHbIX 3HAYEHMII U IPOBEPKY UX HA COOTBETCTBIE
BOCBbMU Kputepusm cornacHo 1SO 7870-2:2013 [7].

Iliis1 omperenieHns, HAXOAUTCS /I TIPOLECC IPOU3BOJ-
CTBa KOHKPETHOTO BIJia MACHBIX U3JE/NUIL B CTaTUCTIYe-
CKYI yIIpaB/IsieMOM COCTOSIHUM, OBUI pa3paboTaH aIrOpUTM
pacueTa IOKasaTe/sl CTATUCTUYECKON YIPaBIAEMOCTH,
OCHOBAHHBII Ha CTaTMCTUYECKOM KOHTpPOJIe IIOTePb Mac-
ChI, IPOUCXOMALINX Ha cTafuu TepMoobpabotku (Puc. 4).

ANTOPUTM OLEHKM CTAaTUCTUYECKOI YIPaBIAEMOCTH
mpoliecca MPOM3BOJCTBA BAPEHBIX KOMOACHBIX M3[E/MNi
BK/IIOYaeT COOp [JAHHBIX O IOTEPSX IPYU TEPMUYECKOI
06paboTKe, X CTATUCTUYECKYI0 00pabOTKY, IIOCTpOeHe
KOHTPOJIbHBIX KapT MHAMBU/Ya/IbHbIX 3HAYeHUIT U IIPO-
BEPKy MX Ha COOTBETCTBME BOCBMU KpUTepMAM. Takum
06pa3oM, pa3pabOTaHHBIN A/ITOPUTM B 4ETKOI AOCTYI-
HOJ opMe MO3BOMAET KOIMYECTBEHHO OLCHUTb CTATH-

Table 1. Production process effectiveness individual metrics

The processes are statistically controllable under other cri-
teria. To further analyze the data, the values beyond the
control limits are excluded from the charts (Fig. 3).

The values 5 and 6 were excluded after adjustments, the
average and sliding scale proportions, as well as control
limits, were recalculated. The results indicate that the pro-
cess is statistically controllable.

The sequence of actions for control chart analysis is re-
flected in the algorithm for calculating Statistical Process
Controlability over manufacture of cooked meat products,
including data collection on losses due to heat treatment,
statistical processing of the data, making individual value
control charts and verifying their compliance with the
eight criteria according to ISO 7870-2:2013 [7].

To determine whether the manufacturing process of a
particular kind of meat products is statistically controlled,
the algorithm was developed to calculate Statistical Process
Controlability based on statistically controlled weight loss
due to heat treatment (Fig. 4).

The algorithm for calculating Statistical Process Con-
trolability of cooked meat products manufacturing in-
cludes data collection on weight loss due to heat treat-
ment, statistical processing of the data, making individual
value control charts and verifying their compliance with
the eight criteria. Therefore, the algorithm is to quantify

Ta6muua 1. ExMHmyHble MOKa3arenu pe3yIbTaTuBHOCTY mpouecca «[IponsBoxcTBo»

Process effectiveness metric |
Ne  Tloxasatenn pe3ynbTaTMBHOCTH
nmpomnecca

Metric description | Xapakrepucrika
NOKa3aTerns

Effectiveness by outputquality |
1 Pe3ynpraTMBHOCTD IO KQ4eCTBY
TOTOBOII PO YKI{UN

Effectiveness by output volume |
2 Pe3yIbTaTUBHOCTDH IO KOMIYECTBY
TOTOBOIi MPOYKINK

Effectiveness by output compliance

3 with schedule | Pesynpratusroctn
110 CPOKaM BBIIIYCKA FOTOBOI

NPORYKIMI

Statistical Process Controlability
4 effectiveness | Pesynprarusrocts

IO CTATHUCTIYECKOM

YIPaBIAEMOCTH HPOLECCOM

Compliance with all output
requirements specified in regulatory
and technical documentation |
CooTBeTcTBHE TOTOBOI IPOTYKIIII
BceM TpeboBanusam HJI u T

Volume compliance with the request

for production | CoorBeTcTBIE 3a51BKE
Ha IIPOM3BOJCTBO MO KOMIYECTBY

Schedule compliance with the request

for production | CooTBercTBIE 3a51BKE
Ha MPOU3BOJCTBO IO CPOKAM BBINTYCKa
TOTOBOJI IIPOTYKIIMH

The number of products manufactured

under Statistical Process Control |
XapaKTepusyet JOTI0 BUIOB
IPOJYKINH, IPOU3BOICTBEHHBIE
IPOIIeCChI KOTOPhIX HAXONATCS

B CTATHCTUYECKM YIIPABIAEMOM
COCTOSAHUM

25

Metric name |
0O6o03HayeHNe Rating scale | Illxana ouenok
NoKa3arens
1 — below 80% | 1 — menbue 80 %
2—80%1t089% |2 — or 80% 1089 %
P, 3—90%t094% |3 — o1 90 % 10 94%
4—95%t099% |4 — ot 95 % 1o 99 %
5—100% | 5-100%
1 — below 50 % | 1 — menb1e 50 %
2—51%t070% |2 — ot 51 % 1o 70 %
P 3—71%1t089% |3 — or71% 1089 %
4—90% t0 99 % | 4 — ot 90 % 1o 99 %
5—100t0 110% | 5— 100-110%
1 — below 25% | 1 — menb1e 25 %
2—25%
P, 3—30%
4—50%
5 —100%

Crar

1 — below 80 % | 1 — menbure 80 %
2—80% to89% | 2 — or 80% 1o 89 %
3—90%t094% |3 — o1 90 % 10 94 %
4—95%t099% | 4 — o1 95 % 150 99 %
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CTUYECKYIO YHPaBIAEMOCTb IPOLIECCOB IMPOU3BOACTBA
BapeHbIX KOTIOACHBIX M3/e/INI I OPraHN30BaTh CTATUCTHU-
YeCKMil KOHTPO/Ib Ka4yeCTBa IIPU OCTPOEHUN CUCTEM Me-
He[[)KMeHTa KayecTBa.

B pesynbrate mpoeneHHOI paboThl 6bITa chopMu-
poOBaHa Ipolefypa OLeHK! Pe3y/lIbTaTUBHOCTY IIpoliecca
nponssogcTa (Tabs. 1), BKIHOYaKOI[as aIrOPUTM OLIEHKN
CTATUCTUYECKOI YIPABAAEMOCTM IIpolecca, (HOPMYIIbI
pacueTa eIMHMYIHBIX TOKAa3aTellel, a TAaK)Ke CUCTeMa Iiepe-
BOZIa B Oa/IbHBIE OLIEHKY, KOTOPbIe MO>KHO MCIIO/Ib30BATh
KaK CaMOCTOATE/NbHO, TaK ¥ BKIIOYATbCA B 0OLIYIO CHCTe-
My oleHKM pesynbratuBHOocT CMK MsAconepepabaTbiBa-
IOLLero IPeIpUATIL.

O6cyxpenne

B Poccun Bce 6omble MpeanpuATHil MUIEBON TIPO-
MBIIIEHHOCTH IpoxonAaT cepru¢pukanmio CMK, n xa-
KZ1asl U3 HUX CTA/IKMBAETCS C HeOOXOAMMOCTBIO BHEAPATD
METOAMKY OLIeHKM pe3y/IbTaTMBHOCTY CUCTEMbI KayecT-
Ba. OTedecTBeHHBIE M 3apyOe>KHbIe aBTOPBI IIpefiIara-
10T pas/JIMYHble IOAXOMbI, OFHAKO OOJBIINMHCTBO CKIIO-
HAIOTCSA K HEOOXOAMMOCTY OIpefie/IeHUs efVHIYHBIX
IoKasaTesiell U MpuBefieHNe X K 00001IeHHOMY 3Haue-
HUIO pa3nuyHbIMU criocobamu [8, 9, 10]. Tak, Sumaedi S.
u Yarmen M. B cBOell paboTe IpefIaraloT MHCTPYMEHT
I/1 OLleHKM Pe3yIbTaTUBHOCTU CUCTEMbl MEHeIPKMEHTa
KayecTBa OCHOBAHHBI Ha M3MepeHun 12 BenudyuH n 33
nHAnKatopos [11]. B ocHOBY BbIOOpa MHAMKATOPOB IIO-
JIOXKEHBI IPUHIVIIBI BCEOOIero yIpaBieHNs Ka4yeCTBOM
[12], a Tax>Ke IPOM3BOANUTEIBHOCTD IIpoliecca U puHaH-
COBBI€ TTOKA3aTeNMN.

ITo mpepnoxennoit Kymukockum C.A. [13] 5-6an-
npHOM 1Kase (0T 0 1O 5) OLEHKM pa3MUMYHBIX METOJUK
ObUI TIPOBefleH aHaIN3 pa3pabOTAHHON aBTOpaMM IIPO-
LieAyphl OLIEHKM pe3yIbTaTUBHOCTM. B mTOre IOTy4eHb
C/IefyIolLe Pe3yabTaThl: IO IIOKA3aTEeIAM «CTEleHb OX-
BaTa YpOBHeIl YIpaBIeHNA», «<00BEKTUBHOCTD JaHHBIX»,
«CTeNeHb COOTBETCTBYA YCTAaHOB/IEHHBIM TPeOOBaHUAMY,
«COTIOCTABUMOCTD PE3Y/IbTATOBY», IIEPUOANIHOCTD OL[eH-
KI1», <IIPO3PavyHOCTD U CTPYKTYPUPOBAHHOCTD PacUeTOB»,
«HAIJIAIHOCTD», <yPOBEHb aBTOMAaTU3ALIY PacueTOB» Me-
TOZiMKa Habpasa 5 6a/lIoB; IO IOKa3aTe/sAM «KOMITIEKC-
HOCTb KPUTEpUEB OLIEHKI», «VMHTEpIIPeTalns pe3y/b-
TaTOB» M «IIPOCTOTA OCBOEHMsI» — 4 6ajia U TONbKO IO
II0Ka3aTeNio «YHUBEPCaIbHOCTb» — 3 Oaia.

ITony4eHHbIe JaHHDBIE TOBOPAT O KOMIIJIEKCHOM IIOfi-
xofe K oleHke pesynbratuBHoct CMK Msconepepaba-
TBIBAIOLIETO IPEAIPUATISA, OFHAKO /I MCIIO/Ib30BAHNA
Ha IpyTYX OpefupuATUAX TpebyeTcs gaabHeias fopa-
6oTKa.

OnucaHHasg B CTaTbe METOAMKA BKJIIOYEHA B CTAH-
maptel opranmsanun: CTO «IIporenypa oneHKM pe3yib-
TaTMBHOCTY IIPOLECCOB >KM3HEHHOIO IVK/IA BapeHBIX
konbacubix manemmit» 1 CTO «IIpouenypa oueHku cTa-
TUCTUYECKOJ YIPaB/AeMOCTM IIpollecca IIPOU3BOLCTBA
BapeHbIX KOMIOACHBIX U3TIeNNIT».
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Statistical Process Controlability of cooked meat products
manufacturing in an understandable and simple manner,
and organize statistical quality control when building qual-
ity management systems.

As a result of the research undertaken, a procedure
for process effectiveness measurement was developed
(Table 1), including an algorithm for calculating Statisti-
cal Process Controlability, formulas for individual metrics,
as well as a points system, which can be used both inde-
pendently and incorporated into overall QMS eftectiveness

management in meat processing.

Discussion

In Russia, more and more of the food industry plants
undergo QMS certification, and each of them is faced with
the need to implement a method of assessment the system
effectiveness. Domestic and foreign authors offer different
approaches, but most of them tend to setthesingle indica-
tors and then bring them to a common value in different
ways [8, 9, 10]. So Sik Sumaedi and Medi Yarmen offer
a tool in their work for assessing the effectiveness of the
quality management system based on measuring of 12 val-
ues and 33 indicators [11]. The indicators selectionis based
on the principles of total quality management [12], as well
as on process performance and financial results.

Procedure for efficiency assessment developed by the
authors was analyzed according to five-grade scale (from
0 to 5) for assessment of different methods proposed by
S.A. Kulikovsky [13], and the following results were ob-
tained: such indicators like «degree of management levels
coverage,» «objectivity of data,» «degree of compliance
with specified requirements», «comparability of results»,
«frequency of assessment», «transparency and structured-
nessof calculations», «visibility», and «automation level of
calculations» were estimated at 5 points; «complexity of
assessment criteria», «interpretation of results» and «ease
of learning» at 4 points, and only «universality» was esti-
mated at 3 points.

The collected data shows the integrated approach to
the effectiveness assessment of the QMS of meat process-
ing plant, however, the use at other plants requires further
adaptation.

The described methodology is included in the follow-
ing company standards: Company standard «Procedure for
performance assessment of life cycle processes of cooked
sausage products» and Company standard «Procedure for
statistical controllability estimation of the manufacturing
process of cooked meat products».
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BriBogbr

ABTOpaMIn ycTaHOBJIeHbl 27 eAMHMYHBIX IIOKas3aTe-
7ell pesyNbTaTMBHOCTH IIPOLIECCOB CUCTEMDI YIIPaBIeHNUA
KaueCTBOM  MsCOIepepadaThIBAONIEr0  IPeIIpusaTHs,
BbIBefleHbI (GOpMynbl MX pacdera. PaspaboraHa Mare-
MaTu4ecKas MOJENb OLIEHKM pe3y/IbTaTMBHOCTH IIPO-
LIECCOB CHUCTEMbI yIpaBlI€HUA KadyeCTBOM BapEHbIX
KobacHbIX u3zenuit. Pazpaboran 1 anpobupoBaH B Ipo-
V3BOACTBEHHBIX YCIOBUAX AJATOPUTM MOHUTOPMHIA pe-
3y/IBTATUBHOCTY IIPOLIECCOB U BBIPAOOTKY YIIPaB/IAIOLINX
BO3fe/CTBUIL. [labHENIM HalpaB/lIeHUEM [esATellb-
HOCTU ABIAETCA aJalTalyuA INPEIIOKEHHON MeTORVIKA
OA APYTUX TPeANpUATHUI MUIIEBOV MPOMBIIIIEHHOCTI
C Y4€TOM OTpac/ieBoil crenuuKm.
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Conclusion

27 single indicators to evaluate the effectiveness of the
quality management system processes of meat processing
plants are identified, and the formulas for their calculation
are devised. The mathematical model for evaluation the ef-
fectiveness of the quality management system of cooked
sausage products is developed. The algorithm of monitor-
ing of process effectiveness and development of controlling
actions is elaborated and tested under production condi-
tions. Adaptation of the proposed method for other food
industry plants considering industry specifics will be the
direction for further activity.
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