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AHnHomauyus

Ynpaenenue KoHKYpPeHMOCHOCOOHbIM NPOU3BOOCIHIBOM HEBO3MOMNC -
HO 6e3 KoMNIEKCHO020 MOHUMOPUHeA ONACHOCTET U YNPas/eHUs
KpUMu4eckumy napamempamu Ha Kaxoom smane npouseooc-
8a NUW4EE020 NPOOYKMA OM MOMEHIA NOCMYNIeHUS HA Npeo-
npusmue coipbsa U MAmepuanos 00 nepedauls 20/Mo6020 NPoOyK-
ma HA peanu3auulo, 4mo 3ampyOHUMenvHo 6e3 COBpemeHHOLI
IT-noddepscxu npoyeccos. ITooxod XACCII (HACCP — ananus
onacrocmeti u Kpumudeckue KOHMPONbHvle MOUKY) O 0bec-
neueHus 0e30nAcHOCMU NPOOYKIMA OMUder OM UCHbIMAHUL
20mosozo npodykma Ha coomseemcmeue mpebosarnuem HuT]l,
U noouepKUBaen BANCHOCHD NPOUECCHO20 NO0X00d K MOHUMO-
puHey HA KaxO0oM dmane npou3sooCcmea NuUULe6020 NPoOyKma.
Boisenenue kpumuueckux xoumponvroix mouex (Critical Control
Points (KKT) — amo aman pabomol, 20e npusHaemcs npucymcm-
8Ue PUCKA NPoU3Bo0CHed Hebe30NacH020 07 300P0Bbs Hernose-
Ka nPoOyKma, U B03MONCHO NPUHAMUE MEP NO €20 YCMPpareHuio,
npedynpexcoeHu0 Uy CoKpaueHu0 00 NPUEMIEMO20 YPOBHSL.
Spgexmusrocmv cucmemvt XACCII npednpusmus 3nauumenv-
HO NOBbIUAEMCS NPU UCHONIL30BAHUU NPOZPAMMHOZ0 KOMHIIEKCA.
B cmampve usnoxcervl mermo0onozueckue 0CHOBb! peuieHus 3a0a-
uy no paspabomxe IT nodxoda k udeHmMuGuUKAUUU KPUMUHECKUX
KOHMPONbHOIX MOUeK 6 MPoPonoUecKkoli uenu npoussoocmea
MACHLIX NPOOYKMO6 om nonst 0o nompebumens. Paspabomaro
anzopummuecKoe U npozpammroe obecrieueHue HUCIeHHOU pea-
nuzavuy «llepesa NPUHAMUS peudeHUll» 0N Kax0020 dmand, no-
360715TI0U4€E BOIABUMD CYULECMEYIOUsUE ONACHOCUY, UOeHMUPU-
yuposamy pucku, ycmarosumv KKT u oxapaxmepusosamo ux.

BBegenne

TpaguuyoHHble CcXeMbl IIOATBEPXKIEHUA KauecTBa
1 6€30IacCHOCTY IPOAYKLMY 6a3MPYIOTCA Ha OLIEHKE OT-
Ie/bHBIX TI0Ka3aTeieit, HofIeXall X KOHTPOIo. B ocHOB-
HOM, 3TO OCYIIECTB/ISETCS Ha 3Tale BBIXOAA TOTOBOTO
IPOAYKTA C NpefUpuUATUSA B peanusauuio. B aTom ciy-
qae INpeJCTaB/AETCA 3aTPYHUTENbHBIM ellle Ha CTafiuu
IPOEKTNPOBAHMS TIPOM3BOACTBA IIPOTHO3MPOBATL Be-
pOSITHbIE OTK/IOHEHM:A IIOKa3aTesneil 6e30IacHOCTM IIpo-
OYKLMU ¥ peann3oBaTh afleKBaTHbIe IpeRyIpexatolye
MepONpUATHs, KOTOPbIe B Ja/IbHEIIeM MOTYT COKPaTUTD
3aTpaThbl Ha ee NOpaboTKy U NepepaboTKy, b0 yTumm-
3aIMy — B CIydae OTPULATENbHBIX Pe3y/IbTaTOB IIPY C-
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Abstract

Competitive production management is impossible without com-
prehensive hazard monitoring and critical parameters control at
every stage of food production from raw material and auxiliary
materials delivery to ready product realization, which is difficult
without modern IT-support. The HACCP (Hazard Analysis and
Critical Control Points) approach to product safety differs from
ready product testing for compliance with NaTD requirements
(Normative and Technical Documentation) and emphasizes the
importance of the process approach to monitoring at every stage
of food production. Critical control points (CCP) identification is
a stage, where the presence of a risk of manufacturing products
that are unsafe for human health is recognized and it is possible to
take action to its elimination, prevention or reduction to an accept-
able level. The use of software package significantly increases the
enterprise HACCP system efficiency. The article describes meth-
odological bases for IT-approach to the CCP identification in the
trophological meat production chain from field to fork. The algo-
rithmic support and software for the «Decision tree», which allows
detecting existing hazards, identifying risks, determining CCPs
and describing them, has been developed.

Introduction

The traditional schemes of product quality and safety
confirmation are based on the evaluation of selected indi-
cators, which are subjected to control. Basically, it is carried
out at the stage of ready product output from an enterprise.
In this case, it is difficult to predict, as early as at the stage
of manufacturing design, the probable deviations of prod-
uct safety indicators and implement adequate preventive
measures, which potentially can reduce costs for product’s

rework, or utilization — in case of negative test results. The
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neiTanuax. [Ipeummymectso cuctempr XACCII cocrout

B BO3MOXKHOCTY IIPMMEHeHNA ee IPUHINIIOB Ha BCeX 9Ta-

Iax TeEXHOJIOIMYEeCcKOo 1enm [1-5].

B Hactosimmee Bpems cuctemsl XACCII (HACCP —
Hazard Analysis Critical Control Point) npumeHnsioT Bo
BCeM LIVBIIM30BAHHOM MUpe KaK Ha/[eKHYIO 3aIIUTY I10-
TpebuTesieit OT BO3SMOXKHBIX OIIACHOCTEIA.

Konuenmusa XACCII 6pima paspaborana B CIIA
B 1973 r., EBponeiickuii Coros BIepBble BOCIIONIb30Ba/ICs
ell TonbKo B 1990 I. B paMKax MCCIENOBATENbCKOTO IIPO-
exTa, B Poccuu ke To7bK0 B 2001 I. 6BV BBEJIEHBI IPIH-
bl XACCIT kak MHCTpyMeHTa yIpasjieHus 6e3ormac-
HOCTBIO IIPOM3BOAICTBA INIIEBOTO NpoayKra. OmHAKO [10
miond 2013 roga BHeLpeHMEe CUCTEMHOIO yIpaBeHusa Ka-
yecTBOM Ha ocHoBe npuHuMnoB XACCII ocraBanoch 1o-
OpOBOJIBHBIM /I POCCUIICKMX NUIIEBBIX HMPEANPYATHIL.

Cornacno xonnenuuy XACCII [6], paspaboTka cucte-
MBI TOJDKHA BK/IIOYaTh TPY CTafuy (9Tama):

— OlLleHKy ruruenndeckoit onacuocru (Hazard), cBsasan-
HYIO C OIIpefie/IeHHbIM IMIIEeBbIM IIPOAYKTOM U OIpe-
JieTIeHe PUCKa;

— olIpefeNieHie KpUTUIECKIX KOHTponbHbIX ToyeK (KKT),
B KOTOPBIX MOXKET IPOABUTBHCA HEHOIYCTUMBIN PUCK;

— BBIABJIEHNE U OTCIEXMBaHMEe KOHTPOJIBHBIX Iapame-
TPOB, C IOMOIIBI0O KOTOPBIX MOXXHO IIPEeIOTBPATUTh
WIN CBECTH [0 TIPMEeM/IEMBIX IIaPaMeTPOB MMEIOLIeCs
OTIACHOCTM.

Ins 000CHOBaHMs KOHTPOJIBHBIX TOYEK CHUCTEMa
yIpaBjieHus 6€30IaCHOCTBIO MNIIEBBIX IPOJYKTOB 6asu-
pyeTcs Ha ClIeRyOIX IPYHIMIAX:

— aHa/n3 OMaCHbIX GAKTOPOB U NAEHTUDUKALVS PUCKOB
Ha BCeX 9TaIax IPON3BOACTBA;

— ompepeneHye KpUTUIeCKX KOHTponbHBIX Touek (KKT);

— YCTaHOBJIEHNE KPUTUYECKUX IIPeNeNoB I KaxX7oil
KKT — omnpepenenne Kputepus, KOTOPbI CBUETe/b-
CTBYET O TOM, UTO IIPOLIeCC HAXOAMTCS O] KOHTPOJIEM;

— YCTaHOBJICHUE TIOPAAKA BBIIOMHEHUA MOHUTOPMHIA
KKT;

— pa3paboTKa KOPPEKTUPYIOLIMX AEICTBUII B TOM CIIy-
Jae, eC/IV IIPOLIeCC BBIXOANT M3-TI0J KOHTPOJIS;

— y4eT ¥ BHefIpeHMe IOKYMeHTallny;

— IIpOBepKa >KM3HECIIOCOOHOCTY CHCTEMBI.

[TprMeHNUTENIbHO K MACHBIM IPOAYKTAaM BeCbMa aK-
Tya/IbHOI ABJIAETCS 3aadya MMUTAIVIOHHOIO MOJEINPO-
BaHMA B3aMMOJIENICTBMA XapaKTePUCTUK, KaK CPefCTBO
AMarHOCTMKY ¥ IPOTHO3MPOBAHMSA KOHEYHOTO KauecTBa
u 6€30IacCHOCTY IPOAIyKTa. PelreHie aToit 3aa4n no3so-
JIUT peanu3oBaThb OIlepaTHBHOE YIIPaBjIeHMe IPoLeccaMu
IIPOM3BOACTBA ¥ ONTUMM3ALNIO TEXHOIOTMYECKNX Iapa-
METPOB B PEXJMe PeaIbHOTO BPEMEHI.

Ilesp pabOTHI 3aK/TI0YAETCS B ONIPEfe/IeHII METOROTIO-
TUYEeCKUX HOAXOMOB IS pa3paboTKM aIrOpPUTMUYECKOTO
U IPOTPaMMHOTO o0ecIiedeHUs YMC/ICHHOI peann3alyn
«[lepeBa PUHATHUSA PeLIEHMIT» ST KQXOr0 3Tara Tpo-
(onornyeckoii 1eny, MO3BOJAIILEIO BIABUTD OIMACHbIE
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advantage of HACCP system lies in the possibility of using

its principles at all stages of meat production chain [1-5].
At the present time, the HACCP (Hazard Analysis and

Critical Control Point) systems are used throughout the

civilized world as reliable protection of consumers against

possible hazards.

The HACCP concept was developed in the USA in 1973,
European Union used it for the first time only in 1990 in
the framework of research projects, and, in Russia, the
HACCP principles were introduced only in 2001 as a tool
for food manufacturing safety control. However, the intro-
duction of quality system control, which is based on the
HACCP principles, was voluntary for Russian food enter-
prises until July 2013.

According to the HACCP concept [6], the design of the
system must include three stages:

— hygienic hazard evaluation, which is related to a certain
food product, and risk assessment;

— determination of critical control points (CCP), where
unacceptable risk can appear;

— identification and monitoring of control parameters, by
which it is possible to prevent or reduce existing haz-
ards to acceptable parameters.

For the justification of control points, a food product
safety control system is based on the following principles:
— analysis of hazardous factors and identification of risks
at every production stage;
identification of critical control points (CCPs);
establishment of critical limits for every CCP -determi-
nation of a criterion which indicates that the process is
under control;
establishment of a CCP monitoring order;
establishment of corrective actions in case if the process
goes out of control;

— establishment of recordkeeping and documentation
procedures;

— establishment of system verification.

In the context of meat products, the task of imita-
tion modeling (simulation) of characteristics interactions
is quite topical as a tool for diagnostic and prediction of
product final quality and safety. The solution to this prob-
lem will allow implementing operational control of manu-
facturing processes and optimization of technological pa-
rameters in real time.

The purpose of the work lies in determination of
methodological approaches for development of algorith-
mic support and software for the «Decision tree» for ev-

ery stage of the trophological chain, which allows identi-
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¢daxTopsl, oneHnTh prcku 1 ycraHoButb KKT Ha mpume-
pe IepepabOTKY MACHOTO ChIPbsI ¥ IIPOM3BOACTBA MACHOI
npopykuym. IIpu aToM, mox TPogOIOrMIecKoil Lemnbio
MBI IOHMMaeM (rpeu. trophia — nuranmue, logia — Hay-
Ka) Hay4HO-000CHOBAHHYIO ITOCTIE[OBATENIBHOCTD STAIIOB
IPOM3BOACTBA U TOTPeO/NeHNs MUIIEBBIX IPORYKTOB,
OKa3bIBAIOLINX aMIMEHTApPHOE BO3/IE/ICTBIIE HA OPTaHU3M
YeJIoBeKa.

Paszpaborannbiit IT-nakeT mpegHasHavaeTCs i MaK-
CUMaJIbHOJ aBTOMAaTM3alMM MpOLlecCa MOHMTOPMHTIA
M KOHTPOJIS IIOKa3aTesiell 6e30IIacHOCT ¥ KavyecTBa Ha
KaKZIOV CTafiyt BBIPAaOOTKM MUIIEBOTO MIPOAYKTA.

Marepuaibl M METOAbI

B coorBerctBun ¢ mpunnunamyu XACCII noxg KKT
MIOHMMAETCA TOYKa, OIlepalys WM IPOLEecc, B KOTOPOM
IPUCYTCTBYeT PUCK IIPOU3BOCTBA IIPOAYKINY, OIIACHO
JUIA 3J0POBbS YeNOBEKA, U Il MOXKET ObITh MCIO/Mb30Ba-
HO YIpaBJAollee BO3/IEJICTBIE, JOCTATOYHOE JI/IA IIPENIO-
TBpallleHNs PUCKA WINM €r0 CHIDKEHMS 10 IPUeM/IeMOTro
yposHs [7-12].

[Ipemmaraemass MeTofuKa OOBeNUHAET TPU CTAAUN
(3Tama) B eAVHBIN IPOLECC KOMIIBIOTEPHOTO aHa/M3a
n npepnonaraet ¢opmuposanme cucrteMbl KKT ¢ nc-
[I0/Ib30BaHNEeM IPOAYKIMOHHBIX NPABUI U KJIACTEPHOTO
aHanu3a o6pabaTpiBaeMbIX MHPOPMAIMOHHBIX MaCCUBOB,
IpefCTaBIeHHBIX B BY/Ie MATPUYHBIX MOJEIelL.

Hnsa ycranosnenusa KKT n kputndeckux npepenos:

e IIPOBefieHNE CUCTEMHOIO aHanm3a TPOQOTIOrNIecKoi
eI MACHBIX IPOAYKTOB OT IOJIA IO IIOTPeOMUTeI;

e cbop u ob6oOIeHne BceX CYIeCTBEHHBIX (paKTOpOB,
HOSIB/IEHNE KOTOPBIX BO3MO)KHO Ha TeXHOJIOTMYECKNX
oIepaunsix;

e IIyTeM SKCIEPTHBIX OLIEHOK BbISIBJIEHNE KOHTPOJIIpYe-
MBIX (PaKTOPOB;

e IIOCTpPOEHME IapaMeTpUYecKUX MOoe/nell TeXHONIOIN-
YEeCKUX OIepaLuii;

e OmpefiefieHNie KPUTUYECKMX KOHTPO/IbHBIX TOYEK B CO-
OTBeTCTBUM C OCHOBHbIMM npuHuMmamyu XACCII
U C MICIIOIb30BaHMeM «JlepeBa IPUHATYS pelleHniT».

PesynpraThI

KoHLlenuusa MHTEIrpUMpOBaHHOTO KOHTPOIA TpebyeT
OTKPBITOJ KOMMYHMKAaIMY U IPMMEHEHUA COOTBETCTBY-
IOIIVX MH(OPMAIMOHHBIX TEXHOIOTMIL. Bee yuacTByromie
B IIPOM3BOACTBe (OT IPOM3BOAUTENENl KOPMOB [0 IpO-
JIaBIIOB) JO/DKHBI BECTV COOTBETCTBYIOLYIE 3AINCH O Jie-
ATENIBHOCTY, I COOTBETCTBYIOIIME JJAHHbIE JIOJDKHBI IIpe-
JOCTAaBJIATbCA BIACTAM. TONMBKO TakuM 00pa3oM MOXKHO
IOOUTHCS BO3SMOXKHOCTY 0OPAaTHOTO MPOCTIeKMBAHNSA TOTO
VTV MTHOTO NMPOAYKTa. BO3SMOXXHOCTD TaKOTO MPOCTIEXNBA-
HIUA ABIAETCA Ba)KHOM YacTbl0 KOHUENIMM MHTErpUpO-
BaHHOTO KOHTpOJIA. OHa TpebyeT KOHTPOJIA 32 KOPMJICHM-
€M >KUBOTHBIX, MICHTU(UKALNY KUBOTHBIX ¥ CPEACTB UX
HepeBO3KI, BefleHA 3alMcell O IPUMeHeHN aHTUONOTH -
KOB U JPYTOM JIeU€HUY >KMBOTHBIX, YeTKOTO MapKIpoOBa-
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tying hazardous factors, evaluating risks and determining
CCPs by the example of meat raw processing and meat
production. Herewith, we understand by the trophologi-
cal chain (Gr. trophia — food, logia — science) a science-
based sequence of stages of food manufacturing and con-
sumption, which has an alimentary impact on the human
organism.

The designed IT-package is intended for maximum
automation of the process of monitoring and controlling
safety and quality indicators at every stage of food produc-

tion.

Materials and methods

According to the HACCP principles, a CCP is a point,
an operation or a process, where there is a risk of manufac-
turing products, which are hazardous for human health,
and where control action, which is sufficient for risk pre-
vention or reduction to an acceptable level, can be used
[7-12].

The proposed methods combine three stages into a sin-
gle process of computer analysis and imply CCP system
formation with using production rules and cluster analysis
of processed information arrays, which are represented as
matrix models.

For determination of CCP and critical limits:

o the system analysis of meat product trophological chain
from field to fork is performed;

« all essential factors, which are possible in technological
operations, are collected and generalized;

« controlled factors are identified by expert assessments;

« parametric models of technological operations are con-
structed;

o CCPs are determined in accordance with the basic

HACCP principles and using the «Decision tree».

Results

The integrated control conception requires open com-
munication and application of appropriate information
technologies. All those involved in manufacturing (from
forage manufacturers to sellers) must keep appropriate re-
cords, and appropriate information must be provided to
the authorities. It is the only way to get the possibility of
traceback for one or the other product. This possibility is
an important part of the integrated control conception. It
requires control of animal feeding, animal identification
and transportation means, keeping records about using
antibiotics and other animal treatment, precise labeling of
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HMA KXJOW NMapTUM XXMBOTHOM IMPOAYKUMM U YKa3aHUA
BCeX MMIIEBBIX 9/IEMEHTOB Ipyu popaxe [11].

MscHasA NPOMBILIIEHHOCTb 3aHMMAeT IIPOMEXYTOY-
HO€e IIONOXKEHME MEXIY HOTpe6I/ITe}L<IMI/I U CENbCKUM
xo3amcTBoM. Ee 3ajada — BCECTOPOHHEE M3Yy4Y€HME II0-
TpeOHOCTell Hace/leHNs U IpefbsABJIeHNEe Ha 9TOI OCHOBE
3aKa3a Ha IIpOM3BOACTBO ChIPbs HCO6XO,£[I/IMOI‘O Ka4dyecTBa.
B pe3ynbrare IpoBEAEHUA CUCTEMHOTO aHalnm3a 6B
BBISABJIEHBI OCHOBHbIE 3BEHbs (OHepaI_U/II/I) TpO(l)onorI/Iqe—
CKOII enm MACHBIX ITPOAYKTOB OT ITO/IA 4O HOTpeGI/ITeHH:

> [lpeny6oitHoe conepxaHue

> Y60il 1 nepBUYHan nepepaboTka

> Pa3penka n obganka
(Dapmecoaasnenme

> (Tepmuueckas) O6paboTka
> YnaKoBKa 1 XpaHeHue

[ne = = = - obnactb oxgata XACCI

BbipaiumBanue
TpaHcnopTupoBKa

> TpaHcnopTupoBKa
Ha peanu3aumto

> Peanuzauua

> Motpebnenne

-
| |
| |
I I
| . |
| ” I
| I
I |

r

Mpsimas u 06paTHas NPOCTIEXMBAEMOCTD

[TpocnexxuBaeMoCTh JOKHA OBITH ObOecredeHa 3a
CYeT MOCTOSIHHOro cOopa u aHammM3a MHPOPMALUHU O CO-
CTOSHUY CBIPbS ¥ TOTOBON HPORYKIMMU, YTO BO3MOXHO
npy BHefpeHuu EpuHoi 1MHQPOpPMAIVIOHHO-aHATUTHYE-
CKOJl KOMIIPIOTEPHOV CHUCTEMBI U BBIABIEHUA IIOTEH-
IVa7IbHO OTIACHBIX VIV BPEIHBIX YCTIOBMIT IPOMU3BOACTBA
1 060pOoTa CHIPbA U MUILEBOJ MPORYKIVN; MOHUTOPVHTA
COCTaBa U Ka4ecTBa CBIPhsI TI0 CHIPbEBBIM 30HAM, a TAK)Xe
IPOAYKIMM Ha BCEX 3TAIaX ee IPOU3BOJCTBA, BIVIOTH O
peanusanuu ee norpeburento u fp. (puc. 1).

e [lopoabl e T BHYTpM TpaHcnopTa
e Kopma e PacctoaHue

o CopaepaHue e [INOTHOCTb NOCAAKK
e [lorpyska Ha TpaHcnopT e CocToAHMe foporn

—

]
|
|
|
v

every installment of animal products and direction of all
food elements when selling [11].

The meat industry occupies an intermediate position
between consumers and agriculture. Its task is compre-
hensive study of population’s needs and, on this basis,
submitting an order for manufacturing raw material with
necessary quality. The result of the system analysis was
identification of the basic stages (operations) in the tro-
phological meat production chain from field to fork:

Breedingandfeeding 1 preslaughter holding
Transportation ! > Slaughter and primary processing
! > (utting and boning

1 > ;
| > Minced meat preparation ” Iﬁg'}i‘gﬁtat'onto
1 > Retail

1

> Consumption

> (Thermal) Processing
> Packaging and storage

Where — — = area of HACCP

Forward and backward traceability

Traceability must be provided by continuous collec-
tion and analysis of information about the condition of
raw material and ready products, which is possible with
the Single information-analytical computer system for
identification of potentially hazardous or harmful condi-
tions of manufacture and turnover of raw material and
food products; monitoring of raw material composition
and quality according to raw material zones, as well as
products at all manufacture stages up to a consumer, etc.
(Figure 1).

Ycnosus ybos

- (He) rymaHHbIN
MNepBuyHan nepepaboTka
- ¢ (6e3) cHATUA WKypbI
Temnepatypa B Lexe

e Pacnunoska

BeTtepuHapHoe
oCBUAETeNbCTBOBaHME
MKMUBOTHbIX

® Ycnosue copepaHua
CocTosHue goporun

- Temnepartypa e OueHKa BbIXOA0B
- NPOAO/IKNTENBHOCTD MbILLEYHbIX TKaHeMn

o lopaya Ha yboit o pPOAOMKUTENLHOCTL A0
- (6ec) ctpeccosan oXnaxaeHua

< ————

TpaHcno 0OBKa o o
OTkopm —> PKHM:cPTMgoﬂK —>»  MMpepy6oiiHoe coaep:kaHue —~— Y6011 n nepBuYHan
. \TV Yy , _ nepepabotka
AN \ >\ / A ~Z-
N~ O~ / -~
NN N / / -7 -
MHbOPMaLMOHHBI NOTOK ~ ~ \ \ / _ -
—_——— = ~ - ~N \ \ / y; _ : -
MartepuanbHbli NOTOK SO 0A <\ K A7 : - e Temnepatypa
_— . - ® [pOAO/MKMTENLHOCTL — Pasgenka u o6Banka
U.eHTpaanblM _____ o Cneumnduyeckue
TpeboBaHua HJ, A
KOMnbloTep ——~— (.
TpeboBaHwue K XMBOTHbIM, ~ — _] o Se—
ycnosuam nepepaboTku, _ v f Vi N . I'Ipo,u,ozm:feanOCTb A\ 4 v |
npPOAYKTY _ s / / N ey — 35 MpounsBoaCcTBO MACHOI
$ - / / N\ Tpe6osaHna HA npoayKuum
- AN
| - I ¥ 4
- CKNafCcKoe XpaHeHne
NoTtpebutennb “ — — MNpeAanpuATUA TOProBan < orl::yaﬂk:np::n:u:run:n

e CpOoKM rogHoCT!

® YcnoBuMA XxpaHeHua

e [oTpebutenbckas
npesfonYTUTENbHOCTb

A

e Temnepatypa
e [pofonXnNTENbHOCTL _l
e Cneunduyeckune

TpeboBaHua H,

Puc. 1. Cxema IpoCIeX1BaeMOCT 110 TPOGOIOTMYECKOI [IeTN IIPOU3BOJCTBA MACHBIX IIPOJYKTOB OT IIOJIA 10 IOTpeOuTensa
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Figure 1. The scheme of traceability for the trophological meat production chain from field to fork

AHanmu3 omacHbIX (PaKTOPOB IPOM3BOACTBA MSACHBIX
IPOJYKTOB MOKa3aJI, YTO 69 % OmacHbIX (paKTOpOB, OTHO-
CSALIMXCS K HEJOMYCTMOMY PUCKY, — 9TO 61OIOrndIecKie
daxTopsl, 21,6 % — pusndeckne pakTopsl u 9,4 % — xu-
mmyeckue [13,14]. Ha ocHoBaHUYM 00Hapy>KeHHBIX HEIOITY -
CcTUMBIX prcKoB BoisiBieHbl o6mye KKT s Tpodonoru-
4eCcKOil Lieny. AHaIN3y MOABEpraaich MOC/Ief0BaTe/IbHO
BCe CTaZiuM NPOU3BOJCTBEHHOIO IIPOLeCCca, C YYeTOM PH-
CKOB, OTHOCAIIMXCS K KaTeTOpyUM HEJIONMyCTUMBIX — 30Ha
BBICOKOTO 1 cpefHero pucka. IIpm sToM ydmThIBamoch
BIMAHUE TOCHAEAYIOWNX CTafuii IPOU3BOJCTBEHHOIO
IIpoIiecca Ha BEPOSATHOCTD Peanu3aluy pUCKOB.

B uncno o6myx KKT BXopAT 0TKOpM, CheMKa IIKYPHI,
paspenka 1 00Baska, KOHTPOJIb AKTUBHOTO Havasa B TOTO-
BOM IIPOAYKTE, XpaHEHNe B MECTaX peaIM3alui U XpaHe-
HUe y HoTpebuTes.

ITocne meKOMIO3MIMM TEXHONIOTMYECKOTO IIpoliecca
JI0 YPOBHS T€XHOJIOTMYECKNX OIleparuii ciaexyeT GopMu-
pOBaHMe IapaMeTPUYECKONl MOJEMN TEeXHOJIOIMYEeCKOTO
Ipolecca, B KOTOPOJ YYUThIBAETCSA MIOCTIEN0BATE/IbHOCTD
TEXHOJIOTMYECKMX OIlepaliuil; COBOKYIIHOCTb IIapaMe-
TPOB, C IIOMOLIBIO KOTOPBIX 00eCIeunBaeTcsi MPOCTIeXN-
BAaeMOCTb, KOHTPOJIMPYEMOCTb ¥ YIPaBJsAeMOCTb, KaK
OTZE/TbHOII Ollepaliui, TaK M BCETO IIpoljecca B LIe/IOM; -
aIla3OHbI 3HAUYEHMI Ka>KJOro U3 I1apaMeTpOB, KOHTPOJINU-
pyemoro o6bekTa 1 T.4. [15-17].

B cny4ae npumenennsa XACCII Kk KOHKPeTHOI TEXHO-
JIOTMYeCKOIl OIepalyy caefyeT obpaliaTb BHUMaHME Ha
NIpeAIIECTBYIOLIA U IIOC/IEIYIOLMIA €11 STAIIb.
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The analysis of hazardous meat production factors
showed that 69% of hazardous factors, which present an
unacceptable risk, are biological factors, 21.6% are physi-
cal factors and 9.4% are chemical factors [13, 14]. Based on
the discovered unacceptable risks, common CCPs for the
trophological chain were identified. All manufacture pro-
cess stages were analyzed successively taking into account
risks, which fell in the unacceptable category — the zone of
the high and medium risk. Herewith, the influence of the
following manufacture process stages on the probability of
risk realization was taken into account.

The common CCPs include fattening, skinning, cutting
and boning, control of an active substance in a ready prod-
uct, storage in points of sale and at a consumer’s location.

After technological process decomposition to the level
of technological operations the parameter model of the
technological process is formed. It takes into account the
sequence of technological operations; the set of parame-
ters, by means of which traceability and controllability of
both a particular operation and the whole process are pro-
vided; the ranges of values of every parameter, controlled
object etc. [15-17].

In the case of applying HACCP to a specific technologi-
cal operation it is necessary to pay attention to previous
and next stages.
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Puc. 2. ITapamerpuyeckas mopiens «Borpamusanme»

AHanm3 nuTepaTypHBIX NCTOYHMKOB [11, 13, 18, 19] mo-
3BOJIAET ChenaTh BbIBOM, 4TO 3BeHO BDBIPAIIIMIBAHME,
HECOMHEHHO fBJISIETCS NePBLIM 110 3HAUMMOCTHM OIIpefie-
nsAouM (GAaKTOPOM BO3ZIENCTBUS Ha COCTAB U CBOJICTBA
TOTOBOTO IIPOAYKTA.

Ina 3Bena BBIPAIIIMBAHME onpepensmwomue mnapa-
MeTpBl — 3TO IOPOJia, COCTaB KOMOBOT'O PaIlyIOHa, YC/IO-
BUA COflep>KaHUA >KMBOTHOTO, Ha/lN4le BHEIIHEro BO3-
IeVICTBYS Ha )KMBOTHOE (puc. 2).

Ileny 3Bena BDIPAIIIMBAHME 3aBucut oT 3amaum
npouecca. sl 300TeXHUKa — 3TO CHIDKeHUe 3aboe-
BAaeMOCTH, YCKOpeHMe POCTa, yBeIMYeHMe MaccChl Terna,
CHIDKEHNVe NajeXxa, yBeludeHyue INpuUIvIofa (I CBU-
HOMATOK). JI/IA TexXHo/ora BBIXOJHBIMM IIapaMeTpaMu
nporecca «BblpalBaHue» CTaHYT CHIDKEHHMe CTpecca
U MajieXxa Ipy TPAHCIIOPTUPOBKe U IIpefyOoitHOM cofiep-
YKaHUU; TIOBBIILIEHNE JO/M MBIIIE€YHO TKaHY Ha TYyIIIe; [10-
CTVDKEHVE ONTUMAIbHOTO COflep>KaHNA U pacIpeie/ieHus
KMpa; TIOTy4YeHMe ChIPbsA C 3aJaHHBIMU (PYHKIVIOHATBbHO-
TEXHOJIOTMYECKVIMY XapaKTepUCTUKAMN; HalpaBIeHHOM
M3MEHEeHVM HYTPUEHTHOTO COCTaBa; GopMMUpOBaHUM O6u-
OKOPPEKTHPYIOLINX CBOICTB MACHOTO ChIpbs [11].

AHajornyHble IapaMeTpudecKye Mofeny ObIIM Io-
CTPOEHBI U /I BCEX OCTA/IbHBIX 3BeHbeB TPOdOIornye-
CKOI1 L[eT C TIO3ULIUY IPOIIeCCHOTO moaxoaa (Tao. 1).

MHeHue 5KCIepTOB IIOMOXET CY3UTh MCXOHYIO Ta0-
JIIY JO KOHTPOJVPYEMBIX OIACHBIX (aKTOPOB, IOSIBIIE-
HIle KOTOPBIX, KaK IPeJIOo/IaraeTcs, MOKHO OXIIAaTh Ha
Ka)X/IOM 3Talle OT BbIpAll[MBaHMA 10 KOHEYHOTO IOTpe-
6meHys. AHa/MN3 BBIAB/ICHHBIX (PaKTOPOB II03BOJIAET OTO-
6parb Te U3 HUX, YCTPaHEHNe JWIN CHIDKEHUe JIeiiCTBNA,
KOTOPBIX, /10 IOIYCTVMOTO YPOBHS, CYIIeCTBEHHO B/IVSAET
Ha BBIITYCK 6€30I1aCHOTO IIPOIyKTa

Jlanee, B COOTBETCTBMM C OOMUMMM IIPMHIVIIAMMA
XACCII n wmcnonpsya «llepeBO NpPUHATHUA peIIEHUI»,
OIIpeNIeNATCA KPUTUYECKNe KOHTPO/IbHBbIE TOYKU TPO-
(donormdeckor Leny MpOoU3BOACTBA MACHBIX IPOAYKTOB
OT 1osA 1o norpebutend. [Ipu ux onpeneneHny UCIOND-
30Bajach paspaboTaHHas KOMIIBIOTEpPHas IIpOrpaMMa,
peanmusytomas «JlepeBo IpUHATHA pelIeHnT».

B pexxume nmanora BeiOupaeTcs TpebyeMas orepanus,
IUIS 9TOV Ollepaliuyl BBIOVMPAETCS OLIEHMBAEMBIN OIACHBII
daxTop 1 janee TpebyeTcst OTBETUTD HA BOIIPOCHI «/lepeBa

Breeding and feeding

Figure 2. Parameter model «Breeding and feeding»

The analysis of literary sources [11, 13, 18, 19] allows
making a conclusion that the stage BREEDING AND
FEEDING is certainly the primary factor determining an
effect on the composition and the properties of a finished
product.

The key parameters for the stage BREEDING AND
FEEDING are a breed, feed ration composition, conditions
of animal keeping, and the presence of an external influ-
ence on an animal (Figure 2).

The purpose of the stage BREEDING AND FEED-
ING depends on a process task. For a zootechnician, it is
morbidity reduction, growth acceleration, body mass in-
crease, mortality reduction, offspring increase (for sows).
For a technologist, the output parameters of the process
BREEDING AND FEEDING are reduction of stress and
mortality during transportation and preslaughter holding;
an increase in the muscle tissue proportion in a carcass;
achievement of the optimal fat content and distribution;
production of raw material with specified functional and
technological characteristics; targeted change of the nutri-
ent composition; formation of biocorrective properties of
meat raw material [11].

The similar parametric models were also constructed
for all other trophological chain stages from the position
of a process approach (Table 1).

An expert opinion will help to narrow the initial table
to controllable hazardous factors, which supposedly can be
expected at every stage from field to fork. The analysis of
the identified factors allows selecting those, elimination or
reduction of which to an acceptable level significantly in-
fluences production of a safe product.

Further, according to the HACCP general principles
and by using the «Decision tree», critical control points
of the trophological meat production chain from field to
fork are determined. For their determination, the designed
computer program, which realizes the «Decision tree», was
used.

A required operation is selected in the dialogue mode.
An evaluated hazardous factor is selected for this opera-
tion, and, further, it is necessary to answer the questions



Table 1| TaGnua 1

Input | Bxox

Young animals |
MonomHsK
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Control (controllable/uncontrollable parameters) |
Yipasrenne (KOHTpOMNpyeMbIe/HEKOHTPOLIPYyeMbI€e TapaMeTPBHI)

BREEDING AND FEEDING | BBIPAIIMBAHUE

Output | Berxox

Feed, combined rations; | Kopma, KoMOMHIPOBaHHbIE PALIMIOHBI; Farm animal | C/x xuBoTHOE
Stock keeping; | Copepxanne; Weight, muscle tissue gain etc. |
Influence on an animal; | BospeiicTBue Ha KMBOTHOE; Macca, IpipOCT MbIIIEYHOI
Breed. | Ilopona. TKaHU U T.J.

TRANSPORTATION, PRESLAUGHTER HOLDING | TPAHCIIOPTUPOBKA, IIPETYBOVIHOE COEPKAHUE

Farm animal |
C/x XMBOTHOE

Ready for slaughter farm
animal | C/X )XUBOTHOE,
FOTOBOE K Y6010

Carcass, meat cuts, meat |
Tyura, OTpy651, MsCO

Raw material | Coipbe

Minced meat | ®apm

Ready for packing
products | ITpogykums
roTOBasI K yIIaKOBKe

Ready product |
TOTOBBIIT IPORYKT

Product | Tosap

Conditions, regimes and methods of transportation; | YcroBusi, pexxumbl ¥ cioco6s! Tpancroptupoku  Ready for slaughter farm animal |
Infection from a sick animal; | 3apakeHue 0T 6OIBHOTO KMBOTHOIO; C/X >XMBOTHOE, TOTOBOE K Y6010
Transfer of chemical substances (For example: from the walls of the vehicle body, through feed); |

INomaffaHye XMMIYECKUX BeIleCTB (HAIpyMep: OT CTEHOK TPAHCIIOPTHOTO CPEJCTBA, Yepe3 KOPM);

Insufficient time of fasting, stock density, distance and time of transportation | Hegocratoutoe Bpemst

TO/IOfJAHNST, TUVIOTHOCTD TOCAJKIL, [VTUTEBHOCTD I BPeMs TPAHCIIOPTUPOBKI

SLAUGHTER AND PRIMARY PROCESSING | YBOI M IEPBUYHAS IEPEPABOTKA

Transfer of microorganisms with water; | IlonagaHie MUKpOOPTaHU3MOB C BOROI; Carcass | Tymra
Contamination of carcasses with microorganisms when skinning and evisceration; | Konramunanus Meat cuts, meat, byproducts |
MMKPOOPTraHM3MaMI TYII TPV IKYPOChEMKE I HyTPOBKE Orpy6bI, MACO, CyOTIPOAYKTHI

Appropriate bleeding; | [lonHoTa 06€CKpOB/IMBAHMSE;

Disinfectants, lubricant oils from equipment and inventory; | [leauaduuupyromue cpencrsa,
CMa304HbIe Mac/a 0T 060PYOBAHIA i UHBEHTADS;

«Fortificants» (vitamins, minerals and etc.); | «O6orarurem» (BUTaMUHBL, MUHepa/IbHbIE BELECTBA U TIP.);
Transfer of shards from inventory or remains of bone tissue to meat; | [lonaganue B MACO cKONIOB

C MHBEHTAPA M/IM OCTATKOB KOCTHOM TKaHI;

Noncompliance with temperature and humidity regimes, consequently, the growth of microorganisms. |
HeCO6]HOI[eH]/I€ TEMIIEPATYPHDIX U BIAYJKHOCTHBIX PEKMMOB, KaK C/IENCTBIE POCT MUKPOOPTaHN3MOB.

CUTTING | PA3JIENIKA

Environment parameters: | [lapamMeTpbl OKpy>KatoLeli CpefybL: Ready for processing raw |
— temperature; | TeMueparypa; CrIpbe, TOTOBOE K ITepepaboTke,
— humidity. | BnaxxsocTs. obpaborke
MINCED MEAT PREPARATION | IPUTOTOB/IEHUE ®APIIIA
Environment parameters: | [TapamMeTpbI OKpy>KatoIelt Cpefypr: Minced meat | @apur

— temperature; | Temueparypa;

— humidity. | BraxxHoCTB.

Minced meat temperature; | Temueparypa ¢apiua;

Order of ingredient adding; | [lopsgox 3ak/IaJIkyt MUHTPEUEHTOB;

Noncompliance with temperature and humidity regimes; | Heco6nropeHue TemneparypHbix

U BTKHOCTHBIX PEXKIIMOB;

Overdose of nitrites and phosphates; | Ilepenosuposka HuTputos u pocdaros;

Contamination with washing disinfectants; | [lonaganye MorowX Ae3MHGUIMPYIOLINX CPELICTB;
Lubricant oils; | TlonmaaHme cMa30YHBIX MacCeTT;

Transfer of foreign particles to products; | Iloraganye 10cTOPOHHUX IPEFMETOB B IIPOJYKIIO;
Noncompliance with the rule «first in — first out»; | Heco6mogenne npasuna «mepsblii Bomen —
TIEPBBIII BBILIET»;

Cross-contamination of products by staff. | KpocckoHTamyuHanms npogyKiyu o nepcoHarna.

HEAT TREATMENT AND REFRIGERATION | TEPMMYECKASI OBPABOTKA ¥ OX/TAJKTEHUE

Noncompliance with temperature and humidity regimes, consequently, growth of microorganisms; | Ready for packing products |
HecobmofieH1ie TeMIIepaTypPHbIX U BIXKHOCTHBIX PEXIMOB, Kak CTefICTBIE POCT MIKPOOPTaHN3MOB;  IIPORYKIIs FOTOBAsA K yIAKOBKE
Formation of toxic compounds (PAH, HCA etc.) during smoking process. | O6pazoBaHue TOKCHYIHBIX

coenurenmuit (ITAY, TITA u ip.) Ipy KOITYeHNIL.

PACKING, LABELING AND KEEPING | YITAKOBKA, MAPKIIPOBKA U1 XPAHEHUE

The growth of microorganisms when a package is broken; | Poct Myuxpooprannsmos npy Hapymernn  Ready product | ToToBbuit mpopyKT
TepMETIIHOCTH YIIAKOBKIL.

Noncompliance with temperature and humidity regimes; |Heco6nropeHne TemneparypHbIx

U BTYKHOCTHBIX PEXIIMOB;

Transfer of foreign particles to a ready product;
IPOJIYKT;

Noncompliance with the rule «first in — first out»; | Hecobmonennue npasmna «epBbiit Bomen —
IIepBbIIT BBIIIEN»;

Cross-contamination of products by staff. | KpocckonTaMuHanus mpogyKIuy ot nepcoHarna.

RETAIL | TOPTOB/IA

Honanal—me IIOCTOPOHHUX IPEAMETOB B TOTOBBIN

The growth of microorganisms when a package is broken; | Pocm muxpoopzanusmoe npu Completely safe meat product
HAPYWeHUY 2epMemUYHOCU YNAKOBKU; throughout expiry date |
Noncompliance with temperature and humidity regimes, consequently, the growth of [TonmHOCTBI0 6€30MaCHBII MACHOI
microorganisms; | Heco6niodenue memnepamypuuix u 61AMCHOCHHOIX PEHUMOB, KaK cledcmeue  TPOXYKT B TEYEHME BCETO CPOKaA
pocm MuKpoopzanusmoe; TORXHOCTI

Noncompliance with expiry dates. | Heco6ntodenue cpoxo6 200nocmu
CONSUMER | IOTPEBUTE/D

The growth of microorganisms when a package is broken; | Pocm muxpoopzanusmos npu Consumer’s health | 3goposbe
HAPYyweHUY 2epMemuYHOCU YNAK0BKU. oTpebuTes

Transfer of foreign particles to a ready product; | llonadanue nocmoponnux npedmemos

6 20M0BvLil NPoOyKHI;

Noncompliance with cooking rules (HCA, Maillard reaction products etc.). | Hapywenue npasun

npuzomosnenus 6nooa (I'LIA, npooyxmut peaxyuu Maiispa u np.).
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HOPUHATHA pellleHNiT». B cooTBeTcTBMM ¢ BapnaHTOM OTBe-
TOB OCYILECTB/IAETCA aBTOMATIYeCKOe OIIpefie/ieHyIe HajIn-
4ye MIN OTCYTCTBUU KPUTUYECKON KOHTPOIBHOI TOUKIL.

Ha npuBeneHHBIX pUCYyHKaxX 3-6 IpefcTaBlIe€HHBbIE
SKpaHHbIE (YOPMBI [UATIOTA.

«Hauarp paboTy» — mpy HaXXaTUM Ha 9Ty KHOIIKY Ha-
YyHaeTcA paboTa ¢ CUCTeMOI M OTKPBIBAETCS CIeAYIOIasn
aKpaHHas gopma (puc. 4), B KOTOPOM IIpeACTaB/IeHA TeX-
HOJIOTMYeCKas cXeMa IPOM3BOACTBA C YKa3aHMeM ¥ OIN-
CaHNeM OINacHbIX (akTopos. IIpy Bo3BpamieHNM B I7TaB-
HOe MEHIO KHOIIKa MeHseTcsl Ha «[Ipofo/mknth paboTy».

ITpn mepexope k akpaHHOM ¢opme (puc. 4) B pexu-
Me [iuajiora BblOMpaeTcs TpebyeMasi omeparys, fAjst 9Toi
olepary BbIOVpPaeTCs OL[eHMBaeMblil OnacHbI (akTop,
BbIOMpaeTcs myHKT «Onpenenenne KKT».

of the «Decision tree». According to an option of answers,
the presence or absence of a critical control point is deter-
mined automatically.

The dialogue screen forms are presented on the Fig-
ures 3-6.

«Start work» — pressing this button starts work with
the system and opens the next screen form (Figure 4),
which presents the manufacture technological scheme
with the designation and description of hazardous factors.
When returning to the main menu the button changes on
«Continue work».

When getting to the screen form (Figure 4), a required
operation is selected in the dialogue mode, an evaluated
hazardous factor is selected for this operation, the item
«CCP determination» is selected.

[¢ Hacce system DN e ]

Aobpo nomanosats B cucremy XACCH!

MNMepes BaMy FARBHOE MEHID CHETEM!

Welcome to the HACCP sysiem!

Here is the system's main menu

Oan Hauans HaxncauTe " Hauate pabory” For a start press «5Start works
Oanes CRegyHTE MHCTPYKLWA NOALICRATEAR. Further follow user's instruction
‘ Hauate paBory | CHIHETHTE BasY ABHHLGE ! Start work ‘ Clear databaze [
] | J
MokazaTi poxy s TaTR Brixog Show results | Exit ‘
L
Pyuc. 3. TonoBHOE MEHIO IIPOrpaMMbl Figure 3. The program main menu
" A cnacim TOPDH N0 BCEE TR0 BN RO 1 e I8 [=] 5
Cracsa, Traomscom Crsxamsm T mnaTe nocAMICTIA - Bepoamocrs <

Monagaxve
XUMUYECKUX BELLEeCTB
(Hanpumep: OT CTEHOK

TPaHCMOPTHOMO

CPEeACTBa, Yepes Kopm)

Pyc. 4. Texnomorndeckas cxema IpoN3BOACTBA
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. Breeding
and feeding

Transfer of chemical
substances (for
example: from the walls
of the vehicle body,
through feed

Figure 4. Manufacture technological scheme

ITocne nepexopa k 9KpaHHOI Ppopme (puc. 5) mpoucxo-
IUT UAEHTUPUKALYS KOHTPOIbHBIX TO4YeK. /s KaXK[oro
PUCKa, BKJIIOYEHHOTO B TaO/INIy, HY>KHO OTBETUTH Ha 4e-
ThIpe BOIIPOCa:

— CYIIeCTBYIOT /I Mepbl IIPEfOCTOPOKHOCTH I pac-
CMaTpMBaEMOTro BUJja PUCKa?;

— HeCTBUTENBHO /U JAHHBIN 9TAll IPOVU3BOJCTBEHHOTO
npolecca pa3paboTaH € y4eTOM CHIDKEHMA WM IIOJI-
HOTO YCTpaHeHMsA pacCMaTpPUBaeMOro BUJia PUCKa?;

— MOXeT /I JOIOJHNATe/IbHAasd KOHTAaMMUHALMA Ha 9TOM
aTale Ipolecca YBEeMMYUTb PUCK /10 HEIPUEMIEMOTO
YPOBHAY;

— CYLIeCTBYeT /M Jajee IO L[elOYKe Tall IPOU3BOJCT-
BEHHOTO IIPOIIeCCa, IZie CHIDKAETCHA VJIM IIOTTHOCTBIO
yCTpaHsAETCsA pacCMaTPMBAEMBIil BUJL PUCKa?
[IporpamMma mpefoCTaB/IAeT MONb30BATENI0 BO3MOXK-

HOCTb, OTB€Yasi Ha BOIIPOCHI «fIa» VI «HET», YCTAHOBUTB,

ABJIACTCA /I TTapaMeTp KPUTUYECKO KOHTPOIbHOI TOY-

KOJ M/ KOHTPOJIbHOI TOYKOIA. [Tpu ycranoBnenun muro-

TOBOTO pe3y/IbTaTa IaHHbIe COXPAHAIOTCA B MOJE/N IIPO-

U3BOJICTBA.

B cooTBeTCTBMM C BAPMAHTOM OTBETOB OCYIIeCTBIACT-
C aBTOMATM4ecKoe oIpefiesieHyie Ham4aue (puc. 6 a) win
OTCYTCTBUM KPUTUYECKOI KOHTPOJIbHOI TOUKM (puc. 6 6).

B pesynbrare, 6a3upysAch Ha JaHHBIX TaO/MUIbI 1, ompe-
menero 6 KKT, n3 xkoTopbix 3 — HEIOCPeACTBEHHO CBA-
3aHBI C IPOM3BOACTBOM: 3TAIl NEPBUYHOI IepepaboTK,
¢dapirecocTaBneHne ¥ TepMooOpabOTKa/OXIaXK/EHME,
YTO COITIACyeTcs ¢ Hay4HO-o60cHOBaHHbIMI [20] KKT —
KOHTPOJIb LIETTIOCTHOCTY KMIIEYHMKA IIPU HYTPOBKe U Tep-
MudecKast 06paboTka.
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After getting to the screen form (Figure 5), control
points are identified. It is necessary to answer four ques-
tions for every risk, which is included in the table:

— do precautions for a considered type of risk exist?;

— is a given stage of the manufacture process really de-
signed with taking into account reduction or complete
elimination of a considered type of risk?;

— can additional contamination at this stage of a process
increase the risk to an unacceptable level?;

— does a stage of manufacture process, where the consid-
ered type of risk is reduced or completely eliminated,
exist further along the chain?

The program provides a user with a possibility to de-
termine whether a parameter is a critical control point or
a control point, when answering the questions «yes» and
«no». Data is saved in a production model after determina-
tion of the final result.

According to the option of answers, the presence (Fig-
ure 6 a) or absence (Figure 6 b) of a critical control point is
determined automatically.

As a result, based on the data of Table 1, 6 CCPs were
determined. Three of them were directly related with man-
ufacture: primary processing stage, minced meat prepara-
tion and heat treatment/refrigeration. It is consistent with
scientifically based [20] CCPs — intestinal integrity con-
trol at evisceration and heat treatment.
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Figure 5. The interface of the subsidiary form of the project «CCP determination»
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Figure 6. Interface «Identification of CCP using procedure of Decision tree»
Harnee 111 KaXXJ09 KPUTUYECKOI KOHTPOIBHON TOYKY Further, for every critical control point it is necessary
HEOGXO/IMMO YCTAHOBUTD KPUTUYECKIUI IIPEieNl — Be/li- to determine a critical limit — a value, which separates an

YJHY, OTAE/IAOLIYIO JOIYCTYMBII YPOBEHb OT HEJOIIyCTH!-
Moro. Kputndeckie mmpefensl ycTaHaBIMBAOTCSA pabodeit
rpynmnoit XACCIT s kaxnoit KKT o ognomy win we-  termined by a HACPP workgroup for every CCP by one
CKONbKMM TtapameTpaM. Vicrounukamu MHGOPMALUMM IPH — or geveral parameters. Herewith, information sources
3TOM CITy>KaT ITyO/IMKyeMble HayyHble JaHHbIE, Pe3y/IbTa-
ThI 9KCIIEPUMEHTOB, HOPMATVBHBIE [JOKYMEHTbI, PEKOMeH-
falyy 9KCIEePTOB, MaTeMaTudeckye Mopenu u ap. Kpu-
TUYECKME TPE/IEIbl JO/DKHBI OBITh KOHKPETHSMPOBAHBI  models etc. Critical limits must be concretized and con-
u nopTBepxKieHbl. IlogTBep/eHNe KpUTUYECKMUX IIpe-
JIeTIOB — JI0Ka3aTebCTBO TOTO, YTO BBHIOPaHHBIN KPUTH-
YECKMII TIpefel NeiCTBUTEIPHO KOHTPOAMPYET OIACHbINA
daxrop [21]. tor [21].

TI1s1 KaX[071 KpUTUYIECKOIT TOUYKM aBTOMATUIeCKM pas-
pabaTbIBaeTCsA cXeMa MOHMTOPUHIA, T.e. CUCTeMa II0CTO-
SHHBIX HaO/TIOeHWIT /TN M3MePEHMIT, KOTOpas MO3BOJIAET
YREOCTOBEPUTHCS, YTO KPUTUUIECKIME TOUKM HAXOAATCA MOK,  tions or measurements, which allows assuring that critical
koutponem. IIporpamma aBToMamirieckye ¢opMupyer points are under control. The program automatically forms
skypHanbl MoHntopuHra KKT. Bce manHble u moKyMeH-

Tl XACCII MoryT QOopMMpPOBATHCA U XPAHUTHCA B K-
TPOHHOM BUJIE. can be formed and kept electronically.

acceptable level from unacceptable. Critical limits are de-
are published scientific data, experiment results, norma-
tive documents, expert recommendations, mathematical

firmed. The confirmation of critical limits is a proof that

the selected critical limit really controls a hazardous fac-

A monitoring scheme is automatically designed for

every critical point. It is the system of constant observa-

CCP monitoring logs. All data and documents of HACCP
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O6cyxpenne

lapanTyisa 6€30macCHOCTM M KadyecTBa IPORYKIMM >KU-
BOTHOI'O IIPOMCXOXKIEHNA ABJIAETC BaXXHOV 3afa4el] Ipa-
BUTE/IbCTBA U OFHOI U3 ITIABHBIX (PYHKIUI TOCYIApCTBEH-
HBIX BeTePUHAPHBIX CITY0 B CTpaHax Bcero mupa [22].

Hanpumep, B EC 6bi1a npuHaATa pa3BepHyTas CUCTe-
Ma 3aKOHOB, PerIAMEHTHPYIOIMX 0e30I1aCHOCTh IINIIe-
BBIX IIPOJYKTOB 1 HaJlexalliee CofiepKaHue >KMBOTHBIX,
00s13aTeNIbHBIX /I BCeX cTpaH — wieHoB EC u wactuy-
HO IIpMMeHseMbIX B OTHOUICHUN CTPaH, He ABJIAIIINXCSA
yneHaMu EC, mocTaBiAoIuX >XMBOTHBIX ¥ IPOAYKTHI
>KMBOTHOTO NpoucxoxxaeHus B crpansl EC [11].

Cormacio Anny Dentener [23] umeeTcs foctaTouHoe
4JC/I0 MPOTPAMMHBIX KOMIUIEKCOB LA MOATEPKKU CHC-
tembl XACCII na npegnpuaruu. Hanpumep, Associated
Software Developers: HACCP Now (Benuko6puranus,
www.haccpnow.co.uk) ¢ Bepcusimu 11 KOMIaHuit B 3a-
BUCVMMOCTY OT IIPOM3BOAUTENIBHOCTY, C OOYYaIOUIMMU
6mokamu. VMnu EncosFIRM (Hosas 3emaHpusa, www.
encos.com) ImpeayaraeT cucreMy o6paborku uHOp-
Manuy M aHajM3a PUCKOB; JJAIOTCA peanbHble IpUMeph
¢ npomsBopcTBa. Food Safety Manager (Kanapma, www.
foodprocessors.ca) choxycupoBaHa Ha aHamM3e OMACHO-
CTeJl C Y4eTOM YC/IOBUII IIepepabOTKM ¥ KOMIIOHEHTHOTO
cocraBa. HACCP Easy (CIIIA, www.persyst.com.au) co-
cTout u3 13 Mopyreit, pOpMUPYIOIINX CHCTEMY KOHTPOJIA,
JIOKYMEHT0000pOTa ¥ MOHUTOPUHIA IIPOU3BOACTBA IIN-
IIeBOTO IPOAYKTa. VI MHOTO ApYTHX.

Ha poccuiickoM pbIHKe MOXKHO BBIFEIUTDH CIERYIO-
Iee porpaMMHoe obecrneyenne. Kommanus «1C-Papyc»
(www.rarus.ru) BBITYCTI/Ia IIPOTPAMMHBIN IPOAYKT COB-
MecTHO ¢ ¢pupmoit «1C» — 1C: Msacokom6buHar 8.0 — sB-
JIAOIUICA KOMIIIEKCHBIM pellleHNeM, OXBaTbIBAOLIM
OCHOBHbIE KOHTYPBI YIIpaB/IeHI 1 yueTa, KOTOpPOe II03BO-
JIAeT OPraHN30BaTbh eAVMHYI0 MHPOPMAIVIOHHYIO CUCTEMY
IUIS yIIpaB/IeHNs PasINIHbIMM aCIeKTaMU JieATelTbHOC-
TH MsAcollepepabaTbiBaomero npepnpuarud. OmHoO u3
(YHKIMOHA/IBHBIX BO3MOXXHOCTENl IIPOrPaMMHOIO IIPO-
nykta sasngerca YIIPABJIEHME KAYECTBOM (Hop-
MatuBHble nonoxkennusa XACCII) — y4eT peKaaManuit,
KOHTPOJIb [eJICTBUIL IIO YCTPAHEHUIO IIPETEH3UIA.

[Iporpammubnt npopykr «1C: MES Owmera-Codr»
(www.omega-soft.ru) mosBosiser BBIBECTU KadeCTBO KO-
HEYHOI NPOAYKUMM Ha HOBBII YPOBEHb, OCYLIECTB/AET
IPOC/IEKMBAEMOCTb CBIPbsI, C/IEAUT 32 0€30IaCHOCTDHIO
npopykuyn u cobmopenneM crangaproB XACCII, Tex-
HUYECKMX pernaMeHTOB. B 6a3oBbiit maker Bxogsat APM
OTHE/NEHNI: XONMOAWIbHMKA, CKIafja BCIOMOTATeIbHBIX
MaTepuauoB, OTHE/eHVe IOATOTOBKU ChIpbs, (aplueco-
cTaB/leHusA, (OpMOBKM (aplla, MACHBIX [eIMKATeCOB,
IIPUTOTOBJICHMS IMBEPHO IIPOAYKIUIL.

I[Ipu paspaboTke NpOrpaMMHOTO pelleHus OT KOMIIa-
Hun «Pezon BI]» (www.rezoncom.ru) 6511 y4TeHBI MHO-
TOJIETHUI OIBIT aBTOMATM3ALMU NPESIPUATUII MICOIe-
pepabatbiBatomielt orpaciu, crangapTol VICO, XACCII,
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Discussion

Safety and quality assurance for produce of animal
origin is an important task of the government and one of
main functions of state veterinary services in countries
worldwide [22].

For example, the EU has adopted the unfolded system
of laws, which regulate food product safety and proper
keeping of animals. They are mandatory for all EU Mem-
ber States and partially applied in regard to the countries,
which are not EU members, but supply animals and food
of animal origin to the EU countries [11].

According to Anny Dentener [23] there are a sufficient
number of program complexes for support of HACCP sys-
tem in an enterprise. For example, Associated Software
Developers: HACCP Now (Great Britain, www.haccpnow.
co.uk) has versions for companies depending on the per-
formance, with teaching units. EncosFIRM (New Zealand,
www.encos.com) offers the system for information pro-
cessing and risk analysis; the real examples from manufac-
ture are given. Food Safety Manager (Canada, www.food-
processors.ca) is focused on hazard analysis with taking
into account processing conditions and component struc-
ture. HACCP Easy (USA, www.persyst.com.au) consists
of 13 modules, which form a system of control, document
flow and food product manufacture monitoring. And there
are many others.

In the Russian market, it is possible to highlight the
next software. The company «1C-Rarus»(www.rarus.ru)
released a program product together with the firm «1C» —
«1C: Meat processing plant 8.0». It is a complex solution,
which comprises basic circuits of control and accounting,
and allows organizing a single information system for con-
trolling different aspects of meat processing enterprise ac-
tivities. One of the functional possibilities of the program
product is QUALITY CONTROL (the HACCP normative
provisions) — reclamation accounting, control of claim
elimination.

The program product «1C: MES Omega-Soft» (www.
omega-soft.ru) allows increasing final product quality to
a new level, tracing raw material, keeping track of prod-
uct safety and compliance with the HACCP standards and
technical regulations. The basic package includes AWS of
the departments: refrigerator, auxiliary material storage,
department for raw material processing, minced meat
preparation, formation of forcemeat, delicate meats and
liver product manufacturing.

The long experience in automation of meat processing
enterprises, the ISO and HACCP standards, technologi-
cal regulations were taken into account when designing a
program solution of the company «Reason VC» (www.re-
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TEXHOJIOTMYeCKMe peraMeHThl. CucremMa oObemuHseT
caMble MOCTIeHIE JOCTYDKeHNs B obmactu nHpopmary-
OHHBIX TEXHOJIOTUI M obeclieunBaeT pelleHVe 3afad o
IYHKTaM KOHTPOJIS C HOJK/TIOYeHNEeM BeCOBOT0 000py/o-
BaHMA U BETEPVHAPHOTO KOHTPOJIA.

AHamm3 mporpaMMHOro obecHedeHus IIOKasal, 4YTO
npuHiunbl XACCII ocyuecTBis0TCI B OCHOBHOM
TO/IBKO Ha IPOM3BOJCTBE (IIpMeM CBIPbS — XONIOAW/Ib-
HUK — ... — CKJIafi TOTOBOI IIPOAYKIIMM), HET CKBO3HOII
IPOC/IeXNBAEMOCTY He TO/NbKO IO BCeil Tpodomormye-
CKOI1 LIeTIH, HO JlasKe U BHYTPU MsACOIIepepabaThIBaIOIIeTo
npepnpuaTua. B mpepraraemoit cucreMe upeHTUUKA-
1A IPOAYKINY IPOU3BOAMUTCA «OT IO [0 IpUIABKa»,
T.€. Ha BCeX CTAIVAX KM3HEHHOTO LKA,

B HacTosAmee BpeMs, IpeTepIeB OIpefie/ieHHbIE 13-
MeHeHUsd, JNONOoNHeHuA u mompasky, cucrema XACCII
IpU3HAaHA Ha MEX/[YHAPOJHOM YpOBHE KaK 3¢ (deKTUBHAA
U pe3y/IbTaTVBHASA CUCTEMA YIIPABIeHNS IPON3BOAICTBOM
6e30macHbIX MPOAYKTOB MuTaHuA. OCHOBHBIM HaIlpaBJie-
HueM pasButus XACCII Bcerga 6b110 ypajeHye nuiie-
BOI 6e30IacHOCThI0, HO nocTereHHo Ha XACCII crann
Bce OO0/IblIle CMOTPETh KaK Ha HOPMATMBHBI MUHCTPYMEHT,
IpYMEHAEMBIII B IPaBONPUMEHUTEIbHBIX LeNAX /I
obecrieuenns nuiLesoi 6esomacuoctu [11].

3akaroueHnne

CucreMa yripasjieHus 6€30MaCHOCTBIO IIPY IPOU3BOJ-
CTBe MNNILEBOTO NMPOAYKTA, OCHOBAHHAsA Ha INPMHIUIAX
XACCII, obsi3arenpHa K MPUMEHEHMIO BO BCEM MUDE,
BKmoyas Poccmo. Cucrema, Oymyurm paspaboTaHHON
U BHE[IPEHHOI1, IOMOTaeT KOHTPOIMPOBATh KaXK/bli Tall
HIIIeBOro MpousBoAcTBa. OfHaKo crucTeMa He 6yaeT a¢-
(dexTUBHOI 6€3 [IeTaTbHOTO U IIOCTIe{OBATENBHOTO O~
CaHMA BCeX MPOILeCcCOB, TPeOOBAHMII K CBIPBIO I TOTOBO-
MY IIPOAYKTY, YCTIOBMIT MOHUTOPUHTA, U T.II. JIOTMYHOCTD
Y TIPOLIECCHBIN TIO/IXOJ [PV ONMCAHUY CUCTEMBI, a TAaKXKe
aBTOMATNYeCKue KOHTPO/I/IEPHI Ha OOMBIINHCTBE STAIOB
00671er4aroT nepeBof CUCTEMBI B ITPOTPAMMHBII KOMIIIEKC.
B cTarbe ommcaHO aITOPUTMMYECKOE U IPOTPAMMHOE
obecrieyeHne 4NUCIeHHON peamusanuu «/lepeBa mpuHs-
TUS pelleHNi» A KaKHOro srama TPogoIorniecKoit
Hernu. Bygyunm yke Ha/aKeHHBIM, IPUMEHEHUE TaKOTO
KOMIIJIEKCA CHIDKAET Tpyfo3aTparhl Ha 50% u Ha 70% cKo-
pocTb (puKcauyy HECOOTBETCTBMS M afeKBATHON peak-
L[V Ha HeIlpyeM/IEMBII PUCK.
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zoncom.ru). The system integrates the latest achievements
in information technology and provides a solution to the
tasks according to the control points in connection with
weighing equipment and veterinary control.

The software analysis showed that the HACCP prin-
ciples are realized basically only in manufacturing (raw
material reception — refrigerator — — storage of
ready products); there is no complete traceability not only
throughout the trophological chain, but even inside a meat
processing enterprise. The offered system identifies prod-
ucts «from field to fork», i.e. at all stages of the life cycle.

At the present time, after specific changes, additions
and corrections, the HACCP system is recognized at the
international level as an effective and useful control system
for manufacturing safety food products. The basic devel-
opment direction of HACCP has always been food safety
control, but, gradually, HACCP has been increasingly re-
garded as a normative instrument, which is used with law

enforcement purposes for food safety assurance [11].

Conclusions

The safety control system in food product manufactur-
ing, which is based on the HACCP principles, is obliga-
tory for use worldwide, including Russia. The designed and
implemented system helps to control every stage of food
manufacture. However, the system will not be effective
without detailed and consistent description of all process-
es, requirements to raw material and ready products, mon-
itoring conditions etc. The logicality and process approach
in the system description and automatic controllers at the
majority of stages facilitate system transformation into a
program complex. The article describes the algorithms and
software for numerical realization of the «Decision tree»
for every stage of the trophological chain. Having been
already established, such complex reduces labor costs by
50% and a speed of fixation of disparity and adequate reac-

tion to unacceptable risk by 70%.



THEORY AND PRACTICE OF MEAT PROCESSING N2 | 2017

1. AucuupiH A.B., KocteHko HO.I., YepHyxa A.M., MpoTtononos
U.U. KomnbloTepHaa meToAuKa ¢OpMUpPOBaHUA CUCTEMbI Kpu-
TUYECKUX KOHTPOAbHbIX TOYEK Ha NMpuMMepe TeXHOAOTMYEeCKOro
npouecca Npou3BOACTBa BapeHbIX Konbac // XpaHeHue U nepe-
pabotka cenbxo3scbipbf. — 2007. — Ne 2 — C. 62-65.

2. JAoHueHko A.B., Haabikta B.A. Be3onacHoCTb NULLEBOW Npo-
Aykuuu. M.: AeAvnpuHTt, — 2010, ISBN 978-5-94343-092-3. —
C. 539.

3. CyaoB E.B., AeBuH A.U. CALS. Mopaep>XKa )KUSHEHHOTIO LIUKAA
npoaykuum: PykoBoacTteo no npumeHnenuto. M.: HUL Cals-texHo-
aorun «lipuknapHas Aoructukar, — 2002. — C. 131.

4. Meiec T., Moptumop C. 3pdektuBHoe BHeapeHue HACCP.
CNé6.: Npodeccusn, — 2008. ISBN 5-93913-069-0. — C. 288.

5. PoroB U.A., AyHueHko H.U., Mo3HAkoBckuin B.M., BepayTuHa
A.B., KynuoBa C.B. Be3onacHoCTb NpPOAOBOALCTBEHHOIO CbIPbA
W nUWeBbIX npoaykroB. HoBocubupck: Cub. yHUB. U3A-BO. —
2007, ISBN 5940870589, 9785940870586. — C. 227.

6. Codex Alimentarius — Food Safety — European Commission.
URL: https://ec.europa.eu/food/safety/international_affairs/
standard_setting_bodies/codex_en (aata obpaweHun
01.12.2016)

7. Bryan F.L. Hazard analysis critical control point evaluations:
a guide to identifying hazards and assessing risks associated
with food preparation and storage // Library Cataloguing in
Publication Data, WHO, Geneve. — 1992. — P. 80.

8. TOCT P 51705.1-2001 «Cuctembl KauecTBa. YnpaBaeHUe Ka-
YeCTBOM NMULLLEBbIX NPOAYKTOB Ha ocHoBe npuHuunos XACCIl. 06-
wue TpeboBaHus» / M. CtanpaptuHdopm, 2001. — C. 10.

9. Tlopouwko IMN., T.H. KopwyHoBa T.H., KosauHna 3.A. K Bonpocy
060CHOBaHUA TOUEK KOHTPOAA NMOKa3aTeAel KauecTBa MSACHbIX
NpoAyKToB // MAacHasa uHaycTpua. — 2002. — Ne 4. — C. 44-47.
10. Leistner L. Neue Konzepte der Produktsicherung // Fleis-
chwirtschaft. — 2000 r. — Ne 1. — P. 28-32.

11. AucuupiH A.B., YepHyxa U.M., MakapeHkoBa I.10., Bepno-
Ba lA., KysHeuoBa 0.A. KauecTBo U 6€30nacHOCTb NPOAYKLMU:
co3paHMe U pa3BUTHE CUCTEM ynpaBAeHUA. / NoAa obuu.pea.akaa.
PACXH A.B. AucuupbiHa. M.: 3putopuan cepsuc, 2010, ISBN 978-
5-9901348-3-6. — C. 312. (C. 206-218).

12. Yaika U.U., ApwakyHu B.A. Cuctembl KauecTBa, OCHOBaH-
Hble Ha npuHuunax XACCI: paspa6otka u ceptTudukauma //
CtaHpapThl M KayecTBo. — 2001. — Ne 5-6. — C. 137-139.

13. AucuupiH A.B., Cusenko E.U., YepHyxa U.M., ArekcaxuHa
B.A., CemeHoBa A.A., AypHeB A.A. MAaco 1 3p0poBoe nutaHue. M.:
BHUUMI. — 2007, ISBN 5-901768-18-3. — C. 289.

14. XBopoBa 10.A., YepHyxa U.M. MeTtoponorua ynpaBA€HUA
HECOOTBETCTBUAMMU MO Lienu OT NMOAA A0 notpebutena // Bce
o mAce. — 2012, — Ne 3 — C. 32-35.

15. AykuH A.A. YnpaBreHUe KauecTBOM M 6e3onacHocTbio Msc-
HOoro xae6ba Ha ocHoBe npuHuunos XACCI // BecTHuUK HO)XHo-
YpanbCKOro rocyaapcTBeHHOro yHusepcurera. Cepusa: IKoHOMMU-
Ka U MeHepKMeHT. —2013. —T. 7. — Ne 2 — C. 152-158.

16. TutoB E.U., MutaceBa N.®., KonotBuHa C.B., Conomko A.O.
Pa3pa6otka TunoBoro naaHa XACCIl aaa npou3BoACTBa MACHOTO
npoaykta // Bce o mace — 2011. — N2 4 — C. 54-58.

17. Kpacyna O.H., Mano¢peeBa 10.C. Peanusauma cucTeMbl
XACCI1 B TEXHOAOrMY NPOM3BOACTBA BKYCO-apOMaTUUYECKUX A0ba-
BOK // MsacHaa uHayctpua. — 2006. — Ne 3 — C. 32-35.

18. TOCT P UCO 22005-2009. MpocrexxuBaeMoCTb B LiENOUYKe
NPOU3BOACTBA KOPMOB M NULLEBBLIX NPOAYKTOB. O6LLMEe NPUHLM-
Nbl U OCHOBHble TPE60BaHUA K NPOEKTUPOBAHUIO U BHEAPEHUIO
cuctembl. — M.: CtaHpaptuHdopm, 2010. — C. 12.

19. HACCP Ha npoueccax 0TKOpMa >XMBOTHbIX U AOCTaBKU UX Ha
nepepabarbiBalowme npeanpuatue // Bce o mace — 1998 r. —
Ne 2. —C. 27-29.

20. IOCT 33182-2014 «[lpombilIA€HHOCTb MsAcHaA. lMopapok
pa3pab6otku cuctembl XACCIl Ha npeAnpUATUAX MACHOW Mpo-
MbILIA€HHOCTW» / M.: CTaHaapTuH¢opm, 2015. — C. 15.

21. United States Department of Agriculture. URL: https://www.
fsis.usda.gov/wps/portal/fsis/topics/regulatory-compliance/
haccp/resources-and-information/haccp-validation (para o6pa-
weHusa 01.12.2016)

22, depepanbHblil 3aKoH PP «0 TeXHUUECKOM peryAMpoBaHumW» OT
27.12.2002 N 184-93 (peicTBylOWIan peaakuus, 2016).

23. HACCP Software. URL: http://www.adecron.co.nz/software_
archive/HACCP_Software_overview_(14).pdf (pata o6paweHun
01.12.2016)

82

REFERENCES

1. Lisitsyn A.B., Kostenko Ju.G., Chernukha A.M., Protopopov
I.I. Komp’juternaja metodika formirovanija sistemy kriticheskih
kontrol’nyh tochek na primere tehnologicheskogo processa proiz-
vodstva varenyh kolbas // Hranenie i pererabotka sel’hozsyr’ja —
2007. — Ne 2. — P. 62-65.

2. Donchenko L.V., Nadykta V.D. Bezopasnost’ pishhevoj produk-
cii. M.: DelLiprint, 2010, ISBN 978-5-94343-092-3. — P. 539.

3. Sudov E.V,, Levin A.l. CALS. Podderzhka zhiznennogo cikla
produkcii: Rukovodstvo po primeneniju. M.: NIC Cals-tehnologij
«Prikladnaja logistika». — 2002. — P. 131.

4. Mejes T., Mortimor S. Jeffektivhoe vnedrenie HACCP. SPb.:
Professija, 2008, ISBN 5-93913-069-0. — P. 288.

5. Rogov L.A., Dunchenko N.l.,, Poznjakovskij V.M., Berdutina
A.V.,, Kupcova S.V. Bezopasnost’ prodovol’stvennogo syrja i
pishhevyh produktov. Novosibirsk: Sib. univ. izd-vo, 2007, ISBN
5940870589, 9785940870586. — P. 227.

6. 6. Codex Alimentarius — Food Safety — European Commis-
sion. URL: https://ec.europa.eu/food/safety/international_af-
fairs/standard_setting_bodies/codex_en (data obrashhenija
01.12.2016)

7. Bryan, F.L. Hazard analysis critical control point evaluations:
a guide to identifying hazards and assessing risks associated
with food preparation and storage// Library Cataloguing in Publi-
cation Data, WHO, Geneve. — 1992. — P. 80.

8. GOST R 51705.1-2001 «Sistemy kachestva. Upravlenie
kachestvom pishhevyh produktov na osnove principov HASSP. Ob-
shhie trebovanija» / M. Standartinform, 2001. — P. 10.

9. Goroshko G.P., T.N. Korshunova T.N., Kozina Z.A. K voprosu
obosnovanija tochek kontrolja pokazatelej kachestva mjasnyh
produktov // Meat industry. — 2002. — Ne 4. — P. 44-47.

10. Leistner L. Neue Konzepte der Produktsicherung // Fleis-
chwirtschaft. — 2000 r. — Ne 1. — P. 28-32.

11. Lisitsyn A.B., Chernukha .M., Makarenkova G.Ju., Berlova
G.A., Kuznetsova 0.A. Kachestvo i bezopasnost’ produkcii: soz-
danie i razvitie sistem upravlenija. / pod obshh.red.akad. RAAS
A.B. Lisicyna. M.: Jeditorial servis, 2010, ISBN 978-5-9901348-3-
6.—P. 312, (P. 206-218)

12. Chajka L.l., Arshakuni V.L. Sistemy kachestva, osnovannye
na principah HASSP: razrabotka i sertifikacija // Standarty i
kachestvo — 2001. — Ne 5-6 — P. 137-139.

13. Lisitsyn A.B., Sizenko E.l., Chernukha I.M., Aleksahina V.A.,
Semenova A.A., Durnev A.D. Mjaso i zdorovoe pitanie. M.: VNIIMP,
2007, ISBN 5-901768-18-3. — P. 289.

14. Khvorova Ju..A., Chernukha I..M. Metodologija upravlenija ne-
sootvetstvijami po cepi ot polja do potrebitelja // Vse o myase. —
2012. — Ne 3 —P. 32-35.

15. Lukin A.A. Upravlenie kachestvom i bezopasnost’ju mjasnogo
hleba na osnove principov HASSP // Vestnik Juzhno-Ural’skogo
gosudarstvennogo universiteta. Serija: Jekonomika i menedzh-
ment — 2013. — Vol. 7. — N2 2. — P. 152-158.

16. Titov E.l., Mitaseva L.F., Kolotvina S.V., Solomko A.0. Raz-
rabotka tipovogo plana HASSP dlja proizvodstva mjasnogo
produkta // Vse o myase — 2011. — Ne 4 — P. 54-58.

17. Krasulja O0.N., Malofeeva Ju.S. Realizacija sistemy HACCP v
tehnologii proizvodstva vkuso-aromaticheskih dobavok // Meat
industry — 2006. — Ne 3. — P. 32-35.

18. GOST R ISO 22005-2009. Proslezhivaemost’ v cepochke
proizvodstva kormov i pishhevyh produktov. Obshhie principy i os-
novnye trebovanija k proektirovaniju i vnedreniju sistemy. — M.:
Standartinform, 2010. — P. 12.

19. HACCP na processah otkorma zhivotnyh i dostavki ih na per-
erabatyvajushhie predprijatie // Vse o myase. — 1998. — Ne 2 —
P. 27-29.

20. GOST 33182-2014 «Promyshlennost’ mjasnaja. Porjadok
razrabotki sistemy HACCP na predprijatijah mjasnoj promyshlen-
nosti»/ M.: Standartinform, 2015. — P. 15.

21. United States Department of Agriculture. URL: https://www.
fsis.usda.gov/wps/portal/fsis/topics/regulatory-compliance/
haccp/resources-and-information/haccp-validation (data ob-
rashhenija 01.12.2016)

22. Federal’'nyj zakon RF «O tehnicheskom regulirovanii» ot
27.12.2002 N 184-FZ (dejstvujushhaja redakcija, 2016).

23. HACCP Software. URL: http://www.adecron.co.nz/software_
archive/HACCP_Software_overview_(14).pdf (data obrashhenija
01.12.2016)



2017 | N91 TEOPUS1 U NPAKTUKA NEPEPAGOTKN MSICA

CBEJEHIA Ob ABTOPAX
IIpuHapIeXHOCTD K OPraHU3 AL

bopopun Anexcangp BUKTOpoBMY — [JOKTOp TEXHMYECKMX HAYK,
npodeccop, mpodeccop kadenpsr «VHPOPMALMOHHBIX TEXHOO-
ruit, MareMatyiku u ¢u3nkm», MOCKOBCKasi rOCyapCTBEHHAs aKa-
IeMIisl BeTepUHAPHOI MeJULUHBI 1 OuoTexHomorun — MBA umenu
K. Ckpsibuna

109472, 1. Mockaa, yi. CkpsibuHa, 1. 23

Ten.: +7-495-377-94-17

E-mail: av.borodin.45@mail.ru

Yepuyxa Vipuna MuxaiinoBHa — JOKTOp TEXHUYECKMX HAYK, IIPO-
dbeccop, unen-xoppectionsienT PAH, rmaBHbI HayYHBLA COTPYIHUK
IKCIIepUMEHTATBHOIN KIMHUKI-TA60PATOPUM OOTIOTNYECKY aKTHB-
HBIX BeIlleCTB )XMBOTHOTO IIPOUCXOXK/ieHMs, Bcepoccuiicknit HayyHo-
UCCTIENl0BATENbCKUIT MHCTUTYT MACHONM HPOMBILIEHHOCTU MMEHU
B.M. Top6aroBa

109316, . MockBa, yn. TamanuxuHa, fi. 26

Ten.: +7-495-676-97-18

E-mail: imcher@inbox.ru

Huxuruna MapnHa AneKcaHApPOBHAa — KaH[MUJAT TEXHMYECKMX
HayK, JIOLEHT, BENYIMil HAayYHBI COTPYAHMK, PYKOBOJUTENb Ha-
npaseHns VIHQOpManoHHBIX TexHONMOrMI, LleHTpa «OKOHOMMKO-
AHAMUTUYECKNX UCCTeOBAHMIT ¥ MHPOPMALIOHHBIX TeXHONOIUID»,
Bcepoccuiickuit Hay4HO-UCCIEN0BATENbCKIIT MHCTUTYT MACHOI IPO-
MbiuieHHOCTH uMeHy B.M. Top6aToBa
109316, . MockBa, yn. TananuxuHa, fi. 26
Ten.: +7-495-676-92-14
E-mail: nikitinama@vniimp.ru

Kputepmu aBropcTBa

ABTOpr B paBHbIX JOMAX IMEIOT OTHOLIEHME K HAIlICAHMIO PYKOIINCH
" OAVIHAKOBO HECYT OTBETCTBEHHOCTD 34 IJTarmar.

Kondmukr nnrepecos
ABTOpr 3aABJIAIOT 00 OTCYTCTBUM KOH(l)TII/IKTa VIHTEPECOB.
Ilocrynumna 02.12.2016

83

AUTHOR INFORMATION
Affiliation

Borodin Alexander Viktorovich — doctor of technical sciences, pro-
fessor, professor of chair «Information technologies, mathematics and
physics», Moscow state academy of veterinary medicine and biotech-
nology — K.I. Skryabin MVA

109472, 1. MockBsa, Skryabina str., 23

Tel.: +7-495-377-94-17

E-mail: av.borodin.45@mail.ru

Chernukha Irina Mihailovna — doctor of technical sciences, pro-
fessor, corresponding members of RAS, leading research scientist of
Experimental clinic — laboratory of biologically active substances of
an animal origin of the V.M. Gorbatov All-Russian Meat Research In-
stitute

109316, Moscow, Talalikhina str., 26

Tel: +7-495-676-97-18

E-mail: imcher@inbox.ru

Nikitina Marina Aleksandrovna — candidate of technical sciences,
docent, leading scientific worker, the Head of the Direction of Infor-
mation Technologies of the Center of Economic and Analytical Re-
search and Information Technologies, The V.M. Gorbatov All-Russian
Meat Research Institute

109316, Moscow, Talalikhina str., 26

Tel: +7-495-676-92-14

e-mail: nikitinama@vniimp.ru

Contribution

The authors equally contributed to the writing of the manuscript and
are equally responsible for plagiarism.

Conflict of interest
The authors declare no conflict of interest.
Received 02.12.2016



