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Abstract. It is well known that feed production takes place under conditions of a priori
uncertainty. Calculation function recipes becomes mandatory step process feed production. The
factors leading to the need to consider the feed production process as transient, for which transients
at the beginning and end of production is comparable or equal to the time of stationary. All this
translates into feed production process with a guaranteed nutritional value in discharge probability
problems.
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Introduction. High quality feed is a complex industrial product which is characterized by a
variety of factors: the content of individual components 15-18, 12-14 content indicators nutrient content
of 8-12 kinds of vitamins, 5-6 kinds of trace elements, more than 3-5 types of dietary supplements,
uniformity of composition [1, 2].

The main scientific and technical challenge for feed businesses is to provide guaranteed quality of
the finished product on the whole range of indicators.

One of the most important indicators in the production of feed is a wide range of raw materials
used.

In practice, the fodder production is used more than 150 kinds of organic feed ingredients and
mineral origin - carriers of energy, nutrients and chemical elements, about 20 kinds of vitamins, about
10 kinds of trace elements, and dozens of varieties of enzyme drugs adsorbing additives, antioxidants
and other substances [2,3].

Most feed ingredients supplied without specialized product training to ensure stability in their
nutritional indicators as the main limiting factor in the use of different raw materials in compound feed
is determined solely by their safety, but not indicators of nutritional value.

This fact defines a wide range of variation in the nutrient content of different batches of raw
material. Actually feed production takes place under conditions of a priori uncertainty about some
indicators similar nutritional source of raw materials [4].

The stability of quality is also influenced by chemical methods of analysis error in determining
the nutritional raw materials. The commercially available feed on its nutritional value even for the same
age groups of animals differ.

Results. Our studies in the laboratory BPH "Center of physicochemical methods of research and
analysis, "Kazakh National University Al-Farabi and the laboratory" Kazgeoanalitika™ on the chemical
composition of different batches of raw material differ in nutritional value [5].

All this makes it necessary to calculate the component composition of feed (prescription) for
almost every new batch. Calculation function recipes becomes mandatory step process feed production.

So according to our research, used by feed mills processing equipment has ultimate
performance metering accuracy and uniformity of mixing. It should be noted that frequent changes
of recipes (for a change, the company produces batches of different fodder 3-5) and small batch
sizes do not allow technicians to efficiently customize equipment for manufactured products, which
also complicates the problem of ensuring consistent quality of finished products [5].

Next on the feed mill limited operational capability of adjusting the recipe in its production
process for many reasons. This is due to the length of time required to obtain information about
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compliance or non - performance of the actual nutritional value of feed produced the required
values, the complexity of the process associated with a possible change in the composition of raw
materials in the recipe, as well as the complexity of the approval decisions of the recipe.

These factors lead to the need to examine the feed production process as a transient, for which
transients at the beginning and end of production is comparable or equal to the time of stationary.

All this translates into feed production process with a guaranteed nutritional value in
discharge probability problems.

At the same time the modern breed animals can realize inherent genetic potential productivity
only by providing them with high-quality forages, exactly balanced by key indicators of nutritional
value, vitamins and trace element composition.

For most animal species is important not only the absolute value of the rations consumed by
nutrients and micronutrients, but their ratio to one another.

In the cost structure of livestock production share of fodder takes from 50 to 70 %, so in
the face of competition consumers purchase food from vendors who provide the best value for
money. In this case the final evaluation of fodder produced after feeding the consumer, based
on analysis of increasing the productivity of animals [1,2].

Thus, in the formulation of each batch of feed manufacturer solves the problem of finding
such a combination of components which, on the one hand, in the finished product provides the
necessary nutrients for the effect of systemic errors in the process, on the other hand - provides
price competitiveness of products in foreign market.

So far, the problem of analysis and synthesis recipes with guaranteed fodder nutritional
value in conditions of systemic errors in the process of their production is scarcely explored. To
solve this problem we have attempted to develop a methodology for optimizing formulations
and mixed fodder production with specified consumer properties and guaranteed content in it of
essential nutrients that can realize the genetic potential animal productivity and ensure a high
level of profitability of livestock production [1,3,5].

During the study we have analyzed the factors affecting the stability of mixed fodder
production quality characteristics in the process of its production variations nutritional value of
raw materials, manufacturing operations error dosing and mixing error methods of quantitative
chemical analysis of raw materials and animal feed; statistical analysis component composition
recipes animal feed and to identify the main patterns for different kinds of animals; perform a
statistical analysis of the sources of essential nutrients in feeds, to gather information on the
variation of indicators of nutritional value in the main types of feed raw materials, a statistical
treatment and to evaluate the influence of heterogeneity on the raw material variations
nutritional indicators finished products; hold analysis of the characteristics of the process
equipment - metering accuracy and uniformity of mixing lines dosing and mixing feed
components and evaluate their impact on the variation of nutritional indicators of finished
products, to analyze the influence of errors in methods of quantitative chemical analysis of raw
materials to feed nutrient variation indices of finished products, to develop mathematical
models to estimate variations in indicators of nutritional value of feed mill products during
manufacturing in partial priori uncertainty, to develop a methodology for analysis and synthesis
recipes mixed fodder production with a guaranteed nutritional value; develop algorithms and
software to optimize fodder recipes with nutritional value guaranteed under partial priori
uncertainty in the process production of [5].

Based on the studies we have developed a methodology for optimizing formulations and
production of "targeted” fodder with guaranteed content in it of essential nutrients in the face of
uncertainty and the impact of system errors in the process of its production.

Research results suggest that indicators of nutritional value "targeted” under the influence of
animal feed system errors in the production process may deviate from the desired values, the degree
of deviation may extend beyond the limits permitted by standardized methods of quantitative
analysis.
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As the main factors of the process, affecting the stability of indicators of nutritional value of
finished products, uncertainty in the assessment of the nutritional value of raw materials, the final
accuracy of the metering devices, different homogeneous mixing [1,5].

Theoretical studies allowed us to develop a statistical model parameters nutritional raw
materials, including the characteristics of the mean value, standard deviation, coefficient of
variation, allowing us to obtain a quantitative estimate of the variations in the finished product when
used in the calculation of tabular data. The information model parameters nutritional raw materials,
allowing them to assess the degree of uncertainty of a priori and a posteriori, and use this
information in the formation of the optimization criteria.

First, a mathematical model for forecasting variations of nutrients in feeds when exposed to
systemic errors in the process of their production, the created models are expected variations
guaranteed demonstration substances. Adequacy of the model tested in results of chemical analysis
of samples of mixed fodders, selected from a number of feed enterprises of Almaty region [5].

Actual deviations from the guaranteed performance nutritional values are within the
boundaries of the ranges predicted by the model.

Conclusions. On the basis of the developed model and results developed a methodology to
ensure the nutritional value of animal feed guaranteed with a given confidence level in a particular
process and available resources. Suggested we have developed algorithms and software to optimize
fodder recipes with nutritional value guaranteed under the influence of systemic errors in the
process of their production, which revealed patterns of influence systemic error process to the level
of quality assurance and animal feed rates.
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H.JI. Anaxynos, A.M. bapatos, T.E. [{ait

METOAOJIOTUYECKHUE 1 TEXHOJIOTUYECKHUE ITPOBJIEMbI OITTUMU3 AL
PELEIITYPHOU HEHHOCTU «AAPECHBIX» KOMBUKOPMOB JIJIA
BBICOKOITPOAYKTHUBHBIX ) KUBOTHBIX

OO11en3BecTHO, 4YTO IMPOU3BOACTBO KOMOMKOPMOB MPOMCXOJUT B YCIOBUSAX AarpHOPHOM
HeomnpeaeneHHocTH. @DyHKIMS  pacueTa pEeLEeNTOB CTAHOBUTCS  O0S3aTelbHBIM  ATAloM
TEXHOJIOTHYECKOT0 Ipoliecca MpOoru3BoACTBa KOMOUKOPMOB. VccrenoBaHHbIe (PaKTOPBI MPUBOJAT K
HEOOXOIMMOCTH paccMaTpUBaTh MPOU3BOICTBO KOMOMKOPMOB KaK MPOIECC HECTAIIMOHAPHBIN, IS
KOTOPOTO BpeMs IMEpPEeXOJIHBIX MPOIIECCOB B Hayajle U KOHIE BBIPAOOTKH COM3MEPHUMO HJIM PABHO
BPEMEHH yCTaHOBHBIIIETOCS Mpoliecca. Bee 310 mepeBoauT npoiiece Mpou3BoJICTBa KOMOMKOPMOB C
rapaHTHPYEMOH MUTATENbHON IIEHHOCTBIO B Pa3psijl BEPOSATHOCTHBIX 3a]1ay.

215



H.A. AnaxynoB, A.M. bapatos, T.E. [ait

YKOF APBI OHIMJII MAJIJAPJIbI BOPJIAKBIJIAYFA APHAJIFAH «MEKEH-XAWJIBD»
A3BIKTbBIH KY¥YHbUIBIFBI TYPAJIBI S AICTEMEJIK J)KoHE TEXHOJIOI' MAJIBIK
MOCEJIEJIEPI

KypamaxeMm maifbiHIay ypAici anpuopIIbIK OeNrici3 xKaraaiiaa oHIeIeTiHI JKabiFa asH. A3bIK
JMaNbIHAAY TEXHOJOTHSUIBIK YPAICIHAE, peIuenTti ecentey (YHKIHUACH MIHACTTI Ke3eH OOJIBII
caHajaJbpl. ApHaibl KYPTi3UIreH ecentey (GakTopbl KypamMaxeM AalbIHIAy YPAICIH CTaHIIMOHAPIIBI
eMecC JIeNl KapacThlpy KaKETTUIIMH YChIHAABI, OWTKCHI TarallbIHIAIFaH YpJIC, COFaH KETKEH
YaKbITTBIH 0achl MEH asFbIHIAFbl aybICy YpIHiCiHE XKybIK Hemece TeH Oonazpl. OchIHBIH 0opi
KypaMakeM JaiblHAay OHIIPICIHIEr1 ypIicTepAe a3bIKThIH CIHIMII KYHIBUIBIFBIHA KEMia 00y
TarChIPMachl TYP.
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Kaszaxckuit nayuonanvhwiti acpapHulil yHueepcumen

NCCIEAOBAHUE TBEPZJOCTU I1IOYBbI I1PH MEXAHHSHPOBAﬁHOﬂ INOCAJIKE
PACCAbI OBOLIEU 11O MVYJIBYUU TTOJINDTUJIEHOBOMU ITJIEHKN

AHHoTauus. B cTarbe paccMoTpeHa moTpeOHOCTh B UCTIOIB30BaHUH COIIPOTHBIICHUE TTOYBBI
U HCIOJBh30BAHME  HOPMHUPOBAaHUM OINEpaluii Mo 00paboTKe TMOouYBbl. TBEPAOCTh TOYBBHI
OTIpeIeNIAeTCs CIennaIbHOM IpubopoM — TBepaomepom. [IpencraBieHa quarpaMmma TBepaomMepa B
COCTOSIHUY TPOBEPKH ITOYBHI.

Knrouesvie cnosa: TBepIOCTh MOYBBI, TBEPIOMED, IEHETPOMETP, U3MEPEHUE TBEPAOCTH,
MJIOTHOCT.

BBenenue

TBepaocTb - CONpPOTHUBICHHE TOYBBI NPOHUKHOBEHMIO B Hee Tejla (MEeTaJuIMYecKoro
IJTyH)Kepa) ompeneneHHoN (GopMbl. DTOT mpubOp HA3BIBAETCS TBEPAOMEPOM. TBepaomep, Kak
MOKaXXeM Jajiee, MpU OMNPEACTEHHBIX YCIOBUAX MOXET HCIIONb30BaThbCd B HOPMHUPOBAHUU
onepanuii mo o0paboTke mous. 3a pydexxom (6osbie Bcero B CIIIA) paccunThiBalOT aHATOTHYHBINA
MOKa3aTesb, Ha3bIBAEMbI KOHUYECKUM HHAEKCOM [1].

Haubonee Hu3Kyl0 TBEpAOCTh MMEIOT BEPXHME CIIOM pacnaxuBaeMbIX MouB. OOBIYHO B
nocesHoM croe (0-10 cMm) TBepaoCTh pemko mpeBbimaeT 5-10 krc/cm?. B ciydae TpoXoxkaeHus
ITyH)Kepa uepe3 ciou ¢ Oosee KpYMHOM CTPYKTypod WM ¢ Oojiee BBICOKOW TJIOTHOCTBIO
MoKa3aTesn TBEPAOCTH HECKOJIBKO BO3pacTaroT. [ 1y0ske B 3aBUCUMOCTH OT BPEMEHHM CITYCTS 1OCIe
nocyieHel TIyO0OKoH 00pabOTKH TBEPAOCTh COXPAHSET MOCTOSIHHBIC 3HAYEHUS JIMOO MOCTETICHHO
Bo3pacTaeT B mepeienax 10-20 kr/cm?. HamGonblmuii TOIBEM COOTBETCTBYET MEPEXOMy OT
MaXOTHOTO K MOJANAaXO0THOMY CJIOSIM, TJIe pa3MeliaeTcs ITy>KHas oJI0IIBa. 37eCh TBEPAOCTh MOXKET
Bo3pacTu 710 30-40 krc/cm? u BemIe. ['my6:ke TBEPAOCTh HECKOTBKO CHMKAETCS M JAJee OCTAETCS
nmocTostHHOM. Yem ee cofep)kaHue BBINIe, TEM BBIIIE M TBEPAOCTh. Ha Takyto 0COOEHHOCTH
TBepaoctu ooparun BauManue [1.B.I'opoxos (1990) [2].

Bonbiioe pazHooOpasue MoYB MpY BHIMOIHEHUH MEXaHU3UPOBAHHBIX pabOT M 3HAUUTEIbHAS
BapnabeIbHOCTh UX YACTHHOTO CONMPOTUBICHUS 3aTPYIHSIET MOMyUYeHHUE TAaKUX JaHHBIX, 2 BMECTE C
3TUM M pelIeHHEe MHOTHUX BONPOCOB, TIJe ATOT IOKa3zaTelab KpailHe HeoOXxoauM. ITO H
KOHCTPYMPOBAHHE MOYBOOOPAOATHIBAIOIIUX OPYAUNA, U OOOCHOBAHHE ONTHUMAIBHOTO PEXHUMa MX

216



