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Abstract. Beef cattle breeding is the most important branch of agro-industrial complex of
Kazakhstan, since providing the population with beef of the required quantity and quality is the
most important component of the country's food security strategy. Aim — based on the analysis,
to calculate the optimal parameters for production of cattle meat in the West Kazakhstan region,
necessary to improve its efficiency. Methods — the study used a systematic approach, tools for
contextual data and cause-and-effect relationships, correlation-regression and linear optimization.
Results — studies confirm the importance of increasing this valuable product in the near future. To
the greatest extent, this subcomplex is developed in Akzhaik, Baiterek, Kaztalovsky, Zhangalinsky
districts, which are characterized by a favorable combination of natural and economic factors.
The article analyzes the dynamics of the rate of meat production in live weight for all categories of
farms. The regression dependence of the influence of livestock on the level of profitability and
sales of livestock products is determined. The proposed justified concept makes it possible to
develop methodological techniques for identifying the highest production indicators in beef cattle
breeding and modeling their impact on efficiency. Conclusions — an increase in productivity of
beef cattle is possible with a change in the conditions of keeping animals, structure of the herd,
and use of market mechanisms. An increase in the number of livestock population should be
ensured by expanding the material and technical base, the availability of premises for cattle and
feed. Based on the study of the existing territorial organization of agriculture in the region,
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recommendations were developed for changing the territorial structure of this sector of agro-
industrial complex. To maintain a competitive position in regional market of meat and meat
products, agricultural producers and processors need to actively attract investment resources in
modernization and reconstruction of production facilities. The results of the study can be used to
form a clear idea of regional priorities for the development of beef cattle breeding.

Axnpatna. ETTi man wapyauwbinbifbl-Ka3akCTaHHbIH arpoeHepKacinTik KeleHiHiH MaHbI3abl
canacbl, ®©MTKeHi XanbIKTbl KaXeTTi Mernwepae oHe canaga cublp eTiMeH KamMTamacbl3 eTy —
engiH a3bIK-TyNiK Kayinci3giri ctpaTerMsicbiHblH MaHbI3Obl Kypamaac 6eniri 6onbin Tabblnagbl.
Makcambl — Tanpay HerisiHge bBatbic KasakcTtaH obnbicbiHAA ipi Kapa Man eTiH eHAipyAiH
TMiMAiniriH apTTbipy yWwiH KaxeTTi OHTaWnbl napameTpriepiH ecenTtey. 9dicmepi — 3epTTeyae
XYHMenik Tacin, KOHTeKCTiK MarnimeTTrep MeH ceben-cangapnblk 6annaHbicTapAablH, Kypangapbl,
KOpPenAUMUANbIK-perpeccusifnblK XoHe CbI3bIKTbIK OHTaMnaHAbIPY KonaaHbinFaH. Hamuxkenepi —
3epTTeyrep XakKblH 6onalwlakra ocbl KyHAblI OHIMAI apTTbipyAblH MaHbI3AbUbLIFbIH pacTanabl. Byn
WafFblH KeleH eH Koen Tabufu XaHe 3KOHOMUKanbIK dakTopnapabiH Konaunbl yunecimimeH
cunaTttanaTtbiH AkxaunbiK, Bantepek, KastanoB, XXanfanbl aygaaHpapbiHAaa gambiFaH. Makanaga
wapyawbinbIKTapablH 06apnblK caHaTTapbl OOMbIHWA Tipi canmakrta eT any KapKblHbIHbIH
AVWHaMuKacbl TangaHfaH. Man 6acbiHbIH Man wapyawbibifbl ©HIMIHIH, peHTabenbAiniri meH
caTblly AeHreviHe acepiHiH perpeccusanbik Tayenainiri ankbiHganfaH. ¥CbIHbIFaH HerisgenreH
TYXbipbiMAama eTTi Man WwapyalwblbiFbiHOaFbl €H XXOFapbl OHAIPICTIK KepceTKilWTepAi aHbIKTayfa
XXoHe onapAblH TuiMAinikke acepiH mogenbaeyre MyMKiHAiK Gepepi. KopbimbiHObLIap — eTTi
GarbITTaFbl CUbIpnapAabIH eHIMAINIriHiK apTybl MangapAabl ycTay Xafaaunapbl, TabblH KYPbINbIMblI,
HapbIKTbIK TeTikTepAi NnanpganaHy e3repreH kesge MyMKiH 6onagbl. Man 6acbIHbIH CaHbIH K©@6enTy
MaTepuanabiK-TeXHUKanblK 6a3aHbl keHenTy, IKM >xaHe >kemre apHanfaH yu-xawnnapgbliH 6onybl
ecebiHeH KaMTamachI3 eTinyi Tvic. OHipAaiH aybin WapyawbibFbIHbIH KONAaHbICTaFbl ayMaKTbIK
yMbIMAAcTbIpbYbIH 3epaeney HerisiHge AOK-HiH oCbl CEKTOpbIHbIH ayMakTblK KYPbINbIMbIH
e3repTy 60MbIHLWA YCbIHbIMAAP a3ipneHreH. ET xoHe eT eHimAaepiHiH OHipNik HapbIFbiHAA 6Gacekere
KabineTTi No3nuUMAHbI caKTay YWiH aybif Wapyawbifbifbl TayapblH OHAIpywWinep MeH Kanta oH-
aeywinep eHAipicTik KyatTtapAbl XaHFbIPTY MeH PEeKOHCTPYKUusnayFa MHBECTULMUANbIK pecypc-
Tapabl 6enceHAi TapTybl KaxeT. 3epTrey HaTuXenepi eTTi man wapyawbibiFbiH AaMbITyAblH
anMakTbIK 6acbiMabIKTapbl Typanbl HaKTbl TYCiHIK KanbINTacTbIPy YLWiH NanganaHbiybl MYMKiH.

AHHOTaumsa. MscHoe XMBOTHOBOACTBO — BaXHeWLasA OTpacilb arponpoMbILINIEHHOro KOMMeKca
KaszaxcTtaHa, nockonbKy o6ecneyeHue HaceneHUs TOBAAUHOM HY)XHOrO KonmyectBa M KayecTBa —
BaXKHeWllas cocTaBHasA 4acTb CTpaTerMm NpoaoBOSIbCTBEHHOW Ge3onacHOCTU cTpaHbl. Lenb — Ha
OCHOBE aHanu3a paccuyuTaTb onTUManbHble NapameTpbl NPOU3BOACTBA MSACa KPYNHOro poraToro
ckoTa B 3anagHo-KasaxcTtaHckon obnactu, Heo6xoaumeble Ansi NoBbiWeHUA ero 3ddekTMBHOCTM.
MemodsbI — B uccnegoBaHun UCNosfib30BaHbl CUCTEMHbIN NOAX0A, UHCTPYMEHTapUIi KOHTEKCTHbIX
AaHHbIX U NPUYNHHO-CINEeACTBEHHbIX CBA3eMN, KOPPENnsLUMOHHO-PErPeCcCUOHHbIA U JIMHEWHOMN ONTU-
Musauun. Pesysnibmambl — nccnenoBaHUA NOATBEPXKAAIOT 3HAYMMOCTb HapalMBaHUA 3TOrO LEH-
HOro npoaykra B bnuxaunwen nepcnektuBe. B Hanbonbluen cTteneHn gaHHbIA NOAKOMMIIEKC pas3-
BUT B AKkaukckoMm, Bantepekckom, Kastanosckom, XXaHranuHckom panoHax, XxapakTepu3yroLmx-
csA 6naronpusTHbLIM CoYeTaHMEM NPUPOAHO-IKOHOMMYEckux dpakTopoB. B cTtatbe npoaHanusmupo-
BaHa AMHaMuKa TeMNOB NMONy4YeHUA Msica B XKMBOM Bece Mo BCeM KaTeropusim xo3anctse. Onpeage-
neHa perpeccuoHHasi 3aBUCUMOCTb BIIMSIHUA MOrofoBbsl CKOTa Ha YPOBEHb PeHTabenbHOCTU U
peanusauum npoaykLum xxuBoTHoBoacTBa. [peanoxeHHas o60cHOBaHHas KOHUENUUA No3BonsieT
pa3paboTaTb MeToAM4YeCKME NMPUEMbI AN BbisIBEHMS HauBbICLUMX NPOU3BOACTBEHHbIX MoKa3a-
Tenen B MACHOM CKOTOBOACTBE U CMoAenupoBaTb UX BRUsiHMe Ha 3ddekTMBHOCTL. Bbigodbl —
pPOCT NPOAYKTUBHOCTU KOPOB MSICHOIO HanpaBrieHUs1 BO3MOXEH NpU U3MEHEeHUMN yCcrioBUM copep-
XKaHUS XXUBOTHbIX, CTPYKTYPbI CTaAa, MCMOJIb30BaHMN PbIHOYHbIX MEXaHU3MOB. YBeNnuyeHume 4mc-
JIEHHOCTU TOJIOB CKOTa AOJMKHO obecneyMBaTbCs 3a CYET PacLIMPEHUAs MaTepuanbHO-TEeXHU-
yeckon 6asbl, Hannuus nomeweHun gna KPC n kopmoB. Ha ocHOoBe u3y4dyeHuUs CyLLieCTBYHOLIEN
TeppUTOpMarbHOM OpraHu3auumn CenbCKOro Xo3sinCTBa pervoHa paspaboTaHbl pekoMeHAauum no
M3MEHEeHUI0 TeppUTOpUaNbHON CTPYKTYpPbl AaHHoro cekropa AlK. AnsA coxpaHeHUsi KOHKYPEHTO-
CNoCOGHON NO3ULMM Ha PerMoHanbHOM pPbiHKE Msica U MSACONPOAYKTOB CENlbXO03TOBaponpou3Bo-
AvuTensaM u nepepabotynkam HeoO6XoAMMO aKTUBHO MpUBIiEKaTb WHBECTULMOHHbIE pecypcbl B
MOAEepHM3aLnIi0 U PEKOHCTPYKLIMIO NPOU3BOACTBEHHbIX MOLWHOCTeN. Pe3ynbTaTbl nccnegoBaHus
MOryT GbITb UCNONb30BaHbl AN (POPMUMPOBAHUA YETKOrO NpeacTaBNeHNs O permoHanbHbIX NpU-
opuTeTax pa3BUMTUSI MAICHOIO XKWNBOTHOBOACTBA.

Key words: agricultural sector, beef cattle breeding, cattle, meat production, optimal parameters,
material and technical base, competitiveness.
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TyniHAgi ce3aep: arpapnblK CEKTOP, eTTi Man wapyalwbiibiFbl, ipi Kapa Man, eT eHAipici, oHTannbI
napameTpnep, MmaTepuanablK-TeXHUKanbIK 6a3a, 6acekere KkabinerTinik.

KnioyeBble cnoBa: arpapHbIA CEKTOP, MACHOE XXUBOTHOBOACTBO, KPYMNHbLIA poraTthi CKOT, NPOU3BOA-
CTBO MsiCa, ONTUMaribHble NapamMeTpbl, MaTepuanbHO-TeXHM4YeCcKasa 6a3a, KOHKYPEeHTOCNOCOOHOCTb.

Introduction. The effective functioning of
agricultural enterprises, farms and meat-
oriented households is the basis for the sus-
tainable development of meat sub-complex of
the region [1].

Beef cattle breeding is of increasing im-
portance in the development of the region's
economy. If the current trends continue, the
production volumes of all types of meat will
gradually increase steadily. The rational orga-
nization of livestock enterprises production is
of some importance at the present time, since
it is important to search for opportunities, re-
sources that ensure efficient production [2].
Hence the problems of improving the mana-
gement system of the industry. The direction,
efficiency and complexity of the industry de-
velopment, determination of optimal values of
production and economic indicators of the
industry  development require separate
consideration.

Econometric and optimization models
make it possible to calculate main compo-
nents of agricultural production development
for the purposes of operational and strategic
planning and forecasting. They are used to
study the current composition of agricultural
production, make it possible to determine the
most effective directions for spending re-
sources and the potential for increasing the
volume of livestock production, based on real
data for previous periods [3, 4]. The set of
constraints and variables in the model, types
of input information and possible modeling
methods are most often similar to a large
number of other economic and mathematical
models. The scheme implementation for de-
termining the optimal size of the parameters
for the development of beef animal husbandry
in the region allows us to solve the following
problems:

* to develop methodological techniques
for determining optimal size of main pro-
duction and economic indicators of beef cattle
breeding development in the region;

* to model the impact of cost and pro-
duction indicators of beef cattle breeding de-
velopment on its efficiency;

* to identify regional priorities for beef cat-
tle breeding development.

Material and methods of research. To
determine optimal size of the parameters for
beef cattle breeding development in the re-

gion, an appropriate calculation scheme has
been developed, which includes a block of
correlation-regression modeling of the rela-
tionship between the level of production and
economic indicators and the number of live-
stock; an optimization modeling block that in-
volves compiling a model for calculating the
optimal levels of production and economic
indicators for beef cattle breeding deve-
lopment, including livestock, at the regional
level; block for calculating the optimal size of
production and economic indicators of the in-
dustry development and the optimal size of
livestock population.

Source materials include statistical data
on beef cattle breeding development in West
Kazakhstan region for 1991-2020 and the re-
sults of actual surveys. Statistical information
was processed in the context of administrative
regions. The obtained and systematized data
made it possible to apply differentiated me-
thods of comparative analysis, analysis and
synthesis in the study of spatial organization
of individual branches of beef animal hus-
bandry, identifying differences in the produc-
tion efficiency of the main types of products.

When analyzing the dynamics of beef
cattle breeding development in the region,
basic and chain indices were used. Basic in-
dices with a constant base of comparison are
calculated by comparing the indexed indicator
of each period with the corresponding indica-
tor of one period taken as the base of compa-
rison. The year 1991 was taken as the base of
comparison. Chain indices (indices with a var-
iable base of comparison) are obtained by
comparing the indexed indicator of each sub-
sequent period with the indicator of the period
preceding it.

Chain indices were calculated according
to the formula:

R = g (1)

where R — average annual rate of decline;

n — number of years;

Q1 — production in the reporting year;

Qo - production in the base year [5].

To build a multifactorial model, statistical
information on the development of beef cattle
breeding in West Kazakhstan region was
used and the following steps were carried out:
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mathematical and statistical analysis, building
multifactorial regression model, checking con-
structed model for adequacy, analyzing re-
sults [6, 7]. Factors were checked for multicol-
linearity. The method of "exclusions" was
used to select a set of factors that could pre-
sumably affect the performance indicator and,
in turn, excluded those factors in which the
lowest correlation coefficient (according to the
statistics matrix) and the value of partial F-
criteria do not exceed the normative values.
Only those variables remain that meet the
conditions discussed above.

At the next stage of analysis, the model
adequacy was tested using determination co-
efficient, Fisher's F-criterion and Durbin-
Watson criterion. At the last stage, the analy-
sis and interpretation of the model was carried
out [8]. Statistica 7.0 and MS Office Excel
2007 software products were used to build
regression and optimization models. The re-
sults are included in Resultsand discussion
chapter.

Results and their discussion. Beef cat-
tle breeding in West Kazakhstan region is tra-
ditionally the leading industry. In the re-
publican system of territorial division of labor,
the region is the main supplier of meat
resources.

In the gross regional product structure,
agriculture accounts for 7.0%. In the gross
agricultural output, livestock occupies 62.7%.
In terms of meat production, the region is in

fourth place, and in terms of consumption of
meat and meat products - in second place in
the country. All this suggests that the region
under consideration has a relatively good ag-
ricultural potential, including meat production.
Leading branches of animal husbandry - beef
cattle breeding, sheep breeding, pig breeding.

Additional industries are dairy cattle bree-
ding, camel breeding, horse breeding and po-
ultry farming. Having a relatively small share
in the structure of marketable products, these
industries contribute to a more complete use
of land resources, material resources and per-
form an important function in meeting the local
needs of the population for products [9, 10].

Beef cattle breeding is the most deve-
loped in the northern and central regions,
where the share of cattle (cattle) in the struc-
ture of livestock harvesting is 70%, sheep
breeding is developed in the central and es-
pecially in the southern regions, which is ex-
plained by an increase in the share of pas-
tures and hayfields in the structure of agricul-
tural land. In the structure of preparations, the
share of mutton is 19.4% on average in the
region, and in the southern regions it increas-
es to 45% [11, 12].

The trends in the functioning of beef cat-
tle breeding can be presented in a longer term
dynamics (1991-2020) and the annual rate of
change in meat production in the region using
basic and chain indices (figure 1).
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Note: compiled by the authors according to the source [13]
Figure 1 - Rate of change in meat production in West Kazakhstan region,
in live weight, all categories of farms

The development of production in the
studied dynamics is extremely unstable: from
a sharp decline (1993-1996) to a rise (1997-
2003). The maximum meat production was
achieved in 1993 (144.9 thousand tons).
148

Then, since 1998, there has been an annual
decline in production, which is due to a signi-
fycant decline in production in agricultural en-
terprises and organizations, as well as unfa-
vorable weather conditions that affected the
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production and procurement of fodder (2000-
2003). The general pattern of changes in the
production has a negative indicator (de-
crease). Since 2001, the growth of meat pro-
duction begins, due to significant state sup-
port for the industry.

Chain indices reflect the rate of change in
meat production. The largest increase in pro-
duction was observed in 1995, due to a sharp
drop in livestock, as fodder was not harvested
in the required volume due to drought. The
average annual rate of decline is 9.3%.

Considering the production in terms of
districts, it should be noted that all districts of
the region are engaged in it, however, the
level of development of the industry is not the
same. The largest contribution to the filling of
the market is made by Akzhaik district
(11.6%), Baiterek (11.9%), Kaztalovsky
(13.3%), Zhangalinsky (11.1%), which supply
about half of all raw meat.

Thus, it can be argued that beef cattle
breeding is of increasing importance in the
development of the region's economy. If the
current trends continue, the production vo-
lumes of all types of meat will gradually in-
crease steadily. Moreover, the largest vo-
lumes of production will remain in the third
zone, the first and second zones have appro-
ximately equal development trends. Hence the
problems of improving the management sys-
tem of the industry. The direction, efficiency
and complexity of the industry development,
determination of optimal values of production
and economic indicators of the industry de-
velopment require separate consideration.

In the districts of West Kazakhstan re-
gion, there are adequate dependences of
livestock impact on the profitability of beef an-
imal husbandry (in the context of cattle, sheep
and goat breeding) (table 1).

Table 1 - Regression dependencies of livestock impact on profitability of production and sales of

livestock products in West Kazakhstan region

Brief description of

Regressione quation

Checkingadequacyofmodels

model R? Fisher' Average Durbin-

scriterion error Watsontest

Influence of cattle num- | y —22.53+0.032*x1 + | 0.95 | F(3.9)=167 9.33 1.95

ber in agricultural orga- 0.067 *x2 4+ 1.623 * x3 table value

nizations, farms and F(3.9)= 3.86

households on livestock

production profitability

Influence of sheep and y —13.26 + 0.008 *x1 + | 0.71 | F(3.9)=32 10.82 1.89

goats number in agricul- | 0.142 *x2 — 0.552 * x3 table value

tural organizations, F(3.9)=3.86

farms and households

on sheep and goat pro-

duction profitability

As shown by the results of factor ana-
lysis, the effectiveness of beef cattle breeding
development in the region does not depend
on the amount of cattle sold for slaughter.

A model for optimizing the specific values

X1 — number of cattle per 1 agricultural enter-
prise; x, — number of cattle per 1 farm; x; —
number of cattle per 1 household.

Objective function:

of cattle development at various agricultural FRent(x1,x2,x3) max 2)
enterprises was developed: Limits:

Conventions: .
fPlochPomSHOrg(x1) >= PlochPomSHOrgmin 3
fPlochPomSHOrg(x1) <= PlochPomSHOrgmax 4
fPlochPomKFH(x2) >= PlochPomKFHmin (5)
fPlochPomKFH(x2) <= PlochPomKFHmax (6)
fKolTrakKFH (x2) >= KolTrakKFHmin (7
fKolTrakKFH (x2) <= KolTrakKFHmax (8)
fKolAvtKFH(x2) >= KolAvtKFHmin 9
fKolAvtKFH (x2) <= KolAvtKFHmax (10)
fPlochPomHN (x3) >= PlochPomHNmin (11)
fPlochPomHN (x3) <= PlochPomHNmax (12)
fKolTrakPrHN(x3) >= KolTrakPrHNmin (13)
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fKolTrakPrHN(x3) <= KolTrakPrHNmax

fKolAvtHN (x3) >= KolAvtHNmin
fKolAvtHN (x3) <= KolAvtHNmax

Model description:

(2) — profitability of cattle production and
sale in agricultural organizations, farms and
households tends to the maximum;

(3), (4) — the desired value of the area of
premises for cattle per 1 agricultural enter-
prise should not be less than the observed
minimum value in the districts of the region
and cannot be greater than the maximum ob-
served value in the districts of the region;

(5), (6) — the desired value of the areas of
premises for cattle on 1 farm should not be
less than the observed minimum value in the
districts of the region and cannot be more
than the maximum observed value in the dis-
tricts of the region;

(7), (8) — the required number of tractors
per 1 farm should not be less than the ob-
served minimum number in the districts of the
region and cannot be more than the maximum
observed number in the districts of the region;

(9), (10) — the desired number of trucks
per 1 farm should not be less than the ob-
served minimum number in the districts of the
region and cannot be more than the maximum
observed number in the districts of the region;

(11), (12) — the desired value of the areas
of premises for cattle per 1 household of the
population should not be less than the ob-
served minimum value in the districts of the
region and cannot be more than the maximum
observed value in the districts of the region;

(13), (14) - the desired number of tractor
trailers per 1 household of the population
should not be less than the observed mini-
mum number in the districts of the region and
cannot be more than the maximum observed
number in the districts of the region;

(15), (16) — the desired number of trucks
per 1 household of the population should not
be less than the observed minimum number in
the districts of the region and cannot be more
than the maximum observed number in the
districts of the region [14].

The target function of the model is des-
cribed by the regression equation of the influ-
ence of the number of cattle in agricultural
organizations, farms and households on the
profitability of livestock production (table 2).
The system of restrictions is also described by
the regression equations of the relationship
between the number of cattle and the parame-
ters limits [15].

Conventions:

(14)
(15)
(16)

x1 — humber of cattle per 1 agricultural enter-
prise; X, — number of cattle per 1 farm; x; —
number of cattle per household of population.

Target function - maximizing profitability
of cattle in various farms of the region:
—225+0.03*x; +0.07 *x, + 1.62 * xymax —

17)

Restriction system:

— area of premises for cattle per one agri-
cultural enterprise cannot be morethan the
maximum and should not be less than the
minimum observed value in the region:

447.07 + 5.03 *x1 >= 20.80 (18)

447,07 + 5,03 * x1 <= 3901.18 (19)

— area of premises for cattle per one farm
cannot be more than the maximum and
should not be less than the minimum ob-
served value in the region:

—132.95 4+ 5.53 *x2 >= 15.15 (20)

—132.95 4+ 5.53 * x2 <= 608.33 (21)

— number of tractors per farm cannot be
more than the maximum and must not be less
than the minimum observed value in the region:

—7.75 + 0.42 * x2 >= 0.69 (22)

—7.75 + 0.42 * x2 <= 37.83 (23)

— number of trucks per one farm cannot
be more than the maximum and should not be
less than the minimum observed value in the
region:

—2.09 4+ 0.04 * x2 >=0.09 (24)

—2.09 + 0.04 * x2 <= 10.17 (25)

— area of premises for cattle per house-
hold cannot be more than the maximum and
must not be less than the minimum observed
value in the region:

—1.42 4+ 1.53 *x3 >= 0.54 (26)

—1.4185 4+ 1.53 * x3 <= 25.19 27)

— number of tractor trailers per household
cannot be more than the maximum and must
not be less than the minimum observed value

in the region:
0.01 4+ 0.003 * x3 >= 0.02 (28)
0.01 + 0.003 * x3 <= 0.07 (29)

— number of trucks per household cannot
be more than the maximum and must not be
less than the minimum observed value in the

region:
0.003 + 0.003 *x3 >= 0.01 (30)
0.003 + 0.003 * x3 <= 0.05 (31)

As a result of this model implementation,
optimal specific values of cost effective devel-
opment of beef cattle breeding in West Ka-
zakhstan region were obtained (table 2).

The number of cattle per agricultural en-
terprise in the districts of the region should
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increase from 142 heads up to 686 heads, i.e.
4.83 times; the number of cattle per one farm
should increase by 2.37 times - from 46 heads
up to 108 heads; the number of cattle per
household should increase from 6 heads up to
14 heads - 2.29 times. The growth of live-
stock population should be ensured by an in-
crease in the material and technical base: the
area of premises for cattle per agricultural en-
terprise - by 3.36 times; area of premises for
cattle per one farm - by 3.88 times; area of

premises for livestock per one household - by
2.51 times.

It is also necessary that the number of
tractors per one farm increased by 3.29 times;
the number of trucks per one farm increased
by 3.69 times; the number of tractor trailers
per one household - by 2 times; the number of
trucks per one household - by 2.5 times. The-
se model values should become the basis for
increasing the profitability of beef cattle breed-
ing in the region up to 29.89%.

Table 2 - Optimal values of parameters for beef cattle breeding development in West Kazakhstan

region
Name of indicator 2020 Optimal Optimal value
value by 2020, times
Livestock of cattle per 1 agricultural enterprise, heads 142.07 686.26 4.83
Livestock of cattle per 1 farm, heads 45.76 108.31 2.37
Livestock of cattle per 1 household, heads 6,29 14.38 2.29
Area of premises for cattle for 1 agricultural enterprise, sq. m 1162.12 | 3901.18 3.36
Area of premises for cattle per 1 farm, sq. m 120.16 466.15 3.88
Number of tractors per 1 farm, units 11.51 37.83 3.29
Number of trucks per 1 farm, units 2.44 9.00 3.69
Area of premises for cattle per 1 household, sq. m 8.21 20.60 2.51
Number of tractor trailers per 1 household, units 0.03 0.06 2.00
Number of trucks per 1 household, units 0.02 0.05 2.50
Profitability of production and sale of cattle, % -4.74 29.89 -
Note: calculated by the authors

The model for optimizing specific values
of sheep and goat breeding development at
various agricultural enterprises when sub-
stituting the calculated regression equations
has the following form.

Conventions:

X1 — number of sheep and goats per 1 ag-
ricultural enterprise; x, — number of sheep and
goats per 1 farm; x3 — number of sheep and
goats per 1 household.

The target function is to maximize the
profitability of sheep and goat breeding in var-
ious farms of the region:

—13.6 + 0.01 * x; + 0.14 * x, — 0.55 * x;max —
(32)

Restriction system:

— area of premises for sheep and goat
breeding per one agricultural enterprise can-
not be more than the maximum and should
not be less than the minimum observed value

in the region:
62.39 + 0.89 x x1 >= 22.73 (33)
62.39 + 0.89 * x1 <= 3238.33 (34)

— area of premises for sheep and goat
breeding per one farm cannot be more than
the maximum and should not be less than the
minimum observed value in the region:

—39.76 4 1.03 * x2 >= 10.00 (35)

—39.76 4 1.04 * x2 <= 283.33 (36)

— number of trucks per one farm cannot
be more than the maximum and must not be
less than the minimum observed value in the
region:

—2.09 + 0.04 * x2 >= 0.09 (37)

—2.09 + 0.04 * x2 <= 10.17 (38)

— area of premises for sheep and goat
breeding per one household cannot be more
than the maximum and should not be less
than the minimum observed value in the re-
gion:

—0.61 + 0.47 * x3 >= 0.01 (39)

—0.614+0.47 *x3 <= 14.72 (40)

— number of trucks per one household
cannot be more than the maximum and must
not be less than the minimum observed value

in the region:
0.01 + 0.001 *x3 >=0.01 (41)
0.01 + 0.001 * x3 <= 0.05 (42)

As a result of this model implementation,
it was revealed that the number of sheep and
goats per one agricultural enterprise should
increase by 6.61 times from 539.89 heads up
to 3 567.30 heads (table 3); the number of
sheep and goats per one farm must be in-
creased by 2.7 times; at the same time, the
number of sheep and goats per one house-
hold should be reduced by 87%.

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000 151

Food products market



ArpapJibiK HapbIK npodiaemasiapsel, Ne 3, 2022

ISSN-L 2708-9991, ISSN 1817-728X

PP 0000000000000 000000000000000000000000000000000000000000000
Table 3 - Optimal values of parameters for sheep and goat breeding development in West Kazakh-

stan region
Name of indicator 2020 Optima | Optimal value
Ivalue by 2020, times

Livestock of sheep and goats per 1 agricultural enterprise, heads 539.89 [3567.30 6.61
Livestock of sheep and goats per 1 farm, heads 106.89 | 289.09 2.70
Livestock of sheep and goats per 1 household, heads 9.95 1.31 0.13
Area of premises for sheep and goat breeding per 1 agricultural 543.06 |3 238.33 596
enterprise, sg. m
Area of premises for sheep and goat breeding per 1 farm, sg. m 71.37 | 260.80 3.65
Number of trucks per 1 farm, units 2.44 10.17 4.17
?(;e?nof premises for sheep and goat breeding per 1 household, 4.10 0.01 0.00
Number of trucks per 1 household, units 0.02 0.01 0.50
Profitability of production and sales of sheep and goat products, % 0.82 56.19 -

The area of premises for sheep and goat
breeding per one enterprise should increase
by 5.96 times from 543.06 sgq.m. up to
3 238.33 sq.m.; the area of premises for
sheep and goat breeding per one farm should
increase by 3.65 times. Also, the number of
trucks per one farm should increase by 4.17
times from 2.44 units up to 10.17 units, etc.
The proposed changes should result in an in-
crease in the profitability of production and
sales of sheep and goat products up to 56.19%.

Conclusion

1. To improve the efficiency of animal
husbandry in agricultural enterprises, it is
necessary to use the most important factors of
production, identify and activate all internal
reserves of enterprises, and optimize the use
of relevant production resources.

2. The essence of the problem of op-
timizing production on meat farms was to de-
termine the most advantageous herd structure
from the point of view of the goal set, while
simultaneously calculating the structure of
feed production, as well as optimizing the
sales strategy for livestock products, taking
into account product market behavior.

3. The systematic solution of these clo-
sely related issues increases the number of
feasible solutions to the problem and is the
source of the optimization effect. The variance
in solving the problem arises due to:

e selection of the most effective fodder
crops and their combination;

e changes in the structure of animal feed-
ing rations within the limits that do not contra-
dict the requirements of animals for feeding,
without a negative impact on their productivity
or development;

echanges in the structure of the meat herd,;

e selection of the most rational strategy
for the sale of industry products, taking into
account market conditions.

Further research will involve predictive
calculations of increasing the production of
the main types of meat livestock products in
the region by increasing the productivity of
animals through the use of more efficient, re-
source saving technologies and taking into
account zonal natural and economic condi-
tions. It is necessary to determine the effec-
tiveness of state support for beef animal
industries of the region for their further
development.
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