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STUDY OF PEA VARIETIES UNDER THE CONDITIONS
OF NORTHEASTERN KAZAKHSTAN

The article presents the results of ecological variety testing of seeded
peas conducted at experimental sites in the north-east of the Pavlodar
region. The study involved 5 varieties of seeded peas. The assessment
was carried out according to economically valuable and morphological
characteristics. Experiments have shown high adaptability of the studied
varieties to local climatic conditions and soil type. The average duration
of the growing season of the studied cultivars was 78-84 days, with the
exception of the ultra-early cultivar Kasib, which had a growing season
of 65 days. The Ruslan variety showed the highest yield — 17.8 c¢/ha with a
mass of 1000 seeds of 254.6 g and a protein content of 2.41 %, surpassing
other varieties in terms of aggregate indicators. The tested cultivars,
adapted to a short growing season, meet the requirements of the state
standard and can increase the efficiency of feed production and solve the
problem of protein deficiency in animal husbandry. High indicators of
varietal samples confirm their importance for improving soil fertility and
ensuring consistently high yields in the region, which contributes to food
security and the maintenance of sustainable agricultural production. The
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results obtained confirm the need for further research in this priority and
promising area.

Keywords: ecological sorting test, peas, yield, protein, adaptability,
sustainability, Pavlodar region.

Introduction

Plant protein deficiency is one of the key scientific challenges that need to
be addressed. Growing leguminous crops is the most important way to combat
this shortage [1; 2]. This crop’s advantages include its wide application in food
and feed purposes, as well as its ability to enhance soil fertility [3].

After growing peas in the soil, there is a significant amount of nitrogen up
to 70 kg per hectare — which increases its fertility. In addition, peas are one of
the best precursors for cereals and other crops because the yield of first wheat
and barley after them is higher by 3-7 c/ha compared to the crop after cereals [4].

In Kazakhstan, peas are cultivated on an area of 130 thousand ha.
Throughout the republic 21 varieties of peas are zoned: Ramonskii 77 (1962 y.);
Kormovoy 24 (1968 y.); Karabalykskiy kormovoy (1971 y.); Neosypayushchijsya
1 (1979 y.) which was removed from the State Register in 1999 due to low
technology; Donbass kormovoy (1984 y.); Ukosniy 5 kormovoy (1986 y.);
Zernogradskiy Neosypayushchijsya (1989 y.); Kharkovskiy Usatiy kormovoy
(1991 y.); Talovec 55 (1991 y.); Talovec 50 (1992 y.); Ukosniy Kormoviy
kormovoi (1993 y.); Omsk Neosypayushchijsya (1993 y.); Usach Kazakhstanskiy
871 (1996 y.); Shal (2003 y.); Varyag (2008 y.); Aksaiiskii usatyi 55 (2011 y.);
Yamal'skii (2012 y.); Zaural 'skyi 3 (2015 y.); Kasib (2015 y.); Astronaut (2016 y.);
Yamal 2 (2016 y.). In the Pavlodar region in 2016, the area under pea cultivation
was 255 hectares.

One old variety of Neosypayushchijsya 1 was zoned in the region since 1979.
The disadvantage of this variety is its “crop yield”, which creates difficulties
with mechanized harvesting, increasing grain losses. The absence of new zoned
varieties as well as primary seed farming in the area leads to uncontrolled imports
of varieties from other regions, which without prior assessment and study are
unlikely to solve the problem [5; 6].

The study of the adaptability of new varieties of peas in environmental tests,
created and provided by breeding centers of Kazakhstan and Russia, is the most
optimal and fast way to achieve practical results.

Materials and methods

In the experimental site of LLP «Pavlodar Agricultural Research Institute»
in 2014-2016, an environmental test of pea varieties was conducted under
conditions in the north-eastern part of Pavlodar region. The field experiments were
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calculated using the standard method. The plot area is 6 m2 and the repetition
is four times. Planting time in I decade of May, when the soil is physically ripe.
The predecessor is pure steam. The agricultural technology of preparing the trial
plot and pre-seeding treatment corresponds to the technology of cultivating field
peas. In this regard, a complex of anti-erosion agricultural implements was used
for soil cultivation, sowing of nurseries for environmental testing. The seeding
of the breeding-grounds was carried out by a disc seeder SFK-7 at a depth of
5-6 cm from the bottom of the groove, followed by a ring roller. The rate of sowing
is 1.0 million common seeds per hectare. Interlining is carried out manually. The
productive moisture reserve was determined by method of N. M. Bakayev [7].

The following calculations and observations were carried out:
agrometerological conditions — based on observations of the Krasnoarmeyskaya
AMS, soil moisture — by weight method in a layer of 0—100 cm in layers,
phenological observations, accounting for field germination and plant survival,
assessment of plant lodging according to a five—point system, accounting for
grain yield — continuous threshing of plots with reduction to basic humidity and
100 % purity, study of the elements of the crop structure (sheaves harvested from
trial sites of 0.25 m? were used). All records and observations were conducted
using the State crop-type testing methodology [8]. Technological analysis of pea
quality on 9 indicators was carried out in accordance with the methods STST
(2001) and the Methodology of State Crop Testing «Technological assessment
of cereal, cereal and legume crops (1988)», Rating for resistance to wear on a
5-point scale [9; 10; 11].

Processing of crop data was carried out using the method of dispersion
analysis at B.A. Dospekhov [12].

The objects of research were 5 varieties of peas: Kasib (LLP «SPCGF
named after A. I. Barayevay); Zaural'skyi 3 (JSC «Kurgansemenay); Ruslan
(SSI Krasnoyarsk SRIA); Aksaiiskii usatyi 55 (SSI Donskoy Zonalnyi SRIA).
The standard was to take a zoned — Neosypayushchijsya 1.

Results and discussions

To assess the quality of the seeds obtained, the following indicators were
determined: purity, germination energy, germination, sowing season, humidity
and weight of 1000 seeds (table 1).
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Table 1 — Seed quality of pea seed varieties tested in the environmental variety
test for 2014-2016.

Ne Name Purity, % | Viability, % ;’r':gz‘ii Humidity, % I‘g::isni?(;o
1 Kasib 99,0 94,0 93,0 14,5 2180
2 Zaural'skyi 3 99,6 98,0 97,6 14,0 2550
3 Ruslan 99,6 99,0 98,6 150 2555
4 | Aksaiiskii usatyi 55 99.4 97,0 96,4 150 2550
5 Ne"sypaly ;ihcmjsy a 98,5 95,0 93,5 143 220,0

Thus, the seed qualities of the pea seed varieties were classified as class 1
in the seed standard (GOST 28674-90). The largest mass of 1000 seeds before
sowing was determined from the following samples: Zaural'skyi 3, Aksaiiskii
usatyi 55 and Ruslan — 255,0-255,5. Low mass of 1000 seeds was observed in
the following samples Kasib —218,0 g.

Growing season. According to the ripening groups of N.I. Vasiakin divides
the peas into quick-ripened — 60-70 days, average — 75-90 days and late-ripened
—95-120 days or more [13].

In the ecological variety test, the development of pea plants from sowing to
harvesting was divided into three periods: sowing-shooting, sowing-flowering,
flowering-technical ripening.

Observations showed that 2014-2016 were characterized as contrasting in
climatic conditions. The average duration of the growing season of the studied
samples was 78—84 days. For the exception of the ultra-rare variety Kasib with a
growing period of 65 days (table 2).

Table 2 — The ecological variety test in 2014-2016 found that pea varieties had
an average length of growing season.

Growing season
Ne Name Average
2014 y. 2015y. 2016y.

1 Kasib 61 65 70 65

2 Zaural'skyi 3 70 79 84 78

3 Ruslan 72 79 83 78

4 Aksaiiskii usatyi 55 76 82 84 80

5 Neosypayushchijsya 1 gr. 74 88 90 84

Field germination. To get a high yield of peas with good qualities it is
important to have friendly, full-fledged shoots. The density of shoots does not

181



TopaiireipoB ynuBepceutetinin Xabapubicel, ISSN 2710-3544  Xumus-6uonoeusnvik cepuscor. Ne 1. 2025

always depend on such indicators as the rate of sowing, the time of sowing. The
agroclimatic conditions under which crops are cultivated, as well as the adaptation
of a particular variety to these conditions, have a great influence on the field
germination.

Table 3 shows the laboratory germination of seeds sown in the experiment
and their field germination. The laboratory growth rate was high in almost all
years and ranged from 94 to 100 % in three years. Field germination under the
prevailing weather conditions was initially favorable for seed germination. Less
difference was observed in the samples Ruslan (1,4 %), Zaural'skyi 3 (2,0 %),
Aksaiiskii usatyi 55 (2,7 %).

Table 3 — Laboratory and field germination of pea seeds, 2014-2016

2014 y. 2015y. 2016y. Average
Ne Name < X f\j NS cf N < -
2 = g =) g ) 2 2
= & 2 & £ & =
1 Varyag 970 | 900 | 980 | 920 | 9,0 | 950 | 970 | 923
2 Altayskii usatyi 970 | 920 | 960 | 920 | 970 | 940 | 96,0 | 926
3 Avans 960 | 840 | 940 | 870 | 950 | 90,0 | 950 | 870
4 Omskii 9 950 | 870 | 960 | 920 | 950 | 90,0 | 950 | 896
5 Omskii 18 970 | 900 | 960 | 930 | 970 | 940 | 960 | 923
6 Demos 950 | 890 | 970 | 900 | 950 | 90,0 | 950 | 896
7 Blagovest 980 | 900 | 950 | 920 | 940 | 8,0 | 950 | 903
8 Kasib 940 | 870 | 950 | 890 | 950 | 90,0 | 940 | 886
9 Zaural'skyi 3 980 | 950 | 990 | 970 | 970 | 9,0 | 980 | 960
10 Ruslan 1000 | 970 | 1000 | 990 | 980 | 970 | 990 | 976
11| Aksaiiskiiusatyi5s | 980 | 920 | 970 | 960 | 970 | 950 | 970 | 943
12 Yamal'skii 970 | 860 | 980 | 90,0 | 930 | 8,0 | 90 | 883
13 Yamal 2 980 | 920 | 970 | 950 | 940 | 90,0 | 960 | 923
14 Astronaut 970 | 890 | 950 | 91,0 | 940 | 8,0 | 950 | 886
15 Neosypaly;rsh‘"‘husya 950 | 880 | 960 | 940 | 950 | 920 | 950 | 913

The preservation of plants to harvest, capable of forming a crop yield was
higher in the sample Ruslan. Compared to the standard Neosypayushchijsya
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1, it had 10 plants more by harvest (90 plants), which exceeded the standard by

10 % (table 4).
Table 4 — Plant conservation and survival of pea varieties, 2014-2016
Plant density, pieces/m? | Conservation
No Name of plants for Dead
h on waste before harvesting, | plants, %
harvest %
1 Kasib 88 79 79,0 21,0
2 Zaural'skyi 3 96 88 88,0 12,0
3 Ruslan 98 90 90,0 10,0
4 Aksaiiskii usatyi 55 94 86 86,0 14,0
5 Ne"sypaly;smh” sya 91 80 80,0 20,0

Main indicators of productivity of pea samples. The yield of any crop is
composed of two main indicators — number of plants per unit area, which are left
for harvesting and weight of grain per plant.

In our conditions, the elements of crop structure differed according to the
varieties of peas and weather-climatic conditions of the year.

The highest plant height in years of research is observed at the sample
Neosypayushchijsya 1 — (85 cm). The average plant height of the other specimens
was almost the same and was 65—70 cm. Low plant height showed sample Kasib
— (63 cm), (table 5).

Table 5 — Elements of the crop structure of peas in ecological sorttesting,

20142016

Ne Height of | Quantity per plant, pcs. | Grain mass on Mass

Name of 1000
plants, cm 1 plant, g

beans grains seeds, g

1 Kasib 63 5 11 1,4 180,0

2 Zaural'skyi 3 70 7 19 2,0 250,2

3 Ruslan 70 7 20 2,0 254,6

4 Aksaiiskii usatyi 55 68 6 18 1,9 250,2

5 Ne"syp"‘ly‘;mh”sya 85 4 1 14 190,0
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Although the number of beans and seeds in the crop has changed significantly
due to growing conditions, the variety has had a decisive influence on these
indicators.

On average for the years of research, the maximum number of beans on the
plant was in the varieties Ruslan and Zaural skyi 3 number of beans on the plant
was 7 pieces.

The total number of grains in the crop is one of the main components of the
yield of the pea varieties.

The highest number of grains per plant had the following types: Ruslan —
20 pcs; Zaural'skyi 3—-19 pcs. The following samples of Demos and Kasib —
11 grains per plant were at the level with the standard.

The mass of grain from 1 plant is determined primarily by the number of
beans and seeds on the plant. Between the number of seeds in the seed stock and
the yield I have not found a relationship, so this indicator cannot influence the
choice of the variety. So, the largest mass of grain in 1 plant in the samples Ruslan,
Zaural'skyi 3-2,0 g. and Aksaiiskii usatyi 55-1,9 g. The mass of the grain on 1
plant in the standard Neosypayushchijsya 1 was — 1,4 g.

The mass of 1000 grains is a fairly stable element of productivity and changes
under weather conditions to a lesser extent than the number of beans and grains
in the plant.

On average for three years of research the largest mass of 1000 grains were
characterized by the samples Ruslan — 254,6 g, Zaural skyi and Aksaiiskii usatyi
55 —250,2 g, Blagovest — 250,0 g. Low mass of 1000 grains is marked in the
samples Kasib — 180,0 g, (- 10.0 g).

Protein content in pea grain. The protein content in pea grain is relatively
stable and changes mainly depending on varietal characteristics. However, the
process of nitrogen fixation and protein accumulation in grain cannot be considered
in isolation from soil-climatic conditions.

In the course of research, protein content in pea grain was higher in
2014 (2,40-2,45 %), as it was characterized more arid. In 2016, due to excess
moisture, the protein content in pea grain was lower than in the previous year —
2,29-2,39 %. Average protein content in pea grain was —2,33-2,41 %. (table 6).

Table 6 — Protein content (%) in pea grain in the ecological grade test, 2014-2016.

Ne Name 2014 y. 2015y. 2016y. Average
1 Kasib 2,41 2,32 2,30 2,34
2 Zaural skyi 3 2,42 2,39 2,37 2,39
3 Ruslan 2,45 2,41 2,39 2,41
4 Aksaiiskii usatyi 55 2,41 2,25 2,33 2,33
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Neosypayushchijsya

2,40 2,31 2,29 2,33
1 gr.

Thus, the highest protein content was found in the following samples Ruslan —
2.41 %. Protein content in the grains of the test samples varied mainly according to the
variety and the weather conditions of individual years.

Yield of pea varieties. At the end of a crop, when certain factors and indicators
interact, the final result is the yield of the crop. When we grow peas, we are interested
in the yield of the crop.

Our studies have shown that the yield, as well as its dependence on growing
seasons, was not unequal over the years.

2014 was more arid than the previous years. There is a negative relationship
between the crop yield and the period of passage of the vegetative phase with the
external conditions of the environment, that is those types which previously formed
the generating organs, could use the remaining reserves of moisture.

Thus, in the case of increasing drought, the yield of pea varieties at the end of the
growing season was between 10,0 and 14,2 c¢/ha. Low yield was observed for the Kasib
sample—10,0 c/ha (- 1,2 ¢/ha) respectively to standard Neosypayushchijsya 1 (11,2 ¢/ha).

In 2015, with more favourable conditions for heat and moisture, the yield of
all varieties was higher than in the previous year. Ruslan sample was particularly
outstanding — 22,8 c/ha. The yield of the remaining samples ranged from
9,1 to 21,5 c/ha (table 7).

In the conditions of excess rainfall in the middle of the growing season in 2016,
the soil structure deteriorated, compacted and soaked, creating stressful conditions
for the growth and development of pea plants. Which caused low crop yields. In such
extreme conditions, yield ranged from 14,8 to 16,5 c/ha (table 7).

Thus, among the samples tested, the greatest increase in yield over three years
was observed in the Ruslan sample 17,8 c/ha (+ 3,1 c¢/ha), respectively. Also according
to the results of the three-year test he was given a high score on shedding, planability
and phenotype — 5 points.

Table 7 — Pea yield in ecological sortotest, c/ha, 2014-2016

Yield c/ha The average score for
Ne Name Average K:t
2014 y. 2015y. 2016y. ’ crumbling lodging phenotype
8 Kasib 10,0 19,1 15,0 14,6 -0,1 4 4 4
9 Zaural'skyi 3 13,0 21,5 16,3 16,9 +22 5 4 5
10 Ruslan 14,2 228 16,5 17,8 +3,1 5 5 5
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1l | Aksaiiskii usatyi 55 12,7 21,1 15,8 16,3 1,6 4 4 5

Neosypayushchijsya

15 1gr

112 19,0 14,0 14,7 - 4 3 4

HCP 05 - - - - 0,9

Analyzing the data obtained in the ecological variety test, it can be said that
all tested varieties are adapted to the conditions of the Pavlodar region.

Sample Ruslan. Whose originator is SSI Krasnoyarsk SRIA and JSC
«Kurgansemenay exceeded the standard and other grades by all indicators: field
growth — 97,6 %, crop yield — 17,8 c/ha (+ 3.1 c/ha), lake coverage of one plant
20 pcs., the mass of 1000 seeds — 254,6 g, and raw protein content 241 %. It
does not fall short of the standard and other grades in the resistance to eating and
falling — 5 points.

Conclusions

1 In the 2014-2016 environmental test, there were 5 varieties of peas: Kasib
(LLP «SPCGF named after A.I. Barayeva»); Zaural skyi 3 (JSC «Kurgansemenay);
Ruslan (SSI Krasnoyarsk SRIA); Aksaiiskii usatyi 55 (SSI Donskoy Zonalnyi
SRIA). The standard was to take a zoned — Neosypayushchijsya 1.

2 The highest protein content was found in Ruslan — 2,41 %. Protein content
in the grains of the test samples varied mainly according to the variety and the
weather conditions of individual years.

3 Highest yield increase in sample Ruslan 17,8 c/ha (+ 3,1 c/ha). Whose
originator is SSI Krasnoyarsk SRIA and JSC «Kurgansemena» exceeded the
standard and other grades by all indicators: field growth — 97,6 %, crop yield —
17,8 c/ha (+ 3.1 c/ha), lake coverage of one plant 20 pcs., the mass of 1000 seeds
—254,6 g, and raw protein content 241 %. It does not fall short of the standard
and other grades in the resistance to eating and falling — 5 points.
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*b. A. Hlanabaes’, O. []. ouxur?, JK. XK. Yaxumoe®, A. XK. Beiicembair*
134T opaitFpIpOB YHUBEPCUTETI,

Kazakcran Pecyomukacsl, [TaBnomap K.;

2«I1. A. CTOJIBIIINH aThIHAFbI

OMOBI MEMITEKETTIK arpapIiblK YHUBEPCUTETI»
JKorapsr 6imim 6epymi dhemepanasl MEMICKETTIK
Oro/KeTTIK OinTiM Oepy Mekemeci,

Peceit ®enepanusicer, OMOHI K.

17.11.24 . 6acnara TYCTI.

08.01.25 x. Ty3eTyaepiMeH TYCTi.

02.03.25 >x. OacsIm meIFapyra KaObUITaH B

KA3AKCTAHHBIH COJTYCTIK-IIBIFBICHI dKAFJTAVBIHIA
ACBYPHIAK COPTTAPBIH 3EPTTEY

Maxkanaoa Ilagnooap 00biCbIHbIY COIMYCMIK-ULbI2bICHIHOA2b]
madcipubeni yuackenepoe jHcypeizineet e2icmixk Oypulakmoly SK0I0SUANbIK,
CYpbINMbIK CoIHALIHbIY HOMuUdICeNepi KenmipinzeHn. 3epmmeyee Oypuiax,
myKbIMbinelY 5 mypi Kameicmul. bazanay s3koHoMuxanvik KyHobl
JrcoHe Moponozusanvik bencinep OoubiHwa dHcypeizinoi. Toocipubenep
3epmmenemin COpPMMAapObIy HCepeilikmi KIuMammaolk sHcas0aiiapad
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JHCOHe MOonbvIpaK, mypine Hoaapsl beuimoenyin kepcemmi. 3epmmenemin
copmmapovly 8ecemayusiblk Ke3eyiHiy opmaua yzakmuolavl 78-84
KYHOI Kypaoul, Kacubmiy yivmpa epme COpmmapuli KOCnaeaHod, OHbIH
secemayusnblk keseni 65 KyHOi Kypaowl. Ex owcozapul enimoinikmi « Pyciarny
copmul kepcemmi — 17,8 y/ea, carmazor 1000 myxovim 254,6 2 orcone
axyviz monwepi 2,41%, unouxamopnap scublnmelebl OotblHua backa
copmmapoan acein mycmi. Kvicka eéecemayusnviy Kezenee beuimoenzen
CHIHANAMbIH COPM YIINepi MeMaeKemmiK cmaHoapm maianmapblia
cotikec Keneoi HCoHe HceMuon oHOIPICIHIK MUIMOLLIZIH apmmulpbIn, Mal
Wapyaublibli2blH0azsl aKybl3 Manuiblibizbl Mocenecin wewe araovl. Copm
yAlnepiHiK dHco2apbl KOpcemKiumepi o1apobiy MONbIPAK KYHAPIbLIbI2bIH
JoHcaKcapmy JHcoHe A3vlK-MmyaiK Kayincizoieine dcone mypaxmol Aywvli
wapyauvliviabl 6HOIPICIH KOL0ay2d bIKNAl ememin auMak Hcaz0aiubiHod
MYpPaxmel Hco2apbl OHIMOLIIKIMI KAMMAMACHL3 em) YUiH MAHbI30bLIbI2bIH
pacmaiiovl. Anvinean Homudiceaep 0cvl OACLIM JCOHe NePCneKmueavl
bazvimma 00aH opi 3epmmey Kaxicemminicin pacmatiovl.

Kinmmi cezdep: sxonoeusnvik copmmul ColHay, OYpUIaK, OHIMOLLIK,
npomeun, beuimoeny, mesimoinix, Ilasnrooap obuvicei.

*b. A. lanabaes’, O. []. ouxur?, JK. XK. Yaxumoe®, A. XK. Beiicembair*
134T opalirelpOB YHUBEPCHUTET,

Pecny6imka Kazaxcran, r. [1aBmomap;
2OenepalbHOE TOCYIAPCTBEHHOS

OromKeTHOE 00pa30BaTEIFHOE

YUpEXICHHE BBICIIIETO 00pa3oBaHMs

«OMCcKu# rocy1apCTBEHHBII

arpapsblii yHusepcuteT uMenu I1. A. Cronbinunay,
Poccuiickas ®enepanus, r. OMckK.

IMocTtynuno B penakuuio 17.11.24.

Ioctynuino ¢ ucnpasnenusimu 08.01.25.

IIpunsTo B neuars 02.03.25.

N3YYEHHUE COPTOB I'OPOXA B YCJIOBHUAX
CEBEPO-BOCTOYHOI'O KA3AXCTAHA

B cmamve npeocmagnensl pes3yibmambsl IKOI0SUYECKO20
COPMOUCNBIMAHUSL NOCEGHO20 20POXd, NPOBEOEHHO20 HA ONbIMHBIX
yuacmxkax na cegepo-eocmoke Ilasnooapckou obracmu. B ucciedosanuu
yuacmeoganu 5 copmos nocesnozo copoxa. Oyenka npogoounacs no
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XO3UCMBEHHO YEHHBIM U MOPPONI02UNECKUM NPUSHAKAM. DKCHEPUMEHNIbL
NOKA3aIU BbICOKYIO A0ANMUBHOCHIbL UCCIEOYEMBIX COPMOE K MECMHbIM
KAUMAMUYECKUM YCI08UAM U muny nouesl. CpeoHsist npoOONCUMENbHOCHb
8e2emMayuoOHH020 Nepuoodd U3yiaemvlx copmooopasyos cocmaguid
78—84 Oms, 3a uckmouenuem yiompapanreeo copmoodpaszya Kacuo, y
KOmMopo2o 8ecemayuoHHblll nepuod cocmasun 65 ouetl. Haubonvuiyro
ypoocaiinocms nokasan copm «Pycnany — 17,8 y/ea ¢ maccou
1000 ceman 254,6 ¢ u cooepycanuem 6erka 2,41 %, npegocxoos
opyzue copma no cO8OKynHocmu nokasameneu. Hcnvimyemuvle
copmoodpasybl, NPUCNOCOOIEHHbIE K KOPOMKOMY 6e2emayuOHHOMY
nepuooy, COOmeemcmsyom mpedosaHUsIM 20CYOapCmMEeHH020 CIMAHOApPmaA
U Mo2ym ROGbICUMb IPPEeKMUeHOCMb KOPMONPOU3BOOCBA U PEULUNb
npobaemy depuyuma denka 6 xugomuogoocmee. Bvicokue noxazamenu
copmoobdpazy08 nOOMeepIcOaAom ux 3HAYUMOCMb O YAYUULeHU
NI000POOUS NOUBHL U 0OeCneyeHlUs. CMADULLHO 8bLCOKOU YPOUCAUHOCTNU 8
VCIOBUSAX peUOHA, YUMo CHOCOOCMBYen NPOOO0BONbCMEEHHOL 0e30NaACHOCU
U NOOOEPIHCAHUIO YCIMOUYUBO20 CENbCKOXOZAUCIMBEHHO20 NPOU3E00CMEA.
THonyuennvle pesyismamusl nOOMEEPHCOAION HEOOXOOUMOCHb OANbHEUULUX
uccne008aHull 8 IMOM NPUOPUMEMHOM U NePCHEKMUBHOM HANPABIEHUU.

Kniouesvle cnosa: skonocuveckoe copmoucnvimanue, 20pox,
VPOJICATIHOCHb, NPOMeUH, A0anmueHoCmy, ycmouuusocmo, Ilasnodapckas
obnacme.
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Kommnsrotepnas Bepctka A. K. Temupranunosa
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«Toraighyrov University» 6acriacbiHaH OachIIbIIT HIBIFApbUTFaH
TopaitFeIpoB YyHHUBEPCUTETI
[TaBirojap MEMIICKETTIK YHUBEPCUTETI
140008, IMaBmoxap k., Jlomos k., 64, 137 ka0.

«Toraighyrov University» Gacriacbl
TopaitFeIpoB YyHHUBEPCUTETI
140008, IMaBmoxap k., Jlomos k., 64, 137 ka0.
8 (7182) 67-36-69
e-mail: kereku@tou.edu.kz
www.vestnik-cb.tou.edu.kz




