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TEMPERATURE AND PRECIPITATION TREND
IN THE ARAL SEA AND ARAL SEA REGION
DURING 1960-2016

Abstract. Climate change in the Aral Sea and Pre-Aral region is a complex combination of global, regional,
and local processes of varying spatial and temporal scales. Investigating data on temperature and precipitation in the
Aral Sea and Pre-Aral region during 1960-2016, we analyzed trends using the Mann-Kendall criterion (MK). Our
results showed that the maximum temperature rises by (P < 0.001) and at a speed of 1.5 ° C/decade, and the
minimum temperature also rises with each decade at a speed of 6.2 °C. The Mann-Kendall static test showed that the
trend of average temperatures increases by (P < 0.001) and at a speed of 3.2 °C/decade. Annual precipitation showed
a significant upward trend (P < 0.001) at a rate of 0.8 mm/decade. The correlation between air temperature and
precipitation was R = 0.265. It is assumed that the results of this study will contribute to a deeper understanding of
climate change in the Aral Sea and Pre-Aral region.

Keywords: Climate Change, Aral Sea, Pre-Aral region, Mann-Kendal Test.

Introduction. Climate change is a long-term problem that is likely to cause extreme temperatures,
floods, droughts, intense tropical cyclones and rising sea levels.

Climate change has become the greatest danger of the 21st century. Climate change manifests itself in
the form of irregularities and disturbances in the climate cycle as a result of an increase in the temperature
of the Earth due to global warming. Under global warming, climate change has a significant impact on the
environment, water resources, industrial production, agricultural activities, and people's lives, but it is
especially intense in dry regions. Although scientific observations and studies indicate a worldwide in-
crease in average air temperature[1-2], meteorological observations confirm that between two 30-year
control periods of 1942-1972 and 1973-2003, surface temperatures in Central Asia increased by 0, 65 °C.

The serious effects of climate change have already begun to manifest, and the latest example of this is
that 2016 has overtaken 2015; It was the warmest year in history. According to the analysis of the World
Meteorological Organization (WMO) of the United Nations Climate Agency, the average global
temperature in 2016 was 1.1 degrees Celsius above the previous period.
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The impact of climate change on water resources is particularly noticeable in Central Asia. In this
region, the Aral Sea has historically played an important role in mitigating the cold northerly winds in the
fall and winter, reducing the air temperature in the summer. Since the drying up of the Aral Sea, the
summer was dry and hot, and in the winter it was cold and long.

In the northern desert part of Central Asia, within Uzbekistan and Kazakhstan, the Aral Sea is
located, which until 1960 covered an area of 68 ths.km® with a volume of 1000 km® of water [3-5]. In
these dimensions, the Aral Sea ranked second in the world among the inland mainless lakes after the
Caspian Sea [6].

Since the early 1960s, increasing anthropogenic impacts, i.e. The intensive development of irrigation
construction has contributed, ultimately, to the emergence of the Aral Sea problem [7].

The subsequent intensive process of reducing the horizon of the sea began, which entailed a change
in the hydrological, hydrochemical and hydrobiological regimes of both the Aral Sea itself and the change
of the situation in its adjacent territory, in the lower reaches of the Amudarya and Syrdarya rivers. Due to
the reduction in river flow inflow by the end of this period (1987), the sea level dropped to 40.19 m abs.
BS. Due to the structure of its basin, the Aral began to disintegrate into separate residual reservoirs. The
process of separation of the Big Sea from the Small in 1988 began, due to high water flow, the bridge
between the Big and Small Aral disappeared, and in subsequent years a dried sea bottom appeared again
between them [8, 9].

Despite the presence of observational, meteorological stations on the territory of the Aral Sea region,
it is not possible to demonstrate the exact limits of the influence of the sea on the surrounding territory.
According to many authors, the general picture of the zone of influence of the sea, both in the multiyear
period and during its distribution within the year, was based not on the studied and actual experimental
data, but on abstract intuitive reasoning. There is no consensus about the zone of distribution of the
moisturizing effect of the sea and its influence on climate change over a period of many years [10].

According to the United Nations Environment Program (UNEP), in recent decades there has been an
increase in surface air temperature of about 0.6 °C, in mountainous regions - by 1.6 °C. For natural
reasons, the melting of glaciers in Central Asia is pollution. dust (per year on the glaciers accumulates up
to 20 g/m2 of dust), which is carried by dust storms from Iran, Afghanistan, China and other desert areas,
and in recent years - from the arid region of the Aral Sea.

Climatology suggests that climate change impacts are measured relative to baseline and expressed as
changes in temperature and precipitation. To determine the direction of climate change impact on eco-
systems, it is necessary to identify the main long-term trends of meteorological characteristics (tempera-
ture and precipitation) that are most important for ecosystems, as well as their joint effect. Long-term
fluctuations in air temperature are due to fluctuations in evaporation from the earth's surface and,
therefore, can lead to an increase or decrease in humidity in the region.

Many scientists, such as [11, 12], have been studying climate change in the Aral Sea and the Pre-Aral
region.

The purpose of this study is to analyze the perennial climate change in the Aral Sea and Pre-Aral
region.

Study area. The Aral Sea is located within Uzbekistan and Kazakhstan in the northern part of
Central Asia (figure 1) (table 1) [13, 14].

The Aral Sea in the west is bounded by steep slopes of the vast Ustyurt Plateau extending to the
Caspian Sea, rising 100-200 m above the Aral level. In the south, there is a flat expanse of the modern and
ancient Amudarya delta, southward passing into the dune sandy massifs of the Zanghuz Karakum. In the
east it borders with Kyzylkumy - a desert plain with a general bias towards the sea. In the north and north-
west, the coastline of the water area is bounded by the sand dunes of the Mugodzhar foothills [15, 16].

Since the 1960s, the sea level (and the volume of water in it) began to decline rapidly [17], including
as a result of drawing water from the main feeding rivers of the Amudarya and Syrdarya with the purpose
of irrigation, in 1989 the sea broke up into two isolated reservoirs - the Northern (Small) and the Southern
(Large) Aral Sea [18].

Continentality and aridity are the main features of the local climate fluctuations. In the northern parts
of the region the climate is continental. in the south - subtropical. Average annual amplitudes of air tem-
perature reach 33-36 °C [19].
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Figurel — Map of the Aral Sea region

Table 1 — Morphological characteristics of the Aral Sea

Water surface area, ths.km? Water level, m Water volume, km®
Large Aral 4,23 26,5 11,6
Small Aral 3,43 43 233

Hot long summer, the average July air temperature is 26-33 °C. In winter, cold air masses penetrate
here, reducing the overall temperature level. In the northern deserts, the average January temperature is
10-15 °C, in the south in some places it is above 0 °C. Annual precipitation is 20-120 mm [20].

Data collection and Methodology. Data on air temperature and precipitation in the Aral Sea and
Pre-Aral region were taken by Climatic Research Unit [21].

Regression to evaluate hydro-meteorological relationships. In this study, regression was used to
evaluate climate change in the characteristics of annual mean temperature and total precipitation time
series. The linear regression equation for estimating meteorological-hydrological parameters was
developed as [22].

y =Pt +Bo (1)
where y is temperature (degree Celsius), precipitation (millimeter) or runoff (10° m*), B; and B, are re-
gressionslope and intercept, respectively, and t is time (year).

— § —



ISSN 1991-3494 3.2019

Mann-Kendalltest. The Mann-Kendall rank statistics test is an effective method for testing mono-
tonic trends and abrupt time series changes [23-24]. This paper used the Mann-Kendall monotonic trend
test [25-26], the nonparametric test, and the abrupt change test method to analyze change trends and
possible transition points for temperature and precipitation in the Aral Sea and Pre-Aral region.

In this method, HO represents distribution of random variables and H1 represents possibility of
bidirectional changes. The test statistic S is given by

S = "21 z": sgn(xx — X;) (2)

i=1 k=i+1
In which xj and x; arethesequentialdatavalues,nisthelength of the data set, and
+1,6 >0
sgn(@) =40, 6 =0 3)
-1,6<0
In particular, if the sample size is larger than 10, the statistic S is nearly normally distributed, i.e., the
statistic

S—1
'S>0
var(S ’
Z, = S+(1)S=O' 4
— S0

k,/ Var(S)
is a standard normal random variable, whose expectation value and variance are
ES) =0 5)

var(s) = [n(n —1)2n +5) - Z £t — 1)(2t +5)| /18 6)

in which t denotes the extent of any given tie and X denotes the summation over all ties.

Results and Discussion. Temperature trends. The Aral Sea and Pre-Aral region occupies the extreme
northern position in the zone of continental subtropical climate. This area receives a large amount of solar
heat, on average for the year the total radiation here is 5860 MJ/m* [27].

The formation of the temperature regime at the stations of the Aral Sea largely depends on the impact
of the water basin in a narrow coastal strip, as the air temperature changes from the water body into the
depths of the land, being affected by the influence of the continent.

The average annual air temperature in the Aral Sea and Pre-Aral region, as in the multiyear plan, as in
some periods, varies in latitude, decreasing from south to north. As the distance from the reservoir into the
depths of land increases, the temperature increases. There is a slight fluctuation in air temperature of the
Aral Sea for period 1960-2016.

In figure 2 shows the annual maximum, minimum and average temperature fluctuations in different
periods using the moving average method for 5 years. The results suggest differences in the inter-decade
variations, which may be due to the unique geographical location and climatic conditions of the land-
scapes being studied.

Since the analysis of moving averages shows that the entire region had relatively changes. As a result
of the analyzed data, we can observe that the indicator of maximum temperatures for the first decade of
1960-1969. averaged 14.6 °C per year, and the minimum was 2.9 °C, and the average was 8.7 °C.

For the second decade (1970-1979), the minimum and average air temperature in the Aral Sea region.
rises steadily, and the maximum temperature is slightly wary. In the following decade (1980-1989, 1990—
1999, and 2000-2009), there is a slight fluctuation in the mean and maximum air temperatures, and the
minimum temperature rises steadily over these decades. In the last period (2010-2016), the minimum
temperature in the Aral Sea and Pre-Aral region decreases, and the maximum and average temperatures
change little.

Over the entire period, we can observe that in the Aral Sea and Pre-Aral region the temperature rises
slightly (figure 2).
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Figure 2 —The trends of the annual max, min and mean temperature in the Aral Sea and Pre-Aral region
for the period 1960-2016 (red color implies a linear fit; blue color implies a fit of a 5-year moving average)

Using statistical tests of the Mann-Kendall slope, such fluctuation of indicators showed that during
19602016 in the Aral Sea and Pre-Aral region there was a significant tendency to increase the average
annual maximum, minimum and average temperatures (P < 0.001) at a rate of mean temperature
(3.2 °C/decade), min temperature (6.2° C/decade), max temperature (1.5 °C/decade).

Temperature variations in different periods. If we consider the temperature in terms of seasonal
indicators, then as can be seen from the data in the winter months, there is a significant increase in tem-
perature (figure 3). The maximum temperature varies little by area. In winter, it averages -3. -4 °C, and in
the summer 29-30 °C (figure 3).

The average minimum temperature gives an approximate temperature profile at night. If you look at
the trend of the minimum temperature, you can see that the trend is rising. In winter, it averages -9, -10 °C,
and in the summer 19-21 °C (figure 3). And the average temperature in the Aral Sea and Pre-Aral region
varies little.

The long-term distribution of average air temperature showed only positive reliable trends.

Precipitation trends. The Aral Sea region belongs to a zone slightly moistened with precipitation,
where an average of about 90-130 mm of precipitation falls annually, with the maximum amount observed
during the cold season.

If we consider the precipitation divided by a decade. In the first decade for the period 1960-1969.
The average long-term annual layer of precipitation falling on the water area of the region was equal to
125 mm per year (figure 4).

In the subsequent decade (1970-1979), the average rainfall was slightly lower — 103.4 mm on
average per year. In the third (1980-1989) decade, the average long-term annual precipitation
layer averaged 150 mm per year. In the fourth (1990-1999) and fifth decade (2000-2009) precipitation

— 10 —
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Figure 3 — Seasonal maximum, minimum and average air temperatures in the Aral Sea and Pre-Aral region
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Figure 4 — The trends of the annual precipitation in the Aral Sea and Pre-Aral region for the period 1960-2016
(red color implies a linear fit; blue color implies a fit of a 5-year moving average)

difference in the Aral Sea region was 9 mm. In the last period (2010-2016), precipitation averaged 154
mm per year.

In general, for the years 1960-2016. the average long-term annual precipitation in the sea region
averaged 133 mm. Over the entire period, the maximum amount of precipitation was observed in 1981
(235 mm), and the minimum in 1984 (75 mm) (figure 4).

Comparison of precipitation in different 10 years showed that the most significant differences exist
between periods.

The correlation between temperature and precipitation in the Aral Sea and Pre-Aral region was
R =0.26 (figure 5).

The Mann-Kendal static test showed that 1960-2016 precipitation in the Aral Sea and Pre-Aral region
is increasing (P < 0.001) and at a speed of 0.8 mm/decade.
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Precipitation variations in different periods. In the long-term aspect of the distribution of seasonal
rainfall, significant reliable trends have been recorded.

In the second decade (1970-1979), precipitation in the Aral Sea and Pre-Aral region increased sharply
during the winter months, in which it averaged 45.6 mm. The reason for this is in these decades, the air
temperature was also maximum, and the remaining decades in the winter months the precipitation
gradually increases.

Thus, the analyzed data in the Aral Sea and Pre-Aral region revealed significant reliable trends for
different periods of the long-term distribution of total precipitation (annual and seasonal), all positive (no
negative trends). This significant increase in annual rainfall is due to the cold half of the year and partly
due to the warm half of the year, which is due to their main seasonal increase in winter and an increase in
half in size in autumn and spring.

Here, the maximum increase in precipitation is undoubtedly observed in the cold half of the year and
in the winter season, which increases their share per year (figure 6).
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Figure 6 — Seasonal Precipitation in the Aral Sea and Pre-Aral region

Potential causes of climate change in the Aral Sea and Pre-Aral region. It is known that from 1963-
1965. The process of lowering the sea level began, it corresponds to the period of creating specialized rice
farms in the lower reaches of the Amudarya River. At the same time, an artificial water surface in the
lower reaches of the Amudarya River with an area of about 100 thousand hectares was created in the
irrigation contour, which led to significant local climate mitigation. In the irrigation zone, in general,
irrigated land areas increased, which led to a widespread increase in air humidity. Of course, in the zone of
active influence of the sea within a radius of 70-100 km from the water's edge, a noticeable change in
climate occurs it becomes sharply continental, but in the irrigated land zone as a result of the development
of large tracts of desert land, there is some climate mitigation, which is of a local nature [10].

On the one hand, the reduction of the Aral Sea area leads to an increase in temperature in this region,
and on the other, the expansion of irrigated land areas leads to a decrease in air temperature.
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Climate, land use and hydrology are interconnected in complex ways. Any change in one of these
systems causes a change in the other. For example, changes in the hydrological and vegetation cover in the
basin caused changes in temperature patterns and a decrease in precipitation, when local boundary
conditions dominate the large-scale circulation. On the other hand, global and regional climate change in-
fluences hydrological processes with respect to mean conditions and variability, as well as land use
options. Water use is affected by climate change, and, more importantly, by changes in population, life,
economics and technology; in particular, the demand for food that is being irrigated is the largest water
sector globally. Significant changes in water use or the hydrological cycle (affecting water supply and
water supply) require adaptation in water management [12].

Climate changes in the Aral Sea basin are a complex combination of global, regional and local
processes of variable spatial and temporal scales. They are due to multiple interrelated factors, such as
changes in the atmospheric circulation associated with global warming, regional hydrological changes
caused by multi-glacial melting and massive passaging, land use, and hydrological, biogeochemical and
meso-and microclimatic changes in the Aral Sea and its rapid expansion of the open dry bottom [12].

Recent climatic trends and variability in Central Asia tend to be characterized by an increase in sur-
face air temperature, which is more pronounced in winter than in summer. The series of meteorological
data available in the Aral Sea basin from the end of the nineteenth century show a steady increase in
annual and winter temperatures in this region. Climate data studies [28-30]point to a steady warming trend
of 1-2 °C per century throughout the region.

Degradation of the Aral Sea has led to significant changes in surface albedo, soil temperature and
humidity, evapotranspiration, cloudiness, precipitation, wind speed and direction, atmospheric trans-
parency and many other mesoclimatic parameters in the immediate vicinity of the sea [31-33].

Climate records from around the sea show dramatic changes in temperature and precipitation since
the 1960s. The average, maximum and minimum temperatures near the Aral Sea changed by 8 °C, in-
creasing both seasonal and daily amplitudes, as the lake effect decreased [31].

Conclusion. In this paper, we studied climate change trends in the Aral Sea and Pre-Aral region over
the past 57 years, and the results have contributed to deepening our understanding of climate change in the
region. The results will facilitate and inform future planning and management of climate change programs
in the Aral Sea and Pre-Aral region, especially against the backdrop of global warming.

During 1960-2016, maximum temperatures experienced a marked increase at a rate of
1.5 mm/decade ((P <0.001), and minimum temperatures ((P <0.001) at a speed of 6.2 mm/decade and
average temperature ((P <0.001), at a rate of 3.2 mm/decade. This figure corresponds to the rate of
temperature increase in Central Asia. In general, temperatures showed weak variability.

During the same 57-year period, annual precipitation observed a significant upward trend (P <0.001)
at a rate of 0.8 mm/decade. The correlation between precipitation and air temperature was R = 0.26.
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9. MacakbaeBa
'[llex xoame 0a3mCTEp IKOTOrHACEH MEMICKETTIK 3epTXaHack!, LLIbIHKAH SKOMOTHS XKAHE reorpadus HHCTHTYTHL,
Kertaii FeueivM akageMusichl, Y pimii, KXP,
2OpTaJILIK A3ust HKOJIOTHS JKOHE KOpIIAaFaH OpTa FEUIBIMH-3€PTTEY OpTaNbIFbl, Y pimi, KXP,
3KLITaI71 FBUIBIM aKaJeMUsiChl yHUBepcuTeTi, [TekuH, KpiTaid,
4on-®apabu ateigars: Kasax yiTTeIK yHHBepCHTeTI, I'eorpacdus sxoHe TaburaTThl naiinanany pakymnsreri, Anmarsl, Kasakcran,
OpransIk A3Hs SKONOTHS KOHE KOPLIAFAH OPTa FRUIBIMU-3¢PTTEY OpTaNbIFsl, AnMatsl, Kasakcran,
% AGait athiHnaFs Kasak YITTBIK Me1arordKaisK YHABEPCHTET], YKapaThibicTany HHCTHTYTHI, AnMartsl, Kasakcran

1960-2016 K. APAJI TEHI3I MEH APAJI ANMAFBIHJIATBI
TEMIIEPATYPA MEH KAYbBIH-ITAINIBIHHBIH YPAICI

AHHOTamMA. Apan TeHi31 jkoHe Apaln aiiMarbIHIaFbl KIMMATTBIH ©3repyi jkahaHIbIK, aliMaKThIK KOHE KEPriTiKTi KEeHic-
TIKTIK K9HE yaKbITIIA ayKbIMABI IPOLECTEPIiH KypAeni yiiecyi 6osbin tabbutansl. 1960-2016 xox. Byn makanaga Apan TeHisi-
MeH Apan allMarbIHAaFbl TEMIEpaTypa MEH JKaybIH-IIALIbIH Typajisl Mamimertep 3eprreiin, Mann-Kendall kpurepuiii (MK)
apKbUIbl YPAICTEp TajAaHbl. 3epTTey HoTkenepi OoiibiHIna Makcumanasl temmneparypa (P<0.001) xone 1,5 °C/omxbuiabIKTa
KOTEpiJlin, MUHUMAJIIB TEMIIEpaTypa na opoip omKbUIABIKTa 6,2 °C KbUIIaMABIKIIEH KOTEpUIreHiH kopceTti. ManH-Kenpan cra-
TUKAJBIK CHIHAFBl KOPCETKeHAeH, opTama temmeparypa ypaici (P<0.001) xone 3.2 °C/OHXBUIIBIKTA JKBUIIAMIBIFBIMEH apTTHL
KbinapIK sxaysIH-mamsH 0,8 MM/ OH KBUIABIK XKBUIIaMIBIKIIEH aliTapiiblKTail keTepiry ypaicin xkepcerti (P <0.001). Aya temne-
paTypacsl MeH >KaybIH-IIAIIBIHHBIH apa-KaTblHackl R = 0,265 TeH. 3epTrey HoTmKenepi Apan TeHi3i MEH Apall aiiMarbIHIAFbI
KJIMMAaTThIH ©3repyiH TepeHipek TyCiHyre MyMKiH/iK Oepeni.

Tyiiinai ce3aep: kIMMaTTHIH e3repyi, Apan TeHisi, Apai aiimarsl, ManH-KeHnanb chIHarbI.
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9. MacakoaeBa
ll"ocy[[apCTla‘eHHa;[ Kirouesas Jlaboparopust Dxonorus mycThHb 1 Oa3ucoB,
CuHBIBSHCKIH HHCTUTYT 3Kojorun U reorpapuu AH KHP, Ypymun, Kuraii,
Hay4HO-KCCIIeI0BATEIbCKHUIT [IEHTP SKOJOTHH M OKpYsKarome cpesl LlentpansHoi Asun, Ypymun, Kuraii,
3 Yuuepcurer Akanemuu Hayk Kuras, [lekun, Kuraii,
*Kazaxckuil HALMOHANBHEINA YHHBEPCUTET UM. anb-Dapabu, GakybTeT reorpadu ¥ IPHPOIONOIL30BaHHs, AnMatsl, Kasaxcran,
5Hay'mo-MccnezLOBaTenbc1<1/u71 LIEHTp 9KOJIOTHHU U OKpYy»Karouei cpeasl LlentpansHoii A3un, Anmatsl, Kasaxcras,
SKazaxcknil HALMOHANBHBIN MeAarorHYecKuil yHuBepenTeT nM. Abast, MHCTHTYT ecTecTBO3HAHMSA, ATMaTel, Kazaxcran

TEHAEHIUSA TEMIIEPATYPBI U OCAJIKOB APAJIBCKOI'O MOP U ITPUAPAJIbA 3A TIEPUO/J 19602016 I'T.

AnHoTtamus. KimmmaTtudeckie n3MeHEeHUsI B peTHOHE Apaibckoro Mopst u [Ipuapaibss npencTaBiseT coO00H CIOXKHYIO KOM-
OMHALMIO TNIOOANBHBIX, PETHOHAIBHBIX M JIOKAJIBHBIX IIPOLIECCOB PA3IMYHOrO MPOCTPAHCTBEHHOTO M BPEMEHHOTO MacliTada.
Hccnenys nanHble 0 TemIiepaTtype u ocaakax Apanbckoro mopst U Ipuapanss 3a nepuon 19602016 rr., ObUTH IpOaHATU3UPO-
BaHbI TPEH/IbI, HCTIONb3ys KpuTepuil Manna-Kennanna (MK). PesynpTaTsl ncciaenoBanus nokasaid, YTO MaKCUMasbHas TeMIepa-
Typa noseiaercst Ha (P<0,001) u co ckopoctbio 1,5 °C/necsaruierrie, a MUHUMAaJbHAs TEMIIEpATypa TAKkKe MOBBIIIACTCS C Kaxk-
IIBIM JIECSTUIIETHEM co cKopocThio 6,2 °C. Cratmyeckuil Tect ManHa-KeHnamia mokasan, 9To TEHACHIHS CPEIHUX TeMIeparyp
yBenuuuBaercss Ha (P<0,001) u co ckopocteio 3,2 °C/necsarunerne. ['0goBoe KOTMYECTBO OCAOKOB IMOKA3aJl0 3HAYUTEIBHYIO
tergenmuio k pocty (P <0,001) co cxopoctsio 0,8 mMm/necstunerne. Koppenmsnust Mexmay TeMmIepaTrypoil Bo3gyxa U OcaJKaMu
cocraBmia R = 0,265. Pesymbrarsl 3TOr0 HCcnemoBaHuss OyayT CIOCOOCTBOBATh YITyOJIEHHWIO ITOHUMAHHS KIMMATHIECKHX
W3MEHEHU B pernone Apanbckoro Mopsi u [Ipuapainbs.

KiroueBble cioBa:u3MeHeHHE KIuMara, Apanbckoe Mope, Ipuapanse, Tect Manna-Kennana
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INFANTILE CEREBRAL PALSY DEVELOPMENT FACTORS
(LITERATURE REVIEW)

Abstract. The term Infantile Cerebral Palsy refers to complex of chronic neurological disorders that occur
during perinatal period because of brain damage. Brain damage can occur in both ante-, intra- and postnatal periods.
There are variety of reasons and it is impossible to specify the main one. Damage often occurs before birth, antenatal,
during the first 6 months of pregnancy. There are at least three reasons for this: Periventricular leukomalacia (PVL).
PVL is a type of lesion that affects alba due to lack of oxygen in the uterus. Abnormal brain development. The lesion
may be due to mutations in genes responsible for brain development, some infections, such as toxoplasmosis, para-
sitic infection, herpes and herpes-like viruses and head trauma. There may be intracranial haemorrhage, when the
foetus has a stroke. Haemorrhage may stop blood flow into the vital tissue of the brain, which may cause tissue
injury or necrosis. Blood may thicken and damage surrounding tissue. According to various data, intrapartum le-
sions, such as birth asphyxia or birth trauma, account for up to 42%. In the postnatal period, brain lesion factors with
development of cerebral palsy are usually considered infectious, less traumatic ones, but some works mention the
hereditary component. Nevertheless, to date, the actiology of this disease has not been fully studied and it is not clear
which pathogenic factors and what conditions lead to cerebral palsy. Therefore, we can state only the multi-actiology
of cerebral palsy and need for greater attention to the study of both biological and environmental factors that have an
impact on foetus and new-born.

Key words: cerebral palsy, antenatal, intrapartum, postnatal period, periventricular leukomalacia, cerebral
accident, hereditary factor.

The term "cerebral palsy" unites a group of different clinical manifestations of syndromes that arise
as a result of underdevelopment of the brain and its damage at various stages of ontogenesis and are
characterized by the inability to maintain a normal posture and perform arbitrary movements [1]. The
definition of cerebral palsy excludes progressive hereditary diseases of the nervous system, including
various metabolic defects, lesions of the spinal cord and peripheral nerves [2]. Cerebral palsy is the most
common cause of disability in children, affecting approximately two out of every thousand live births. The
term "cerebral palsy" refers to a complex of chronic neurological disorders that occur in the perinatal
period due to brain damage [3]. At present, it is clear that the term "cerebral palsy" does not reflect the
diversity and essence of the neurological disorders present in this disease, but it is widely used in the
world literature, since another term that comprehensively characterizes these pathological conditions has
not been proposed to date. The merging of a number of neurological simptomocomplexes in nosological
group allows to adequately plan the organizational actions directed on early diagnostics and treatment of
cerebral palsy on the basis of high medical and social importance of the problem [4].

Population-epidemiological studies show that in industrialized countries, the frequency of cerebral
palsy is 2-2.5 cases per 1000 of population [2-4]. So, in the United States, cerebral palsy affects about
764 000 [5]. Data on the prevalence of cerebral palsy change with the development of medical science.
Some authors [6] note in recent years the tendency to reduce the incidence of cerebral palsy by improving
obstetric techniques, prevention and treatment. Others, on the contrary, believe that for a number of years
the frequency of cerebral palsy in industrialized countries remains stable [7, 8], which is probably due to
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the defeat of the nervous system mainly not during childbirth, but in the prenatal period. However, the
majority of authors claim that the disease began to meet much more often [9-12] and explain this reduced
mortality among preterm and newborn infants with low body weight who have risk of developing cerebral
palsy is highly significant.In the Republic of Kazakhstan there is no clear account of children with
cerebral palsy, not clarified the reasons specific to the region. There are many different opinions about the
etiology of cerebral palsy, and the disease is considered as polyetiological. Analysis of the causes leading
to cerebral palsy showed that in most cases it is not possible to identify one of them, as often there is a
combination of several adverse factors in both pregnancy and childbirth [2]. However, there is a popular
opinion that the causes of cerebral palsy often lie in the intra-natal period, that is, associated with birth
trauma, but the literature and scientific data say the opposite. The ratio of prenatal and perinatal factors of
brain damage in cerebral palsy, according to various authors, varies: prenatal forms of cerebral palsy vary
from 35 to 60%, intranatal - from 27 to 54%, postnatal-from 6 to 25% [2, 13, 14]. According to a number
of authors [14-16], in 80% of observations the brain damage causing cerebral palsy occurs in the period of
fetal development, and subsequently intrauterine pathology is aggravated by intrauterine. However, in
every third case, the cause of cerebral palsy cannot be determined [17-19].

Most often, the damage occurs before birth, that is, antenatal, during the first 6 months of pregnancy.
There are at least three reasons for this.

1. Periventricular leukomalacia (PVL) PVL - it is a type of damage that affects the white matter of
the brain due to lack of oxygen in the uterus. This can happen if the mother has an infection during preg-
nancy, such as rubella or measles, low blood pressure, premature birth, or if she is taking a drug.

2. Abnormal development of the brain. The impaired development of the brain can affect how the
brain communicates with the muscles of the body and other functions. During the first 6 months of preg-
nancy, the brain of the embryo or fetus is particularly vulnerable. Damage may be due to mutations in the
genes responsible for brain development, some infections such as toxoplasmosis, parasitic infection,
herpes and herpes-like viruses, and head injury.

3. Intracranial hemorrhage. Sometimes intracranial brain hemorrhage occurs when the fetus has a
stroke. Bleeding in the brain can stop the flow of blood to vital brain tissue, and this tissue is either dama-
ged or dies. Spilled blood can thicken and damage the surrounding tissue.

Several factors can cause a stroke in the fetus during pregnancy:

* A blood clot in the placenta that blocks blood flow

* Violation of blood clotting in the fetus

* Disorders of delivery of arterial blood to the fetal brain

* Untreated preeclampsia in the mother

* Inflammatory processes of the placenta (chorioamnionitis)

* Inflammatory diseases of the female genital organs

During childbirth, the risk increases due to the following factors:

* An emergency C-section

* Prolonged second stage of labor

* Use of vacuum extraction during childbirth

* Fetal or neonatal heart abnormalities

» Umbilical cord disorders

Anything that increases the risk of preterm birth or low birth weight also increases the risk of cerebral
palsy [20].

More than 400 factors affecting the course of normal intrauterine development are described, the
cause of cerebral pathology in 70-80% of cases is the effect of a complex of harmful factors on the fetal
brain [3]. Intrauterine factors include acute or chronic extragenital diseases of the mother, primarily
hypertension, heart disease, anemia, obesity, diabetes and other [1, 3, 11], occurring in cerebral palsy in
40% of cases [8]. Other"maternal" factors of perinatal risk are taking medications during pregnancy (10%)
[7], occupational hazards (1-2%) [19, 21], parental alcoholism (4%) [11, 19], stress, psychological
discomfort (2-6%) [7, 19], physical injuries during pregnancy (1-3, 88%) [7, 19].In recent years, great
importance in the etiology of cerebral palsy is given to the effect on the fetus of various infectious agents,
especially viral origin [3, 7, 15, 16, 22]. According to Potasmanet al. [26], in 22% of patients with cerebral
palsy (in the control group - in 9%) antibodies to Toxoplasma gondii were found in the blood serum.
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A certain role in the occurrence of cerebral palsy is given to violations of the normal course of preg-
nancy at various stages. There are uterine bleeding, disorders of placental circulation, placental
presentation or abruption [3]. Similar complications of pregnancy occurred in 2-13% of cases [17, 19, 24].
According to the study of A. Spiniollo [28], 17.5% of the surviving children born in women whose preg-
nancy was complicated by premature placental abruption were diagnosed with intraventricular hemorr-
hage, and 11.1% - cerebral palsy.According to some authors, immunological incompatibility of mother
and fetus (ABO-and RH-incompatibility) was the cause of cerebral palsy in 2.0-8.7% of cases [7, 14, 19].

Most of these adverse factors of the prenatal period leads to intrauterine fetal hypoxia and disruption
of utero-placental blood circulation. Oxygen deficiency inhibits the synthesis of nucleic acids and
proteins, which leads to structural disorders of embryonic development. The development of the embryo
in hypoxia may be the main cause of deformities and pathology of fetal development [14].

According to a number of authors, multiple pregnancy has a history in 4% of persons suffering from
cerebral palsy [11]. The incidence in situations with multiple pregnancy is 6-7 times higher than in normal
pregnancy and is 7.1-8.8 per 1000 newborns [26]. The frequency of cerebral palsy in triplets is 28 per
1,000 live births, and in twins-7.3 per 1,000 live births [27]. In multiple pregnancies, the risk of cerebral
palsy for low-weight infants is the same as in low-birth-weight infants born as a result of pregnancy with
one fetus, and vice versa, for children with normal body weight from twins, the incidence of cerebral palsy
is higher than in children with normal body weight born during normal pregnancy (4.2 per 1000 live
births) [28].

Treatment of infertility using reproductive technologies (ART). Most of the increased risk is due to
preterm birth or multiple pregnancies, or both; both preterm birth and multiple births are increasing among
children born with ART [29].

The intranatal risk factors for cerebral palsy include various complications in childbirth, the fre-
quency of which exceeds 40,2% [7, 11, 19]: these are weakness of contractile activity of the uterus during
childbirth (23.6%), rapid labor (4%), caesarean section (11.36%), prolonged labor (24%), a long anhyd-
rous period (5%), breech presentation of the fetus (5-6.25%), a long period of standing of the head in the
birth canal (5%), instrumental obstetrics (5-14%). It should be borne in mind that in the presence of
disorders of fetal development of the child, childbirth very often has a severe and prolonged course. Thus,
conditions are created for the occurrence of mechanical head injury and asphyxia, which are essentially
secondary factors that cause additional disorder of the primary affected brain [5, 18].

Childbirth in pelvic presentation of the fetus leads to asphyxia and birth trauma 3 times more often
than conventional labor [4], and in 1% of cases leads to cerebral palsy [30]. Cerebral palsy is also
correlated with low fetal body weight. Studies have shown that 12.1% of children with low birth weight
continue to develop cerebral palsy [30, 32]. Its frequency is 36.7 times higher in children with a body
weight of 500 to 1499 g and 11.3 times in children with a body weight of 1500 to 2499 g than in children
with a body weight of more than 2500 [31].

H. Scheider [7] believes that only 10% of full-term newborns may have developed cerebral palsy due
to birth asphyxia. Cerebral palsy can be predicted only in severe childbirth with asphyxia leading to tissue
damage to the brain, in the presence of clinical symptoms detected from the first days of life. However,
even in the presence of severe labor asphyxia, the causal relationship with the subsequently developed
psychomotor deficiency is not absolutely provable, since brain damage can occur before the birth itself
and cause labor asphyxia.

A significant place in the genesis of cerebral palsy is intracranial birth trauma-local damage to the
fetus during childbirth as a result of mechanical influences (compression of the brain, crushing and nec-
rosis of the brain substance, tissue tears, bleeding in the membranes and brain substance, violations of
dynamic blood circulation of the brain), which can disrupt the further development of the brain and lead to
many cerebral symptoms [18]. However, it should be borne in mind that birth trauma often occurs against
the background of a previous defect in the development of the fetus, with pathological, and sometimes
even physiological childbirth [22]. According to various authors, the incidence of birth trauma in cerebral
palsy has decreased over the past few decades from 21.6% [33] to 4-5% [14, 19], what is associated with
improved obstetric care.

In the postnatal period, the factors of brain damage with the development of cerebral palsy are usual-
ly considered infectious, less traumatic[18, 19, 20]. Some works mention the hereditary component in
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their etiology [10, 35]. Genealogical research in the families of patients with dyskinetic (hyperkinetic)
form of cerebral palsy, made N. A. Fletcher [12, 13] revealed the presence of relatives of patients with a
certain proportion of affected parents and sibs. The author draws attention to the fact that in most patients
the disease progressed in adulthood, which suggests the genetic heterogeneity of the disease with auto-
somal recessive and dominant types of inheritance. It does not exclude the existence of X-linked form, and
the late age of the parents in most sporadic cases of the disease suggests dominant gene mutations. The
literature describes cases when the clinical manifestations of some hereditary diseases was conducted in
the form of the syndrome cerebral palsy: this is the chromosomal aberrations of the type of patau
syndrome and partial trisomy of the 18th pair of chromosomes [17], X-linked chromosomal hydrocephalus
[32], DORA-dependent dystonia [35].

R. Curatolo [11] studied the combination of cerebral palsy with epilepsy and mental disorders. In the
genealogical history of patients with cerebral palsy were surprisingly frequent cases of epilepsy among
relatives of the first degree of kinship, which, according to the author, indicates the important role of
genetic factors in the development of cerebral palsy.

Of interest is the fact that in cerebral palsy there is a defeat mainly of males [6]. Cerebral palsy in
boys occurs 1.3 more often and has a more severe course than in girls [14]. According to N. A. Fletcher
[12], three-quarters of cases of moderate and severe tetraplegia in cerebral palsy occur among males and
tend to have more severe motor disorders than in women.

Specialists in Pediatrics and neurology from the University of Bergen (Norway) during the first of its
kind such a large-scale study revealed a significant genetic component in the complex of causes under-
lying the development of cerebral palsy. So, if there is a child with cerebral palsy in the family, the risk of
having another child with such a violation increases nine times [35].

Thus, the analysis of the literature data on the risk factors of cerebral palsy indicates their diversity.
However, to date, the etiology of this disease has not been fully studied and there is no clarity on what
pathogenic factors and under what conditions lead to the development of cerebral palsy. Therefore, we can
now talk only about some pathogenetic mechanisms of cerebral palsy, as well as the great importance of
studying both biological and environmental factors that have an impact on the body of the fetus and
newborn.

B. H. Jloxmmn', P. B. Hcaesa®, P. )K. Ceiice6aena’, C. A. AG3anmena’, I1I. K. Capmyiiaea’

1«Hepcona» XPKO, Anmarsl, Kazakcran,
’C. 1. AcenamsipoB athiamarsl ¥MY-min Ne3 Akylrepus %oHe ruHekonorus kadeapacsi, Anvarsi, Kazakcras,
3Ka3¥Y, MEIAIUHA KOFaphl MeKTeO1, Anmater, Kazakctan

BAJIAJIAP IEPEBPAJIb/II CAJIAYPYBIHBIH IAMY ®AKTOPJIAPBI
(OJIEBUETKE LLO.JTY)

AnHotanusi. bananap uepeOpainbai canaypybl TEPMHUHI MHJIBIH 3aKbIMJAaHYbl CaJIapblHAH [EPUHATAIJIbI
Ke3eHie naiiia 00JaThiH CO3BUIMAIIbI HEBPOJIOTHSIIBIK Oy3bUTyJIap KellleHiH Oiiaipeai. bac MUBIHBIH 3aKbIM/IaHYbI €Ki
aHTEHATaJ[Ibl, WHTPAHATAJbl JKOHE IMOCTHATAIABI Ke3eHAeple ne maipa Oonybl Mymkin. CeOenrepi caHamyaH
0OJIFaHIBIKTaH €H OACTBICHIHAH BIKTAY MYMKIH eMec. 3aKbIM OJICTTE TYbLIMAW TYPHIN, SFHH aHTCHATAJJbl KE3CHJE,
KYKTUTIKTIH ajFalikel 6 aiblHBIH imniHAe maiina Oomansl. byran keminze ymr ceden Oap. IlepuBeHTHKYISPIBI
nerikomanasus (PVL). PVL — skareipia oTTeriHiH jKeTicreyiHe OallaHbICThI MUJBIH aK 3aThIHA OCEPETETIH 3aKbIM
TYpi. MUIBIH KaJTbl HOPMaIaH aybITKBII JaMybl. ByJr 3aKbIM MUIBIH TaMYbIHA JKayalnThl TeHHIH MyTalUChIHA, OKCO-
IUIa3MO3, TTAPA3UTTIK HHQEKLHS, TepIIec, TepIiec TApi3Ai BUpycTap jkoHe 0ac apakaThl CHAKTHI HH(EKIHsIapra Oaii-
JaHBICTBI 00JyBl MYMKiH. Bac cyiiek inmriHe kaH KyHbuTy, YPBIKTBIH HHCYJIBTI. MUFa KaH KYWbITy MUJIBIH OMipJIiK Ma-
HBI3[IBI OelliriHe KaHHBIH OapybIH TOKTATaIbl )KoHE KaH OapMaiiKairaH TiH 3aKbIMJanTagsl HeMece eJielli. AKKaH KaH
KOIOJIAHBII, JKaH JKaFbIHIAFEl TIHAI 3aKbIMAAyBl MYMKiH. Typii MomiMeTTepre colikec, TyaliTkeH achuKCHs HeMece
Tyy JKapakaTbl CEKiIAlI MHTpaHaTaaabl 3aKpiMaap 42% kypaiinsl. bananeiH nepebpanbai can aypybIHBIH AaMybIHA
OKeJleTiH 0ocaHylaH KeiiHri (akTopiapra >KYKIalbl aypysiap KoHEe CHUpeK jkapakaT ceden 0oJybsl MyMKiH, anaiina
KelOip eHOekTepae OoNapIbIH 3THOJOTHACHIHIA TYKbIM KyalayIIbUIBIK KOMIIOHEHT Oap ekeHi alTeuIFaH. JlereHMeH,
Qi KYHre ZeWiH OChl aypyJbIH 3THOJIOTHSICH! TOJNBIK 3epTrenmMereH xoHe BIICA-ra KaHaail KO3ABIPFBILITAD JKOHE
KaHzall skarnaiiinap okenetini aHblK eMec. Conpbikral, 0i3 BIICA sTHosoruscel OipHelle eKeHiH JKOHE YPBIKTHIH
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JKOHE JKaHa TyFaH OaJlaHbIH aF3achblHA dCEp €TeTiH OUOJIOTUSUIIBIK JKOHE IKOJOTHSUIBIK (DAaKTOPIIAP/Ibl 3EPTTEYre YIKeH
KOHLI 06Ty KaKeTTLIITiH aifTyra Oomaabl.

Tyiiin ce3mep: 1epeOpaibi Mapainy, aHTCHATAJbI, HHTPAHATII/IbI, IOCTHATAIIBI KE3CH, IEPUBEHTPHKYIISPIIbI
JIeHKOManus, epeOpaibai HHCYIBT, TYKBIMKyalayIisl GakTop.

B. H. Jloxmmu', P. B. Hcaesa’, P. K. Ceiice6aeBa’, C. A. A63aauesa’, I1I. K. Capmym[aelaa2
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®AKTOPBI PABBUTHUA JETCKOI'O HEPEBPAJIBHOI'O ITAPAJTMYA
(OB30P JIMTEPATYPBHI)

Annoranusi. TepmuH "nerckuii nepedpanibabiii napanuny” (JILIT) oObeaunsier rpymmny pa3auyHbIX M0 KIMHU-
YECKUM IPOSBICHUSIM CHHIPOMOB, KOTOPBIE BOSHUKAIOT B PE3YJIbTATE HEJOPA3BUTHS MO3Ta U €T0 MOBPEKACHHS HA
pa3INYHBIX JTalax OHTOTCHE3a M XapaKTEPU3YIOTCSl HECIIOCOOHOCTBIO COXPAHITh HOPMAJIBHYIO MO3Y W BBINOJHSTH
npousBoiibHbIe BMKeHHs [1]. Onpenenenne JILI1 uckiodaetr nporpeccupyromie HacleACTBEHHbIE 3a00JIeBaHuUs
HEpPBHOM CHCTEMBI, B TOM YHCJIE pa3jIMuHble MeTaboInuecKue IeeKThl, TOPAKEHUs] CIMHHOTO MOo3ra U nepudepu-
yeckux HepBoB [2]. LI sBnsercs Hamnbosee pacrpoCTpaHEHHOW NMPUYMHONW WHBAJIMIHOCTH Y NETEH, 3aTparuBas
NpUOIM3UTENBHO ABYX M3 KaXXIOW TBHICSYM POXKIACHHBIX XMBBIMU MianeHneB. ITox tepmuHom «ALIT» nmonumaror
KOMIUIEKC XPOHMYECKHX HEBPOJOTMYECKHMX HapyIIeHHH, BO3HUKAIONIMX B IEPHHATAIbHBINA IIEPHOJ BCIEICTBHE
MopakeHUs TOJIOBHOTO Mo3ra [3]. B Hacrosimee Bpems SICHO, YTO TepMHH "TiepeOpaibHBIN mapanud" He OTpakaeT
MHOT000pa3us M CYIIHOCTH, MMEIOIIUXCS NPH 3TOM 3a00JIEBaHWM HEBPOJIOTMUYECKHMX HAapYLIEHUH, OIHAKO €ro
IIMPOKO HMCIOIB3YIOT B MUPOBOH JIMTEpaType, MOCKOIBKY APYroro TEPMHHA, BCECTOPOHHE XapaKTEPH3YIOIIETO 3TH
MATOJIOTHYECKUE COCTOSHUS, A0 HACTOSILIET0 BPEMEHM He MpemoxeHo. OObeAMHEHHE LENOro psiga HEBPOJIOTH-
YECKUX CHMTOMOKOMIUIEKCOB B HO30JIOTMYECKYIO IPYIIIY IO3BOJISIET aJCKBATHO IUIAHWPOBATh OPraHM3allMOHHBIE
MEPOIIPUATHS, HANIPABJICHHbBIE HA PAHHIOK NUArHocTuky W jedenue /LI, ucxons U3 BBICOKOM Kak MEIUIIMHCKOM,
TaK U COIMAILHON 3HAYUMOCTH ITPOOJIeMBblI [4].
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DAIRY PRODUCTIVITY OF THE KAZAKH HORSE MARES
AND THEIR CROSS BREEDS WITH ROADSTERS

Abstract. It has been established that the riding-Kazakh cross breeds in live weight (403-410 kg) outperform
the local Kazakh horses (395 kg). In height at withers, the English-Kazakh hybrids (148.5+0.7 cm) are greater than
the Arab-Kazakh hybrids (141.2 £ 0.5 cm) and local Kazakh (142.7+0.8 cm). In the chest girth, Arab-Kazakh hybrids
(175.8+0.8 cm), on the contrary, exceed the Anglo-Kazakh hybrids (171.7+1.1 cm) and local Kazakh (171.1£1.2 cm).

The wide-body index for the English-Kazakh hybrids is 115.62, for the local Kazakh horses - 119.90, for the
Arab-Kazakh hybrids - 124.50.

It was established that in riding-Kazakh crossbred mares the daily milk yield for 2-4 months of lactation is
7-10 liters. When transiting mares to 4-5-fold milking from the 2nd month of lactation, foals receive less than 2/3 of
their mother's milk or 4-6 liters per day. To replenish this under-received amount of milk and to ensure the increase
in live weight, the foals ration is additionally included with concentrated feed, hay and green mass.Habituation of
colts to feed started from 1.5 months of age. When they are 2 months of age, young animals already consume feed
very good. During the suckling period, the live weight of foals from dairy mares in the first 6 months increased by
3.96 times, and from non-milking mares - by 4.22 times. The decrease in the level of milk nutrition in young stock
leads to a decrease in the average daily gain.

It was found that, on average, during the lactation, the density of milk at production from local Kazakh mares
was 1.033°A, while the Arab-Kazakh and English-Kazakh had milk density of 1.032°A. The fluctuations in the fat of
the mares of the Kazakh breed for six months of lactation were in the range of 1.1-1.9%, while of the Arab-Kazakh
and English-Kazakh hybrids, respectively, 1.3-2.0% and 1.4-2.2 %. That is, the bloodiness of horses does not have a
significant impact on the indicators of the chemical composition of the mares' milk.

Key words: Kazakh horse, riding-Kazakh hybrids, milk, milk yield, early ripeness of foals, growth and deve-
lopment, foals.

Introduction. The upcoming entry of Kazakhstan into the WTO imposes special requirements on the
competitiveness of domestic agricultural products. Therefore, it is necessary in the future to pay special
attention to the industrialization of agricultural production through the implementation of cluster initia-
tives in the production and processing of agricultural raw materials. It is here that the attention of the
private sector should be attracted, including in line with the agrarian-industrial policy [1].

The value of horse breeding in the republic is preserved even now. With the acquisition of sove-
reignty, great opportunities are opening up for the wide spread of equestrian sports, tourism, national
sports game and the development of horse breeding as a branch of productive livestock farming.

The possibility of activating the adaptive processes and increasing the resistance of the organism of
such animals under the influence of these biostimulators to low temperatures of the habitat for protein-
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carbohydrate-vitamin metabolism, the function of the hematopoietic organs and the buffer system is
established [2].

Of all the agricultural units operating in Kazakhstan, more than 80% are peasant farms and house-
holds. They contain 95.5% of the livestock of horses and produce more than 90% of production. Around
the major cities and industrial centers, there are many peasant horse farms for growing sports horses.
Horses of local Kazakh breeds are mainly bred in these farms and they are mixed with roadster breeds, in
which, along with getting young stock, it is possible to organize seasonal production of koumiss. The
production of koumiss in combination with the growth of young stock for sports is of great importance in
increasing the profitability of horse breeding in the conditions of peasant farms [3].

The increased interest in the development of dairy horse breeding is due to the fact that horses, being
the most unpretentious animals, are able to use natural steppe, mountain and other pastures that are dif-
ficult for other farm animals to access. At the same time, the demand for koumiss, which has not only
dietary and nutritional, but also antibiotic and healing properties, is constantly increasing.

Beginning from the 1950s, these purebred riding and Arabian horses were imported for crossing with
local Kazakh horses under these soil-climatic and fodder conditions.

In the late 90s of the last century, the Sarsebek farm was established in the Talgar district of the
Almaty region, which was formed with Kazakh horses and their crossbreeds of roadster breeds from the
former Degeres stud farm. Currently, in the herd, there are horses with the blood of Arab and purebred
roadster breeds.

With the organization of the production of milk and koumiss, the need for feed increases signifi-
cantly, and the system for keeping horses changes. In the peasant farms that have feeding grounds, the
stalled-pasture system for keeping horses is the most widespread, at which in the stall period animals are
in the premises, and in the pasture period - on artificial or natural pastures..

In farms engaged in breeding of roadster breeds and their hybrids with Kazakh horses, the stall-camp
or stall housing system is practiced. In the stall-camp system, in the pasture period, the horses are main-
tained in summer camps, which are equipped with light shelters and milking areas.

Stall-camp maintenance has a beneficial effect on animals and allows to conduct regular training
work, as well as timely preventive and veterinary-sanitary measures.

In recent years, in the conditions of the south-east Kazakhstan, horses of riding breeds have positively
recommended themselves in the sporting direction. Stallions of this breed are used in crossing with local
Kazakh mares and other breeds of Almaty region.

Of great importance is the study of the economically useful traits of local Kazakh horses and their
hybrids with roadsters and the development of an effective technology for the production of mare's milk in
peasant farms. The importance of solving this problem determines the relevance of the research.

The technology of dairy production is a set of systems and methods of maintenance, feeding, milking,
using animals, organizing labor, ensuring the production of the final (milk, meat, wool) or intermediate
(replacements) products [4].

When breeding horses of sports direction of productivity with the simultaneous production of milk is
very important to determine the method of keeping mares. When choosing a method of keeping, it is
assumed that by applying various methods to reduce labor costs per unit of production, to achieve a
reduction in the cost of milk and at the same time to increase the dairy productivity of mares while redu-
cing the cost of fodder per unit of production.

The system of keeping farm animals implies a certain order of interdependent production operations
and work processes that ensure the most rational and favorable conditions for the life and exploitation of
animals.

A.G. Shamsiev [5], V.I. Fisinin, [.A.Egorov, I.F. Draganov [6] note that feeding of horses should be
based on the modern achievements of the physiology and biochemistry of food, feed production and
fodder preparation. In this regard, an important problem should be the development of the theory and
practice of a complete and balanced feeding of horses of different ages, breeds and economic use direc-
tions.

Full feeding of dairy mares is one of the main factors providing high dairy productivity, which affects
the growth and development of foals [7]. It is based on the knowledge of the body need for energy, nut-
rients necessary for the implementation of life processes [8]. A horse’s need for nutrition depends on the
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nature of its use, live weight, breed, and physiological condition. Compared to other types of animals, hor-
ses are the most demanding on feed quality. They are worse than ruminants digest fiber, so for them, it is
necessary to allocate good meadow, steppe, alfalfa hay, and from cereals - oats, corn and barley, from
bran - wheat [9].

In contrast to herd horse breeding, where horses are kept on pasture all year round, horses of sporting
direction are mainly maintained by stable or stable pasture methods [10].

The practice of advanced horse farms of the Russian Federation, the Baltic republics and Northern
regions of Kazakhstan, where there is enough rainfall in summer, shows that long-term pastures, if used
correctly, provide 3000-4000 feeding units from 1 hectare, and during irrigation - 6000-7000 feeding
units. In recent years, the creation of long-term cultivated pastures with irrigation has been given with
great importance both in areas of sufficient moisture and in areas with limited rainfall [1].

Many years of experience in using paddocks (cultivated pastures) under conditions of stud farms
showed their positive aspects. The use of advanced agricultural techniques based on the regular use of
fertilizers, irrigation, the use of high-yielding varieties of perennial grasses allowto receive yields of grass
at 70-90 centners of dry weight, or 60-70 centners of feed units per hectare. Paddocks are used not only
for pasturing horses, but also for stocking up hay, haylage, grass cutting and flour

The aim of research. Comparative study of the technology of seasonal milk production with stable
and pasture maintenance of local Kazakh breed mares and their hybrids with roadster breed in the
conditions of the south-east of Kazakhstan.

Materials and methods of research. Experimental studies were carried out on the Sarsebek horse
farm of the Talgar district, Almaty region, on mares of the local Kazakh breed and their mixtures with
roadster breeds.

The formation of groups of animals was carried out according to the method of pairs-analogues
taking into account the breed, sex, age, live weight, physiological state (lactation period) [11-14].

To carry out scientific and economic experience, 3 groups of animals were formed, the I group
included mares of the local Kazakh breed that were kept on natural pastures, and in the II and III groups
there were mares of Arab-Kazakh and English-Kazakh cross breeds mares that were in conditions of
stable and pasture maintenance.

The study of the age dynamics of live weight of young horses was carried out on the basis of data of
individual weighing and determination of live weight at birth, at 6, 12, 18, 24 and 30 months of age.

In the experiment, high-Kazakh crossbred foals and purebred Kazakh foals were taken (5 heads). The
latter served as a control, on which it is more obvious to reveal the characteristic features of the growth
and development of crossbred horses.

The exterior and constitution of animals were studied by eye-evaluation of the articles of body
measurements and the general development of the organism on the scale of the Instructions for bonitation
of breeding local horses followed by taking 4 main body measurements, on the basis of which the main
body indexes were calculated at the age of 6, 12, 18, 24, 30 months.

Group Mare’s breed Conditions of maintenance
I Local Kazakh Pasture
11 Arab-Kazakhcross breeds Stable and pasture
111 English-Kazakhcross breeds Stable and pasture

Figure 1 — Experimental design

The commodity yield of mares was studied during the seasonal production of koumiss (from April to
September 2018), i.e. within 6 months by the method of control milkings once a month for two adjacent
days. Dairy productivity, which is made up of actually received milk and sucked by a foal milk, was
calculated by the I.A. Saigin formula [11].

ye = Yo*24

B
where Yc - daily productivity, l.; Y¢ - actually received milk, 1.; B - time of mares stay in milking, h.;
24 - number of hours per day.

—— 4 ——
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Chemical analysis of milk was carried out in the laboratory of milk and dairy products of the Kazakh
Scientific Research Institute of Animal Breeding and Fodder Production LLP.

The chemical composition of milk was studied monthly. Milk samples for general chemical analysis
were taken once a month for two adjacent days, in proportion to milk yield. In the mares' milk sample, the
content of fat, total protein, milk sugar, dry matter, calcium, phosphorus, density, and acidity were
determined by standard methods [12-15].

The dairy productivity of mares was estimated by the gross milk yield obtained by summing up the
milk yield and the amount of milk sucked by the foal.

Biometric processing of digital material of the experiments was carried out according to the standard
methods. [15].

Results of research.

Commodity and gross yield of mares. The dairy productivity of mares depends on genotypic and
phenotypic factors, among which the breed, the duration of lactation, the conditions of keeping and the
level of feeding have a great influence [16-19].

Gross productivity is an indicator of the physiological capacity of an animal, depending primarily on
such genotypic factors as breed, individual characteristics, etc. The commodity productivity depends not
only on genotypic, but also on phenotypic factors, such as technology, mode and frequency of milking
[20-23].

In the farm “Sarsebek™ mares massively foaled in the second half of March and in the first half of
April. Milking of mares started in May, that is, a month after the colting.

It was established that the riding-Kazakh cross breeds (403-410 kg) exceed the local Kazakh breed in
live weight (395 kg) (table 1).

Table 1 — Zootechnic characteristics of dairy mares by live weight and main body measurements (n = 4 heads in each)

Indicator Local Kazakh English-Kazakh cross breeds Arab-Kazakh cross breeds

M+m Cv% M+m Cv% M:+m Cv%

Live weight, kg 395+3.2 1.62 410£5.1 2.49 403+4.3 2.13

Measurements, cm:

Height at the withers 142.7+0.8 1.12 148.5+0.7 0.94 141.2+0.5 0.71

Oblique body length 153.840.6 0.78 153.4+0.5 0.65 152.240.3 0.39

Chest girth 171.1£1.2 1.40 171.7+1.1 1.28 175.8+0.8 0.91

Meta carpus girth 18.0+0.3 3.33 18.1+0.2 2.21 18.5+0.3 3.24

In height at withers, the English-Kazakh cross breeds (148.5+0.7 cm) outperform the Arab-Kazakh
cross breeds (141.2 = 0.5 cm) and local Kazakh cross breeds (142.7+£0.8 cm). In the chest girth, Arab-Ka-
zakh cross breeds (175.8+0.8 cm), on the contrary, exceed the English-Kazakh cross breeds (171.7+1.1 ¢cm)
and local Kazakh (171.1+1.2 cm).

To fully characterize the features of the constitution of local Kazakh mares and their crossbreeds,
based on absolute indicators of body measurements, the main body indices were calculated: of format, of
wide body, of compactness, of bone and of massiveness (table 2).

Table 2 — Indices of body built of in-milk mares (n = 4 heads in each)

Index, % Local Kazakh, M+m English-Kazakh cross breeds, M+m Arab-Kazakh cross breeds, M+m
Format 107.78+0.5 103.340.5 107.79+0.5
Wide body 119.90+0.6 115.62+0.6 124.50+0.6
Compactness 111.25+0.5 111.93+0.5 115.51+0.5
Bone 12.61 0.2 12.1940.2 13.10+0.2
Massiveness 136.21+0.7 125.38+0.7 143.42+0.7
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The indices of body built characterize the experimental mares of the Anglo-Kazakh cross breed as
shallow-bodied, rather lightweight animals, with a wide-body index of 115.62, while the local Kazakh
horses have 119.90, and the Arab-Kazakh cross breeds have 124.50.

All mares had a strong type of constitution, a well-developed chest, an extended body. A strong con-
stitution can be judged by the development of the skeleton [29, 30, 31]. Thus, the bone index was as
follows: among local Kazakh - 12.61, and among riding-Kazakh - 12.19 - 13.10. It has been established
that mares of shallow-bodied, dense types of constitution are distinguished by their greatest adaptability to
stall-stable conditions, which must be taken into account when organizing koumiss farms. Therefore, in
the zone of cultural and pasture horse breeding, it is advisable to form groups of in-milk mares taking into
account the characteristics of types.

The overall dairy production of mares is directly dependent on the duration of lactation, as well as on
the nature of the lactation curve. In many horse farms, milking of mares is seasonal in nature and is limi-
ted to the period from May to September.

It was found that mares of the local Kazakh breed were distinguished by the highest dairy produc-
tivity throughout the entire lactation period.

So, for 2018, their dairy productivity was 1,549 liters, and for riding-Kazakh crossbred mares -
1,364 liters and 1,431 liters (or 7-12%) lower. The lactation curve in mares does not always change in the
same way. In mares kept in the stables, lactation curves differ significantly from those of pasture mares.
This difference lies in the higher elevation of the apex of the lactation curve of the mares contained in the
stables compared with the mares that are kept on pasture.

Studies have shown that in the same herd, there are animals with high, medium and low levels of
dairy productivity. Based on the analysis and individual milkings for three months of milking (2-4 months
of lactation), three groups of mares were separated for dairy productivity of high-Kazakh cross breeds in
peasant farm conditions: high-milk (5 heads), in which, on average, 907 liters of milk, with fluctuations
from 820 to 915 liters, medium-milk (4 heads) - 615 liters with fluctuations from 565 to 668 liters, low-
milk (2 heads) - 320 liters. The coefficient of variability (Cy) ranged from 22.6% to 37.8%. That is, the
dairy productivity of mares is over a wide range.

For some mares, dairy productivity during the first 4-5 months of lactation remains almost at the
same level, while for others it drops sharply from 2-3 months. For example, we give the daily productivity
of two mares, who were in the same conditions. The yield for May was determined by the foal growth. At
the same time, it was estimated that 10 1 of milk are consumed per I kg of growth (table 3).

Table 3 — Milk yield of English-Kazakh crossbred mares

Individual Average daily milk yield by lactation months, 1
number 1 2 3 4 5 6
35 6.1 6.5 6.2 5.8 53 34
17 5.4 4.8 39 3.0 1.8 0.9

The established individual characteristics of animals should be necessarily taken into account in
breeding and technological work, giving preference to those individuals that stably maintain the milk yield
for a long time.

The impact of milking on the growth and development of foals. It has been established that in riding-
Kazakh crossbred mares the daily milk yield for 2-4 months of lactation is 7-10 liters. When transferring
them to 4-5-fold milking from the 2nd month of lactation, foals receive less than 2/3 of their mother's milk
or 4-6 liters per day. To replenish this under-received amount of milk and to ensure the increase in live
weight, the daily ration of foals additionally includes concentrated feed, hay and green mass. To habituate
foals to feed started from 1.5 months of age. When they reach 2 months of age, young animals already
consume feed very good. The amount of vegetable feed increases as it grows and the dairy productivity of
mares decreases.

The lactation period for mares lasts up to 9 months, of which the milking process is 6 months, since
the mares are in the second period of the pregnancy.

— 26 ——
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In order to study the effect of mares milking on the growth and development of foals during the
suckling period, they were weighed and measured at the age of 3 days, 6, 12, 18, and 24 months. The data
were compared with indicators of foals, whose mothers had not milked (tables 4, 5).

Table 4 — Age dynamics of live weight (kg) of riding-Kazakh crossbred foals
from milking and non-milking mares on koumiss farms (n = 5)

Age of foals, From milking mares From non-milking mares
months M:m 6 Cv.% Mzm 5 Cv.%
3 days 45.0+0.6 1.3 3.0 45.0+0.4 0.9 2.0
6 168+3.3 7.4 4.4 196+2.0 4.5 2.3
12 245+ 1.7 3.8 1.6 261+2.6 5.8 22
18 281+2.4 5.4 1.9 302+1.8 4.0 1.3
24 290+2.8 6.3 2.2 31544.3 9.6 3.1

Table 5 — Age changes of the main body measurements in foals from milking and non-milking mares (n = 5)

Age of foals, | Height at the withers, cm | Oblique body length, cm Chest girth, cm Meta carpus girth, cm
months M:m Cv.% M:m Cv,% M:m Cv.% Mim | Cv%
From milking mares
3 days 95+50.3 0.7 70+0.4 1.3 78+0.3 0.8 11.5+0.2 3.8
6 124+0.4 0.7 104+0.4 0.9 124+0.6 1.1 15.1 0.2 2.9
12 128+0.5 0.9 125+0.2 0.4 136+0.4 0.7 16.0+0.3 4.2
18 137+1.1 1.8 141+0.3 0.5 145+0.5 0.8 16.8+0.2 2.6
24 142+1.5 24 145+0.5 0.8 155+0.6 0.9 17.5+0.3 3.8
From non-milking mares
3 days 95+0.3 0.7 70+0.4 1.3 78+0.2 0.6 11.4+0.2 3.9
6 128+0.5 0.9 110£0.5 1.0 135+0.5 0.8 16.0+0.3 42
12 130+0.4 0.7 130+0.3 0.5 141+0.3 0.5 16.7+£0.2 2.6
18 140+ 1.3 2.1 145+0.2 0.3 152+0.4 0.6 17.4+0.2 2.5
24 144+1.7 2.6 148+0.8 1.2 160+0.8 1.1 18.0+0.4 4.9

During the suckling period, the live weight of foals from milking mares in the first 6 months
increased by 3.96 times, and from non-milking mares - by 4.22 times. The decrease in the level of milk
nutrition in young stock leads to a decrease in the average daily gain.

As can be seen from table 5, in foals of both groups, the main body measurements before the start of
mares milking were the same. By 6 months of age, foals from milking mares lagged behind foals along
with their mothers in height at withers by 4 cm, body length by 6 cm, chest girth by 11 cm. Finding of
foals together with mothers had a positive effect on their growth and development.

The chemical composition of mare's milk. Mare's milk has a pure white color with a bluish tint,
sweetish, somewhat astringent flavor, due to the high sugar content, liquid consistency.

The chemical and physical properties of milk were determined by the following indicators: density,
acidity, dry matter, protein, fat, sugar and minerals.

Milk density is one of the most important indicators of its naturalness, it is determined by the content
of its constituent parts, and proteins, carbohydrates, as well as minerals raise the density, while fat
reduces.

Indicators of the density of milk mares, depending on the breed are given in table 6.

It was established that, on average, during lactation, the density of milk at production from local
Kazakh mares was 1.033°A, while in Arab-Kazakh and English-Kazakh mares, the milk density was
1.032°A. By the sixth month of lactation, it decreased by 1°A. This decrease is due to the increased fat
content in milk by the end of lactation.
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Table 6 — Density of mares milk depending on the breed (°A)

Breed
Month of lactation Kazakh, Arab-Kazakh cross breeds, | English-Kazakh cross breeds,
M=£m M=+m M+m
1 1.034+0.001 1.033+0.002 1.033+0.001
2 1.033+0.002 1.033+0.002 1.032+0.001
3 1.034+0.002 1.032+0.002 1.033+0.002
4 1.033+0.001 1.032+0.001 1.032+0.001
5 1.033£0.001 1.031+0.001 1.031£0.001
6 1.031+0.002 1.030+0.002 1.031£0.001
On average for 6 months of lactation 1.033+0.002 1.032+0.002 1.032+0.001

Natural fresh mare's milk has low acidity. According to our data, the acidity of fresh milk (two hours
after milking) was 5-8°T with fluctuations from 4 to 12°T (table 7).

Table 7 — Acidity of mares milk depending on the breed (°T)

Month of lactation Breed
Kazakh Arab-Kazakh cross breeds English-Kazakh cross breeds
1 7.5+0.01 8.2+0.02 8.0+£0.02
2 7.1£0.02 7.7£0.01 7.8+0.01
3 6.9+0.01 7.3+0.02 7.5+0.01
4 7.4+0.02 8.0+0.01 8.3+0.02
5 6.5+0.02 7.6:0.01 7.8+0.01
6 6.0+0.01 7.2+0.01 7.7£0.01
On average for 6 months of lactation 6.9+0.01 7.7£0.01 7.9+£0.01

It was found that the acidity of milk of riding-Kazakh crossbred mares is higher in comparison with
the milk of Kazakh breed mares. By the end of lactation, the acidity of milk in all groups significantly
decreases in comparison with the beginning of the lactation period. The acidity of milk is caused by the
presence of phosphate salts, proteins, carbon dioxide and microflora of milk.

The amount of dry matters during lactation varies on average between 9.0 and 11.4% (table 8).

Table 8 — The dry matter content of milk depending on the breed, %

Month of lactation Breed -
Kazakh Arab-Kazakh cross breeds English-Kazakh cross breeds
1 10.8+0.03 12.0+0.02 11.4+0.02
2 11.5+0.02 11.8+0.03 11.2+0.01
3 11.0+0.02 11.8+0.02 10.8+0.03
4 10.7+0.01 11.2+0.01 10.8+0.02
5 10.2+0.02 10.9+0.02 10.5+0.01
6 9.8+0.01 10.7+0.02 10.2+0.02
On average for 6 months of lactation 10.7+0.02 11.4+0.02 10.9+£0.02

It has been established that the milk content of Arab-Kazakh mares has a dry matter content higher
than that of peers of the Kazakh breed and its cross breed with the English. By the end of the lactation
period, a decrease in the dry matter content in milk is observed in all groups.

Along with the lactation period, these changes are influenced by the quality of the used feed and
biological factors (development of fetal in the mare's body). These factors affect the whole body,
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including the composition and properties of milk. According to the change in dry matters, the water

content in milk also changed.
The results of studies on the fat content in the milk of mares of different breeds are shown in table 9.

Table 9 — Fat content in the mares milk of different breeds, %

Month of lactation Breed -
Kazakh Arab-Kazakh cross breeds English-Kazakh cross breeds
1 1.6£0.2 1.5£0.1 1.5£0.2
2 1.3£0.2 1.3£0.2 1.4£0.1
3 1.4+0.1 1.2+0.1 1.8+0.2
4 1.3+0.2 1.6+0.2 1.9+0.1
5 1.6+0.1 1.9+0.1 2.1+0.2
6 1.8+0.2 2.0+0.1 2.2+0.2
On average for 6 months of lactation 1.50+0.2 1.58+0.1 1.82+0.2

The fluctuations in the milk fat of the Kazakh breed mares for six months of lactation were in the
range of 1.1-1.9%, while of the Arab-Kazakh and English-Kazakh cross breeds, respectively, 1.3-2.0%
and 1.4-2.2 %.

High-milk mares, as a rule, are less fat-milk (1.2% of fat per lactation on average), and milk of me-
dium-milk mares has a higher fat content (1.6%). The maximum daily fat content of milk - 2.2% was
noted in October in the English-Kazakh crossbred mare (No. 32), the minimum of 1.1% - in May in the
Kazakh breed mare (No. 21).

Table 10 shows the chemical composition of milk. The content of total protein, casein, albumin and
globulin in the milk of mares, depending on the breed, is given in table 11.

Table 10 — The chemical composition of the mares milk depending on the breed, %

Indicator Breed

Kazakh Arab-Kazakh cross breeds English-Kazakh cross breeds
Dry matter 10.7+0.02 11.4+0.02 10.9+£0.02
Fat 1.50+0.2 1.58+0.1 1.82+0.2
Protein 1.984+0.05 1.89+0.05 2.00+0.06
Lactose 6.4+0.04 6.6+0.04 6.9+0.05
Density, A 1.033 1.032 1.032
Acidity, T 6.9+0.01 7.7+0.01 7.9+0.01
Ash 0.3£20.03 0.34+0.02 0.35+0.02
Ca 0.17+0.02 0.18+0.02 0.18+0.01
P 0.09+0.03 0.10+0.03 0.09+0.02

The content of total protein, casein, albumin, globulin and non-protein nitrogen in mares of all groups
was virtually the same on average per lactation. An increase in the content of total protein and casein
before the 4 month of lactation was noted, then their decrease before the 6 month of lactation.

Alongside the change in the total protein content of milk, the ratio of its fractions also changed. In
particular, as our data showed, the content of whey proteins (albumin + globulin) in mares' milk reaches
46.0-49.5%. Its high content has a significant impact on the physico-chemical properties of milk, which
play an important role as carriers of immune properties that are transmitted from mother's milk to the
newborn.

When fermenting mare's milk, casein settles in the form of small, delicate flakes, which almost do not
change the consistency of milk.

A positive correlation was found between the fat and protein content in milk. In mares of all
experimental groups, it ranged from r = +0.53-0.57.
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Table 11 — The content of total protein, casein, albumin and globulin in mares milk depending on the breed, %

Month of lactation Total protein Casein Albumin+ globulin | Non-protein nitrogen
Kazakh breed mares
1 1.74+0.08 0.72+002 0.85+0.03 0.17+0.01
2 1.77+0.07 0.73+0.04 0.87+0.05 0.14+0.01
3 2.12+0.03 0.94+0.05 0.93+0.03 0.25+0.02
4 2.15+0.02 0.86+0.06 1.17+0.04 0.12+0.01
5 2.2040.03 0.95+0.03 1.10+0.05 0.15+0.02
6 1.93+0.05 0.77+0.04 0.98+0.03 0.18+0.01
On average for 6 months of lactation 1.98+0.05 0.82+0.04 0.98+0.04 0.11+0.01
Arab-Kazakh cross breeds
1 1.84+0.06 0.61+0.03 0.98+0.04 0.25+0.01
2 1.76+0.08 0.66+0.02 0.89+0.03 0.21+0.02
3 1.94+0.05 0.87+0.01 0.90+0.03 0.17+0.03
4 2.05+0.04 0.98+0.04 0.79+0.02 0.28+0.04
5 1.97+0.03 0.91+0.03 0.87+0.02 0.19+0.03
6 1.76+0.04 0.82+0.02 0.81+0.02 0.13+0.01
On average for 6 months of lactation 1.89+0.05 0.81+0.03 0.87+0.03 0.21£0.02
English-Kazakh cross breeds
1 1.97+0.05 0.75+0.04 0.94+0.05 0.28+0.02
2 1.91+0.04 0.81£0.05 0.84+0.03 0.26+0.03
3 2.05+0.08 0.97+0.07 0.89+0.04 0.19+0.04
4 2.01£0.07 1.06+0.05 0.70+0.03 0.25+0.06
5 2.08+0.08 1.05+0.06 1.03+0.05 0.28+0.05
6 1.95+0.04 0.92+0.03 0.90+0.04 0.13+0.02
On average for 6 months of lactation 2.00+0.06 0.93+0.05 0.88+0.04 0.23+0.03

Milk sugar is an essential part of milk, having a specific effect on the body as a source of energy.
During lactation, it is the most stable part of the mares' milk, changing only slightly - within 6.2-7.3%. In
the study of milk the change in this indicator depending on the breed of mares was studied (table 12).

Table 12 — The content of milk sugar in the mares' milk by breeds, %

Breed
Month of lactation
Kazakh Arab-Kazakh cross breeds English-Kazakh cross breeds
1 6.2+0.07 6.4+0.05 6.5+0.04
2 6.4+0.03 6.8+0.04 6.8+0.05
3 6.7+0.03 6.8+0.03 7.0+0.04
4 6.5+0.04 6.7+0.04 7.3+0.05
5 6.2+0.03 6.4+0.03 7.0+0.04
6 6.2+0.04 6.3+0.04 6.8+0.05
On average for 6 months of lactation 6.4+0.04 6.6+0.04 6.9+0.05

It has been established that, in terms of the content of milk sugar in milk, riding-Kazakh crossbred
mares outperform their purebred Kazakh peers by 0.2-0.5% or 3.1-7.8%. It was not possible to establish
any definite pattern in the change in the amount of milk sugar by the months of lactation.

Studies of the mineral composition of the mares’ milk improved by Roadster breeds are of particular
interest not least because this issue is far from being fully covered in the literature (table 13).
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Table 13 — The content of minerals in the mares' milk by breed, %

Month of lactation Ash Calcium Phosphorus Phosphorustocalciumratio
Kazakh
1 0.41+0.03 0.18+0.02 0.10+0.03 0.56
2 0.36+0.02 0.21£0.03 0.12+0.04 0.57
3 0.28+0.04 0.17+0.02 0.09+0.02 0.53
4 0.29+0.03 0.17+0.02 0.10+0.02 0.59
5 0.27+0.04 0.15+0.03 0.08+0.03 0.53
6 0.28+0.03 0.15£0.03 0.08+0.03 0.53
On average for 6 months of lactation 0.32+0.03 0.17+0.02 0.09+0.03 0.53
Arab-Kazakh cross breeds
1 0.46+0.02 0.20+0.02 0.12+0.03 0.60
2 0.40+0.03 0.22+0.03 0.12+0.04 0.55
3 0.31+0.04 0.19+0.02 0.10+0.02 0.53
4 0.30+0.03 0.17+0.03 0.09+0.03 0.53
5 0.28+0.01 0.17+0.02 0.09+0.02 0.53
6 0.28+0.02 0.15+0.03 0.08+0.02 0.53
On average for 6 months of lactation 0.34+0.02 0.18+0.02 0.10+0.03 0.56
English-Kazakh cross breeds
1 0.47+0.02 0.20+0.02 0.114+0.02 0.55
2 0.40+0.02 0.21+0.02 0.11+0.02 0.52
3 0.35+0.03 0.20+0.01 0.10£0.01 0.50
4 0.31+0.03 0.17+0.02 0.08+0.02 0.47
5 0.30+0.02 0.17+0.01 0.08+0.02 0.47
6 0.28+0.01 0.16+0.01 0.07+0.01 0.44
On average for 6 months of lactation 0.35+0.02 0.18+0.01 0.09+0.02 0.50

Based on the obtained data, it can be concluded that the pedigree of horses does not have a significant

effect on the indicators of the chemical composition of the mares' milk. The earlier opinion in the literature
on the best suitability of steppe mares' milk for koumiss, due to the fact that it supposedly has more sugar
and less fat, is not supported by our research. On the contrary, the milk of the steppe (Kazakh) breeds
contains the same amount of fat, protein, and there is less milk sugar in it than in the milk of the riding-
Kazakh crossbred mares.

According to the available literature data, and on the basis of the results of our research, it was con-
firmed that milk sugar is the only component of mare's milk that did not undergo drastic changes during
lactation [29].

The content of minerals in the milk of mares by the end of lactation was less than at the beginning,
and is 0.28%. The highest calcium content in milk was observed in the first months of lactation. Changes
in the phosphorus content in milk during lactation were similar to changes in calcium. The ratio of
phosphorus and calcium in milk was relatively constant during lactation.

Currently, much attention is paid to the quality of the products, as in some cases it is impossible to
produce a high-quality dairy product - koumiss, from low-quality milk [30].

In this regard, in order to increase the quality of the obtained dairy products, it is advisable on
koumiss farms 1 -2 times per lactation to individually determine the quality of the mares' milk according
to 4 indicators: acidity, density, fat and protein content. It is reasonable to determine the quality of milk
from these indicators more often, especially in connection with the transition of milking mares to pasture-
stall maintenance.
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Setup for milk production. In order to develop an optimal operation mode in the peasant farm, we
conducted the timekeeping of daily operations on milking mares. At the same time, it has been established
that it takes 7-10 hours to graze mares, 4-6 hours of which are between milkings, 3-4 hours after the last
milking (table 14).

Table 14 — The optimal daily routine on the koumiss farm of the Sarsebek farm (hours, min.)

Type of activity ‘ Start ‘ Finish ‘ Duration
In the 1st half of lactation
Weaning offoals 5-00 5-30 0-30
First milking 8-00 8-30 0-30
Second milking 10-30 11-00 0-30
Third milking 13-00 13-30 0-30
Fourth milking 15-30 16-00 0-30
Fifth milking 18-00 18-30 0-30
Grazing on natural pastures and watering between milkings 8-30 18-30 8-00
Distribution of mowing and concentrated feed to foals between the milkings 8-30 16-00 5-30
Grazing of mares with foals and watering of foals 18-30 21-30 3-00
Distribution of concentrated feed for mares and foals for the night 21-30 21-45 0-15
Nightrest 22-00 5-00 7-00
Workinghours 8-00
In the 2nd half of lactation
Weaning offoals 6-00 6-30 0-30
First milking 9-00 9-30 0-30
Second milking 12-00 12-30 0-30
Third milking 15-00 15-30 0-30
Fourth milking 18-00 18-30 0-30
Pasture on levades and watering between the milkings 9-30 18-00 7-00
Distribution of mowing and concentrated feed to foals between the milkings 9-30 16-00 4-30
Grazing of mares with foals on levadas and watering of foals 18-30 21-00 2-30
Distribution of concentrated feed to mares and foals for the night 21-00 21-15 0-15
Nightrest 22-00 6-00 8-00
Workinghours 8-00

While developing this daily routine, the time of milking, feeding, watering and resting of horses was
foreseen. In order to avoid gastrointestinal diseases in early spring, horses were fed with hay before being
released into pasture. During the summer, milking mares and suckling foals were kept most of the day
naturally and artificially grazing. In the hot hours of the day they were driven into the premises.

The materials of our observations in the farm indicate that the single-shift 2-cyclic operational mode
with four and five times milking of mares with stable pasturing maintenance and division of labor
(milkmaid, herdsmen) is the most optimal.

The preferable interval between milkings of mares should be no more than 2-2.5 hours.

When concentration in a group is up to 12-15 milking mares, they are kept on the milking area for
30 minutes for each milking, as a result, there is 1 hour of time between the milkings. Therefore, it is
important to conduct milking in a clear and orderly manner, strictly according to the daily routine.

Observations on the pasture of suckling mares showed that animals actively graze in one place. In
spring and in the first half of summer, horses are grazed on natural pastures at a distance of 1-1.5 km from
the farm, and in the second half of lactation due to the deterioration of natural pastures, they are kept on
cultural pastures (levada).

— 3 ——
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Such a flexible daily routine better meets the biological characteristics of the mammary gland of
Kazakh breed mares and their cross breeds with roadster horses, optimizes the work of the koumiss farm
and is convenient for the staff. Milking of riding-Kazakh crossbred mares for the purpose of obtaining
marketable milk is an additional reserve for increasing the production of koumiss and increasing the pro-
fitability of any horse-breeding farm. The production of mare's milk is beneficial for farms with highly
productive natural and artificial pastures.

Conclusions. For the horses of the foothill zone of the south-east of Kazakhstan (purebred mares of
the local Kazakh breed and their cross breeds with the roadster breeds) are there are recommended techno-
logies that ensure the production of marketable milk and koumiss: milking of mares 1 month after the
colting; weaning of foals for the night with 5 times milking of mares in the 1st half of lactation with an
interval between milkings of 2 hours, and in the 2nd half of lactation- 4 times milking of mares with an
interval between milkings of 2.5 hours.

In the conditions of peasant farms in the south-east of Kazakhstan, when organizing the stable-
grazing maintenance of mares of the local Kazakh breed and their cross breeds with roadsters on a farm
with grazing on the levadas in summer, there is an opportunity for seasonal production of koumiss. At the
same time, for 6 months of lactation, the milk production of Kazakh breed mares is 1,549 liters, the com-
modity yield is 920 liters, and for the Arab-Kazakh and English-Kazakh cross breeds, these figures are
1,431 and 850 liters; 1364 and 815 liters respectively.

Growing of foals up to 6 month-age on cultivated pasture (levada) increases their live weight com-
pared with stall feeding by 8.7% and allows to get 861 g of average daily gain due to maximum use of
green fodder rich in valuable nutrients.

The English-Kazakh crossbred mares exceeded the mares of the local Kazakh breed in terms of fat
content by 0.32 or 21.3%, protein by 0.17 or 8.9%. The dry matter content ranges from 10.7 to 11.4%. A
negative correlation r = -0.28-0.31 was found between the fat content in milk and milk yield.

K. %K. Hicxan', A. P. Okumbekos’, A. 1. EaﬁM;zKaHOB3, X. 9. Byﬁalmpon",
A. K. Kapbmﬁaen“, T. C. PsaﬁaeBS, Myxaraii FeMnHrmeﬁ, P. K. ﬂmynycon;a', K. B. Anees'

'Kasak y/ITTBIK arpapIislk yHHBepCHTeTi, AnMaThl, Kazakcran,
2Ka3al< MaJI MIapyaIIbUTBIFBI )KOHE a3bIK OHIIPiCl FEUTBIMU-3epTTeY HHCTUTYTHI, AnMatel, KazakcraH,
YKorape! Ginim Oepy cayachIHAAFHI (eepaIblK MEMIIEKETTIK OF0KETTIK O11iM Oepy caTachbIHBIH
MeMieKkeTTik opTaisirsl — K. A. TumupszeB aTeiaaarsl Mockey arpapJiislk akaaeMusicsl, Mockey, Pecet,
54M. X. dynatu areinaarel Tapa3z MemilekeTTiK yHUBepcuTeTi, Tapa3, Kazakcran,
JKUIC Akrebe aybuimapyalbLiblK TOKIpuOesik cranuusicel, Akrebe, KazakcraHn,
Tapum ynusepcureri, Apain, Kpitaid

KA3AK KbIJIKbI TYKBIMbI BUEJIEPIHIH ’)KOHE
OJIAPJBIH CAJIT MIHICTI ) KBIUIKBIVIAPMEH BY JAHBIHBIH CYT OHIMALJIT'T

AHHOTanMsi. AHBIKTaJ/IBI, CAIT MiHICTI-Ka3aK OynaHnaps! Tipi canmak OoiibiHia (403-410 Kkr) sxepriiikTi Ka-
3aK KbUIKbLIapbIHaH (395 kr) acein tyceai. IIIoKThIK OMiKTIri OOMBIHIIA aFbIIIIBIH-Ka3aK Oynannapsr (148,5+0,7 cm)
apab-ka3ax OynanmapbiHad (141,2 + 0,5 cM) koHe >KeprijmikTi Kasak >XbUIKbUIapbiHaH (142,7 £ 0,8 cM) >xoFapsl.
Keyne opambl OoifpiHina apa0-kazak Oynmannmapsr (175,8 + 0,8 cm), kepiciHme arblIIIBIH-Ka3aK OynaHIapbIHaH
(171,7 £ 1,1 cm) *oHE KepriliKTi Ka3ak KbeUIKpDIapsiHaH (171,1 £+ 1,2 cM) ®KOFapbl KOPCETKIII KOPCETTI.

AFBUTIITBIH-Ka3aK OyZaHIapBIHBIH KEH ACHENIK HHACKCI - 115,62, sxeprimiKTi Ka3ak >KpUIKbUIaps! - 119,90, apad-
Ka3zak OymaHmapsl - 124,50.

Canrt-Ka3aKTbhIH JKbUTKbUIAPEI )KOFaphl CYTTUTIKTIH (JakTanus) 2-4 aifbiHa KYHIAENIKTI cyT eHiMAimiri 7-10 autp
Kypaias! gen aHsIKTangsl. CYTTUTIKTIH (TaKTalusHBIH) 2-111 aiibiHaH 4-5 ecere meHiH CYTTi eMi3im aTKaHaa, Ky-
JBIHAAP aHa CYTiHIH 2/3 mamMachkiHaH HeMece ToyIIiriHe 4-6 TUTpACH TOMEH CYT eMeli. by eMinMeren cyt Menmepin
TOJNTBHIPY JKOHE TipiJied CcajJMaKThl JKOFapbLIaTy YLIH KYHJIETIKTI PalMOHBIHIA KOCMA JKEM, LIS XXOHE KOK IOl
KamThUIbl. KyieiHaapaer 1.5 aiiman 6acram skemMre yHpeTuimi. 2 aiifa )KETKCH/C yKac TOJIep KEMIIi KaKChl KEHIi.
EMmi3y ke3eHiHze cyT OWesepiHeH IIBIKKaH MOMYJISIIMSHBIH Tipi calMarbl ajlFamksl 6 aiina 3,96 ecere, an caybui-
maraH - 4,22 ece ocTi. JKac KyJIbIHAapIBIH CYTTI eMy AEHTreill TOMeH/IereH CaifblH OJap IblH OpTalla KYHIETIKTi call-
MarbIHBIH TOMEH/JICYIHE JKeTIe .

Opra ecenmeH, CYTTUIK (JakTanus) Ke3iHIE XEPriliKTi Ka3ak >KbUIKbUIAPBIHBIH IIBIKKAH CYT THIFBI3IBIFBI
1,033 °A, am apab-Ka3ax >koHE aHTII0-Ka3aK CYTiHiH THIFBIB3ABIFH 1,032 © A Gonapl. CYTTUTIKTIH (JTAKTAIIUSHBIH) AJITHI
afBIHBIH IMOIiHAE Ka3aK JKBUIKBI TYKBIMBIHBIH Mail JeHrediHiH ayeITKysl 1,1-1.9%, am apab-ka3ak >KoHE arbLIIIBIH-
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Ka3ak Oymanmapsl tuiciame 1,3-2,0 sxone 1,4-2,2%. SFHU, XBUTKBIHBIH KAHIACTBIFBI CYTTiH XUMHSUIBIK KYPaMbl
KOPCETKIIITEepiHe alTapIBIKTal ocep eTHenIi.

Tyiiin ce3mep: Ka3zak >KbUIKBUIIAPHI, CANT MIHICTI - Ka3aK OyZaHIaphl, CYT, CYT OHIMALIIT, KYJIHIAPABIH TE3
ecyi, ecy jKoHe amy, KYJIBIHAAp.

K. K. I/chaﬂl, A.P. AKI/IMGGKOBZ, A. L. BaﬁMyKaHOBS, X. A. AyﬁaKI/IpOB4,
A. K. Kaprin6aes®, T. C. P3a6ae’, Myxaraii Demunryan®, P. %K. xxynycosa', K. b. Anees'

'Kasaxckuit HanmoHanbHbIit arpapHblii yausepcutet, Anmatsl, Kazaxcran,

Kazaxckuit HAYYHO-HMCCIIEJOBATEIILCKUI HHCTUTYT )KUBOTHOBOJICTBA M KOPMOTIPOM3BOACTBA, AnMatel, Kazaxcraw,
*Poccuiickmii TrOCYAApCTBEHHBIN arpapHblii YHUBEPCUTET — MOCKOBCKAsl CEIbCKOX03IMCTBEHHAS aKaIeMUs
nM. K. A. TummpsizeBa, Mocksa, Poccus,

4 o o
Tapasckuii 'ocynapctBennslil yausepcuret uM. M. X. Jlynatu, Tapa3, Kazaxcran,
STOO «AKTIOOHHCKAS CENIbCKOXO3SHCTBEHHAS OIBITHAS crannms», AkTio0e, Kazaxcram,
STapumckuii yausepcurer, Apan, KHP

MOJIOYHAS MTPOJAYKTUBHOCTH KOBbLT KAZAXCKHUX JIOIAJIEN 1 UX IOMECEN
C BEPXOBbBIMH TIOPOJJAMMU

AHHOTanMs. YCTaHOBJIEHO, YTO BEPXOBO-Ka3axckue rnomecu mo xuBoit macce (403-410 xr) mpeBocxonsT
MECTHBIX Ka3axckux Jiomaneid (395 kr). [To BbicoTe B X0sKe aHTri0-ka3axckue nomecu (148,5+0,7 cm) mpeBocxoasT
apabo-kazaxckux nomeceit (141,2+0,5 cm) n MecTHBIX Kazaxckux (142,7+0,8 cm). ITo oOxBaTy rpynu apabo-kazax-
ckue momecu (175,8+0,8 cM) HAOOOPOT MPEBOCXOMAT aHTIIO-Ka3axckux momecerd (171,7+1,1 cM) U MECTHBIX Ka3ax-
ckmx (171,1+1,2 cm).

WHOeKke MUPOKOTENOCTH Y aHIIIO-Ka3aXCKUX moMmeceld cocraBisieT 115,62, MECTHBIX Ka3aXCKHX JIOIIAACH -
119,90, apabo-ka3zaxckux nomecei - 124,50.

YCTaHOBIIEHO, YTO Y BEPXOBO-Ka3aXCKUX MOMECHBIX KOOBUI CYyTOYHAsl MOJIOYHAs! MMPOAYKTUBHOCTh Ha 2-4 Me-
csmax JakTanuu cocrasigeTr 7-10 murpos. [Ipu nepeBoae KoObIT Ha 4-5- KpaTHYIO JOUWKY CO 2-TO Mecsla JaKTaluu
KepebsiTa HelOTOoNy4aloT 2/3 MaTepHHCKOTO MOJIOKa Wi 4-6 JUTPOB B CYTKH. /[ BOCHONHEHUS 3TOTO HEIO-
NOJY4YEHHOTO KOJIMYECTBa MOJIOKA M JUIS OOECIIeYeHUs] MPUPOCTa JKUBOM MacChl B CYTOUHBIH PalOH >KepeOsT
JIOTIOJTHUTEIIPHO BKJIIOYAJIM KOHIIGHTPHPOBAaHHBIE KOpMa, CEHO W 3eJieHylo Maccy. IlpuydaTth xkepeOsT K KopMam
HauuHa ¢ 1,5-MecsuHOro Bo3pacTa. [Ipu HOCTHXKEHHH 2-X MECSYHOTO BO3pacTa MOJIOAHSK YK€ XOPOIIO MOTped-
JsieT KopMa. B moJicocHBIN meprot KMBast Macca Teia XepeOsT OT JOMHBIX KOOBLT B IEPBBIE 6 MECSIIEB YBEIHUMIACh
B 3,96 pa3a, a oT HEJOHHBIX - B 4,22 pa3a. CHIDKEHHE ypOBHSI MOJIOYHOTO MHUTaHUs MOJIOJHIKA BEIET K yMEHBbIIIe-
HHIO CPEHECYTOYHOTO NPHPOCTA.

YCTaHOBIIEHO, YTO B CPEAHEM 32 JIAKTAIMIO IFIOTHOCTH MOJIOKA COCTABIIsUIA MPH MPOLYLUPOBAHIH Y MECTHBIX
Ka3axCKux KoOwlT - 1,033°A, apabo-Kka3aXxCKuX M aHTI0-Ka3aXCKHUX TUIOTHOCTH Oblia paBHOI - 1,032°A. Konebanus
XKHUpa y KOOBIT Ka3axCKOM MOPOABI 3a IIECTh MECSMEB JIAKTAUHM HaxoOwiauch B mpexenax 1,1-1,9%, a y apabo-
Ka3aXxCKUX M aHTJI0-Ka3aXxCKUX mmomeceil coorBeTcTBeHHO - 1,3-2,0 m 1,4-2,2 %. To ecTh, KpPOBHOCTH JIOIIAACH HE
OKa3bIBAET CYIIECTBCHHOTO BIMSHUS HA ITOKA3aTENN XMMHUYECKOTO COCTaBa MOJIOKA KOOBII.

KiroueBble c10Ba: Ka3axckas JIOIIA/b, BEPXOBO-Ka3aXCKHE TOMECH, MOJIOKO, Y0, CKOPOCHENIOCTb JKepedsIT,
POCT | pa3BHUTHUE, KepeosiTa.
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VOICE VERIFICATION USING I-VECTORS AND
NEURAL NETWORKS WITH LIMITED TRAINING DATA

Abstract. This study proposes an approach to voice identification based on neural networks (DNN) for i-Vec-
tor. Modern voice identification systems based on DNN use large amounts of labeled training data. Using the LRE
i-Vector Machine Learning Challenge restricts access to ready-to-use i-Vector for learning and testing the voice
identification system. This poses unique challenges in developing DNN-based voice identification systems, since op-
timized external interfaces and network architectures can no longer be used. We propose to use the training i-Vectors
to train the initial DNN to identify the voice. Next, we present a novel strategy for using this initial DNN to strip the
language labels of the inappropriate set from the development data. The final DNN for voice identification is trained
using the original training data and the estimated out-of-set language data. We show that augmenting the training set
with out-of- set labels leads to a significant improvement in voice identification performance.

In this paper, we studied the possibility of using neural networks for speech identification. In particular, stan-
dard approaches to speech recognition were considered, the concept of an artificial neuron as an object used in
speech identification was defined. A speech recognition option using a neural network was investigated, and steps
were presented to perform this task. Accuracy using neural networks with limited learning data and a higher i-vector
dimension is superior to others with a score of 92.1%. From this study, we can conclude that the size of the UBM
and the dimension of the i-vector affect the accuracy of voice identification based on the i-vector.

Keywords: voice identification, i-Vector, deep neural network.

1. Introduction. The task of voice identification (VID) includes the automatic identification of the
language in which a given speech utterance was spoken. Voice identification systems are used in a variety
of applications: multilingual language translation, emergency or consumer call routing, surveillance and
security applications [1, 2]. Recently, voice identification has received considerable attention, primarily
due to the several NIST language Recognition Evaluations (LRE) and also partly due to programs such as
the DARPA Robust Automatic Transcription of Speech (RATS).

The low-dimensional representation of speech in the so-called common variability space (TVS)
obtained by factor analysis (FA) in the middle space of the Gaussian mixture model (GMM) vectors has
been popular in modern voice verification systems. This representation, which is widely known as the
i-vector, maps utterances of arbitrary duration into a space of small and fixed dimension [3]. Recently,
I-Vector-based technologies have become the latest technologies in the field of voice identification,
closely following similar developments in the field of speaker identification (SID) [4-6]. More recently,
voice identification approaches based on the Deep Neural Network (DNN) and Convolutional Neural
Network (CNN) have become increasingly popular, and have been reported to offer comparable, and in
many cases higher performance compared with the I-Vector-based VID methods formulated using
a Gaussian Mixture Model Universal background Model Framework (GMM-UBM) based framework
[7-9, 28].
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The I-vector contains a significant amount of information, and therefore it has been found useful in
various applications. Language and especially phonetic details are among the most important information
contained in this vector. Thus, several methods used this vector to identify the language [4-8]. The use of
this vector for age [9, 10] and emotion estimation [11] along with accent recognition [12, 13, 25] are
among other applications of this type of representation. All of these applications, as well as its main voice
recognition application, show the large amount of information it contains, so it seems reasonable to reduce
the unrelated information of this vector for better speaker recognition. Various methods have been pro-
posed for modeling speakers in i-vector space [14, 15]. The Gaussian PLDA is the most common that
ignores the process by which i-vectors are extracted (that is, a point estimate of hidden variables in the FA
model) and instead pretends that they are random vectors generated using the PLDA method. Although in
most cases, PLDA provides higher accuracy. A number of channel compensation methods such as SN-
LDA, SN-WLDA, and WLDA have been proposed to improve the performance of the i-vector based on
the CSS system [16]. In General, the best modeling technique for voice recognition is one that takes into
account only the information related to the speaker. We propose to use the training i-Vectors to train the
initial DNN to identify the voice. Next, we present a novel strategy for using this initial DNN to strip the
language labels of the inappropriate set from the development data. The final DNN for voice identification
is trained using the original training data and the estimated out-of-set language data. We show that aug-
menting the training set with out-of- set labels leads to a significant improvement in voice identification
performance.

Our approach makes it possible to obtain very competitive costs (defined by NIST) in the amount of
26.56 and 25.98, respectively, for the subgroups of progress and task estimates. Our approach makes it
possible to obtain very competitive costs (defined by NIST) in the amount of 26.56 and 25.98, respec-
tively, for the subgroups of progress and task estimates. Since the amount of training data is very limited
(300 i-Vectors per language), this study outlines a successful recipe for DNN-based VID using very
limited resources.

This study proposes a new approach to VID using DNN. We suggest training the initial DNN for VID
using i-Vectors. The rest of the paper is organized as follows: Section 2 explains parts of the i-vector
based voice verification system, and then the next section briefly describes some of the related work. In 3 -
the problem of learning machine LRE. Section 4 describes Deep neural network (DNN). The experiments
and results are presented in section 5, and finally the conclusions are presented in Section 6.

2. Voice identification using the i- vector.

2.1. i-Vector extractor. The i-vector extractor is a system that converts a speech utterance of arbitrary
duration into a vector of fixed length [1]. For this purpose, the Baum-Welch statistic should be extracted
from the universal background model (UBM), which can be a GMM model or a hidden Markov model
(HMM). In this system, the average super vector for an utterance can be modeled as follows:

s=m+7w. (D)

where m is the session-independent and channel-independent components of the mean supervector
obtained froFm UBM, T is the basis matrix covering the subspace encompassing the important (both for
the speaker and the session) in the super vector space, and w is the standard, normally distributed hidden
variable. For each observation sequence representing an utterance, our i-vector is a point estimate of the
A-a posteriori maximum (MAP) for the hidden variable w. Our I-vector extractor training procedure is
based on the effective implementation proposed in [24, 26].

First it is necessary to build UBM using the utterances in the development set to use this method.
Then, using this model, the zero and first order statistics (the Baum — Welch statistics) are calculated from
the developmental utterances and used to evaluate the T matrix. The average UBM super vector is typi-
cally used for the super vector m, and this is not necessary for evaluation. After training the model para-
meters, the calculated statistics from each statement are used to extract the corresponding i-vectors to be
used for the next steps. Unlike the JFA method, in the i-vector method, there is no circuit for removing
channel effects. Therefore, it is necessary to remove channel effects separately after extracting the
i-vector. Various methods have been adopted for this purpose, and the two most common methods are
described in the next section.
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2.2. DNN tandem extraction. The Deep Neural Network system serves as an acoustic modeling
network used to extract the tandem function of a phonetic level. First, the DNN acoustic model is trained
using acoustic characteristics and phonetic label data. Then the MFCC function is assigned to the DNN
model, and we can extract the given probabilities of the associated states of triphons. We use VAD
method on top of it to create low-dimensional tandem functions. Finally, the tandem function is combined
with the MFCC function to generate a hybrid function.

The number of input - x, and output- ¥ neurons is known. Each of the number of input neurons
corresponds to one set of numbers. And on the output layer there is only one neuron, the output of which
corresponds to the voice recognition value. Given n data points {xy, x5, ..X,, } sampled from the underlying
submanifold 7Y, it is possible to construct acoustic modeling in the DNN system, in figure 1. x,, — n-th input

value.
X p
B DBy
X34 b

Figure 1 — Neural network with one feedback DNN system

2.3. Related works. As a rule, there are two types of errors in voice verification systems. First, it is a
false reject error. The main reason for this type of error is inconsistency, which can be caused by various
reasons, a change in the state of the speaker (e.g. stress [17], haste, etc.) or even intentional changes in the
pronunciation, such as whispering. All these differences in speech conditions during testing and training
increase the variance within the class. This leads to an increase in false deviation errors. Various
compensation methods have been proposed to reduce the impact of such changes:

1. NAP: Nuisance Attribute Projection (NAP) removes nuisance subspaces.

The orthogonal projection, which depends only on the dynamics, is performed in the extra channel
space using the projection matrix. This method was used both in the average super vector and in the i-
vector spaces [3,18, 19] to minimize false deviations and false errors of adoption at the training stage of
the support vector machine (SVM). In other words, this method scales the space to remove dimensions
with a high intraclass dispersion. Consequently, this method reduces the intraclass variance [3, 20, 21].

2. JFA: The purpose of the joint factor analysis (JFA) method is to model channel effects and
dynamics separately in two different subspaces. In this method, the average super vector is decomposed
into two separate super vectors, where one relates to the dynamics and the other to the channel. After this
decomposition, the super vector representing the channel effects is discarded and, therefore, the channel
effects are excluded from the solution [22, 23, 27].

3. LDA: this method is used in pattern recognition to reduce differences between classes and to
increase differences between classes. This method is also used to reduce the dimension in the classi-
fication. Since this method reduces intra-class variations, it can be used to reduce channel effects [3].

4. PLDA: this is a probabilistic method whose purpose is to decompose the i-vector space into two
separate subspaces for the dynamics and the channel. This method is similar to JFA in some respects.

The second type of errors in voice verification systems is a false acceptance error. The main reason
for this error is the presence of similarities between the vectors of different speakers. These similarities
have different causes and can be grouped into two categories: the first is a set of similarities associated
with the speaker. This type of similarity allows us to identify the speaker by his vectors. In the case of two
loudspeakers with very similar voices (whether in a natural way or by emulating / converting a voice), the
similarity of interconnected voices between their respective vectors increases, and this, in turn, leads to an
increase in the frequency of erroneous acceptance errors. The second category of similarities is a set of
non-speaking vector similarities that can be associated with different sources, such as channel similarities,
a microphone, or similarities in a spoken text. As far as we know, no method has been proposed to reduce
the effects of this kind of similarity. This study aims to study information fully connected direct neural
network using i-Vector to reduce their impact.
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3. LRE I-Vector machine learning challenge. The NIST LIR i-Vector Machine Learning challenge
is aimed at developing new VID techniques employing i-Vectors for conversational/narrow-band broad-
cast speech [12]. The challenge consists of 3 distinct data sets: a training set with 300 i-Vectors per
language, corresponding to each of the 50 insert target languages , a test set and a development set. The
speech utterances corresponding to the training-set i-Vectors were chosen so that their durations exhibit a
log-normal distribution with a mean duration of 35.15s. The development and test-set were unlabeled, and
also contained i-Vectors corresponding to out-of-set languages.

The primary task of the challenge is to identify the corresponding language of a test i-Vector, or to
assign it as an “out of set” (a single label corresponding to the out-of-set languages), if the i-Vector is
deemed not to correspond to any of the 50 in-set languages. The test-set was divided randomly into pro-
gress subset (30% of the test-set) and evaluation subset (70% of the test-set). The challenge rules did not
allow using the outputs corresponding to other test i-Vectors to be used in any way in evaluating the
output of a given test i-Vector [12]. The performance was assessed using the following cost function
defined by NIST,

(1-Poos)
Ceost = % * ZTIZ Perror(k) + Poos * Perror (00S) ()

no.of errors for class k

Parror () = ( ),m =50, Py = 0,23 3)

The cost for progress subset and evaluation subset were evaluated by NIST.

4. Deep Neural Network (DNN) for the VID using i-VECTORS. In [8], large amounts of labeled
training data were used to initially train an ASR system, which was then used to generate the senone
alignments to train a CNN. In this framework, the CNN/DNN replaced a GMM-UBM to compute the
posteriors needed for i-Vector extraction, and subsequent steps of i-Vectors based VID essentially
remained unchanged. The front-end for CNN/DNN training utilized filter-bank outputs. A more direct
approach to VID using DNNs was outlined in [10], where the output layer nodes correspond to the in-set
languages along with a single node for out-of-set languages. This approach also utilized large amounts of
labeled training data and employed PLP features. Our study proposes to train a DNN for VID using i-
Vectors unlike existing CNN/DNN based VID techniques. To account for the out-of-set data present in the
test-set, we adopt a novel 2-step DNN training strategy, where the initial DNN is trained using only in-set
labeled training data. The initial DNN is then used to estimate out-of-set labels from the development data.
Next, we train a second DNN for VID with both in-set and estimated out-of-set labels. Moreover, since the
amount of training data is very limited, we also investigate and comment on the efficacy of some popular
techniques to overcome the issue of limited training data. We have used the PDNN toolkit for the
experiments reported in this study [16]. The following subsections describe details of the proposed DNN
based approach for VID using i-Vectors.

4.1. DNN training for in-set languages using i-Vectors. We use a fully connected feed-forward
neural network for VID in the experiments reported here. The hidden-layer units use a sigmoid activation
function. The output layer is a softmax layer with output nodes corresponding to the in-set languages. Let
the target classes be represented as Y , W and b be the weight matrix and bias vector respectively. The
output at the ith node of the output layer, corresponding to the input vector x can be expressed as,

no.of trials for class k

. eWix+bl-
P(Y =i|x,W,b) = softmax;(W, + b) = 5 S - 4)
je
Next, the predicted language V.q is evaluated as:
Yorea = argmax;P(Y = i|x, W, b) (5)

The highest score corresponding to the label evaluated in (5) can be obtained using
Yimax = max;P(Y = i|x,W,b) (6)

the number of tutorial data labeled is very limited, to explore several techniques to examine if they
offer any improvement in the performance of our DNN based VID system. Of particular interest are
techniques of dropout, and unsupervised generative pretraining, which have been reported to be very
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effective when training DNN with limited amounts of data [17, 18]. In the dropout technique, certain units
of the hidden layers together with their connections are dropped randomly. This, in turn, minimizes the
overfitting in the DNN by reducing the co-adaptation of the network parameters [17]. Unsupervised
generative pretraining allows the DNN to use more information from the training data than contained
within the labels alone [18]. It has been reported to prevent overfitting by introducing regularization [19],
and has been widely used in DNN based ASR techniques [18, 20]. Additionally, L2-norm regularization is
also applied since it reduces overfitting by preventing the network weight parameters from assuming very
large values.

4.2. Estimating out-of-set labels for training from development data. The DNN trained on the in-set
languages is used to estimate labels corresponding to out-of-set languages from the development data.
Specifically, corresponding values of V.« are computed using (6) for the i-Vectors of the development
set. Next, all i-Vectors with the corresponding scores ymax for some suitable threshold 6 (computed using
the development set) are assigned the label “out of set” (label corresponding to out-of-set data).

4.3. DNN training with “in-set” and “out-of-set” labels. In the second stage, a new DNN is trained
using the i-Vectors for the in-set languages and the i-Vectors corresponding to the out-of-set languages
estimated from the development data. Thus, this DNN has an extra node in the output layer compared to
the initial DNN to account for the out-of-set languages. The same strategies as mentioned previously in
Section 4.1 are applied to make optimal use of the limited training data. The language labels for the test i-
Vectors were assigned using (5). Figure 2 presents an overview of the proposed DNN based VID
approach. Since the amount of total training data available increased after including the labels for out-of-
set languages, we also explored varying the architecture of the DNN compared to what was used for the
initial DNN mentioned in Section 4.1. Specifically, we explored using more units in the hidden layers as
well as deeper networks.

5. Experiments, results and discussions. An initial DNN for VID was trained using the i-Vectors of
the training set. We employed the mini-batch Stochastic Gradient Descent (SGD) algorithm with a mini-
batch size of 256, and backpropagation to train the DNN [21]. The DNN had 2 hidden layers with
1024 units each. The input layer had 400 nodes corresponding to the 400-dimensional i-Vectors provided
by NIST for the challenge. A dropout factor of 0.2 was used for each of the 2-hidden layers of the DNN.
The output layer had 50 nodes corresponding to all the in-set languages. For each of the in-set languages,
10% of the labeled training data (30 i-Vectors per language) was randomly set aside as a held-out set to
monitor DNN training.

Table 1 — Cost obtained using the initial DNN (DNN1) trained on the in-set languages
for output-labels without (No out of set), and with the out-of-set (With out of set) labels

LID System Output-label Cost (progress subset)
DNNI1 No-out of set 37.38
DNNI1 With-out of set 32.71

As can be observed from results in Table 1, detecting out-of-set languages in the output offers a big
improvement by lowering the cost by 4.67% absolute (12.49% relative).

5.1. Effect of out-of-set detection on the cost. From (1), it is clear that detecting “out of set” labels
correctly is critical to obtaining a competitive cost function value on the test-set. In table 1, the results for
two different sets of output-labels are shown for the progress subset.

Two-step DNN training for VID obtained using the same initial DNN (DNN1) trained with the in-set
languages. The output-labels for “No out of set” were obtained using (5) by using the estimated in-set
output- labels for the test i-Vectors. Next, using (6), ymax Was estimated for each i-Vector of the test-set.
To obtain the output-labels for “With out of set”, any V.q with the corresponding V.« <, for some
suitable threshold estimated using the development data, was assigned the output-label “out of set”.

Comparing results of tables 1 and 2, including the estimated out-of-set labels in DNN training offered
a signifi- cant reduction in cost by 5.89% absolute (18% relative), when the cost obtained using DNN2
1024 (26.82) (table 2) is compared against the “with out of set” DNNI from Table 1. Increasing the units
in the hidden layers offered a marginal re- duction in cost as evident by the results for DNN2 2048. Both

— 4) ——
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Training i-vectors Development i-Vectors i-Vectors for
for in-set languages (unlabeled) out-of-set languages
DNN for in-set out-of-set label
languages estimation

DNN for in-set +
L out-of-set languages

Figure 2 — 2-step DNN training for VID using i-Vectors

Table 2 — Cost obtained using the DNN with 1024 (DNN2 1024),
and 2048 (DNN2 2048) units per hidden-layer trained using the augmented (in set + estimated out-of-set)
training set compared against a CDS baseline system

LID System Cost (progress subset)
DNN2 1024 26.82
DNN2 2048 26.56

CDS (baseline) 39.59

DNN2 1024 and DNN2 2048 are significantly better than the CDS baseline system by over 32% (relative).
DNN2 2048 obtained a cost of 25.98 on the evaluation subset of the NIST LRE i-Vector ML challenge.
The results obtained using the proposed DNN based VID approach are comparable to SVM based VID
techniques, and offer further improvements in system fusion of the two approaches [22]. We also explored
using more than 2 hidden layers for training the DNNs. Adding more layers to the DNN caused
degradation in VID performance since the limited training data was insufficient to estimate the new
additional parameters.

5.3. Investigating the efficacy of dropout and generative pretraining for DNN training. We inves-
tigated the use of dropout and unsupervised generative pretraining for DNN training with limited resour-
ces. It was observed that VID performance improved with progressively higher values of the dropout
factor from 0.1 to 0.5, after which it started to degrade. A dropout factor of 0.5 for each of the 2-hidden
layers achieved the DNN results shown in Table 2. When DNN2 1024 (trained on in-set and estimated
out-of-set labels) was retrained after applying unsupervised generative pretraining (using the unlabeled
development set), the cost on the progress subset degraded from 26.82 to 28.46. Evidently, pretraining did
not offer any improvement to the pro- posed DNN based approach for VID. Unlike optimal acoustic
features like filter-bank outputs, i-Vectors offer a more compact representation of a speech utterance. We
hypothesize that this causes i-Vectors to lose much of the additional information compared to acoustic
features such as filter-bank outputs. Since unsupervised generative pretraining works by utilizing the
additional information contained within the features [18], it probably fails to access such information
when i-Vectors are used. The limited amount of available development data could be another reason why
unsupervised generative pre-training failed to offer any improvement.

6. Conclusions. This study presented a novel approach to VID using very limited training data. To
explicitly detect the out-of-set lan- guages, we proposed a novel 2-step DNN training strategy, in which a
DNN for VID trained using the in-set labeled training data was used to estimate out-of-set labels from an
unlabeled development set. The training set augmented with the out-of-set labels was then used to train a
second DNN for VID that could also detect an out-of-set language in addition to the in-set languages. This
was shown to offer significantly better VID performance than a DNN utilizing only the in-set labeled data
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for training. Also, the proposed approach significantly outperformed a CDS based baseline system, and
obtained very competitive costs on the progress and evaluation subsets of the LRE i-Vector Machine
Learning Challenge.

This study has therefore outlined a successful recipe for DNN based VID using very limited
resources.
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BEPU®UKAIUA T'OJIOCA C UCITOJIb3OBAHUEM I-BEKTOPBI U HEUPOHHBIX CETEM
C OTPAHUYEHHBIMHU JAHHBIMU OBYYEHUS

AHHOTanus. B 3ToM nccnenoBanny mpeuiaraeTcsl moaxox K MACHTH(UKAIMK Tojoca Ha OCHOBE HEHPOHHBIX
cereir (DNN) mist i-Vector. CoBpeMeHHBIE cHCTeMBI HaeHTH(UKaIu rojgoca Ha 6aze DNN mcmons3yoT Oobime
00BeMBI MOMEYCHHBIX MaHHBIX o0ydeHus. Hcmonp3ys LRE i-Vector, Machine Learning Challenge orpanmamBaet
JOCTYH TOJIBKO K TOTOBBIM K HCIOJB30BaHHUIO i-Vector s oOyueHHs: U TECTHPOBAHMS CHCTEMbI HACHTH(DUKAIIIN
rojgoca. 10 CO34aeT YHUKAJbHBIE NPOOIEMBI P Pa3pabOTKe CHCTEM HIACHTH(HKAIMU rojoca Ha ocHoBe DNN,
IIOCKOJIBKY ONTUMH3UPOBaHHbBIE BHENIHIE HHTEP(EICH 1 ceTeBble apXUTEKTYphl OOJIbIIE HE MOTYT UCTIOIb30BATHCS.
Mpsl mpemiaraeM HCIOJIb30BaTh OOyuaromme i-Vectors mias oOyuenus HawaabHoro DNN miust umeHTHUKAIAN
rojoca. Jlainee MbI IpeCTaBIsIeM HOBYIO CTPATETHIO UCIIOJIb30BaHMsI 3TOr0 HadyanbHOro DNN, 4TOOBI JIHIIHUTE SI3bI-
KOBBIE METKH HECOOTBETCTBYIOLIEro HaOopa u3 AaHHbIX pa3paborku. OkonuarenbHblii DNN 11 unentudukanmum
rojoca o0y4aeTcs C HMCIOJIb30BAaHMEM HCXOJIHBIX JIaHHBIX OOY4YeHHS M OLIEHOYHBIX NaHHBIX SI3bIKa, HE yCTaHOB-
JICHHBIX. MBI IOKa3bIBaeM, 4TO 100aBJICHNE TPEHUPOBOYHOTO Habopa ¢ HECOOTBETCTBYIOIIMMH METKaMH IPUBOJIUT K
3HAYUTEIBHOMY YIIYYIICHHUIO IPOU3BOANTEIBHOCTH HACHTH(HUKALINH roJIoca.

B nanHoit paboTe OpuIa HCCliefoBaHa BO3MOXKHOCTh IPUMEHEHHSI HEHPOHHBIX CeTell U1l MACHTH(UKAINN pedn.
B wactHOCTH, OBUIM paccCMOTPEHBI CTaHAAPTHHIE MOAXOABI K PACIO3HABAHHWIO PEUH, ONPEAEICHO MOHATHE HCKYyC-
CTBEHHOT'O HEIpoHa, Kak 00beKTa, MCIOJIB3yeMOro B MACHTH(HKALMU peyr. bl ncenenoBaH BapuaHT paclo3Ha-
BaHUs PEYH C MOMOIIBIO HEMPOHHOW CETH, M MTPEJCTABIICHBI AT J1s BBITIOIHEHUS STON 3a1a4H.

KuaroueBble cioBa: naentudukanus s3bika, i-Vector, riydokas HeWpOHHas! CETb.
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INFERTILITY ASSOCIATED WITH ENDOMETRIOSIS -
ISIT A “DILEMMA” OR ALL ABUNDANTLY CLEAR?

Abstract. Endometriosis is still a phenomenon that hides its true face and there is nothing surprising in the fact
that this pathological condition is a "disease of mysteries and assumptions." "The problem is within the problem" is
infertility on the background of endometriosis with radically different ways of its overcoming. The hypothesis that
endometriosis causes infertility or reduces fertility remain controversial. The review deals with the pathogenesis,
diagnosis and treatment of infertility, associated endometriosis.

Key words: infertility, endometriosis, in vitro fertilization (IVF).

Introduction. Regarding the causes of endometriosis, there are many theories, however, the true
mechanisms of its occurrence are still a mystery. Existing theories of etiopathogenesis do not reveal the
true essence of endometriosis-associated infertility. It is known that 176 million women of reproductive
age suffer from endometriosis, of which only 15-20% have no fertility problems, but it is believed that in
reality, this percentage is much lower (2-10%) [1]. In this regard, the problem of endometriosis-associated
infertility is of particular relevance. At the same time, it is impossible to equate endometriosis with
infertility.

It is believed that the key pathogenic links of endometriosis are closely interrelated and include
excessive local production of estrogen, resistance to progesterone, inflammation and neoangiogenesis,
which does not allow to inhibit the pathological process at the initial stages and explains infiltrative
growth, invasion into the surrounding tissues with their subsequent destruction and the spread of lesions
[2]. To explain the nature of endometriosis proposed many different theories, the most common of them is
the hypothesis of J. A. Sampson on implantation of viable endometrial cells in the pelvic area during
retrograde menstruation [1, 3, 4]. The most likely cause of reduced ability to conceive are anatomical
changes in the pelvic organs, such as occlusion of the fallopian tubes, adhesive deformation of the fim-
briae, complete isolation of the ovaries by periovarian adhesions, direct damage to ovarian tissue by
endometrioid cysts[1, 3-5].

The mechanisms of the pathophysiology of endometriosis associated with infertility. Despite the
large number of studies on the pathogenesis of endometriosis, which the authors are trying to reveal the
most subtle, ultrastructural and biochemical the mechanisms of this disease are riddles, the reasons for the
formation of both the disease and endometriosis-associated infertility still remain controversial.

In the literature you can find a description of various factors of infertility in endometriosis. Tubal-
peritoneal factor of infertility in endometriosis is characterized by the germination of endometrioid
heterotopias in their lumen, anatomical obstruction of the fallopian tubes is characterized by their obli-
teration against the background of adhesions in the pelvis[1, 3]. It is assumed that periovarian adhesions
can complicate the rupture of the walls of the preovulatory follicle, prevent the passage of the egg from
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the ovary to the ampullary part of the fallopian tube. In some cases, tubal obstruction in endometriosis
may be purely functional. According to the observations, discoordinated contractile activity of the tubes
was recorded in almost every second patient with endometriosis and anatomically passable tubes [1, 3].
The reason for this may be a violation of the balance of sex steroids, which is typical for endometriosis
absolute or relative basal hyperestrogenia, as well as peak emissions of estradiol in the luteal phase in
combination with progesterone insufficiency. Imbalance of sex hormones, causing functional tubal infer-
tility, may be a consequence of violations of the level and secretion of gonadotropins. With endometriosis
of different localizations, insufficient peak LH rises can be observed, as well as random emissions of LH
and FSH into the luteal phase, accompanied by a violation of the normal dynamics of the formation of
ovarian hormones with a predominance of estrogen production. An important role also belongs to the
formation of local inflammation: imbalance in the formation of prostaglandins, exerts on the fallopian
tubes as spastic (F2a), so and relaxing impact (E) [1, 3, 9]. The pathogenetic mechanism of formation of
adhesions in endometriosis is an inflammatory reaction of the peritoneum caused by periodic menstrual-
like hemorrhages in endometrioid heterotopy. Endometrioid implants have been found to secrete estradiol,
progesterone, monocyte chemotactic protein (MCP-1), vascular endothelial growth factor, and
proinflammatory cytokines such as interleukins (IL-1, IL-6, and IL-8) and tumor necrosis factor alpha
(TNF-a) [10]. Secretion of these substances promotes proliferative and angiogenic activity, development
and progression of endometriosis. Endometrial cells exposed to peritoneal fluid in patients with endo-
metriosis have been shown to enhance expression of endothelial growth factor genes and plasminogen
activator (10). Since fertilization takes place in the fallopian tube, changes in the composition of the
abdominal fluid directly affect the fertilization process. As an example, these changes can disrupt sperm
motility due to IL-1, IL-6 secreted by macrophages and a factor inhibiting macrophage migration (MIF)
[11]. In addition, TNF-a can damage sperm DNA, due to apoptosis and the negative effects of oxidative
stress [12].

Another pathogenetic mechanism in the development of infertility in endometriosis is a violation of
the receptivity of the endometrium. In infertile patients with endometriosis revealed molecular defects
associated with changes in the expression of a large number of cytokines and biologically active substan-
ces regulating the homeostasis of the endometrium, resistance to progesterone simulates the late secretory
phase, leading to premature initiation of inflammation [13]. As a result, proinflammatory cytokines, che-
mokines and prostaglandins accumulate in the endometrium, and all these inflammatory mediators interact
with each other. Abnormally elevated ER isoform, which occurs in patients with endometriosis in the
secretory stage, can lead to implant failure [14]. Eutopic endometrium in women with endometriosis
contains significant activity of the enzyme aromatase P450, which increases the local activity of estrogen
[15]. Stromal cells obtained from the endometrium of a woman with endometriosis have a reduced ability
to decidualize [16], which is probably due to resistance to progesterone and inflammatory cytokines
TNF-a and IL-1 [17]. The receptivity of the endometrium is associated with expression of integrin of the
endometrium, but women with endometriosis have a reduced expression of avb3, possibly due to the
decrease in HOXA10 [18]. Other implantation-related biomarkers, such as glycodelin A, osteopontin,LIF,
lysophosphatidic acid receptor 3 and insulin-like growth factor binding protein 1 (IGFBP1), are also
addressed). As a result of the studies, the increased content of the EMX2 gene during the implantation
window was revealed in patients with endometriosis, which may lead to a decrease in the frequency of
implantation [19]. Unsuccessful implantation of blastocyst into the endometrium may be associated with
the activation of contractile function of the myometrium caused by progesterone insufficiency, imbalance
of prostaglandin production and oxidative stress, as well as exposure to autoantibodies by damage to the
receptor apparatus of the endometrium [12].

Another pathogenetic link in the formation of infertility in endometriosis is the development of
chronic anovulation and luteal phase insufficiency [1, 3]. One likely reason for this may be the basal
hyperestrogenia, aromatase provoked by increased activity in endometriotic tissues. The relatively high
level of estrogen in the proliferative phase of the menstrual cycle on the basis of feedback leads to either
inhibition of production of FSH, thereby slowing down the maturation of the follicles, or contributes to a
tendency to premature peak of LH occurs luteinization Novoulyanovsk of the follicle, or is accompanied
by chaotic fluctuations of FSH and LH. Increased levels of estrogen in endometriosis can provoke
hyperprolactinemia, which occurs in some patients with infertility. Under the influence of excess prolactin
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inhibits the effect of gonadotropins on steroidogenesis in the ovaries due to the competitive binding of
prolactin with receptors to FSH and LH. Increasing the level of prolactin inhibits gonadotropin secreting
function of the pituitary gland, blocking the spontaneous peak of LH secretion. As a result of such
changes, chronic anovulation is formed [1-3].

Often, the influence of endometrioma on the morphofunctional state of the ovary, including contra-
lateral, which is due to the diffusion of the content of endometrioid cyst into the surrounding tissues [20].
The content of the endometrioma is a rich source of proinflammatory cytokines, iron, reactive oxygen
species, and growth factors [20]. There are many publications on the negative effect of oxidative stress
resulting from local inflammatory reactions on the ovarian structure adjacent to the endometrioma [21].
Both TGF-bl and reactive oxygen species (ROS) promote fibrosis in ovarian tissue [21]. Structural
changes, including loss of ovarian stroma, have a negative impact on folliculogenesis due to impaired
blood supply to follicles and reduced growth factors secreted by stroma cells [22]. Reduction of ovarian
reserve after surgery for ECI, especially with bilateral localization, plays an important role in reducing the
reproductive potential of women with NGE. Obtaining a "poor" response may be due to reduced sensi-
tivity to follicle stimulating hormone (FSH), including genetically determined in some infertile women
with endometriosis [23]. Wnt4, FSHB and VEZT genes have been found to be the most consistently associa-
ted genes with endometriosis, but the search for mechanisms of infertility at the genetic level continues [44].

There are many reports that in endometriosis in some of the infertile patients there is a decrease in the
quality of oocytes and embryos, respectively («embryonic factor of infertility»). There are reports that
endometriosis is a dysfunction of the mitochondria of granulosa cells, which is accompanied by a decrease
in the formation of ATP. The resulting energy deficit contributes to the development of oxidative stress,
resulting in damage to the genetic apparatus of oocytes, which causes a further decrease in the implan-
tation potential of embryos [23, 45]. There are many reports of follicular fluid studies, elevated cytokine
concentrations in combination with low levels of antioxidant and antiproliferative factors in some infertile
patients. High levels of IL-1, IL-6, IL-8 and IL-18 were found in the evaluation of follicular fluid in pa-
tients undergoing IVF. It is shown that the presence of intrafollicular IL-1 and IL-6 can negatively affect
the follicular apparatus [24], high levels of IL-8, IL-12 were negatively correlated with the number of
Mature oocytes obtained and the quality of embryos [25].

In addition to the described probable mechanisms of infertility in endometriosis, some researchers
also add an immune theory (immune factor). Endometriosis is characterized by enhanced humoral
immune response with an increase in the number of B-lymphocytes and production of autoantibodies [26].
Immunohistochemical analysis and evaluation of microarrays of gene expression showed that endo-
metrioid heterotopias of infertile women contain an increased number of plasma cells and activated
macrophages, and highly expressed stimulators of b-lymphocyte cytokines [27]. B-lymphocytes belong to
the cytokine family of tumor necrosis factor, which plays a major role in the differentiation of B-lym-
phocytes, and its excessive expression is associated with autoimmune diseases [28]. High levels of B-lym-
phocytes lead to the production of large amounts of autoantibodies, which include antiendometrial,
antiphospholipid and anti-nuclear antibodies. The formation of immunopathological processes is faci-
litated by the accumulation of tissue degradation products that are not completely eliminated from the
body, but are phagocytized and resorbed by tissue macrophages surrounding the foci of endometriosis.
Which contributes to the induction of autoimmune reactions against the tissues of the endometrium [1, 3,
28]. In conditions of inflammation, locally formed biologically active substances and cytokines activate
peritoneal macrophages, which prevent the realization of sperm function due to their phagocytosis and/or
inactivation by cytotoxic mediators.

M. T. Beste et al. it was shown that in patients with endometriosis, there were changes in the cytokine
profile, revealed a significant content of interleukins (IL-1, IL-1b, IL-6, IL-8, IL-10, IL-16), hepatocyte
growth factor (HGF), monocytic chemotoxic factor (MCP-1), interferon gamma (IFN-g), granulocytic-
colony stimulating factor (G-CSF-granulocyte). colony stimulating factor), growth-regulated oncogenes
and RANTES (regulated upon Activation, Normal T cell Expressed, and Secreted chemokine secreted by
T-cells upon activation). The study found that the level of cytokines directly correlates with the process
controlled by macrophages associated with proto-oncogenes (NFkB - nuclear factor kappa-light-chain-
enhancer of activated B cells), Jun (c-Jun), Fos (c-Fos), activator protein 1 (AP-1) and mitogen-activated
protein kinase (MAPK) [29].
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In addition, infertility in endometriosis to some extent contributes to the violation of sexual function
due to severe dyspareunia, complicating regular sexual life and/or ensuring full sexual intercourse [1-4].

Diagnostic algorithm of a patient. To date, none of the existing classifications of endometriosis is
not recognized as universal. One of the most widely used in the world practice was the classification
proposed in 1979 by the American fertility society (since 1995 — the American society for reproductive
medicine) and revised in 1996, based on the calculation of the total area and depth of lesions of endo-
metrioid heterotopias expressed in points [1-4]. However, this classification is not without drawbacks, the
main of which is the frequent mismatch of the stage of distribution, determined by counting points, the
true severity of the disease and the lack of proper, in particular, an objective assessment of infiltrative
forms of the disease. Based on the assessment provided, depending on the degree of prevalence, endo-
metriosis can be described as "minimal"”, "mild", "moderate" and "severe" or correspond to stage I, II, III,
IV, respectively [1-4].

If NGE is suspected in patients with infertility, a comprehensive examination is indicated. In the
process of diagnosis, it is mandatory to clarify the state of the ovarian reserve for choosing an individual
plan of treatment for overcoming infertility. Assessment of ovarian reserve include: determination of the
concentration of FSH, antimullerian of the hormone concentration of estradiol in serum, and ultrasound
examination (sonography) of the ovaries on 2-3rd day of the menstrual cycle counting the number of
antral follicles [1, 3, 30]. In women with endometriosis, attention is drawn to the poor quality of life, due
to chronic pelvic pain, as well as a combination of symptoms such as dysmenorrhea, dyspareunia, dysuria
and dyschesia. It is necessary to take into account the data of anamnesis, gynecological examination and
the results of instrumental methods, including ultrasound, laparoscopy and hysteroscopy. As an additional
examination can be used hardware imaging techniques such as Doppler, computer and magnetic resonance
imaging. In case of suspicion of a deep invasive form of the disease (defeat of the intestine or bladder) ,
auxiliary examinations such as colonoscopy, cystoscopy, rectal ultrasonography may be required [1-4].
Laparoscopic visualization of foci with subsequent histological examination is the "gold" standard of
endometriosis diagnosis in clinical practice [1-4].

Treatment of endometriosis - associated infertility. To date, there is no "ideal" operation or uni-
versal drug that would allow complete regression of endometriosis foci and thus eliminate the possibility
of recurrence.

For many years, with the goal of hormone suppressive therapy was offered a different hormonal
medication (combined oral contraceptives, progestogen, gestrinone, danazol or inrg) to reduce the severity
of pain associated with endometriosis [30-33, 45]. Considering the recommendations of international
societies on the effectiveness and appropriateness of hormonal therapy, it is known that the suppression of
ovarian function in endometriosis as monotherapy to improve fertility with minimal or moderate endo-
metriosis is ineffective (Ia). However, before art use inrg (Ia) increases the frequency of clinical preg-
nancy. At the same time, suppression of ovarian function in endometriosis after surgical treatment of
endometriosis with subsequent wait-and-see therapy has no positive effect on the pregnancy rate (Ia) [34].
The combination of medical and surgical therapy certainly leads to a better outcome of the treatment of
chronic pelvic pain [35].

The existing set of different surgical techniques and types of energies used in surgical treatment, such
as CO 2 -laser ablation, resection or cystectomy, aspiration by ultrasound and drainage of the content of
endometrioid cyst in laparoscopic access [36, 37], indicate the need for a personalized approach in each
specific clinical situation [38, 39]. It should be borne in mind that the most common surgical compli-
cation, especially with endometrioma cystectomy, is a decrease in ovarian reserve of the ovary and, as a
consequence, the appearance of iatrogenic infertility or premature ovarian depletion [38].

The question of tactics of management of patients with endometroid ovarian formations is debatable
today. According to the clinical recommendations on endometriosis approved by the Ministry of health of
Russia in 2013, surgical treatment with laparoscopic access is preferred for the diagnosis and treatment of
newly diagnosed ECUS for the purpose of diagnosis verification [1]. Laparoscopic cystectomy in patients
with infertility and ECA with the established diagnosis on the basis of pathomorphological conclusion is
recommended for the size of cysts more than 3 c¢cm in order to clarify the diagnosis, improve access to
maturing follicles in IVF, exclude the negative impact of the contents of the cyst on the process of
ovulation and fertilization; in order to exclude the malignant process — at any size of formation [1-4, 30].
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In modern gynecology and Reproductology urgent task is the implementation and analysis of new high-
tech methods of tissue during surgical guides on the ovaries for maximum recovery of reproductive
function, reduce the risk of disease recurrence and improve the quality of life of patients undergoing such
operations[40].

To date, laparoscopic ablation of endometrioid foci in combination with adhesion is an effective
method of treating infertility in I-II stage of NGE, and is up to 20-40 % (Ia) [34]. The effectiveness of
surgical treatment of moderate and severe forms of endometriosis to improve fertility is contradictory , it
is proved that the natural fertility recovery does not exceed 10 % of cases [23]. Surgical treatment in pa-
tients with infertility and NGE of moderate and severe forms does not initially aim to achieve spontaneous
pregnancy, but serves only as a preparatory procedure aimed at improving the therapeutic effectiveness of
IVF. According to the existing international recommendations after surgical treatment of patients with
stage III-1V NGE, regardless of the state of the fallopian tubes, ovarian reserve indicators, the age of the
observed, IVF is an alternative method of overcoming infertility [4, 30].

Thus, the question of choosing the most effective method of treatment, the appropriateness of its
combination in the management of patients with infertility associated with endometriosis, including the
role and characteristics of art programs, ways to improve their effectiveness, is currently the subject of
extensive discussions.

In the development of tactics for the management of patients with endometriosis-associated inferti-
lity should take into account the state of ovarian reserve, the age of the woman, the duration of infertility,
the presence of pain and the stage of the disease [4, 23, 30].

If PE is suspected in patients with infertility, diagnostic laparoscopy should be performed to clarify
the stage of the spread of the endometrioid process in the pelvic area and, subsequently, the removal or
destruction of endometrioid foci. In the case of established I-II stage of endometriosis, according to the
domestic clinical guidelines for the management of patients with infertility from 2019 and international
ESHRE-2014, it is possible to conduct wait tactics from 6 to 12 months after surgery [4, 30].

In the absence of pregnancy within 6 months, it is advisable to perform IUI against the background of
induction of ovulation with gonadotropins [4, 24, 30]. According to numerous studies, IUI combined with
controlled ovarian stimulation (CBS) is the most effective method of overcoming infertility in women
with minimal or mild endometriosis [4, 24, 30]. Induction of ovulation and intrauterine insemination with
minimal and mild endometriosis increases the incidence of pregnancy (Ib). Total CNB in subfertile
women with stage I-1I NGE, according to E. Kemmann et al. that was 7.3% against KOS with agonists of
gonadotropin releasing hormone (inrg) and IUI, during KOS clostilbegyt and IUI — 6.6%, and the lowest
values were established in the group of patients with wait-and-see tactics and 2.8%, respectively [41]. Art
in infertile patients with endometriosis is an alternative method of overcoming infertility in the presence of
tubal, male factor, as well as in the age of the patient over 35 years [4, 23, 30].

In the absence of pregnancy within 1 year, the use of IVF is recommended [4, 23, 30]. In particular,
IVF should be considered as the 1st line therapy in patients with low ovarian reserve, older reproductive
age and infertility for more than 2 years, as well as low fertility of the partner's sperm [23,30]. Some
advantage may have "supergranny" Protocol using agnrs with infiltrative, disseminated endomet-
riosis [42].

According to experts of the American society for reproductive medicine (ASRM), endometriosis,
accompanied by infertility, should be considered as a disease in which it is necessary to develop a plan for
the long-term management of the patient using medical treatment (according to indications!) to exclude
repeated surgical interventions [1, 4, 30]. Patients with relapse of ovarian endometriosis require a perso-
nalized approach when choosing management tactics in order to achieve the desired pregnancy.

in patients with infertility, a diagnostic laparoscopy should be performed to clarify the stage of the
spread of the endometrioid process in the pelvic area and, subsequently, the removal or destruction of
endometrioid foci. In the case of established I-II stage of endometriosis, according to the domestic clinical
guidelines for the management of patients with infertility from 2019 and international ESHRE-2014, it is
possible to conduct wait tactics from 6 to 12 months after surgery.

Conclusion. The high incidence of endometriosis and not encouraging epidemiological data explain
the need to search for any opportunities that increase the effectiveness of endometriosis therapy. However,
neither the pathogenesis nor the diagnostics do not give a clear answer.
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Thus, the choice of treatment can not fully rely on pathogenesis, and patient care consists of a set of
measures. The formation of such a complex from a variety of possibilities — surgical treatment, the use of
drug therapy, finally, art — only an illustration of the impotence of doctors before the disease-a mystery.

Consequently, the problem of endometriosis is so great that in the modern medical community began
to spread the term "management of endometriosis", replacing the usual medical hearing "treatment". Each
of these methods has accumulated Pro - and contraversions. This suggests that the key task is still the
selection of patients for the application of a particular treatment strategy. So far, this selection is specu-
lative and does not have clear criteria. This means that there is still no satisfaction with the results of treat-
ment of endometriosis and overcoming endometriosis-associated infertility neither in patients nor in
doctors in patients with infertility, diagnostic laparoscopy should be performed to clarify the stage of the
spread of the endometrioid process in the pelvic area and, subsequently, the removal or destruction of
endometrioid foci. In the case of established I-1I stage of endometriosis, according to the domestic clinical
guidelines for the management of patients with infertility from 2019 and international ESHRE-2014, it is
possible to conduct wait tactics from 6 to 12 months after surgery.
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MARE’S MILK: THERAPEUTIC AND DIETARY PROPERTIES
(Review article)

Abstract. The review article is devoted to therapeutic and dietary properties of mare's milk. Literature review is
carried out, historical facts of application of this product at various diseases and conditions are resulted, qualitative
composition of milk and the research conducted by foreign and domestic authors about application of mare's milk
medical-dietical product are described. Large-scale production of sublimated pasteurized mare's milk in Kazakhstan
will give a new impetus to the expansion of clinical trials in various aspects and the use of this product with a long
shelf life.

Keywords: mare's milk, therapeutic and dietary properties of mare's milk, sublimated mare's milk.

The unique health-improving properties of mare's milk and its derivatives have been known to people
for a long time. Since ancient times, nomads called fresh mare's milk "Saumal" (Saumal in Kazakh lan-
guage means fresh, paired milk). In addition to traditions and legends, confirmation of the unique bene-
ficial properties of mare's milk and its derivatives are noted in ancient chronicles and medical treatises of
Hippocrates and Abu Ali Ibn Sina, known in the west as Avicenna [1].

A team of British archaeologists reported that horses were domesticated a millennium earlier than
previously thought. It was about 3500 BC on the territory of northern Kazakhstan. Scientists have found
traces of mare's milk fat on ceramic dishes, which is proof that they even then used mare's milk as food.
Saumal was not only drink by adults, but it also given to children. No only adults drunk Saumal, but it was
aslo given to children [2, 3].

It was considered a healing and sacred product 3000 years ago in China. Hippocrates (circa 460-377
BC) also attributed the product its therapeutic properties, in particular, he considered it an effective
remedy for consumption, i.e. tuberculosis. In the East, it was called "medicine blessed by Allah." Avi-
cenna noted the healing effect and properties of mare's milk, together with its "amazing similarity to
human nature" [1].

Legend has it that Cleopatra bathed in donkey's milk to soften and whiten her skin [4]. Recently,
scientists have discovered that donkey milk is indistinguishable from mare. "Mare's milk is the strength of
my warriors, the beauty of my women and the health of my children,” said Genghis Khan [4]. There was
even a special order issued by Chinghiz Khan: when his soldiers went on a campaign, they had to take two
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water skins with them: with milk and koumiss. They drunk koumiss and added milk, which immediately
began to ferment [5].

European literature considers mare's milk as a balm for digestive problems, an elixir for the liver, and
a tonic for general malaise. It is a healthy food, which can reduce or completely prevent the symptoms of
many diseases. It strengthens the body, boosts immunity, increases energy and stamina, which provides a
better quality of life [4].

The value of the product is determined, first of all, by its chemical composition similar to that of
maternal breast milk [4, 5]. In the 19th century, Russian doctor A.A. Ostorumov believed that mare's milk,
as approaching in its composition to breast milk, is better assimilated. This is the basis for breastfeeding
infants with mare's milk. During the Great Patriotic War in the sanatorium "Mtsyri" it was used to feed
infants [6].

Freshly milked mare milk is a natural food product of bluish-white color, with a neutral reaction (pH
7.0-7.2), slightly tart and sweet taste, possessing high dietary and medical properties. In terms of protein
quality, mare's milk, like breast milk, belongs to the so-called "albumin milk" because of the high content
of albumin in relation to casein, according to different data, respectively, an average of 45:55, while in
cow's milk this ratio is 15:85. Therefore, the coagulation of mare's milk does not form a dense clot, the
protein falls into the sediment in the form of delicate small flakes [1].

The composition of mares' milk varies throughout the year and depends on the stage of lactation,
feeding conditions and maintenance, as well as a number of other external factors, and is most complete in
midsummer [1].

The total amount of protein in mare's milk is equal to 1.85-2.20%, and casein of mare's milk, unlike
cow's milk, is easily dissolved in water, which indicates better digestibility, absorption and digestibility
[1,4]. In addition, mare's milk proteins are well balanced in terms of amino acid composition, and there is
no allergic reaction to it [7,8]. The amino acid composition of mare's milk is presented in table 1.

Table 1 — Amino Acid Composition of Mare's Milk Proteins

Indicators Content (g/100 g protein)
Total Protein 1,93
Essential Amino Acids: 37,62
Lysine 8,24
Threonine 4,81
Valin 5,88
Methionine 0,65
Isoleucine 5,14
Leucine 7,56
Phenylalanine 5,34
Nonessential Amino Acids: 62,38
Histidine 2,72
Arginine 9,45
Asparagic acid 9,64
Serine 6,44
Glutamic acid 15,30
Prolene 7,20
Glycine 2,14
Alanine 4,63
Cystine cieapl
Tyrosine 5,86
Total Amino Acids 100,00
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Mare's milk also contains lactoferrin, lysozyme and immunoglobulin. Lysozyme and lactoferrin,
which are components of the body's immune system, protect against pathogens and destroy them in the
milk itself and the digestive system. In particular, lysozyme, which is 5% of total protein, plays a decisive
role in the bactericidal action of mare's milk. In contrast, cow's milk contains six times less lysozyme. The
content of lysozyme (mg / 100 ml): mare's milk - 80, breast milk - 50, cow's - 13. In addition to its
enzymatic effect, lysozyme has anti-inflammatory, antiviral, immunostimulating, antitumor and anti-
cancer properties [9, 10].

The study of lysozyme and amylase content in mare's milk showed their identity in breast milk, and
in cow's milk, there were only traces of them (zable 2) [1, 4, 10].

Table 2 — Enzyme Composition of Milk

Dairy Product Lysozyme, mg/l Amylase, unit.
Breast Milk 60-250 26-98
Mare’s Milk 64-126 32-64
Cow's Milk Traces -

In addition to lysozyme, mare's milk also containes other enzymes: amylase, catalase, lipase, pero-
xidase, phosphatase, malate and lactate dehydrogenase, lactotransferrin, which contribute to the digestive
process and support the body's defense system. Lactoferrin in milk has an antibacterial and antioxidant
effect, as well as a positive effect on inflammation and has an immunoregulatory function [9, 10].

Immunoglobulins — proteins of complex structure, which perform the function of immune protection
of the body. Depending on the structure and properties of the immunoglobulin (Ig) contained in milk,
divided into 5 main classes: Ig D, Ig E, Ig M, Ig A, Ig G. Milk is dominated by the fractions of the last
three classes, which neutralize by viruses and toxins, prevent the fixation of bacteria on the surface of the
epithelium and activate leukocyte phagocytosis [9,10]. The content of different Ig in milk varies and
depends on the type of mammal, its age and other factors. For example, mare's milk contains about 20%
Ig, which is 1% more than breast milk [10].

The composition of fat in mare's milk also differs in a number of ways. The fat of mare's milk is
characterized by a higher biological value than that of cow's milk. Nutritionists have found that the lower
the melting point of fat, the more fully it is absorbed and digested (the melting point of mare's milk’s fat is
30 ° C, and of cow’s milk's is 34 © C). The fat of mare's milk is not stable, it is quickly oxidized and has a
relatively high iodine number (Gyuble number) - 71.5. The iodine number of cow's milk varies between
25 and 35, depending on the type of feed, which also indicates the high therapeutic value of mare's milk
lipids [11, 12].

All the above properties of mare's milk are conditioned by the fact that the fatty balls contained in it
are rich in polyunsaturated acids (PUFAs), which are mainly represented by the essential fatty acids
linolenic and linoleic. Their specific weight in the total fat molecule is 10-12%. Table 3 shows that these
acids predominate in mare's milk, and then in breast milk. They are essential fatty acids and are not
synthesized in the human body, and enter the body only with food [10, 11, 13].

Of the mono- and polyunsaturated fatty acids, the highest content in mare's milk was linoleic,
linolenic, oleic, and palmitic acids (table 3).

Table 3 — PUFA Content of Differnt Types of Milk
(in % of total fatty acids)

Breast Milk Mare's Milk Cow's Milk
Linoleic Acid 13,0 14,9 2,4
Linolenic Acid 1,4 12,6 0,8

The content of monounsaturated fatty acids (MUFAS) is approximately equally represented in breast
and mare's milk (table 4). MUFAs are partially synthesized in the human body. However, for the full
course of metabolic processes, it is important to eat them daily with food [13, 14].
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Table 4 — The content of monounsaturated fatty acids in various types of milk (in % to the total amount of fatty acids)

Breast Milk Mare's Milk Cow's Milk
Palmitoleic Acid 5,7 7,8 2,3
Oleic Acid 46,4 20,9 29,8

The content of saturated fatty acids (SFAs) in higher in cow's milk than in mare's and breast milk
(table 5).

Table 5 —-Milk content of MFR in different typess of milk
(in % of total fatty acids)

Breast Milk Mare's Milk Cow's Milk
Oil Acid — — 3,3
Capron Acid traces traces 1,6
Caprylic Acid traces 1,8 1,3
Capric Acid 1,3 5,1 3,0
Lauric Acid 3,1 6,2 3,6
Myristinic Acid 5,1 5,7 9,5
Palmitin Acid 20,2 23,8 26,3
Stearic Acid 5,9 2.3 14,6

Thus, the qualitative differences in the physical properties of fat and fatty acid composition of mare's
milk compared with cow's milk are more noticeable. This is especcially true for the physical properties of
mare's milk fat, density, melting point and solidification, which are very important in nutrition, as well as
for the content of mono-, polyunsaturated fatty acids, which characterize the high therapeutic value of
milk fat. Their presence in the human diet is extremely important, since they are not synthesized in the
body and have therapeutic and vitamin properties. Such fat in the stomach, intestines is easily emulsified,
easier to digest, assimilate, the tension of digestive glands decreases [1, 13, 14].

Carbohydrates in mare's milk are mainly lactose, but a number of monosaccharides, particularly,
glucose and maltose have been found in mare's milk during chromatography. It is known that milk sugar
also differ in the structure of lactose. For example, breast milk predominantly contains B-lactoses, while
cow's milk containes a-lactose. Thinking into account the similarity of mare's milk and breast's milk in
terms of the total amount of carbohydrates, as well as other parameters of physicochemical properties, we
can conclude that lactose of mare's milk consists mainly of B-lactoses [1, 15].

Table 6 — Lactose Content of Different Types of Milk (g/100 g)

Lactose Content
Breast Milk 6,5
Mare's Milk 5,2

B-Lactose in the small intestine, in contrast to a-lactose, is absorbed more slowly, therefore it has
time to enter the large intestine, where it stimulates the growth of microflora, mainly Gram-positive
bacteria, characteristic of the intestine. Thus, B-lactoses in mare's milk has a bifidogenic effect, norma-
lizing the microecological status of the intestine and is actually a bifido- and lactogenic prebiotic [1].

Mare's milk is unique for its vitamin and mineral composition, which is closest to the maternal breast
milk. Saumal is rich in A, B, D, E vitamins, as well as vital trace elements (Ca, K, Na, I, Co, Zn, Mn, Cu,
Fe, Al). It is the champion among animal products in terms of vitamin C content (250 ml is the daily dose
for humans) [11]. Besides, Croatian scientists proved the presence of Cr, Li, Mo, Sb, Sr and Fr in the
composition of Saumal [16].
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Mare's milk contains more vitamins E, B, B12, and niacin than cow's milk. The physiological combi-
nation of these vitamins with ascorbic acid is probably one of the mechanisms of the beneficial effect of
Saumal on chronic diseases [1, 10].

Thus, the above mentioned qualitative composition of mare's milk allows to make a conclusion that
the unique and optimally balanced composition of biological components of Saumal makes this product an
important complex component of the prevention and treatment of a wide range of diseases with different
etiologies. Saumal can contribute to the restoration of impaired functions of damaged organs, tissues, and
play a pathogenetic role, especially in chronic diseases of the digestive system.

According to the leading scientists of Kazakhstan and European countries, Saumal has an incredible
potential in the treatment of the most common diseases of the digestive system. It is considered a thera-
peutic product and is used in the treatment of metabolic disorders, as a means of preventing colds and
curing cancer. Mare's milk improves blood circulation, increases male potency, accelerates the process of
organ regeneration, increases hemoglobin, regulates the immune status, slows down the aging process.

Healing drink is recommended for diseases of the stomach, liver, intestines, skin, immune system
disorders, treatment of peptic ulcer disease. Positive results were obtained by using whole mare's milk in
the treatment of patients with chronic hepatitis.

Further, we present examples of recent clinical studies on the therapeutic properties of mare's milk. In
2005, a study was carried out with patients suffering from eczema at the Jena University Dermatological
Clinic (Germany). The effect of mare's milk on the severity of eczema, intestinal microflora and on
immunological parameters was studied. Patients took 250 ml of Mare's milk daily in control from placebo
for 16 weeks. As a result, the symptoms (itching and hyperemia) of the disease faded in 1/3 of the study
participants up to 30-55%. In these patients, the proportion of bifidobacteria in the stool increased 8 times.
Thanks to regular consumption of mare's milk, some patients were able to reduce or even stop taking their
medicine [10, 12].

In 2009, patients with Crohn's disease and ulcerative colitis (University of Jena, Germany) parti-
cipated in the clinical study. During 8 weeks the young participants took 250 ml of mare's milk two times
a day in the control with placebo. As a result, mare's milk helped to calm the pain, reduce the amount of
blood in the stool, and reduce the consumption of essential medicines [10, 12].

In an anonymous questionnaire survey on the intake of mare's milk from 500 respondents who
regularly took Saumal for a long time, doctors confirmed the efficacy of mare's milk intake in skin and
intestinal diseases. Consumers with skin diseases in 91% of cases showed improvement: inflammation
decreased, itching calmed down, and sleep improved. Also, 74% of patients with intestinal, respiratory,
liver, cancer, cardiovascular and other diseases had positive effects. Thanks to regular consumption of
mare's milk, some patients were able to reduce or even stop taking their medication [10, 12].

European experts state on the basis of research that “Mare's milk is one of the healthiest and most
nutritious and healthy drinks that nature has to offer us”.

Despite the fact that mare's milk is recognized as a dietary and therapeutic product all over the world,
there are currently no large-scale clinical and research works on therapeutic properties of mare's milk in
the literature. The possibilities of using mare's milk in the diet therapy of specific nosological forms have
not been studied at all, in particular, in the pathology of the cardiovascular system, digestive organs,
hepatobiliary system and urological diseases [1]. The reason for this may be not only the poor awareness
of the therapeutic properties of mare's milk among the medical and scientific community, but also the
instability of the product itself. Mare's milk after milking, when exposed to air, begins to oxidize, and after
3-4 hours (at room temperature) it becomes no longer suitable for consumption [1]. Therefore, new tech-
nologies for the production of mare's milk are now required, while preserving therapeutic and dietary
qualities of the product for the long term.

The solution to this issue is to create a sublimated pasteurized mare's milk, which has a long shelf
life, even at room temperature. The process of sublimation is that the mare's milk is frozen at a
temperature of -55 °C, and then ice under certain conditions, bypassing the liquid phase, evaporated, i.e.
there is a certain canning of mare's milk with the help of negative temperatures. At the same time, the
qualitative composition of mare's milk is preserved to the maximum extent, respectively, and its
therapeutic property. In addition, the dried mare's milk quickly recovers when dissolved in water in certain
proportions.
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Pasteurization helps to ensure product safety not only for adults, but also for children and pregnant
women. Currently, this sublimated mare's milk is produced by Kazakhstani entrepreneurs of Eurasia
Invest Ltd LLP, which is implementing a large-scale program for the production of mare's milk with the
participation of a large German horse-breeding company Hans Zollmann. Each process of production of
biomilk in this company is certified, and the products fully comply with European quality standards [17].

The benefits of Sublimated Mare's Milk (SMM) have been proven by numerous clinical and labora-
tory studies by reputable international medical organizations. National Research Medical Organizations of
Kazakhstan confirm the conclusions of their foreign colleagues. Clinical studies of the therapeutic and
dietary properties of SMM in non-alcoholic steatohepatitis, cirrhosis of the liver of various etiologies,
psoriasis, and pediatrics are currently being conducted in the country. The results of the study after the
completion will be published in domestic and foreign literary sources.

People who have already tried SMM note its effective impact in everyday life in the form of the nor-
malizing the stool, improving the quality of sleep and appetite, and feeling vivacity. The general tonic
effect of mare's milk allows it to be used in the so-called “chronic fatigue syndrome”, in recovery from
injuries, operations (or in preparation for them), intensive sports training, etc.

SMM is also applicable in cosmrtology — regular consumption of mare's milk strengthens the hair
follicle, improves hair structure, gives shine and volume, accelerates growth. Regulat consumption of the
product normolizes the function of the sebaceous glands, improves skin elasticity and color.

Thus, the study of therapeutic and dietary properties of mare's milk will continue not only abroad, but
also in its historical homeland — Kazakhstan. Systematic ingestion of mare's milk in the diet can increase
the effectiveness of treatment and prevention of various diseases, improve the immune system function,
prevent cancer and prolong active longevity.

B. P. Buméeros’, A. K. JKanradsiios’, C. E. Aiit6aesa’, B. B. BeHGepm—ll, I'. Hoxbman®,
A.T. MycaeBS, M. K. Paxumxanosa®, I'. C. Ecﬂa:saposaz, A. Baxum«aﬂynbf, H. C. ManaeBa'

'Pro “BosTpHHUIIA MEAUIIMHCKOTO IIeHTpa» Yrpasienus aenamu [pesunenta PK, Hyp-Cynran, Kazaxcram,
2Kazaxcrancko-POCCHHCKTii MeIMIIMHCKHIA yHHBepcHuTeT, Anmatel, Kazaxcras,
3AO «MenuumHCKuii yauBepcureT Acrana», Hyp-Cynran, Kazaxcran,
4"Kurgestiit Hoher Odenwald", BansnopyHnu-Mronbs0en, ['epmanus,
°KazaxcKuil HALMOHAIBHBIH MEUIIMHCKMH YHUBEPCHTET
um. C. JI. AchenausipoBa, Anmatsl, , Kazaxcras,
SKooproparusasiii pons «University Medical Center», Hyp-Cyunran, Kasaxcran

KOBBLIBE MOJIOKO: TEYEBHO-IUETUYECKHE CBOMCTBA
(o030pHas cTaThA)

Annoranus. O030pHas CTaThs MOCBSINCHA JeUeOHO-TUETHICCKAM CBOHCTBaM KOOBLTRETO MoOJIOKa. [IpoBeneH
JUTEPaTypHBIA 0030p, MPHUBEICHBI HCTOPUYCCKUE (PAKTHl MPUMEHEHHs TAaHHOTO MPOAYKTA MPHU Pa3IHYHBIX 3300-
JICBAaHHUSAX U COCTOSIHUSX, OMHCAHBI KAYECTBCHHBIN COCTaB MOJIOKA W IPOBEJCHHBIC HAYYHBIC HCCICOBAHUS 3apy-
OCKHBIX U OTEUCCTBEHHBIX aBTOPOB O MPUMEHEHHH KOOBLIHEIO MOJIOKA KaK JIUeOHO-AMETHYECKOr0 MPOAYKTA.
MacritabHoe MPOU3BOICTBO CYOIMMUPOBAHHOTO MTACTEPU30BAHHOTO KOOBUILEro Mosioka B Ka3zaxcraHne 1acT HOBbIN
TOJTYOK B PACIIUPEHHM MPOBEIACHUS KIMHMYCCKMX HCCICIOBAHMU B PA3IMYHBIX ACHEKTaX M MPUMECHECHHH IAHHOI'O
MPOJYKTa C JAJIUTEILHBIM CPOKOM XPaHEHHS.

Ki1roueBble cjioBa: KOOBIIHE MOJIOKO, JIEYEOHO-TUETHYECKIE CBOMCTBA KOOBIUTHETO MOJIOKA, CyOIMMUPOBAaHHOE
KOOBUIBE MOJIOKO.

b. P. BuiméGeros', A. K. Kanra6biios’, C. E. Aiit6aesa’, B. B. Ben6epun', I'. lo;ibman®,
A.T. Mycaens, M. K. PangmaHOBaG, I.cC. Ecna3aponaz, A. BalcbleaH¥J1u3, H. C. MaaaeBa'
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«Acrana memummna Yunsepeuteti» AK, Hyp-Cyuran, Kasakcran,
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5C. . AchernusapoB ateiHAarsl Kazak YITTRIK MeIUIIIHA YHUBEpcUTeTi, Anmmatel, KasakcraH,
®«University Medical Center» Koopriopatuprix kopsl, Hyp-Cyurran, Kasakcran

BHUE CYTI: EMIIK KACUETTEPI (11oay makana)

AHHoTanus. Makana Oue CyTiHIH eMIiK KacHeTi kKalblHIa, omebn moiy xacamraH. Caymanasl o9pTypili ChIp-
KaTTap MEH XaFmaiiap Ke3iHae KOJIJaHy KeHiHIe MaHBI3IBl TapuXH AEpeKTep Kenripinred. bue cyTiHiH Kypambl
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MEH OJ1 KalbIHJa OTAHJBIK JKOHE IIET eJIIK FaIbIMIapAbIH OHBIH eMIIK KaCHeTi KalblHIa KYPri3reH FhUIBIMU 3epT-
Tey >KYMBICTApHI JKaibIHAa MaxiMerTep KenTipinreH. Kazakcranma ipi keiemae cyOmMMalUsUIaHFaH JKOHE IacTep-
JICHTeH KypFrak OWe CYTiH eHIIpy 30p MaHbI3Fa Me. byJl TeXHONOTus cayMaiIblH CaKTay Mep3iMiH y3apThII KaHa
KoWMal, op TYpJIi cajlafarbl KIIMHUKAIBIK 3epTTey )KYMBICTAPBIH KEH KoJeM/Ie Kypri3yre CeNTiriH TUri3emi.

Tyiiin ce3nep: Oue cyri, OMe CYTiHIH eMIK KacHeTi, CyOnuMalusIanFal O1e CyTi.
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ANTITUMOR INHIBITION OF NATURAL DRUGS
IN COMBINATION WITH CYTOSTATICS
FOR DRUG-RESISTANT TUMORS

Abstract. Drug-resistant Pliss lymphosarcoma strains are resistant to both herbal and cytostatics, and sarcoma
45 is resistant only to synthetic drugs. Manifestation of cross, multiple resistance to both natural and well-known
anticancer drugs in resistant strains of Pliss lymphosarcoma, sarcoma 45, lymphocytic leukemia L 1210 has place.
Collateral sensitivity to known chemotherapy drugs was revealed in drug-resistant variants of Pliss lymphosarcoma
and in new natural preparations in resistant strains of sarcoma 45, L 1210. Induced drug resistance of Pliss lym-
phosarcoma, sarcoma 45 and L 1210 is removed by new herbal compounds or their combinations with antitumor
drugs, changing the dose and number of combinants.

The results of experimental studies for overcoming the emerged drug resistance with natural drugs in 1/2 MTD
in a few (2 and 4) hours before the start of treatment with nitrosomethylurea, platidiam and adriamycin serve as a
criterion for predicting clinical efficacy in patients with drug resistance to these drugs.

Key words: Sarcoma 45, Pliss lymphosarcoma, lymphocytic leukemia L1210, anticancer drugs, collateral
sensitivity.

Drug resistance of tumors to various anticancer agents reduces the effect of treatment of oncological
patients. At the same time, tumor cells may arise not only to a specific drug, but also to other compounds
with different chemical structure and other mechanism of action. This phenomenon is called multiple drug
resistance (MDR). Of undoubted interest to understand the mechanisms of MDR is the research of cross-
resistance (CR). CR circle includes a large number of substances [1]. Therefore, the possibilities of drug
treatment of malignant neoplasms are still very limited [2, 3]. In this regard, the present topical develop-
ment is optimal mode of using drugs, doses and combinations of antineoplastic compositions to enhance
their therapeutic effect and reduce the general toxicity effects on the body [4, 5], the search for potential
antineoplastic drugs, particularly of natural origin [2, 6, 7].

In the experiments, new natural preparations such as alhidin, alnusidine, sodium salt of 1, 2-3-keto-
18-dehydroglycyrrhetic acid (GA), leucoefdine and known compounds: platidiam, cyclophosphamide,
sarcolysin, prospidin, nitrosomethylurea, S5-fluorouracil, 6-mercaptopurine, methotrexate, vincristine,
adriamycin, rubomycin, and their combinations were used. Herbal preparations were administered daily,
intraperitoneally: nitrosomethylurea (NMU) - once, other cytostatics - double with an interval of 96 hours
in different doses. In the event of a change in their regimes and schemes of injection, the references in the
notes of the corresponding figures were cited. To determine the nature of the interaction of drugs (poten-
tiating or summation) [5, 8, 9], when combined, the smaller doses than in monotherapy were used.

The pharmacological effect of the drugs and their combinations on the growth of transplantable
tumors of rats and mice was estimated by the coefficient of their growth inhibition (GI), the average life
expectancy (ALE) and the extension of the life expectancy of animals (ELE). In the study of the general
effect of drugs, the death of animals was taken into account.

A pronounced anticancer pharmacological effect with the resolving of tumors in 80% of rats was
obtained using the combination of alhidin + platidiam + methotrexate in experiments with Pliss lym-
phosarcoma resistant to prospidin and rubomycin.
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As a result, CR to Pliss lymphosarcoma in C 45 resistant to sarcolysin, and in Pliss lymphosarcoma
resistant to rubomycin was overcome, the death of animals was not observed.

In control rats with Pliss lymphosarcoma resistant to rubomycin, the tumor was represented by cells
of various sizes and shapes. The nuclei of cells are hyperchromic, pictures of mitosis are rare. Tumor
tissue is poor in vessels and stroma. With the combined treatment (alhidin + platidiam + methotrexate) of
this substrain, extensive necrosis and dystrophy of cells is observed. While using sarcolysin there was
revealed the collateral sensitiveness in Pliss lymphosarcoma resistant to leucoefdine (with tumor resolving
in 60% of rats). With a combination of sarcolysin and alhidine in half the maximum tolerated doses (> /
MTD), a deep block of DNA synthesis was noted (synthesis suppression by 91.4-97.1%).

This combination, moreover, didn’t reduce peripheral blood counts. While using another combination
with alhidin (alhidin + prospidin + platidiam + cyclophosphamide) there was took away LR with
cyclophosphamide on C 45 resistant to 5- fluorouracil, CR to Pliss lymphosarcoma resistant to prospidin
and rubomycin, CR in platidiam to Pliss lymphosarcoma resistant to leucoefdine (with tumor resolving in
60% of rats).

A similar result for MDR was obtained when the combination (alhidin + platidiam + vincristine +
adriamycin) was applied to LCP and its drug-resistant variants without side effects.

On C 45, resistant to 5-fluorouracil, a potentiating result was noted with the resolving of tumors in
60% of rats from combinations of alhidin + adriamycin; alhidin + vincristine and alhidin + 5-fluorouracil
+ adriamycin.

For this purpose, we used cyclophosphamide and NMU [10, 11] in combination with herbal prepa-
rations. NMUs have a fairly wide spectrum of action on human tumors, and their ability to pass through
the blood-brain barrier is used to treat brain tumors and brain metastases, breast tumors, lung tumors and
melanomas [10, 11]. They are also characterized by the absence of CR to anticancer agents from other
classes. The promising results on the combined use of methyl and chloroethyl N-alkyl nitrosoureas (ANU)
indicate the promise of using NMUs in the combined therapy of tumors [2] with the development of
optimal regimens for the treatment of neoplastic diseases. This requires additional studies in animals with
experimental tumors [4].

In this regard, we studied the effect of NMUs separately and in combination with plant compounds
on drug-resistant C 45 variants and Pliss lymphosarcoma. NMU showed cross-resistance (CR) to all drug-
resistant substrains, except C 45, resistant to prospidin and rubomycin.

The results of the treatment of tumors with a combined effect of half the MTD NMU with alnusidin,
alhidin and MTD, as well as at intervals between the preparations (2, 4 and 24 hours) showed that the first
interval (2 hours) was optimal. At the same time, there arises the overcoming of emerging drug resistance
of C 45 to prospidin, 5-fluorouracil, and Pliss lymphosarcoma to prospidin and rubomycin (with resolving
of tumors in 60% of rats, without side effects). The injection of the first NMU, and then herbal prepa-
rations reduces the antitumor activity and increases toxicity.

A morphological study of sarcoma 45 (spindle-cell sarcoma) resistant to 5-fluorouracil (95-gene-
ration without drug exposure) noted polymorphism of cells with hyperchromic nuclei. Cells form into
bundles, randomly intertwining with each other. It is found in the tumor a lot of mitoses. The stroma is
well developed and envelops cells in the form of thickened collagen fibers.

The histological picture of the cells of this strain during treatment with alhidine and nitrosome-
thylurea (with an interval of 2 hours) in comparison with the control showed a rarer distribution of small,
pycnotic, polymorphic cells in tissue without a clear structure. Cells are non-compact. There are separate
cells with hyperchromic nuclei. The foci of extensive necrosis are noted. There is a significant increase in
connective tissue in the form of cords that enhance the anti-tumor effect of NMU and other chemotherapy
drugs.

Similar data were obtained by us earlier with the combination of alhidin + vincristin + vinblastin with
an interval of 2 hours after the injection of alhidin to animals with K. Guérin and CSU. Apparently,
alnusidin, by increasing the content of thyroid hormones, contributes to enhancing the effectiveness of
chemotherapy for drug-resistant tumors. The mechanism of the therapeutic action of herbal preparations
(alhidin, alnusidin, sodium salt of 1.2-3-keto-18-dehydroglycyrrhetic acid) in case of hypersensitivity
may be due to a certain influence through changes in the immune-hormonal balance of the animal
organism.
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In addition, being antioxidants, they reduce the toxicity of cytostatics and contribute to ELE of
animals [10]. The results obtained are consistent with the research of L.B. Gorbacheva et al. [10, 11].
While studying the combinations of 1-methyl-1-nitrosourea with 1,3-bis- (2-chloroethyl) -1-nitrosourea
along with positive results, they observed an increase in the overall toxic effect of the drugs. In this regard,
they suggested the expediency of searching for compounds among synthetic and natural bioantioxidants
that can reduce toxic effects.

A high inhibitory pharmacological effect was obtained in the treatment of alkydine, alnusidine and
leucoeftin in the combined treatment of the original mouse tumors. Alhidin and alnusidin in MTD have a
significant inhibitory effect on cervical cancer and LL (60 and 73%, respectively, P <0.05). These results
are enhanced by combining them with 1/2 MTD and platidiam, vincristine, adriamycin, 5-fluorouracil. A
moderate antitumor effect on these strains was obtained by the preparation of sodium salt of 1,2-3-keto-
18-dehydroglycyrrite acid, both individually and in combination with the antitumor compounds
mentioned.

In addition, we also studied the effect of herbal preparations (alhidin, alnusidine, sodium salt of
1,2-3-keto-18-dehydroglycyrrhetic acid) and their combinations with known cytostatics on lymphocytic
leukemia P-388, L 1210 and its medicinal resistant options.

When exposed to alhidin, the ELE of animals reaches up to 90% with L 1210 resistant to
nitrosomethylurea. The minimum activity of alhidine is noted on L 1210, the initial (up to 30% ELE) and
its drug-resistant variant to methotrexate (up to 37% UPZH). Vincristine and platidiam moderately
influenced the animals ELE on both the initial and drug resistant variants with L 1210. However, when
exposed to the combination of alhidine with anticancer drugs, the ELE of animals with L 1210 increases:
alhidine + vincristine -114% in experiments with a resistant variant to NMU; alhidin + platidiam in
1/2 MTD on resistant variants to methotrexate (117%), NMU (114%) and 6-mercaptopurine (134%). The
therapeutic effect of the triple combination (alhidin + vincristine + cyclofosfan) at 1/2 MTD (ELE up to
209%) is stronger than double (alhidin + vincristine and alhidin + cyclophosphamide). Combinations of
the four drugs (alhidine + vincristine + cyclophosphamide + platidiam) were less effective than of the
three, apparently due to increased toxicity.

When treating alnusidine, the drug-resistant variants of L 1210 (up to 81% of ELE) in comparison
with the initial (up to 33% of ELE) turned out to be more sensitive to it. The effects of 6-mercaptopurine,
vincristine, platydiam, adriamycin were moderately sensitive to both the initial (up to 55% of ELE) and
drug-resistant variants L1210 (up to 60% of ELE) compared with the effects of NMU (up to 122% of
ELE).

ELE was noted up to 203% with the combination of alhidin + cyclophosphane + methotrexate in
L 1210, resistant to NMU, and up to 152% to 6-mercaptopurine. A similar result was obtained from the
triple combination (alhidin + vincristin + platidiam) on these strains (up to 193% of ELE) compared with
double combinations. However, alnusidine + ELE + methotrexate in animals with the triple combination
of animals in the comparison with the double (alnusidin + NMU) were not found, respectively. L 1210,
resistant option to metrotrexate. However, no special changes in the ELE of animals with the triple
combination alnusidine + HMM + methotrexate in comparison with double (alnusidine + NMU) were not
found, although in both cases a significant (up to 131 and 127%, respectively) animals ELE with L 1210,
resistant option to metrotrexate.

As it is known, vincristine is one of the components of the chemotherapy of hemoblastosis patients.
Its antitumor efficacy is especially high in the treatment of acute lymphoblastic leukemia (ALL). Never-
theless, there are options for ALL, resistant to chemotherapy with vincrastine, and, conversely, variants of
acute myeloblastic leukemia, which can be successfully treated with a combination of drugs, including
vincristine. Despite the widespread clinical use of vinca-alkaloids, the mechanism of their antitumor
action is still not clear. In connection with this, a number of authors have established that tumor cells and
blood (mice and patients with hemablastosis) sensitive to vincristine are associated with a greater amount
of the drug than are resistant to it [7, 12].

On the basis of literature and our own data, it can be assumed that the herbal preparations studied by
us increase the accumulation of vincristine in the cells of the initial and, especially, drug-resistant variants.

The injection of the preparation of sodium salt of 1,2-3-keto-18-dehydroglycyrretic acid in the triple
combination (sodium salt of 1,2-3-keto-18-dehydroglycyrrite acid + vincristine + cyclophosphamide) in
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MTD was expressed by inhibitory effect on both the initial L 1210 (up to 160% ELE) and drug-resistant
variants (up to 167% ELE). Individually, the preparation of sodium salt of 1,2-3-keto-18-dehydrogly-
cyrrite acid is active with respect to only L 1210, resistant to 6-mercaptopurine (up to 77% of ELE),
without toxic manifestations.

The results obtained correspond to the goal of modern chemotherapy of a number of tumor diseases
[7], where there is a need not only to achieve clinical remission, but also to increase life expectancy [2.4].

It has been established that the three main principles of polychemotherapy (the activity of each of the
drugs in a given tumor, the different mechanism of their action and the different nature of toxicity) cannot
explain all the rational combinations, predict the doses of the combined means and the modes of their
injection. To identify the correlation of side and antitumor effects of new drugs and their combinations in
order to reduce toxicity and increase the therapeutic effect and to overcome cross-and multi-drug resis-
tance, special experimental studies are needed.

Cross, multidrug resistance to known and new herbal preparations in experiments on rats with
resistant substrains of Pliss lymphosarcoma and sarcoma 45, and mice with resistant lymphocytic leuke-
mia L 1210 were noted. Collateral (or increased) sensitivity of drug-resistant substrains to the new herbal
medicines is revealed.

Induced drug (acquired) resistance to known chemotherapy drugs is removed when they are
combined with 2-3 plant compounds (alhidin, alnusidine, sodium salt 1.2-3-keto-18-dehydroglycyrrite
acid) when changing the treatment regime and dose of drugs. Often, herbal preparations, without expres-
sing antitumor activity, when combined with chemopreparations, reduce the pharmacotoxic and depres-
sive effects on blood formation and the immune system of cytostatics. At the same time, a sharp suppres-
sion of DNA synthesis, a decrease in the content of SH-groups and some steroid hormones with an
increase in the content of thyroid hormones in drug-resistant tumors.

Thus, cross-drug, multiple drug resistance, collateral or (increased) sensitivity to known anti-tumor
substances in drug-resistant substrains of rats and mice have been established. Induced drug resistance is
removed with the help of combinations of new natural herbal preparations with known antitumor com-
pounds in the optimal variants of the reception regime, their combination, dose and synergy of their
combinants.

K. . PaxumoB
«¥MVY» AK, Anmartel, Kazakcran

TABUTU NPENNAPATTAPJBI HUTOCTATUKTEPMEH BIPIKTIPTEH
KE3IHAETT I9PIT'E TYPAKTbBI KATEPJII ICIKTEPJI TEXEYI

An"oranus. [lnmce mumdocapkoMachkl ©CIMIIK JKOHE IMTOCTATHKTEpre, an capkoma 45 TeK XHMHUOIIpe-
mapaTTapra JOpiTiK TYpaKTBUTBIK KepceTTi. [Imice mumdocapkomackiaga, capkomMa 45, mumdonerikoz L1210 xaHa
TaOWFH [peraparTapblHa JKOHE O€nrii iCiKKe Kapchl Ipermaparrapra aiKacmaibl, KOIDKAKThl TYPaKTBIIBIK
Oaitkananpel. [lmce nmumdocapkomaceiaaa 6enrinmi Gapmakonpenapartapra an capkoma 45, L1210 xaHa Taburu
OCIMIIK TIpemapaTTapblHa JKOFAPFhl KOJUIATEPAIALI CE3IMTANABIK aHBIKTaNAbl. [lmucc muMdocapkoMachiHbIH, cap-
koma 45, L1210 popire TYpakTBUIBIFBIH aHa ©CIMIK KOCBUIBICTAPBIMEH HEMece OJlapAbl ICIKKE KapChl CHHTETH-
KaJIbIK IpernaparrapMeH OipikTipim, OIpiKTipiIreH 3aTTapiblH MeJIIEepiH KOHE CaHbIH ©3repTy apKbUIbl KOIOFa
Oonaznpl. Tabury mpenapaTTapblHa JKOHE OHBIH OEJrili MUTOCTATUKTEPMEH OIpiKTIpiTyiHAE HUTPO30METHIMOUYECBH-
Hara XXoHe 6-MepKaNTOIypHHIe TYPaKThl JIuMponaTsl jetikemus L1210 ce3iMTanpIKk KOpCeTTi.

ToxipuOeik 3epTTeyAiH HOTH)KECIHIE TaOWFHM OTaHJBIK JKaHA TOpUIIK IpenaparrapiblH KeMeriMeH OipHele
carar OypbIH (2 >koHe 4) >KOoFapbl KeTepe ajaThlH (>KaHyapliap) Mesniepie naiaa OoiFaH TOpUTiK TYpPaKTBUIBIKTHI
JKOIO YUIIH HUTPO30METHIMOYEBHHA, IUIATHANAM JKOHE aJApHaMHLMH JOpUIEpiHE TYPaKTBUIBIFBI Oap HayKacTapra
SHTI3YAiH aNIBHAAFEl KIMHAKAIBIK THIMIUTITIH KOcTapiay KpUTEpUiHe KaTa bl

Tyiiin ce3aep: capkoma 45, Ilmiuce mumdocapkomacsl, muMdoneiiko3 L1210, xaTepii icikke Kapchl mpemnapar-
Tap, KoJJIaTepalabl Ce3IMTaNbIK.

— 62 ——



ISSN 1991-3494 3.2019

K. 1. PaxumoB
AO «HauuoHaabHbII MEIUIIMHCKUIA yHUBEpCUTET», AnmMatel, Kazaxcran

IMPOTUBOONIYXOJIEBOE HHTNBUPOBAHUE ITPUPOAHBIX IIPEITAPATOB
B COYETAHUH C HUTOCTATUKAMMU HA JTEKAPCTBEHHO-PE3UCTEHTHBIE OIIYXOJIA

AHHoTanus. JlekapCTBEHHO-PE3UCTEHTHBIE MOAMTaMMBI JIuMpocapkomsl [licca ycToH4nBBI Kak K paCTHTEIBHBIM, TaK U
IIUTOCTATHKaM, a capkoMa 45 — TOJIbKO K CHHTETHYECKHM IpernaparaM. [IposBiisieTcs mepexpecTHasi, MHO)KECTBCHHAsT Pe3UCTEHT-
HOCTB KaK K HOBBIM IIPHPOJHBIM, TaK U H3BECTHBIM IMPOTHBOOITYXOJIEBBIM IIpeNapaTaM y Pe3UCTEHTHBIX MOAIITaMMOB JuMdocap-
koMeI [Tnucca, capkomsrl 45, mumboneiikozy L 1210. Beisiiiena koiuiarepalibHasi 4yBCTBUTEIBHOCTD K M3BECTHBIM XMMHUOIpETIa-
partaMm y JIeKapCTBEHHO-PE3UCTEHTHBIX BapHaHTOB JMMdocapkoMsl [1nucca n K HOBBIM NPUPOAHBIM IIpenaparaM y pe3uCTeHTHBIX
noamraMMoB capkoMsl 45, L 1210. MuxyuupoBanHas JiekapcTBeHHasi pe3UCTEHTHOCTD JinMbocapkombl [Tnucca, capkomsr 45 u
L 1210 cHumaercss HOBBIMH PACTUTEIBHBIMH COCIMHEHUSAMH WM UX KOMOHMHAIMSIMU C IIPOTHBOOILYXOJIEBBIMH IIperapaTaMu,
M3MEHSSI T03bI U KOJIMYECTBO KOMOHMHAHTOB. Pe3ynmbTaThl SKCIIEPMMEHTAIBHBIX HCCICJOBAHUH IO IMPEOIOJICHHUIO BO3HHKIIEH
JIEKApCTBEHHOH PE3UCTEHTHOCTH C MOMOIIBIO MPUPOAHBIX HpemnaparoB B 1/2 MII/] 3a Heckonbko (2 u 4) 4acoB 10 Hayaja Jede-
HUS HUTPO30OMETHJIMOUYEBHHOM, IUIATHANAMOM M aJPHAMUIIMHOM CIIY)KaT KPUTEpHEM IS TPOTHO3MPOBAHUS KIMHHYECKOH 3¢-
(heKTUBHOCTH y OOJBHBIX C JIEKapPCTBEHHON PE3UCTEHTHOCTHIO K JaHHBIM IIpenaparam.

KuaroueBble ciioBa: capkoma 45, mumdocapkoma [Tnucca, mumdoneiikos L1210, npoTHBoOMyXo0JieBbie Mpenaparhl, Kojuia-
TepaibHasi 1yBCTBUTEILHOCTb.
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ESTRUS INDUCTION IN DAIRY SHEEP DURING
THE ANESTROUS PERIOD

Abstract. The aim of the research was to investigate the possibility of estrus induction in dairy sheep during the
anestrous period using various hormonal preparations and finding out the effectiveness of this biotechnological
method.

Experiments on the estrus induction were conducted in the Nikolaev M.I. peasant farm of Krymsky region,
Krasnodar Krai. The object of the research was lactating and dry sheep of the dairy breed "Lacaune" with a total
number of 332 heads between the ages of 2.5 and 5 years.

It is shown that in the anestrous season (from February to August) in the climatic conditions of the Krasnodar
Krai with sufficiently high effectiveness (54.3-63.2%), it is possible to induce estrus in the Lacaune dairy sheep
breed. In this case, the object of stimulating estrus can be both lactating and dry females. High fertility (75.0%) in
sheep with induced estrus was established in the summer period. In the winter and spring seasons, this figure was
69.3% and 60.7%, respectively. The greatest effectiveness of estrus induction was established during hormonal
stimulation of sheep during the summer period when the largest number of lambs (0.71) per one ewe was received.
In the spring and winter seasons, this indicator was 0.37 and 0.58, respectively.

Effective technology of hormonal estrus induction in the unsexual season allows for the planned reproduction
of dairy sheep throughout the year for year-round rhythmic milk production.

Key words: dairy ewes, anestrous period, estrus cycle, hormone therapy, estrus induction, progestagens, inse-
mination, fertility.

Introduction. Sheep are polycyclic animals with a pronounced sexual season. Outstanding scientist
A.L. Lopyrin believed that in the northern hemisphere, sheep start to be tupping in 8-10 weeks after the
longest day of light. Therefore, the sexual (estrus) season in almost all sheep breeds occurs in autumn, as a
rule, from September to December [1]. At this time, they are inseminated, while the period of mass young
stock production falls on February-May. In economic conditions, when the most important product of
sheep farming was high-quality wool, which was sheared once a year, the seasonality of sheep breeding
was not decisive. Currently, in connection with the transfer of sheep farming to the priority meat direction
and the initiation of dairy sheep farming in the country, the biologically determined seasonality of sheep
breeding has become a critical point limiting the increase in the efficiency of the industry. This is due to
the fact that the market requires the receipt of meat and dairy products and their delivery throughout the
year [2, 3]. Accordingly, the technology for year-round sheep reproduction is needed.

Scientists and experts all over the world try to overcome the biological barrier to the seasonality of
sheep breeding. As a rule, they are divided into two directions. The first is sheep breeding improvement in
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order to ensure polyestrous, i.e. the ability to be tupping and become fertile at any time of the year was a
genetically determined trait. Such fairly common breeds as the Romanov, Il-de-France, Dorper, Finnish
Landrace, East Frisian, Merinoland and, partly, Dorset have practically no breeding season. However, the
process of breeding polyestrous sheep breeds is long and it is not always possible to get a predictable
result. In addition, even in polyestrous sheep breeds, there is significant variability of cyclicity in the
seasons of the year. [4].

The second direction is the use of various factors of external influence on the female's organism,
based on a detailed knowledge of the mechanisms of the neurohumoral regulation of the reproductive
function in sheep.

In order to induce estrus in sheep during the anestrous period, two methods are used - light and
hormonal, each of which has its own advantages and disadvantages, determining the appropriateness and
extent of their use in specific economic conditions.

The light method of estrus induction in sheep is based on the fact that the hypothalamic centers that
regulate the release of gonadotropic hormones are adapted to light effects and are stimulated by the natural
light difference when changing a long summer day to a shorter autumn one. Creating a so-called "artificial
autumn", as shown by numerous experiments, stimulates estrus in some sheep [5]. However, the majority
of authors agree that the number of sheep that have been tupping varies widely (from 16 to 80%),
excluding the predicted and successful application of this method with a practically significant result. [1].

The classic method of estrus induction in the off-season is the induction of estrus with the help of
hormonal drugs, based on the prolongation of the luteal phase of the estrus by progestagens [1, 6]. Some
authors mistakenly believe that "progesterone, affecting the pituitary gonadotropic cells, stimulates the
synthesis and release of follicle-stimulating hormone (FSH) and luteinizing hormone (LH), which are
involved in the regulation of ovarian function and the formation of follicles" [4]. On the contrary, pro-
gestagens inhibit the secretory function of the hypothalamus and the release of releasing hormone, which
leads to suppression of the function of the posterior pituitary and release of follicle-stimulating hormone.
Low concentration of FSH and LH in the peripheral blood leads to inhibition of the generative function of
the ovaries, respectively, the growth and development of follicles are suppressed. As a result of hormonal
treatment with progestagens, in animals, the stages of the estrus cycle are equalized, and after their action
ceases, the physiological status of the generative apparatus of the females comes close to the post-luteal
(or preovulatory) phase of the estrus cycle, the gonadotropic cells of the posterior lobe of hypophysis are
activated, and the growth and maturation of the follicles in the ovaries are enhanced in all treated animals
and, accordingly, animals are simultaneously tupping [7-9].

As noted above, year-round rhythmic milk production is the main technological aspect of effective
dairy sheep farming. This requires the breeding of dairy sheep in both the estrous and anestrous periods.
However, for different breeds of sheep, their age and physiological state, the adopted technology of
production in different climatic conditions, hormonal treatment to induce estrus and its effectiveness may
vary significantly [8,9,10]. In this regard, the study of the possibility of estrus induction in dairy sheep and
finding out the effectiveness of this biologically-inspired technique is relevant, which determined the aim
of this investigation.

Materials and research methods. Own experiments on the estrus induction were conducted in the
Nikolaev M.I. peasant farm of the Krymsky district of Krasnodar Krai (figure 1). The object of the
research was lactating and dry sheep of the dairy breed "Lacaune". For the induction of estrus, several
drugs were used, injected and intravaginally. For the treatment of one group of sheep, the common drug
“progesterone” was used, which was administered intramuscularly at a dose of 0.7 ml for 11 days. For
hormonal treatment of two other groups of sheep, intravaginal pessaries of domestic production were used,
impregnated with AMOL, the active ingredient of which is the synthetic analogue of progesterone 17a-
mepregenol acetate and imported Syncro-part pessaries (France), containing 30 mg of active ingredient
fluogestone acetate (Flugestone acetatum).

In all groups of sheep, to stimulate the growth of follicles in the ovaries after the removal of the
progestogenic preparation, pregnant-mare serum (PMS) (Syncro-part Pmsg 6000me France) and the
Follimag drug were used in different doses. Studies were conducted from February to August. In order to
determine the impact of the season on the effectiveness of estrus induction, experiments with a certain
degree of conditionality were divided into winter (February-March), spring (April-May) and summer
(June-August).
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Figure 1 — Interior design of the premises for the maintenance and milking of the Lacaune breed sheep
in Nikolaev M.I. peasant farm of Krasnodar Krai

The methodological features of individual experiments are given in the description of experimental
results.

Results and discussion.

Experiment 1. The first experiment was conducted in February-March 2017. 3 groups of animals
were formed.

In the first group of sheep (lactating ewes in the amount of 85 heads), pessaries impregnated with the
AMOL preparation at a dose of 30 mg AS were intravaginally administered for 12 days. After sponge
removal, all the animals were intramuscularly injected with PMS at a dose of 600 units.

The second group of sheep was formed from dry ewes in the number of 51 heads, which were treated
similarly to group 1.

For the treatment of the third group sheep, also consisting of dry females (n = 17), the “progesterone”
drug was used, which was administered intramuscularly at a dose of 0.7 ml for 11 days. After treatment
with progestagens in order to stimulate folliculogenesis, the Follimag drug was administered once
intramuscularly at a dose of 500 units.

In all groups of sheep, sampling in estrus was not carried out, insemination of sheep was conducted
after 55 hours, using freshly obtained semen for quality that meets the minimum requirements of the
“Manual on the operating procedures of organizations of artificial insemination and transplantation of
embryos of farm animals” (M., 2000).

The following results were attained. In the first group, 61 sheep were fertilized (71.2%), 62 lambs
were born (fertility - 101.6%). In the second group, 34 sheep (66.6%) were fertilized, from which 36
lambs were obtained (fertility - 105.8%). In the third group, insemination performance was 64.7% (11 out
of 17 inseminated sheep were fertilized), from which 11 lambs were obtained (fertility 100%).

Thus, in winter, out of 153 treated females, 106 sheep were fertilized fruitfully (average fertility
69.3%), from which 109 lambs were obtained (average fertility 102.8%). There was no significant
difference in fertility between lactating and dry ewes. The average number of lambs obtained per 1 treated
sheep was 0.71.

Experiment 2. The second experiment was performed in April - May 2017. Two groups of sheep
were formed.

The first group, consisting of lactating ewes (n = 58), was treated with the intravaginal injection of
sponges impregnated with the AMOL preparation at a dose of 30 mg AS. The intravaginal exposure
period of progestagens was 12 days.

The second group ewes (dry ewe, n = 45) were also intravaginally injected for 12 days with Syncro-
part pessaries (France) containing 30 mg of active substance of fluogestone acetate (Flugestone acetatum).

After removing the sponges, all animals were intramuscularly injected one time: in the first group,
PMS was administered at a dose of 600 units. (Syncro-part Pmsg 6000me France), in the second group -
“Follimag” at a dose of 500 units.

In order to carefully establish the estrus-inducing effect of the drugs used in this experiment, after the
administration of gonadotropin, sheep were controlled for the state of estrus. To do this, with the help of
sheep-samplers with tied up aprons, sheep were selected in the estrus. For a more accurate determination
of the estrus onset, the sample was carried out every 4 hours.
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The following results were obtained.

In the first group of 58 sheep, during the first 20 hours after the PMS injection, no one ewe has been
tupping. After sampling after 24 hours, 2 heads in estrus were selected, after 28 hours - 3 heads, after
32 hours - 6 heads, after 36 hours - 10 heads, after 40 hours - 11 heads, after 44 hours - 2 heads. Sampling
after 48 hours and further till insemination, which was carried out 55-56 hours after the PMS
administration, did not give positive results.

Therefore, in the first group of 58 lactating ewes, after progestagens + PMS treatment, 34 sheep were
tupping within 44 hours (58.6%). At the same time, of these 34 animals, 27 sheep (79.4%) have been
tupping in a period from 28 to 40 hours after the gonadotropin administration.

All animals in the estrus were inseminated with freshly obtained semen with a mobility of 7-8 points,
a concentration of 2.6-2.8 billion/ml. Of the inseminated 34 heads, 22 sheep lambed (fertilization rate was
64.7%). 24 lambs were born (fertility was 109.1%).

In such a way, analyzing the results obtained in the first group of animals, we came to the conclusion
that, out of 58 lactating ewes, after the estrus induction in spring, 22 heads were fruitfully inseminated
(37.9%), with a yield of 0.41 lamb per 1 treated ewe.

In the second group of 45 sheep, within the first 24 hours after the PMS injection, no one single ewe
was tupping. After sampling, after 28 hours, 3 blissom sheep were selected, after 32 hours - 3 heads, after
36 hours - 13 heads, after 40 hours - 2 heads, after 44 hours - 1 head. As in the first group, 48 hours later,
before insemination, which was carried out 55-56 hours after the Follimag administration, the sample did
not reveal blissom ewes.

In this group of 45 dry ewes, after treatment with progestogen + Follimag, 22 heads were tupping
within 44 hours. (48.9%). At the same time, out of these selected 22 sheep in estrus, 21 animals (95.5%)
have been tupping between 28 and 40 hours after administration of gonadotropin.

As in the first group, all the sheep in the estrus were inseminated with freshly obtained semen with a
mobility of 89 points, a concentration of 2.8-3.0 billion/ml. Among 22 animals, 12 sheep lambed
(fertilization rate was 54.5%). 14 lambs were born (fertility was 116.6%).

In such a manner, in the second group of animals of 45 dry ewes, after the estrus induction in the
spring period, 12 heads were fruitfully inseminated (26.6%), with a yield of 0.31 lamb per 1 treated ewe.

For a more objective assessment of the effectiveness of estrus induction in sheep in spring, we found
it possible to summarize the data obtained for two groups and to derive the averages. Of 103 estrus-
induced ewes, estrus was recorded in 56 animals (54.3%), of which, after insemination, 34 sheep lambed
(fertility rate was 60.7%). 38 lambs were obtained (fertility was 111.8% for a sheep that gave birth, or
65.5% for an inseminated sheep). The estrus induction in the spring season resulted in 0.37 lamb per
treated sheep.

Experiment 3. The third experiment was conducted in June-August 2017. As in the second expe-
riment, 2 groups of sheep were formed.

The first group, consisting of lactating ewes (n=36), was treated with the intravaginal injection of
sponges impregnated with the “AMOL” at a dose of 30 mg AS. The progestagens exposure period was
14 days.

The second group of ewes (dry ewe, n = 40) was also intravaginally injected for 14 days with
pessaries Syncro-part (France) containing 30 mg of fluogestone acetate (Flugestone acetatum).

After sponge removal, all animals were injected intramuscularly with gonadotropin: in the first group,
PMS at a dose of 600 units. (Syncro-part Pmsg 6000me France), in the second group - “Follimag” at a
dose of 400 units.

In the third experiment, as in the second one, in order to accurately determine the stimulating effect
of the used drugs after the gonadotropin administration, sheep were sampled into the estrus state with the
help of sheep samplers with tied up aprons. To accurately determine the onset of estrus, sampling was
performed every 4 hours.

In this experiment, the following results were obtained.

In the first group of sheep, during the first 20 hours after the PMS injection, no one single ewe was tup-
ping. After sampling after 24 hours, 1 head in estrus was selected, after 28 hours - 2 heads, after 32 hours -
7 heads, after 36 hours - 6 heads, after 40 hours - 5 heads after 44 hours and then before insemination,
which was carried out 55-56 hours after the PMS administration, ewes in estrus were not detected.
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Thus, in the first group of 36 sheep, after estrus induction, within 40 hours, 21 heads were tupping
(58.3%). At the same time of these 21 heads, in the time period from 28 to 40 hours, estrus was induced in
20 sheep (95.2%) after the PMS administration. All animals in estrus were inseminated with freshly
obtained semen with a mobility of 8-8.5 points, a concentration of 2.5-3.0 billion/ml. Among 21 sheep,
15 animals lambed (fertility rate was 71.4%). 18 lambs were obtained (fertility was 120.0%). Conse-
quently, in the first group of animals of 36 lactating ewes, after the induction of estrus in the summer
season, 15 of them were fruitfully inseminated (41.6%), in this case, 0.5 lamb was obtained per 1 treated
ewe.

In the second group, sheep in estrus were detected only 28 hours after the Follimag administration,
when 2 heads in a state of estrus were selected. After 32 hours, 2 heads were selected, after 36 hours -
10 heads, after 40 hours - 12 heads, after 44 - 1 head. Sampling after 48 hours and further did not reveal
any ewes in estrus. In this group of 40 dry ewes, after progestagens + Follimag treatment, 27 animals were
tupping within 44 hours (67.5%). At the same time, 26 selected sheep in estrus (96.2%) were tupping in
the time period from 28 to 44 hours after the Follimag use.

As in the first group, all the sheep in estrus were inseminated with freshly obtained semen, the quality
of which corresponded to the minimum requirements of the Instruction. Of 27 sheep, 21 animals lambed
(fertilization rate was 77.7%). 26 lambs were born (fertility was 123.8%).

Thus, in the second group of animals of 40 dry ewes, after the estrus induction in the summer,
21 animals were fruitfully inseminated (52.5%), 0.65 lamb was obtained per 1 treated ewe.

As in the second experiment, we think it possible to summarize the data obtained in two groups and
to derive the averaged indicators of the effectiveness of estrus induction in sheep in the summer period. Of
76 estrus-induced ewes, estrus was detected in 48 heads (63.2%), of which, after insemination, 36 sheep
lambed (fertilization rate - 75.0%). A total of 44 lambs were obtained (fertility - 122.2% in terms of
lambed sheep, or 0.9 lamb per inseminated ewe) (figure 2). The induction of estrus in the summer season
resulted in a yield of 0.58 lamb per treated sheep.

The summarized data for the three experiments are presented in table.

L b

Figure 2 — Breeding, estimation of growth and development of lambs got from ewes with induced estrus in the summer period

Indicators of the effectiveness of estrus induction in "Lacaune" dairy sheep breed in the anestrous period by the seasons

Season Treated sheep, were tupping Of them lambed Number of lambs Obtained lambs
heads heads % heads % heads % per 1 treated sheep
Winter * *
(February-March) 153 - - 106 69.3 109 102.8 0.71
Spring
(April-May) 103 54 543 34 60.7 38 111.8 0.37
Summer
(June-August) 76 48 63.2 36 75.0 44 122.2 0.58
*Sampling of ewes in estrus was not carried out. Frontal insemination of all sheep was used 55 hours after finishing the
treatment with progestagens.

Comparison of data shows that the greatest fertilization rate (75.0%) in sheep with induced estrus was
established in the summer period. In the winter and spring seasons, this figure was 69.3% and 60.7%,

respectively.
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Conclusions. The obtained results indicate that in the anestrous season (from February to August) in
the climatic conditions of the Krasnodar Krai, with high efficiency, it is possible to induce estrus in the
sheep of the Lacaune dairy breed. In this case, the object of estrus induction can be both lactating and dry
females. At the same time, some of the resulted indicators, in our opinion, require more careful analysis in
order to make possible adjustments in terms and estrus induction scheme in sheep.

The best fertilization rate of sheep during induced estrus was found in the summer period. The
smaller value of this indicator was recorded in the winter period and the smallest - in the spring. However,
it should be noted that in the winter experiment, no sheep in estrus were sampled, the frontal insemination
was applied 55 hours after the administration of the gonadotropic hormone. In this regard, it is difficult to
judge the effectiveness of estrus induction. At the same time, the main resulting indicator of our experi-
ments in the winter period is 0.71 lamb per treated sheep. It can be assumed that a sufficiently high rate of
fruitful insemination is connected with the fact that the winter group of animals could get a part of the
sheep that were before the very end of the estrous season, in which, apparently, the natural hormonal back-
ground allowed to sensibilize the sexual centers with endogenous progesterone, and the administration of
exogenous progesterone (vaginal pessaries) coincided with the preovulatory phase of the estrus cycle,
which led to the manifestation of estrus and successful fertilization.

In a similar way, it is possible to explain the high fertilization rate of females (69.3%) in the summer
experiment (June-August). It could also happen that sheep with regenerating natural hormonal background
(especially in August) fell into this group, which, after saturation of the body with exogenous progesterone
followed by stimulation of folliculogenesis in the ovaries, showed a full estrus which was confirmed by
obtaining 0.58 lamb per one treated sheep.

The smallest number of lambs (0.37 per one treated ewe) was obtained in the spring (April-May)
treatment period. Apparently, out of the estrous season, the function of the pituitary and ovaries under the
influence of unfavorable environmental factors (prolonged light day, insolation) noticeably weakens and
even under the influence of exogenous gonadotropic hormone (PMS or Follimag), the developing ovarian
follicles do not reach ovulation maturity and undergo partial luteinization without rupture and release of
the egg. It may also happen that during this period so-called abortive ovulation when the selected eggs are
defective and cannot be fertilized.

It is believed that in lactating females, the effectiveness of estrus induction and fertilization rate is
lower than in dry (non-lactating) animals [6]. In our experiments, this pattern is quite clearly seen only
during hormonal treatment in the summer.

Obviously, the obtained data are preliminary, and their analysis is not exhaustive. Moreover, the
reproductive indicators obtained in our experiments are significantly lower than in the experiments of
other authors [6]. In part, this can be explained by the fact that the data on fertility in these authors are
given not by lambing, but by the early diagnosis of pregnancy of ewe by the ultrasound method, i.c.
without taking into account possible fetal mortality. It is also possible the impact that the experiments
were conducted in other climatic conditions and with other sheep breeds using various induction schemes
[11-15]. For a more complete analysis and justification of the laws obtained, further research is needed,
first of all, of the natural hormonal background in sheep of different age groups and physiological state in
the context of the seasons of the year. Selective laparoscopy (using endoscopic equipment) to assess the
state of the internal genital organs in treated animals could be a good diagnostic test to determine the
effectiveness of estrus induction.

10. A. YOnnamé6aes’, M. K. Cesmmonoa’, M. M. Aii6azos?, C. M. CBeTanunbIii’,
H. H. Eonuapen—mol, C.B. CBHCTyHOBl, 1. A. Eal“aM¥1<aH034, C. O. Ybu16ax-00.1', A. Tienos®

"Koraps! GitimM Gepy canacelHaars! (eepalIblk MeMIEKETTIK GI0/KeTTiK GitiM Gepy canachIHbIH MEMIEKETTIK OPTAIbIFbl —
K. A. Tumups3ses atelHaarsl Mockey arpapiblK akagemusicsl, Mackey, Pecelt,
Ky6aHb MEMIIEKeTTiK arpapiblK yHuBepcHTeTi, Kpacronap, Peceit, *Bykinpeceiinik Koif xoHe
CIIKIHIH FBUIBIMU-3epTTey HHCTUTYTHI — «ConTycTik-KaBka3 denepaniblk FEUIBIMU 3ePTTEY OPTANIBIFbDY
(denepanibl MEMICKETTIK OIO/KETTIK FUIBIMUA MHCTHTYTHI (unuansl, CtaBponods, Pecei,
Kasax ynTThIK arpapislk yHHBepceuTeTi, Anmatsl, Kasakcras,
M. X. Hynaru ateianarsl Tapa3 ynTTeIK yHEBEpcuTeTi, Tapas, Kasakcran

AHDCTPAJIBABI KE3EHJE CYTTI KOMJIAPIBIH CTPYC HHAYKIHSCHI

AHHOTaNMA. 3epTTCYAiH MaKCaThl dPTYPJi TOPMOHAJIBI MPENapaTTapibl KOJJIaHy apKbUIbl aHECTPAIIBIK KE3CHIC CYT
KOMJIaphIHAa CYTKOPEKTIIepAl HHAYKIUIAY MYMKIHAITIH 3€PTTCY JKOHE OMOTEXHOJOTUSUIBIK OICTEP/iH THIMIUIITIH aHBIKTAY
OOJIIBL.
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JKBIHBICTBIK KYHIT BIHTAJAaHABIPY JKeHiHZeri skcrepumeHtTep Kpipsim aiimarbl KpacHomap eskeciniH. Hukomaes M.
apya (depmep) mapyambUIBIFBIHAA OTTi. 3EPTTEYAiH HBICAHBI 2,5 KBUIIAH 5 JKbUIFA ACHIHT Ke3eH e skanmbl 332 6acel 6ap cyT
TYKBIMBIHBIH «Jlakon» ("Lacaune") maktanus Ke3eHiHAE )KOHE Cyaly Ke3eHiHAeT1 Koimapsl O0IabL.

KpacHozmap enkeciHiH KIMMATTHIK XaFJalblHIa aHICTPAIbIbIK MayChIMIA (aKMaHHAH TaMbI3Fa AEHiH) XKETKUIIKTI XKOFapsl
tuimainikmned (54,3-63,2%) cyt koinaperana «Jlakon» Kyiit TaOyra Gomansl nen kepceTinreH. byi skarmaiina 3cTpycTsl BIHTA-
JAHJBIPATHIH 3aT CYTTi JKOHE Cyaily Ke3eHiHJIeri aHaJblK 60oiybl MYMKiH.. JKa3rbl Ke3eHIe HHIAYLHPIICHTeH KYHIT Ke3ae Konap-
JIaFbI skoFapel eHIMIUTIK (75,0%) O6enrinenmi. KpICKbI joHE KoKTeMri Me3riaepae Oy kepcetkimn Tuicinme 69,3% sxone 60,7%
Kypabl. KyHiTTi pIHTAIQHIBIPYIBIH €H THIMIUTIT %Ka3Fbl Ke3eH e KOWIap/IbIH TOPMOHANIbI bIHTAJIaHABIPYbI Ke3iH/Ie aHBIKTAJ/Ib,
ox Oip Koiira eH ken Ko3bI (0,71) ansiaasl. Kexremri-KbIcKbl Me3ringepae oyt kepcerkim tuicinme 0,37 xaHe 0,58 Kypazbl.

Mep3iMai Ke3eHAe 3CTPYCTHIH TOPMOHANIABI WHAYKIMACBIHBIH THIM/I TEXHOJOTHICHI KbUI OOHBIHA PUTMII CYTTi OHIIpyTe
CYT KOWJTapbIH )KOCTIapiIbl KOOSHTYre MYMKIHAIK Oepei.

TyiiiH ce3ep: CYT aHaNBIKTapbl, aHACTPAJbIbIK KE3€Hi, ICTPOreHIIK LUK, TOPMOHIBIK TEpAIHs, 3CTPYC HHIYKIHSCHI,
HPOTeCTOTCHIEP, YPHIKTaHIBIPY, OHIMIILIIK.

10. A. YOnnamo6aes’, M. . Cesmmonoa’, M. M. Aii6azos?, C. M. CBeTanunbIii’,
H. H. Bonaapenko', C. B. Cucrynos', JI. A. Baiimykanos®, C. O. UsL16ak-00.1', A. Taenos®

lOIr'BOY BO PTAY — MCXA um. K. A.TumupszeBa, MockBa, Poccus,
2Ky6aHCKI/II7I roCyJapCTBEHHBIN arpapHslil yHusepcureT, Kpacnogap, Poccus,
3Bcepocc1/1171c1<0r0 HUMU oBueBoncrsa u ko3oBozcTa — Grumana GPI'BHY «Cesepo-Kaskazckuit ©DHAILL», CraBpomons, Poccus,
*Kasaxckuil HAIHOHAILHBIN arpapHblil yHuBepcuTeT, Anmatsl, Kasaxcran,
5Tapa301<1/1171 rocyaapcTBeHHsblil yuuepcurer uM. M. X. Jlynatu, Tapa3, Kazaxcran

HWHIYKIMS 3CTPYCA Y MOJOYHBIX OBEIl B AH3CTPAJBHBIN TEPAO/T

AHHoTanus. Llensio uccienoBaHus SBISUIOCH H3yUEHHE BO3MOXKHOCTH MHAYKIUN 3CTPYCa y MOJIOYHBIX OBEIl B aHICTPAb-
HBIH IIepUOJ MPUMEHEHHEM PA3INYHBIX TOPMOHAIBHBIX MIPENapaToB U BEISICHEHUE S (GEKTHBHOCTH 3TOTO OHOTEXHOJIIOTHIECKOTO
npueMa.

DKCIEPUMEHTBHI 110 CTUMYJISILIMU T1010BO# 0X0ThI npoBeaeHbl B KOX Hukonaes M.U. Kpsimckoro paitona Kpacnonapckoro
kpasi. OOBEKTOM HCCIIeJOBaHUil ObUIM JAKTHPYIOIIME U CYXOCTOMHBIE OBLBI MOJIOUHOH mopoxbl «Jlakon» ("Lacaune") oOrueit
YHUCIEHHOCTHIO 332 Toi1. B Bo3pacte oT 2,5 10 5 JieT.

[Toka3zaHo, 4yTO B aHICTpaJbHBIA Ce30H (C ¢eBpayisi MO aBrycT) B MPUPOAHO-KIMMATHYECKUX YCIoBHsIX KpacHomapckoro
Kpas ¢ JOCTaTOYHO BBICOKOH 3(pekTuBHOCTBIO (54,3-63,2%) MOXKHO MHIYLMPOBATH MOJIOBYIO OXOTY y OBELl MOJOYHON MOPO/BI
«JIakon». IIpn 3TOM 00BEKTOM CTHMYIHPOBAHHS ICTPyca MOTYT OBITh KaK JIAKTHUPYIOIIUE, TaK H CyXOCTOWHBIE caMKH. Bricokast
OII00TBOPsIeMOCTH (75,0%) y OBen ¢ HHAYINPOBAaHHON OXOTOH yCTaHOBJIEHA B JIETHUH NMEpHOA. B 3UMHUI 1 BECCHHHN CE30HEI
3TOT IOKa3aTellb COCTaBUII COOTBETCTBEHHO 69,3% n 60,7%. Hanbombmas 3 heKTHBHOCTS BBI3BIBAHHS HOJIOBOH OXOTHI YCTAHOB-
JIeHa TIpH TOPMOHAJIBHON CTUMYJISILIMU OBEIl B JICTHUH IEpHOJ, Korza ObUIo moydeHo Haubosbinee gucio srasr (0,71) Ha oxay
00paboTaHHYIO OBIIEeMaTKy. B BeceHHMI 1 3UMHHI CE30HBI 3TOT IMOKa3aTeNib COCTaBmII cooTBeTcTBeHHO 0,37 1 0,58.

D¢ dekTrBHAs TEXHOIOTHS TOPMOHAIBHOIO HMHIYLIMPOBAHHS ICTPYCa B HEIOJIOBOW CE30H IO3BOJISIET NPOBOAUTD IIAHOBOE
Pa3MHOKEHHE MOJIOYHBIX OBEI[ B TEUEHHE BCETO ToJa AJs KPyTJIOr00BOT0 PUTMHUYHOTO MOTy4EHUS] MOJIOKA.

KiroueBble ci10Ba: MOJOYHbBIE OBLIEMATKH, aHICTPANbHBIA NMEPHOJ, SCTPAIBHBIN UK, TOPMOHAJbHAS Tepanus, HHIYKIUSI
3CTpyca, IPOreCTOTeHBI, 0CEMEHEHHE, TII0JOBUTOCTb.
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QUALITY OF COLOSTRUM IN DAIRY BREED COWS
WITH DIFFERENT DAIRY PRODUCTIVITY

Abstract. When the primary immunity is formed in the body of a newborn calf, the main source of immuno-
globulins, lysozyme, functionally active leukocytes, and lymphocytes is colostrum. A very important condition for
the formation of complete immunity is the quality of colostrum. A number of scientists claim that cows of different
dairy breeds differ significantly in terms of dairy productivity, while the mass fraction of immunoglobulins negati-
vely correlates with the amount of colostrum during the first milking.

The main task of research was to study the dynamics of the quality of colostrum, depending on the size of the
milk yield of cows for lactation. The object of the research was the cows of four breeds ma the Samara region:
Black-and-white, Bestuzhev, Holstein, Ayrshire. It has been established that the content of immunoglobulins in the
colostrum of the first milk yield in cows of different breeds changes under the influence of the level of dairy
productivity, as well as with the age of animals. The highest content of immunoglobulins was in the colostrum of the
Bestuzhev breed - 103.35-81.38 g/, and the lowest in the Holstein breed - 74.52-42.29 g/1.

Colostrum immunoglobulins are divided into three classes - IgG, IgA, IgM. In the colostrum of the first milk
yield of the Black-and-white cows, the IgG level is 84.1-85.5%, Bestuzhev - 85.7-86.3%, Holstein 83.9-84.4%,
Ayrshire - 85.7-86, 6%. There is a tendency to increase of IgG level, with increasing milk yields of cows for lacta-
tion. It was found that with an increase in the dairy productivity of cows, the quality of colostrum decreases and the
incidence of calves grows. As a result, the average daily gain in live weight of the young stock is reduced propor-
tionally. Based on the obtained results, we recommend assessing the quality of colostrum of the first milk yield using
an optical or digital refractometer as well as to conduct targeted breeding work in the direction of improving the
quality of colostrum.

Keywords: breed, cow, calves, colostrum, quality, lactation, milk yield, immunoglobulins, incidence.

The relevance of the topic. From birth of calf until the moment it reaches physiological maturity,
significant changes occur in the structure of all organs and body systems. The principal and responsible is
the neonatal period. It is important, first of all, as an adaptation, associated with the activation of the
immune system of the body, which protects the calf from the negative effects of the environment and
pathogenic microflora. A calf is born almost sterile, while there is completely no immune in its body,
since antibodies are not transmitted to the calf directly in the mother's organism. The placenta, being a
natural biological barrier, not only protects the body of the fetus from pathogenic microbes, but also
blocks the flow of antibodies to it, which are the basis of calf immunity. Antibodies enter the calf orga-
nism with colostrum, where they get from the mother’s blood several days before calving [1, 2-7].
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Colostrum is the staple food for newborn calves. Colostrum contains all the components necessary
for the functioning of the calf body: proteins, fats, macro and microelements, vitamins, enzymes, water.
For the formation of the initial colostral immunity, colostrum is the main source of immunoglobulins,
lysozyme, functionally active leukocytes, and lymphocytes. In addition, it contains a large number of
growth factors and cytokines. Therefore, the calf should receive the first portion of colostrum as early as
possible and no later than one hour after the birth. Getting into the digestive tract, colostrum creates
favorable conditions for the development of lactic acid bacteria, the product of which is lactic acid,
inhibits the development of putrefactive and pathogenic microflora. At the same time, the colostrum itself
has a high active acidity of 40-60 °T, which also inhibits the activity of pathogenic microflora [8-16].

A crucial condition for the immunity formation in the calf body is the quality of colostrum. This is
especially true for the first portion of colostrum after calving. A number of scientists claim that the quality
of colostrum is influenced by various genotypic and paratypical factors. In the experiments of Hartmann
P.E. (1973), Scammell A.W. (2001), Akers R.M. (2006) it was found that in cows of different breeds, the
volume of the first milk yield varies from 2.2 to 17.6 kg. Herewith Morin D.E. (1997) claims that the mass
fraction of immunoglobulins negatively correlates with the amount of colostrum during the first milking.
In Pritchett L.C. experiments (1991) in cows with milk yield in the first milking of 8 kg, in 23% of ani-
mals in colostrum, the IgG level was below the physiological norm (60 g/1). With an increase in milk yield
of more than 8 kg, the percentage of cows with colostrum of this quality increased [2, 15, 17-20].

Since the productivity of cows all over the world is constantly growing, this is accompanied by an
expansion in the amount of colostrum with a reduced content of immunoglobulins in the first milk yield.
According to Zarcula et al. (2010), in the colostrum of local Romanian cows, the mass fraction of protein
was 22.1-23.6%, and in the colostrum of Holstein breed selected for high yields - only 13.4-17.6%. A
number of scholars have come to the conclusion that long-term breeding for increasing the level of dairy
productivity affects the quality of the offspring, its viability as well as indicators of the reproductive
function of cows. In some herds of the United States, up to 10% of calves die in the first days after birth.
About 80% of the dead animals do not have anatomical abnormalities. These facts are related to the breed
of cows and the level of their dairy production. On large dairy complexes, the overall incidence of calves
reaches 91.32%, including respiratory organs - 50.98% and digestive organs - 31.96% [21-25].

Despite the considerable study of the problem of the quality of colostrum and the influence of various
factors on it, the results are rather contradictory. The mechanisms regulating the composition of colostrum
and allowing to affect its quality have not yet been deciphered, although the influence of many factors on
this indicator is considered proven.

Therefore, this topic is still relevant and requires additional research.

Material and methods. Scientific and economic experiment was carried out in the breeding farms of
the Samara region and the Republic of Bashkortostan. The object of the research was the cows of four
dairy breeds, 50 animals in each group: Group I - Black-and-white breed, Group II - Bestuzhev breed,
Group III - Holstein breed, Group IV - Ayrshire breed. Black-and-white and Bestuzhev breeds were bred
in the climatic zone of the Middle Volga region, Holstein breed was brought to Russia from Germany,
Ayrshire - from Finland.

Studies were conducted in the conditions of modern complexes for milk production. The maintenance
of cows is free stall, in sections with access to the loafing area. The calvings are held in special maternity
wards. Milking of cows was carried out in the maternity ward on the “Yolochka” milking machine, in the
“Europarallel” milk production workshop with a quick yield. The feeding of cows is of the same type
year-round, the type of ration is hay-silage. The ration of cows consists of hay, alfalfa haylage, corn silage,
grain mixture, sunflower cake, soybean meal, molasses, and premix.

Calving took place in October - November. On the first day after birth, the calves were kept with the
mother in the delivery room. Calves received the first portion of colostrum by the suckling method no later
than 45 minutes after the birth. During the first day, the calves sucked their mother 5-7 times. In the
colostral period, the young stock was weighed daily. The first weighing was carried out immediately after
the birth, then at the end of each working day on electronic scales.

Laboratory studies of the quality of cow colostrum were conducted in a licensed animal husbandry
laboratory at the Faculty of Biotechnology and Veterinary Medicine of the Samara State Agricultural
Academy within the common standards [26]. The selection of medium samples of colostrum for labo-
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ratory studies was performed on the first day after calving until the first calf sucking, on the following
days in the morning after the first milking.

Research results. Studies were conducted on first-calf heifers until complete retirement from the
group with age. It was established that from the first to the sixth lactation for various reasons in the group
of Black-and-white, Holstein and Ayrshire cows, all 100% of the animals dropped out. In the Bestuzhev
breed group, by the 7th lactation, 9 heads (18%) remained, the last two heads (4%) were rejected after the
10th lactation (table 1).

Table 1 — Dynamics of livestock and milk yield of cows for lactation in experimental groups with age

Breed
Lactation Black-and-white Bestuzhev Holstein Ayrshire
n Milk yield, kg n Milk yield, kg n Milk yield, kg n Milk yield, kg
1 50 4365+187 50 4047+148 50 6553+214 50 5267+178
2 42 4748+169 46 4293+156 34 7281179 41 57394217
3 34 5164+154 41 4545+132 21 77684236 36 63474244
4 19 5497+176 32 5031+169 14 74874253 23 6744+192
5 13 55344211 27 5267+157 10 6802+188 19 64414210
6 5 4918+183 15 5050+171 - - 7 58304189
Table 2 — Dynamics of livestock and milk yield of cows for the lactation
in the experimental subgroups with age
Breed
Lactation Black-and-white Bestuzhev Holstein Ayrshire
n Milk yield, kg n Milk yield, kg n Milk yield, kg n Milk yield, kg
1* lactation
Up to 4000 14 3524 15 3052 1 3847 3 3654
4001-5000 22 4230 30 4365 7 4913 15 4669
5001-6000 11 5103 5 5129 10 5796 22 5481
6001-7000 3 6218 - - 23 6918 10 6175
7001-8000 - - - - 8 7934 - -
More than 8000 - - - - 1 8879 - -
3" Jactation
Up to 4000 3 3756 6 3110 1 3990 1 3879
4001-5000 9 4331 25 4487 1 4981 3 4795
5001-6000 14 5248 7 5315 1 5899 6 5624
6001-7000 5 6119 3 6092 2 6934 20 6576
7001-8000 3 7088 - - 12 7958 6 7493
More than 8000 - - - - 4 9246 - -
5™ Jactation
Up to 4000 3 3580 4 3445 - - - -
4001-5000 4 4754 7 4511 1 4879 3 4953
5001-6000 4 5361 12 5979 2 5796 3 5815
6001-7000 1 6173 3 6032 4 6990 9 6587
7001-8000 1 7099 1 7018 3 7864 4 7698
6" lactation
Up to 4000 3 3947 4 3881 - - - -
4001-5000 2 4913 5 4895 - - 3 4536
5001-6000 - - 4 5658 - - 4 5748
6001-7000 - - 2 6572 - - - -
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In groups, different dynamics in the dairy productivity level of cows are observed with age. In Black-
and-white and Bestuzhev breeds, the milk yield per lactation increases to the 5th lactation, respectively, by
1169 and 1220 kg of milk (26.8-30.1%; P<0.001). Holstein cows show maximum milk yield for the 3rd
lactation, Ayrshire - for the 4 lactation. The increase in milk yield is 1215 and 1477 kg of milk,
respectively (18.5-28.0; P<0.001). The maximum productivity was observed in animals of the Holstein
breed - 7768 kg of milk, which exceeded their mates of the Black-and-white breed by 2234 kg of milk
(40.4%; P<0.001), of the Bestuzhev breed - by 2501 kg (47.5%; P<0.001), of the Ayrshire breed (15.2%;
P<0.001).

By the moment of maximum milk yield in the Black-and-white breed group, 13 heads (26%)
remained, in Bestuzhev group - 27 heads (54%), in Holstein group - 21 heads (42%), in Ayrshire group -
23 heads (46%) of cows. It should be noted that by the third lactation, when the cows become full-aged,
68%, 82%, 42% and 72% of the animals remain from the initial population in the groups, respectively.

Having distributed cows for the first lactation by the volume of milk yield, it is stated that the studied
breeds vary considerably in terms of the level of dairy productivity (table 2).

In the group of cows with milk yield up to 4000 kg, 28% of animals of the Black-and-white breed are
registered, 30% of the Bestuzhev, 2% of the Holstein, and 6% of the Ayrshire breed. The productivity of
more than 5000 kg of milk was respectively in 28%, 10%, 84%, 64% of cows in groups, more than 6000
kg - 6%, 0%, 64%, 20%. The productivity of more than 7000 kg of milk for the first lactation was
observed only in 18% of Holstein cows.

Observations have shown that with age, primarily the most productive animals leave the herd. At the
same time, as noted above, with age, there is an increase in milk yields in accordance with the breed
characteristics and the level of the genetic potential of the dairy productivity of cows. As a result, for the
third lactation, more than 6000 kg of milk in the Black-and-white breed group showed 23.5% of animals,
in the Bestuzhev breed group - 7.3%, in the Holstein - 85.7%, in the Ayrshire - 72.2%. The level of more
than 8000 kg of milk was overcome only by 4 Holstein cows with an average yield of 9246 kg.

With age, along with the amount of milk yield, the quality of colostrum and milk changes. Variations
also occur in accordance with the biological and breed characteristics of the animals of the studied breeds
(table 3).

Colostrum, especially the first after calving, is a major product for newborn calves, providing them
with a full set of nutrients necessary for the maintenance of vital functions, as well as antibodies that
provide in the organism colostral immunity.

It is established that the chemical composition of colostrum varies significantly under the impact of
the dairy productivity level of cows. Since the amount of milk yield and the mass fraction of fat in colo-
strum have an inverse correlation, the fat content decreases with increasing milk yield per lactation.

The data for the third lactation were studied, because, at this age, cows become adults, reaching
physiological maturity. The difference in the fat mass fraction in colostrum between cows with a yield of
up to 4,000 kg and a maximum yield of up to 8,000 kg and more was 1.0% (P<0.001) in the group of the
Black-and-white breed, 1.0% in Bestuzhev (P<0.001), in Holstein - 1.5% (P<0.001), in Ayrshire breed -
1.4% (P<0.001). The highest fat content of colostrum was in the Ayrshire and the Bestuzhev cows, and the
lowest in the Black-and-white and the Holstein cows.

Even more significant differences between the breeds were identified by the protein mass fraction in
the colostrum of the first milk yield. The highest content of total protein is found in the colostrum of
Bestuzhev (24.5-22.5%) and Ayrshire (23.9-22.1%) breeds, and the lowest among Holstein (18.4-16.3%)
and Black-and-white (18.9-16.6%) breeds. At the same time, in the colostrum of cows with milk yield up
to 4000 kg the highest protein content was established, and with milk yield up to 8000 kg and more - the
lowest content. The difference was, respectively, by breed, 2.3% (P<0.001), 2.3% (P<0.001), 2.1%
(P<0.001), 1.8% (P<0.001).

Colostrum protein is a very complex substance in its structure and composition, which can be divided
into three main fractions: caseins, albumins, and globulins. Caseins are acidic and well coagulated with
rennet, forming a casein clot. Albumins and globulins belong to the group of whey proteins, which do not
coagulate under the action of rennet, but are well digested in the stomach of calves and are absorbed by
the body. In addition, globulins provide for the formation of colostral immunity, performing a protective
function and protecting the body of newborns from the effects of opportunistic pathogenic microflora.
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Table 3 — The chemical composition of colostrum of the first milk yield in cows with different levels of dairy productivity
(II1-lactation)

Milk yield per Fat mass Protein mass Including, % Lactose,

lactation, kg fraction, % fraction, % casein albumin globulin %

Black-and-white
Up to 4000 6.9+0.08 18.9+0.09 6.4+0.05 5.3+0.04 7.2+0.05 1.9+0.01
4001-5000 6.7+0.05 18.3+0.11 6.3£0.06 5.14£0.03 6.9£0.07 2.1+0.01
5001-6000 6.4+0.06 17.8+0.13 6.1+0.04 4.9+0.06 6.8+0.10 2.0£0.01
6001-7000 6.3+0.05 17.1£0.10 6.0£0.05 4.7£0.04 6.4+0.06 2.2+0.01
7001-8000 5.9+0.03 16.6+0.07 5.8+0.03 4.6+0.03 6.2+0.04 2.1+0.01
Bestuzhev
Up to 4000 8.4+0.04 24.24+0.10 7.0£0.05 6.7+0.05 10.5+0.12 2.2+0.01
4001-5000 8.1+0.06 23.7£0.13 6.8+0.07 6.6+0.06 10.3£0.13 2.0£0.01
5001-6000 7.9+0.05 23.340.15 6.7+0.08 6.3+0.04 10.3+0.15 2.1£0.01
6001-7000 7.4+0.05 22.540.11 6.5+0.06 6.1£0.05 9.9+0.08 2.3+0.01
Holstein

Up to 4000 7.5 18.4 5.9 5.1 7.4 2.3

4001-5000 7.3 17.9 5.7 5.0 7.2 2.1

5001-6000 7.1 17.5 5.6 4.8 7.1 2.3

6001-7000 6.8 16.8 5.4 4.6 6.8 2.3
7001-8000 6.4+0.06 16.4+0.12 5.4+0.05 4.5+£0.05 6.5+0.13 2.4+0.01
More than 8000 6.0+£0.04 16.3£0.13 5.4+0.06 4.4+0.03 6.5+0.10 2.6£0.01

Ayrshire

Up to 4000 8.5 23.9 7.0 7.1 9.8 2.0
4001-5000 8.3+0.06 23.6+0.14 7.0£0.03 7.1£0.05 9.5+0.07 2.2+0.01
5001-6000 8.2+0.08 22.9+0.18 6.9+0.04 6.8+0.06 9.2+0.10 2.3+0.01
6001-7000 7.7+0.06 22.6+0.17 6.8+0.07 6.9+0.04 8.9+0.09 2.4+0.02
7001-8000 7.1+0.03 22.140.13 6.8+0.04 6.7+0.03 8.6+0.08 2.5£0.01

It is established that the colostrum of cows of the studied breeds differs widely in the structure of
protein and protein fractions depending on the amount of milk yield per lactation. In the colostrum of the
first milk yield, the casein content decreases with increasing dairy productivity level of cows in the Black-
and-white breed group by 0.6% (P<0.001), in Bestuzhev - by 0.5% (P<0.001), in Holstein - by 0.5 %
(P<0.005), in Ayrshire - by 0.2% (P<0.005). At the same time, the proportion of casein in the structure of
a total protein is, respectively by breed, 33.9-35.1%; 28.7-28.9%; 31.8-33.1%; 29.7-30.8%. The mass
fraction of albumins and globulins also decreases with the increase in milk yields per lactation. In the
structure of the total protein, in contrast to casein, there is a tendency to decrease the share of albumin in
the Black-and-white breed from 28.0 to 27.5%, in Bestuzhev - from 27.7 to 27.1%, in Holstein - from 40.2
to 39.6%, in Ayrshire - from 41.0 to 38.9%. In the first days of the life of calves, the globulin fraction
plays a crucial role in the life support of the body and protecting it from the negative environmental
effects. In the structure of colostrum proteins, the globulin fraction is the largest and ranges from 37.3%
(Black-and-white) to 44.2% (Bestuzhev). Compared with other proteins, the dynamics of globulins under
the effect of milk yield in cows of different breeds occurs in different ways. In the Black-and-white breed,
an insignificant but stable decrease in the share of globulins is observed, in Bestuzhev, on the contrary,
there is an increase in the share of globulins from 43.4 to 44.2%, in Holstein cows with a yield of up to
6000 kg of milk, the highest proportion of globulins is noted - 40.6 %, after which it decreases to 39.6%,
and Ayrshire cows have a dynamic tendency to reduce the share of globulins from 41.0 to 38.9%.
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In contrast to the protein and fat content in the colostrum of cows, the mass fraction of lactose in the
dry matter is 2.4-1.8 times less than that in natural milk. This is very important from a biological point of
view since the body of calves does not yet produce the lactase enzyme, which helps digest lactose. The
high content of lactose in colostrum leads to digestive disorders and the emergence of various
gastrointestinal diseases.

The high content in the colostrum of the first milk yield of the main components provides a high
content of dry matter in it (table 4).

Table 4 — Dynamics of density and acidity of cow colostrum depending on the dairy productivity level (III lactation)

Milk yield per Breed
lactation, kg Black-and-white Bestuzhev Holstein Ayrshire
Colostrum density, °A
Up to 4000 57.1 78.5 52.7 78.6
4001-5000 56.8 78.2 51.9 78.4
5001-6000 56.6 77.6 51.5 77.5
6001-7000 56.5 76.8 51.3 77.0
7001-8000 56.3 - 51.1 76.4
More than 8000 - - 51.0 -
Colostrum acidity, °T
Up to 4000 53.5 60.4 52.8 58.5
4001-5000 52.8 59.6 51.7 57.3
5001-6000 51.3 60.2 50.1 56.7
6001-7000 50.5 58.9 48.5 55.8
7001-8000 49.4 - 48.0 54.5
More than 8000 - - 473 -

The analysis of the obtained results showed that the colostrum of the first milk yield of cows of
different dairy breeds has significant differences in the dry matter content. The highest density of
colostrum, on average of 78.2°A was in animals of the Bestuzhev breed, which exceeded the Black-and-
white breed in this indicator by 21.7°A (38.4%; P<0.001), Holstein - by 26.9°A (52.4 %; P<0.001),
Ayrshire - by 0.6°A (0.8%).

Along with the breed characteristics, the colostrum density is significantly affected by the amount of
the milk yield of cows during lactation, i.e. the level of dairy productivity of animals, due to the intensity
of activity of all organs and body systems. It was established that as milk yields increase in cows, the
colostrum density decreases in the group of Black-and-white breed by 0.80A (1.4%), in Bestuzhev breed -
by 1.70A (2.2%), in Holstein - by 1.70A (3.2%), in Ayrshire - by 2.20A (2.8%). This again explains the
difference between the breeds on the dry matter of colostrum, since the breeds vary considerably in the
amount of milk yield per lactation (table 1).

Due to the fact that most of the dry matter of colostrum are proteins, respectively, by breeds of
63.5%; 67.4%; 61.5%; 65.8%, which have an acid reaction, its active acidity is quite high. Since as milk
yield increases, the protein mass fraction in colostrum decreases, there is a reduction in titrated acidity in
the Black-and-white breed by 4.1 °T (7.7%; P<0.001), in Bestuzhev- by 5.0 °T (8.3%; P<0.001), in
Holstein - by 5.5 °T (10.4%; P<0.001), in Ayrshire - by 4.0 °T (6.8%; P<0.001). At the same time, the
colostrum acidity decreased below the maximum permissible rate (48 °T) in the group of Holstein cows
with a yield of more than 8000 kg of milk per lactation.

In the globulin fraction of colostrum proteins, a special role is given to immunoglobulins, which
entering the calf organism contribute to the formation of colostral immunity, thereby ensuring a protective
function, preserving the newborn from the negative effects of the environment and the effects of
pathogenic microflora (table 5).
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Table 5 — Changes in the content of immunoglobulins in colostrum with the age of cows,
depending on the dairy productivity level, g/l

Milk yield per Breed
lactation, kg Black-and-white Bestuzhev Holstein Ayrshire
1* lactation
Up to 4000 41.50+0.53 69.73+0.64 42.11 67.84+0.36
4001-5000 35.84+0.39 62.95+0.57 35.26+0.48 60.15+0.69
5001-6000 31.68+0.44 56.39+£0.51 30.18+0.63 55.47+0.73
6001-7000 26.80+0.75 - 25.94+0.79 48.81+0.57
7001-8000 - - 21.73+0.56 -
More than 8000 - - 19.36 -
3" Jactation
Up to 4000 79.06+£0.42 103.35+0.53 74.52 99.03
4001-5000 70.57+0.64 99.24+0.69 64.74 93.78+0.81
5001-6000 65.21+0.59 92.27+0.83 55.76 86.88+0.73
6001-7000 60.38+0.68 81.38+0.71 52.65 78.45+0.64
7001-8000 53.06+£0.76 - 47.66+0.69 65.35+0.52
More than 8000 - - 42.29+0.38 -
5" lactation
Up to 4000 83.84+0.49 131.36+0.88 110.88
4001-5000 79.90+0.55 126.12+0.93 66.91 101.76+0.69
5001-6000 68.73+0.61 118.57+0.79 61.66 94.11+0.78
6001-7000 61.35 109.68 57.94+0.54 87.49+0.47
7001-8000 58.86 96.53 48.59+0.45 79.37+0.39
6" lactation
Up to 4000 64.31+0.67 108.57+0.54 - -
4001-5000 58.64 100.39+0.62 - 98.17+0.46
5001-6000 - 94.76+0.59 83.95+0.55
6001-7000 - 88.48 -

It has been established that the content of immunoglobulins in the colostrum of the first milk yield in
cows of different breeds changes under the influence of the level of dairy productivity, as well as with the
age of animals. The highest content of immunoglobulins for the first lactation was in the colostrum of
Bestuzhev cows (63.4 g/l), and the lowest - in the Holstein breed (29.8 g/l). The difference is 33.6 g/l
(112.8%; P<0.001), which is caused by the difference between these breeds in milk yield per lactation,
which was 2506 kg of milk (61.9%; P<0.001). It should be noted that the minimum threshold for the
content of immunoglobulins in high-quality colostrum is 60 g/l. According to the first lactation, these
requirements only met colostrum of Bestuzhev and Ayrshire breeds with a milk yield per lactation of up to
5000 kg. This again confirms that the colostrum of cows after the first and second calving is not
recommended to feed calves due to the low content of immunoglobulins.

After the third calving, when the cow becomes full-grown, the quality of colostrum is significantly
improved. Colostrum of the first milk yield in cows of Bestuzhev and Ayrshire breeds fully satisfies the
requirements for the content of immunoglobulins. At the same time, there is a tendency to decrease the
content of immunoglobulins with the increase in milk yield per lactation. In Black-and-white cows with a
yield of more than 7,000 kg, the content of immunoglobulins was below the minimum threshold for qua-
lity requirements. In the Holstein breed group, only cows with a yield of up to 5,000 kg of milk met the
requirements for the quality of colostrum. The difference between the maximum and minimum values for
the content of immunoglobulins in colostrum was 26.0 g/l in Black-and-white cows (49.0%; P<0.001), in
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Bestuzhev - 21.97 g/1 (27.0%; P<0.001), in Holstein - 32.23 g/l (76.2%; P<0.001), in Ayrshire - 33.68 g/
(51.5%; P<0.001). The highest content of immunoglobulins was in the colostrum of the Bestuzhev breed
cows - 103.35-81.38 g/1, and the lowest in the Holstein breed - 74.52-42.29 g/l. The difference between
the maximum immunoglobulin content was 28.83 g/I (38.7%; P<0.001), the minimum - 39.09 g/1 (92.4%;
P<0.001). Consequently, with the increase in milk yield for lactation, not only the content of immuno-
globulins in the colostrum of cows decreases, but also the difference between breeds increases.

Investigations have shown that the increase in the content of immunoglobulins in the colostrum of the
first milk yield of cows continues until the fifth lactation. It should be mentioned that before the fifth
lactation the number of cows in the groups decreased by 74%, 46%, 80%, 62%, respectively. At the same
time, all highly productive animals, which are characterized by a low content of immunoglobulins in
colostrum, first of all, dropped out of the groups. In the group with milk yield up to 4,000 kg, the content
of immunoglobulins increased in Black-and-white breed by 4.78 g/l (6.1%; P<0.001), in Bestuzhev - by
28.01 g/1 (27.1%; P<0.001), in Holstein - all animals droped out, in Ayrshire - by 11.85 g/1 (12.0%); in the
group with a yield of up to 5,000 kg - by 9.33 g/1 (13.2%; P<0.001), 26.88 g/l (27.1%; P<0.001), 2.17 g/l
(3.4%), 7.98 g/1 (8.5%; P<0.001) respectively, in the group with a milk yield of up to 7000 kg - by 0.97 g/l
(1.6%), 28.30 g/1 (34.8%; P<0.001), 5.29 g/l (10.1%), 9.4 g/1 (11.5%; P<0.001) respectively, in the group
with 8000 kg milk yield - by 5.80 g/l (10.9%), in the group there was one cow which indicator increased
by 15.15 g/l (18.6%), 0.9 g/1 (2.0%), 14.02 g/1 (21.5%). By the sixth lactation in the Black-and-white cows
group, 5 heads remained (10%), in Bestuzhev group - 15 heads (30%), in Ayrshire group - 7 heads (14%),
in the Holstein breed group, for various reasons, 100% of the animals dropped out. The content of immu-
noglobulins in the colostrum of cows began to decline, regardless of the breed and level of dairy produc-
tivity. The minimum requirements for the content of immunoglobulins in the colostrum were met by cows
of all groups of Bestuzhev and Ayrshire breeds, and Black-and-white breed with a yield of up to 4000 kg.

Colostrum immunoglobulins are divided into three main classes - IgG, IgA, IgM. It has been
established that about 81% of immunoglobulins (antibodies) of colostrum are synthesized from the blood
serum of cows (table 6).

Table 6 — The content of immunoglobulins in colostrum, depending on the dairy productivity level of cows (III lactation)

Milk yield per Breed
lactation, kg Black-and-white Bestuzhev Holstein | Ayrshire
G class immunoglobulins, g/l
Up to 4000 66.72+0,38 88,53+0,73 62,85 85,76
4001-5000 59.46+0,47 85,39+0,69 54,62 80,37+0,56
5001-6000 54.81+0,63 79,61+0,78 46,94 74,59+0,64
6001-7000 51.10+0,59 70,12+0,62 44,36 67,84+0,70
7001-8000 45.34+0,44 - 40,22+0,47 56,44+0,53
More than 8000 - - 35,49+0,52 -
A class immunoglobulins, g/l
Up to 4000 8.24+0.31 9.33+0.22 7.69 9.04
4001-5000 7.58+0.27 8.79+0.30 6.75 8.53+0.32
5001-6000 7.11£0.36 8.24+0.27 5.93 7.95+0.27
6001-7000 6.40+0.33 7.56+£0.31 5.64 7.10+0.38
7001-8000 5.36+0.24 - 5.13+0.25 6.22+0.26
More than 8000 - - 4.68+0.42 -
M class immunoglobulins, g/
Up to 4000 4.10+0.25 5.49+0.34 3.98 4.23
4001-5000 3.53+0.29 5.06+£0.31 3.37 4.88+0.4,3
5001-6000 3.29+0.33 4.42+0.25 2.89 4.34+0.35
6001-7000 2.88+0.27 3.70+0.29 2.65 3.51+0.42
7001-8000 2.36+0.21 - 2.31+0.33 2.69+0.29
More than 8000 - - 2.12+0.24 -
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The main part of colostrum immunoglobulins is G class immunoglobulins. It has been established
that in the colostrum of the first milk yield of Black-and-white cows, the IgG level of the total content of
immunoglobulins is 84.1-85.5%, in Bestuzhev breed - 85.7-86.3 %, in Holstein - 83.9-84.4%, in Ayrshire
- 85.7-86.6%. At the same time, there is a tendency to increase the IgG level with increasing milk yields of
cows for lactation. This is a kind of protective reaction of the body to the increase in the dairy productivity
of cows. The higher the milk yield in cows, the more weak calves are born, with a low level of natural
resistance of the organism, which are more susceptible to the influence of the environment and pathogenic
microflora. Many scientists have found that it is IgG that is the main protective factor neutralizing up to
98% of infectious pathogens that enter the body of an animal.

On the other hand, the results showed that the breed belonging of cows and the level of their dairy
productivity have a significant effect on the content of immunoglobulins. The highest content of IgG in
the colostrum is noted in cows of Bestuzhev breed, and the lowest in Holstein. It was found that in all
breeds there is a reduction in the IgG content with increasing milk yields per lactation. The difference
between the maximum and minimum IgG content in Black-and-white breed is 21.38 g/1 (47.2%; P<0.001),
in Bestuzhev - 18.41 g/1 (26.3%; P<0.001), in Holstein 27.36 g/l (77.1%; P<0.001), in Ayrshire 29.32 g/
(51.9%; P<0.001).

A Class immunoglobulins are considered to be a factor in the primary response, as they are contained
in the mucous secretion of the eyes, mouth and nasal cavity, respiratory tract, gastrointestinal tract, urinary
system, linking microbes and viruses on these areas of the body and preventing them from penetrating into
the internal organs (lungs, heart, liver, kidneys).

The highest IgA level is found in the colostrum of Bestuzhev breed cows, and the lowest - in Holstein
breed. The difference was 1.64-2.88 g/l (21.3-61.5%; P<0.001). As the milk yield for cows increases, the
IgA level of the Black-and-white breed reduces by 2.88 g/l (35.0%; P<0.001), in Bestuzhev breed - by
1.77 g/1 (19.0%; P<0.001), in Holstein breed - by 3.01 g/1 (39.1%; P<0.001), in Ayrshire breed - by 2.82 g/l
(31.2%; P<0.001). At the same time, the IgA level from all immunoglobulins, on the contrary, slightly
increases, in the Black-and-white breed - from 10.4 to 10.9%, in Bestuzhev - from 8.9 to 9.3%, in Holstein
- from 10.3 to 11.1 %, in Ayrshire - from 9.1 to 9.5%.

M Class immunoglobulins are protected from the initial encounter with bacteria and viruses,
preventing the infection from developing, i.e. blocking it in the early stages of development. The pecu-
liarity of IgM is that they have an immunological memory, and when they meet again with the same in-
fection, class M antibodies are able to recognize the microbe and give it a powerful rebuff. The graft
reaction mechanism is based on this property.

M Class immunoglobulins are the smallest ones. The IgM level in the total structure of colostrum
immunoglobulins of Black-and-white cows is 5.2-4.5%, of Bestuzhev cows - 5.3-4.6%, of Holstein - 5.3-
4.8%, of Ayrshire - 5.2- 4.1%. The highest IgM level is found in the colostrum of Bestuzhev breed cows,
and the lowest - in Holstein breed cows. The IgM level reduces as milk yields per lactation increase, but,
in contrast to IgG and IgA, the level in the total content of immunoglobulins also decreases. The
difference between the maximum and minimum IgM levels in the Black-and-white breed is 1.74 g/l
(73.7%; P<0.01), in Bestuzhev - by 1.79 g/l (48.4%; P<0.05), in Holstein - by 1.86 g/l (87.7%; P<0.01), in
Ayrshire - by 1.54 g/1 (57.2%; P<0.05).

The various quality of the colostrum of the studied breed cows, due to the amount of milk yield per
lactation, differently influenced the formation of colostral immunity in newborn calves and, as a result,
their health in the colostral period (table 7).

The poor quality of colostrum of the first milk yield in the first-calf heifers did not provide the
necessary protection of the body of newborn calves from the negative impact of the environment and
pathogenic microflora. Of 50 calves obtained in the group of Black-and-white cows, 44.0% of the animals
became ill, in the Bestuzhev group - 18.0% of cows became ill, in Holstein - 60.0%, in Ayrshire - 32.0%.
At the same time, the number of diseased calves in the subgroups increased with the growth in the dairy
productivity level of the cows, respectively by breed, from 21.4% to 100%; from 6.7 to 60.0%; from 57.1
to 100%; from 36.7 to 60.0%.

As noted above, the quality of colostrum in cows improves with age, but it also has breed differences
depending on the amount of milk yield per lactation. On the other hand, by the third calving in the
experimental group, for various reasons, most of the highly productive cows dropped out, the quality of
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Table 7 — The number of calves from cows with different yields, sick during the colostral period
o Breed
I\I[a:gt(a}t,il(ill(,l Egr Black-and-white Bestuzhev Holstein Ayrshire
heads % heads % heads % heads %
1* lactation

Up to 4000 3 21.4 1 6.7 0 0
4001-5000 9 40.9 5 16.7 4 57.1 4 26.7
5001-6000 7 63.6 3 60.0 6 60.0 6 27.3
6001-7000 3 100.0 - - 14 60.9 6 60.0

7001-8000 - - - - 5 62.5 - -

More than 8000 - - - - 1 100.0 - -
Total in the group 22 44.0 9 18.0 30 60.0 16 32.0

3" Jactation

Up to 4000 0 0 0 0

4001-5000 0 0 0 0
5001-6000 4 28.6 28.6 0 1 16.7
6001-7000 4 80.0 3 100.0 100.0 4 20.0
7001-8000 3 100.0 - - 66.7 3 50.0

More than 8000 - - - - 100.0 - -
Total in the group 11 324 5 12.2 14 66.7 8 222

colostrum in which was below the physiological norm [26]. It has been established that from cows with a
milk yield up to 5,000 kg per lactation, a stronger young stock is born. In addition, the high quality of
colostrum provides newborns with 100% protection from the negative effects of the environment and
pathogenic microflora.

The increase in milk yield of more than 6000 kg per lactation is accompanied by a significant
decrease in the quality of colostrum and the birth of weaker young stock, which leads to enhancing in the
incidence of calves in the experimental groups. Even among the calves of Bestuzhev and Ayrshire breeds,
of which in the colostrum of mothers, the content of immunoglobulins does not decrease less than 60 g/1,
the number of cases reaches 50-100%. This suggests that an increase in milk yields to the maximum level
due to the genetic potential of cows is achieved by using internal reserves and the hard work of all organs
and body systems. As a result, there is a weakening of the immune system of cows, a decrease in the
concentration of antibodies in the blood and, as a result, a reduction of their content in colostrum, where
they arrive several days before calving.

Being born, the calf gets into aggressive environmental conditions. Being almost sterile, the body of
newborns begins to intensively adapt to these conditions [27]. Therefore, how intensively the initial
immunity will be formed in the body depends on further growth, development, and resistance to diseases
in the calf (table 8).

Table 8 - Growth intensity of calves in the colostral period, depending on the dairy productivity level of mothers (III lactation)

Milk yield per Breed
lactation, kg Black-and-white Bestuzhev Holstein Ayrshire
Average daily gain in live weight, g
Up to 4000 186.3+4.38 253.8+5.67 169.5 238.1
4001-5000 188.1+5.64 236.0+6.45 164.6 217.4+5.47
5001-6000 164.5+5.93 199.4+4.79 155.8 181.3+5.93
6001-7000 137.2+£3.21 187.5+£5.88 121.7 166.8+4.80
7001-8000 101.44+4.39 - 99.8+4.26 139.9+5.34
More than 8000 - - 87.945.61 -
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Newborn calves of the studied breeds, by virtue of their breed characteristics, the dairy productivity
level of mothers and the quality of colostrum, differed considerably in their adaptive abilities. The
strongest and most viable were born from Bestuzhev and Ayrshire cows. In the colostral period, after the
first calving, 18.0% of the calves of the Bestuzhev breed became ill, after the third calving - 12.2% of
animals, in Ayrshire breed - 32.0% and 22.2%, respectively. Holstein calves were born weaker and
melancholic, the incidence after the first calving was 60.0%, after the third - 66.7%. The situation with the
Black-and-white breed is somewhat better; the incidence of calves is 44.0 and 32.4%, respectively.

The incidence of calves in subgroups, depending on the yield of mothers, significantly affected their
growth and development. It has been established that with an increase in the dairy productivity of cows,
the quality of colostrum decreases and the incidence of calves increases. As a result, the average daily gain
in live weight of the young stock is reduced proportionally. In sick calves, especially in the case of
gastrointestinal diseases, there is even a reduction in live weight due to dehydration.

Conclusion. Analysis of the research results showed that in dairy cows, the quality of the first milk
yield of colostrum is affected by the genetic potential of animals, along with breed characteristics. The
best in quality colostrum, with a high content of immunoglobulins, was noted in Bestuzhev breed cows.
The lowest content of immunoglobulins was in the colostrum of Holstein cows. Regardless of the breed
belonging of animals, the quality of colostrum decreased as their level of dairy productivity increased. It
has been established that there is an inverse correlation dependence between the indicators characterizing
the quality of colostrum and the yield amount. Reducing the quality of colostrum, especially a decrease in
the content of immunoglobulins, leads to an increase in the incidence of newborn calves, which ultimately
affects the growth and development of young animals. Therefore, to improve the quality of growing young
stock, we recommend assessing the quality of colostrum of the first milk yield using an optical or digital
refractometer as well as conducting targeted breeding work in the direction of improving the quality of
colostrum.

C.B. KapaMaeBI, JI. H. BaKaeBaz, H. A. BaﬂalcnpeBS, B. A. IleMnH4, A.C. KapaMaeBal,
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TYPJII AEHTEWJIETT CYT OHIM/ILIITT BAP CYTTI IPI KAPAHBIH AKYbBI3bIHBIH CAITACHI

AnHoTanusi. bacTankel IMMYHUTET ’aHa TybUIFaH Oy3ay/blH ar3achlHa KaJIBINTACKAH/a, IMMYHOIJIOOYJINH-
JIEpAiH, JU30LMMHIH, (QyHKIMOHAIABI OeICeH Il JEUKOUUTTEP IH )KoHEe TUMQPOLMTTEPIiH HETi3ri Ko3i akybl3 OOk
TalObIagel. TONBIK UMMYHHUTETTI KaJBINTACTHIPY/BIH ©T€ MaHBI3Ibl LIAPTHI - aybl3 KyBICHIHBIH camachl. bipkarap
FaBIMIAp CYTTI ipi KapaHbIH Typii CYT OHIMAUII J>KarblHAaH aWTapibIKTall epeKLIeJCHeTIHIH aWTazipl, ai
MMMYHOIIIOOYJIMHAEPIIH XKarnai yieci ajFallkbl ayblpy Ke3iHJe iIeK aypybIHbIH MeJIepiMeH Tepic OaiaaHbIicasbl.
3epTreyniH 0acThl MaKcaThl - CYTTI CYT OHIMICPIiHIH JaKTalus KeJeMiHe OaiIaHBICTHI aKybI3 CallaChIHBIH TUHAMMU-
KacblH 3epTTey. 3epTTey HbicaHbl Camapa OOJIBICHIHBIH TOPT TYKBIMBIHBIH CHBIPBI O0ipl: Kapa-ana, becryxenckas,
lompmTuH, aiipmmpcekas. OpTypii ipi Kapa TYKBIMAAPBIHAAFBl AIFAIIKBl CAyBIH CYTTIH MMMYHOTJIOOYJIHHIACPIIH
KeJIeMi CYT eHIMIUIITIHIH JAeHreiliMeH, COHali-aK kaHyapiap/blH Kachl dcepiMeH e3repreHi aHblKTan bl MIMMyHO-
rIo0yNMHIEPAIH eH Ko Meuiepi bectyxeB TYKbIMbIHBIH YbI3bIHAA - 103.35-81.38 /11, an eH TeMeHT] TOJNIITHHIIK
TYKBIMBI - 74.52-42.29 /5. AKybI3 uMMyHOTIIOOyIMHAEp! yiI kinacka oemineni: 1gG, IgA, IGM. Kapa-ana cusipabix
aJFaIlKbl CyTiHEeH anbiHFaH akyb3lgG yneci 84,1-85,5%, Becryxesckas - 85,7-86,3%, rombiutun 83,9-84,4%,
aupmp - 85,7-86,6%. JlakTanus Ke3iHe CHBIP CaybIHBIHBIH CYT MOJIIEPiHIH XKOFapbliaybl apKbuibl IgG yiecin yi-
FalTy ypaici Oaiikanansl. CUBIPIBIH CYT OHIMALTITIHIH apTybIMEH YBI3/IBIH canackl TOMEHACH I JKoHe Oy3aynapabiH
aypy caHbl apTajpl Aem aHbIKTanbel. HoTrmkecinae, skac TeiH Tipi caMarbIHBIH OpTalla KYHJIENIKTI ecyi mponop-
LUOHAJIBI TYPJE TOMEHJETUIeNi. AJIBIHFAH HOTHXKEJIepre CyMeHe OTBHIPHIN, 0i3 ONTHKAIBIK HeMece LUQpIBl pe-
(bpakTOMeTp.i KONIAaHBII, CYT aKybI3bIHBIH CallachblH Oaraiaylibl YChIHAMbI3. AKYbI3 CallaChlH JKaKcapTy OarbIThIHIA
TYKBIMMEH CYpBINTay MaKCaTThl aChLIT TYKBIMIIBI JKYMBIC JKYPTIi3y.

Tyiiin ce3aep: TYKbIM, CHBIP, 0¥3ay, aKybI3, Callachl, IJAKTAIHA, CYT OHIMILTIri, HIMMYHOTJIOOYIHHIED, aypy.
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KAYECTBO MOJIO3UBA KOPOB MOJIOYHBIX IIOPOJ
C PASHBIM YPOBHEM MOJIOYHOU ITPOAYKTUBHOCTH

Annoranusi. [Ipu ¢opMupoBaHuK B opraHu3Me HOBOPOXIIEHHOTO TEJIEHKa MEPBOHAYAIBHOTO MMMYHUTETa
OCHOBHBIM HCTOYHUKOM I/IMMyHOFJ'IO6yJ'll/IHOB, JIN3011MMa, (byHKI_ll/IOHaJ'leO AKTHUBHbIX J'IeﬁKOLlHTOB n J'Il/IM(l)O]_Il/ITOB
SBIISIETCSl MOJIO3UBO. OUeHb BaXKHBIM YCIOBHEM JUIsi (JOPMHUPOBAHUS MOJHOLEHHOTO HMMYHHTETA SIBIISIETCS] KAYECT-
BO MOJIO3MBA. Psi yUeHBIX YTBEp)KIAalOT, YTO KOPOBBI PA3HBIX MOJOYHBIX IMOPOJ 3HAYMTEIHHO Pa3IMYaroTCsl 110
YPOBHIO MOJIOYHOH NPOAYKTUBHOCTH, IIPU 3TOM MaccoBasi A0JI1 HMMYHOTJIOOYJIHMHOB OTPULATENIEHO KOPPEIUPYET C
KOJIMYECTBOM MOJIO3HMBA IPH NepBOM JoeHNH. OCHOBHOM 3aaveli HCClIeI0OBaHUi ObUIO M3yUEeHUE TUHAMHUKN KadecT-
Ba MOJIO3MBA B 3aBHCHMOCTH OT BEJIMYMHBI YOSl KOPOB 3a JakTanuio. OOBEKTOM HCCIEIOBAaHMHN CIY>KHIIM KOPOBBI
4eThIpEX MOpoA, pa3BoauMbIX B Camapckoil o0macTu: 4epHo-IecTpasi, OecTyKEeBCKasi, FONIITHHCKAs, alpIIMpCKas.
YCTaHOBIEHO, YTO COJEPKaHNE MMMYHOITIOOYJIMHOB B MOJIO3UBE IIEPBOTO Y051 y KOPOB Pa3HbIX HOPOJ U3MEHSETCS
IO/, BIUSIHAEM YPOBHS MOJIOYHON MPOJYKTUBHOCTH, a TAK)XKE C BO3PACTOM KHUBOTHBIX. CaMO€ BBICOKOE COIEpIKaHHE
MMMYHOIJIOOYJIMHOB OBbLIIO B MOJIO3MBE OecTyxeBckoi mopoabsl — 103,35-81,38 1/:1, a camoe HU3KOE y TOJIILITHHCKON
nopoasl — 74,52-42.29 r/n. UmMyHOrnoOysIMHBl MOJIO3UBa JemsiTcst Ha Tpu kiacca — IgG, IgA, IGM. B mono3use
MepBOTO YN0 KOPOB 4epHo-nectpoil mopozawl possi I1gG cocraBisier 84,1-85,5%, Oectyxesckoit — 85,7-86,3%,
romuTuHCKo 83,9-84,4%, aifpumpckoit — 85,7-86,6%. OtmeueHa tenaeHuus ypenudeHus noiu IgG, mo mepe
YBEIMUYEHUS YI0EB KOPOB 32 JIAKTALUIO. Y CTAHOBJIEHO, YTO NMPHU YBEJIWYEHUH YPOBHS MOJIOYHOHM NMPOIYyKTHBHOCTH
KOPOB CHMXAETCS KauecTBO MOJIO3MBAa W YBEIMUUBAETCSI YHCIIO 3a00JIEBAEMOCTH TeJNAT. B pesynbrare BenMyMHA
CPEAHECYTOUHBIX ITPUPOCTOB KMBOI Macchl MOJIOJHSAKA MPOMOPIIMOHAIBHO CHIDKaeTcss. Ha OCHOBaHMH ITOTyYeHHbIX
PE3yNIbTaTOB PEKOMEHAYEM OLIEHHBATh Ka4ECTBO MOJIO3MBA MEPBOTO YAOS NMPH MOMOIIN ONTHYECKOTO WK IH(PO-
BOro pedpakTomerpa. BecTn meneHanpaBieHHYIO CENEKIHOHHYIO PaboTy ¢ MOPOJaMH B HANPABICHUH TOBBILICHUS
Ka4ecTBa MOJIO3HBA.
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ABOUT THE METHODOLOGY
OF THE LEGAL SERVICE
IN THE REPUBLIC OF UZBEKISTAN

Abstract. In the entire countries of the world priority directions creation of perfect legislation, providing its
steady execution, increase of legal culture of population and public servants, clear determination of rights and duties
of the citizens, public and management authorities were considered. Legal service of public organs and organi-
zations, managing subjects has an important value in this process. Legal service actively participates in the prepa-
ration of projects of normative-legal acts, in realization of the legal examination, since the process of acceptance to
providing of their execution; change, stopping and execution of economic agreements; in providing legal facilities of
property safety; in the observance of labor legislation and strengthening of labor discipline; in defense in courts and
other organizations of rights and legal interests of corresponding organs and managing subjects. In the developed
states of the world scientific researches carefully investigate the field of legal service and providing of legal help in
the process of perfection of legal frameworks of the legal state and civil society. An important value has research of
the concepts “Legal service” and “legal help”, perfection of bases of the legal adjusting of activity of legal service,
research on the basis of new approaches of the system of legal service, legal status and basic directions of activity,
participating of legal service in providing of supremacy of law and legality in activity of public organs and managing
subjects, in law-making, increase of legal consciousness and legal culture of citizens.

Keywords: legal assistance, legal service, democratic reforms,supreme of law, modernization of state building,
system of legal service, wide reforms, modernization of the country, state sector, regional administration.

Legal profession - the legal institution including independent, voluntary, professional associations of
persons who are engaged in lawyer activities and the individuals who are engaged in private lawyer
practice. The legal profession according to the Constitution of the Republic of Uzbekistan gives legal aid
to citizens of the Republic of Uzbekistan, foreign citizens, stateless persons, the companies, organizations,
the organizations.

The citizen of the Republic of Uzbekistan having the higher legal education and who obtained in
accordance with the established procedure the license for the occupation right lawyer activities can be the
lawyer in the Republic of Uzbekistan [1].

Persons recognized in accordance with the established procedure incapacitated are not allowed to
lawyer activities or it is limited capable, and also having the outstanding or not removed criminal record.

The lawyer has no right to be engaged in other types of paid activities, except:

scientific and pedagogical activities;

activities in Chamber of lawyers of the Republic of Uzbekistan (further - Chamber of lawyers) and its
territorial administrations;

activities as the patent agent and mediator;

activities as the employee of legal service of state bodies, bodies of economic board, the state
companies, organizations and the organizations on the contractual legal basis;

activities as the judge in reference tribunals and the international commercial arbitrations (courts).
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The license is granted by the Ministry of Justice of the Republic of Karakalpakstan, justice depart-
ments of areas and the city of Tashkent (further judicial authorities) based on decisions of the relevant
qualification commissions.

For receipt of the license person applying for acquisition of the status of the lawyer (further - the
applicant), shall have length of service on legal specialty at least two years, including with passing of
training in lawyer forming (lawyer bureau, law firm, Bar, legal advice bureau) at least three months, and
shall pass qualification examination.

Person having years of service on legal specialty at least three years as the employee of legal service
of state bodies, bodies of economic board, the state companies, organizations and the organizations in
judgeship, the investigator, the investigator or the prosecutor has the right to participate in qualification
examination without passing of training in lawyer forming [2, p. 21].

The applicant who did not pass qualification examination is allowed to its repeated delivery not
earlier than in six months.

The applicant who successfully passed qualification examination within three months shall address to
relevant organ of justice for receipt of the license. The applicant who passed this term can address to
judicial authority for receipt of the license only after repeated passing qualification examination.

The procedure for licensing of lawyer activities is determined by the Cabinet of Ministers of the
Republic of Uzbekistan.

The applicant who obtained in accordance with the established procedure the license within three
months shall take the oath of the lawyer and individually or together with other persons having the license,
to create lawyer forming or to enter one of the operating lawyer forming.

From the moment of registration of lawyer forming or obtaining by judicial authority of the
documents confirming the introduction of the applicant in the operating lawyer forming the certificate of
the lawyer is issued to the applicant within three working days [3, p. 29].

From the date of certification of the lawyer the applicant receives the status of the lawyer what in three-
day time the judicial authority notifies the relevant territorial administration of Chamber of lawyers on. From
the moment of receipt of such notification the lawyer becomes the member of Chamber of lawyers.

The legal profession performs the activities on the basis of rule of law, independence and other
democratic principles.

Person who obtained in accordance with the established procedure the license having the right to
perform lawyer activities individually, opening the lawyer bureau, or to form with other lawyers (partners)
law firm or on the basis of membership Bar, or to enter one of such operating lawyer forming, or to be
engaged in lawyer activities, working in legal advice bureau. The lawyer has the right to perform the
activities only in one lawyer forming.

The aim of the articleto develop proposals and recommendations for improving the organizational
and legal framework of the system and the activities of the legal service, as well as providing legal
assistance to business entities by state relations, arising in the course of rendering legal aid to subjects of
the entrepreneurship from non-state non-profit organizations and state bodies and also the organization
and implementation of activity of legal service.

The scientific novelty of the article as follows:

it is substantiated that the legal service is an independent structural unit, created on a mandatory basis
with a view to legal support of the activities of a state body and organization, it reports directly to the head
of a state body and organization;

it is substantiated that the definition in law of the function of conducting legal review of drafts of
regulatory legal acts by the legal service serves to identify the existence or absence of norms that can
create conditions for corruption or other offenses;

it was determined that the establishment of the procedure for the attestation and advanced training of
legal service employees in a situation serves to deepen theoretical and practical knowledge in the field of
jurisprudence; objective assessment of their level of professional compliance, increased responsibility for
the implementation of the tasks assigned to them;

it is substantiated that the definition in the laws of the procedure for pre-trial settlement of a dispute
(complaint and mediation) serves to enable prompt restoration of the violated rights and legitimate
interests of state bodies and economic entities;
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the importance of expanding the powers of the Chamber of Commerce and Industry in enhancing
guarantees of protection of the rights and legitimate interests [4, p. 82].

The scientific results obtained from the study of the theoretical and legal problems of the legal service
in the Republic of Uzbekistan were used in the following:

Proposals to further strengthen the rule of law in the activities of state bodies and organizations,
consistently strengthening the role and responsibility of the legal service in carrying out democratic and
legal reforms were taken into account in paragraphs 4, 5, 9, 15, 16, 18 “Regulations on the legal service of
state bodies and organizations, approved by the Decree of the President of the Republic of Uzbekistan
dated January 19, 2017 No. PP-2733 (certificate of the Administration of the President of the Republic of
Uzbekistan No. 06/2-239 of January 22, 2019). The use of scientific results served to define the
requirements for the legal service of state bodies and organizations, their rights, duties and responsibilities,
as well as the concept of “legal service.

Participation of legal services in the implementation of legal expertise of draft regulations were
included in Article 22 of the Law of the Republic of Uzbekistan “On Regulatory Acts” (new edition), in
Article 24 of the Law of the Republic of Uzbekistan “On the procedure for drafting laws and introducing
them to the Legislative Chamber of the OliyMajlis of the Republic of Uzbekistan ”(certificate of the
Committee on Legislation and Judicial and Legal Issues of the Legislative Chamber of the OliyMajlis of
the Republic of Uzbekistan No. 06/1-05 of January 22, 2019). The use of scientific results has served to
improve the quality of the lawmaking process, the establishment of legislative participation of the legal
service in the implementation of legal expertise of draft legal acts;on the basis of proposals on the need to
determine the procedure for attestation and advanced training of employees of legal services of state
administration bodies and local authorities, economic management bodies, state enterprises, institutions
and organizations, the “Provision on the procedure of attestation and advanced training of employees of
legal services” was adopted, approved by the Resolution of the Cabinet of Ministers of the Republic of
Uzbekistan dated November 22, 2007 No. 244 (certificate of the Ministry of Justice republics of
Uzbekistan Ne 2 / 1-10-6 of 23 January 2019). The use of scientific results served as the basis for the
attestation of legal service workers to objectively assess their professional competence, increase their
responsibility for carrying out the tasks and functions entrusted to them, and at advanced training they
deepen and update their theoretical and practical knowledge in the field of jurisprudence [5, p. 276].

Proposals aimed at increasing the efficiency of the procedure for pre-trial (claim) settlement of the
dispute were included in Articles 107, 149 and 151 of the Economic Procedural Code of the Republic of
Uzbekistan (reference of the Committee on Legislation and Judicial and Legal Issues of the Legislative
Chamber of the OliyMajlis of the Republic of Uzbekistan Ne06 / 1-05 from January 22, 2019). The use of
scientific results served to comply with the pre-trial procedure for resolving disputes, promptly restoring
violated rights and legitimate interests of state bodies and economic entities, as well as saving money
spent on the judicial process and time of legal service employees;

proposals on mediation, including requirements for the mediator, basic principles of mediation,
mediation agreement, agreement on mediation procedure, agreement on mediation application, as well as
on the possibility of using mediation in the dispute resolution process in the arbitration court were taken
into account in Articles 4, 5, 7, 12, 14, 15, 16, 22 of the Law of the Republic of Uzbekistan “On
Mediation” (certificate of the Committee on Legislation and Judicial and Legal Issues of the Legislative
Chamber of the OliyMajlis of the Republic of Uzbekistan No. 06/1-05 dated January 22, 2019). The use of
scientific results served as the definition in law of basic concepts of mediation based on scientifically
grounded conclusions and experience of foreign countries, determining in the law the provision that a
mediator can be not only a lawyer, but also a person engaged by the parties to conduct mediation,
including legal counsel;proposals on the tasks of the legal service of economic entities, aimed at the
organization of legal support of contractual relations, as well as on the claim, statement of claim and court
order are taken into account in Articles 17, 18, 19, 20, 21 of the Law of the Republic of Uzbekistan “On
the legal framework of activities economic entities (certificate of the Committee on Legislation and
Judicial and Legal Issues of the Legislative Chamber of the OliyMajlis of the Republic of Uzbekistan No.
06/1-05 dated January 22, 2019). The use of the results of the research served to determine in the law the
participation of the legal service of economic entities in the organization of legal support for contractual
relations, as well as the procedure and timing for filing and considering a claim, the right to file a claim
and an application for a court order;
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the proposals of the researcher to strengthen the guarantees of reliable protection of the rights and
legitimate interests of business entities, improve legislation in the field of entrepreneurship and empower
the Chamber of Commerce and Industry were taken into account in paragraphs a) and b) - paragraph 1,
paragraphs 4, 5, 11 of the Decree of the President of the Republic of Uzbekistan of July 19, 2017, No. UP-
5087 “On measures to fundamentally improve the system of state protection of the legitimate interests of
business and the further development of entrepreneurial activity” (certificate of the Chamber of Com-
merce and Industry of the Republic of Uzbekistan No. 11 /IL-39-641 dated January 21, 2019). The use of
scientific results served to improve the mechanism for protecting the rights and legitimate interests of
business entities;

proposals for improving the structure of the Executive Committee of the Chamber of Commerce and
Industry of the Republic of Uzbekistan and organizing an independent legal service therein were taken
into account when adopting Presidential Decree of June 19, 2017 No. PP-3068 “On Improving the
Organization of the Chamber of Commerce and Industry of the Republic of Uzbekistan” (reference Cham-
ber of Commerce and Industry of the Republic of Uzbekistan No. 11 /IL-39-641 dated January 21, 2019).
The use of scientific results allowed the creation of a Law Office under the Executive Committee of the
Chamber of Commerce and Industry, reporting directly to the Chairman of the Chamber, which serves to
increase the effectiveness of ensuring the rule of law and the rule of law in the Chamber.

Legislation must reflect the folk traditions, customs, and moral norms rooted in the daily life of the
population and inherited from centuries of history of interpersonal and inter-nationality communion and
profession of faith which are not contrary to universal humanitarian values, rights, and freedoms of people
[6, p. 68]. One cannot turn back the River of Time, nor return a civil secular society to the era of the
dominance of norms of the Shari’ah. The Shari’ah is an absolutely concrete historical phenomenon. It is
hardly necessary in a modern society to elevate it to an absolute, to treat it literally. This would be con-
trary to the very pragmatic philosophy of the Shari’ah, where the spirit is raised above the letter, the new
is not rejected and is agreed with the known. It would be reasonable to take into account the conciliatory
experience of the regulation of certain spheres of private law by the Shari’ah when building a rule-of-law
society in Uzbekistan.

This entry provides the description of a country’s legal system. A statement on judicial review of
legislative acts is also included for a number of countries. The legal systems of nearly all countries are
generally modeled upon elements of five main types: civil law (including French law, the Napoleonic
Code, Roman law, Roman-Dutch law, and Spanish law); common law (including United State law);
customary law; mixed or pluralistic law; and religious law (including Islamic law). An additional type of
legal system - international law, which governs the conduct of independent nations in their relationships
with one another - is also addressed below. The following list describes these legal systems, the countries
or world regions where these systems are enforced, and a brief statement on the origins and major features
of each [7, p. 74].

The most widespread type of legal system in the world, applied in various forms in approximately
150 countries. Also referred to as European continental law, the civil law system is derived mainly from
the Roman Corpus JurisCivilus, (Body of Civil Law), a collection of laws and legal interpretations com-
piled under the East Roman (Byzantine) Emperor Justinian I between A.D. 528 and 565. The major
feature of civil law systems is that the laws are organized into systematic written codes. In civil law the
sources recognized as authoritative are principally legislation - especially codifications in constitutions or
statutes enacted by governments - and secondarily, custom. The civil law systems in some countries are
based on more than one code.

A type of legal system, often synonymous with “English common law”, which is the system of
England and Wales in the UK, and is also in force in approximately 80 countries formerly part of or
influenced by the former British Empire. English common law reflects Biblical influences as well as
remnants of law systems imposed by early conquerors including the Romans, Anglo-Saxons, and
Normans. Some legal scholars attribute the formation of the English common law system to King Henry 11
(r.1154-1189). Until the time of his reign, laws customary among England’s various manorial and
ecclesiastical (church) jurisdictions were administered locally. Henry II established the king's court and
designated that laws were “common” to the entire English realm. The foundation of English common law
is “legal precedent” - referred to as stare decisis, meaning “to stand by things decided”. In the English
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common law system, court judges are bound in their decisions in large part by the rules and other
doctrines developed - and supplemented over time - by the judges of earlier English courts.

A type of legal system that serves as the basis of, or has influenced, the present-day laws in
approximately 40 countries - mostly in Africa, but some in the Pacific islands, Europe, and the Near East.
Customary law is also referred to as “primitive law”, “unwritten law”, “indigenous law”, and “folk law”.
There is no single history of customary law such as that found in Roman civil law, English common law,
Islamic law, or the Napoleonic Civil Code. The earliest systems of law in human society were customary,
and usually developed in small agrarian and hunter-gatherer communities. As the term implies, customary
law is based upon the customs of a community. Common attributes of customary legal systems are that
they are seldom written down, they embody an organized set of rules regulating social relations, and they
are agreed upon by members of the community. Although such law systems include sanctions for law
infractions, resolution tends to be reconciliatory rather than punitive. A number of African states practiced
customary law many centuries prior to colonial influences. Following colonization, such laws were written
down and incorporated to varying extents into the legal systems imposed by their colonial powers.

A sub-discipline of international law known as “supranational law” in which the rights of sovereign
nations are limited in relation to one another. Also referred to as the Law of the European Union or
Community Law, it is the unique and complex legal system that operates in tandem with the laws of the
27 member states of the European Union (EU). Similar to federal states, the EU legal system ensures
compliance from the member states because of the Union's decentralized political nature. The European
Court of Justice (ECJ), established in 1952 by the Treaty of Paris, has been largely responsible for the
development of EU law. Fundamental principles of European Union law include: subsidiarity - the notion
that issues be handled by the smallest, lowest, or least centralized competent authority; proportionality -
the EU may only act to the extent needed to achieve its objectives; conferral - the EU is a union of
member states, and all its authorities are voluntarily granted by its members; legal certainty - requires that
legal rules be clear and precise; and precautionary principle - a moral and political principle stating that if
an action or policy might cause severe or irreversible harm to the public or to the environment, in the
absence of a scientific consensus that harm would not ensue, the burden of proof falls on those who would
advocate taking the action.

A type of civil law that is the legal system of France. The French system also serves as the basis for,
or is mixed with, other legal systems in approximately 50 countries, notably in North Africa, the Near
East, and the French territories and dependencies. French law is primarily codified or systematic written
civil law. Prior to the French Revolution (1789-1799), France had no single national legal system. Laws in
the northern areas of present-day France were mostly local customs based on privileges and exemptions
granted by kings and feudal lords, while in the southern areas Roman law predominated. The introduction
of the Napoleonic Civil Code during the reign of Napoleon I in the first decade of the 19th century
brought major reforms to the French legal system, many of which remain part of France’s current legal
structure, though all have been extensively amended or redrafted to address a modern nation. French law
distinguishes between “public law” and “private law”. Public law relates to government, the French
Constitution, public administration, and criminal law. Private law covers issues between private citizens or
corporations. The most recent changes to the French legal system - introduced in the 1980s - were the
decentralization laws, which transferred authority from centrally appointed government representatives to
locally elected representatives of the people.

The law of the international community, or the body of customary rules and treaty rules accepted as
legally binding by states in their relations with each other. International law differs from other legal sys-
tems in that it primarily concerns sovereign political entities. There are three separate disciplines of
international law: public international law, which governs the relationship between provinces and
international entities and includes treaty law, law of the sea, international criminal law, and international
humanitarian law; private international law, which addresses legal jurisdiction; and supranational law - a
legal framework wherein countries are bound by regional agreements in which the laws of the member
countries are held inapplicable when in conflict with supranational laws. At present the European Union is
the only entity under a supranational legal system. The term “international law” was coined by Jeremy
Bentham in 1780 in his Principles of Morals and Legislation, though laws governing relations between
states have been recognized from very early times (many centuries B.C.). Modern international law
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developed alongside the emergence and growth of the European nation-states beginning in the early 16th
century. Other factors that influenced the development of international law included the revival of legal
studies, the growth of international trade, and the practice of exchanging emissaries and establishing
legations. The sources of International law are set out in Article 38-1 of the Statute of the International
Court of Justice within the UN Charter.

The most widespread type of religious law, it is the legal system enforced in over 30 countries,
particularly in the Near East, but also in Central and South Asia, Africa, and Indonesia. In many countries
Islamic law operates in tandem with a civil law system. Islamic law is embodied in the sharia, an Arabic
word meaning “the right path”. Sharia covers all aspects of public and private life and organizes them into
five categories: obligatory, recommended, permitted, disliked, and forbidden. The primary sources of
sharia law are the Qur’an, believed by Muslims to be the word of God revealed to the Prophet Muhammad
by the angel Gabriel, and the Sunnah, the teachings of the Prophet and his works. In addition to these two
primary sources, traditional Sunni Muslims recognize the consensus of Muhammad’s companions and
Islamic jurists on certain issues, called ijmas, and various forms of reasoning, including analogy by legal
scholars, referred to as giyas. Shia Muslims reject ijmas and qiyas as sources of sharia law.

Also referred to as pluralistic law, mixed law consists of elements of some or all of the other main
types of legal systems - civil, common, customary, and religious. The mixed legal systems of a number of
countries came about when colonial powers overlaid their own legal systems upon colonized regions but
retained elements of the colonies’ existing legal systems.

A type of civil law developed in ancient Rome and practiced from the time of the city's founding
(traditionally 753 B.C.) until the fall of the Western Empire in the 5th century A.D. Roman law remained
the legal system of the Byzantine (Eastern Empire) until the fall of Constantinople in 1453. Preserved
fragments of the first legal text, known as the Law of the Twelve Tables, dating from the 5th century B.C.,
contained specific provisions designed to change the prevailing customary law. Early Roman law was
drawn from custom and statutes; later, during the time of the empire, emperors asserted their authority as
the ultimate source of law. The basis for Roman laws was the idea that the exact form - not the intention -
of words or of actions produced legal consequences. It was only in the late 6th century A.D. that a com-
prehensive Roman code of laws was published (see Civil Law above). Roman law served as the basis of
law systems developed in a number of continental European countries.

All this different systems are needed to know and be used in daily practice by the legal servants in the
Republic of Uzbekistan [8, p. 127]. Especially the Roman Law as well.

In the conclusion we would like to remind that Administrative law is the authority delegated to state
executive agencies. Case law, also referred to as common law, covers areas where constitutional or
statutory law is lacking. Legal servants are the representatives of the authorities in the whole country and
must to work in accordance with the Constitution and national legislation.

3. K. Aronosa’, JI. O. Kycaiibmonz, Yuncron Haran®

'Kasak WITTBIK arpapJiblK yHUBepcuTeTi, AnmaTel, KasakcraH,
> AGaii aTblHIAFbI Kasak yJITTBIK IIearorukasiblK yHUBepceuTeTi, Anmartel, KasakcraH,
*Muunran yausepcureri, AKIII

O3BEKCTAH PECITIYBJIMKACBIHIAFBL
3AHI'EPJIIK KbIBMETTIH 9JICHAMACBI ) KAUBIHJA

AHHOTaUMs. OJEeMHIH OapibIK enfepinae OachIMABIK OaFbIT T, XKETIIreH 3aHHaMalapAbl KalbIITacTBIPY
ecernTesne/li, COHbIH 9CepPIHEeH XaNbIKThIH KYKBIKTHIK MOJICHHUETI KOTEepiIe/i )KoHEe KbI3METKEepIIEP/IiH 63 KbI3METTEPiH
JKy3ere achlpy, KYKbIKTBIK HOpPMalap/bl iCKe achlpy OpBIHAANAJbI, a3aMaTTap]blH KYKbIKTapbl MEH MIiHIETTepi
OenrineHe/i, COJ CHUAKTHI MEMJICKETTIK OacKapylibl OWIIKTIH Jie KbI3METi 3aH[bl TYpje HaKThUIaHaIbl. Byn mpo-
LIECCTE MEMJICKETTIK MEKeMeJIepIiH 3aHrepiiK KbI3METi 6T€ MaHbI3Ibl POJib aTKapajbl. 3aHrepJiK KbI3MET HOpMa-
TUBTIK-KYKBIKTBIK aKTUIepi jxobanayna, JaibiHaayaa OenceHIi KbI3MET aTKapajibl, OHbl KaObUimayqaH OacTar sxyp-
ri3eTiH OapJbIK MPOLECCTEPIE OJIapFa TY3eTyJIep CHIi3yAe, OPTYpIll MapyallbUIbIK KeTiciMAep XKypridy e, MCHIIIKTI
KYKBIKTBIK acllanTapMeH KOpFay/bl XKY3ere achlpy/a, eHOeK KOJEKCIH caKkTay/a, eHOeK TapTiOiH KyIenTyae apTypii
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HIAPyaIIbUIBIKTAPIBIH 3aHIbl KYKBIKTAPBIH COTTAp MEH 0acka Ja yibIMIapbiHaa KOPFaybl jKy3ere aceipajpl. Ochl
OarpITTa 3aHIEPIIK KBI3MET TYCIHITIHIH oliCHAMAIIBIK aclaObIH 3epTTey MaHBI3IBI poiib aTkapaasl. COHBIMEH KaTap
«3aHTEPIIK KOMEK» TYCIHITiHIH MOHIH allyAa KOFaMIaFbl KaTBIHACTAPAbI KYKBIKTHIK HETi3/1e JKeTUIHIpyTe 3aHTepIIiK
KBI3METTIH HETI3IH 3epTTeyre jkoHe OHJa OOJIBII JKaTKAH )KaHAJIBIKTAP/IbIH MOHIH alllyFa KOMEKTECE/i, COJl CUSKTHI
OHBIH 1C-KUMBUIBIHBIH KYKBIKTBIK CTaTYChIH alllyFa, HEeri3ri OarbITTapblH KOPCETYTe,3aHIePIIiK KbI3METTIH KYKBIKTHIK
0achIMIBUIBIFBIH JKY3€T€ achIPYbIH/a, MEMJICKETTIK MEKeMeNEep/iH, MapyallbUlblK CyObeKTUIEpAiH, a3aMaTTapIbiH
KYKBIKTBIK OUTIMIEPIH KOTepyTe TiKeJIel acepeTe.

Tyiiin ce3mep: 3aHrepiiK KOMEK, KYKBIKTBIK KbI3METTEp, NEMOKPATHSIBIK pedopmaiiap,3aHHbIH OaChIM/IBIFHI,
MEMJICKETTIK KYPBUIBICTBI JKETUIAIPY, 3aHIePJIiK KbI3MET XKykeci, KeHKeleMIi pedopmaap,eiii MoAepHH3alusIay,
MEMIIEKETTIK CEKTOp, aMaKTBIK OKIMIITLITIK.

3. K. AronoBa’, JI. V. Kycavmonz, Yuncron Haran®

! Kasaxckuii HallMOHANBHbIH arpapHbIi YHUBEpCHTET, AnMaThl, Kazaxcran,
2 Ka3axCKMil HAIMOHAIIBHBIN [1€arOrHYECKUii yHuBepcuteT uM. Abas, Anmarsl, Kazaxcras,
*Yuusepeurer Muunran, CIIA

O METOJ0JIOT ! FOPUIAYECKOM CJIYKBbI
B PECITYBJIMKE Y3BEKHNCTAH

AnHoTanusa. Bo Bcex cTpaHax MHpa MPUOPUTETHBIMU HAIPABICHUSIMH CUUTAIOTCA CO3JAHUE COBEPILIEHHOIO
3aKOHOJIATEIbCTBA, O0ECIEUCHNE €r0 HEYKJIOHHOTO HCIIOJIHEHHMS, IOBBIIICHHE IPAaBOBOW KyJbTYphl HAaceJCHHS U
JIOJDKHOCTHBIX JIMI, YETKOE OIpPEAEICHHE IIPaB M OOSM3aHHOCTEH Tpa’kAaH, OpraHOB I'OCYAApPCTBEHHOW BIIACTH U
ynpasieHus. B 3ToM mpomecce BakHOE 3HAYCHHE HMMEET IOpHIMYECKas CiIy>k0a TocyJapCTBEHHBIX OPraHOB U
OpTaHM3ALH, XO3IHCTBYIOIINX cyOBeKTOB. FOpuandeckas ciry>x0a akTUBHO y4acTBYET B ITOJrOTOBKE POEKTOB HOP-
MaTUBHO-TIPABOBBIX AKTOB, B IIPOBEACHUN IPABOBOM SKCHEPTU3bI, HAUMHASI C MPOIecca MPUHSITUS 0 00eCHeUeHUs
UX UCIIOJIHEHUS; B 3aK/IIOYEHUH, U3MEHCHNH, MIPEKPAIIEHNH U UCIIOJIHEHUH XO3IHCTBEHHBIX J0TOBOPOB; B obecre-
YEHHUM MPaBOBBIMU CPEJICTBAMH COXPAHHOCTH COOCTBEHHOCTH; B COONIIOAECHHM TPYIOBOIO 3aKOHOJATENbCTBA U
YKpEMJIeHUH TPYI0BOM AUCIUITIMHEL, B 3aIUTE B CyAaX U JPYTUX OPraHU3aIUAX MIPaB U 3aKOHHBIX HHTEPECOB COOT-
BETCTBYIOLIMX OPraHOB M XO3SHCTBYIOIIUX CYOBEKTOB. B pa3BUTHIX rocyJapcTBax MUpa OCYLIECTBIISIOTCS HAy4YHbIC
UCCIIEJOBaHMs B chepe IOpUIMIECKON CITy:KObI M OKa3aHHs I0PUANYECKON TOMOIIU B IIPOLIECCE COBEPLICHCTBOBAHMUS
IIPaBOBBIX OCHOB ITPaBOBOT'0 I'OCYAApCTBa U IPaXKIAHCKOTO 00IIecTBa. 3/1ech Ba)KHOE 3HaYEHHE UMEET UCCIIeI0OBaHNE
MOHSITHH «IOPHIMYECKasl CIy)K0a» M «IOpUAMYECKas MOMOLIbY», COBEPIICHCTBOBAHHE OCHOB IPABOBOT'O PEryJIHpO-
BaHMS JESTEILHOCTH IOPHIAMYECKON CITy>KObI, HCCIIeI0OBaHHE Ha OCHOBE HOBBIX ITOJIXOJIOB CHUCTEMBI IOPUANYECKON
CJTy>KOBI, IPAaBOBOT'O CTATyCa M OCHOBHBIX HANPABJICHUH JEATEIBHOCTH, YIACTHE IOPUANIECKON CIIyKOBI B obecrede-
HHUH BEPXOBEHCTBA 3aKOHA M 3aKOHHOCTH B JAEATEIHHOCTH FOCYAAPCTBEHHBIX OPTaHOB M XO3SHCTBYIOIIUX CyOBEKTOB,
B IIPaBONPUMEHEHNH, TIOBBIIICHUH TIPABOBOTO CO3HAHUSI M IPABOBOI KYJIBTYPBI TPaK/aH.

KaroueBble c10Ba: 1opuandecKast IOMOIIb, IPABOBBIE YCIIYTH, AEMOKpPATHUECKHE Pe(OPMBI, BEPXOBEHCTBO 3a-
KOHA, COBEPILIECHCTBOBAHUE I'OCYNAaPCTBEHHOTO CTPOMUTENBCTBA, CUCTEMA IOPHIMUYECKOHN CITyKObI, MMPOKOMAcIITal-
Hble peopMbl, MOJIEPHHU3AIHS CTPAHBI, TOCYJaPCTBEHHBIN CEKTODP, PErMOHANIbHASL 8 IMUHUCTPALIHSL.
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RISK MANAGEMENT, AUDIT AND INTERNAL CONTROL

Abstract. Micro and micro risk management has become more relevant in recentyears due to increased turbu-
lence in the markets and global financial instability. Acceleration of technology-related innovation processes also
makes a definite contribution to increasing relevance of the topic. The pace of production processes and the speed of
management decision-making are increasing. Company risk management can be vividlycompared to a brake gear of
racecar. The task of effective risk management system is not about slowing down the pace, but rather ensuring safety
in tight bends.

Key words: risk management, audit, internal control.

Introduction. The article serves to board of directors (the board) of national companies. It is no
secret that extensive professional knowledge in this area requires special education and subject know-
ledge, varying greatly within subject and industry specifics. Understanding the general principles of risk
management allows decision makers to address risk management topic properly and undertake right steps
establishing a supervisory system to ensure competent risk management.

Methods. The article provides a general understanding of risk management, describes the role of
individual management bodies in national companies, defines the main elements of a risk management
system (RMS) and describes the phased actions of the board.

Results. Whatever risk management approach the board takes the most important is to form a proper
control environment of the risk management culture, establish appropriate risk assessment procedures and
provide support for control processes ensuring reasonable confidence in achieving company goals. The
board (including non-executive and independent directors) takes ultimate responsibility for monitoring
company's risks and prioritising resources of risk management.

1. Effective Risk Management. All companies face uncertainty at different stages of their develop-
ment. This can be financial market fluctuations, changes in key resource value, new competition and
political changes. These events may have both positive and negative effect on company development.
Company success depends largely on the ability of its leadership to use the emerging opportunities, tur-
ning them into an advantage, and, at the same time, ensuring the viability and long-term business growth.

Any company is committed to creating value for shareholders and key stakeholders. However,
companies inevitably face uncertainty setting strategic goals. The main challenge for the management is to
achieve an optimal balance between the growth rate of shareholder value and risks.

This type of uncertainty generally contains both risks of value loss and opportunities for value crea-
tion. A company achieves value maximisation by maintaining optimal balance between growth rates,
profitability and associated risks.

These qualities of RMS help a company management to achieve strategic goals and the desired level
of profitability and prevent losses. RMS also should ensure effective accountability and compliance with
laws and regulations and prevent damage to the company reputation.

Risk management is generally defined as the measures of identifying and assessing potential threats
to a company’s capital undertaken by the board, management and employees of the company in order to
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maintain an acceptable level of risk appetite and to ensure reasonable confidence in achieving company
goals.

2. The Role of Management Bodies in RMS. Well-developed organisations have their risk mana-
gement naturally built in the decision-making system at all levels, from the board all the way to low-level
employee.

Following the best practice, the board determines principles and approaches to the organisation of
risk management and internal control systems, approves the management policy, exercises control over
the risk management and internal control system.

The Corporate Governance Code emphasises the need to achieve a balance between risk and pro-
fitability for the society as a whole, while complying with the legislation, the requirements of internal
documents and the company charter, the development of adequate incentives for the company executive
bodies, its structural department and individual employees. The code recommends the board to analyse
and assess the risk management and internal control systems at least once a year. The analysis should be
based on both management reports and internal and external audit reports. Some companies invite inde-
pendent external consultants periodically (once every three years) to evaluate the risk management and
internal control systems.

According to the Code, the board takes responsibilities for controlling risk disclosure and the role of
the board in risk management and internal control.

The Principles of Corporate Governance emphasise the role of the board in determining risk mana-
gement policies, approving risk appetite, and controlling risk disclosure.

An area of growing importance to the board that is closely related to corporate strategy is risk policy.
The policy determines the types and degree of risk that the company is ready to accept to achieve its goals.
Thus, it is crucial for management that must manage risks in order to maintain the desired risk profile of
the company.

The board is responsible for ensuring the accuracy of company accounting and financial reporting
systems, conducting independent audits and internal control systems, including risk management, financial
and operational control systems, and compliance with legal requirements and relevant standards.

The board should also ensure proper oversight by the executive management. However, the board
takes ultimate responsibility for ensuring the accuracy of the accounting and financial reporting systems.
In some countries the chairperson of the board shall provide a report on the internal control system.

Financial information users and market participants want to be informed about significant risks that
are reasonably amenable to forecasting.

Some companies create a separate risk management committee of the board. Basel Committee on
Banking Supervision strongly recommends establishing such a committee in the large financial insti-
tutions. The committee can work together with company management, analysing key risk factors, iden-
tifying risk concentration scenarios, giving a more accurate risk assessment. Although the committee can
be very useful in the assessment process, it should not be a substitute for the board, which should
understand and feel the most significant risks for the company. If there is not a special risk committee of
the board, the audit committee shall perform the risk management functions.

The risk management committee shall:

— Supervise the quality, efficiency and objectivity of control systems and the risk management and
effectiveness of established risk management policies and strategies;

— Overview the culture, philosophy and strategy of risk management and establishment of policies,
risk management procedures and requirements for risk notification used in the management and risk
notification;

— Review information on the most significant risks and actions undertaken by management and
department to control these risks within acceptable limits;

— Ensure compliance with risk policies and the overall risk profile;

— Receive and review reports from any risk assessment group, including the risk management
committee and the internal audit service.

The company executive management is primarily responsible for establishing and functioning of the
effective risk management and internal control system. At the same time, the relevant procedures should
provide for timely notification of significant shortcomings in the internal control system.

— g4 ——
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Some companies establish the risk management committee under executive board. The committee is
accountable to executive board and operates under the authority granted by the board. Committee within
its competence provide advice to executive board.

The risk committee of executive board may perform the following:

1. Assist identifying significant risks by:

— submitting any material risks for consideration identified during the past assessment periods;

— considering any internal or external circumstances that may increase the risk or cause new risks.

2. Manage the work on periodic risk assessment by:

— identifying participants in the risk assessment process;

— ensuring that a risk assessment is carried out at least once a year or when significant changes in
external or internal factors occur;

— analyse risk assessment results to identify areas of high risk, significant concentrations of asso-
ciated risks and any deviations in results that may require further study or analysis;

— prepare reports on risk assessment results for the audit committee of the board.

3. Analyze, prioritize, and approve risk mitigation strategies by:

— analysing risk management reports and identifying areas requiring risk mitigation strategies;

— providing relevant assistance in developing measures or action plans to reduce unacceptable risks;

— analyse and / or develop risk mitigation options to control significant risks;

— approve those projects that are necessary for the implementation of risk reduction measures.

4. Monitor the implementation of risk mitigation measures by:

—receiving reports and follow-up requests for the implementation of a risk mitigation plan;

— providing recommendations for the modification and adaptation of the risk management process to
ensure compliance with the requirements of the board and management.

Some companies (typically large ones) establish a risk management department. The risk manage-
ment department can:

— organise the work of a risk management unit;

— create action plan for RMS annually;

— control the implementation of internal risk management documents by the company departments;

— control the process of identifying risks / organise the process of identifying the risks (identifying
risks and creating a registry and identifying and registering new risks);

— form proposals assigning risk owners;

— control annual update of the risk register and risk map;

— make proposals to the audit/risk committee regarding the level of acceptable risk appetite;

— monitor the implementation of the identified risks assessment / implement risk assessment process
with company experts.

There is also a practice of appointing so-called risk leaders. The risk leader acts as a risk management
coordinator within each company department which is identified as a participant in the risk assessment
process. Risk leaders do not have to be the leaders of their departments. They are usually appointed from
among the heads of these departments. Risk leaders must fully understand the activities, processes and
personnel of department, be able to organise projects and manage them. If the risk leader is not the head of
the department, once appointed one receives full support from the head of the relevant department.

Risk leaders perform or delegate and manage the following activities:

— coordinating with the department management;

— supporting the activities of the risk management committee;

— identifying and analysing department risks;

— drawing up reports on identified risks of a department;

— developing risk mitigating strategies, plans, measures etc.;

— monitoring and reporting to the risk management committee on implementation risk mitigating
strategies, plans, measures etc.

3. RMS Elements. Effective company risk management is not necessary to reassure sharcholders or
investors, but primarily to increase the likelihood of achieving company goals. Let us consider the ‘brick’
elements of effective RMS.
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Firstelement is a control environment, which is the general atmosphere and company attitude regar-
ding internal control. What do staff members think about the importance of control? Do they perceive the
internal audit service and regular inspections a necessary thing, or rather an “inevitable evil” that waste the
time? Do they consider honesty and transparency to be a requirement in their activities, or rather they
share the idea “innocent till proven guilty”?

The control environment is the foundation for the entire system of internal control and risk manage-
ment. The factors affecting the quality of the control environment are ethical principles, competence,
honesty of employees, ethics and management style, power and responsibility distribution, and attitude of
top management and the board to control issues. To establish an effective control environment the board
should:

— Form the culture projecting the right attitude to the internal control and risk management top-down.
If board members and the top management fail not follow the established principles, rules and procedures,
the employees will hardly ever follow them as well.

— Ensure that the principles and rules are clearly articulated and understood by company employees.
To this end, the board can initiate an internal survey, establish or revise internal documents like regula-
tions, procedures, code of ethics.

— Establish a transparent organisational structure and power and responsibility distribution in the
company.

The second element is a clear process for defining company objectives. In this regard, the board
should ask the following questions:

— Is vision, mission and priorities of the company defined clearly?

— Are the goals properly communicated to the employees?

— Are the goals and objectives of the company clear?

The third element is risk assessment. It provides for identifying and analysing events that can
possibly affect the achievement of company objectives. This is necessary to develop an adequate risk
response. Effective risk assessment assumes that company management and the board:

— Identify, assess internal and external factors that may adversely affect the achievement of the
company goals. The risks are usually assessed on the scale of "significance" (estimated amount of
potential financial damage) and "probability" (in points, categories or percentages).

— Establish acceptable levels of risk (risk appetite), which the company and its divisions can (should)
assume to achieve their goals (considering the strategy and shareholders' opinions).

— Develop relevant procedures and processes aimed at identifying and tracking changes and
controlling risks.

Generally, this is the stage when a company forms the risk register, that classifies risks into groups
(eg. by risk sources). What does a typical organization risk map look like today? What risk groups are the
boards of the largest companies facing?

There are multiple sources of strategic risks like political events, technological and social changes,
the macroeconomic situation, industrial changes, competition, etc.

Financial risks are, perhaps, the most common subject of discussion at the board meetings. How will
the change in interest rates affect business? What factors influence credit ratings? What is the financial
sustainability (debt to EBITDA ratio), is there enough cash flow to service the debt? What are the possible
threats to the company liquidity?

Operational risks can be associated with personnel, cost management, production capacity, suppliers
and contractors, quality inventory management, information technology, etc.

Compliance risks may be associated with compliance with regulatory requirements and changes in
legislation.

For several companies, the environment interaction risks, which may be caused by natural
phenomena or otherwise are beyond their control, are of great importance.

Most often, companies utilise an expert method to identify, classify, and assess risks. A company
usually choses experts from among the top management (eg. the risk committee of the board) or board
members. Another effective approach is to organisie the board independent discussion and assessment of
key risks, and then compare them with management's assessment. As a result of a joint discussion, the
board members produce a common understanding of the company's risk matrix. When all stakeholders
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provide their reasonable estimates, they compile and discuss the results to find out how different group
members assess the risks of the company and why.

Risk assessment should be completed annually. If some areas are highly exposed to specific risks,
their assessment should be done more often. If the board considers certain risks particularly significant, it
can monitor and reassess these risks at each board meeting. Thus, during the financial crisis, many
companies that were exposed to credit and investment risks carried out this activity.

Some companies create so-called “heat maps”, highlighting the most significant and probable risks
that requires increased attention of the board and senior management.

Determining company risk appetite is an important step. When establishing risk appetite, the board
should consider their own business judgment and additional factors:

— What stage of the life cycle is the company in? It is typical of start-ups to be more risky ventures
than of mature companies.

— Opinion of key stakeholders. Shareholders, lenders, bondholders, etc., may have a different opinion
about risk appetite. The board should consider their opinion when establishing risk appetite.

— Environmental factors. For example, an economy recession or a significant regulation change,
fundamental structural changes in the industry can significantly affect risk appetite.

There is a simple principle in establishing risk appetite — do not bite more than you can chew.
Companies of different industries and different life cycle stage can formulate the risk appetite quantita-
tively (the sum of potential losses, limit values or coefficient corridors, etc.) or qualitatively (description).
For example:

— capital adequacy to cover damage of a certain level;

— range for debt coverage (debt / EBITDA);

— solvency i.e. the company must be able to fulfil its obligations;

— income structure i.e. the company considers critical the loss of more than a certain percentage of
income or wants to establish a maximum percentage of income depending on one or several large custo-
mers.

The fourth element is a risk-response development that involves developing a strategy for responding
to each identified risk. Basic risk-response strategies usually involve:

— Risk avoidance. The company decides not to start or stop projects or activities that lead to a risk
that goes beyond the risk appetite.

— Risk minimisation. The company takes measures to reduce the impact or probability of risk by
developing and implementing an appropriate strategy, action plan, and relevant control procedures. In this
case, several companies also estimate the level of residual risk — risk after applying control procedures and
risk reduction measures.

— Risk acceptance. The company decides that minimising risk is not feasible or economically viable,
and the benefits derived from projects, procedures or activities are worth the accepted risk.

— Risk transfer. The company shares possible losses or benefits from a risk with other party.

Managers and / other key company positions related to risk management activities take the
responsibility for the development of measures for managing priority risks.

The board shall exercise control over the implementation of key risk management measures, while
the management shall control the risks of the “yellow” and “green” zones ensuring adequate control
procedures for managing all risks.

Thus, the next important element of RMS are control procedures that ensure acceptable range for the
risks. The board shall do the following to exercise adequate control:

1. Create the necessary infrastructure to ensure the effectiveness of control procedures:

— control procedures are implemented at all levels of management;

— control measures are built into daily routine;

— adequate separation of duties and absence of conflicts of interest in operation.

2. Ensure periodic company checks on the compliance with the established policies and procedures
for all areas of activities.

3. Ensure adequacy, completeness and accuracy of financial and management reporting, information
at all levels of management.

4. Ensure compliance with the legislation.
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There are several forms of control procedures: preliminary control, current control, follow-up control.

Preliminary controls may include:

— appointing a responsible officer;

— setting quality standards;

— establishing strict procedures for tender and commercial proposals of calculating the cost of con-
struction;

— creating the management accounting and reporting system.

Current control may include:

— verifying materials and goods as they progress through the production process;

— ensure feedback of production and responsible persons on the implementation of planned indicators
for a shift, day, month, quarter, year;

— ensure feedback to employees on quality indicators during the production process;

— creating a business performance assessment system;

— monitoring key performance indicators.

Follow-up control may include:

— ensuring quality control of finished products and services by quality service to determine the
amount of flaw;

— assessing production volumes to determine the bonus for a department for implementing key per-
formance indicators (KPIs) and targets.

—

Identifying risk factors

a) Survey for top management
b) "Brainstorming" with experts
c) Personnel questionnaire

e

II. Risk assessment. Measurement system development
(absolute, relative, conventional units of measurement)

e T we |

III. Developing risk reduction measures
Transfer Localisation Distribution Compensation

Risk Management Technology.
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An adequate monitoring system is also a necessary element of effective RMS. The board may initiate
creating an early warning system — a system of key risk indicators that signal the upcoming risk events.
Each company has its own set of risks, but there are some common elements:

— excessive self-confidence of the higher management;

— changes in accounting rules or statements that improve the picture;

— reduction of work efficiency and change in the cash flow structure in favour of one-time sources;

— outpacing growth of costs (especially overhead costs) in relation to revenues;

— negative reports of financial analysts, rating agencies, negative reactions of investors to the
company results;

—unwillingness of creditors to provide additional financing;

— high staff turnover, including managerial;

— strange and unexpected actions of competitors (eg. withdrawal of investments or atypical invest-
ments);

— public sentiment, which can stimulate the actions of regulators;

— tangible customer dissatisfaction;

— substantial criticism in the media (monitoring of so-called websites of disgruntled employees or
customers may be useful);

— unreasonably high activity in merging and acquisitioning.

Each company chooses its own path, which is optimal at this stage of development. At the same time,
figure displays one of the options for risk management technology.

For effective monitoring, the board can take advantage of its extensive control toolkit. Each company
uses several processes to obtain information about its activities and market conditions. Generally, this data
gathering allows for early warning signals of a possible crisis.

Thus, adequate information and communication is also a necessary element of effective RMS.
Relevant information should be collected, analysed and provided in time to company management for
decision making.

The information from the following sources shall be analysed and used in strategic decision-making:

1. Reports of external auditors. Audit reports, especially the so-called letters of the auditors to the
management of the company. The external auditors voice their conclusions and results that go beyond a
simple verification of figures, which can be very informative. It is important for the board to communicate
with external auditors directly and study their findings. The external auditors shall be appointed by the
board of directors, not by the executive board to ensure their independence and critical point of view [20].

2. Reports of internal auditors and compliance reports. They can draw the board’s attention to
dangerous trends in operating activities (rather than individual incidents) that can put the company at
significant risk (eg. systematic fraud in the form of a growing gap between the book value and the actual
value of goods in stock) [21].

3. Reports of regulatory actions that track company problems with regulatory compliance or issues
related to compliance with established rules (eg. fines for breach of safety standards by the BP’s
Deepwater Horizon oil platform were well above the industry average even before the rig accident).

4. Reports on industry trends. Industry trends (ascending and descending) can often be tracked even
before they affect a company, which makes it possible to take the necessary precautions and avoid both
excess and insufficient capacity problems.

4. Implementation of RMS

The level RMS depends certainly on company size, industry, development stage, etc. Here are
general stages of introducing RMS:

1. Appointing a responsible person (risk manager) for system management;

2. Developing risk maps, models and risk indicators, approving the level of risk appetite by the board;

3. Introducing regulations for risk monitoring and identification within the approved control
procedure;

4. Developing a mechanism for registering and accounting values of risk indicators in the company
databases.

5. Establishing a system of staff motivation, considering the risk they assume.
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6. Creating documentary reports on current values of risk indicators for company management and
employees responsible for that.

7. Regular hearing of reports by top management on the actual values of risk indicators and
monitoring their location within the established standards.

The board is responsible for the long-term company development. Therefore, monitoring the
existence and efficiency of RMS is one of the most important priorities of the board. Based on the
specifics of the business and its priorities, the board can develop various requirements for RMS.

JL. B. Anukynosa', H. H. Hypmyxameros?, JI. M. Cem6uena’, JI. A. Ilankos*

1. H. I'ymunes areinarsl Eypasusuibik yitTeK yHEBEepeuTeT, Hyp-Cynran, Kasakcras,
*Benapych MeMIIEKETTIK SKOHOMHKAJIBIK YHHBEPCHTETI, Benapych

TOYEKEJIEPI BACKAPY, AYIUT
"KOHE IIIKI BAKBLJIAY

Annotanusi. COHFBI KBUIIAPHl TOYEKeIAepai 0acKapy TakKbIPBIOBI ©3€KTi OOJBIN OTHIP, OYJI HApBIKTapHarsl
TypOYJEHTTUTIK TIeH >KahaHABIK Kap KBUIBIK TYPAKCBHI3ABIKTHIH ©CyiHe OailmaHBICTHI. TeXHOIOTHAOaFkl MHHOBAIIHS-
JBIK TIPOTIECTEPI JKEACIIETY 1€ TaKbIPHINITHIH ©3EKTUIIrH apTThIpyFa HAKTHI Yec KOcaasl. OMipaiH KapKbIHBI MEH
mIenriM KaOpIiiay KeUIIAMIBIFEL apThI Keneni. KoMmanusgarer Toyekennepai 0ackapy pesiiH KepceTy YIIiH Keleci
CaNIBICTHIPY/IBI MakaaHa ajachl3. EH KbUIIaM MallWHAIap €H KAKCHl )KOHE €H CEHIMII TeXerimTepMeH KaOIpIk-
TanFansl 6enrin. Ockiiaiima, Toyekenaepai 6ackapyAblH THIMAL )KYHECiHIH MiHAETi KO3FaJIBICTH O9CEHAETIeY eMec,
Kepicinme, KypT OyppUIBICTapAa Kayilnci3AikTi KaMTaMackl3 €Ty OObIT TaOblIaabl.

Tyiiin ce3nep: Toyekenaepi 6ackapy, ToyeKkenaep i 0ackapy, ayauT, iliki Oakpuiay.

J. B. Ammyﬂosal, H. H. HypmyxameTOBz, JI. M. CembueBa’, JI. A. Ilankos*

'EBpazuiicknit HanmoHanbHblii yausepenter uM. JI. H. Tymunesa, Hyp-Cyuran,, Kaszaxcran,
*BetopyccKuii ToCy1apCTBEHHBII SKOHOMHYECKHIT yHHBepeuTeT, bemapych

YIIPABJIEHUE PUCKAMMU, AYJUT
U BHYTPEHHUI KOHTPO.Ib

AnHoTtanus. Tema ympaBieHHs pUCKaMH Ha MMKpPO- M MaKpPOYpPOBHSAX B IIOCIEIHHE TOIbl CTAHOBUTCS
aKTyaJlbHeH, 3TO CBSI3aHO C IOBBIIIEHHOW TYpOYJEHTHOCTHIO Ha pPhIHKAX M MHUPOBOH (PUHAHCOBOH HECTAOWJIb-
HocThI0. CBOM OnpeieNIeHHBIH BKJIAJ B MOBBILICHNE aKTYalbHOCTH TEMBI BHOCUT TaKXKe YCKOPEHHE NHHOBAIMOHHBIX
MPOLECCOB B TEXHONOTUAX. TeMI MPOU3BOACTBEHHBIX MPOLECCOB U CKOPOCTh MPUHATHS YIIPABICHUECKUX PEIICHUI
HapacraeT. YToObl NpOMJUIIOCTPHPOBATH POJIb YNPABICHUS PUCKAMHU B KOMIIAHWH, MOKHO HCIIOJIB30BaTh Cle-
qytomiee cpaBHeHHe. M3BecTHO, 4TO camble OBICTpBIE aBTOMOOWINM CHAOXEHBI CaMbIMHU JIYYLIMMH W HAJCKHBIMU
TopMo3aMH. Tak, 3a1a4a 3((EKTHBHON CUCTEMBI yNPABICHUS PUCKAaMH — HE 3aTOPMO3HTH JBIDKCHHUE, a, HA000pOT,
obecreduTh 0e30MacHOCTh Ha KPYTHIX TOBOPOTAX.

KuoueBble cj10Ba: pUCK MEHEIKMEHT, YIIPABICHUE PUCKAMH, ayIUT, BHYTPEHHUI KOHTPOIIb.
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STATE AUDIT
OF ENVIRONMENTAL PROTECTION

Abstract. The article considers the introduction of the state audit of environmental protection in the republic in
connection with the reform of the financial control bodies in accordance with international best practice. The purpose
of the article is to reveal the essence of the state audit of environmental protection. As a result of the study, the
authors found that at present there is no single definition of an audit of environmental protection at both the inter-
national and national levels. On the basis of a comparative analysis of scientific and special literature, it has been
revealed that three approaches have emerged in the formation of the concept of environmental audit. The features of
the audit of environmental protection conducted by the state audit bodies are disclosed and, taking into account the
results of a comparative analysis of the literature, its author’s definition is given. To ensure efficiency, economy, pro-
ductivity and effectiveness indicators of the use of natural resources and budget funds it has been identified the need
for adoption of a regulatory document governing the conduct of an audit of environmental protection by state
auditors and the use of its results.

Keywords: state audit, environmental protection audit, environmental audit, environmental performance audit,
sustainable development.

Introduction. As a result of the reform of the financial control system in line with the best world
practice, the new regulatory documents of the country have been assigned to the state audit bodies new
functions that have not been previously reported. One of the key points is the mandate of the supreme
audit body in the field of state audit - the Audit Committee to carry out an audit of environmental
performance [1]. This is directly related to the integration of Kazakhstan into the international ecological
security system, as well as strengthening the environmental legislation. At present, theoretical and prac-
tical aspects of the environmental audit are not fully studied and this issue is relevant in many CIS
countries. For example, Russian scientist Chkhutiashvili L.V. in his work today showed that the audit of
the environment and sustainable development in Russia is not regulated legally, and there is no clear
methodological framework for criteria for determining the effectiveness, efficiency and effectiveness of
budget expenditure for environmental protection, rational utilization of natural resources and
environmental safety [ 162-164b]. Therefore, the study of the essence of the environmental audit is one of
the topical issues of our time.

Research methods. Induction and deduction, analysis and synthesis, theoretical generalizations were
used during the research.

Discussion and results. To determine the essence of environmental audit, let's look at the concept of
"ecological audit" in scientific and specialized literature (table).

Our research has shown that the concept of environmental audit is currently being implemented in
three ways [3, 197 p.; 4, 59-60 p.; 5, 30 p.].

The first is based on the traditional audited definition of audits (such as the "State Audit Theory"
issued by the Accounts Committee for Control over Execution of the Republican Budget, and Malinov-
skaya N.V.), as well as audit of financial statements and other relevant information on business entities.
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Defining the ecological audit

Authors and sources
of information

Definition

State audit theory

Part of a steady financial inspiration, focusing on environmental issues [3, 198p];

Utemis Z.E. Systematic verification of objective evidence of obtaining and evaluating audit evidence to
determine whether it conforms to specific environmental auditing criteria [4, 59-61p];

Malinovskaya N.V. An independent review of the environmental aspects of the audited entity, certain pro-
cedures and rules, as well as the effectiveness of the procedures and methods of operating
the business environment in the environmental field in order to express an opinion on the
correctness of environmental issues in the financial statements [5, 33p];

Zabelina A.A. a systematic documented system of economic entities audits with a view to establishing
compliance of the business entity with the management system, the types and conditions of
economic activities with regulatory requirements and environmental protection criteria
[6,36-39p];

Chkhutiashvili L.V. the system of measures to ensure the compliance with environmental legislation, imple-
mented by business entities, in compliance with environmental, environmental and envi-
ronmental safety standards [7, 24-25p];

Potravniy .M. independent assessment of compliance with regulatory and legal requirements in the field
of environmental protection and preparation of proposals for environmental services [8, 9p].

Ecological Code of the an independent verification of economic and other activities of audited entities aimed at

Republic of Kazakhstan identifying and evaluating environmental risks and elaborating recommendations on im-
proving the environmental safety of their activities [9];

The Law of Ukraine a documented, systematic independent process of evaluating the object of environmental

"Ecological Audit" audit, including collection and objective assessment of certain types of activities, activities,

contracts, environmental management systems and information on these matters with
regard to compliance with environmental laws and other environmental auditing standards
[10];

Federal Law of the Russian
Federation "Environmental
Protection"

Preparation of recommendations for legal, individual or individual entrepreneur to comply
with environmental requirements, including independent, comprehensive, documented as-
sessment and compliance with regulatory requirements, federal rules and regulations,
international standards [11];

The Law of the Republic of
Belarus "Environmental
Protection"

economic and other activities of legal entities and individual entrepreneurs in accordance
with the requirements of environmental protection, including compliance with the stan-
dards and technical regulations, requirements of international standards, and preparation of
recommendations on reducing (elimination) of adverse environmental impacts of such
activities [12 ];

The Law of the Kyrgyz
Republic "Environmental
Protection"

(inspection, evaluation) of the environmental status, property or activities of an enterprise
for the purpose of identifying past or present problems, potential environmental risks and
responsibilities [13];

The concept of the National
Agency for Environmental
Protection developed by the US
federal agencies in 1994

Systematic, documented, periodic and objective review of the activities and practices of
facilities related to compliance with environmental requirements [14].

Note. Authors are based on sources of literature.

The second one considers environmental audits as an organizational-legal mechanism of the
enterprise's security in the environment (Chkhituashvili L.V., the US National Environmental Protection
Agency's 1994 Concept for the Federal Agencies and the Russian Federation’s, Belorussia’s, and the
Kyrgyz Republic’s legislative acts).

Third is aimed at recognizing ecological audit as entrepreneurial activity (Utemis Z.E., Zabelina
A..A, Potravniy .M., legislative acts of Ukraine and Kazakhstan in the field of ecology).

The collective work of the Accounts Committee includes four types of environmental audits.

Among these types of environmental audits, the country's industrial ecological audit is well
developed. Russian scientist Kozlova NN in her work illustrates the ability to develop environmental
audits in the light of Kazakhstan's experience as an example of environmental audits, to substantiate its
investment projects for mining and utilizing mineral resources. At the same time, the Ecological Code of
the country focuses on all aspects of organization and conduct of environmental audits (purpose, purpose,
basis of implementation, implementation procedures, etc.) [17, 232-236p].
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Environmental audit

Industrial Ecological audit Ecological Efficiency
ecological audit of financial activity compliance audit audit

Structure of the environmental audit [3]

However, the state environmental audit has its own peculiarities (normative legal regulation,
implementation procedures, etc.).

Competence of carrying out of the environmental audit is in the Republic of Kazakhstan exclusively
by the Supreme Audit Institution - the Accounts Committee [1]. Since the Accounts Committee is an
external public audit body, its main task is to analyze, assess and verify the effective and legitimate
management of national resources to ensure the rapid growth of the quality of life of the population and
national security of the country. Since the environmental audit is considered as an effect auditor, the
performance of the public audit object should be evaluated and analyzed efficiently, economically, effi-
ciently and effectively. Given these specifics, by defining the findings of the above-mentioned scientists,
the following can be deduced from the scope of the environmental audit: State regulation of the environ-
ment, the management of the environment and the implementation of environmental policy documents to
ensure a sustainable population growth and national security quality. efficiency, and other environmental
impact assessment programs.

Conclusion. At present, ecological audit in the country is developed as a industrial activity. And the
state environmental audit has specific features. Therefore, it is necessary to adopt a specific regulatory
legal document that regulates the procedure for the use of environmental audit procedures and conclusions
by public auditors in order to maintain the efficiency, efficiency, productivity and performance indicators
of the use of natural resources and budgetary funds. A qualitative and honest environmental audit, which
will help address sustainable development challenges, can be an important factor in increasing the effi-
ciency of the use of budgetary funds and environmental management. Also, by conducting an environ-
mental audit, we can provide a cleaner society to the next generation by reducing the environmental
impact of business entities.

W. B. Huxudoposa', B. A. Anubexopa’, A. H. Pakaesa’, K. %K. Orery.osa’

! Kapxsr yHuBepcureTi, Mackey, Pecei,
JLH.T yMuUIIEB aTbIHAarbl EBpasusiibik YITTHIK YyHUBEpcuTeTi, Hyp-Cynran, Kazakcran

MEMJIEKETTIK KOPIIATAH OPTAHBI KOPTAY AYJIUTI

AHHoTaynmsi. Makanaza KapXKbUIbIK OaKblIay OpraHIapblH O3BIK QNEMIIK TaXipubOere coiikec pedopmanay
HOTW)KECIHJIE eJliMi3/le MEMJIEKETTIK KOpIIaraH OpTaHbl KOpFay ayAWTIHIH €HTi3LIyl KapacTblpbuiraH. MakaiaHblH
MaKcaThl — MEMJICKETTIK KOpIIIaFaH OPTaHbI KOpFay ayAMTiHIH MOHIH amry. ABTOpIap 3epTTey HOTIDKECIHIIE Ka3ipri
TaH/a XabIKapallbIK JKOHE YITTHIK ACHTeiepe KOpIIaFraH OpTaHbl KOpFay ayIuTiHIH OipiHFail allKbIH aHBIKTaMacChl
JKOK eKEHJIriH aHbIKTaraH. FrulbIME jkoHE apHalBl omeOueTTepAl KOMIIOPATHBTIK TaJAay HETi3iHIe SKOIOTHSIIBIK
ayJIUT YFBIMbIH KQJIBIITACTBIPY YIII TYPFbIAH JKYPri3UIeTIHAIIIH KOpceTkeH. MeMJIEKETTIK ayAuT OpraHiaphbl Kypri-
3eTiH KOpIIaFraH OPTaHbl KOPFay ayIUTiHIH epeKIIeNiKTepi alKbIHAAbIN, KOMIIAPATUBTIK TaJ/lay HOTHKEIepl ecKe-
piiie OTBIPBIN HETi3[eNreH aBTOPIbIK aHbIKTaMa OepiiireH. AJUIIarbl yakpITTa TAOMFAaT PECYpCTapbIH kKoHE OO/KET
Kapa)xaTTapblH MaiJalaHyAblH THIMIUIIK, YHEMAUTIK, OHIMIUIIK JKOHE HOTHXKENUIIK KOPCETKIIITEpiH caKray YIIiH
MEMJIEKETTIK ayJMTOpJIapAbIH KOpIIaFaH OpTaHbl KOpFay ayAWTIH JKy3ere achlpy Mpolenypaiapbl MEH KOPBITHIH-
JIUTIApbIH TalAanaHy/blH TOPTIOIH PEeTTeHTIH HAaKThl HOPMATHBTI-KYKBIKTBHIK KYXKAaT KaObuigay Ka)KeTTUIIl aHbIK-
TaJIFaH.

Tyiiin ce3ep: MEMIICKETTIK ayIUT, KOPIIAFaH OPTaHbI KOPFAY ayHTi, SKOJOTUSIIBIK ayIUT, KOPIIAFaH OPTAHbI
KOpFayIblH THIMAUTIK ayJUTi, TYPAKTHl JaMy.
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T'OCYJAPCTBEHHBIIN AYJIAT OXPAHBI OKPYKAIOIIEW CPE/JIbI

AnHoTanusi. B cratee paccMOTpeHO BBeleHHE B PECIyOJHMKe IOCYIapCTBEHHOTO ayJuTa OXpaHbl OKPYKaro-
el cpebl B CBSA3U C pe()OPMUPOBAHHEM OPraHOB (PHHAHCOBOTO KOHTPOJIS B COOTBETCTBUH C NEPENOBOH MHUPOBOM
IpaKkTUKOH. L{enb cTaTbu — pacKphITh CYIIHOCTb TOCYJApCTBEHHOrO ayIuTa OXpaHbl OKpYyXkKarolel cpensl. B pe3ynb-
TaTe UCCIICAOBAaHMs aBTOpaMM yCTAHOBIEHO, YTO B HACTOsAIIEE BpPeMs OTCYTCTBYET €JUHOE ONpEAETCHUE ayAuTa
OXpaHbI OKpY’KaroIlel cpelbl Kak B MEXIyHapOAHOM, TaK U HAlIMOHAIBHOM YpOBHsX. Ha OCHOBE KOMIIOpPaTHBHOIO
aHaJIM3a HayYHOH M CIeNMalbHOM JMTEepaTyphl BBISBICHO, YTO B (JOPMHPOBAHUN MOHSATHS SKOJOTHUECKOTO ayIuTa
CJIOKMJINCH TPH MOJX0/a. PaCKpBITBI OCOOEHHOCTH ayAnTa OXPaHBl OKPYKAIOIIEH CPeabl, MPOBOANMOTO OpraHaMu
TOCYZAapCTBEHHOTO ayJHTa M, C yYETOM PE3yJIbTaTOB KOMIIAPATUBHOTO aHAIM3a JIUTEPATYpPhl, JAHO €ro aBTOPCKOE
onpeznenenue. s obecrieueHus nokasarenei 3phekTHBHOCTH, SKOHOMUYHOCTH, IPOU3BOIUTENBHOCTH U PE3YJIbTa-
TUBHOCTHU HCIOJIb30BaHUS IPHPOIHBIX PECYPCOB M OIOMKETHBIX CPEJICTB ONpelelieHa HeOOXOAUMOCTh NPHHATHS B
OyamyIeM HOPpMaTHBHO-IIPABOBOTO JOKYMEHTA, PETYIMPYIOIIETO MPOLEAYPhl IPOBEICHUS TOCY1apCTBEHHBIMH Ay IH-
TOpaMH ayIuTa OXPaHbl OKPY’KAIOLIEH Cpebl U UCTIONb30BaHMs €r0 Pe3yJIbTaToB.

KiroueBble cjI0Ba: ToCyJapCTBEHHBIH ayIuT, ayIUT OXpaHbl OKpY’KaroIled Cpeisl, 3KOJOIMYECKHH ayIuT,
ayuT 3((HEKTUBHOCTH OXPaHbl OKPYXKAIOLIEH cpe/ibl, yCTOHYMBOE pa3BUTHE.
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PROSPECTS AND PROBLEMS OF DEVELOPMENT
OF CASPIAN REGION

Abstract. In the Republic of Kazakhstan, the development of the oil and gas sector is one of the most important
branches of the national economy, which has its own historical roots and traditions, in connection with that, it is
possible to trace the patterns and features of the functioning of the national economy.

The article has a literature review conducted by Kazakhstani and foreign authors, which had a research on the
issues of economic and environmental development of the national economy, including the oil and gas complex in
various aspects. The article explores one of the topical issues of Kazakhstan's economy - prospects and problems of
development of the western region. The characteristic features of modern management processes in the field of in-
dustry development are shown.

The authors of the article conducted a study of the oil and gas industry in Kazakhstan as a component of the
national economy, there is analyzed the current state of the industry, taking into account the innovative processes
taking place in the development of the region. As a result of the studies, the theoretical and methodological aspects
of the development of the oil and gas complex are systematized, on the basis of which conclusions are drawn.

Key words: Caspian Sea, ecology, investments, national economy, oil and gas complex, region.

1. Introduction. The global oil and gas sector as a whole remains the most attractive area for direct
investment. First of all, the inflow of investments into the oil and gas sector is caused by the stable growth
of the world demand for oil. The average annual rate of world oil consumption (including gas condensate
and other liquid hydrocarbons) exceeded 90 million barrels per day.

At the same time, according to forecasts, in the next few years demand for oil will continue to grow
by an average of 1.3-1.5% per year. Leaders in attracting foreign direct investment (FDI) as well as the
world's major investors in the world have traditionally been the United States and China. Russia increased
the inflow of FDI into its economy by 84%, coming out on the third place in the world. At the same time,
the events of the current year in Ukraine dramatically changed the trend of the past year: there was started
a massive outflow of investments from Russia (Intymakova A.T., 2015).

The Caspian Sea is the second Persian Gulf, therefore many energy corporations were interested in
bringing investments to these countries for large-scale development, primarily of oil and gas fields. And
such investments have come to the Caspian region. Nowadays many world economic entities are involved
in subsoil development of the Caspian states, and they are engaged not only in subsurface operations, but
also provide services and provide infrastructure for the fields. Such a rapid invasion of world energy
companies, influential financial lobbyists, representatives of the highest governmental circles of the West
in the Caspian region is explained by the following:

1) the ever increasing importance of energy resources in the economies of developed countries
compelling them to ensure their energy security;
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2) the disunity of the Caspian states with insufficiently developed political systems, insecurity with
an effective collective agreement, for example, as the OPEC countries. All of them are experiencing the
political and economic difficulties of the protracted transition period;

3) profitability of the oil business and the presence of fierce competition in the sphere of capital
application in this sector.

At the same time, despite some stabilization of the situation in the oil and gas industry, a number of
problems of the current period remain in the industry. The logic of further environmental and economic
transformation in the sectoral component requires a transition to a qualitatively new level of environ-
mental management.

Oil pollution differs from other human impacts with its “immediate” load to environment, causing a
rapid response. In assessing the effects of such pollution, we cannot always surely state if the ecosystem
will return to a steady state or continue irreversible degradation. Self healing and land restoration are
inseparable biogeochemical processes (Sainova G.A., Bayseytova B.A., Kurbaniyazov S.K., 2016).

2. Materials and methods. Currently Kazakhstan needs to determine the optimal aggregate level of
oil production in the country. The most effective methods in solving the issue under study are public
administration, from the point of view of state support, in the development of a promising sector of the
economy.

The state regulation of the oil and gas sector is based on the methods and forms of state participation
in the implementation of macroeconomic policies. There are two main forms: administrative methods of
state regulation through expansion of state ownership of material resources, management of state enter-
prises, lawmaking and economic methods of state regulation through various macroeconomic policies.
With direct intervention, the state has capital in a variety of forms, provides loans, takes equity partici-
pation, owns enterprises, and adopts legislative acts designed to streamline and develop relations between
all elements of the market system.

Indirect intervention involves the implementation of state regulation through the use of the main
instruments of state economic policy, which are fiscal and monetary policy. Currently, the Government of
the Republic of Kazakhstan actively adopts various methods for improving the state regulation of the oil
and gas sector.

In this regard, at the level of state management of the economy, specialists developed long-term stra-
tegic directions of the state policy of oil production until 2050.

At the present stage, the possibility of accelerated oil recovery from the first years of development of
the Kashagan field, as well as high production at Tengiz from 2020 to 2021, is being considered in
connection with the expansion of production.

Thus, according to the forecast, a significant increase in oil production is expected in the next 10 years.

Under this scenario, by 2020, production growth may increase to 106.5 million tons, while the peak
of Kazakhstan's production will reach 134.7 million tons (2.7 million b/s) by 2026 (figure 1) (These
ministries of energy of RK, 2014).

However, after passing the peak of production, the indicators will rapidly decline and by 2037 the
production will drop to 97.8 million tons, and by 2050 the production will decrease to 40.9 million tons
(the level of 2001), which in the future may lead to negative social and economic consequences.

In the optimal scenario, subject to the implementation of Phase 2 of the development of the Kashagan
field and the TCO future development project, taking into account the optimal annual oil production, and
without considering the development of new fields currently in the early stages of exploration or not yet
open, the largest the volume of oil production is expected in 2031 and should be about 113 million tons.
After 2031, a moderate decline in oil production is expected, and in the years 2040 and 2050, oil
production in the country as a whole is projected at 91.5 million tons and 62 million tons, respectively.

Under the Optimal scenario, it is planned to exceed the production level of 100 million tons by 2020
(as in the Forced scenario), by 2024 the figure will reach 109.8 million tons, and the peak of production
will be in 2030-2031 - 112.7-113.5 million tons, followed by a smooth decline to 62 million tons per year
by 2050 against 40.9 million tons in the Forced version.

At the same time, with the successful implementation of the Eurasia project, annual oil production in
Kazakhstan can be maintained at 100 million tons per year for a longer period (Figure 3) (These ministries
of energy of RK, 2014).
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Figure 3 — Optimal oil production up to 2050, taking into account the project "Eurasia", mln.tons

Thus, the most effective scenario will be the Optimal scenario, in which oil production will be at the
level of 2 million barrels per day.

This option is more effective from the point of view of price trends, since the main growth of
quotations is planned for the horizon 2025-2030 (These ministries of energy of RK, 2014).
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3.Results. The problem of the Caspian Sea is very actual today, but regardless of how the question of
the international legal status of the Caspian Sea and the division of oil resources between the Caspian
states will be resolved, the Caspian remains a common ecological object of the region. The crisis in one of
its parts will result in a common, inseparable ecological catastrophe, which, ultimately, will affect the
personal plans of each state and its development prospects.

The State program for the development of the Kazakh sector of the Caspian Sea provides for special
studies to determine the maximum possible level of hydrocarbon production without damaging marine and
coastal ecosystems, perform geodynamic monitoring, liquidate abandoned oil wells and other historical
pollution, take measures to stop associated gas flaring and unauthorized disposal of oil pipes and equip-
ment with radioactive contamination.

The oil and gas future of Kazakhstan is directly connected with three deposits - Tengiz, Karacha-
ganak and Kashagan. It is Kashagan with reserves of about 7-9 billion barrels will be the main engine of
economic growth, when Tengiz and Karachaganak pass the peak production level. In addition, in the long
term it is planned to increase gas production in Karachaganak to 25 billion cubic meters per year, and on
Tengiz - to 8-9 billion cubic meters per year. By this time, Kashagan should become the largest source of
gas in the RK, as its recoverable reserves amount to 1 trillion cubic meters. At Kashagan, associated gas,
like Tengiz, has a high sulfur content. The deposit itself is characterized by high temperature and pressure.
Drilling is conducted from an artificially created island.

One of the main sources of pollution in the process of exploration and exploitation of oil, gas and gas
condensate fields are products from flaring associated petroleum gas in flares, therefore, utilization of
associated gases in oil and gas fields of the country has acquired state significance in recent years.

In accordance with the Law of the Republic of Kazakhstan "On Subsoil and Subsoil Use" dated June
24,2010 No. 291-1V 3PK, the Ministry of Energy of the RoK constantly monitors the implementation of
approved programs for utilization of associated gas by subsoil users of the RK.

According to paragraph 8 of Article 86 of the Law of the Republic of Kazakhstan "On Subsoil and
Subsoil Use," subsoil users are obliged to envisage programs for the development of associated gas
processing, which must be updated every three years, in order to rationally use associated gas and reduce
the harmful impact on the environment by reducing the volume of its combustion or Re-injection into the
formation (disposal).

Thus, in recent years, the implementation of measures for the utilization of gas has contributed to a
reduction in the volume of combusted gas from 3.1 to 0.9 billion cubic meters, i.e. by 2.2 billion cubic
meters, with the increase in oil production from 64.9 million tons over the past period to 81.8 million tons
for the current time and gas from 27.0 to 42.3 billion cubic meters, respectively . At the same time, the
volume of utilized gas increased from 23.9 billion cubic meters to 41.4 billion cubic meters, i.e. by
17.5 billion cubic meters.

During the reporting period. in the course of the Program implementation, the volume of flared gas
fell by 70% compared to the expired period and amounted to 0.9 billion cubic meters.

4. Discussion. Diversification of the economy is a serious challenge for many oil-exporting countries.
However, for Kazakhstan, the diversification of the economy is a vital necessity, especially given the
limited oil reserves and ambitious goals of the country's entry into the world's 30 most developed
countries by 2050.

In this regard, great importance is given to the current state of the Caspian region.

The Caspian region belongs to the main oil and gas bearing belt of the earth: the Persian Gulf, the
West Siberian and Caspian regions. Russian scientists have estimated the significant resource potential of
the Caspian depression. According to their data, up to 40 billion tons of conventional fuel is located in the
Caspian Sea, and there is also the possibility of detection for as yet undiscovered, lying in great depths. In
the Caspian depression, experts predict the discovery of about two dozen large hydrocarbon deposits with
reserves of up to 300 million tons.

In Kazakhstan, the extraction of "light" oil is coming to an end. Since the 1970s. in the RK, wells
were drilled to a depth of 5 km. Thus, the Tengiz and Karachaganak fields were discovered at a depth of 4
to 5.5 km. At present, resources and open fields at this depth have been depleted, and the main emphasis
in the development of deep deposits was made on the Caspian Basin, the main region where oil and gas
are extracted, both in Kazakhstan and in Russia (Dodonov V. (2017).
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Taking into account the long-term development prospects of the country's oil and gas industry and the
need to replenish the reserves of hydrocarbon resources, Kazakhstan initiates a new international project
"Eurasia" to explore the deep-lying horizons of the Caspian depression, both onshore and offshore in
Kazakhstan and Russia. It is planned to create a consortium of oil and gas companies to participate in the
project and finance the program. The development of the project "Eurasia", conducted by two countries -
Russia and Kazakhstan will create reliable data on reserves.

Nowadays Kazakhstan successfully develops oil production projects on the Caspian shelf. Therefore,
the first confirmation of the presence of hydrocarbon resources on the sections of the Pearl project, where
the exploration work of NC KazMunayGas, Shell and Omanoil are being conducted as part of the work
program, has already been received. Based on the results of the exploration, the oil and gas content of the
Khazar and Auezov structures was also proved.

The commissioning of a number of large projects, as well as the expansion of oil production to exis-
ting ones, will allow to significantly increase of the oil export potential of Kazakhstan.

The project "Eurasia”, the implementation of which is scheduled for 2015-2020. includes 3 stages:
collection and processing of geological and geodetic materials of the past years of the Soviet period, carrying
out large-scale geodesic research on new projects and the last stage - drilling of a new support-parametric
well of the Caspian Sea. The estimated cost for these works will be about 500 million dollars. The Caspian
depression is 2/3 in Kazakhstan, and 1/3 in Russia. It is one of the richest deposits in Kazakhstan.

Great prospects are also associated with the increase in production capacity at the Tengiz field as part
of the project of future expansion. After its completion in 2019-2020, it will provide an opportunity to
increase oil production in the field from 26.5 million tons to 38.6 million tons per year.

At the same time, further geological studies of the remaining sedimentary basins are required, where
significant hydrocarbon reserves are forecasted, and systematic geological studies of the oil and gas
potential of the Kazakhstan shelf of the Caspian Sea should be continued. At the present stage of the
development of Kazakhstan's oil and gas sector, positive changes are observed, but from the standpoint of
oil and gas production, there are significant negative indicators of environmental pollution.

The environmental problems of the Caspian and its coasts are a consequence of the whole history of
extensive economic development in the countries of this region. Both long-term natural changes and acute
social and economic problems of the day are superimposed on this.

During the development and production of hydrocarbon deposits, about 70-80% of the vegetation is
destroyed in a radius of 500-800 m. The emissions of pollutants into the atmosphere and oil spills repre-
sent the greatest threat of pollution during the development of the field. Large volumes of associated gas
associated with oil production remain one of the most serious environmental and human health problems.
Over 800 million cubic meters are burned annually in Kazakhstan. m associated gas. The main reason for
bottling oil is associated with corrosion, construction defects and installation work. The loss accounting
system at various stages of production, collection, storage, transportation and processing does not meet
modern requirements for resource efficiency.

At present, the Caspian's ecological situation is in a difficult state. In the shelf zone of the sea, the si-
tuation is more unfavorable, since Dead zones were formed on these territories. In some places, pollutant
estimates are 10-20 times higher than normal. In addition to oil proper, associated water is an important
risk factor for biota. As a rule, separation (separation of water and oil) takes place on land, after which the
water merges into so-called 'evaporation ponds', which are used as natural relief depressions (takyrs and
solonchaks, less interbarhanic depressions). Since the associated waters have high mineralization (100 and
more g/1), they contain oil residues and heavy metals, instead of evaporation, there is a spill on the surface,
slow percolation into the ground, and then along the direction of groundwater movement to the sea.

The share of river pollution tends to decrease, to a lesser extent due to a reduction in production in the
river valleys, to a greater extent by increasing offshore oil production. It is expected that in the future
2010-2020. the ratio of river-sea pollution will reach 50:50.

Analysis of the situation with pollution shows that they have relatively little impact on the develop-
ment of environmental legislation, the introduction of modern technology, the availability of emergency
equipment, improvement of technology, the presence or absence of environmental authorities, etc. The
only indicator with which the level of Caspian pollution is correlated is the volume of industrial produc-
tion in its basin, primarily the extraction of hydrocarbons.
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At the same time, the logic of further economic and environmental transformations in the industry
requires a transition to a qualitatively new level of management.

5. Conclusion. To further strengthen the status of the Republic of Kazakhstan as one of the leading
players in the global oil and gas market, an increase in hydrocarbon reserves is required.

In expanding the resource base, it is necessary to combine extensive and intensive approaches. Within
the framework of the extensive approach, it is necessary to search for and involve new deposits in the
industrial turnover. The intensive approach assumes wide application of methods of increase in resources
and oil production on operating deposits. Given the strategic nature of this issue, it is proposed to consider
the following measures:

- Increase in financing and/or subsidizing loans for exploration and exploration projects by the
National Company in cooperation with the leading oil companies of the near and far abroad,;

- Introduction of incentives and incentives for subsoil users who are engaged in geological explo-
ration of mineral resources and receive positive results;

- The introduction of incentives and incentives for subsoil users who are engaged in the extraction of
hard-to-recover and marginal reserves.

Considering the strategic importance of maintaining and increasing the resource base, we consider it
necessary to establish the following key indicators for authorized bodies/companies:

1. Implementation of the required amount of geological exploration to ensure a stable level of
increment of hydrocarbon reserves in a volume that outstrips the extraction of oil, gas and condensate for
the relevant period.

2. Implementation of measures to increase economically sound hydrocarbon recovery factors.

The implementation of these proposals will prevent the reduction of hydrocarbon reserves, increase
the investment attractiveness and stability of the oil and gas complex and the Republic as a whole.

Environmental protection of the Caspian Sea poses unique legal problems for both governments and
private entrepreneurs. Although in some respects the interests of the state and the private sector are
significantly different, in the case of environmental protection they have a common interest - to develop a
mechanism for regulating the environmental protection of the Caspian Sea based on cooperation and
coordination of efforts of all stakeholders. Without such a coordinated approach, it is difficult to imagine
how the governments of the countries of the Caspian region will be able to exploit the wealth of the Cas-
pian Sea while ensuring the safety of its unique ecological resources. In developing a rational and coor-
dinated mechanism for environmental regulation, which could be applied by the Caspian littoral states to
reduce the number of disputable legal issues, international oil and gas companies conducting operations in
the region are also very interested. At the present time, on the way to developing vast oil and gas reserves
of the Caspian Sea, there are unsolved legal problems with environmentally sound methods, both for
governments and for entrepreneurs.

P. K. Ca6uposa’, K. A. Kupaacunosa’,
9. M. AzmeTOBal, K. M. YTemcanneBal, T.T. ]_laTXJIaHOB33

'X. JlocMyxames1oB aThIHaFbl AThIpay MEMIIEKETTIK YHUBEpCUTETI, AThipay, Kasakcran,
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KACIHHIA AUMAFBIHBIH JIAMY MOCEJEJEPI MEH BOJIAIIIAFBI

AnHoranus. Kazakcran PecryOnukacsiHaa MyHal-ra3 CEKTOPBIH aMBITY YITTHIK SKOHOMHKAHBIH MaHBI3IIbI
cayasiapbIHbIH Oipi OOJBIN TaOBUIA/BL, OJI ©3IHIH TapUXH TaMBIPHl MEH JSCTYpPiHE M€, COHIBIKTaH YJITTHIK SKOHO-
MUKaHBIH JKYMBIC ICTEY epeKIIeiKTepl MEeH epeKIIeNiKTepiH Oalikayra Oonaupl.

Makanana OTaHABIK KOHOMHKAHBIH IKOHOMHKAJIBIK XKOHE SKOJIOTHSUIBIK JaMybl, COHBIH IIIiHAE MYyHa#-ra3
KEIIEH] TYpii acrekTiiep OOWBbIHINIA 3epTTEyJiep JKYPri3uIreH Ka3aKCTaHIBIK XKOHE HIETEIIIK aBTOpJIap JKYprisreH
onebu moiry 6ap. Makanana KasakctaH SKOHOMUKACHIHBIH ©3€KTi MaceselnepiiH 0ipi — 6aTbic eHipiHiH qaMy Ooia-
IIaFel MEH NpobieManapbl KapacThpbuIaabl. VHIYCTpHUSHBI HaMbITy CalachlHIAFbl 3aMaHayH OacKapy IporecTe-
PiHIH TOH epeKIIeNiKTepi KOPCeTUIreH.

Tyiiin ce3nep: Kacmuii, 5Komorus, HHBECTUIUSIIAD, YITTHIK SKOHOMHUKA, MyHal-Ta3 KeIlIeHi, aiiMax.
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MPOBJEMbBI U TEPCIIEKTHUBBI PA3BUTHS KACIIUHCKOI'O PETHOHA

Annoranusi. B PecniyOnnke Kaszaxcran pasButie HedTerazoBoro cekropa sBISIETCSI OJHOM M3 Ba)KHEUIINX
oTpacieil HaMOHAIBHOW HKOHOMUKH, KOTOPasi UMEET CBOM UCTOPUUYECKHE KOPHU U TPAJULUH, B CBA3U C UEM MOXKHO
MPOCIIEIUTh 3aKOHOMEPHOCTH M OCOOCHHOCTH (DYHKIIMOHUPOBAHUS HAIMOHAIBHON SKOHOMUKH.

B craTtbe mpejicraBiieH JUTEpaTypHBIH 0030p, MPOBEICHHBIN Ka3aXCTAHCKMMHU W 3apyOeXHBIMH aBTOPaMH, B
KOTOpOM OBUIM IIPOBEJCHBI HCCIECAOBAHUS MO BOMPOCAM 3KOHOMHYECKOTO M 3KOJOTMYECKOTO pa3BUTUS HalWo-
HaJIbHOM 3KOHOMMKH, B TOM YHCIIE€ HE(TEra30Boro KOMIUIEKCAa B Pa3IMYHBIX aclekTax. B craTbe mccnemyercst oauH
13 aKTYaJIbHBIX BOIPOCOB SKOHOMHKHM KaszaxcraHa — HEpCIeKTHBBI M NMPOOJIEMBI PA3BUTHS 3alaJHOTO PETHOHA.
ITokazaHbl XapaKTEpHBIE YEPTH COBPEMEHHBIX IIPOLIECCOB YIPABIEHHA B c(hepe pa3BUTUS OTPACTH.

KroueBbie cioBa: Kacruii, 5Konorusi, MHBECTHIIMY, HALMOHAIbHAS SKOHOMHMKA, He()Tera3oBbIH KOMILIEKC,
PETHOH.
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SOME ASPECTS OF INTERNATIONALIZATION
OF HIGHER EDUCATION
(illustrated on the example of FRG [Federal Republic of Germany]
and the Republic of Turkey)

Abstract. The article is devoted to a comparative analysis of the development of international cooperation in
the area of higher education carried out by German and Turkish universities, its strategic planning, measures for its
implementation and the results achieved. Based on the experience of two countries in organizing cooperation in
education at all levels of its acceptance, the article presents the existing aspects of the internationalization of
education. It is noted that the internationalization of higher education through the implementation of joint educational
projects contributes not only to improving the quality of education, but also to establishing social and cultural,
economic and business contracts between countries, and assists in maintaining and strengthening of interactions
between the peoples of the world.

The purpose of this paper abstract is to study the multidimensionality of integration processes in higher educa-
tion. The growing interconnection and interdependence of the countries and peoples of the modern world, the inter-
nationalization of education, science, economics and culture, the exacerbation of global problems that cannot be
resolved without going beyond the national framework and state borders - all this makes it extremely important to
study world experience in various areas of public life and scientific knowledge areas.

Keywords: internationalization, higher education, globalization, mobility, dual education.

Introduction. In the modern world, close interaction between science, education and production is
becoming a strategic goal and necessary condition for the innovative development of the economy and,
thus, increasing the competitiveness of the state.

One of the most important trends in the development of modern higher education throughout the
world is the process of internationalization, which is determined by the factors of economic and social and
political rapprochement between countries and implies the necessity to ensure compatibility of education,
the formation of a common educational space. Increasing global trends of internationalization of education
inevitably lead to a revision of educational paradigms with the prospect of creating a single open educatio-
nal space.

Methods. The methodological basis of the research was philosophical concepts in the area of educa-
tion; modern methodological developments on the history of education; works on the methodology of
comparative pedagogical research. The theoretical basis of the research included scientific papers on the
problems of modern development of higher education; researches on the development of higher vocational
education in Turkey and Germany.

Actually, education is becoming open and accessible in the country and international space, a global
information and educational environment is being formed, education is acquiring a transboundary cha-
racter. Under these circumstances, the transition to the model of internationalization of higher education is
becoming a natural process. It seems necessary to consider the emergence of the concept of internationa-
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lization of higher education, to analyze the existing definitions of this process and to identify a particular
definition.

Researches in the area of studying the internationalization process began in the 1970 s. One of the
first researchers in the area of internationalization of higher education is M. Harari, who classifies interna-
tionalization as “numerous activities, programs and services, in the framework of international research,
international exchanges in the area of education and technical cooperation” [1]. This definition focuses on
three components: “the international aspect of academic programme, international mobility of scientists
and students, and international programs of technical cooperation and mutual assistance”. Later, in the
1990s professor of the University of Toronto (Canada) J. Knight formulates the concept of the internatio-
nalization process “as a process of integrating the international aspect into the teaching and research
activities of a university or college to improve their quality [2]. J. Knight describes globalization as a pro-
cess of technology, economy, knowledge, people, values, ideas beyond the state border and notes that the
impact of globalization on each country is different and depends on the peculiarities of historical deve-
lopment, traditions, culture, priorities of this nation, and internationalization in higher education, this is
one of the ways in which a country responds to globalization while maintaining respect for the uniqueness
of its own people.

One of the outstanding scientists in the area of education and internationalization, Hans de Wit, a
professor in the area of internationalization of higher education, defines it with the help of all existing
definitions and describes it as “a complex of processes whose combined effect is aimed at strengthening of
the international aspect in higher education”. Wit claims that many factors have always influenced the
process: “Several factors such as the fall of “the iron curtain®, the process of European states uniting, and
the development of globalization of European economies and societies have played a role in this transition
from scattered” international education ” to a more integral, "comprehensive" concept of internationali-
zation "[3].

Other foreign researchers point out such factors of internationalization as globalization, academic
mobility, the international component of the content of education. In some papers of foreign authors, the
concepts of internationalization and globalization are combined, because globalization is a factor influen-
cing the process of internationalization [4].

The internationalization of higher education is the integration of the university into the external
educational market, including with the aim of recruitment foreign students and foreign scientists and
teachers. The phenomenon of internationalization in education has historical premises that determine the
transformation in the process of university management.

In 1999, the Bologna Process starts in Europe, aimed at developing the internationalization of higher
education through the creation of united qualifications, transparent, comparable and, consequently, more
competitive learning outcomes. Competitiveness becomes the motivation for the development of the
internationalization of higher education. Internationalization becomes such a phenomenon of international
relations, which has an independent value and in this capacity has an impact on the activities of states in
various areas. In this concept, internationalization can be viewed as a stage of globalization within a state.
The important factor in the internationalization of higher education is the language in which learning is
conducted.

In connection with the accelerated pace of world development, there is a necessity for comparative
researches in all areas related to the modernization of education and changes in society as a whole. In
recent decades, the world has noted a significant increase in interest and expansion of the geography of
comparative studies, both in theoretical and in practice-oriented aspect. In many aspects, increased atten-
tion to comparative studies is caused by the factors of globalization and the development of information
technologies, which require both theoretical understanding and the research of the possibilities and
methods of practical adaptation of educational systems to new conditions [5].

Taking into account the state and features of approaches in the area of comparative studies, we
focused on studying the experience of rapidly developing Turkey and Germany.

Results. Federal Republic of Germany. Today, Germany is the leading country in the area of inter-
nationalization of higher education. Every tenth student in Germany is a foreigner, and every twentieth is
studying abroad. Herein, that ten years ago, Germany lagged far behind its competitors. This success was
made possible through a combination of sound state policy in the area of education at the federal and
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regional level, aimed not only at improving the quality and accessibility of higher education, but also at its
international attractiveness, and at developing and implementing internationalization strategies by German
universities themselves. The main organizations, responsible for the internationalization of science and
education in Germany are the Conference of University Rectors, the German Research Society, the Ale-
xander von Humboldt Foundation and the German Academic Exchange Service.

It should be noted that the process of internationalization in Germany is developing very dynami-
cally, which is confirmed by the data of the British Council research, during which Strategy 2020 of the
German Academic Exchange Service (Strategy DAAD 2020) was recognized as the most successful in
recruitment of international students and internationalization. In this research, data from 26 countries,
including Kazakhstan, were used and evaluated in three categories, which received high marks for the
policy of internationalization of higher education [6].

Germany has long been known as a center for the development of science and culture. The first
university in medieval Europe appeared in Germany. The basic principle of higher education in Germany
is the principle built on the concept of W. Humboldt: the interconnections of the educational process and
academic research, which is important for the Kazakh system of higher education. Due to their compre-
hensive support, German universities have always enjoyed success among students in most countries. In
2012, the countries participating in the Bologna process signed the Mobility Development Strategy, which
identified common goals and directions for activities of individual universities, among which it should be
noted - the development of a system for receiving and integrating foreign students and visiting scientists
carried out in accordance with the National Code of Teaching students in German universities [7] and the
European Charter for Researchers and the Code on the Rules for Hiring Researchers [8], increasing
foreign academic mobility and German students and teachers, increasing the attractiveness of German
universities as a place of education and science, inviting talented young scientists from other countries to
develop scientific cooperation, exchange experience, increase motivation to study at foreign universities
with German students, etc.

In Germany, a two-tier system of selection of international students is formed, characteristic for ma-
ny modern Western countries. The first level covers the scope of scientific and educational policy, the
second - refers to the sphere of immigration policy. At the first level, the main objectives of the state
policy are promotion of the international activities of higher education institutions, strengthening of the
processes of internationalization of higher education and to strengthen the image of Germany as a leading
educational and scientific center. At the second level, conditions are created for the integration of foreign
students after graduation and their successful entry into the labor market. In 2005, the country carried out
a reform of immigration legislation, which established more liberal rules for the entry and stay of foreign
students from the third countries.

Today in Germany there are over 340 higher educational institutions, where more than 1 million 800
thousand students are studying. According to the report “Wissenschaft weltoffen” (“Science opened to the
world”), in 2015, 321,000 foreign students attended German universities and by 2020 it is predicted that
this number will increase to 350,000 people [9]. According to the report of 2016, the Minister of Educa-
tion and Research, together with DAAD and the German Center for Research in Science and Higher
Education, in 2014, in German universities and Scientific and Research Institutes taught, more than
85 thousand foreign scientists were engaged in research work, 43 thousand of German scientists worked
abroad [10].

The mandatory document for admission to any university in Germany is a Certificate of maturity -
"permission to study" - "Hochschulzugangsberechtigung". Depending on the type of Certificate of matu-
rity, German official statistics and German law distinguish two categories of foreign students:
Bildungsinldnder and Bildungsinldnder and Bildungsaldnder. The category “Bildungsinldnder” includes
international students, enrolled in a German university with a Certificate of maturity, obtained after
graduating from a German school in Germany or abroad. The Certificate of maturity of the German
school, obtained abroad, must be equivalent to the German Certificate of completion of secondary educa-
tion, that is, in accordance with the German law on education, it must confirm 13 years of secondary edu-
cation. The group of foreign students “Bildungsauslénder” includes foreign citizens who have received the
Certificate of maturity abroad, not equivalent to the German HZB.
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One of the forms of international educational cooperation at the end of the XX century was the
opening of bi-national universities abroad on the basis of intergovernmental agreements and treaties. The
specific feature of the activities of such universities are joint diplomas, integrated courses.

Germany is one of the first countries to use the principles of the dual education system. The educatio-
nal process is carried out by synthesizing of production as an intern and studying the theoretical part in an
educational institution, which leads to the effectiveness and efficiency of using the knowledge and skills
gained. At the same time, the training of specialists at various levels of the profile is based on the demands
and requirements of the personnel market, which makes it possible to ensure professional mobility and
competitiveness. The system is funded by the state and enterprises. The competence of the state includes
training at the enterprise, and the competence of the region includes training in a professional university.

Consequently, in recent years Germany has accumulated serious experience in the area of interna-
tionalization of higher education, as evidenced by the significant legal and regulatory framework, regu-
lating this process. The analysis of the considered German initiatives to recruit foreign students shows that
they are important for German society. It is commonly agreed that their presence contributes to the inter-
national exchange of knowledge and intercultural competences, therefore, improves the quality of German
education. Foreign graduates are even more important as highly qualified specialists who speak German
language, know the culture and methods of work in Germany, have skills that can significantly accelerate
their social and economic integration into German society.

The Republic of Turkey. Particular states, due to their historical, economic, and cultural characteris-
tics, understand internationalization in a different way. For Asian states, internationalization derives from
the strategic necessity for radical changes and reforms aimed at “catching up” with the West; accordingly,
they are seeking to expand the international student population, increase international activity and use
English more frequently. This is typical for Turkey due to the historically established orientation towards
the Europeanization of the country. Over time, the internationalization of education as an active and
effective international cooperation for the purpose of mutual enrichment and exchange of experience in
the area of education has become part of the development strategy of this state.

Today, Turkey, having achieved some success in the development of higher education, participates in
the creation of a European higher education area on equal terms with other countries and, thus, is seeking
to move to a higher level of development in order to adequately respond to the challenges of time. The
growing and diversifying demand for higher education accessibility, in new areas of study and interdis-
ciplinary research, new training requirements, the accelerated development of modern information and
communication technologies determine the innovative nature of the educational and scientific path of
Turkey. In Turkish system of higher education, academic mobility is carried out in the context of the free
movement of students, researchers and teachers in the framework of cooperation agreements, study abroad
and circulation of brain resources.

The international aspects of mobility and internationalization in the higher education system are
determined by Turkey’s policy in accordance with the national social and economic and historical context,
capabilities, resources, priorities and implemented on the basis of consultations of the Higher Education
Council and the Parliament of the country. The analysis of regulatory documents in the area of higher
education shows that all initiatives of state universities regarding the expansion of mobility at the national
and institutional levels are implemented under the supervision of the Council in order to promote
cooperation and coherence between foreign and Turkish higher education institutions.

After the signing of the Bologna Declaration in Turkey, the growth of academic and scientific mobi-
lity and its improvement is constantly observed. Turkish universities have adopted readily, implemented
and use positively European mobility schemes and tools, such as ECTS, the Lisbon Convention, the
Diploma Supplement, the NARIC and ENIC networks. The particular importance is the participation of
Turkey in the EU -SOCRATES program, aimed at supporting European cooperation in eight areas of
education, from pre-university to the highest level, from new technologies to adult education.

Turkey also implements bilateral exchange programs for students and teachers together with
European countries and the United States, the CIS countries, and promotes international joint programs. In
2003, an integrated program “Double degree diploma of joint degrees SUNY-YOK” was launched bet-
ween the State University of New York (SUNY) and the Turkish Council of Higher Education (in Turkish
YOK) at the bachelor's level [11].
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The expansion of academic mobility creates favorable conditions for the cooperation of Turkish
scientists with their European colleagues, conducting research and internships in the specialty abroad.
46 Turkish universities are members of the Association of European Universities (EUA), and 56 are
members of the International Association of Universities (IUA). Cooperation with European universities
contributes to the globalization of science in Turkey, as well as the implementation of joint research and
dissemination of their results. The country has become a full member of the Sixth Framework Program of
the European Union, which unites the efforts of not only universities, but also private and public research
centers, representatives of large and medium-sized businesses and other participants in the research
process, thereby contributing to the creation of united European scientific space [12].

The Council of Turkey for Scientific and Technical Research (TUBITAK) and the Council of Turkey
for Research in Social Sciences (TUBA), Turkish Academy of Sciences, are active in developing scientific
exchange programs, organizing international scientific conferences, scientific publications in international
publications. Under these circumstances, special attention is paid to the support and promotion of young
scientists who have completed and already completed graduate school and who are at the beginning of
their career as a scientist. Graduate students at Turkish universities receive financial assistance to conduct
the part of their research and post-doctoral studies at foreign universities as part of the expansion of the
country's research potential [13].

In Turkey, there are programs for awarding public and private scholarships to graduate students who
obtain master's and doctoral degrees at foreign universities. The government support program covers
students at state universities only; private universities do not participate in mobility programs. Turkish
government provides similar support to foreign students studying at Turkish universities. Today there are
about 15,000 of them from 115 countries of the world, but mainly from the CIS countries, in particular,
Kazakhstan, Arab countries.

The intensification of mobility in the Central Asian region is due to Turkey’s considerable attention to
the international geopolitical trends of the 20th century, especially the disintegration of the Soviet cartel,
and Turkey’s geographical location at the junction of Turkic and post-Soviet regions and Eastern part of
Europe. Due to active collaboration in the early 1990s in the area of higher education with the Turkic
groups and the former Soviet republics, Turkey has become a kind of regional “center” that welcomes
students and academic figures from these countries. The similarity of languages stimulates student
exchange.

The analysis of foreign literature, analytical documents and materials in the area of internationaliza-
tion and academic mobility shows that today Turkish universities are actively expanding their international
influence, developing new forms of international cooperation for the purpose of mutual enrichment and
exchange of experience in the area of education and science. All this contributes to the globalization of
science and education in Turkey and the creation of united European educational space. Being interested,
on the one hand, in preserving its own national and cultural identity, and on the other hand, in making
optimal use of the experience of European countries in modernizing higher education, Turkey has gained
experience in solving problems related to the general context, which has great interest for our country.

The formulation and research of the problem of the development of modern higher education in
Turkey is determined by the actual continuity and relevance of studying and understanding foreign expe-
rience in defining strategies that the domestic higher education school faces in processes similar in its
orientation and content.

Conclusion. Consequently, the research of the experience of Turkish and German higher education
led to the identification of constructive ideas and strategies, the inclusion of which acquires special
meaning and expediency in the process of reforming domestic Kazakhstani education in the context of
European integration and interaction with science and industry.

In the context of united educational space, international cooperation changes its forms and types of
activity, accumulating potential for solving tasks: achieving a level of higher education that would meet
the needs of a modern international society; balancing the level of national educational systems; ensuring
mutual understanding between nations. The 21st century is not accidentally called the century of educa-
tion. In the modern world, that needs the harmonizing of human relations with everything that surrounds
him, it is education that allows you to develop a new outlook on life, namely, education can become a
unique global value system recognized in any part of the Earth. And it is education that becomes the
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driving force that brings together representatives of different countries and continents in the preservation
of the planet and human civilization [14].

Based on the above approaches in the area of comparative studies, we did not aim to identify specific
solutions or models that should be adapted to Kazakhstan. We also agree with the point of view expressed
by many scientists that the problem of taking over foreign experience is a special subject of research and
requires different approaches, methodology, tools and research methods. We set ourselves the task of
identifying, describing, generalizing knowledge that is related to the characteristics of the essence, the
features of the development strategies of the education system of both countries, their dependence on the
context in which each of the systems functions and develops; search for general patterns in the choice of
solutions and development models for Kazakhstan.

I'. M. Myxam6erkanuesa', Y. M. Myxamberkan’

'C. Ceiidynmun atbinmars Kazak arpoTexHuKaibIK yHHBepcHTeTi, Actana, Kazakcran,
?Ankapa Xamwks! Baitpam Benn Vausepcuteri, Aukapa, Typkus

JKOF APBI BUIIM/II UHTEPHAIIMOHAJIJIAHJIBIPY JIBIH KEUBIP ACIIEKTLJIEPI
(I'®P men Typik Pecnmy0aukachsl MbICAJIbIHIA)

AnHoTanusi. Makaja HeMic aHe TYPIiK JKOFapbl OUTIM OKY OpBIHAAPHIHBIH XaJIBIKAPAIbIK BIHTHIMAKTACTHIKTHI
JIAMBITYIaFbl CTPATETHSIIBIK KOCTapiiaybIMEH JKY3€re achlpyllapallapblHa, COHJal-aK KOJ XKETKI3UIreH HoTHKele-
piHe caJbICTBIPMalbl Taliay JKYpri3yr eapHanraH. Makanana OuriM OepyZiH MHTepHALMOHAJIAHIBIpya CHEKTiIepi,
eKi enmiH OapipIKk OumiM Oepy ACHreWiHIe >KWHAKTANFaH BIHTBIMAKTACTHIK OPHBIKTHIPY TOXKipHOelepiHe CyHeHin
KapacThIPBUIFaH

Bipnecken 6imim Oepy xobamapblH icKe achIpy apKbUIBI KOFaphl OUTiM Oepyni HHTepHAINOHAIIAHIBIPY OiTiM
Oepy camachlH XKaKcapTyFa FaHa eMec, COHBIMEH KaTap eJIiep apachIHAAFbl MOJCHH-0JICYMETTIK, SKOHOMHKAJIBIK XKo-
HE icKepulik OaillaHBICTApAbl OpHATYFa, Q€M XalbIKTaphIHBIH e3apa OalJIaHBICBIH CaKTayFa JXOHE HBIFaiiTyra
KeMeKTecei. byJ )KYMBICTBIH MaKcaThl XOFapbl OUTiM Oepy/eri HHTerpalUsUIbIK MPOLECTEPAiH KOIl eIIeMIUTIriH
3epTTey Oonbin TaObuIambl. Kazipri TaHma XasbIKapajiblK OaillaHBICTApPABIH JaMybl, FbUIBIM, DKOHOMHKA >KOHE
MOJICHHET CajajapblHbIH WHTEPHAILMOHANJAaHYbI, HIENIIMENHTIH xahaHIbIK NpoOiieMaaplblH KYLICl — aJeMIiK
TOKIPUOCHI 3epTTEY/IH MaHbI3bUIBIFBIH TaFbl Oip MOPTE AQJIEIICHII.

TyiiiH ce31ep: HHTCPHAIIMOHAIN3AIIHS, )KOFAPFBI OUTIM, KaXaHAaHy, MOOWIBALIIK, Tyaabl OLTiM.

I'.M. MyxamGerkannesa', ¥.M. Myxam6erkaan’

'Kasaxcknii arporexundeckuii yansepcuter uM. C. Ceiiyumna, Acrana, Kasaxcras,
*Yunpepcuter Aukapa Xamin baitpam Benu, Aukapa, Typuust

HEKOTOPBIE ACIIEKTbI THTEPHAIIMOHAJIN3AIIUU BBICILIET'O OBPA3OBAHUA
(na npumepe ®PI' u Typenkoii Pecnny0mnku)

Annotanusi. CtaThsi NOCBSILEHA COMOCTABUTEILHOMY aHAIN3Y MPOLECCa Pa3BUTHSI MEKIYHAPOIHOTO COTPY -
HHYECTBAa B chepe BBICIIET0 00pa30BaHMs, OCYIIECTBISIEMOr0 HEMELIKUMH M TYPELKUMH BY3aMH, €r0 CTpaTernyec-
KOMY IUIAaHHPOBAHUIO, MEPaM I10 €r0 OCYILECTBICHHIO U JOCTUTHYTHIM pe3yibraTaM. Ha oCHOBE ombITa IBYX CTpaH
[0 OpraHU3aluy COTPYJHHYECTBA B 00pa30BaHMM Ha BCEX YPOBHSX €ro IOJYUYECHUs, B CTAaThe IPEJCTABICHBI Cy-
IIECTBYIOIIME ACIEKThl WHTEPHAILMOHAIHM3AMM 00pazoBaHHs. OTMEYEHO, YTO WHTEPHAIMOHAIHM3AIHMS BBICLIETO
00pa3oBaHUs Yepe3 Pealli3alli0 COBMECTHBIX 00pa30BaTENbHBIX IPOEKTOB CONCHCTBYET HE TOJBHKO MOBBIICHUIO
KadecTBa OOY4YEHHs, HO M YCTaHOBJICHHIO COLMAIBHO-KYJIBTYPHBIX, JKOHOMHYECKUX W JIEJOBBIX CBS3eH MEXKIy
CTpaHaMH, ¥ OKa3bIBAET COACHCTBHE COXPAHEHHUIO U YKPEIUICHNIO B3aMOJEHCTBIN MEXTy HapoJaMy MHUpa.

Lenbto maHHON PabOTHI SBIAETCS UCCIEAOBAaHHE MHOTOACIIEKTHOCTH MHTEIPALIMOHHBIX IIPOLECCOB B BHICIIEM
oOpa3oBaHud. PacTymmas B3auMOCBS3b M B3aMMO3aBHCHMOCTh CTPAaH M HapOJOB COBPEMEHHOTO MHpA, HHTEPHALNO-
HanM3anusi 00pa3oBaHKs, HAyKH, SKOHOMHUKU U KyJbTYpbl, 000CTpEHHUE III00ABHBIX NPOOJIEM, pelIeHue KOTOPBIX
HEBO3MOXKHO 0€3 BbIXOJIa 32 HAlIMOHAIBHBIE PAMKH M TOCYIapCTBEHHbBIE TPAHUIIBI — BCE 3TO 00YCIIOBIMBAET MIEPBO-
CTETICHHYIO0 Ba)KHOCTh M3YyUYEHHS MHPOBOTO ONbBITa B Pa3HBIX cdepax OOLIECTBEHHOW JKM3HHM U 00JACTSIX HAYYHOTO
3HaHUS.

KitoueBble cji0Ba: MHTEpHALMOHAIM3ALMs, BhICIIee 0Opa3oBaHUE, III00aIM3aIMs, MOOMIBHOCTD, JyaJIbHOE
oOpa3oBaHue.
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ANCIENT SARYNS OF THE GREAT STEPPE

Abstract. In the program article “Seven Facets of the Great Steppe”’by N.A.Nazarbayev the assignments are
designated, which assume the implementation of a set of measures aimed at their informational support and phased
implementation. It emphasizes that “... weneed to publish a collection “Ancient motifs of the Great Steppe”- a
collection of significant works created for traditional Kazakh musical instruments: kobyz, dombyra, sybyzgy, saz-
syrnay etc. The folklore and melodies of the Great Steppe should acquire “a new breath” in a modern digital format”
[1, 4 p.]. Currently the main goal of the joint efforts of scholars in folklore studies (philology and art history) is to
collect the ancient motifs of the Kazakh people, determine their best variants in rites and customs, kuy for kobyz,
dombyra, sybyzgy and sazsyrnay, epic and song poetry, present selected patterns in musical notation, audio, video
materials and scientific comments in three languages (Kazakh, Russian and English) in digital format as relevant
intellectual products.

The proposed “steps”, which have a humanitarian focus, are significant at national and international scale. The
best patterns of musical heritage of the Kazakh people, first presented in digital format in the Anthology “Uly
dalanyk kone saryndary” (“Ancient Saryns of the Great Steppe”) with notation texts, adapted scientific comments in
three (Kazakh, Russian and English) languages (with online application), are in demand not only in educational and
pedagogical activities of the academic and teaching staff of various universities, in general publicity, but also in the
process of their popularization in the global space.

Key words: motive, song, kuy, epic, folklore, rite, tradition.

Introduction. At present, in the context of globalization, the process of accumulation of published
ethnographic collections, scientific monographs is obvious, while the published materials are used
theoretically and practically. As a result of constant efforts of famous scholars and art history specialists,
who worked for many years at the M.O. Auezov Institute of Literature and Art, its rare foundation
represents a treasury of Kazakh (including musical) folklore. The collection of materials to the foundation
began approximately in 1932. At the same time, until 1955, the fixation and recording of music (and
accompanying information) was done directly from the performers. Since 1955, the preservation of the
heritage was provided by sound recording on tape. In addition, the field materials have been reflected in
musical ethnographic collections.

So, the following collections have been published - B.G. Erzakovich “Folk songs of Kazakhstan"
(1955) [2], Z. Zhanuzakova “Instrumental music of the Kazakh nation. Kuy for dombra, kobyz and
sybyzgy” (1964) [3], T. Bekhozhina“200 songs of the Kazakhs” (1967) [4], T. Mergaliyev “Domby-
rasazy”(1972) [5], A. Temirbekova “Kazakh folk songs”(1975) [6], B. Erzakovich, B. Karakulov,
Z. Kospakov “Kazakh musical folklore”(1982) [7], etc. For example, the collection of A. Temirbekova of
1975 “Kazakh folk songs” included materials of expeditions of 1958-1959. E. Rakhmadiyev, Z. Nazh-
medenov, S. Kuzembay, T. Bazarbayev and others participated in it.

In the 1980s, from the data on the trips of the Institute staff, we see that part of them were devoted to
the creative works of specific personalities. For example the collections published later aboutthe indivi-
duals: Sugir Aliyev — “Zhanadauirzhyrshysy” (1980) [8], Birzhansal - “Lailimshyrak” (1983) [9], Zhayau
Mussa - “Aksisa” (1985) [10], Abay Kunanbayev — “Aitymsalem, Kalamkas” (1986) [11], Akan sere —
“Manmanger” (1988) [12], Aset — “InzhuMarzhan” (1992) [13], Ukililbrai — “Gakku” (1995) [14], etc. At
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present, all these collections are still actively used in educational process in almost all educational
institutions of the Republic of Kazakhstan on subjects related to the national culture and music. However,
unfortunately, the fact that a lot of work has been done in preparing them for publication by the
researchers on folklore of the M.O. Auezov Institute of Literature and Art, remainsun known: nowhere
and nobody mentions it, and the next generations don’t know.

Methods. In this article a set of methods, including scientific and cognitive, scientific and educa-
tional, as well as those associated with musical and ethnographic activities and chronological systematics
of the material is used. In the implementation of the research, the attention is paid to the development of
scholars in philologywho wrote about the Kazakh worldview, mentality, life style, customs and art. In this
series, we should mention the names and valuable works of A.S. Pushkin, A. Baitursynov, M. Zhuma-
bayev, S. Seifullin, M. Auezov, S. Mukanov, Z. Akhmetov, S. Kirabayev, S. Kaskabassov, R. Berdibayev,
M. Myrzakhmetov, B. Uakhatov and many others.

In view ofdata processing for this article, the works of researchers who laid the scientific foundations
of the world level were taken into account. They are -B. Basilov [15], R. Brandle [16], A. Chekanovskaya
[17], D. Klabe [18], T. Levin [19], S. Merriam [20], and others. In addition, the research work of the
Hungarian scholar Janos Sipos, who collects Kazakh folk songs and published musical and ethnographic
work, was taken as a basis [21].

In studying the topic, the fundamental developments of Russian scientists are taken into account in
terms of generalization and systematization. We should mention, E. Gippius [22], E.M. von Hornbostel
[23], S. Shin [24], and others - their works can serve as the basis for the proposednew publication. From
this point of view, such approach, which reveals the lines of continuity of the epochs, starting from
antiquity, has not been implemented at the global level until today. Since the main idea of the undertaken
activities is fundamentally different from the existing ones, the support and funding from the State is
assumed.

Scientific novelty lies in the study of ideological and semantic content of the chosen concept, as well
as in the definition of genre-compositional specifics. It is important that in the artistic discourse the natio-
nal spiritual values are fixed, which reveal their content.

Study. The expedition records and numerous transcripts presented in the musical-ethnographic
collections by B. Erzakovich, Z. Kospakov, B.I. Karakulov, A.Z. Temirbekova, T. Mergaliyev, T. Bekho-
zhin, K. Zhuzbasov and others should be indicated as prerequisites for the development of this research
topic, as well as the collections "Kazakh musical folklore", "Kazakh folk instrumental music", published
as a result of the planned expeditions and trips of the staff of the M.O. Auezov Institute of Literature and
Art.

These collections include the works performed by unique performers, which are stored in the
Institute’s fund. So, in this regard, the question arises whether the skill of prominent artists is limited only
by musical notation and preservation in the recordings on tape recorders?

Cassette Expedition Who made a recording Performer Materials
ILA -74 | 1970, December, B.Karakulov, Aubakirov Bekbergen | Medical songs:
Kyzylorda region, Z.Zhanuzakova Born 1897 - baksy Bagsisarmi (1-10).
Syrdarya district, Keregeboyikerjilan.
collective farm October Shubar at sarini.
Kozbenbettifisarini
1LA-67 1965, August T. Bekkhozhina Alzhanov Aitybay - Ritual songs saryns:
Omsk Region, singer, performer Qulagin dombiranifi buraganda.
Moskalensky District Jastigt1 eske alayiq.
Buralip dnge salip.
Oynap,oynap,oynap qoy.

Eslamnifi qostaswi.
Rispaydiiijastayswgaketkeni.
Arman.

Qanatingarsiga da salmaydi.
Qurdasimisagazil.
JalgawYagsan.
Birnesesizgearnapjazdimxat.
Almaty.
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Currently, the novelty of the work lies in the study of the invaluable heritage in a new aspect and
presentation of the results as intellectual product, in which, notation patterns in digital format, deve-
lopment of audio and video materials and publishing a joint musical and ethnographic work-the Anthology
(with online application) in three languages — Kazakh, Russian and English. Unlike the first collections,
informative and educational comments should be given in three languages in a scientifically accessible
form, and in view of the wide coverage of academic publications — it is important to select the best works
of the spiritual heritage of Kazakhstan, for the first time in such format and present them to the world
community.

The message of N. Nazarbayev: “it is necessary to actively transfer archival data into digital format,
so that not only to accumulate them, but also make them available to all interested researchers and wide
publicity” [1, p. 4] — results at the revival of the heritage accumulated and preserved in the Institute’s rare
foundation, which allows to take a fresh look at the ancient motifs of the Kazakh people.

Ancient motifs -are also ancient times of national culture, which, in turn, in accordance with the
requirements of the life, have evolved over the centuries, developed in their own way, covering several
historical periods. These are the first folklore patterns, which reflected the basics of ritual, epic genres, as
well as folk music, which predetermined the relevance of lyrical songs, traditions of aytys, instrumental
music, which had a significant impact on the work of folk composers — sal, sere, akyns, kuishi. Therefore,
their place in the history of our cultural heritage is very firm and unique. From this point of view, the
words of E. Taylor (1832-1917), English scientist, cultural expert and ethnographer, are noteworthy, who
in his famous work “First Culture” emphasized: “different stages of culture, demonstrating its gradual
development, represent a legacy of the past century and play an important role in shaping the future” [25,
p-18].

To reveal its (ancient folklore) artistic and structural features, genesis, unique and regional features of
national music, to show the evolutionary development of genre and compositional types — is a complex
historical and theoretical issue in the study of traditional art.

The materials presented in the rare foundation of the Institute (7000 storage units) should be
systematized in a following way:

1. “The ancient saryns of the Great Steppe” (ritual motifs, folk songs and melodies of sal and sere).
The history of Kazakh customs, daily life and rituals dates back to the time when the Kazakh community
was just beginning its independent identity. Spiritual values which formed from this period spread orally
and reached our time. This section will be composed of wedding motifs — the songs “Toi Bastau”, “Jar-
Jar”, “Synsu”, “Aryz Olen”, especially “Betashar”, in funeral rite - songs “Estirtu”, “Joktau”, “Zhubatu”,
“Zar”, “Konil aytu”etc. In addition, variants of the models “Besik zhyry”, “Tusau kesu zhyry”, “Sana-
mak”, “Alip-bi”, “Zhumbak”, “Otirik olen”, which emerged in connection with children's folklore.

Folklore patterns that appeared in connection with celebration of Nauryz, Oraza ayt, Kurban ayt,
calendar songs “Badik”, “Kulyapsan”, which refer to certain traditions associated with ancient beliefs,
require new consideration. The future publication assumes conducting the coordinated works on regional
specifics of folk songs. At the same time, when classifying them, “simple songs” (“Kara olen”), lyrical
songs, historical songs, etc. should be taken into account to a certain extent.

Representatives of traditional art reached the XIX century with a high level of oral professional
composer creativity. During this period, it was also distinguished by original and individual style of the
poets and singers. In view of modern requirements, the songs of Birzhan sal, Akan sere, Abay, Shakarim,
Zhayau Mussa, Mukhit, Baluan Sholak, Aset, Madi Estay can be categorized as relevant and studied. At
present, the works by well-known Kazakh performers are presented, including: Estai Berkimbaev,
Zhambyl Zhabayev, Kenen Azerbayev, Issa Baizakov, Kosymzhan Babakov, Kuan Lekerov, Kalka Zhap-
sarbayev, Kurmanbek Zhandarbekov, Manarbek Yerzhanov, and others. Their voices are fixed in the
records of the Rare Foundation of the Institute.

Currently, the authors of Master’s and PhD thesis are interested in the creativity of these people, but
the inconvenience is that the applicant who is directed from the University, which issued a letter of
permission, also is unable to use these materials for listening. On the one hand, there is a shortage of
technical equipment which is produced in the last century, and on the other hand, the decks are outdated
and unsuitable for use. In this regard, and taking into account the capabilities of the new equipment, before
re-recording, it is necessary to do selection and work to achieve sound purity.
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2. “The Ancient Saryns of the Great Steppe” (folk kyu and motifs of famous kyuishi). The heritage of
the Kazakh nation is unique, its specificslies in music patterns for kobyz, dombyra, sybyzgy, sazsyrnay,
etc. There are legends and stories which are accompanied by these kyu. In this direction, it is foreseen to
undertake a careful selection of legends and musical versions of kuy into the collection of the selected
works. Regional kyu have developed in instrumental music on the basis of folk kuy. Author’s kuy testify
on the outstanding representatives of each region. These are Abay, Makhambet, Kurmangazy, Daulet-
kerey, Tattimbet, Ykylas, Esir, Kazangap, Sarymalay, Dina, Sugur-kyuyshi, who represent the unique
values of our nation.

3. “Ancient Saryns of the Great Steppe” (motifs of the epic and epic songs). Inthe Rare Foundation of
the M.O. Auezovinstitute of Literature and Art, the records of the motifs of the epic, dastans, zhyr, terme,
and wills that make up a special part of the spiritual heritage of the Kazakh people are preserved. Among
them there are variants of the epic “Alpamys” performed by Rakhmet Mazkhojaev and Sergazy Kalym-
betov, “Kobylandy batyr” performed by Sungat Kalybayev, “Kozy Korpesh - Bayan sulu” performed by
Shakir Abenov, which were recorded by the corresponding member of the NAS RK B.G. Erzakovich.
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The activities on systematizing and defining the performing versions of the heroic epic, lyrical epos,
social and dailylife epicby genre character of these epic works will be continued. At the same time, the
proposed system requires a search among the population of the existing patterns of the epic “Kyz Zhibek”,
which is part of the lyric epic, and “Ayman-Sholpan”, which is recognized as social-daily life. Therefore,
trips to certain regions of Kazakhstan have been planned.

— 124 ——



ISSN 1991-3494 3.2019

This work, carried out on the basis of N. Nazarbayev's idea “Ancient motives of the Great Steppe”,
undoubtedly, can further promote the authority of our State at global level, use the eternal heritage of our
nation in a modern format which is accessible to different generations.

Conclusion. The results of this work will be in demand in the educational process precisely in this
direction (on a national and international scale), since they have a general humanitarian focus. It is a well-
known fact that representatives of the intelligentsia will receive State support through the restoration of
Humanitarian Departments in the Universities of the country: “We need not only engineers and physi-
cians, but also educated people who are able to deeply understand modern period and the future”. Based
on this, the amount of work that is significant for several areas of humanitarian sphere is important for the
implementation and isoriented towards all genres of Kazakh traditional musical art. Folklore patterns and
notation texts presented in three languages, in Kazakh, Russian and English, available in digital format
and as a scientific-musical-ethnographic work — the Anthology (with online application) are relevant as
supplementary means to the publicity and current faculty of various educational institutions, including
specialized secondary and creative universities. The need to study them is obvious “in view of moder-
nization in the globalization era of “the national code” and “national culture” in traditional music, through
the identification of negative aspects, the designation of the advanced competitive achievements” [26,
p-171].

The impact of the expected results on the development of science and technology and the expected
social and economic effect are quite obvious. The national Anthology will be published based on the
results a scientific publication. The proposed collection will be digitized, open and accessible for active
use in public and social areas.

T. b. Fadyp6ekos’, A. K. Omaposa’, A. %K. Kazryranopa®

'O36ekcTan PecnyOnukachiHbIH MeMIICKETTIK KOHCEpPBATOPHUACH, TallkeHT, ©30eKCcTaH,
2K¥pMaHFa31)1 ateiHaarel Kazak ¥ nTThIK KoHcepBaTopusichl, AnMatsl, Kazakcran,
*M. Oye30B aThIHIaFb OIEOHET KOHE OHEP HHCTHTYTHI, AMaThl, Kazakcran

YJIBI IAJTAHBIH
KOHE CAPBIH/IAPBI

Annoranus. H. Hazap6aeBTeIH: «¥IBI HamaHBIH KETi KBIPBD» MaKaJlachIHAA aKHapaTTHIK KOJIay >KoHE Oip-
TIHZEI aTKApbUIATHIH iC-IIapagapablH MIHAETTEpl OeriienreH. by perre: «...Ka3akThIH KOOBI3, JOMOBIPA, ChIOBI3FHI,
ca3chIpHail )koHe 0acka [a JOCTYpili My3bIKaJIbIK aclanTapMEeH OpbIHJAyFa apHAJIFaH MaHBI3[bl TYBIHIBIIAP TONTA-
MachlH — «¥JIbl JalaHbIH KOHE capblHAApbD» OachIll LIBIFapy KaXkeT. YIIbl JajdaHbIH (QOJIBKIOPE! MEH oyeHAepi 3ama-
HayH uu¢pibK GopMaTTa «KaHa THIHBIC» anysl THic» [1, 4 6.] — neren.Kasipri yakpITTa, (ONBKIOPTaHYIIbI FaIbIM-
JapabiH ((GrI0JI0rTap MEH OHEPTAHYIIBLIAP )Y)KBIMIIBIK KYIIIMEH KOJIFa ajibIHFaH HETi3r1 MaKcaThl— Ka3aK XaJIKbIHBIH
KOHE CapbIHIApbIH JKUHAKTAI, 9JET-FYPBII KOHE TYPMBIC-CANIT SHJEPIHIH, KOObI3, JOMOBIPa, CHIOBI3FHI JKOHE Ca3-
CBIpHAH KYIJIepiHiH, 3110C jKoHE JKbIp MaKaMJIapbIHBIH, CaJl-CEpijep MEH JoyecKep KYHIIisiep TybIHIbUIAPbIHBIH Y3/IiK
HYCKAaChIH alKbIHJAI, TaHJaMajbl YITUICpAIHHOTAIBIK XKOHE ay/IM0 MaTepHalJapblH JKoHE YII Tiiie (Kasak, opbIC
JKOHE aFbUIIIBIH) FBUIBIMHU TYCIHIKTEMECIH >Ka3blll, 3UATKEPIIK OHIM peTiHe TU(PIBIK (opMaTTa IBIFapy.

Oprak IyMaHUTapiblK OarblTa TYKBIPBIMIAP MEH HOTIDKENEPIIH YITTHIK JKOHE XalbIKapalblK ayKbIMABLIBIK
MaHBI3bI PEKIe JIeN KbICKala TYHiHaeMi3. TYHFBI peT, Ka3aK XaJKbIHBIH TaHIaMabl My3BIKAJIBIK Mypachl « ¥ JIbl
JTAJTaHBIH KOHE CapBIHIAPBIH/IA» MY3BIKAJBIK YITUIEpI MEH HOTa MOTIHIEPI JKOHE YII TLIIE, SFHH Ka3aK, OpbIC )KOHE
aFBUIIIBIH TUIAEPIHIE FBUIBIMU TYCiHiKTeMeci IUGPIBIK (GopMaTTa YCHIHBUIBIN, apHAHBl OpTa JKOHE >KOFaphl OKY
OPBIHAAPBIHAQ, KOIIILTIK KayblM MEH apHalbl IIYFBUIIAHATHIH IPOGECCOpPIBIK KypaMFa KOMEKII Kypajbl peTiHae
KEHIHEH KoJAaHbpIaabl. EmiMi3aiH cant qocTypiH KaiTa >KaHFBIPTY MaKCaTBIHAA KYHAETIKTI TYPMBIC TIPIIUTIKTE K-
HE 3MSATKEPIIIK OHIM peTiH/Ie IeTeN K HApbIKKa YITTBIK JSCTYPAL ASPINTey MAaKCaThIHAA /1a CYpaHbICKA e OO0JIa/IbL.

Tyiiin ce3mep: capbiH, oH, Kyii, 3110C, (OJIBKIOP, TYPMBIC-CAIT, TICTYP.
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JIPEBHUE CAPBIHBI BEJIMKOM CTEIIN

Annotanusi. B nporpammuoii cratee «Cemb rpaneii Benukoii cremm» H. A. HazapbaeBa 0603Ha4YeHBI TIOpY-
YeHUsI, IPEAIOoIaraonife OCyIIecTBICHNE KOMIUIEKCa MEPOTIPUSATHH, HAIIPAaBJIEHHbBIX Ha NX WHPOPMaIMOHHYIO HOA-
JIEp)KKY ¥ IIO3TalHYyI0 peaju3anuio. B Hell moaYepKHyTO, YTO «...HY>KHO BBIITYCTHTh COOpPHHK «J[peBHHE MOTHBBI
Benukoii crenm» — KOJJIEKINIO 3HAYMMBIX [TPOU3BECHUH, CO3aHHBIX AUl TPAAUIIMOHHBIX Ka3aXCKUX MY3bIKAIbHBIX
WHCTPYMEHTOB: KOOBI3a, TOMOPBI, CHIOBI3THI, ca3chlpHas M Apyrux. Ponbkiiop n Menonun Benmukol crenn TOIKHBI
obpectu “HOBOE AbIXaHHE B COBpeMEeHHOM muppoBoM dopmare» [1, 4 c.]. [maBHas 1enp MpeInprUHAMAEMbIX B Ha-
cTosIIee BpeMs KOJJICKTHBHBIX YCHIIAN YUEHBIX-(OIBKIOPUCTOB ((PIIIOIOTOB M MCKYCCTBOBEAOB) — COOpaTh JPEB-
HHE MOTHBBI Ka3aXCKOTO Hapoja, ONPeIeInTh JydIlde MX BapHaHTHl B 00psgax W oOblHasx, KIOWIX AJ KOOBI3a,
JOMODEI, CHIOBI3TBI U CA3CHIPHAS, BIIOCA U MIECEHHOH I1033MH, NPENCTaBUTh U30paHHbBIe 00pas3ibl B HOTHOM 3alucH,
ayauo-, BUIeOMaTepualaXx M HayyHbIX KOMMEHTapusX Ha TPeX s3blkaxX (Ka3aXCKOM, PYCCKOM M aHIJIHHCKOM) B
QpoBoM (opMaTe KaK aKTyalbHYIO0 HHTEIUIEKTYIbHYIO IIPOAYKIIMIO.

AHOHCHpYEMBIE TOJIOKEHHS M Pe3yJIbTaThl, UMes OOIIeryMaHUTapHYI0 HAIpaBJIeHHOCTh, 3HAYMMBbI B HAIMO-
HaJIbHOM W MEeXIyHapoaHoM MaciuTtale. Jlydmne o0pa3ipl My3bIKIBHOTO HAacequsi Ka3aXCKOTo Hapo/a, BIIEpBbIE
IIpe/ICTaBIICHHBIE B «¥JIbI JaJlaHbIH KOHE capbiHaape» («/IpeBHue capbinbl Benukoil Cren») B nnppoBoM ¢opmare
C HOTHBIMHM TEKCTaMH, aJalTHPOBAHHBIMH HAayYHBIMM KOMMEHTAapHsMH Ha TpeX (Ka3axCKOM, pYCCKOM U
AHTJIMIICKOM) SI3BIKaX, BOCTPEOOBaHBI HE TOJIBKO B y4eOHO-00pa30BaTEFHON U MEAATOTHYECKON NEATEIHHOCTH TIPO-
(heccopcKo-TIpenoaaBaTeIbcKOro cocTaBa pa3HONpo(mIbHEIX BY30B, B mIMpOKNX Kpyrax oOIMIECTBEHHOCTH, HO U B
MpOLECcCe MX MOMYJISIPU3alui B MUPOBOM IIPOCTPAHCTBE.

KiroueBble cj10Ba: MOTHB, IIE€CHS, KIOH, 3110C, (GOIBKIIOP, 0OPSA, TpaAULIKSL.
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PROTECTIVE COATINGS FOR WALLS AND ROOF OF TANKS
MADE OF GRANULAR FUSED NON-COMBUSTIBLE SUBSTANCES
AGAINST FIRE EXTENSION

Abstract. As a result of the research, there has been improved the technology of applying new foaming agents
and means of limiting the spread of the flame during fires in storage facilities. The analysis of putting out flammable
liquids indicates that if the fire is not eliminated at the initial stage, the fire passes to a prolonged stage, where an
additional amount of forces and means will be required. To eliminate this stage, an additional amount of forces and
means will be required. There have been developed and experimentally tested protective coatings for the walls and
roofs of tanks made of granular fusible non-combustible substances as additional passive protection against fire
extension. Besides, in laboratory and semi-industrial conditions, there were studied the possibilities of using internal
and external coatings. Protective coatings possess fire-resistant properties. They allow reducing the temperature of
the walls of vertical steel tanks. The given protective coatings prevent the occurrence of static electricity charges.

Key words: fire protection, fire protection technology, oil products, tank, combustible mixture, granular ma-
terials, heat flow, film thickness, foam destruction, highly inflammable liquid.

The program of industrial and innovative development of the Republic of Kazakhstan implies serious
structural changes in economic growth due to the development of various sectors of the economy, inclu-
ding those that may present a potential danger to the population, one of which is fire and explosion hazard
of the oil and gas industry of the Republic of Kazakhstan. Damage from fires and explosions at refineries
has enormous proportions and a tendency of constant growth. As the level of technical equipment of
production increases, its fire risk also increases.

Emergencies at oil and gas facilities are often accompanied by fires that cause economic, environ-
mental, material damage to the state. During fires at these sites, a large amount of thermal energy is re-
leased, that by means of radiation affects the objects around the fire and forms new fire areas [1].

Fires of flammable liquids in vertical steel tanks are of complex and prolonged nature. The analysis
of putting out flammable liquids indicates that if the fire is not eliminated at the initial stage, the fire
passes to a prolonged stage, where an additional amount of forces and means will be required. Putting out
flammable liquids in vertical steel tanks is very rarely achieved at the first stage. This is accompanied
by many reasons, one of which is the poor efficiency of the physicochemical properties of the foaming
agent [2].

In case of accidental spills of oil products, when risk of fire arises in storage facilities, it is necessary
to assess the degree of danger. Oil products are divided into highly flammable liquids and flammable
liquids, the vapors of which can form explosive mixtures with air. In case when the flash point of these oil
products is higher or equal, a combustible mixture appears above the open surface of the liquid fuel. If this
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mixture is set on fire, the flame will spread across the surface of the liquid fuel at a speed of 1.2-1.4 m/s.
In a closed container, the flame spreads at a speed of 0.3-0.7 m/s.

The assessment of the fire hazard of spills is characterized by the following main criteria:

— self-ignition temperature;

— flash point;

— flammability potential;

— concentration limits of explosive mixtures.

The flash point is closely related to the boiling point, i.e. with evaporation. The lighter oil product is,
the better it evaporates, and its flash point will be lower. For instance, gasoline fractions have negative
flash points (up to - 40 °C), kerosene fractions have flash points within 28-62 °C, diesel fuel fractions -
50-80 °C.

Fire extinguishing and fire prevention equipment that currently exists do not fully ensure the safety of
tanks. Systems and devices designed to extinguish fire in tanks do not allow them to be quickly extingui-
shed in a short period of time, leading to an explosion and subsequent fire extension [3].

Theoretical and experimental studies using reliable calculation methods aimed at developing and
applying constructive and planning solutions, technologies, devices and means of limiting the spread of
fires are still in demand in the oil and gas industry [4].

In this regard, the research aimed at developing a set of fire protection and extinguishing agents for
highly flammable liquids technologies is relevant and timely

The development of stable foams is formed on the complex use of foaming solutions of polymeric
substances that coagulate when contact with organic solvents and surfactant mixtures, where a special role
is given to fluorine-containing compounds with high surface activity [5].

For the research, there was used a wide range of substances produced by industry and synthesized in
the laboratory. Fluorinated surfactants were synthesized at the Institute of Chemistry of the Ministry of
Education and Science of the Republic of Kazakhstan and K.I. Satpayev Kazakh National Technical
University. There were conducted the experiments on extinguishing the flame of oil products and deter-
mining the fire extinguishing efficiency of the foam with the subsequent verification of the results of
extinguishing fires of flammable liquids in various storage tanks and trays at the chair of operational and
tactical disciplines of Kokshetau Technical Institute of the Ministry of Emergency Situations of
Kazakhstan.

In modern practice, there are used internal and external coatings, which lower the temperature of the
walls of the tanks, prevent the occurrence of static electricity, and also have fire-resistant properties. There
is also the possibility of using fusible coatings, which in case of temperature increasing inside the tank
during combustion will become liquid and spread over the surface of the liquid in the tank. In this case,
high temperature will be an important requirement for these coatings. To determine the range of the
required melting point, in table 1 there are given oil and oil products ignition temperatures, as well as the
temperature of flame combustion.

Table 1 — Flash point, flash ignition and flame combustion temperature of oil and oil products

Temperature, °C
Type of the product - —— —— - Notes
Flash point Flash ignition Autoignition Flame combustion
0Oil 130...320 35...121 300...350 1100...1300
Gasoline AI-95 39 39 255..370 1300...1400
Gasoline AI-92 32 39 255...370 1300...1400
Gasoline AI-80 27 39 255...370 1300...1400

The range of the melting point at the upper limit is determined by the temperature above 1000 °C.
The lower melting limit of the material must be higher than the temperature. Currently, there are many
non-combustible materials that can be used as coatings for the inner walls and roof of the tank. There were
selected the following materials to compare:

— foam glass;

— sodium liquid glass;
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— polybutylene terephthalate;

—silica gel.

Since these coatings will be constantly present on the surface of the inner walls and on the roof of the
tank, it is necessary that they should meet the following requirements:
1. Chemical resistance to stored products;
2. Work in the temperature range of the tank service treatment;
3. The melting point is lower than the flame combustion temperature of the product, but higher than the

operating temperature;
4. The combustion temperature is higher than the flame combustion temperature of the oil product.

Thus, all the given materials, with the exception of polybutylene terephthalate, can be used as
coatings to protect the tank. There were developed and experimentally tested two coating schemes: on the
walls of the tank and on the roof. The properties of the materials are given in table 2.

Table 2 — Characteristics of the materials for internal coating of the walls and roof of the tank

Characteristics Foam glass Sodium liquid glass Polybutylene terephthalate Silica gel
Melting point, °C 730 1200 225 1610

Combustion temperature, °C - - _ _

High in temperature range

Chemical resistance high high from 20°C to 60°C

high

Thus, all the given materials, with the exception of polybutylene terephthalate, can be used as
coatings to protect the tank. There were developed and experimentally tested two coating schemes: on the
walls of the tank and on the roof. Both variants are optimal for using. The most effective tank extingui-
shing system is fire subsurface suppression system, but the speed of this system response does not often
allow coping with a rapidly spreading flame. To solve this problem, there was offered to use granular ma-
terials with high fire resistance and lower melting point. The design of these coatings is shown in figure 1.

Figure 1 — Multi-layer protective coating:
1 — tank metal; 2 — adhesive layer; 3 — main protective layer

As it has been noted above, the combustion temperature of oil and oil products exceeds 1000 °C,
which enables to choose materials with the required melting point and the missing or sub-missing boun-
dary of combustion. The principle of operation of the given system is as follows: when the temperature in
the tank 1 rises, the temperature sensor transmits a signal to the automatic signal processing system 6,
which in turn sends a command to start the injection pump 4. The transfer of the granulated substance
from the tank 8 is done with the help of using nitrogen or carbon dioxide to prevent oxygen from entering
the fire zone. The fire extinguishing system is shown in figure 2.

When the temperature inside the tank rises, the granulated material melts and then spreads over the
surface of the burning liquid, thus preventing oxygen from entering the combustion zone. The advantages
of fire foam subsurface suppression are the following factors:

— lack of particles catching of burning liquid by granular material;

— the system response speed is much higher than the subsurface suppression extinguishing system due
to the absence of need to pass through the volume of burning liquid,

— the possibility of use, both in the presence of an open fire, and in its absence, but with a significant
increase in temperature.
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Figure 2 — Scheme of tank fire extinguishing system:
1 — the tank; 2 — tank temperature sensor; 3 — supply pipeline; 4 — injection pump; 5 — nitrogen or carbon dioxide containers;
6 — automatic signal processing system; 7 — valve; 8 — the container with granular material

Limiting the fire spread in tanks is actual, because when a single tank catches fire, the flame can
reach the adjacent tanks, which will lead to an increase in damage to the set of tanks [6].

To limit the spread of the flame in a horizontal position, it is proposed to use horizontal metal grids.
Initially, to study the possibility of using this device, it is necessary to determine the heat flux passing
through these grids. Since metal grids have a small reflectivity, the decrease in heat flux passing through
the grids will be insignificant. The best way the heat flux is shielded by grids with a wire of large diameter
and a small grid size. Let us consider the design of the grid as a multilayer wall consisting of two parallel
planes located at a short distance from each other. This design is characterized by a change in temperature
in the form of a broken line with straight segments, which show the change in temperature in the layers.
Thus, the heat flux decreases significantly when passing through several grids [7].

To conduct an experiment to determine the reduction of heat flux, there was offered a construction, as
shown in figure 3.

The principle of operation is as follows: muffle furnace 1 produces a constant heat flux of 3.5 kV/m?,
which passes through the grid 2, is fixed by a thermocouple type TXA 3 and sensor 4.

According to the results of the experiment, it was determined that the obstruction of the heat flux by
grids located at a distance of 20 cm regarding each other is the most effective, which in turn shows that
when the flux passes through a certain medium, its intensity decreases.

There were conducted further studies to determine the dependence of the cell size on the stability of
the foam. Studies were conducted to determine the optimal size of the cell structure, so that the foam does
not settle inside it and does not go beyond its limits. The tests were carried out for horizontal grid con-
struction with a round shape to install vertical steel grids of various sizes in tanks [8].

To determine the effectiveness of foaming agents, there was chosen an additional foaming agent.
«Multipurpose», which is our innovation. In addition to it, there were used the following brands of
foaming agents: PO-6SII, PO-6RP, PO-6VAS, « Multipurpose»; as well as the grids of sizes 1,1; 0,9;
0,44; 0,1 and 0,094 mm.

It was determined that the smaller the cell size is, the longer the foam stability in the grid volume and
the higher the percentage of filling the volume of the construction. The most optimal cell size — 0,094 mm.
See the figure 3.

Figure 3 — The construction for determining the amount of heat flux passing through the metal grids:
1 — muffle furnace 1, 2 — grid, 3 — thermocouple TXA, 4 — sensor
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The next stage in the development of a fire limiting system was a research to establish the optimal
foam multiplicity in relation to its stability. Finding the optimal value of the multiplicity at maximum
durability depends on the following factors:

— foam agent properties;

— foam agent concentrations;

— method of producing a foaming agent;

— weather conditions;

— other factors.

It has been established that with increasing foam multiplicity, the foam stability time increases, and at
the same multiplicity, the foam stability directly depends on the degree of its dispersion. But with increa-
sing degree of dispersion, the film thickness also decreases, which leads to the destruction of the foam.
The next research stage of the possibility of using structures limiting the spread of fire was the study of
foam stability in a grid structure when exposed to heat flow.

There were carried out the tests to determine the effect of temperature using a tray, and AI-80 gaso-
line was used as a combustible liquid, poured onto the water cushion with a layer of 10 cm. A grid struc-
ture was installed on the top, and free burning was made during 5 minutes, after which there was made
filling with mechanical foam, then there was measured time of 50% foam volume destruction. The
combustion temperature was 800 °C. The stability time of the average multiplicity foam is higher than that
of the high-multiplicity foam; moreover, the resistance time is reduced by 30-35% regarding air tests.
However, it should be noted that the “Multipurpose” foam agent has better performance than the widely
used foam agents [9, p. 256].

The final stage of the research was the determination of the degree of heat flux retention by the
construction filled with air-mechanical foam. Based on the fact that when radiant energy is affected the
flammable liquid, there can happen spontaneous combustion, the radiant flux must not exceed the
radiation density for this liquid.

The tests consist in measuring the temperature on the outer and inner surfaces of the enclosing
structure in conditions close to a real fire. The combustible liquid was AI-80 gasoline that was set on fire
and there was allowed open burning. Due to the inhomogeneity of the flame burning, according to the
construction area there was defined average temperature on the outer and inner surface of the construction,
which was determined using thermocouple TXA at 5 points of the construction in order to achieve reliable
results [10, p. 197].

Thus, decrease in temperature is due to the expenditure of heat for heating both the grid construction
and the air-mechanical foam. Obviously, with an increase in the amount of combustible material, the
maximum temperature and duration of combustion increase.

According to the results of the test, for the effective operation of the enclosing structures, it is neces-
sary to ensure a continuous supply of foam to the grid structure. In addition, to establish the optimal num-
ber of sections within the grid structure, there were made tests with round structures of various heights:
450, 500, 550 and 600 mm to establish the time of thermal resistance and the average temperature on the
outer surface.

It should be noted that the given horizontal construction for limiting the spread of fire has a high
resistance to thermal effects, which allows its use to fight fires in tanks. There was made the analysis of
the experiment results using a mathematical model, there was obtained a small discrepancy between
mathematical model data and the results of the experiment. But despite this, these results confirm the
effectiveness of finding the foam in the protective structure. But despite this, these results confirm the
effectiveness of foam presence in the protective structure.

Thus, as the result of the research, there were developed protective coatings for the walls and roofs of
tanks made of granular fusible non-combustible substances as an additional passive protection against the
fire spread. In the course of the laboratory tests, there was determined that the offered horizontal grid
construction for fire extinguishing in a tank, together with the use of the Multi-Purpose foam agent that
was developed by us, can prevent fire spreading to the nearest tanks and other structures.
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“Bapmua sxone Masypy yrusepcuterti, [lonbma

OPTTIH TAPAJIYBIHAH KOPFAY YIIIH TYAIPIUIKTEJTEH BAJTKUTBIH Y)KAHBAWTBIH
3ATTAPJAH /KACAJIFAH PESEPBYAPJIAP/IbIH KABBIPFAJIAPBI MEH
INATBIPJIAPBIHA APHAJIFY AH KOPTAHBIII ’KABBIH/IAPBI

AHHOTanMs. 3epTTey HOTHXKECIHIEC MYHAal-Ta3 OHEPKICiOI 00BEKTUIEPiHIH TiK 00JaT pe3epByapiapbiHaa epT
TyBIH/IaFaH Ke3JIe JKaHa KeO0iK TY3eTiH Kypamap MEH >KaJbIHHBIH TapalyblH IIEKTEY KYpajlapblH KOJIaHYy TEXHO-
JOTHACH! KeTinaipingi. Te3 TyTaHaThIH CYHBIKTBIKTap/bl COHIIpYTre TalIay >KYPTi3iimi, erep OacTamKkbl Ke3eHje
OPTTI ’KOI0 XXYPTi3iJIMece, opT y3aKKa CO3bUIATBHIH CaThIFa aybICAaThIHBIH KyaJaHAbIpaasl. PesepByapIiblK mapKrepaeri
OpT CaJIAAPHIH KO0 YILIH OChI Ke3€H 1€ KOCBIMILIA KYIITEp MEH Kypaap KaxeT 0oasl. OpT TapadyblHaH KOCHIMIIA
MACCHUBTI KOPFAHBIC PETiH/IE TYHipIIiKTeNTeH OaKUTHIH )KaHOAWTHIH 3aTTapAaH KacalFaH pe3epByapiapIslH KaObIp-
Famapbsl MEH IIATHIPJIAPbIHA APHAIFAH KOPFAHBIC JKAOBIHAAPHI O3IPJICH/I JKOHE IKCIEPUMEHTANIbl CHIHAKTAH OTKi-
3inni. COHBIMEH KaTap, 3epTXaHaIbIK XKoHe KapThlIail OHEPKACINTIK JKaFAaiaapaa ki >koHe CHIPTKBI KaOBIHAAPIbI
nmaiinanany MYMKiHIIKTepi 3epaenesai. Tik 6omat pesepByapiapAblH KaOBIpFamapsl MEH IIATHIpIaphlHA apHAJIFaH
KOpPFaHbIC XKa0BIHAAPH! OTKA Te31MIi KacueTrtepre ue 6omansl. Omap Tik 6onat pesepByapiapAblH KaObIpFalapbIHBIH
TEeMIepaTypachlH TOMEHACTYre MyYMKIHIIK Ocepemi. COHBIMEH KaTap TYHIPUIIKTENTeH OalKbIMajibl KaHOAWTHIH 3aT-
TapJiaH jkacajJfaH TiK OoiaT pe3epByapiapblH KaObIprajapbl MeH LIaThIpjapblHa apHajfaH YCBIHBUIBII OTBIPFaH
KopraHbIC xaObIHAAPHI JKAIBIHHBIH TapalyblH LIEKTEYr'e >XOHE OJapibl OHTAMIbl OKIIayJiayblHa bIKHAN €Tel,
COH/Iali-aK CTaTHKAJIBIK JIEKTP pa3psATapblHAH OpTTEPIiH TYbIHAAYBIH OO IbIPMaiiIbL.

Tyiiin ce3aep: epTke Kapchl KOPFaHbIC, OPTTEH KOpFay TEXHOJOTHACH, MyHal eHIMIepi, pe3epByap, KaHFbIII
KOCTIa, )KBLTY aFbIHBI, KOOIK TYPaKThUIBIFBI, IUICHKA KAIBIHIBIFBI, KOOIKTIH OY3bUTYHI, T€3 TYTAHATHIH CYUBIKTHIK.

A. A. Anexcanapos', A. . Tymepos?, ®. III. Xadu3zos?,
I'.A. Hlapunos (Ay6a1mp01;)3, Baabaemap KoznoBckn®

'MockoBcknit roCyJJaCTBEHHBIN TexHHUecKuil yHuBepcureT uM. H. 3. baymana, Mocksa, Poccus,

%Y pumMckuit rocy1apcTBeHHbINH HedTAHOI TexHUUeckuil yuusepeutet, Yda, Poccns,
*KokureTayckuii TeXHHUeCKnit HHCTHTYT KomuTeTa 1o upesBbruaiinev curyamusm MBJT Pecrry6ruikn Kasaxcran,
Koxkeray, Kazaxcran,

*Yuusepcurer Bapmua u Masypy, ITonbma

SAIIMTHBIE ITOKPLITHUA AJIA CTEHOK U KPOBJIU PESEPBYAPOB U3 'PAHYJIMPOBAHHBIX
IINTABKUX HET'OPIOYMX BEIIECTB JIUIA 3AINATBI OT PACIIPOCTPAHEHUSA ITOKAPA

AnHoTanusi. B pesynbrare nccnenoBaHus Obljla yCOBEPIICHCTBOBAaHA TEXHOJIOIUSI IPUMEHEHHS HOBBIX MEHO-
00pa3yoLIMX cOCTaBOB U CPEJCTB OTPAaHUYEHHS PACIPOCTPAHEH!s! IUIAMEHU IIPH BO3ZHUKHOBEHUH I10YKapOB B BEPTH-
KaJIbHBIX CTAJIBHBIX pe3epByapax 00bEKTOB He(Tera3oBoi NMpoMblnuieHHOCTH. [IpoBeneH aHamM3 TyIIEHHS JIETKO-
BOCILIAMEHSIOLIUXCS JKUAKOCTEH, KOTOPBIM CBUAETENBCTBYET, UTO, €CIUM HE MPOM3BEACHA JIMKBUIALMS IOXapa B
Ha4YaJbHOH CTaAMH, IOXKAp NEPEHIET B 3aTSHKHYIO cTaauio. i TMKBUIALMY OCIEICTBHUM M0Kapa B PE3epBYyapHBIX
napkax, 3TOW CTaguM MOTPeOyeTCsl MOMOJHUTENBHOE KOIMYECTBO CHJI M CPEICTB. B KadecTBe JOMOIHUTEIbHON
MTACCUBHOM 3aIIMTHI OT PACIPOCTPAHEHMS IIOKapa pa3pabOTaHbl W SKCIEPHMEHTAIBHO anpoOHMpPOBAaHBI 3aIUTHBIC
MOKPBITHS [UI CTCHOK U KPOBJIM PE3EPBYapoB U3 IPaHyIMPOBAHHBIX IJIABKUX HETOPIOUYMX BemecTB. Kpome Toro, B
71a00paTOPHBIX U HONYNPOMBIIUICHHBIX YCIOBHSX OBUTHM H3Y4€HBI BO3MOXKHOCTH HCIOJIb30BAHUS BHYTPCHHUX WU
BHEITHUX IMOKPBITHU. 3alIUTHBIC MOKPBITHA IJISI CTCHOK M KPOBIIM BEPTUKAIBHBIX CTAIBHBIX PE3EPBYyapoB OymyT
o0yaaTh OrHECTOMKUME cBoiicTBaMU. OHU TO3BOJISIIOT MOHIXKATh TEMIIEPATYPy CTEHOK BEPTHKAJIBHBIX CTAJIBHBIX
pe3epByapoB. [Ipennaraemple 3alIUTHBIE TOKPBITHS A1 CTEHOK U KPOBJIHM BEPTHKAIBHBIX CTAJIBHBIX PE3EPBYyapoB U3
rpaHyJIMPOBaHHBIX TUIABKMX HETOPIOYHX BEHIECTB OYIyT ClIOCOOCTBOBATH OIPaHUUEHHIO PACIIPOCTPAHEHHS TIAMEHU
U HUX YCIENIHOH JOKanu3aluy, a TaKkXke NPeJOTBPALIal0T BO3HUKHOBEHHME I0XKAPOB OT Pa3psioOB CTATUYECKOTO
NIEKTPUUECTBA.

Ki1roueBble cj10Ba: IPOTHBOIIOKApHAs 3aIIMTa, TEXHOJIOTHS OTHE3aLIUThI, He(hTEPOAYKTHI, pe3epByap, ropro-
4asi CMeCh, TPaHyJIMPOBAHHBIE MATEPHAbI, TEIUIOBOU MOTOK, TONIIUHA IJIEHKH, Pa3pyIIEHHE NEHBI, IETKOBOCIIIAME-
HSIOMIAACS KHUJKOCTb.
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ABSORPTION POTENTIAL IN INCREASING INNOVATIVE
PERCEPTION OF KAZAKHSTAN ENTERPRISES

Abstract. Currently, for the development of society and economic growth, new technologies built on new ideas
and new knowledge play an important role. It should be noted that the potential of existing industries, despite the
task of transferring the economy to an innovative development path, currently requires substantial growth in all
areas: strategic, managerial, organizational, technical and technological, personnel. Analysis of the current situation
by various indicators showed the inertia of the innovative development of enterprises in Kazakhstan. The purpose of
the study is to conduct a review of the scientific literature and the development of approaches to increase the inno-
vative activity of enterprises. The results of the study show that one of the factors for increasing the innovation
susceptibility and absorption capacity of enterprises, leading to the growth of innovative activity, is the network
interaction of enterprises. Channels of network interaction were analyzed and were proposed the expansion of
network interaction of enterprises through the development of an informal information channel and human resources
channel to increase the absorption capacity of low and medium technological enterprises, and expansion of inter-
action with universities and scientific organizations through the development of a channel of research projects and
consulting to support the development of high-tech enterprises. It is assumed that the development of network
interaction will enhance the absorption potential of enterprises, and, accordingly, their susceptibility to innovative
solutions and technologies.

Keywords: absorption capacity, innovative susceptibility, innovative activity.

Introduction. Innovative development is proclaimed an important priority of economic policy in all
countries of the world. In turn, new knowledge is the basis of breakthrough innovations and serves to the
benefit of the development of not only the economy of a single country, but also the entire civilization.
First of all, innovative technologies in the production of goods and services for the population have a
positive effect on the quality of life of people, allowing them to consume high-quality goods and services,
to live in environmentally healthy conditions, to raise the level of education and skills in the most appro-
priate and comfortable ways.

The beginning of the course on the development of an innovative economy was laid in the Strategy
for the Industrial-Innovative Development of the Republic of Kazakhstan for 2003-2015, one of the tasks
of which was “to stimulate the creation of knowledge-intensive and high-tech export-oriented industries”
As a result of the programs adopted during this period, the main elements of the innovation infrastructure
and technology commercialization were created, measures for financial support for innovations were
developed and implemented, and the science management system was reformed. Implementation of the
State Program of Forced Industrial-Innovative Development of the Republic of Kazakhstan for 2010-
2014. together with the measures taken to create a national innovation system, it allowed doubling the
share of innovatively active enterprises from 4 to 8.1%. According to the Statistics Committee of the
Ministry of National Economy of the Republic of Kazakhstan for 2017, this figure was 9.6%. However,
this level is still critically low. In the cost structure of technological innovations, 42% are expenses for the
purchase of modern machines, equipment, software and other capital goods, while R & D accounts for
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only 5% of all costs [1]. This indicates a weak susceptibility of enterprises to innovations. For comparison,
in the USA the share of innovatively active enterprises is 70%, Germany - 67%, Great Britain - 50.3% [2].
In 2014-2016. the innovation activity of Turkish enterprises was 61.5% [3], and in some manufacturing
industries the level of this indicator reaches 80% [4].

In this regard, the purpose of the study is to give suggestions on how to increase the susceptibility of
Kazakhstan enterprises to new knowledge.

Research methodology. Universal research methods such as observation, synthesis, analysis,
analogy, induction, deduction, abstraction, comparison and analogy. A statistical analysis of the sphere of
science and innovations was carried out on the basis of the data: the Committee on Statistics of the Mi-
nistry of National Economy of the Republic of Kazakhstan, the World Bank, the World Economic Forum
on the Global Innovation Index and the Global Competitiveness Index.

Results. The research results confirm the weak susceptibility of the economy to new knowledge and
solutions, which leads to low innovation activity of enterprises in the country.

Thus, the level of innovation activity in Kazakhstan in 2017 amounted to 9.6% or 2974 innovative
companies. A significant positive trend in the electricity and water supply sector (7.6% and 1.9%, respec-
tively, in 2013) can be noted. The innovative activity of manufacturing enterprises has decreased by 1.2%
compared to 2013 (figure 1).

Education 63,1
Management

Health care and social services

Professional, scientific and engineering activities

Information and communications

Electrical power supply , gas and steam supply, air conditioning
Processing industry

Mining and quarrying

Agriculture, forestry and fish farming

Financial and insurance businesses

Water supply; sewage system, control over the collection and
distribution of waste

Transportation and warehousing

Wholesale and retail trade;
car and motorcycle repair

Real estate development

0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0

Figure 1 — The level of activity of sectors of the economy in the field of innovation for 2017, in %

In the regional context, the highest innovative activity is observed in the East Kazakhstan region
(15.1%) and the city of Nur-Sultan (14.4%). The lowest - in the Mangystau region and West Kazakhstan
region (3.5 and 5.3%, respectively).

According to the level of activity in the field of technological (product and process) innovations, the
leaders are North Kazakhstan - 9.2% and East Kazakhstan regions - 8.3%. The lowest level of
technological innovation is observed in West Kazakhstan (1.5%) and Mangistau (2.5%) regions.

In terms of ownership, state-owned enterprises are leading in technological innovation - 19.7% in
2017. It is noteworthy that the gap between enterprises of public and private forms of ownership is
increasing: in 2013-2014 the gap was 2 times bigger, in 2015-2016. - 3 times, and from 2017 - 4 times.

Among private enterprises, the level of activity in the field of technological innovation is increasing
at insignificant rates: 2013. - 4.5%, 2017 - 5.6%.
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The volume of innovative products produced in 2017 amounted to 1.59% of GDP or 3.18% of
industrial production. At the same time, only in 2017 the level of the volume of innovative products in
2006 (1.53%) will be reached. The peak level (1.64% in 2014) has not yet been reached.

In particular, the manufacturing industry produced in the same period 87% of all innovative products
of industrial enterprises (figure 2). Other types of innovative products include the production of chemical
products, food products, other non-metallic mineral products, etc.

Figure 2 — Distribution of the volume of innovative products (goods, services)
by types of economic activity of industrial enterprises for 2017

Of the total volume of sold innovative products in 2017, the volume exported was 10%.

Knowledge intensity is traditionally defined as the ratio of R & D costs to gross value added (GVA)
or gross output (VP). Unfortunately, the general knowledge-intensiveness of a country's economy tends to
decrease: if in 2002 it was 0.26%, then in 2017 - 0.13%. At the same time, it is noteworthy that almost
70% of R & D is carried out by private enterprises (this figure has not changed much over the past 5 years).

In the industry, the most knowledge-intensive industries remain the mining and metallurgical
industry: mining of metal ores - 5.6%, metallurgy - 4.0% (table 1).

Table 1 — Knowledge intensity of the sectors of the economy of Kazakhstan in 2017,%

Economic sector Research intensity
Activities in the field of architecture, engineering research, technical testing and analysis 6.5
Metal ore mining 5.6
Metallurgical industry 4.0
Crude oil and natural gas production 2.7
Other professional, scientific and engineering activities 1.3
Fabrication of products for chemical industry 0.9
Health care activities 0.7
Coal and lignite mining 0.2
Crop and livestock production, hunting and the provision of services in these areas 0.2
Manufacture of electrical equipment 0.2
Advertising and market research 0.2
Engineering services in the field of mining industry 0.1
Other branches of mining industries 0.1
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According to the sub-indicators of the Global Competitiveness Index, a decrease in the availability of
venture capital, the availability of scientists and engineers, as well as the volume of foreign direct
investment and technology transfer is evident (figure 3).
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N~—— FDI and technology transfer
2,0
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Figure 3 — Dynamics of sub-indicators of the Global Competitiveness Index for the Republic of Kazakhstan, 2007-2018

Facts prove that the field of venture investment in Kazakhstan is very much stalled. Thus, since 2003,
10 domestic venture funds have been created in Kazakhstan in cooperation with local investors. However,
an audit of the performance of Kazakhstan’s national funds conducted on behalf of the Head of State in
2010 showed that out of 85 projects funded by venture funds of JSC "NATD", only 3 were implemented
[5]. As a result, the result was the recognition of project and venture financing as ineffective and the
Resolution of JSC NUH Baiterek of September 4, 2013. financing of new innovative projects and new
venture funds was suspended. As noted in the Annual Report of JSC NATD for 2013, "a significant part
of the income of the Agency's group of companies is net interest income" [6]. This testifies to the high
risks of the development of funds allocated by the state to finance innovative projects. Obviously, there is
no venture investment ecosystem.

Another negative trend is the decline in the indicator “Accessibility of scientists and engineers”
(2010 - 4.0 and 2018 - 3.3). Scientists explain the departure to foreign universities because of weak
scientific schools and the lack of creative freedom [7]. Reduced availability of engineers is a consequence
of the negative migration balance of skilled labor.

If in the first years of independence, due to the huge “brain drain” abroad, Kazakhstan lost a signifi-
cant part of the country's intellectual component, then from 2007 to 2011 the picture changed - more
people came to Kazakhstan, less actively left, and the external migration balance was positive. However,
in 2012 (January-September) the number of arrivals and departures became equal, and in subsequent years
the rate of outflow of the population only increased [8]. So, from 2013-2017. there was a huge outflow of
personnel to the CIS countries, 35% of the qualified emigrants were technical specialists (figure 4).

The level of emigration mobility of persons with higher education in 2017 was 29.9% (11.290
people) of the total number left Kazakhstan, that is, almost every third emigrant. Of the total number who
entered the country, 2.736 people had a higher education, or only 17.5% (every sixth) [9]. As a result,
many industries are faced with the difficult problem of a lack of qualified personnel.

The situation is aggravated by the fact that manufacturing enterprises are now in a lower technolo-
gical structure, whereas for an innovative economy a transition to higher structures is necessary. In the
economy of Kazakhstan, the share of the V technological order is less than 1%, the IV technological order
is about 35%, and the III technological way is about 65%. In this case, the main line of development is the
buildup of the fourth technological order [10, 11].
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Figure 4 — The balance of migration of the population over 15 years old by specialties (CIS countries), 2013-2017

The analysis of the development of innovative activity of economic entities confirms the assumption
of the weak susceptibility of the economy and industry to new knowledge and solutions.

To increase the susceptibility of a country's enterprises to innovations, it is necessary to increase their
ability to determine, assimilate, transform and use external knowledge or the absorptive capacity of an
enterprise [12]. Absorbing or absorbing ability of an enterprise is a complex of organizational rules and
processes by which a firm acquires, assimilates, transforms and exploits knowledge to create flexible
organizational capabilities [13].

The absorptive capacity of a company depends on the availability of various network connections,
which give access to new knowledge, social capital and social assets in the form of participation in various
meetings, associations and networks, personal acquaintance with technological development agents [14].
The strength of a firm's network interaction is revealed when its networks provide access to new knowled-
ge, while the absorption potential of a firm is determined by the absorption and use of this knowledge [15].

Network interaction encourages firms to make decisions about the introduction of innovations and the
degree of their radicalism. Radical innovation - the degree of change made in the development and
improvement of products and production processes. In particular, it was revealed that one of the factors of
radical innovation is cooperation with universities [16].

Thus, network interaction affects the innovative activity of an enterprise by increasing access to new
knowledge, making decisions about introducing innovative changes and the degree of radical change.

Innovative environments of a mature medium and low-tech industry and a developing high-tech
industry differ significantly in the characteristics of the necessary knowledge (table 2).

The data in table 2 show that different sources of knowledge are prioritized for mature and deve-
loping industries. For developing high-tech industries, proximity of universities and suppliers as sources
of hidden and non-material knowledge for developing new technologies and products is important, while
information from consumers and competitors in the form of codified knowledge for developing non-core
competencies is important for mature middle-technology industries.

The share of formally high-tech enterprises in Kazakhstan is low. To ensure their real compliance
with the criterion of high manufacturability, it is necessary to feed these industries in the form of more
intensive use of scientific knowledge generated in scientific organizations and universities in the country,
or by developing their own units implementing R&D.

Scientists confirm that the most important innovations, which are key to economic growth, arise
when universities, industry and government research institutes interact [18, 19] to find solutions to
common problems. The positive effect of the interaction of universities and industry on the innovation
activity of firms has been revealed [20, 21]. And this is justified by the fact that links between industry
and universities accelerate the transfer of knowledge between scientists and industrial researchers, which
allows firms to benefit from savings in specialization without investment [22].
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Table 2 — Characteristics of the necessary knowledge
for a mature medium and low-tech industry and a developing high-tech industry

Indicators Medium-tech industry/low-tech industry Hi-tech industry
Role of interaction and collaboration External sources of knowledge are ?nteractlon and collab oration are
. . important for accessing resources and
important for developing secondary . .
. seeking knowledge in order to develop
competencies . .
specific new technologies and products
Characteristic of necessary knowledge Embodied and codified knowledge Hidden and non-embodied knowledge
Territorial proximity Not important Important
Source of knowledge Consumers, competitors Universities, suppliers
Expanding general knowledge and Activation of the development of new
Goals of cooperation with universities promoting a higher level of integration knowledge and the acquisition of
of technologies with embodied scientific support for the development
knowledge of new products
Note: based on [17].

Scientists identify the following channels of interaction between universities and industry - the
information channel (Info Channel), the human resources channel (HR Channel), the research project
channel (Project Channel), the intellectual property rights channel (IPR Channel) [23].

Their analysis shows that more developed countries use integrated channels, combining primarily
channels of human resources and research projects and consulting. Scientists have long found that in the
early stages of a developing industry, new knowledge and university research can enhance the agglome-
ration of innovation, while new knowledge embodied in qualified employees contributes to clustering at
all stages of industry development [24].

The factor of weak channels of cooperation between science and industry is the reason for the weak
effectiveness of technology transfer grant programs in Kazakhstan. So, in particular, the grant for indus-
trial research, which was implemented by JSC NIF (later renamed as JSC NATD) earlier, as a channel of
research projects cannot be widely demanded in conditions of low technological effectiveness of indus-
tries. In this case, the development of an information channel and a human resource channel — informal
knowledge transfer channels — is recommended. The situation is aggravated by the distrust of enterprises
in the university sector, which has developed as a result of the gap between the mutual expectations of
employers and university graduates [25].

Even on the example of the highly developed Stanford environment, where both the industrial and
scientific communities are quite developed and closely interact, it is revealed that the transfer of techno-
logy from universities occurs through informal networks of scientists and industrial companies, and not
through the formal channels of the technology transfer department. Scientists and industrial corporations
are part of the same scientific knowledge sharing networks in a non-codified form, and the formal transfer
of explicit, codified knowledge is the result of informal relationships [17]. Moreover, scientists argue that
low absorptive capacity makes firms dependent on personal contacts for the absorption of external codi-
fied knowledge that is not their core competency [17]. Consequently, informal relationships and staff mo-
bility may be more important to influence the environment than formal technology transfer [26].

Thus, since “formal transfer of explicit, codified knowledge” means the transfer of technologies in
the form of transfer / assignment of a patent and (or) making it into the authorized capital of an innovative
enterprise being created (channel of intellectual property rights), the commercialization of the results of
scientific developments is a consequence of the development of informal relationships that can be deve-
loped through channels such as the information channel and the human resource channel. Consequently,
networks make a significant contribution to the innovative abilities of firms, tuning them to new sources
of ideas, quick access to resources and enhancing knowledge transfer [27, 28].

In 2010-2014 in terms of science-intensiveness, Korea ranked first in the world, in terms of research
infrastructure and quantitative indicators, such as the total number of research personnel, scientific artic-
les, patent applications and patents received - 5-9th places. However, in 2014, in terms of overall compe-
titiveness, Korea dropped to 26th place. The researchers explain this by saying that government policies to
improve the relationship between the actors of the "triple helix" (science-business government) failed in
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terms of creating synergies from the cooperation of the participants of this model in research networks
[29]. Research in the field of science, technology and innovation has widely recognized that the
“innovation potential” of a nation depends not only on the power of individual players (firms, universities,
state scientific laboratories), but, more importantly, on the connections between these “players” [30].

Conclusion. Based on the analysis carried out to increase the innovation activity of companies, the
policy of innovation and technological development of the economy should be focused on the develop-
ment of the absorption potential of enterprises by:

— expanding the network interaction of enterprises through the development of an informal in-
formation channel, which implies the development of relations through the organization of meetings,
seminars, exhibitions, conferences, and a human resource channel (hiring graduates and mobility of
researchers) to increase the absorption capacity of low and medium technological enterprises;

— expansion of interaction with universities and scientific organizations through the development of a
formal channel - a channel of research projects and consulting to support the development of high-tech
enterprises.

The programs for promoting the commercialization of scientific research, specified in the Law of the
Republic of Kazakhstan “On the commercialization of the result of scientific and technical activities” as a
commercialization mechanism, should serve the regional authorities at the initial stage as a tool to increase
the absorption potential of enterprises in the region. At the mark level, these programs can be managed by
the Kazakhstan Industry Development Institute, which since 2019 has been assigned to operate with grants
for the technological development of industries and enterprises.
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"Kasaxcran PecnyGiimkacs! 611iM JKoHE FBUTBIM MUHHUCTPIIITIHIH 9 KOHOMHKA HHCTUTYTHI, Anmatsl, KazakcraH,
*Typau yHHBepcTuTeTi, AnmaTtsl, Kasakcran,
3 (Y IITTBIK MEMJIEKETTIK FHUIBIMU-TEXHHKAIIBIK capanrtama opTaibeire» AK, Anmartsl, Kazakcran

KA3AKCTAHHBIH KOCIHTOPBHIH/IA PEIHBIH
WHHOBAIIUAJIBIK CE3IMTAJIIBIFBIH APTTBIPYBIHIAFBI
CIHIPY KABLJIETI

Annotanusi. Kazipri yakeITTa KOFamMIpl JIaMbITy »XOHE SKOHOMHUKAIBIK ©cy YIIIH aHa HAesiap MeH j>KaHa
OiiMre HeTi3IeNreH XaHa TEXHOJOTHIIAP MaHBI3ABl PO aTKapaibl. DKOHOMHKAHBI HHHOBAIMSUIBIK JaMy KOJBIHA
ayBICTEIPY MiHJETiHE KapaMacTaH KOJIAHBICTAFhl calajapIblH dJIeyeTi Ka3ipri yaksITTa OapiblK cajajapIarsl: CTpa-
TETHSIIBIK, 6acKapyIIBLIbIK, YHBIMAACTHIPYIBIIBIK, TEXHHKAIBIK JKOHE TEXHOJOTHSIBIK HEPCOHAIBIH alTapIiIbIKTail
OCyiH Tajlam eTeTiHIH aTan eTy KepeK. AFBIMIAFbl axyajabl 9pTYpili KepceTkimrepi OoibHma Tannay Kasakcran-
JIAFbI KOCITOPBIHAAPABIH HHHOBAIMSUIBIK TAMYBIHBIH HHEPTTUIITiH KOPCETTI.

3epTTeyniH MaKcaThl — FRUIBIME d[€OHUETTEpre MIOY JKacay JKOHE KOCIMOPBIHIAP/IbIH HHHOBAIIUSIIBIK OeICeH-
JIIITIH apTTBIPY TOCULAEPIH IaMBbITY.

3epTTey HOTHIKeNepl, KSCIHOPBIHAAP/IBIH 63apa JKEeJUTIK dPEKETTECTIrl, KOCIITOPbIHAAPIbIH HHHOBALUSUIBIK, Ce-
3IMTaJIBIFBl MEH KaObluay KaOUIETiH apTThIpy XoHE KaCIOpBIHAAPIBIH CiHIpY KaOuleTTepi, MHHOBALMSIIBIK ©CY
OeJceHALTIriH apTTHIPY (haKTOpIapbIHEIH Oipi OOJIBIN TAOBUIATEIHBIH KOPCETTI.

XKeninik e3apa opekeTTecy apHaJlapbl TAIAAHBIN KoHe OefipecMu aKnapaTThIK apHaHbBI AaMBITY apKbUIbI KACil-
OpBIHIAPABIH KETTIK ©3apa dpPEeKeTTeCYiH KeHEHTY JKoHEe OHIMIIIITT TOMEH XOHE OpTa KACIIOPBIHAAPABIH CiHIpY
KaOUIETTUIITiH apTTHIPY YIIiH afaM pecypCTapbIHBIH apHACHIH, XKOHE YHHBEPCUTETTEPMEH JKOHE FRUIBIMHU YHBIMIIAp-
MEH e3apa dPEKETTECY i FRUIBIMHU- 3epPTTEy JKOOAIAPHIH JaMBITY apKBUIBI KOHE OHIMIUIIT JKOFaphl KOCIIOPEIHIAP-
JIBIH ©3apa OPEKEeTTECTIriH KYIICHTy.

JKeminik e3apa opeKeTTECTIKTI TaMBITy KOCIIOPBIHAAPIBIH CiHIpY 9JICyeTiH apTThIpabl, )KOHE, THICIHIIe, oJlap-
JIbIH MHHOBAITUSUTBIK IIETIIMEP MEH TEXHOJIOTHUsIIapFa OCHIMIIITiH apTThIPAaThIHBI OOJKaHFaH.

Tyiiin ce3nep: ciHipy KaOlieT, MHHOBAMSJIBIK CE3IMTAJIIBIK, HHHOBAIMSIIBIK OSJICEHIIK.
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'MucTuTyT 5K0HOMMKH MuHKCTEpCTBa 06pa3oBanus U Hayku PecriyGiuku Kasaxcran, Anvarel, Kasaxcras,
ZyHI/IBepCI/ITeT Typan, Anmatsl, Kazaxcran,
’AO «HarmoHabHBI IEHTp TOCY1apCTBEHHON HAYYHO-TEXHUUIECKO SKCIepTH3b, AnMathl, Kasaxcran

ABCOPBIIMOHHBIN MMOTEHIIUAJI B IOBBIIIEHNN WHHOBAIIMOHHON BOCIIPUUMYUBOCTHU
HNPEAITPUATHAUN KABAXCTAHA

AHHOTanusi. B HacTosmee BpeMs Ui Pa3BUTHS OOIIECTBA M SKOHOMUYECKOI'O POCTa HOBBIE TEXHOJOTUH,
MIOCTPOEHHBIE Ha HOBBIX UJIESIX M HOBBIX 3HAHUSIX, UTPAIOT BaXXHYIO posb. ClielyeT OTMETHTD, YTO HOTEHIUAN CyIIe-
CTBYIOIIMX MPOU3BOJCTB, HECMOTPS Ha 3a/1a4y IIEPEBO/Ia 3KOHOMHKH Ha MHHOBAIIMOHHBIN ITyTh Pa3BUTHSI, B HACTOA-
1iee BpeMs TpeOyeT CyIIECTBEHHOTO POCTa BO BCEX HAIIPABICHHSX: CTPATErMYECKOM, YIPABJICHUECKOM, OpraHHu3a-
IIUOHHOM, TEXHHKO-TEXHOJIOTHYECKOM, KaJpOBOM. AHAJIN3 TEKYIEH CUTyalluH 110 pa3IMYHbIM I10Ka3aTeNIsIM IOKa3ajl
HHEPTHOCTh MHHOBALIMOHHOTO pa3BUTHA npennpustuil Kazaxcrana. Llenbio nccrnemoBaHus ABISETCS MPOBEACHUE
0030pa Hay4HOMW JMTEepaTypsl M BbIpaOOTKA IOAXOAOB K ITOBBILICHUI0 WHHOBAIMOHHOW aKTHBHOCTH ITPEANPHSTHH.
Pe3ynbraThl Mccinen0BaHMs TOKA3bIBAIOT, YTO OJHUM M3 (paKTOPOB MOBBIIICHUS] HHHOBAI[MOHHOW BOCIIPUUMYUBOCTH
1 aOCOpOLMOHHOI CITIOCOOHOCTH NMPENIPHUATHH, BEAYIIEH K pOCTY WHHOBALIMOHHOM aKTUBHOCTH, SIBIISIETCSI CETEBOE
B3auMoJeicTBUE npeanpusTuid. [IpoaHanu3upoBaHbl KaHajbl CETEBOIO B3aUMOJEHCTBUS U MPEAJIOKEHO pacllIupe-
HHE CETEBOT0 B3aNMOCHCTBHUS MPEANPHUATHI MyTeM pa3BUTHS HE(HOPMAIBHOTO HH(OPMAIIMOHHOTO KaHaIa ¥ KaHalla
YeJIOBEUECKHX PECYPCOB JUIsl MOBBILICHUsS] a0COPOILIMOHHON CIIOCOOHOCTH MPEANPHUATHI HU3KOW W CPEIHEH TeXHO-
JIOTUYHOCTH, W PAcUIMPEHUE B3aUMOJECHCTBHS C YHUBEPCUTETAMU U HAYYHBIMH OPraHM3alMsAMH 4epe3 pa3BUTHE Ka-
Halla Hay9YHO-HCCIIEJOBATEIbCKUX IMPOEKTOB M KOHCANTHUHTA JUIA MOJJAEPKKH PAa3BUTHS BBICOKOTEXHOJIOTHYHBIX
npeanpusituid. [Ipeanonaraercs, 4yTo pasBUTHE CETEBOTO B3aMMOJCWUCTBHS YCWIMT aOCOPOILMOHHBIA IMOTEHIUAI
HpC}IHpHHTHﬁ, 1, COOTBETCTBCHHO, UX BOCIIPUUMYNBOCTb K HHHOBAIITUOHHBIM PCHICHUAM U TCXHOJIOTUAM.

KaloueBble cioBa: abcopOuUMOHHAs CrIOCOOHOCTh, MHHOBAIMOHHAs BOCHPUHUMYHMBOCTh, WHHOBALMOHHAsS
AKTUBHOCTD.

Information about authors:

Alibekova G., PhD, Institute of Economics of the Ministry of Education and Science of Kazakhstan, Almaty,
Kazakhstan; g_alibekova@mail.ru; https://orcid.org/0000-0003-3498-7926

Ainakul N., Turan University, Almaty, Kazakhstan; nako ainakulova@mail.ru; https://orcid.org/0000-0002-
6055-6217

Bapiyeva M., JSC “National Center of Science and Technology Evaluation”, Almaty, Kazakhstan;
marinatb@mail.ru; https://orcid.org/0000-0001-7680-6674

REFERENCES

[1] Ob innovazionnoi deiatelnosti predpriatii v Respublike Kazakhstan, 2017, Komitet po statistike MNE RK.

[2] Innovation statistics// http://ec.europa.eu/eurostat.

[3] Percentage of innovative enterprises in Turkey rises // https://www.aa.com.tr/en/economy/percentage-of-innovative-
enterprises-in-turkey-rises/990164.

[4] Uzun A. Technological innovation activities in Turkey: The case of manufacturing industry, 1995-1997 // Technovation.
2001. N 3(21). P. 189-196.

[5] Kazakhstanskie senatory trebuiut povysit’ effektivnost’ vlozhenii v innovazii
http://innovbusiness.ru/NewsAM/NewsAMShow.asp?ID=15010

[6] Godovoi otchet AO NATR za 2013 god // http://old.natd.gov kz/ru/report/43/

[7] Issledovateli iz RK uezzhaiut v Rossiu iz-za silnykh nauchnykh shkol. Istochnik: https://24.kz/ru/news/obrazovanie-i-
nauka/item/274546-issledovateli-iz-rk-uezzhayut-v-rossiyu-iz-za-silnykh-nauchnykh-shkol

[8] V Kazakhstane rastet “utechka mozgov” https://kursiv.kz/news/obschestvo/2017-11/v-kazakhstane-rastet-utechka-mozgov

[9] 1z Kazakhstana uezhaut luchshie. Uezzhaut I budut uezhat’//
https://forbes.kz/process/expertise/iz_kazahstana_uezjayut luchshie_uezjayut i budut uezjat

[10] Daurenbekova A.N., Kunanbayeva D.A. Povyshenie innovazionnoi aktivnosti predpriatii Kazakhstana v usloviah
globalisazii // Vestnik KazNU. 2013. http://articlekz.com/article/8730

[11] Dnishev F., Alzhanova F. Razvitie innovazii i progressivnyh tekhnologicheskih ukladov v ekonomike Kazakhstana v
usloviakh industrial’noi modernizazii: instituty, mekhanismy I prioritety. Vena, Avstria: Assoziazia perspektivnyh issledovanii I
vysshego obrasovania “Vostok-Zapad”, 2015. 532 p.

[12] https://www.oxford-review.com/oxford-review-encyclopaedia-terms/encyclopaedia-absorptive-capacity/

[13] Zahra S., George G.. Absorptive capacity: A review, reconceptualization and extension // Academy of Management
Review. 2002. N 2(27). P. 185-203.

[14] Mowery D.C., Oxley J.E., Silverman B.S. Strategic alliances and interfirm knowledge transfer // Strateg. Manag. J.
1996. N 17. P. 77-91.

— 14—



ISSN 1991-3494 3.2019

[15] Sui-Hua Yu. Social capital, absorptive capability, and firm innovation // Technological Forecasting and Social Change.
2013. N 7(80). P. 1261-1270.

[16] Réjean Landry, Nabil Amara, Moktar Lamari. Does social capital determine innovation? To what extent? // Techno-
logical Forecasting and Social Change. 2002. N 7(69). P. 681-701.

[17] Bodas Freitas .M., Marques R.A., Silva E.M. de P. e. University—industry collaboration and innovation in emergent
and mature industries in new industrialized countries // Research Policy. 2013. N 2(42). P. 443-453.

[18] Phillips F., Alarakhia S. The Triple Helix: international cases and critical summary. Technopolis. Springer, London,
2014. P. 67-90.

[19] Alvarez 1., Marin R., Fonfria A. The role of networking in the competitiveness of firms // Technological Forecasting
and Social Change. 2009. N 3(76). P. 410-421.

[20] Laursen K., Salter A., Searching high and low: what types of firms use universities as a source of innovation? //
Research Policy. 2004. N 8(33). P. 1201-1215.

[21] George G., Zahra S.A., Wood D.R. The effects of business-university alliances on innovative performance: a study of
publicly traded biotechnology companies // Journal of Business Venturing. 2002. N 6(17). P. 577-609.

[22] Schwartz M., Hornych C. Cooperation patterns of incubator firms and the impact of incubator specialization: empirical
evidence from Germany // Technovation. 2010. N 9(30). P. 485-495.

[23] Best channels of academia-industry interaction for long-term benefit//
https://pdfs.semanticscholar.org/aa3c/845b8521c738f4cef02ba5c3c31c400ed9ec.pdf

[24] Audretsch, D.B. Agglomeration and the location of innovative activity // Oxford Review of Economic Policy. 1998. N
2(14). P.1 8-29.

[25] Abdullina G.A., Zholdasbekova G.Zh., Meshkov V.R. Graduates of higher educational institutions and business:
mutual expectations // Bulletin of National academy of sciences of the Republic of Kazakhstan. 2018. Vol. 5, N 375. P. 93-100.
ISSN 2518-1467 (Online). ISSN 1991-3494 (Print). https://doi.org/10.32014/2018.2518-1467.12

[26] Colyvas J., Crow M., Gelijns A., Mazzoleni R., Nelson R.R., Rosenberg N., Sampat B.N. How do university inventions
get into practice? / Management Science. 2002. N 1(48). P. 61-72.

[27] Bruce S. Tether, Abdelouahid Tajar. Beyond industry—university links: Sourcing knowledge for innovation from
consultants, private research organisations and the public science-base // Research Policy. 2008. N 6-7(37). P. 1079-1095.

[28] Sirazitdinova Yu.Sh. Setevoi podhod k innovaziam: perspektivy vzaimodeistvia kompanii s bizness partnerami //
Sovremennye problem nauki i obrazovania. 2015. N 3. P. 399-407.

[29] Young Hoon Lee, Young Jun Kim, Analyzing interaction in R&D networks using the Triple Helix method: Evidence
from industrial R&D programs in Korean government // Technological Forecasting and Social Change. 2016. N 110. P. 93-105.

[30] Morlacchi B.R. Martin. Emerging challenges for science, technology and innovation policy research: a reflexive
overview // Research Policy. 2009. N 4(38). P. 571-582.

[31] Khalitova M.M., Praliev G.S., Panzabekova A.Z., Andreeva Z.M., Dzhubaliyeva Z.A. Financial instruments of state
regulation industrial and innovative development of Kazakhstan economy // Life Sci J 2014; 11(10s): 369-378. (ISSN:1097-
8135). http://www.lifesciencesite.com.70

[32] Khalitova M.M., Panzabekova A.Z., Berstembaeva R.K. Government debt of Kazakhstan under conditions ofthe global
financial system's instability // Life Sci J 2014; 11(4s):354-35]. (ISSN:1097-8135). http://www.lifesciencesite.com.63

[33] Kassymova G.K., Arpentieva M.R., Kosherbayeva A.N., Triyono M.B., Sangilbayev S.O., Kenzhaliyev B.K. (2019).
Science, education & cognitive competence based on e-learning // Bulletin of the National academy of sciences of the Republic of
Kazakhstan. 2019. (1). P. 269-278. https://doi.org/10.32014/2019.2518-1467.31

— 43—



Bulletin the National academy of sciences of the Republic of Kazakhstan

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 3, Number 379 (2019), 144 — 152 https://doi.org/10.32014/2019.2518-1467.80

UDC 336.7
N. Pantielieieva, S. Zaporozhets, N. Nagaichuk, O. Bartosh

Banking University, Cherkasy Institute, Cherkasy, Ukraine.
E-mail: nnpanteleeva2017@gmail.com, zaporozhets1 1svitlana@ukr.net,
nagaichuk n@ukr.net, obartosh7@gmail.com

TRANSFORMATION OF FINANCIAL INTERMEDIATION
IN THE CONTEXT OF SPREAD OF DIGITAL TRENDS

Abstract. The article defines the essence, principles, transformation of functions and elements of financial
intermediation management as the central institution of economic growth in the context of spread of digital trends.
While considering the evolution of the concept of the business model of banks as financial intermediaries, the
authors have revealed the principles of functioning of their adaptive business model in the conditions of proliferation
of digitalization processes, wherein a customer-oriented sales approach, effective innovation development, and
organizational flexibility became the main principles. To implement the adaptation business model, a system of
transformation measures aiming at creating the main banking product, customer service technology, non-banking
services has been substantiated. It has been proved that the evolutionary progress and the processes of digitalization
led to the need of banks, based on the adaptive business model, to create an ecosystem as an effective integration
market strategy that provides functional openness through any interface, the ability to create innovative products,
interaction at the level of clients and institutions to increase cost, strengthening financial sustainability and increasing
competitiveness. Modern tendencies concerning the transformation of the essence of an insurer as a subject of finan-
cial intermediation, principles and approaches of insurance of new types of assets and risks have been systematized;
reactions to the spread of digital technologies and support of digital trends in the insurance market have been
revealed; the need to change the insurers business model has been justified.

Keywords: innovation, financial innovation, financial intermediation, digital economy, FinTech, InsurTech.

Introduction. The globalization of economic relations, the limited resource base, and competition
lead to the search for new principles for the effective management of financial intermediation develop-
ment. The features of the latter are determined by the factors of the macroeconomic environment, namely,
political, economic and institutional conditions, legislative regulation, financial infrastructure and level of
its innovativeness.

Innovative development of financial intermediation has recently been influenced by the spread of
digital trends, the main among which is FinTech. In particular, in 2018, FinTech received a record-high $
41 billion for development, 78% up from the previous year, and over the period 2013-2018, funding in-
creased by 61% on average. A significant segment of FinTech is consumer lending — almost $ 4 billion,
which is 2.5 times the financing of the business lending segment ($ 1.5 billion). In the consumer lending
segment, FinTech-companies offer consumers new ways to obtain personal loans and assess credit risks
(P2P lending, microfinance, big data analytics, and consumer credit services) [1]. Other actively
developing areas of financial intermediation digitalization are payment systems, investment management
[3], financial trading, digital banking, and insurance [2].

At the same time, the innovative activity of financial intermediaries is depended on the concept of
modern informatization [4] and digitalization as strategic priorities, implementation of the digital techno-
logies in economy allowing the state, business, and society to interact effectively [5]. It is also related to
the ability of financial intermediaries to introduce innovative financial services and the consumer demand
for them, their level of financial literacy, awareness and experience with financial market instruments and
their use.
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This implies an increase in the target complexity of financial intermediation, where customer orien-
tation, personalization and maximization of financial services customer satisfaction are added to
traditional functions.

Methods of research. The issue of financial intermediation research is quite broad. In this aspect, the
methodological basis for the development of the financial intermediation industry is formed by works of
F. Allen, B. Bernanke, A. Berger, S. Freeman, G. Gorton, E. White, T.S. Campbell, R. Levine et al.
Understanding the essence and current problems of financial intermediation is based not only on the
theoretical and methodological basis, but also on solid empirical research, which is dedicated to deter-
mining the role of financial intermediaries in economic growth, violations of financial stability, the
emergence of crisis phenomena, and the complexity of state regulation. But today the direction of finan-
cial innovations and financial technologies (FinTech) is unambiguously distinguished. They have attracted
attention as drivers of innovative changes in traditional financial services and opened up a wide debate
among regulators, financial market participants, consumers and scientists. The FinTech financing trans-
formation processes are discussed with respect to the changes in internal business processes, the mana-
gement of product and service promotion channels, financial analytics, the impact on the financial sector,
competition, financial stability, regulatory organization (Alt and Puschmann [6], Davies et al. [7], Marja-
novic and Murthy [8], S. Bunea, B. Kogan, A.-G. Kund [9]); T. Philippon [10], Gomber et al. [11],
Pousttchi and Dehnert [12].

In the study of the problem aspects of financial intermediation, most researchers use two main
approaches — a historical and evolutionary one, and a process one — in identifying the essence and role of
FinTech in developing financial infrastructure, providing financial resources of the real sector of the
economy, revealing various aspects of financial intermediation, financial sustainability of the interme-
diaries, their competition and interaction. The authors use the dialectic method, scientific generalization,
as well as the institutional, systemic and analytical approaches for studying the functional features of
modern digital technologies and assessing their potential, generalizing the practice of developing and
introducing financial intermediaries of developed countries in order to determine the possibility of its
further implementation.

The objective of the work is to study the principles of modern financial intermediation, identify
strategic challenges and threats, and analyze the impact of digital technologies on the operational and
functional activities of financial intermediaries, to substantiate the institutional, functional and social
transformations of financial intermediation in a context of digital trends strengthening, and deepening of
financial integration and convergence.

Results.

1. Basic principles of modern financial intermediation. Financial intermediation is the main
institution of economic growth of the world national economies. Financial intermediation in the broadest
sense is understood as a type of production activity in which an institutional unit assumes an obligation to
acquire financial assets through participation in financial transactions in the market, and in the narrow
sense, it means performing intermediary functions in the distribution of financial products or services.
Today, we can state the disruption of stability of the structure of financial intermediation, the basis of
which has long been formed by insurance companies, commercial banks, investment and pension funds, as
financial conglomerates are forming, and high-tech companies of FinTech are entering the financial
market, and their market activity has increased by 41% over the past five years.

Stability and success of financial intermediaries in the market can only be ensured by the efficient
management of the flow of financial resources. Its main goals are to improve the quality of financial assets
and perform intermediary functions, to ensure the optimal allocation of resources in the economy, and to
generate profits. Achieving this is not possible without creating an integral and effective management
system based on innovation, requiring a rethinking of organizational, procedural and other aspects of the
activities of financial intermediaries. Herewith, the management process should be considered at the level
of interdependence of objectives, division of responsibilities and powers with cost and performance
management (table 1).

Practice shows that each stage of economic development corresponds to the forms of financial
intermediation, which allow to understand its main motives. Thus, there is now a new stage in the expan-
sion of financial intermediation, due to the dynamic development of modern digital technologies and the
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Table 1 —The basic elements of financial intermediary activities management

Management | Elements of management Directions in realization
Attracting resources Identifying customer needs
Cost Use of resources Improving the quality of products and services
management

Interest rate policy, liquidity management, risk management (forming reserves

Degree of profitability on financial instruments according to IFRS 9), financial security

Technical capabilities Stimulating the development of advanced technologies and products

Use of the accounting and reporting methodology according to IFRS for

Accounting and control
Performance g control purposes

management - - —
Analysis of results Analysis of performance of planned results, management of deviations

Personnel Education, qualifications, competencies

emergence of such a phenomenon as FinTech, namely a new financial intermediary in the face of high-
tech companies in the financial services market.

Taking into account the speed of change in the format of financial intermediation and the functioning
of the financial services market with the involvement of FinTech, traditional financial intermediaries are
trying to transform their business models for future development. The following principles are driving for
them: 1) innovative modernization as a method of overcoming negative effects of crisis phenomena,
increasing competition and disintermediation in the financial market; 2) the strategic priority which means
the relevance of digital technologies introduction to the strategic priorities of financial intermediaries as
development institutions; 3) strategic partnership — digitalization in the financial sector provides for
deepening of financial integration on the basis of public-private partnership; 4) transparency of policy in
the transparency and reliability of digital technologies; 5) personalization — the study of values and
individual demand, the provision of personalized needs to take into account behavioral aspects of consu-
mers in financial intermediation; 6) fair, reliable regulation — a moderate approach to regulatory controls,
taking into account situational uncertainty, and self-regulation; 7) optimal balance of interests and risks —
the will and capacity at the permissible risks of potentially negative effects to obtain the maximum
positive effect of financial intermediation through the use of digital technologies.

2. The evolution of the concept of the business model of banks as financial intermediaries in the
context of digitalization. Bank-centered financial systems in most countries determine the priorities,
significance, universality, specialization and responsibility of banks as financial intermediaries. A business
model reflects the business logic of the activities of a bank as a financial intermediary and evidence of its
institutional positioning, creation of added value, generation of profit, own development and social value.
However, the constancy of business models does not allow to respond promptly to changing market con-
ditions, to fully use its own advantages of the existing customer base, established and diversified tradi-
tional channels of marketing of the banking product, access to funding sources and experience in orga-
nizing activities within regulatory constraints.

In recent years, the situation has changed fundamentally due to the emergence of FinTech, its high
level of innovation and the use of the opportunity to enter the market of financial intermediation, guided
by and using imbalances on the characteristics of the product offer of traditional participants and real
needs and expectations of customers. The threat of losing market positions pushed banks to transform the
business model and set up strategically mutually beneficial cooperation with FinTech-companies, that is,
the construction of a business model adapted to the requirements and conditions of digitization. In such a
business model, two subsystems can be distinguished: 1) work with clients, focused on the formation of
the most qualitative client experience and its new value; 2) internal model of bank operation. This division
defines the obligation of digital optimization of the mechanism of interaction with customers, creation of
personalized banking products; provision of internal business processes of a bank; identification and
understanding of customer needs (table 2).

The implementation of the principles laid down in the adaptation business model of a bank for
further transformation into an ecosystem is carried out through the introduction of digital solutions
(table 3).
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Table 2 — Principles of functioning of the adaptation business model of a bank

Principle Characteristics of properties

greater personalization; instant interaction with the client in real time; accessible,
transparent, reliable information about the bank; active actions of the bank, based on a
deep understanding of client demands

Client-oriented approach
in implementing the product

reliable and effective IT support of the bank;

Effective innovation development . . . . . .
P continuous introduction of innovations; use of cloud technologies

implementation of end-to-end internal processes; perception of the database as a separate
asset; a deep understanding of the client and providing suggestions and prompts in real
time; introduction of digital culture; organization of internal communication aimed at
innovations in product development

Organizational flexibility

Table 3 — Transformation directions of the adaptation business model of a bank

Direction Transformation measures
The main banking developing end-to-end principles for digital products and services; implementing cross-products;
product advising clients on financial issues; providing product comparisons

developing digital channels of interaction between the bank and the client; ensuring the highest
level of privacy and customer data protection; monitoring client's impressions; Internet of Things;
integration with social networks

Customer service
technology

deep integration with non-banking services;

Non-banking services partnership with non-banking institutions by opening an API and implementing joint projects

At the same time, non-traditional financial intermediaries seize the market and strengthen their own
positions. They build business based on platforms and ecosystems, the fundamental difference of which is
that the former are the online gateway or the integration layer between the back office systems of the bank
and all its front-offices of interaction with customers, and the latter form an environment of effective
interaction between banks, non-bank financial institutions and consumers around financial innovation to
ensure the synergistic effect of their use and spread, as well as evolutionary development [13].

For example, for a product-oriented ecosystem, the goal is the value, that is offered through the pro-
duct integrated with another, where the latter is used as the basic user interface. That is, the integration
concept of the ecosystem is an effective market strategy, functional openness through any interface, the
ability to create innovative products, and provide interoperability at the level of clients and institutions. If
we consider the ecosystem at the bank level, then it can be noted that it is formed taking into account the
existing business model and objective adaptation aspects, at the same time conceptually changing their
logic, functional and technological paradigm (table 4).

Table 4 — The evolution of the concept of the business model of a bank

. . The adaptation business
The traditional business model of a bank model of the bank Ecosystem
Satisfactory level of process automation Digital end-to-end processes Effective use of the API
Product implementation in service centers Digital sales channels The or}ly digital channel for selling
a multi-component product

Satisfactory level of service flexibility Flexible and adaptive service | Deep integration with related services
Implementation of the product under generally o Extended personalization of multi-

.. Sales personalization
defined conditions component product sales

The business model of Sberbank is illustrative as a client-centric ecosystem, when the bank becomes
a platform for interaction in the "bank-client" relationship not only in the range of financial intermediary
products and services, but also in the "society-client" and "bank-client-public-private partnership" rela-
tions. Digital technologies such as Open API (Open Application Programming Interface), Machine
Learning, Big Data, Virtual reality technology, Artificial Intelligence, etc. are a unique gateway for this
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kind of interaction and integration of financial and non-financial services. In this aspect, the adoption by
the EU of the updating of the Payment Services Directive (PSD2) is essential to ensure an open
architecture of financial services. It promotes consumer protection, regulates and clearly defines the inter-
actions of financial intermediaries with regard to financial data and their accessibility for both banks and
FinTech through the API.

In contrast, Ukrainian PrivatBank became the first bank in the world to open a public API that is
currently used by almost 5,000 partners, including those outside Ukraine. The API allows transfers bet-
ween bank cards, payments to cards of any bank of Ukraine and an international bank, purchase of Skype
vouchers, selected face value, replenishment of mobile communication, sale of tickets for sports and
leisure activities, etc.

Consequently, an ecosystem is the respond to the challenges of digitalization, which integrates busi-
ness factors to increase value, strengthen financial sustainability and enhance competitiveness.

3. InsureTech is a new vector of insurance activity transformation. Digitalization processes are
accompanied by the emergence of new types of risks, the complexity of which is due to the impossibility
of quantification, the lack of relevant information on sources and causes of their occurrence, the effects of
the impact and the size of potential losses for economic agents and financial intermediaries. This marked
the emergence of InsurTech as an innovation of market players using information technology to provide
solutions specific to the insurance industry [14].

The current trends in InsurTech should be considered from the point of view of transforming the
insurer’s essence as a subject of financial intermediation, the principles and approaches of insurance of
new types of assets, the response to the proliferation of digital technologies in the insurance market and
the need to change the business model.

In the context of the proliferation of digitalization processes, we are witnessing the transformation of
the essence of an insurance company, namely: 1) a business entity — an insurance company that provides
services connected with the protection of property interests of legal entities and citizens in case of an
insurance event; 2) an institutional investor that attracts insurers’ funds for further placement in income-
earning assets, including digital ones; 3) an issuer developing share or debt securities, may be involved in
the ICO mechanism, also when creating InsurTech; 4) a participant in information exchange — a miner;
5) a depositary user, namely, keeping his own funds in Bitcoin Wallets; 6) a participant in the sale and
purchase of digital assets on special exchanges. Traditional functions of insurance intermediation acquire
new features, and their implementation requires a balanced approach to achieving a compromise between
income generation, redistribution of risks and compensation for losses.

Insurance companies act as active institutional investors, operate in the regulatory field and take into
account legislative constraints. In investing activities, they must take into account investment risks and
risks of investing in certain types of assets. Cryptographic assets and a growing demand for their insurance
became something new in the practice of insurers. However, to date, digital assets do not refer to assets
determined by the authorized body, which may be represented by insurance reserves. However, there is no
direct prohibition on investing in free reserves in cryptographic assets. Therefore, the insurer decides on
the expediency of placing funds in these assets, taking on the risk of possible losses from reducing their
value and not receiving investment income. However, we note that the subjective nature of such a risk
prevails over its objective nature, because it is speculative in content and not subject to insurance.

Thus, the emergence of cryptoassets as a new type of financial asset, and the development of the huge
cryptocurrency market, on the one hand, lead to the need to insure cryptographic assets on deposit ac-
counts, transactions and hedging risks of changing market conditions for the participant, and on the other
hand, to the emergence of threats and new manifestations of financial risks for the insurer.

In particular, the latter are as follows: 1) credit — failure to fulfill contractual obligations by the coun-
terparty of the insurer (issuer of cryptographic assets); 2) market — fluctuations in the value of assets;
informational asymmetry, etc .; 3) operational — weaknesses in management, imperfection of the processes
of information collection and processing, low level of control and reliability of technologies, errors and
unauthorized personnel actions (internal fraud), etc.; 4) underwriting — lack of information for actuarial
calculations; 5) investment — changes in market conditions. Among the needed mechanisms and means of
reducing risk, there are schemes of insurance and service for insurance bonds through smart contracts,
ratings of issuers, the model of scoring evaluation of ISO projects, the escrow mechanism, adapted risk
management and reinsurance practices, etc.
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Foreign practice demonstrates the integration of cryptocurrency exchange, digital investment
platforms and international insurance brokers for risk insurance and insurance coverage, subject to
legislative resolution. The spread of a new type of insurance, namely cyber insurance [15], is due to the
need to provide institutional investors with reliable protection and safe storage of cryptographic assets on
digital investment platforms, taking into account the growth and consequences of cyber attacks and cyber
fraud. In particular, the participation of the insurance giants Lloyd's of London (Great Britain), Allianz
(Germany), Hanwha Insurance (South Korea) indicates the promise of direct insurance of cryptographic
asset safety services and guarantee of compensation for losses caused by cracking cryptocurrency
exchanges.

At the same time, insurance companies are directly exposed to cyber-risk (internal and external),
since they have significant amounts of information [16]. Violations of cyber resistance can lead to serious
waste and losses, including the reputation and trust of society. In this connection, such actions are gaining
importance in the insurance sector: by the regulator — the strengthening of control and supervision of
common standards, and by insurers — the implementation of policies, procedures and technologies for
ensuring cyber-stability on the basis of public-private partnership [17].

Digital technologies are objectively spread on the insurance market (table 5).

When solving the issue of integrating radical innovations, insurance companies make decisions about
changing traditional business models, the development of which is extremely difficult to predict. Now,
there is obviously a process of financial and technological integration of large international insurance
companies and independent FinTech companies (Axel Springer, Plug and Play, Allianz, Startupboot-
camp), that is, the desire to become the leaders in digital insurance. Other market participants may gra-
dually be crowed out or become a small part of the market as a result of retaining the right to own custo-
mer data. The competition, which is currently gaining momentum, can gradually decrease as traditional
insurers lose domination, and an integrated market is being formed. The information asymmetry will
decrease, but will not be completely leveled.

Table 5 — Financial intermediary support for digital trends in the insurance market

Trend

Characteristic

Insurance companies which
implemented the trend

Omni-channel

integration of various online and offline customer-

Progressive Insurance (USA)

centric communications channels into a single Allianz Italy

environment, self-service applications Intact Financial Corporation (Canada)
Virtual Digital Assistant, | consulting financial assistance, purchase of insurance Lemonade (USA)
Chatbot policy, preparation of an insurance offer PolicyPal (Singapore)

Big Data

financial analytics based on large amounts of
information for market segmentation and
personalization, fraud reduction, new driver discovery
and improvement of claims settlement processes

John Hancock Financial, American
Family Insurance,
Nationwide Insurance (USA)

Digital signature,
remote identification

transition to a digital form of insurance policy, ensuring
mobility and efficiency, increase in productivity, cost
reductions; behavioral biometrics

DAS Spain, Donegal
Insurance Group, Gainsco Auto
Insurance, American National (USA)

Blockchain

distributed data access, cost reductions, increased trust
in online products, digital policies, smart contracts and
claims administration

Ping An Insurance Group (China),
American International Group (USA),
AXA Group (France), Allianz
(Germany)

Artificial Intelligence

automation of insurance processes, portfolio

Technologies, Al management, credit analysis, machine learning for fraud Al‘han'z (Gemany)
. o . Mitsui Sumitomo (Japan)
prevention, underwriting and settlement of losses, risk
Lemonade (USA)
assessment
Internet of Things, new sources of information through the means of Munich Re (Germany)
IoT biometric monitoring, sensors of object control and Progressive Insurance,

geolocation systems, new opportunities in medical,
personal and auto insurance

Liberty Mutual Insurance, John
Hancock Financial (USA)

Source: compiled on the basis of [18-22].
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Ukrainian insurance companies have an interesting attitude regarding the support of digital trends.
Today, InsurTech technology capabilities on the Ukrainian insurance market are represented by the
following startups: CIVILKIN — a web service and mobile application for the selection, purchase and
management of insurance policies, EWA — SaaS insurance platform, Alfa Protection — a service for
protection in the field of e-commerce, INSART — an insurance broker, which provides customer advisory
services on risk and financial management [23].

Thus, with almost 300 insurance companies, a significant IT potential, more than 100 thousand spe-
cialists, the attraction of direct investments in InsurTech startups, for example, $ 3.8 billion in 2016,
Ukrainian insurance companies have a unique opportunity to use digital technologies for overcoming the
technological lag behind banks and raise the market of insurance services, coping with increasing com-
petitive challenges, improving the efficiency of key insurance processes, enhancing customer loyalty and
interest.

Discussion of results and conclusion. The further development of financial intermediation
determines further study of modern practice of its transformation under the influence of digital trends in
order to resolve such urgent issues:

1. Strategic management of financial intermediaries’ innovative activity at macro and macro levels
in the following priority directions:

- improvement of legal support and regulation of financial market participants’ activities in order to
ensure financial stability;

- improvement of legislation in the field of financial services consumers’ rights protection;

- expansion of financial infrastructure due to financial integration of financial intermediaries (banking
and non-banking institutions) with the aim to expand the spectrum and to increase the level of accessibility
and quality of financial services;

- transformation of philosophy, principles, structure of organizational and economic mechanism and
business models of financial intermediation for the formation of effective high-tech institutions with
innovative strategies and customer-oriented ecosystems domination.

2. Deepening of client-oriented approach by using modern digital technologies (Big Data, Al, 10T,
blockchain, machine learning and etc.) for the formation of new financial services based on a personalized
approach and segmentation of target consumer categories.

3. Monitoring and assessing the economic and social influence of digitalization on financial inter-
mediation, welfare and quality of life in society.

The real economy and dynamic changes in the financial market require a highly effective financial
integration of traditional financial intermediaries and FinTech-companies, which should receive institu-
tional and regulatory support, thus forming powerful financial intermediation and maintaining financial
stability. This will be facilitated by innovative openness and activity, informational transparency of finan-
cial intermediaries due to modern digital technologies, taking additional measures to protect consumers of
financial services and standardizing the latter, forming consortia in the "science-education-financial
intermediation-state-public" system of relations.

H. H. IlanTteneena, C. B. 3anopo:xen, H. I'. Haraiiuyk, O. M. bapTom

bank yHuBepcureri, Uepkac nHctutythl, Yepkac, YkpanHa

CAHJIBIK TPEHATEPJI TAPATY BAPBICBIHJA
KAPKBLIBIK JEJTIAJIBLIBIKTBI TPAHC®OPMAIHSIIAY
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H. H. ITanTeneeBa, C. B. 3anopoxen, H. I'. Haraiiuyk, O. M. BapTom
bankoBckuil yHuBepcurer, YepkacCkuil MHCTUTYT, Uepkacchl, Y KpauHa

TPAHC®OPMALINA ®PUHAHCOBOI'O IOCPEJTHUYECTBA
B YCJIOBUAX PACITPOCTPAHEHUSA IU®POBbLIX TPEHI0OB

AnHoTanus. B craTthe ompeneneHsl CYNIHOCTh, NPUHIIMILI, TpaHChopMmanus (YHKIUNA W 3JIEMEHTHI YIIpaB-
JICHUS (l)I/lHaHCOBI)IM MOCPEAHNYCCTBOM KaK HEHTPAJIbHBIM MHCTUTYTOM 3KOHOMUYECKOT'O POCTa B YCJIOBUAX paCIIpo-
CTpaHeHHS IUQPPOBBIX TPEHAOB. PaccMarpuBasi SBOJIOIMIO KOHIICTIIUN OM3HEC-MOJENN OAHKOB KaK (DHMHAHCOBBIX
MOCPEIHUKOB, BBISBICHBI MPUHIUIB ()YHKIIMOHUPOBAHKSI UX aaNTAIIMOHHON OM3HEC-MOJICNI B YCIOBHSX PAaCIPO-
CTpaHCHHS MPOIECCOB ITUPPOBU3AINH, T]IC TJIABHHIMU IMPUHIMIIAME CTAJIH KIACHTO-OPHEHTHPOBAHHBIN MOIXOI IPH
peanu3aiu npoaykTa, 3pQeKTUBHOE MHHOBAIIMOHHOE Pa3BHUTHE, OpPraHU3alMOHHAs TMOKOCTh. [yt peanu3aiuu
aJlanTalMOHHOW OM3Hec-Mozenn O00OCHOBaHA CHCTeMa TPaHC(HOPMAIMOHHBIX MEPOIPUSITHN B HANPaBICHUIX
CO3/IaHUsI OCHOBHOTO OAHKOBCKOT'O MPOJYKTa, TEXHOJOIWU OOCITY)KUBAHUS KIIMEHTOB, HEOAHKOBCKUX yciuyr. Jloka-
3aHO, YTO 3BOJIIOILMOHHBIN POrPecC U Mpolecchl HU(PPOBU3ALNU 00YCIOBIIN MOTPEOHOCTH OAHKOB HA OCHOBE a/1aIl-
TAIlMOHHOW OW3HEC-MOJIENN CO3aBaTh YKOCUCTEMY KaK d((HEKTHBHYIO MHTETPAl[MOHHYIO PBIHOYHYIO CTPATETHIO,
KoTopasi o0ecrieunBaeT QyHKIIMOHAIBHYIO OTKPHITOCTh Yepe3 Jr000i HHTepdeiic, BO3SMOKHOCTb CO3aHusi HHHOBA-
LIUOHHBIX INPOJIYKTOB, B3aUMOJECHCTBUE HA YPOBHE KIUEHTOB U YUPEKIACHUM JUIsl pOCTa CTOMMOCTH, YKPEIUICHUS
(huHaHCOBOW YCTOHYMBOCTU M MOBBIIIEHUS! KOHKYPEHTOCIOCOOHOCTH. CUCTEMaTU3MPOBaHbl COBPEMEHHBIE TEHJICH-
UM OTHOCHUTEIBHO TpaHC(HOpMAIMK CYIIHOCTH CTPaXOBINHKA KaK CyObeKTa (PMHAHCOBOTO IMOCPEAHUYECTBA, IIPHH-
IIUTIOB ¥ MOJXOJIOB CTPAXOBAHUs HOBBIX BHJIOB aKTHBOB M PHCKOB; BBIABJICHBI PEaKIMU Ha PAcIpPOCTpaHCHUE IH(D-
POBBIX TEXHOJIOTHH U MOAICPKKU MUPPOBBIX TPEHIOB HA CTPAXOBOM PHIHKE; 000CHOBaHA HEOOXOAMMOCTh H3MCHE-
HUsI OM3HEC-MOJICTH CTPAXOBIIHUKOB.

KioueBbie cioBa: WHHOBAIUH, (DMHAHCOBbIC WHHOBALUH, (DUHAHCOBOE MOCPEIHUYECTBO, LU(POBAS IKOHO-
muka, FinTech, InsureTech.
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INTERNATIONAL ELECTORAL STANDARDS AND ELECTORAL
LAW OF SUBJECTS OF THE RUSSIAN FEDERATION

Abstract. Research objective is the legal research of the international electoral standards applied at legal
regulation of elections to public authorities of subjects of the Russian Federation.

The analysis, synthesis and legal method are applied. Contents of the Constitution of the Russian Federation,
regarding use of rules of international law, international legal acts, including selective (Universal Declaration of
Human Rights, International Covenant on Civil and Political Rights, Document of the Copenhagen meeting of the
Conference on human measurement of CSCE, Convention on protection of Human Rights and Fundamental Free-
doms and Convention on standards of democratic elections, electoral rights and freedoms in the State Parties of the
CIS), decisions of the Constitutional Court of the Russian Federation and the Russian common courts in which these
bodies applied electoral laws, decisions on electoral disputes of European Court of Human Rights and works of
scientists are studied.

The author analyzes the ideas that in electoral law of subjects of the Russian Federation it is difficult to find
consequences of application of the international electoral standards and comes to a conclusion that as this standards
are the principles, the provided statement is exaggerated.

Keywords: international electoral standards, electoral law, subjects of the Russian Federation, Universal
Declaration of Human Rights, International Covenant on Civil and Political Rights, Document of the Copenhagen
Meeting of the Conference on the Human Dimension of the Conference for Security and Co-operation in Europe,
Convention on protection of Human Rights and Fundamental Freedoms, Convention on standards of democratic
elections.

Introduction. In the Constitution of the Russian Federation 1993 there are no basic provisions
concerning elections and the electoral principles. Authors of the Constitution made an exception only for
the election of the President of the Russian Federation, that he is elected for four years by citizens of the
Russian Federation on the basis of general equal and direct suffrage by secret ballot (Paragraph 1 of Art.
81 of the Constitution of the Russian Federation). The researcher 1. Zhuravleva notes that these principles
are equally obligatory for all elections in the Russian Federation. It follows from Art. 15 of the Constitu-
tion of the Russian Federation according to which universally recognized principles and norms of interna-
tional law are a component of a legal system of the Russian Federation [17]. The constitutional obligation
of the electoral principles (general equal suffrage at free will, obligation of periodic elections) extend to all
elections in Russia by interpretation of the Constitution of the Russian Federation with reference to
universally recognized principles and norms of international law [1].

Methods. The analysis, synthesis and legal methods were used in the study of the international
electoral standards applied at legal regulation of elections to public authorities of subjects of the Russian
Federation.

Discussion and results. As observed by the Kazakh researchers Z.K. Ayupova and D.U. Kussainov
and the American scientist W. Nagan all the legal systems of the world enter into cooperation especially in
relation to those objects, and in those areas of public relations. This cooperation on specific issues directly
and most significant influence on the intensity of the universalization of legal systems, the convergence of
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legal families and the overall intensity of legal integration [2]. The primary sources for the international
standards set forth in these guidelines are various international, regional and un declarations and
conventions on human rights and other relevant legal documents. the more important of these instruments
include the following: the Universal Declaration of Human Rights, the International Covenant on Civil
and Political Rights, the European Convention (together with its Protocols) for the Protection of Human
Rights and Fundamental Freedoms, the Document of the Copenhagen Meeting of the Conference on the
Human Dimension of the Conference for Security and Co-operation in Europe (CSCE), the American
Declaration of the Rights and Duties of Man, the American Convention on Human Rights and the African
Charter on Human and People's Rights [12]. Also, these sources of law are the most important inter-
national electoral acts. These standards have been endorsed in a series of authoritative conventions, trea-
ties, protocols, and guidelines by agencies of the international community, notably by the decisions of the
United Nations (UN) General Assembly, by regional bodies such as the OSCE, the Organization of
American States, and the African Union, and by member states in the UN [5]. If electoral laws fail to meet
the international standards, the electoral process will likely be marred by malpractice and irregularities
[15].

The Constitutional Court of the Russian Federation extends the principle of equality on the right to
elect and be elected to all public authorities and local governments irrespective of sex, races, nationalities,
language and also other circumstances. In several decisions the Constitutional Court of the Russian
Federation pleaded to the International Covenant on Civil and Political Rights and the Convention on
Protection of Human Rights and Fundamental Freedoms [16].

At trial of electoral affairs Russian common courts appeal to international legal acts, Novosibirsk
regional court established that extension of powers of the Novosibirsk regional council of deputies violates
the electoral rights of citizens (provided by Art. 32 of the Constitution of the Russian Federation and also
Art. 25 of the International Covenant on Civil and Political Rights of December 16, 1966 and Art. 21 of
the Universal Declaration of Human Rights of 1948): the right to vote and be elected on true periodic
elections. This decision of the Novosibirsk regional court is left without change by Judicial Board on Civil
Cases of the Supreme Court of the Russian Federation [15].

According to Paragraph 4 of Art. 15 of the Constitution of the Russian Federation the universally-
recognised norms of international law and international treaties and agreements of the Russian Federation
shall be a component part of its legal system. If an international treaty or agreement of the Russian Fede-
ration establishes other rules than those envisaged by law, the rules of the international agreement shall be
applied because the Russian federal and regional legislators are obliged to consider the following
international obligations of the Russian Federation in the electoral lawmaking:

in the Universal Declaration of Human Rights it is said that everyone has the right to take part in the
government of his country, directly or through freely chosen representatives. The will of the people shall
be the basis of the authority of government; this will shall be expressed in periodic and genuine elections
which shall be by universal and equal suffrage and shall be held by secret vote or by equivalent free voting
procedures. (Parts 1 and 3 of Art. 21);

The International Covenant on Civil and Political Rights reproduces that every citizen shall have the
right and the opportunity to take part in the conduct of public affairs, directly or through freely chosen
representatives and to vote and to be elected at genuine periodic elections which shall be by universal and
equal suffrage and shall be held by secret ballot, guaranteeing the free expression of the will of the
electors (the paragraphs "a" and "b" of Article 25);

in Paragraphs 5, 5.1 Document of the Copenhagen Meeting of the Conference on the Human
Dimension of the Conference for Security and Co-operation in Europe (CSCE) of June 29, 1990 the State
Parties solemnly stated that among those elements of justice which are essential to the full expression of
the inherent dignity and of the equal and inalienable rights of all human beings are free elections that will
be held at reasonable intervals by secret ballot or by equivalent free voting procedure, under conditions
which ensure in practice the free expression of the opinion of the electors in the choice of their represen-
tatives;

in Protocol to the European Convention on Protection of Human Rights and Fundamental Freedoms
of March 20, 1952 is established that the High Contracting Parties undertake to hold free elections at
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reasonable intervals by secret ballot, under conditions which will ensure the free expression of the opinion
of the people in the choice of the legislature;

in the European Charter of Local Self-Government is said that local self-government denotes the right
and the ability of local authorities, within the limits of the law, to regulate and manage a substantial share
of public affairs under their own responsibility and in the interests of the local population. This right shall
be exercised by councils or assemblies composed of members freely elected by secret ballot on the basis
of direct, equal, universal suffrage, and which may possess executive organs responsible to them. This
provision shall in no way affect recourse to assemblies of citizens, referendums or any other form of direct
citizen participation where it is permitted by statute (Art. 3).

Universal international sources of electoral standards is also the Convention on the Political Rights of
Women of December 20, 1952, the Convention on the Elimination of All Forms of Discrimination against
Women of December 18, 1979, the International Convention on the Elimination of All Forms of Racial
Discrimination of December 25, 1965.

One of the most volume international legal acts establishing electoral standards is the Convention on
Standards of Democratic Elections, Electoral Rights and freedoms in the State Parties of the Common-
wealth of the Independent States. This regional act fixes and opens the maintenance of next concepts:
general, equal and direct suffrage; secret ballot; periodic, obligatory, open, public, free, genuine and fair
elections; main beginnings of elections by electoral bodies and financings of elections; general order of
the state information support of elections and propaganda activity; appeal and responsibility for violation
of electoral rights and freedoms of citizens; status and powers of national and international observers;
requirements to selective documentation; measures which should not be considered as discriminatory on
elections.

Interesting sources of electoral international law is the Convention on Protection of Human Rights
and Fundamental Freedoms as this act is applied and interpreted by the European Court of Human Rights.
These law-enforcement acts as a matter of fact are obligatory for Russian federal and regional legislators.
So, the European Court of Human Rights did not find violation of the European Convention in practice of
creation of national electoral districts [8]. Though the Russian judicial practice recognizes creation of
national electoral districts as illegal, however at corresponding change of the federal legislation creation of
such constituencies will not contradict the international obligations of the Russian Federation.

In the Judgment of February 19, 1998 in the matter of Bowman against the United Kingdom the
European Court of Human Rights recognized that, for all practical purposes, as a total barrier to Mrs
Bowman’s publishing information with a view to influencing the voters of Halifax in favour of an anti-
abortion candidate. It is not satisfied that it was necessary thus to limit her expenditure to GBP 5 in order
to achieve the legitimate aim of securing equality between candidates, particularly in view of the fact that
there were no restrictions placed upon the freedom of the press to support or oppose the election of any
particular candidate or upon political parties and their supporters to advertise at national or regional level,
provided that such advertisements were not intended to promote or prejudice the electoral prospects of any
particular candidate in any particular constituency. It accordingly concludes that the restriction in question
was disproportionate to the aim pursued. It follows that there has been a violation of Article 10 of the
Convention according to which everyone has the right to freedom of expression [6].

The European Court of Human Rights established by other decision that it is not any or dispropor-
tionate, and free will of the people is not interfered when choosing legislature by application of Art. 56 of
Paragraph 3 of the Constitution of Greece establishing the prohibition to certain categories of public
servants to the military personnel, serving legal entities of public law, state and municipal enterprises and
institutions to propose the candidates in parliamentary elections and to be elected in any constituency of
the country where they carried out the official duties more than three months for three years preceding
elections. Moreover, these persons lose such rights even in case of their resignation before elections that it
is not provided in relation to some other categories of the public servants falling under operation of Art. 56
of Paragraph 1 of the Constitution of Greece [7].

The legal position of the European Court of Human Rights that the order of pronouncement of
decisions on compliance of candidates to the established requirements has to provide pronouncement of
fair and objective decisions, prevention of abuses of authority from the corresponding officials, stated in
the resolution of April 9, 2002 in the matter of Podkolzina against Latvia has to be a peculiar reference
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point for legislators. The court considered the procedure of additional check of knowledge of a state
language by candidates in Latvia which is not corresponding to this criterion and recognized that when the
declarant was excluded from lists of candidates in parliamentary elections on the basis of insufficient
knowledge of a state language, the provision of Protocol of the European Convention on protection of
human rights was violated [9].

During the last 25 years, international human rights law has evolved considerably over the question
of the best way to achieve the goal of democratic elections, and a set of criteria for democratic elections
has gradually emerged based on international law, and the practice of States and inter-governmental
organizations [12].

Conclusion. In jurisprudence the opinion was spoken that in in electoral law of subjects of the Rus-
sian Federation it is difficult to find consequences of application of the international electoral standards
and comes to a conclusion that as this standards are the principles, the provided statement is exaggerated.

. B. Cepreesn
H. ®. Katanos aTeiHiarbl XakaH MEeMJICKETTIK YHUBepcUTeTi, AbGakaH, Peceit

XAJIBIKAPAJIBIK-KYKBIKTBIK CAMJIAY CTAHIAPTTAPDI
KOHE PECEU ®EJEPALUACHI CYBBEKTTEPIHIH CAUJIAY K¥YKbIFbI

1. B. Cepreesn
Xaxkacckuil rocyaapcTBeHHbIN yHuBepcuteT uM. H. @. KaranoBa, Abdakan, Poccust

MEKJYHAPOJHO-IIPABOBBIE U3EUPATEJIbHBIE CTAHJIAPTHI
U U3BUPATEJIBHOE ITPABO CYBBEKTOB
POCCUMCKOM ®EJEPALIMU

AHHoTanus. Llenbro uccnenoBaHus sBISETCA IOPUIMUYECKUN aHAIN3 MEXIYHapOJHO-TIPABOBBIX M30MpATEIhb-
HBIX CTaHAApTOB, NMPHUMEHAEMBIX IIPH NPAaBOBOM PETYIMPOBAHHU BHIOOPOB B OpraHbl IOCYIAPCTBEHHOW BIIACTH
cy0nexToB PO.

C npuMeHeHHeM aHaJln3a, CHHTEe3a U I0PUINYECKOro MeToja u3y4eHsl coaepkanue Koncturynuu PO, B yactu
MIPUMEHEHHs] HOPM MEXIAYHAapOJHOT0O MpaBa, MEX/yHapOAHO-IIPAaBOBbIE aKThI, BKIIIOYasi u3dbuparenbubie (BeceoOmias
JleKapanus npaB ueaoBeka, MeXIyHapOoIHBI MaKT O TPaKIAHCKUX W MOJIUTHYECKUX mpaBax, JlokymeHTt Komnen-
rarerckoro cosemmanus Kondepenunu no uenoseueckomy nimepennto CBCE, KonBenmus o 3amure npas uesioBeka
1 OCHOBHBIX cB00OJ 11 KOHBEHIMS 0 cTaHAapTax JeMOKpPaTHYECKHX BBIOOPOB, N30MpaTENIbHBIX MIPaB U CBOOOX B Io-
cynapcrBax-yyactHukax CHI'), pemennst Koncrurynnonsoro Cyna P® u poccuiickux cynoB oOmiel I0puCANKINH,
B KOTOPBHIX Ha3BaHHBIC CyIbl CCHUIANIMCH HA JAHHBIE AKTHI, a TAKXKE PEIICHUS M0 M30MpaTenbHbIM cropam EBpo-
nefickoro CyJa 1o mpaBaM 4elioBEKa M TPYIbl YUEHBIX-FOPHCTOB.

B craree mpuBOAWTCS MHEHHE OTIENBbHBIX YUEHBIX-NPABOBEJOB, YTO B M30MPATEIBHOM IIpaBe CyOBEKTOB
Poccuiickoit @enepannu TpyIHO OOHAPYKUTh Kakne-THOO OT3BYKH MEXKIYHApOJHBIX 00sS3aTeNbCTB Poccuifckoit
®Denepannn B 001acTH M30MPATETBHOTO MPOIIECCA, OAHAKO, YUUTHIBAS, YTO MEXIyHapOIHbIE N30UpaTEeIbHbIE CTaH-
JapThl ABJIAOTCA HOPpMaMU-TIPpUHOHUITIAMU, TO MOKHO HpMﬁTH K BBIBOY O NPCYBECINYCHHOCTU JaHHOT'O YTBEPIKIACHU.

KaioueBble ciioBa: MexyHapOJHO-IIPaBOBbIE W30MpATENbHBIE CTAHAAPTHI, H30UpPATEIbHOE TIPaBO, CyOBEKTHI
Poccwuiickoii @enepauun, BeceoOuias aexinapaiiys mpas yenoBeka, MexIyHapoIHbIA HaKT O IPaKAaHCKUX U MOJIUTH-
yeckux npasax, [lokyment Komenrarenckoro cosemanus Kongepenuuu mo genoseueckomy usmepenuto CBCE,
KonBeHIMs 0 3amure rmpaB YesIoOBeKa M OCHOBHBIX CBOOOM, KOHBEHIMS O cTaHmapTax JeMOKPaTHYEeCKUX BBIOOPOB,
N30MpaTeNbHBIX MPaB U CBOOOA B TocynapcrBax-ydactankax CHI'.
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ENVIRONMENTAL EDUCATIONIN THE SYSTEM
OF GLOBAL AND ADDITIONAL EDUCATION

Abstract. The purpose of the study is to analyze the significance of the role of global and additional education
in the formation of common cultural, common human competencies of future generations. A comparative analysis of
the characteristics of the content and forms of global and additional education in Russia and in the world makes it
possible to assess the prospects of these types of education from the point of view of environmental education (edu-
cation and upbringing) as an important component of human competences. Environmental education plays a strategic
role in the system of global and additional education. Environmental education - the leading competence of students
and trainees in relation to the world around them and themselves: the ability to live in harmony with nature and
culture, with themselves and with society - leading orienteer global education. These benchmarks are also guidelines
for students' self-development. The article deals with the pedagogical support of person's self-development in the
context of solving the problem of self-development of the individual, acting as one of the leaders in the context of the
globalization of modern education. The possibilities (pedagogical resources) of the additional education of the person
in the self-development of the individual and the realization of pedagogical ideas of Russian space scientists are
shown, the appeal to which acquires particular relevance in the light of the globalization of education.

Keywords: the globalization of education, self-development, subjectivity, pedagogical support of self-develop-
ment of the person, additional education of the person, after-hour activity, cosmism, alternativism.

Introduction. Environmental education plays a strategic role in the system of global and additional
education. Environmental education - the leading competence of students and trainees in relation to the
world around them and themselves: the ability to live in harmony with nature and culture, with themselves
and with society - leading orienteer global education. These benchmarks are also guidelines for students'
self-development. In the world community, a system-holistic view of man and the world, science and
education, arose at the turn of the XX and XXI centuries. This view presupposes the solution of the global
problems of humankind, including the problems of education as a practice of development of the indi-
vidual and society. Global education is a complex idea that is taught to enhance ones our understanding of
the world. Students learning to be global citizens through global education will be able to learn more about
the most significant issues of human life. This is the issues about international communities and migra-
tions, problems of the corruption and social justice issues, problems of poverty and poverty, bioethical and
biotechnological problems of mankind, problems of ecology and culture, science and arts, professional life
and education, other global events, and international ideas in their typical classroom setting. Global
Education will shape the way people understand themselves and the world to help better shape the world.
It will foster service learning initiatives and activism within the different community, organizations, and
families, and around the world (Friesen, 1995; Gaudiani, 1995). Global education that opens people’s
consciousness to the realities of the transnational and multi-religion interaction, multiregional and globa-
lized world and awakens them to bring about a world of greater moral and spiritual, justice and equity,
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human duties and rights for all. Global education is understood to encompass development education,
human rights, and duties education, education for sustainable development, education for peace and
conflict prevention and intercultural education; being the global dimension of education for citizenship
and ecological harmony (Arpentieva, 2018; Arshinova, Tokar, Kuznetsova, Arpentieva, Kirichkova,
Novakov, 2018; Kassymova, Stepanova, Stepanova, Menshikov, Gridneva, Arpentieva, and Merezhnikov,
2018; Lo, 1991; Milone, 1995; Ostheimer, 1995).

Literature Review. Global education promotes constructive humankind values and assists students
and teachers (educators) to take responsibility for their actions and to see themselves as global citizens
who can contribute to a more peaceful, just, harmonical and sustainable world. Global Education is a
dimension that runs through the total schools curriculums, an extra filter to help person and educators
make sense of all the information about themselves and the world and opinion. The world is throwing at
them (Sinha, & Sinha, 1977; Banks, 2015). On methodology level, it combines some experiential and
experimental (scientific) discussion-based activities, a caring, co-operative and open outlook on the class-
room and other types of human experience, and core concerns. It combines some experiential and expe-
rimental (scientific) discussion about culture and nature of the world, about all countries, regions and
groups, about the causes of poverty and inequality (here as well as in other countries), criminality and
corruption, about the technical and social environment and about life meaning problems and dimensions.
Global Education is an active learning process based on the universal values of love and tolerance, soli-
darity and co-operation, equality and non-violence, justice and moral, inclusion and participation, nobility
and dignity. Global Education begins with raising awareness of global challenges such as poverty, unfair
distribution of opportunities and resources, environmental degradation and climate change, violent conflict
and non-respect of human rights. It then creates a deeper understanding of the complex underlying issues
(Banks, 2015; Harris, and Morrison, 2012). Thereby it aims at changing people‘s attitudes and encourages
them to reflect on their own role in the world. Global education motivates and empowers people to
become active as responsible and active "global citizens" (Bajaj, Hantzopoulos, 2016). Global Education
is a way of approaching and integrating different knowledge and skills. It integrates everything we teach
about life and the world. It broadens understanding of the world and personal life horizons and encourages
exploration of all subjects from a global perspective. It also contributes to the whole curriculum and en-
hances our understanding of the world. This education provides a comprehensive approach to educating
for a just and sustainable future. It includes religious and historical trends that have molded our understan-
ding of "peace" and then presents a variety of ways to practice peace education in schools and commu-
nities and explains how it can motivate students. The teaching and practice of peace, multicultural and
other components of the global education provide a basis of valuable knowledge about resolving conflicts
and transforming violence without the use of force, about living in harmony with nature and culture, social
and personal essences.

Thus, one of the central ideas of global education is the idea of cosmism and alternativism. At dif-
ferent times and in different countries, the ideas of cosmism were developed by various investigators
(I. Goethe, A. Einstein, P. Teilhard de Chardin, EL. Le Roy, K. Jaspers, J. Nehru, D. Rumi, Chen Yu, Ali
Nuri M.Kh. and other).Unfortunately, in Russia global education is a topic not disclosed. A number of
similar approaches are devoted to its comprehension, including the research of scientists and practitioners
in the field of studies of the evolution of humankind. Among them, we can especially highlight the works
of philosophers, scientists, artists, ecclesiastics, who comprehend the co-evolution of man and nature, the
role of space in this evolution,cosmism and alternativism (Hollstein, Penth, 1980; Le Roy, 1930;Maralov
V, 2004; Perekusikina, 2013; Pushkareva, Pushkarev, Latukha O, 2007; Pushkin, 2012; Rogulin,1998).
We can also single out the work of economists who consider the relationship and role of social, human
and cultural capital in the development of production technologies on different turns and within the
framework of different models of socio-political and economic development (Tarasenko, 2011a; Tara-
senko, 2011). The solution of global problems of the present, ensuring the sustainable development of
humankind as a planetary phenomenon, a prosperous future of society assumes the globalization of human
consciousness and the concerted actions of the world's population to harmonize relations in the system
"man-society-nature" (Tarasenko, 2011a: 335). Globalization today is one of the main factors of civiliza-
tional development (U. Beck, Kh. A. Barlybaev, A.S. Panarin, M.A. Muntean, A.D. Ursul, A.l. Utkin,
etc.), while the process of globalization is interpreted as the formation of a single interconnected world,
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the process of the unification of mankind on a worldwide scale (Kassymova, Stepanova, Stepanova, Men-
shikov, Gridneva, Arpentieva, and Merezhnikov, 2018; Tarasenko, 2011: 116). According to N.M. Ma-
medov, "the processes of globalization, unfolding in our time, fundamentally differ from their historical
precedents. They embrace the person, society and nature in their multifaceted interrelations, manifest not
only in vast territories but on the whole of our planet, in all countries of the world and touch upon vital
interests, the future of every inhabitant of the Earth "( Mamedov, 2004: 34). In turn, the modern paradigm
of education should reflect the cardinal changes in the character of human development at the beginning of
the XXI century. The modern paradigm of education should be aimed at the formation of a personality
capable of meeting the challenges of time. According to the researchers: V.V. Kazyutinskiy, A.S. Push-
kareva, Yu. V. Pushkarev, O.A. Latukh and others, education is in the epicenter of globalization. The
scientists note that it is here that a new generation is being formed, on which the real implementation will
depend, both the positive aspects of globalization and the elimination of its negative consequences.
Therefore, it is in the sphere of education that one must carefully study the phenomenon of globalization,
its driving forces, its consequences, and influence these processes. Education in the modern world
becomes an integrating factor and a condition for the development of the individual and the entire world
community (there is the satisfaction of both individual and social needs) " (Pushkareva, Pushkarev,
Latukha, 2007: 405-406).

At the level of UNESCO and the Council of Europe at the beginning of the XXI century, the concept
of global education was formulated: "The Earth is our common home", the main tasks of which are: the
formation of an understanding of the world on the basis of holistic (perception of the world as a whole)
and humanistic views; education of the person responsible for all forms of life on Earth and in the cosmos;
education of a person who is able to combine freedom of choice with personal responsibility for the deci-
sions made, universal human interests with national ones, security in the world with tolerance, friendship
among nations, etc. (Bajaj, 2016: 108). Proceeding from UNESCO documents, the main goal of the
XXI century education is a full-fledged, qualitative development of the Person, one of the main tasks is
the formation of a global understanding of the world. The modern development of the world community
requires an innovative education that would form a person's ability to forestall the future and responsibility
for it. One of the main objectives of the XXI century education should be to disclose the global interde-
pendence, the integrity of all existing on the Earth and in the Universe, the discovery of the logic of the
development of this relationship, the definition of a special role and responsibility of man for preserving
this integrity and himself in it (Kassymova, Stepanova, Stepanova, Menshikov, Gridneva, Arpentieva, and
Merezhnikov, 2018).

The idea of the formation of global responsibility makes it necessary to orient the modern educational
process on preparing students for solving global problems, for spiritual and scientific development of the
surrounding world, for the upbringing of moral qualities that meet the imperative of survival and sus-
tainable development of human civilization (Pushkin, 2012: 141). In turn, the formation of global respon-
sibility is an integral component of the process of self-development of the individual, assuming, on the one
hand, freedom of choice. On the other hand, responsibility for its implementation. Turning to the defini-
tion of freedom, K. Rogers emphasizes that it is not limited to the choice of external alternatives, on the
contrary, personal freedom is an existential quality of the individual, the ability to internal choice. Another
important aspect of determining freedom is the responsibility for your choice. When a person chooses
himself, he learns to take responsibility and keep an answer not only to others (such responsibility is of a
formal nature) but also to himself, to his conscience (Rogers, 1994). Existential responsibility is the mana-
gement of freedom as exits beyond the limits of social existence, which should be directed to the benefit
of the person himself and surrounding people, of humanity as a whole. It should be noted that the idea
of educating global responsibility was anticipated by Russian and other cosmists and alternativists
(N.A. Berdyaev, V.I. Vernadskiy, K.N. Ventzel, V.S. Soloviev, N.K. Rerich and E.I. Rerich, E. 1. Bla-
vatskaya, E.T. Faddeev, A. D. Ursul, L. V. Leskov , N.F. Fedorov, N.G. Kholodniy, M. Montessory,
K.E. Tsiolkovskiy, A.A. Bogdanov, A.L. Chizhevskiy, P. Teilhard de Chardin, E. Le Roy, K. Jaspers),
whose ideas received special relevance in the context of the globalization of education.

In the context of the globalization of education, the following ideas of the philosophy of space educa-
tion are of particular relevance: comprehension of the infinity of the Universe embodied in the infinity of
cognition of the Cosmos and man as its particles; comprehension of the , personal freedom and existential
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responsibility for one's choice; comprehension of the interdependence and continuity of man and the
Cosmos; comprehension of the integrity of consciousness and a holistic view of oneself and the world
around us; the proclamation of the idea of moral Unity of mankind and the Universe; comprehension of
the priority of moral values and aims in the development and self-development of the individual and the
search for ways of their development in education; comprehension of the leading task of education the
creation of conditions for making a person highly competence, reflexive and moral, and therefore more
perfect and happy; comprehension of the task of education as the creation of conditions for self-deve-
lopment, which can be embodied in the content of education and the educational methods used, techni-
ques, technologies (Arpentieva, 2018; Arshinova, Tokar, Kuznetsova, Arpentieva, Kirichkova, Novakov,
2018; Kassymova, Stepanova, Stepanova, Menshikov, Gridneva, Arpentieva, and Merezhnikov, 2018).

The main feature of cosmism and alternativism is not in the contemplative attitude of man to the
Earth and the Universe, but in the formation of his active position, since man is called upon to creatively
and responsibly transform this World. It was within the framework of cosmism and alternativism at the
beginning of the XX century that an understanding of the responsibility of the mind for resolving the
contradictions between man and mankind, man and nature was born. Man is a creator, not a destroyer,
Therefore cosmicists have always affirmed the priority of moral education. Perfection and self-develop-
ment of man, in the opinion of space scientists, is the main task of pedagogy (V.I. Alekseeva, A.G. Ga-
cheva, N.K. Gavryushin, V.E. Ermolaeva, V.V. Lytkin, V.M. Mapelman, I.I. Mochalov, S.G. Semenova,
L. V. Fesenkova, K. Kh. Khairullin, L. V. Shaposhnikova, V. N. Yagodinskiy). The objectives of educa-
tion, reflecting the axiological ideas of cosmism and alternativism, can be formulated as follows: child
education as a citizen of the universe; The result should be a person's awareness of the community of his
life with the life of the cosmic; child education as a free creative person (development of individuality,
personal self-awareness); the result should be an individual's awareness of the meaning of his life in
connection with the meaning of the existence of mankind and the world; child education as a member of
society (development of social consciousness) and as part of the natural community; the result is a person's
realization of his unity with humanity as a collection of individuals rising to higher forms of harmonic
existence, and unity with the life of the Planet (Perekusikina, 2013; Rogulin,1998). The main "point of
growth" of the modern educational system should be the formation of a new cosmic outlook for persons
and teachers, the emergence of new meaningful landmarks as a result of comprehension by each person of
the grandeur of its existence and purpose. The content of the educational process can be presented in the
form of knowledge of the scientific and philosophical nature of the laws of the cosmos, the harmonious
unity of man, mankind and the universe, the need to maintain and develop the original unity. Today, the
pedagogy of the ideas of cosmism and alternativism, which found their actualization in the context of the
globalization of education, can be presented in the context of educational practice for the implementation
of pedagogical support for the self-development of persons in the conditions of education. The definition
of the category of pedagogical support for self-development is based on the theoretical constructions
proposed by V.G. Maralov, V.I. Slobodchikov and E.I. Isaev; V.E. Rogulin, other scientists. So, according
to V.G. Maralov, the process of pedagogical support of personal self-development is an educational prac-
tice, involving the inclusion of an adult in the educational process with the goal of creating conditions for
self-development, self-movement in the activities of all subjects of interaction (Maralov, 2004). According
to V.I. Slobodchikov and E.I. Isaev, self-development is understood as the process of becoming “subject-
ness” in a given period. Self-development presupposes, on the one hand, personal freedom, on the other
hand, responsibility before itself (Slobodchikov and Isaev, 2000). V.E. Rogulin gave a description of the
ideas of cosmism and alternativism in the context of social and pedagogical problems (Rogulin,1998).

We believe that the greatest efficiency and effectiveness of psychological and pedagogical support for
self-development of the person of different age groups is achieved in conditions of additional education.
This is because the environment (conditions) of additional education for person have a number of
important educational resources (opportunities) (Kassymova, Stepanova, Stepanova, Menshikov, Grid-
neva, Arpentieva, and Merezhnikov, 2018): the priority in personal development belongs to "self-proces-
ses" (self-knowledge, self-development, self-actualization, self-improvement, self-forecasting). This prio-
rity is expressed in providing the child with freedom of choice, taking into account the individual needs of
the child and his family due to the variability and integrative character of complementary education. It
manifests itself in the expansion and deepening of the educational space; the educational environment of
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the person's association is favorable for the person to manifest their "I", self-expression in the circle of
peers; person's association is a favorable environment for the formation of the subjectivity of the child, in
the equal dialogue between the teacher and the child, the co-existence of children and adults is born; the
absence of universal, uniform for all standards of the content of education and strict regulation of the
educational process creates favorable conditions for creativity, initiative, success, self-knowledge, and
self-development; in additional education there are conditions for the development of independence and
individuality, responsibility and initiative of the child. These conditions arise, among other things, thanks
to the person's self-government, which presupposes the responsible execution of various social roles; in
additional education, there is a consideration of the pedagogical principle of the adoption and protection of
the individual interests of the child. On the contrary, accounting for his academic merits is not the most
important. The main thing - the creation of a teacher situation of success. Psychological and pedagogical
support of the personal self-development in supplementary education is the creation of conditions
conducive to the development of the subjectivity of person in the environment of a child-adult community.
Psychological and pedagogical support of the personal self-development is organized in the form of a
system of interaction accompanied and accompanying. As a result of the interaction, the child learns ways
of independent and optimal (subjectively) realization of personal choice on the basis of the system of
value orientations formed, as well as resolving emerging problems that impede self-development. The
implementation of pedagogical support for the self-development of the person in supplementary education
should take into account the peculiarities of the situation of personal choice. The choice is based on
personal self-development. He creates conditions for self-determination.

Psychological and pedagogical support takes into account the following features of personal elec-
tions:

- the formation of the personal ideas about the plurality of options (alternatives) for education and life
and formation of qualitative characteristics of the choice (the importance of choice, the assumption of
responsibility for the choice, the experience of independent choice). Additional education develops a
system of personal representations by offering him a system of educational areas of self-realization. Addi-
tional education develops the ability to choose by offering the student a system of educational areas of
self-fulfillment, and also by creating conditions for the selection of person at different stages of develop-
ment subjectivity (taking into account their age and other characteristics);

- the procedural aspect of the choice (assessment of the consequences of decision making and choice,
the retention of the consequences of the choice, their correlation with the value system in the situation of
"crossroads" in the moral choice, trying on probabilistic consequences). The procedural aspect of the
choice is supported by an additional education through the development of the value-semantic sphere of
the child, motivation for self-development through immersion in the content of additional education. Such
education must be saturated with anthropo-cosmic ideas and existential values;

- the determinants of choice (the existence of independence, freedom of choice, the realization of
one's vital, moral position at the time of the choice);and availability of readiness for selection (achieve-
ment of emotional satisfaction when making a choice, recognition of the decision as the best possible as a
basis for self-acceptance, ability and willingness to accomplish independent elections and bear respon-
sibility for them).The determinants of choice are supported by additional education through the search and
correction of technologies of psychological and pedagogical support for person's self-development in
education. Readiness for choice is supported by a teacher, a psychologist, a social worker by offering the
child a system of educational areas of self-realization in supplementary education. They create conditions
for making a choice and responsibility for the choice for a person who is at different stages of develop-
ment of subjectivity (taking into account their age and other characteristics).

Results. The embodiment of the pedagogical ideas of Russian space scientists in the context of
psychological and pedagogical support for the self-development of person is seen by scientists today in a
number of aspects of the additional education: a)the use of forms of organization of classes that promote
the development of personal freedom and the existential responsibility of person (open group discussion,
discussion in the form of a television talk show, mini-conferences, trainings, design classes on the decla-
red educational interests of person, research, viewing and discussion of videos with identification actual
problems, social design); b)substantive emphasis of educational activities on the study of global and
everyday problems; the priority of implementing integrated educational programs of different focus as a
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condition for ensuring the formation of a holistic view of themselves and the world around them; c) the
orientation of education on the formation and development of the student's awareness of the cause and
effect relationships of his and others' actions, the world as a whole. Such awareness creates a basis for the
accomplishment of an independent choice, taking into account the study of possible scenarios for the
development of events, the investigation of the consequences of certain elections and the activity to im-
plement them. Awareness of the choice contributes to the formation of responsibility for the decisions
made; d)development of the person by additional educational programs of aerospace orientation. The
development of these programs contributes to the development of the child's motivation for learning about
himself and the Cosmos. The realization of its inseparable, involvement in the world around us, the
Universe is combined with the formation and development of a truly scientific worldview.

The scientific worldview is based, in this context, on the tradition of cosmism and alternativism, the
achievements of the aerospace industry, environmental science and global education. In addition, there is a
development of a sense of patriotism and love for the Motherland, for the Earth. Development of cognitive
abilities of a person, expansion of their outlook, formation of not only visual-figurative (empirical), but
also theoretical thinking develops. In the process of further education, students acquire competencies in
the field of research (the ability to put forward hypotheses and find the means of their adequate study). In
parallel, the experience of self-knowledge and self-forecasting accumulates. An important part of this
experience - personal and creative achievements as the results of student self-realization in additional
education.

The content component of education can include the following aspects: providing extensive material
for studying biographies of great people; help in understanding the concept of the Highest (the principle of
having an ideal); Formation of the idea of Man as the Microcosm, who came to Earth to fulfill his personal
mission to free the planet and people from the captivity of death and ignorance; creating conditions for the
child to explore his personal potential and the capabilities of the "higher self", as well as studying ways of
self-improvement; education of positive creative attitude to any kind of work, including educational,
family, professional, understanding of the importance of meaningfulness and value fullness of labor; help
in understanding the value of spiritual relationships and training in the norms of highly moral human
relations; providing knowledge about Nature, about the laws of development and co-evolution of man and
nature; the formation of an integral picture of the world, and, consequently, of the rich inner world of man,
of love for the external world, its beauty and harmony.

As a result of the implementation of pedagogical support for the self-development of the person in
supplementary education, the educational resources of the educational environment of basic and additional
education are updated. Many important moments of human life are being formed and are developing:
person is motivated to develop their subjectivity, their desire to know themselves and the world, to find
their unique place in the world; there is a formation of a subjective position, one's own point of view, the
ability to express one's opinion and defend one's position, to follow the principles of one's own; the idea of
plurality of elections and freedom in decision-making is formed; the perception of the world as an
integrity (as a unified system) is formed, the level of awareness of the world and life, their cause-and-
effect relations, increases. Psychological and pedagogical support helps to understand the relationship
between the choice of a person and its consequences. Thanks to him, the person's awareness of their
involvement in the surrounding world, the country, the planet is actively formed; the person form and
develop responsibility for their own destiny, life of their relatives, the country, the planet; increased
awareness of their actions, the results of their choice, predicting the consequences of their decisions and
actions from the point of view of their influence on man, nature, the planet; there is a statement in the
minds of person of the priority of universal human, general cultural values; orientation is formed on hu-
manistic principles in the exercise of independent choice; the ability to see alternative ways to solve the
problem is formed and come to an independent choice; the motivation and willingness to accomplish
independent elections based on value orientations are formed; criticality of thinking, overcoming of
stereotypes, ability to display the individuality in different kinds of activity develops. These results of
additional education directly correlate with the tasks of global education. Global education is the develop-
ment of global thinking, the upbringing of a sense of the involvement of a person in the life of the planet
Earth, our common home, the establishment of harmonious human relations with nature, with ourselves.
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Global competency is defined in various ways, for example (Mestenhauser, 2011: 198; Hamza, 2010;
Russo, & Sans, 2009; Reimers , 2009), global competency is the ability to define as Investigate the World,
that is, to be aware of and interested in the world and its workings. This ability involves investigate and
exploring globally significant questions and creating a coherent and complex response that considers
multiple levels and perspectives and draws useful, defensible and creative conclusions. Global compe-
tency is the ability to weigh perspectives (of the understanding and activity). Students recognize that they
have a particular perspective of the understanding and activity and those others may or may not share it.
They can then articulate and explain the perspectives of the understanding and activity of other people and
can compare their perspective with others and construct a new understanding and ways of action and life.
Global competence entails effective and productive interaction and communication—both verbal and non-
verbal with diverse audiences, opponents and proponents. Globally competent students are a proficient
different language. They are also skilled users of digital media and other modern technology. Global com-
petency is the ability to take action and participation. Globally competent students are able to weigh op-
tions based on evidence and insight, assess the potential for impact, consider possible consequences, and
act and reflect on those actions. Globally competent students are able to cooperate and serve to other
individuals and organizations. “Global competency [is] the knowledge and skills that help people under-
stand the flat world in which they live and the skills to integrate across disciplinary domains to com-
prehend global affairs and events and to create possibilities to address them. Global competencies are also
the attitudinal and ethical dispositions that make it possible to interact peacefully, respectfully and
productively with fellow human beings from diverse geographies.” (Reimers, 2010: 283). In education,
the harmony of interests of a person, society, state, and business is necessary. Global education is educa-
tion aimed at the formation and development of a person as an individual, as an individual and a pro-
fessional, as a partner and member of the community. It is aimed at actualization and realization of the
essence of man, his abilities and purpose in a certain cultural, historical and socio-political environment
(Gunesch, 2004; Arpentieva, Duvalina, Gorelova, 2017; Arpentieva, 2016a; Kassymova, Stepanova,
Stepanova, Menshikov, Gridneva, Arpentieva, and Merezhnikov, 2018).

“The time will come, and we will realize our kinship with Cosmos, our sonship in full and perfect
degree, and we will gain Cosmic consciousness and reveal it in life. None of us can be excluded. We will
deepen and expand our consciousness, and it will lead us to the most complete and perfect knowledge of
our “I”, our close connection and kinship with the Cosmos and Humanity, and from the depths of our
spiritual life, we will shine like Cosmic Stars and Creative Humanity. They will illuminate all things
before us, we will find them in ourselves, and our life will become one and the Holistic Creative life of the
Cosmos and of all Humanity ” (Ventzel, 1925: 15). Due to more or less directed space education in the
form of a global or additional education for adults and children, a rapid expansion of cosmic conscious-
ness is characteristic of the consciousness of a person of confusion; scientifically grounded and practically
confirmed awareness of its inseparable relationship with the Cosmos; the need to understand their place
and role in the universe, the universe as a whole; a holistic approach to understanding the world and
understanding oneself in the world, dialogue with the world; ecological and ethical approaches in the
study of life and the universe (L. Gindilis, G. Svyatokhina, I. Feodulova, N. Tarasenko, K. Sumnitelniy N.
Dmitrieva, et al.). Philosophical-anthropological and pedagogical views and works of K. Ventzel,
M. Montessori, K.E. Tsiolkovskiy, N. Fedorov, K.S. Lewis, and other researchers lead scientists and
specialists to the conclusion about the relevance of space education for the modern educational process. At
the same time, cosmic pedagogy of K. Ventzel, M. Montessori's idea of “cosmic education” and other
theories of Russian and world cosmism are universal theories of the educational process, denoting the goal
of upbringing and education, as well as human activity - becoming a cosmic creature and the fulfillment of
its purpose - as part of the universe. K. Sumnitelniy and other researchers note the importance of cosmic
education (Sumnitelniy, 2002): the acquisition of landmarks in the world of objects and the ability to
arrange chaos, which for an ordinary, devoid of cosmic understanding, is the world around; creating on the
basis of a holistic and “normalized” psyche a realistic picture of the world based on human experience
(scientific knowledge) and independently determined paths of personal development; working out a
position of life based on cosmic morality and expressing the subject's readiness for a creative transfor-
mation of the surrounding reality. Both in global and in additional education, the teacher needs to focus
the attention of schoolchildren, students and another person on the following aspects of the process of
forming a scientific worldview (Arpentieva, 2016b; Bazaluk, 2013; Matusevich, 2013): a) disclosure of
the ideological nature of the process of knowledge of the Universe, for which it is necessary to acquaint
students with the history of the development of ideas about the Universe, as well as with constantly
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improving methods of astronomical research; b) attracting students' attention to the philosophical and
ideological aspects of the basics of astronomy and astronautics; the formation of students a generalized
view of the astronomical picture of the world; ¢) the formation and development of students' philosophical
style of thinking based on the analysis of the most important discoveries in the field of astronomy. Astro-
nomy, cosmology, and cosmonautics pose and strive to solve many fundamental issues of the universe,
inextricably linked with the worldview of man, with the problems of human existence and humanity, with
life and mind in the Universe, with an awareness of the role of the mind in the Universe.

Conclusion. It can be concluded that the educational process, which in its goals, principles, content,
and technology relies on the global ideas of the philosophy of ¢ cosmism and alternativism as a metho-
dological basis, can provide an effective solution to the problem of the formation of the existential respon-
sibility of the individual in the conditions of a globalizing world. Approaches to the organization of
pedagogical support for the self-development of a person can find wide application in the educational
practice of additional education and extracurricular activities in conditions of development Federal state
educational standards. Pedagogical support for person's self-development in the conditions of education
globalization is aimed at the global competency of the person.

Following the analyzed researchers, we can formulate a number of main groups of tasks of global and
additional space education:

- to ensure, on an individual and universal scale, the formation and development of the self-identi-
fication of man as a planetary-cosmic being, including people's awareness of their purpose and the
significance of their actions and choices for the development of civilization; to stimulate and guide the
realization of the spiritual and creative intentions of each person in the interests of the qualitative
development of the noosphere on the scale of earth and space;

- to improve ideas about the person of the future, the characteristics of which allow the noosphere to
develop, prepare (train and educate) new generations in the direction of this presentation, develop and
implement a system to stimulate the development of each person and humanity as a whole, provide people
with equal and developmental conditions for self-realization and mutual implementation in the conditions
of cooperation and competition;

- to ensure the transition from the realization of humanity in predominantly material forms (material
products of labor) to material-virtual and spiritual-virtual forms, the attainment by mankind and each
individual person of a state in which the values and goals of spiritual and moral development will lead;

- the consistent development of studies of planetary and cosmic evolution, the structure and mecha-
nisms of the life of the Universe, in order to ensure the resettlement and reproduction of the Earth’s
noosphere on the scale of the Solar System and beyond (into galactic and intergalactic spaces);

- explore and create conditions for the successful formation and development of a perfect wandering
psyche that has all the traditional and new virtues necessary for life in space: for the psyche born and
formed under the conditions of an artificial material object (spacecraft, etc.) traveling in outer space;

- to develop the idea of humanity about itself as a single, synergistic, systemic education, including
people as beings, guided by the goals and values of comprehending oneself and the world.

M. P. Apl‘leHTLeBal, I'. K. Kaceimosa?, C. B. JIaBpm{emco3, 3. W. TromaceBa®,
I'.B. Ba.neeBa", 0. b. Ken—m«annens, b. M. Tpmu-mﬁ, 0. H. I[yBanm-lal, A. B. Kocos'

'LlronKOBCKHiT ATHIHIAFBI Kanyra memniekerTik ynuBepcureti, Kanyra, Pecei,
2 AGait aTsiHmarsr Kasak WITTHIK IeJarOTUKaJIbIK YHUBEPCHUTETI JKOHE
K. U. CotbaeB aTsranarsl Kazak YITTHIK TEXHUKAJIBIK YHHBEpCHTETI, AnMaThl, KasaxcraH,
*Tomck YITTHIK TIOJINTEXHUKAIBIK 3epTTey yHUBepcuTeTi, ToMck, Peceit,
*YenGUICK MEMITEKETTIKIIE JaT O HKATBIKY HEBEPCHTETI,
Opas MEeMJIEKETTIK TyMaHUTapPIIbIK-IIeJarOrUKaJbIK yHUBEpCUTeTi, UeassOnHCK,
3 K. CorbaceB aTbinmarbl Kazak YATTBIK TEXHUKAIBIK YHHBEpCHTETI, AnMathl, KasakcraH,
SrpsikapTa MEMIIEKETTIK YHUBepcuTeTi, HnoHe3us

IKOJOI'usUIbIK NIIMIAE FAJTAM/IBIK )KOHE KOCBIMIIIA BIJIIM BEPY

AHHOTamMs1. 3epTTeyIiH MaKcaTbl — OoJlalllaK YPHAaKThIH OPTaK MSAEHM, OpTaK aJaMH KY3bIPETTUIIrH KalbITACThIpyAa
xahaHIBIK )KOHE KOochIMIIa OisiM Gepy pesiHiH MaHBI3ABUIBIFBIH Tanay. Peceiine xaHe aneme xahaHabIK KoHEe KOChIMINa OiliM
OepyniH Ma3MyHbI MeH (hOpMaslapbIHbIH CaBICTBIPMaIbl Taligaybl Oi1iM Oepy/iH OChl TYpJepiH GonamakTa SKOJOTHSUIBIK OiTiM
Oepy (Oimim Oepy »xoHE TopOMeney) TYpFBICBIHAH MaHBI3ABI e Oaranayra MyMKIiHIIK Oepeni. By amaMHBIH Ky3BIpETTUIIriHIH
KOMITOHEHTi. DKOJOTUSIBIK 11iM KkahaHIIBIK jkoHE KOCBIMINA OuTiM Oepy JKYHECiHIe CTPAaTeTHsUIBIK PoJl aTKapaabl. DKOIOTUSIIBIK
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1J1iM — CTYJICHTTEp MEH TOpOHeJICHYIIIepAiH KOpIIaFraH OpTara KoHE ©3/epiHe KaThICThI: TAOUFATIICH KOHE MOJICHUETIICH Yiiie-
cimzi emip cypy KaOineTi, e31epi jkoHe KOFaMMeH Oipre »eTeKIn Oaraapiiel aneMaik O0imim O6epy. byn 6armapiap cTyaeHTTepaiH
©31H-031 JaMBITyFa apHAIIFaH d/IiCTEMENIK HycKaynap OoibIn Tabbuiansl. Makanaga Kasipri 3aMaHfsl OiniM Oepy kahaHIaHy JKar-
JafbIHIA KenIbacuIbUIap e Oipi PETiHIE PEKET CTETIH aaMHBIH 631H-031 IaMbITy IPOOJIEMACHIH IIEITy KOHTEKCTIH/EC aJaMHBIH
©3iH-631 JaMBITYbIH II€AroruKajblK Koujgay. JKeke TyJIFaHblH 63i1H-631 JaMbITYbIHA KOHE OPBIC FAPBIII FaJbIMIAPBIHBIH I1€1aro-
THKAJIBIK MJIESJIapblH JKY3€re achlpyFa aJaMHBIH KOChIMIIA OiiM Oepy MYMKIHIIKTepi (IeJarorukaiblK Kopiap) KepceTieni,
oJIapIbIH CYPaHBICHI OUTIM OepyiH skahaHaaHy jkaFJaibIHa CPEKIIe O3CKTUTIKKE ue 60IaIbl.

Tyiiin ce3nep: GinimMuiH xahaHIaHybI, ©31H-031 JAMBITY, CYOBCKTHUBTILNIK, TYJIFAHBIH ©31H-031 JaMbITYIbIH eIaroruKajbIK
cyiieMeneyi, aflaMHBIH KOChIMILA OitiM Oepyi, KeiiHT1 KbI3MeT, KOCMHU3M, albTePHATHBHU3M.

M. P. ApneHTbeBal, I. K. KacsimoBa?, C. B. .JIaBpm-[emc03, 3. . TiomaceBa®,
I'.B. Ba.neeBa", 0. b. Ken—m«anuens, b. M. Tpmu-mG, 0. H. I[yBanm-lal, A. B. Kocos'

lKanymcxnﬁ rocyaapcTBeHHbli yHuepcutet uM. K. O. Lnonkosckoro,Kanyra, Poccus,
’Kazaxcknit HauuoHaIbHbII [eIarOrHyecKiii yHHBEPCHTET HM. AGast 1
Kazaxckuii HarmoHanbHbIH TexHudeckuil yausepcuteT uM. K. W, CarnaeBa, Anmatsl, Kazaxcran,
3HaunonanbHbI HecneoBaTenbekuii TOMCKHI MOTHTEXHIYECKHI yHuBepcureT, Tomck, Poccus,
*Yensbuackmit TrOCyAAapCTBEHHBIH Ne1arorn4eckuii yHUBEpPCUTET,
Ypanbckuii rocy1apCcTBEHHBII T'yMaHUTAPHO-TICAarOTMICCKUI YHUBEPCUTET, YeIIOHHCK,
SKa3axcKuil HaIHOHATBHBINA TEXHIUCCKHUIA yuusepcuteT uM. K. M. CarnaeBa, Anmarsl, Kazaxcran,
8 JIOKBAKAPTCKHIA FOCY IaPCTBEHHBII yHUBEPCHTET, MHIOHE3 M.

3KOJOI'MYECKOE OBPA30OBAHUE B CUCTEME
I'VIOBAJIBHOI'O U TOIMOJIHUTEJIBHOI'O OBPA30BAHUS

AnHotaums. Llens uccnenoBaHus — NpOaHANIN3UPOBATh 3HAYCHUE TIIO0ANBHOrO U JOHOJIHUTENBHOrO 00pa3oBanus B (Gop-
MHPOBaHUH OOLIEKYJIBTYPHBIX, OOIIEUEIOBEYECKUX KOMIIETCHINI Oy Xy X nokoixeHuii. CpaBHUTEIbHBII aHAIN3 XapaKTePUCTHK
comepxaHusg U GopM III00ATBHOTO U JONOJIHUTENEHOT0 00pa3oBanus B Poccun 1 B Mupe 1Mo3BOJISIET OLEHUTH NEPCHEKTUBEI STHX
BUJIOB 00pa30BaHMs C TOUKU 3PEHHS SKOJOTHUECKOro oOpa3oBaHus (00pa3oBaHMs U BOCHHMTAHUS) KaK Ba)KHOIO KOMIIOHEHTA 4Ye-
JIOBEYECKUX KOMIICTEHIIMH, BKIIOYAsh KOMIETCHIMH 3J0pPOBbECOCpPEeNEHHsS M Pa3BUTHS. DKOJOrHYecKoe o0pa3oBaHHE HIrpaeT
LEHTPaIbHYIO, CTPATETHYECKYIO POJIb B CUCTEME INI00aIbHOTO U AOMOJHUTEIBHOTO 00pa3oBaHus. DKOJIOTHUECKOEe 00pa3oBaHUE -
BeJlylllas KOMIICTEHIUs CTYAEHTOB ¥ LIKOJbHUKOB 110 OTHOIICHHUIO K OKPY’KaOIEMy UX MHDY U ceOe: clioCOOHOCTD XKUTh B Tap-
MOHUHM C IIPUPOJOH U KyJIBTYpOH, C COO0H U C OOLIECTBOM, Pa3BUBAThCA - BEAYIIME OPUEHTUPHI TI100aIbHOr0 00pa3oBaHusi. JTH
OPHEHTHUPBI TAKKE SBISIOTCS PYKOBOACTBOM JUISi CAMOBOCIIMTAHHUS M CaMOOOYUYECHHs B KOHTEKCTE CaMOPa3BUTHs CTYIEHTOB. B
CTaThe PAacCMATPHUBAETCs IEJaroruyeckas MoJaepKa caMOpPa3BUTHS JIMYHOCTU B PaMKax IPOOJIEeMbl CaMOPA3BUTHS JINYHOCTH,
JaHHas TpobieMa — OJHA M3 LEHTPAIBHBIX B YCIOBUIX INI00AIM3aIlMUd COBPEMEHHOT0 00pa3oBaHUs. ABTOpaMH MOKa3aHBI BO3-
MOXKHOCTH (TI€aroru4ecKe pecypcsl) JOMOIHUTEIBHOTO U TI00aIbHOT0 00pa30BaHus B (CaMO)pa3BUTHH JINIHOCTH, B TOM UHC-
Jie B KOHTEKCTE peaM3alliy MearorH4ecKuX UAeH POCCHICKUX M MHPOBBIX Y4EHBIX-KOCMHCTOB. OOpallieHne K 3TUM HAesIM U
NpPaKTHKaM Pa3BUTHs YEIOBEKA M YEJIOBEYECTBA MPUOOpeTaeT Bce OOMBIIYI0 3HAYMMOCTh ¥ aKTYaJIbHOCTh B CBETE INI00AIN3ANT
o0Opa3zoBaHus.

KiroueBble cioBa: riobanu3anus o0pa3oBaHus, CaMOpPa3BUTHE, CyObEKTUBHOCTD, IIEAAarornueckas moIepyKKa caMopasBy-
THS JIMYHOCTH, JIOTIOJHUTEIbHOE 00pa30BaHie IMYHOCTH, BHEYPOUHAs ACSATEIBHOCT, KOCMH3M, aJlbTEPHATHBHOCTb.
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INTEGRATIVE MODEL OF STUDENT AND TEACHER STRESS
COPING: THE CORRECTION OF RELATIONS IN EDUCATIONAL,
PROFESSIONAL AND PERSONAL INTERACTION

Abstract. This paper deals with stress, which is a major problem for students and teachers throughout the mo-
dern world. Stress is a significant problem in our times and affects both the physical and mental health of people. The
main objectives are to ascertain the extent to which stress affects students’ academic success and health and to
suggest some techniques and practices cope with stress for students. Stress coping methods are the physiological,
behavioral, social and psychological methods to deal with stress (to its prevention and coping). Authors outline and
suggest stress management techniques, which are easy to practice for students and teachers even during the lesson
and in special activities. In addition to educational and professional stress, it is important to take into account the
stresses of personal development and interpersonal relations, which are associated with the “private” or “intimate-
personal” as well as social aspects and layers of relationships.

Keywords: stress, health, stress coping, students, teachers, creative abilities, network, values, crisis manage-
ment, psychological assistance.

Introduction. Stress is a major problem for students throughout the modern world. Stress is a signi-
ficant problem of our times, affects both the physical and mental, and spiritual health of people. Stress
management techniques are easy to practice for students and teachers even during the lesson and in special
activities (Kassymova, 2018c; Kassymova, Kosherbayeva, Sangilbayev, Schachl, Cox, 2018).

In developing an integrative coping model for students and teachers, it is important to consider the
prevention and correction of stress in the context of correcting the development of the subjects of
education in different contexts: in the context of educational or professional and personal interaction.
Prevention and correction of stress in education is associated with the prevention and correction of pedio-
genias (harm caused by incorrect, destructive, and pathologizing attitudes of teachers towards students), as
well as correction and prevention of “mathetogenias” (harm caused by incorrect, devastating, and patho-
logizing attitudes of students towards teachers). Although the share of the latter is supposed to be
relatively small, it has been growing lately, as the tension between pupils and teachers is growing. Modern
educational institutions often mark not only the “usual” forms of confrontation between teachers and
students (in the form of lower grades, pickiness, situational conflicts, etc.) but also forms that are close to
directional, group bullying and other forms of harassment.

Also typical are psychosomatic and mental disorders. In general, a psychosomatic type disorder refers
to a clinically defined group of symptoms or behavioral signs that, in most cases, cause suffering and
interfere with personal functioning. The severity and nature of the disorder are determined by the degree
of deviation in the field of basic criteria of human health as a whole. For health, self-understanding is im-
portant as awareness and a sense of continuity, constancy, and identity of different parts of yourself:
physical, mental, spiritual. For health, the understanding of the world is also important as an experience
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and an idea of the constancy and variability of the world, identity, and difference of experiences in situa-
tions of the same type. Self-reflection is very necessary as acceptance and criticality to oneself and to one's
own mental production (activity) and its results. The most important point is the confirmation and “self-
affirmation” as the correspondence (adequacy) of mental reactions to the strength and frequency of
environmental influences, social circumstances, and situations. A healthy person needs self-government as
the ability to control oneself in accordance with one’s own, internal with them, and with external, social
norms, rules and laws. A healthy person implements self-design as the ability to plan one’s own liveli-
hoods and implement plans. A person needs flexibility as the ability to change the way of behavior,
depending on the change of life situations and circumstances. Mental disorders appear when a person
persists in his mistakes, not wanting to “suffer” bodily and socially, does not admit that he did wrong, that
his behavior violated moral values and was life-denying. At the same time, from the point of view of
medical psychological and spiritual aspects of violations are secondary or background, however, from the
point of view of a psychologist, as well as a healer and a priest, they are primary. As for infectious di-
seases, the psychological aspects of this type of health disorders of a small person are practically not
studied: purely “medical” status is attributed to diseases, the causes of diseases are seen in foreign
infections affecting a weakened or injured body, the consequences of diseases are considered solely
negative: the purpose and value diseases as a uniquely destructive and undesirable phenomenon is denied.

However, every disease has a goal - the improvement of man and his relationship. Therefore, it is not
surprising that an optimistic attitude and an active lifestyle are important predictors of somatic health
and/or full recovery. The results of many studies “allow us to assert the existence of close relations with
the state of the organism with such characteristics as: a system of attitudes towards one’s health, an aware-
ness of its value, an active attitude towards the disease, a level of self-understanding, attitude to life, a
focus on a healthy future, ways of coping with stress. As D. Likken, for example, notes many other studies
that the development of diseases “comes faster if the patient uses denial as a typical coping strategy,
suppresses the manifestation of anger, demonstrates guilt or has recently experienced stressful events”
(Likken, 2003, p. 696). Scientists describe such psychological characteristics of the sick as the feeling of
dependence on the social environment and the lack of ability to act independently in life (they tend to shift
the responsibility to other people and circumstances); the tendency of reproduction is the reproduction of
strategies and stereotypes previously learned, the lack of desire to change them, even if they are
ineffective, the desire to act “like everyone else”, “as it should be”, “as they are used to”. In the process of
psychological support for children with infectious diseases, support aimed at transforming the personality
to oneself and the world is necessary, the leading modus of which is self-acceptance and peace, selfless
service and mutual assistance, developmental orientation, and also complex aid to the child’s body:
pharmacological, physiotherapeutic and etc., as well as psychological assistance to his parents, family. In
addition to educational and professional stress, therefore, in the work of preventing and correcting stress,
developing the knowledge and skills of students and teachers in coping with stress, correction, and support
of personal development and interpersonal relations are important. In general, the ability to cope with
stress is a function of the harmony of intrapersonal and interpersonal relations. Asymmetries, disharmony,
mistakes, and incompleteness of educational and professional relations often mark the problems of
interpersonal and intrapersonal relations.These asymmetries manifest themselves in pedagogical and
administrative conflicts, in psychological burnout, overwork, and depression, in deviant behavior and
deformations (personal and professional type), in diseases and injuries, accidents, deaths, including
murder and suicide. Very often, a person cannot cope with stress, if he is deprived of faith in himself and
life, support of his family, friends, comrades, and colleagues, if weakened by illness and other injuries, if
he does not have the knowledge and skills of co-development, he is not familiar with mechanisms of
productive and effective transformation of stress and distress.

The main objectives of our investigation are to ascertain the ways, which stress affects teacher’s
and students’ professional and academic success, satisfaction and health and to suggest some techniques
and practices prevent and cope with stress for students. Stress coping methods are the physiological,
cognitive, behavioral and psychological methods to deal with stress.

The main method of our investigation used has been to gather and analyses the relevant theoretical
and empirical data. For this purpose, questionnaires about stress were randomly distributed to different
student and teachers groups mostly at three Kazakhstani universities. The results obtained show that
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students and teachers need to be given effective techniques and integrative anti-stress assistance to cope
with stress while they are studying and work. In addition to educational and professional stress, it is
important to take into account the stresses of personal development and interpersonal relations, which are
associated with the “private” or “intimate-personal” as well as social aspects and layers of relationships.
These are, for example, such characteristics as the social distance of relations between groups, the social
status of a person and a group, the presence, and absence of stigmatization and isolation (ghettoization),
readiness for close, trusting relationships, friendship, love, parenthood and mentoring, etc.

Results and its discussion. After a thorough literature review in major databases stress management
techniques were identified. Stress can be managed through the introduction of a stress management course
and engaging in extracurricular physical and mental activities. These techniques are easy to learn and
practice, with excellent results in individuals with sound health or even those with health issues. They are
beneficial and very helpful for both groups’ school stakeholders, teachers, and students (Kassymova,
2018a; Kassymova, Kosherbayeva, Sangilbayev, Schachl, Cox, 2018). Distress and its consequences are
especially dangerous, including widely known post-traumatic stress, which, in fact, is an accumulation of
injuries and stresses. Such injuries are becoming more common in the relations of subjects of education:
pediogeny and mathetogeny, psychological burnout, and professional and personal information are typical
results of the relationship of bullying between students, between teachers, and between teachers and
students.

Stress is a survival program and has some negative effects on teaching and learning and openness of
the man to the world in whole. The focus idea in this context is based on different stress management
techniques. To cope with stress there are recommended some types of yoga exercises, meditation, and
other relax-technologies. An intensive focus should be put on physical exercise: it contains positive
impacts not only on health but also on cognitive learning (Kassymova, 2018b). In addition, a very
important point is psychological regulation and the observance of the moral principles of attitudes towards
themselves and the world. Interactive and group practices of educational work are also very useful
(Kassymova, Stepanova, Stepanova, MenshikovArpentievaMerezhnikov, Kunakovskaya, 2018). In an
atmosphere of psychological security, full-time and part-time (including network) forms of work contri-
bute to the formation and strengthening of knowledge and skills in the field of coping with stress (Stepa-
nova, Tashcheva, Stepanova, Menshikov, Kassymova, Arpentieva, Tokar, 2018). The need to build mana-
gement, cooperation and network interaction of educational organizations of all levels is explained by the
high demand for the efforts of leading specialists, scientists, methodologists, and practitioners in order to
improve the quality and accessibility of General and special education. The model of network interaction
in education contributes to activation of participation of educational organizations in solving specific edu-
cational problems of teaching children and adult. It is increasing the efficiency of the use of methodo-
logical resources. The model of network interaction in education expanding opportunities for training,
pedagogical skills and psychological and pedagogical competence of teaching staff. It is improving the
management of educational processes and organizations, raising the level of social and human capital
(Stepanova, Tashcheva, Stepanova, Menshikov, Kassymova, Arpentieva, Tokar, 2018).

It is also important to note that although internet-based education has many unsolved problems and
issues, in general, going out into the wide world of human knowledge and skills is useful and enhances a
person's ability to resist negative influences and productively cope with stress. The leading changes in
education associated with digital learning are that digital learning develops the cognitive competence of
schoolchildren and students. The use of e-learning stimulates the development of metacognitive compo-
nents of cognitive competence, and also activates the declarative and procedural components of cognitive
activity (Kassymova, Arpentieva, Kosherbayeva, Triyono, Sangilbayev, Kenzhaliyev, 2019). The manage-
ment of children’s and adult’s self-development in additional and other levels and types of an ecological
education is very impotent in the context of the educational globalization. The possibilities (managerial
and pedagogical resources) of the additional education of children and adults in the self-development of
the individual and the realization of pedagogical ideas of Russian and world space scientists are shown,
the appeal to which acquires particular relevance in the light of the globalization of education (Kassymo-
va, Stepanova, Stepanova, MenshikovArpentievaMerezhnikov, Kunakovskaya, 2018). In the correction
and strengthening of the value system, the formation of an ecological or holistic (“global”’) understanding
of oneself and the world by a person plays an important role. "Cosmic Consciousness" includes the
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reflection of a huge number of connections of the Universe, life, which attempts to focus and hyperbolize
situational stress, destroys self-centeredness and stimulates the desire to learn from life, rather than escape
from it. We carried out a theoretical and empirical study of the influence of socio-psychological correction
of behaviors deviations, health and other problems on changing behavior. This influence on the value
system of persons carried out in the form of a program of value-motivational development. As a result of
such an investigation, the positive impact of disclosing the internal motivation, revealing the true
meanings of one's own activity, was revealed, which, in turn, positively affects the orientation of behavior
towards the normative orientation and positively affects to the health and stress (to its coping and
prevention) (Stepanova, Gridneva, Menshikov, Kassimova, Tokar, Merezhnikov, Arpentieva, 2019).

The important source of resistance to stress is a person’s creative abilities. Stress and creative abilities
of a person interact ambiguously. On the one hand, stress suppresses creative abilities, as well as all other
intellectual abilities of a person. On the other hand, stress encourages people to search for new forms of
response, that is, to creativity. The nature of creativity in a stressful situation is largely related to the type
of stress. The more extensive stress a person experiences, than higher and larger his creative achieve-
ments. On the third hand, the creative abilities of the individual help her to undergo stress easily, some-
times not noticing them. On the fourth hand, the creative abilities of a person “lead” him to specific
stressful situations associated with the need for its realization, as well as with the opposition of creative
and reproductive (stereotypical) social patterns of life activity. There are some interesting problem-solving
methods, they can integrate into the crisis management system in psychological counseling and training in
the academic service of psychological assistance (support for students and teachers), etc. Our investigation
clear demonstrate what consulting and seminars on stress management and other technologies and
practices there is very necessary (Kassymova, Tokar, Tashcheva, Slepukhina, Gridneva, Bazhenova,
Shpakovskaya, Arpentieva, 2019).

The important point of violations and reduce the ability to cope with stress is alienation, and,
especially, self-alienation. If a person is in conflict with himself and his life, for example, he gets an
unwanted profession, learns among unpleasant people that learn from those he does not respect, etc. It is
especially difficult for him to adapt and develop. Unfortunately, collisions of this level are usually inves-
tigated only in the context of spiritual and religious assistance. In classical psychiatry, medicine, and psy-
chology, these conditions are described and studied far less than “post-traumatic stress disorder.”
(Herlofsen, 1996; Lebigot, 2001). It is more or less described in the similar phenomena of "sociopathy"
and "psychopathy." Working with such people is difficult, and the essence of the violation (inability and
unwillingness, inability and refusal to be a man and disagreement with the world) usually remains outside
the attention of specialists. At the same time, the consumer society, which has become the label of the
modern “civilization”, which extols anomie and tolerance, physical and social well-being, is the basis for
the formation of what can be called “social cannibalism”. Starting as a desire and pleasure to destroy one’s
own peers in the competitive struggle for survival and reproduction, social cannibalism develops into a
refusal to recognize them as human beings, and the final stage of the violation is a refusal to consider
oneself a man. Educators and even students of this type are more and more common in schools and
universities. From the point of view of the organic "substrate", this violation, strictly speaking, is not a
mental disorder. It refers to violations occurring in the sphere of spiritual and moral, sometimes for a long
time does not manifest in any way at all, even in states of depression of apathy (psychological burnout,
etc.). However, at the final stages, moral self-destruction is accompanied by destruction at the level of
functional and organic systems. Physical and facial asymmetries and deformations, deviant and delicate
behavior, etc., are striking external manifestations, violations of cardiovascular activity, heart attacks). At
the level of the psyche, manifestations are injuries and manifestations similar to post-traumatic stress
disorder in other situations with numerous injuries and heartiness, for example, with the state of victims of
terrorist acts and wars, but with some modifications. Thus, disorders of identification and a combination of
"delusions of grandeur" with self-abasement are typical. The need for self-justification is transformed into
bragging, the exaltation of violence and its capacity for violence. Fear of death, violence, and betrayal,
transforming into love for death, violence, and betrayal, including sexual perversions (coprophagy, etc.),
"trump-upness", complaints and denunciations and similar violations. This deformation, which M. R. Ar-
pentieva denoted the concept of "pre-traumatic stress disorder," is also, by its nature, distress. However, it
is not always possible to call him post-traumatic: in this case, the stress and trans-ordinary events
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associated with it are the choice of the person himself. In this sense, pre-traumatic stress is similar to the
symptoms of self-damaging behavior observed in a number of forms of schizophrenia. Pro-traumatic
stress disorder due to the fact that a person deliberately creates a situation that somehow injures himself
and others. It can be assumed that it is a form of compensation for the states of helplessness and power-
lessness experienced and experienced by a person throughout his life: from early childhood to adulthood.
Without knowing how to get away from violence, a person creates his endless "circles" and "spiral". The
spiral of violence, unwinding, involves all new participants, including those who perform the functions of
the “final situation” for the one who activated it. In fact, pro-traumatic stress is aimed at the self-destruc-
tion of a person and those around him. Post-traumatic stress, in contrast, is the survival of the person and
those around him.

Post-traumatic stress, on the contrary, is the survival of a person and those around him. In pro-trau-
matic stress, the goal itself and the accompanying value-semantic aspects of the experiences and actions of
the individual are distorted. In the post-traumatic - the “psycho-technical” aspects of human experiences
and actions are not so much violated as the target, value-sense ones. Post-traumatic stress is overcome,
therefore, through the awareness of the person and the support of others around his awareness of the goal
of experiences and actions in the trans-ordinary and post-trans-ordinary situation — “survival”. Pro-
traumatic stress - through the total transformation of the basic meanings of human life. Unfortunately,
such a transformation is often impossible: in helping such a person, neither the state, nor specialists, nor
the person himself, who is easier to die than change, can be unprepared and unmotivated. In addition, a
number of survivors of pre-traumatic stressful events continue to live quite calmly after them: a consumer
society with its anomie and pseudo-tolerance represents an optimal living environment that does not
induce a person to repent and does not set himself any tasks other than those he is used to setting: survival
at the expense of other people. Perhaps this is the secret to the low level of knowledge of such violations
and their carriers: the beginning studies of bullying (harassment) and “stalking” (harassment) are too
fragmented to comprehend the full extent of the violence that is occurring, even by the example of an
individual or group (Arpentieva, Gorelova, 2017). In one way or another, the whole “civilization” suffers
from this “disease”: failure to understand what violence is, inability to work with it, “break” the circles of
violence and the consequences of violence on a social, psychological and somatic level are not peculiar to
patients and clients. but also to specialists. Until the question of the ubiquity of violence and a culture of
violence is raised, as long as violence is relied upon by the “legitimate attribute” of power and the “illegal
attribute” in relations between people not included, different forms of mass and individual violence under
various pretexts and in different forms will develop.

There are exaggerated ideas that these subjects are incurable, although very attractive as a challenge
to society and the state, for others who are “silent”, unlike “lambs”. Therefore, in communities, periodical-
ly or constantly there is a fashion for massacres, carried out by some “peaceful citizens” against other
civilians, as well as “cleansing” and “lustration” of the state level. In civilized countries, ideas are actively
spreading that a person needs to emit negative energy and the right to violence and even murder and the
behavior of neighbors: at least sometimes, at least symbolically. In addition, while ordinary (everyday)
gets used to the idea of everyday violence, in trans-ordinary situations where violence reaches its peak,
this “habit” reveals its complete inconsistency: a person faces death no longer by someone else’s, but by
their own experience. Moreover, this leads him to the idea of correction and transformation, the need for
the rehabilitation and prevention of violence and its consequences.

The central point of the rehabilitation of a person and society as a whole is the awareness of the
essence of violence in a person’s life, its role in the development or destruction of a person’s self-con-
sciousness. "Self-consciousness is the main goal of a person, manifested in the aspirations of all things."
However, he is confronted with violence living in the world and in the soul of a person: “... violence
opposes to him a closed sphere ... awareness of this sphere is inaccessible to those who lack violence (it is
inaccessible, in particular, when violence distorts consciousness and leads to disorder). In other words,
since man is the product of two opposing principles, an awareness of what he is impossible for him. “He
certainly loses in one area what he gains in another,” notes G. Bataille, analyzing sadism as one of the
expressed, clinical forms of violence (Bataille, 1992, p. 92). M. Blancheau writes about this: “... between a
normal person, driving a sadist to a dead end, and a sadist who turns this deadlock into a way out is the
one who knows more than others about his true situation. He has a deeper understanding of it, therefore,
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he is able to help a normal person to realize himself, helping him to change the conditions of any under-
standing ” (Blanchot, 1992, p. 52). These two fragments reveal the problem of violence in transnormal and
ordinary, ordinary relationships and situations. Violence, in its essence, is a partial “antonym” of
awareness. At V.V. Nalimov aggression is regarded as a function (an indicator) of incomprehension
(Nalimov, 1993). Then what is awareness (understanding)? Relatively speaking, “violence” differs from
“non-violence” by a measure of the awareness and use of violence: the degree of intervention in the inner
world and the actions of another person, as well as the degree of violence towards himself. As a practice
and rehabilitation studies in the field of victimology show, understanding situations of violence often
allows you to understand two things (Bush and Folger, 1994; Fattah, 1997; Gold, 1993; Zehr, 2005; Flier,
2012). Firstly, any situation can be interpreted as violence, secondly, violence, even the most obvious,
often reflects only a person’s powerlessness to understand and change what is happening. In addition, in
this capacity - the inept attempt to be human, to survive where survival, according to psychiatrists and
psychotherapists who survived concentration camps, wars, and other trans-ordinary events, they can be, if
not transformed, then at least understood and prevented in the future.

It should also be noted that pro-traumatic stress disorder, although associated with sadism, the
realization of sadistic aspirations, as well as the general desire for destruction and self-destruction, is not
reduced to them. It includes the whole complex of consequences and causes of violence towards oneself
and the world: the subject of the pro-traumatic disorder is at the same time both the victim and the
persecutor. The pain that a person causes to others is also his pain, brought to the point of absurdity and
hatred for himself and the world. He tries to guarantee his immortality, sowing death: “death is not mine”
for him becomes life, a subjective guarantee of his immortality. As a natural continuation of the ideas of
social competition and consumption, social cannibalism, which has actively progressed in the last century,
leads to a total inversion of the relationship between life and death. The more suffering, death, and
problems a person creates around himself, the more he realizes himself to be prosperous, immortal and
perfect. Man, therefore, is rapidly emerging from the "human": subjectively - into the divine and immortal,
destroying the "inferior" others, objectively - into the animal, into death and self-destruction.

In contrast to pro-rheumatic stress, “post-traumatic stress disorder” has been described and studied
quite extensively. It was recorded as a diagnostic category as a condition that develops in a person expe-
riencing a stressful event of a threatening or catastrophic nature, capable of causing general distress as
early as the 80s of the 20th century. The beginning of research in this area was laid by the experiences of
the world wars of the twentieth century. Psychiatrists described the symptoms of a military neurosis and
proposed the concept of "shock from a contusion" (shell-shock), which explained its symptoms as a result
of mental traumas received during explosions and shelling. They described the symptoms and long-term
consequences of the mental trauma received during the fighting - military psychosis (“combat exhaus-
tion”). When studying the state of political prisoners and prisoners of war, E. Minkovskiy’s syndrome was
revealed [2; 3] (concentration camp syndrome) - apathy and depression, irritability, sleep disturbances,
accompanied by difficulties in work and family life. It has long been described by scientists and the
general for intense and prolonged injuries and significant losses of the syndrome of "emotional anesthesia"
("I'anesthésie affective"). It combines the phenomena of a peculiar insensitivity due to the long-term moral
and physical suffering of many prisoners of Nazi concentration camps and modern prisons (destruction of
the personality, narrowing of the range of interests, predominance of primitive, instinctive reactions). The
duration, type, and a number of symptoms depend on the time spent in extreme conditions, the type of
stress and the help provided. If a person is “sick” with post-traumatic stress, this means that he has expe-
rienced a traumatic event or a series of events, i.e. experienced something terrible that does not often
happen to people. The horrors of war have an impact not only by their intensity but also by their frequent
occurrence: injuries follow one after another. So that a person does not have time to "come to his senses."
The other side of post-traumatic stress relates to the inner world of the individual and is associated with
the person's reaction to the events experienced. All people respond to violence and other traumatic events
in different ways. The tragic accident can cause serious injury to one person and almost does not affect the
psyche of another. It is also very important at what point the event occurs. The same person may react
differently at different times. Speaking about post-traumatic stress, they usually mean that a person has
experienced one or several traumatic events. They are many-sided and deeply affected his psyche. These
events were so different from all previous experiences or caused so much suffering that the person
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responded with a violently negative reaction. A normal psyche in such a situation naturally seeks to
alleviate the discomfort: a person who has experienced a similar reaction radically changes his attitude
towards the world around him in order to make life even a little easier.

So, the integrative coping stress model draws attention to the comprehensive support of teachers and
students in schools and universities. Its components are:

1) prevention, correction of violations and the development of knowledge and skills of subjects of
education in the field of self-regulation at the physiological, psychological, social and moral levels,

2) the development of a person’s creative abilities, his striving for self-realization, and, at the same
time, the harmonization of attitudes towards other people, the development of knowledge and skills in the
field of building harmonious educational, professional and personal relationships;

3) optimization of contact and distance learning and learning interaction, work teams, including in the
framework of mediation of processes by means of the Internet and digital devices;

4) prevention and correction of pre-traumatic and post-traumatic disorders, bullying and other forms
of violence and its consequences (mathetogeny, pediogeny, psychological burnout, occupational and
personal deformities, diseases, accidents, injuries and deaths), the formation of a culture of violence - an
understanding of its role and functions in people's relationships and inhuman activities;

5) the assertion of life and the refusal of discontent and accusations against other people, against
one’s own address and against life in general, the willingness and desire to efficiently and effectively
process traumatic experiences;

6) the development of preventive and correctional stress management programs, the introduction of
techniques and programs to cope with stress in education, including in the context of specialized occupa-
tions and practices, as well as psychotherapeutic-oriented pedagogical communication.

Conclusion. The ability to cope with stress is a function of the harmony of intrapersonal and interper-
sonal relations. In developing an integrative coping model for students and teachers, it is important to
consider the prevention and correction of stress in the context of correcting the development of the
subjects of education in different contexts: in the context of educational or professional and personal
interaction. Prevention and correction of stress in education is associated with the prevention and correc-
tion of pediogenias (harm caused by incorrect, destructive, and pathologizing attitudes of teachers towards
students), as well as correction and prevention of “mathetogenias” (harm caused by incorrect, devastating,
and pathologizing attitudes of students towards teachers). Although the share of the latter is supposed to
be relatively small, it has been growing lately, as the tension between pupils and teachers is growing.
Modern educational institutions often mark not only the “usual” forms of confrontation between teachers
and students (in the form of lower grades, pickiness, situational conflicts, etc.), but also forms that are
close to directional, group bullying and other forms of harassment. In addition to educational and profes-
sional stress, therefore, in the work of preventing and correcting stress, developing the knowledge and
skills of students and teachers in coping with stress, correction, and support of personal development and
interpersonal relations are important. Students and teachers need to be given effective techniques and
integrative anti-stress assistance to cope with stress while they are studying and work. In addition to edu-
cational and professional stress, it is important to take into account the stresses of personal development
and interpersonal relations, which are associated with the “private” or “intimate-personal” as well as social
aspects and layers of relationships. These are, for example, such characteristics as the social distance of
relations between groups, the social status of a person and a group, the presence, and absence of
stigmatization and isolation (ghettoization), readiness for close, trusting relationships, friendship, love,
parenthood and mentoring, etc.

Compared to this definition, the essence of pre-traumatic stress disorder can be formulated as a
condition that develops in a person who purposefully or “unknowingly” creates a stressful event that
threatens others or catastrophic in nature, which can cause general distress in these people. For both
disorders, “walking in a circle” is typical: the more stress, the more attempts to get out of it, and, thus, the
more additional stress accumulating on the initial stress - in post-traumatic disorder; the more stress, the
more attempts to increase and prolong stress. Therefore, the resolution of the situation in both cases
requires consideration of the circular nature of the trauma. To overcome post-traumatic stress, you need -
at the tactical level - to learn not to fight with experience and with yourself, but to “let go”, allow events to
be, “explain yourself” and, at the strategic level, just reconcile with something that causes the greatest
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suffering. To overcome pro-traumatic stress, it is necessary, in fact, also, but somewhat differently: at a
strategic, in-depth level - accepting the suffering of victims of violence, their awareness of themselves as
subjects of violence against them, at the tactical level - dialogue with the subject of violence, recognition
of his being Situations of violence. In both cases, victims and persecutors, gaining spontaneity and subjec-
tivity, have access to the search for healing solutions and entering a new, healed reality.

The motivation for self-preservation (the need for security) is the fundamental motivational education
of the individual, the implementation of which in every day and in transboundary situations is the main
and necessary condition for existence. Associated with it are the motives (intentions) of understanding - of
themselves and the world, the motives of relations — with people and the motives of transformation - of
themselves and the world. The “paradigm of invulnerability”, which characterizes everyday life, existence
in an ordinary situation implies the fulfillment of the security condition as a matter of course. A person
believes that he understands the world, has a satisfying relationship with people and is able to influence
the world, to change. However, in a transnormal situation, the fulfillment of this condition is problematic,
the understanding of oneself and the world is lost, the illusions of control and many of the illusions of
relationships are lost. One of the leading problems is the problem of death as a problem of human choice:
to live, trying to find a new meaning and a new life strategy, correct the “mistakes” of the past life, or die,
refusing to return to the already familiar pain, suffering, habitual way of life and old meanings. Society
and victims need a sincere, realistic understanding of what happened and accepting the experience of
violence and its consequences — in themselves and others. Thus, the circle of violence can be broken: not
only victims but also “persecutors” need help, as well as research and the practice of debriefing — “res-
cuers”. Restorative work, in this way, includes the procedures for forming and reforming the culture of
violence of a person and group (community). The most important thing is to teach a person not to become
a victim of their own will and initiative: life teaches a person to cope with obstacles and problems, not to
succumb to difficulties and pain. Therefore, complex work is needed, but not fragmentary. Different
techniques and practices of coping with stress will be productive and effective only in the context of a
comprehensive work with students and teachers.

Asymmetries, disharmony, mistakes, and incompleteness of educational and professional relations
often mark the problems of interpersonal and intrapersonal relations. These asymmetries manifest them-
selves in pedagogical and administrative conflicts, in psychological burnout, overwork, and depression, in
deviant behavior and deformations (personal and professional type), in diseases and injuries, accidents,
deaths, including murder and suicide. Very often, a person cannot cope with stress, if he is deprived of
faith in himself and life, support of his family, friends, comrades, and colleagues, if weakened by illness
and other injuries, if he does not have the knowledge and skills of co-development, he is not familiar with
mechanisms of productive and effective transformation of stress and distress.

I'. K. KacmMOBa', 3. 1. TloMaceBaz, I'. B. BaneeBaz, C.B. .JIaBanemco3, M. P. ApneHTLeBa",
b. K. Keﬂmaﬂnens, A. H. Komepﬁaenaﬁ, 0. H. I[yBannHa“, A. B. Kocos*

' AGait aTeiHAarel Kazak ¥IITTHIK IeIaroruKajiblK YHHBEPCUTETI KOHE
K. 1. CorbaeB atpranarsl Kazak YITTHIK TEeXHUKAIBIK YHUBEpCUTeTi, Anmmatel, KasaxcraH,
2YensaOHHCK MEMJIEKETTIK MearorHKaIblK YHHBEPCHTETI,

Opan MeMIIEKeTTiK TyMaHUTapIbIK-TIeJarOTUKANBIK YHUBEPCUTETI, UenIOnHCK,
*Tomck YITTHIK TOTUTEXHUKAJIBIK 3ePTTEy YHUBEpcHTeTi, ToMck, Peceid,
*L{MOIKOBCKHIT aTBIHAAFbI Kanyra memnekertik yHuBepcureri, Kanyra, Peceit,

SK. CorbaeB aThiHaarbl Ka3zak YITTHIK TEXHUKAJIBIK YHUBEPCUTETI, AnMaThl, KasakcTaH,
S AGaii aTbIHAAFbI Kasak ¥ATThIK MmeqarorukaliblK YHUBEpCUTETI, AMatel, Kazaxcran

CTYJAEHT IHEH OKBITYHIBIJIAPJABIH CTPECC KO®HUHI' UHTEI'PALIUAJIBIK YJITICI:
BUIIMJIET'T, TPO®ECCHOHAJIABI ’)KOHE )KEKE TYJIFAJIBIK KATBIHACTAPJAbIH HOPMAJIAPBI

AnHoTanusi. Makainaja Ka3ipri 3aMaHfbl CTYACHTTEp MEH OKBITYIIbUIAP YUIIH OacThl mpobiema OoJibIn Tadbl-
JIaThIH CTpecc KapacThlpbuiaabl. Ctpecc — 013111H 3aMaHBIMBI3aFbl MaHBI3Ibl MACEIIE JKHE aJaMIapabiH (HH3HKAIBIK
JKOHE TICUXUKAIIBIK JEHCAYJIBIFbIHA ocep eTeri. Herisri MiHIeT — CTpecTiH OKYIIbIIapAblH aKaJeMUSUIBIK KETICTIKTepi
MEH JICHCAyYJIBIFbIHA 9CEPiH aHBIKTAY JKoHE KeiOip apicTeMenep MeH JaFaAbliIap/ibl CTYACHTTEDP YLIIHCTPECIICH Kypecy
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JKonmapsiH 3epTrey. CTpecTi KeHy omici — Oy cTpecke Kapchl KypecyaiH (GU3HONOTHSIIBIK, MiHE3-KYJIBIK, dJI€yMeT-
TIK XOHE TICHXOJOTHSIBIK omicTep (OHBIH alABIH alxy KoHEe Kypecy). ABTopiap cabak Ke3iHae >KoHE apHaubl ic-
mrapanapia CTyJeHTTep MEH MyFaliMepre oHail Toxipmbe OepeTiH cTpecc 0ackapy omICTepiH aHBIKTAWIBI JKOHE
ycorHaabpl. OKy KoHE KOCINTIK cTpecTeH 0acka, «KeKe» HeMece «OKeKe-Iapay, COHIai-aK dJIEyMEeTTIK acleKTinep MeH
KapbIM-KaTbIHACTap TONTAapbIMEH OaiIaHBICTBI JKEKe JaMy MEH TYJIFaapaiblK KapbIM-KaTBIHACTBIH CTpecTepi
ecKepiieni.

Tyiiin ce3mep: crpecc, neHCayINBIK, CTPECIIEH KYPECY, CTyIEHTTEp, OKBITYIIbLUIAP, bIFAPMAIIbUIbIK KalineT-
Tep, JKelll, KYHJbUIBIKTAP, TaFAapbICThl 0acKapy, ICUXOJIOT USUIBIK KOMEK.

I. K. KacmMOBal, 3. 1. TloMaceBaz, I'.B. BaﬂeeBaz, C.B. JIaBaneHKo3, M. P. Apl‘[eHTLeBa4,
b. K. Kemxkanues®, A. H. Komep6aesa®, O. H. lyBannna’, A. B. Kocos®
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Kazaxckuit HaunoHanbHbli TexHuueckuit yausepcureT uMm. K. U. Carnaesa, Anmatel, Kazaxcran,
*YensaGUHCKHIT FOCYIapCTBEHHBIH 11€1arorHUeCKUil YHHBEPCUTET,

YpanbCKuii rocy1apCTBEHHBIN T'YMaHHTAPHO-TIEAATOTHYECKUI YHUBEPCUTET, UeIIOMHCK,
SHanmoHanbHbIi necienoBarensekuiit TOMCKHM TTONHTEXHUYECKUH yHuBepcuret, Tomck, Poccus,
*Kamyxckmuii rocymapcTBennsiii yausepenter um. K. 3. [nonkosckoro, Kamyra, Poccus,
SKazaxCKuil HAIMOHAbHBIH TEXHUYECKHIA yausepcureT uM. K. M. CatmaeBa, Anmarter, Kazaxcran,
SKasaxckuii HarmoHasbHbli nearornyeckuii yausepeuter uM. Abas, Anvatsl, Kasaxcran

HUHTETI'PAIIMOHHASA MOJAEJIb CTYAEHYECKOI'O
U NEJAT'OTHYECKOI'O CTPECCA-KOIMHTI' A: KOPPEKIIUS OTHOIIEHUA
B OBPA30OBATEJIbHOM, IPO®ECCUOHAJBHOM U TUYHOM B3AMMO/IEMCTBUA

Annoranus. CtaThs TOCBAIICHA MTPOOIIEMaM CTPECCOB M COBIANaHUA cO cTpeccaMu. CTpecc SBISIeTCs cepbes-
HOW TpoOIIeMOH [T CTYACHTOB W IIpenoAaBareneil B coBpeMeHHOM Mupe. CTpecc Takke BBICTYIaeT KaK Cephe3Hast
npobiieMa B cOBpeMeHHOM Mupe B nesioM. OH BiusieT Kak Ha (u3uueckoe, Tak M Ha ICUXUYECKOE, COLUAIbHOE U
HPaBCTBEHHOE 3/10pOBhE Jroeil. OCHOBHBIMHU LEISIMH HCCIIEIOBAHUS SBIAIOTCS BBIICHEHHE TOTO, B KaKOW CTETIEHH
CTpecC BJIMSAET Ha YCIEBAaEMOCTh U 3JJ0POBbE yYalllUXCs, a TAKXKe U TPYIOBYIO aKTUBHOCTh M MPOAYKTUBHOCTH II€-
JaroroB (TperojaBarelieil 1 yuuTesnel), FrapMOHUYHOCTh M IMCTapMOHMYHOCTh OTHOIICHUH MeXAy HUMU. B pabote
NPEAJIOKEHbl HEKOTOpbIE HAaIpaBiIeHHs NPOQHUIAKTUKH M COBJIAJaHUS CO CTPEcCaMH, NMPUMEHEHHs METOJ0B M
MIPUEMOB JUTSl IPEOIOJIEHHS CTPECCca Y YJaIInuXcsl 1 00yJaronuxcs, a Takke y Nearoros, HalpaBJICHHbIE Ha KOPPEK-
LU0 U Pa3BUTHE FAPMOHWYHBIX OTHOLICHUI MEXy yJacTHUKaMH 00pa30BaTeIbHOIO Tpolecca, a Takke Ha (hopMHu-
POBaHME M Pa3BUTHE [IEHHOCTHBIX OPUEHTAIMH YYEHHKOB U M€IaroroB B OTHOILICHNH K ceOe M OKPY’KaroleMy MUDY.
MeTomp!l IpeAOTBpAIIEHHUS ¥ PEOIOICHHUS CTpecca BKIFOYAOT (PU3HOIOTHIECKUE, COIIHAIbHEIC H ICUXOIIOTHICCKUE
MeTOZBI OOPBOBI CO CTpeccoM. ABTOPHI B O0IMIKX YepTaxX OOPHUCOBBIBAIOT HANIPABICHHS U METO/IBI YIIPABICHUS CTPEC-
COM, IPEUIaraloT T€, KOTOPBIE JIEFKO U BayKHO MPAKTUKOBATH CTYAEHTAM UM IPENOAABATENSAM, B TOM YHUCIIE B PaMKax
y4eOHBIX 3aHATHA W BO BHEYYEOHOH IEATEILHOCTH. ABTOPHI MOMYEPKUBAIOT, YTO MOMHUMO OOpPa30BaTEIBHOTO U
npodeCCHOHANBHOTO CTPECcca, BaXKHO YYUTHIBATH CTPECCHI JINUHOCTHOTO PA3BUTHSI U MEXIIUYHOCTHBIX OTHOLICHHH,
KOTOpBIE CBSI3aHbI C MHTUMHO-JTMYHOCTHBIMH (MEKJINYHOCTHBIMU) M COLHAIBHBIME (MEXIPYIIIOBBIMH)aCIIEKTAMU U
YPOBHSIMU OTHOIIIEHUH.

KualoueBble ciioBa: crpecc, 310poBbe, [IPEOJIOJICHHE CTPECca, CTYISHTHI, YUUTENsl, TBOPYECKUE CIIOCOOHOCTH,
CeTb, IEHHOCTHU, AHTUKPU3UCHOE YNPaBIIEHHE, ICUXOJIOrMYecKas TIOMOILb.
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TO THE ISSUE OF INNOVATIVE DEVELOPMENT
OF RAILWAY TRANSPORT IN KAZAKHSTAN

Abstract. The article discusses the issues of innovative development of railway transport, based on the targets
of the “State program of infrastructure development “Nurly Zhol” for 2015 - 2019” and “Development strategy of
JSC "NC "KTZ" until 2025”. Innovative development of railway transport is determined through the current state of
the company, which provide their innovative services in the industry. At the same time, it is known that in Kazakh-
stan its operator provides access to the main railway network, which is a natural monopolist of this industry in the
person of National Company Kazakhstan Temirjoly JSC "NC "KTZ".

Railway transport is functionally divided into two parts: the main activity is the transportation of passengers
and baggage transportation, which is carried out through several leading specialized companies belonging to
JSC "NC "KTZ" as: Passenger transportation JSC, Zholaushylartrans Company, JSC Suburban Transportation, JSC
Passenger Leasing Carriage Company, JSC Passenger Leasing Carriage Company. Based on the activities of the
companies noted, there was considered the innovative orientation of the strategy and tactics of railway transport
development within the framework of a mixed natural-monopoly and market mechanism. The factors constraining
innovation development are also described, and the conditions for improving innovation activity in railway transport
are proposed.

Key words: innovations, innovative activity, innovative development, railway transport, state policy in the field
of railway transport, national economy, railways, passenger transportation.

Introduction. Under the conditions of technological revolution and innovation development of
Kazakhstan, companies of all sectors of the economy are striving to introduce and increase the volume of
innovations in goods and services sold, which allows them to expand the market and increase the level of
monopolism in their field and dictate their policies to customers and competitors. The orientation of the
national economy to the innovative type of development required a clarification of priorities and a strategy
for the development of the entire economic infrastructure, including the country's transport system. Due to
the fact that in modern conditions of economic globalization, the role of transport in the world and natio-
nal economies is significantly increasing, which is reflected in an increase in the degree of mutual in-
fluence of transport development and macroeconomic development, the development of other industries,
transport must develop ahead of the industries it serves.

The effectiveness of the national economy, economic growth, the sustainability of the development of
vertically integrated systems, territorial complexes and foreign economic activity is largely determined by
the operation of railway transport. On the one hand, it reflects the level of development of the national
economy and its competitiveness, and on the other hand, the level of economic security of the country.

Main body. In Kazakhstan rail transport is a backbone sector of the national economy with a deve-
loped infrastructure covering the entire territory of the state. The value of rail transport in Kazakhstan is
very high. Kazakhstan railways provide 68% of the total freight turnover and over 57% of the country's
passenger traffic. The length of railways in Kazakhstan exceeds 13.7 thousand km., 16 butt points (11 with
Russia, 2 with Uzbekistan, 1 with Kyrgyzstan, 2 with China) connect the railway system of Kazakhstan
with neighboring states. The railway of Kazakhstan directly borders and interacts with the railways of
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Russia, Uzbekistan, Kyrgyzstan, Azerbaijan and China, which is one of its main advantages in the
transport services market. The railway systems of Russia and Kazakhstan are extremely interdependent.
Railways connecting Russia, European countries, countries of Central Asia and the Middle East run across
the country [1].

Innovative development of railway transport is determined through the current state of the company,
which provide their services in the industry. In Kazakhstan, access to the main railway network is pro-
vided by its operator, represented by National Company Kazakhstan Temirzholy JSC "NC "KTZ", which
is a natural monopolist, whose tariffs are regulated by the Agency of the Republic of Kazakhstan on
Regulation of Natural Monopolies.

In the passenger sector, competition and increased participation of the private sector are ensured
through franchising and access to passenger rolling stock of state and independent carriers. For these
purposes a significant amount of financial resources is allocated annually to the state. The main objectives
of the reform in this sector of the railway industry are: financial and organizational separation of passenger
and freight traffic, achieving transparency of financial flows, reducing losses, strengthening the role of the
private sector and introducing competition in the process of organizing passenger traffic.

On a functional basis, passenger transportation is divided into two blocks: the main activity is the
transportation of passengers and baggage transportation, which provides activities such as repair and
maintenance of railcars, passenger service at railway stations, restaurant cars, laundry services and others.
The farm has created several specialized companies.

The national passenger carrier JSC Passenger Transportation is a subholding company of JSC
"NC "KTZ" and, together with its subsidiaries and affiliates, ensures the process of transporting passen-
gers. It was originally planned that JSC Passenger Transportation will operate as a carrier in international
and interregional communications, retaining only those routes that were not received by private carriers in
interregional communications. However, practice has shown that such a mass transfer of routes from the
state carrier to the private ones did not occur. Therefore, as the main activity of JSC Passenger Trans-
portation was restructured, the following activities were carried out with the formation of legal entities
engaged in relevant activities: a second carrier, Zholaushylirtrans LLP, was established to encourage
competition, which participates in tenders for the right to provide passenger transportation services
between and intraregional routes. In the future, as originally planned, this company was to be transferred
to the private sector.

JSC Suburban Transportation was organized for the transport of passengers, mainly for medium-
distance distances in a suburban or intercity zone within the same area. This company participates in
tenders held by Akimats and cases when private carriers have not expressed a desire to carry out trans-
portation; Responsibility for organizing long-distance and domestic traffic within one region is transferred
to local executive bodies, which also transfer this right on the basis of franchising to regional private
companies; To reduce entry barriers to the passenger transportation market, a company called Passenger
Leasing Wagon Company was established, which provides maintenance, maintenance and repair of pas-
senger cars transferred from Passenger Transportation, as well as leasing them to private carriers wishing
to enter the market through franchise system. The restructuring of the auxiliary activity of the passenger
economy was also carried out. In particular, work on the overhaul and maintenance of cars transferred to
the private sector to serve carriers on a contractual basis. Works on current maintenance and uncoupling
repairs en route, which for technological reasons cannot be transferred to the competitive sector, as they
are carried out on main routes, are transferred to Vagon Service JSC; on the basis of buildings of railway
stations for the provision of service to passengers organized by JSC "Station Service", etc. [2].

Targets and forms of innovative development of the companies described above are determined by
the “Transport Strategy of the Republic of Kazakhstan up to 2020, “The State Infrastructure Deve-
lopment Program “Nurly Zhol” for 2015-2019” and the “Development Strategy of JSC "NC "KTZ" until
20257, where the following [3-5]:

- formation of a single economic market through the integration of the country's macroregions on the
basis of building an effective infrastructure - ensuring security at railway transport facilities;

- implementation of anti-crisis measures to support individual sectors of the economy in the context
of deteriorating conditions on foreign markets;
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- development of scientific research in the field of railway transport, including those financed at the
expense of JSC "NC "KTZ";

- modernization and development of infrastructure for the elimination of restrictions and “bottle-
necks” in the capacity of the railway network, the expansion of the railway network, the reconstruction
and construction of new artificial structures (tunnels and bridges);

- development of high-speed and high-speed rail traffic, as well as heavy traffic;

- the renewal of railway rolling stock, the development of an industrial complex supplying products
for railway transport, the creation of high-tech and high-tech samples of railway equipment;

- integration of the transport system of Kazakhstan into the world transport system by increasing the
level of development of transport infrastructure, the competitiveness of domestic carriers in the foreign
market of transport services, as well as the efficiency of using the transit potential;

- strengthening the single economic space and the development of interregional relations, as well as
ensuring transport accessibility at a level that guarantees social stability through the development and
improvement of the efficiency of use of transport infrastructure;

- ensuring environmental safety and rational use of energy resources through the implementation of a
targeted state policy in establishing environmental standards that meet international standards, and
monitoring their implementation.

The marked directions are based on the innovative orientation of the strategy and tactics of railway
transport development within the framework of a mixed natural-monopoly and market mechanism. The
implementation of such large-scale tasks requires the solution of a number of large scientific and technical
problems that provide the technological foundation of the industry, respectively, the issues of innovative
development of railway transport are actualized at all levels of public-private partnership in transport.

In the current situation, the above-mentioned areas of innovation development are implemented
mainly in the framework of JSC "NC "KTZ". In this case, it is necessary for the company to form an inno-
vation management system that ensures the full cycle of innovation projects implementation - from
defining strategic directions and target development parameters to obtaining new products and evaluating
their performance, as well as introducing a corporate innovation management system, defining innovation
development indicators, which will be used as key performance indicators.

However, it should be noted the factors constraining the innovative development of JSC "NC "KTZ".
First, the high depreciation of the company's fixed assets and a significant amount of obsolete equipment
cause a lag in technical development compared to the railways of the Russian Federation and China.
Secondly, territorial disproportions in the development of railway transport infrastructure, regional trans-
port capacity and capacity development of railway lines, the underdevelopment of the system of providing
additional services in demand in many types of business have a negative impact on maintaining and
increasing the share of the transport market both in the national market and in development and expanding
its presence abroad. In this regard, such phenomena as a discrepancy between the structure of the car fleet
and changes in the structure of cargo traffic under conditions of growing share of high-tech goods and
container traffic, while reducing the share of raw materials transport, as well as discrepancy between the
level of development of railway infrastructure, international transport corridors and changes in direction
and traffic intensity, noted by domestic researchers significantly exacerbate the risk of reducing the
competitiveness of railway transport due to the technical and technological lag behind other types of
transport and the world level of development of transport systems.

Third, the system of innovative development of railway transport in an integrated company with a
single legal entity required the development of a mechanism to combine the vertically integrated bud-
geting of railway costs and a motivated system for managing innovative development of enterprises taking
into account regional features of branches - structural divisions of JSC "NC "KTZ". As a result, the
innovation management system of railway transport became complicated due to the lack of innovative
developments and “breakthrough” scientific and technical solutions. At the same time, the innovative
activity of the industry is provided not only and not so much by science, as by the state of its engineering
system, which develops innovations, ensures rapid updating and high-quality improvement of the material
and technical base, increasing its scientific and technical potential.
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Fourth, the state policy in the field of railway transport has not achieved the set results on improving
the quality of services provided to the population, updating the main assets of the industry and effective
interaction between the public and private sectors: carriers are discouraged by the principle of state
subsidies, covering only their losses of minimum profitability; subsidies cover only half of all losses, the
practice of cross-subsidization of passenger traffic at the expense of freight remains; according to experts,
the unmet demand for transportation by the population is about 4 million people per year, which requires
first of all the solution of the issue of carriage deficit, which carriers are not able to solve at their own
expense; there are no incentives - in the form of long-term contracts, the necessary profitability of acti-
vities or benefits for lending to financial institutions.

Fifth, contracts for the organization of passenger transportation are concluded for a rather short period
- 1 year with the possibility of extension to 3 years, which in such a capital-intensive industry as railway
transport is clearly not enough to implement the minimum plans for carriers to achieve a profitable level
of service and implement long-term programs; Passengers 'interests are not a priority in contracts with
carriers, since their monitoring is ensured according to aggregated indicators of carriers' activity - the
frequency of trains running and the average number of cars in trains, there are no important indicators for
users, such as safety, accuracy of timetable, reliability and comfort shipments; the level of competition for
the right to provide passenger transportation in Kazakhstan can be significantly reduced with stricter
requirements for the presence of its own fleet of cars, and subsequently locomotives.

An important problem requiring its actual solution is the creation of institutional conditions for the
development of innovative activities of companies, the formation of a culture of innovative thinking and
competencies of specialists capable of ensuring dynamic growth and innovative development of enter-
prises in the industry.

These circumstances determine the search for such mechanisms and structures that, on the one hand,
would enhance the investment attractiveness of railway transport, and on the other hand, create conditions
for the continuous generation and diffusion of innovations in the industry, involving a significant number
of participants in the innovation development processes. Given the strategic nature of the development of
rail transport for the national economy, the country's defense and security, such a mechanism should be
implemented in the public-private partnership system in the field of innovative development of rail
transport.

Further ambitious business development plans based on public-private sector cooperation may
become unfulfilled, unless there are fundamental changes in the resolution of these problematic issues.
Taking into account that the significant role of the railway industry in the socio-economic development of
the country will continue in the medium and long term, the scientific substantiation of decisions taken in
the industry is particularly necessary, both in current activities and in research on the subject of inno-
vation, the introduction of advanced foreign and domestic experience.

Thus, according to the authors, an important area of innovation development is the formation of a
system of innovation activity, within the framework of which the integration of the innovation sphere with
the railway transport infrastructure is ensured on the principles of self-organization. Such intrasystem
integration is based on innovative, horizontal-vertical, network infrastructure integration, network
electronic integration, integration of various fields and activities of railway transport enterprises.

According to the authors, the following conditions are necessary to improve innovation development
in rail transport:

- the presence of a developed methodology for managing innovative development, including the
general and particular methodological principles of innovation management that take into account the
interests of all stakeholders (the state, JSC "NC "KTZ" and other railway enterprises, consumers), as well
as developed and updated methodological tools of innovation management in railway transport, taking
into account the priority directions of innovative development of the country's economy and tional
transport system,

- formation of the mechanism of interrelation and interaction of the management system of railway
transport enterprises with the innovation market, the investment and financial markets, the transport
services market;
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- formation of the innovation management system for the integrated development and implementation
of the innovation potential. Such a control system should include a set of interrelated and interacting
incoming subsystems: an innovation system; system of formation of investment attractiveness of inno-
vative investment objects; portfolio management system of innovative projects and programs; network
infrastructure innovation; public-private partnership in the field of innovation regulation. The interaction
of the marked subsystems is the basis of the organizational and institutional mechanism for activating and
developing the innovation potential, the innovation and market infrastructure, and the market instruments
that enable the commercialization of innovations. The formation of such a system is designed to ensure the
creation of conditions for the continuous generation and diffusion of innovations, the formation of a
synergistic mechanism of the multiplicative process of innovation development.

Conclusion. Summing up, it should be noted that the transition of the national economy to the inno-
vative path of development, the ongoing processes of corporate transformation in the railway transport are
actualizing the problem of innovative development. The most important direction of the innovation
development of railway transport enterprises is the formation of a system of innovation activity, within
which the synergetic development mechanism can be realized in the logic of “demand for innovation -
investment in intellectual capital - increase in profitability of transport due to the application of innovative
technologies - accumulation of intellectual capital - development of competition in the innovation market
due to the additional demand for innovation”. The necessary conditions for the implementation of such a
mechanism are the existence of a developed methodology for managing innovative development, the for-
mation of a mechanism of interconnection and interaction of the management system of railway transport
enterprises with the innovation market, the investment and financial markets, the transport services
market, and the formation of an innovation management system for railway enterprises.

H. JI. Maxatosa', B. Illappd’, A. M. Bakupoexona’

JLH.T YMHJICB aThIHAAFbl Eypasus yaTThIK yHUBepCUTeTI, ActaHa, KazakcraH,
*«Koplaras opTaHb! TalgayMeH xkaHa TexHonorusnapy F31 XKIIC, dpesnen, lepmanus

KA3AKCTAHJIAFBI TEMIPKOJI KOJITTHIH,
WHHOBALMSIIIBIK JAMYbI TYPAJIBI CYPAKKA

AnHotanusi. Maxkanana «Hypibsl xoi1» HHOPaKYpbUIBIMABIK HambITyasiH 2015-2019 sxpuinapra apHanran
MemutekeTTik Oarmapimamaced sxkoHe «KTXK» ¥K AK-ubmH 2025 xpurra aeifinri namy CTpaTerusCBIHAAFBI MaKCATTHI
OarbITTapblHA HETI3/IENITeH TEeMIp JKOJ KOJIriH WHHOBALMSUIBIK AMBITy Mocelenepi KapacThlpbuiraH. Temip oi
KOJITiHIH MHHOBAIMSUIBIK JaMybl OCbl caiaja ©3IHiH MHHOBALMSJIBIK KbI3METTEPIH KOPCETETIH KOMITaHHSIaPIbIH
aFpIMIaFbl JKaFaibl apKbplIbl alKbpiHAANaasl. COHBIMEH Katap, KaszakcTaHga MarucTpalibIbIK TeMip KOJ KeNiciH
KaMTaMachl3 €TETiH J)KOHE OHBIH TEK KAJIFbI3 FaHa OMepaTOPhl OOJIBIN TaOBIIATHIH OCHI CAJIaHBIH TAOUFH MOHOTIOJIUCTI
«KazakcTan TeMip xoib» ¥ATThIK KommaHusacey AK - «Kazakctan temip sxoib» ¥K» AK ekeni Genrii.

Temip xo0m keiri GyHKIHOHAIBIK Oenrici OOWBIHINA KOJIAYIIbLIAp TackiMalIbl Oelnrici OoibIHIIA eKi OJ0KTaH
TYpaJbl: HET13T1 KBI3METI - J)KOJAayIIbUIap TaChIMAJIIay JKOHE KYK TaCBIMAIIBI KOHE oJapAbl Ky3ere achipaTsiH « KTXK»
¥K AK kypamsbina kipetiH OipHelne eTeKIli MaMaHJaHFaH KelleCi KoMIaHusap xyprizeni «Komaymsurap Tacel-
mane» AK, «Xomaymemaprpancy Kommanmsce» AK, «Kama maner taceimaney AK, «Komaymsmap Tu3uHTTIK
Baron kommnanusice» AK. ATanFaH KOMITAHUSTIAPIbIH KbI3METTEPI HETI31HIe TeMipKOJ KeJiri HHHOBAIUSIIBIK OaFbI-
ThI CTPATETUsIChl MEH TAKTHKACBIH JAMBITY asChIH/AA apajac TaOHFH MOHOIOJHSIBIK JKOHE HAPBIKTBIK MEXaHHU3M
KapacTeipputrad. CoHail-aK, ”HHOBALMSUIBIK AaMy/Ibl TEXEHTIH (pakTopiapMeH TeMip jKO0J1 KeNiriHiH MHHOBAIHSUIIBIK
KBI3METIH XKeTUIIipy OOMbIHIIA MapTTap YCHIHBIIFAH.

Tyilin ce3nep: nHHOBAIIIAP, MHHOBAIMSUIBIK, KBI3MET, MHHOBAIMSJIBIK TaMy, TEMip>KOJI KOJIri, TEMip:KoJl Ke-
JIri asChIHAAFbI MEMJICKETTIK CasiCaT, YITTHIK IKOHOMHKA, TEMIPKOJI YKOJIAPbL, )KOJIAYIIbLIAP TACKIMAJIBL.
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H. JI. Maxarosa', B. Illappd’, A. M. Bakupoexosa'

'EBpasuiickuii HanpoHansHbI yauBepenter uM. JI. H. 'ymuniesa, Acrana, Kasaxcran,
>TOO HUU «Ananus OKpY’KaIOIIeH Cpeabl U HOBBIX TEXHOIOTHIY, Jpe3neH, ['epmanns

K BOITPOCY Ob UHHOBAIIMOHHOM PA3BUTHUHU
KEJIE3HOJOPOKHOTI'O TPAHCIIOPTA KA3BAXCTAHA

AHHOTanus. B craThe paccCMOTPEHBI BOIPOCH MHHOBAI[MOHHOTO PAa3BUTHSA KEJIE3HOJOPOKHOIO TPAHCIOPTA,
OCHOBaHHbIE Ha IIEJIEBBIX OpMeHTHpax «l ocynapcTBeHHOH mnporpammMbl MH(pacTpykTypHOTO pasBuTHi «Hypis
sxom» Ha 2015-2019 roms» u «Crpareruun passutusg AO «HK KTXK» no 2025 roga». IHHOBanMoHHOE pa3BUTHE
JKEJIE3HOJOPOKHOTO TPAHCIIOPTa ONPENENIAETCS Yepe3 TEKyIlee COCTOSHHE KOMIIAHUHM, KOTOPHIE OKa3bIBAalOT CBOU
MHHOBAIIMOHHbIE YCIYrd B JaHHOW oTpaciu. Ilpu 3tom u3BectHo, uro B KazaxcraHe nocTyn K MarucTpajibHOU
JKEJIE3HOIOPOKHON CETH OOECIICUMBACTCSI €€ ONEepaToOpOM, SBILIOIIEECS €CTECTBEHHBIM MOHOIIOJIMCTOM JaHHON
otpaciu B nune AO «HannonanpHas kommanus «Kazakcrad temipxonsn - « HK «KTX»

XKene3HoROpOXXKHBIHA TpaHCHOPTA MO (QYHKIMOHATBLHOMY IIPU3HAKY [TaCCaKMPCKUE NEPEBO3KH pa3JielieH Ha Ba
6J10Ka: OCHOBHAS JIEATENBHOCTh — IIEPEBO3KA MACCAXKUPOB M OarakxHble MEPEBO3KH, KOTOPOE OCYILIECTBIISETCS Yepe3
HECKOJIBKO Beaymux mpodmisHbX kKommanui, Bxommmx AO «HK «KTX» kak: AO «Ilaccaxxupckue IepeBO3Km»,
TOO «Kommnanus «Xomnaymsuaprpaney, AO «lIpuroponnsie nepeBo3ku», AO «llaccaxxupckas JTU3UHTOBasi Ba-
roxHHast komnanus», AO «Ilaccaxupckas TM3MHrOBas BaroHHas KoMIaHusa». Ha ocHOBe #edTeNbHOCTH OTMEUYEHHBIX
KOMIIAHUU pPacCMOTpPEHa WMHHOBAL[OHHAsl HAMNPAaBICHHOCTb CTPATETMU M TAaKTUKU PA3BUTHS KEIE3HOJOPOKHOIO
TPaHCIIOPTa B PaMKaxX CMEIIAaHHOTO €CTECTBEHHO-MOHOIOJIBHOTO M PRIHOYHOIO MeXaHHW3Ma. Taxke onrcaHbl (hakTo-
PBI, CAEPAKUBAIOIINE HHHOBAILIMOHHOE Pa3sBUTHE U MPEAJIOKEHBI YCIOBHS ANl COBEPIICHCTBOBAHUS MHHOBAL[IOHHOMN
JIESITEIEHOCTH B JKEJIE3HOAOPOKHOM TPAHCIIOPTE.

Ki1roueBble cj10Ba: MHHOBAIlMM, MHHOBAIIMOHHAS JESTENbHOCTh, HHHOBALIMOHHOE PA3BUTHE, JKEJIE3HOLOPOXK-
HBII TPaHCIIOPT, TOCYNapCTBEHHAs IOJIMTHKA B OOJACTH KENE3HOJOPOKHOTO TPAHCIOPTA, HAIMOHAIBHAsT YKOHO-
MHKa, JKEJIE3HBIE JOPOTH, MACCAKUPCKUE IEPEBO3KU.
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ON THE THEORY OF PERSONAL IDENTIFICATION
IN THE SYSTEM OF CONTINUOUS PEDAGOGICAL EDUCATION
(ANALYSIS OF FOREIGN EXPERIENCE)

Abstract. The article discusses the international experience of research on age identity in the framework of the
system of continuous pedagogical education. The authors believe that the existing concepts “identity theory” and
“social identification theory” need to add a “differentiated identification theory”, when the individual is a subject of
social life and implements a plurality of social roles adopted in society. The article was prepared in the framework of
the project “Formation of public consciousness and spiritual and moral culture of students in the system of
continuous pedagogical education on the basis of the patriotic idea “Mangilik E1”.

Key words: the theory of identity, the theory of social identification, the theory of differentiated identification,
age identity, learning and communicative environment, continuous pedagogical education.

Problem statement in general. Since the beginning of the reforms of the Russian education (since
1983) and similar reforms in Kazakhstan, only in the last 12 years have they begun to pay attention to the
study of the identification properties of students. This is due to the problems of a broad social transfor-
mation of society and the need to restore the integrity of the civil and national-cultural worldview.

Russia and Kazakhstan are complex state entities that unite ethnic groups with different cultural and
religious beliefs. In this regard, the education system should contain both macrosocial (universal and
nationwide) ideological characteristics, and socio-communicative (unique and national-ethnic) properties.
For “identification” is the relationship of people in the form of ideas about the world and about normative
interactions with it.

At present, a large amount of scientific literature and dissertation research in the field of philosophy,
political science, sociology, psychology and anthropology are devoted to the analysis of the nature of both
Russian and Kazakh identity, in which its individual and social structures are revealed. If in philosophy
they are interpreted as indivisible processes of individual identity of a person and his social identity with
the environment, then psychology analyzes the balance of the normative behavior of an individual with his
social-public roles.

In modern Russian and Kazakh studies the Western understanding of social realities isoften used. Of
course, we can use the theoretical concepts of leading scientists of the world, but in the context of taking
into account the socio-cultural specifics of a particular country.

Purpose of the article. The purpose of the article is to analyze the western practice-oriented expe-
rience in the study of individual identity and social identification in the education system.

Method of theoretical analysis.

Distinction of methodological installations of Russia and the West. Social construction of a person’s
identity is formed in the process of its development. Therefore, the education system is one of the
important research components of the theory of identification in world practice.
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However, in the twentieth century, both in Russia and in Kazakhstan, a unique ideological system of
upbringing and education for professional activity developed. This is a materialistic perception of reality,
which allowed to form multifunctional properties of identity, revealing the objective variability of a
person’s relations to the world around.

The formation of the professional Soviet identity took place on the basis of Todor Pavlov’s reflection
theory, which analyzed the mental unity of matter and consciousness, object and mental image [4, 5]. He
argued that human life proceeds in an integral system of social relations, therefore the mental phenomenon
of the reflection of reality is associated with collective identity.

The consciousness of an individual could be deceptive, dull and inadequate, and the evolutionary
(collective) consciousness has a multifaceted reflection of reality. The social form of life projects the
expedient unity of perception and activity on the unconscious and subconscious levels.

The Soviet education system shaped both the active perception of the world around us and the active
identification position of the future specialist. In this regard, the consciousness of people from the very
beginning became a public (universal) form of life organization. Therefore, in the materialist theory of
reflection, it was not consciousness in general that was analyzed, but the forms of a person’s conscious
attitude to objects of social interaction and to himself [2].

The Western education system initially functioned in market conditions. Quality education was
provided by the state itself or businessmen who needed qualified specialists. Therefore, in the first half of
the 20th century, the Western education system was solving utilitarian-market goals for specific tasks of
the customers (the state and capitalists-entrepreneurs). But in general, in this system there was no need for
mass quality education.

In the USSR, all children received high-quality education, and in a historically short time the state
was able to receive a galaxy of brilliant scientists and tens of thousands of highly qualified engineers. In
the country classical secondary and higher education was versatile and fundamental, so it was designed,
researched and analyzed in the framework of the materialist philosophy of the theory of reflection.

The American education research association (AERA) identifies the following types of research:

- fundamental research;

- applied research;

- research in the field of education quality;

- study of educational activity or activity approach in the education system;

- social orientation (stratification) studies.

Fundamental and applied research in the American version is not opposed, but “mixed”. They are
conducted by universities, think tanks, corporations, foundations, and government agencies. Moreover,
their results are published in scientific and professional research journals [7].

Fundamental research is aimed at studying the basic processes of education (social, psychological
and personal). They are conducted using scientifically based and experimental research methods, taking
into account all the conditions affecting the educational process.

Applied research analyzes the situational aspects of education, which are provided by a quick de-
cision making and overcoming problems. They are conducted in the natural conditions of the educational
environment and form more realistic conclusions from scientific analysis.

Analysis of the quality of education allows to analyze the willingness of trained specialists to work in
real (rapidly changing) social conditions. The product of this study may be a textbook or a new educatio-
nal equipment that changes the learning behavior of students and the educational program itself [21, 41, 57].

These studies are divided into two types, depending on the goal. Studies aimed at improving the edu-
cational program. They create formative evaluation information and are called “‘formative evaluation.” 1f
the study analyzes the effectiveness of the curriculum, then it creates a "summative assessment." These
studies allow to decide on further funding of the educational program.

The study of educational activity (activity approach) is the most popular. Its field research is aimed at
solving specific problems faced by local educational institutions and teachers, and they reveal new
problems in strategies and social actions [25, 45].

The relevance of field research is related to the fact that they also allow integrating the theory of
education with the practice of its implementation. Therefore, this area of research needs highly qualified
scientific experts, which AERA is trying to “educate” in market conditions.
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Social-orientational research allows to solve social problems of public development: social discri-
mination, unfair social stratification of society and the distribution of wealth. These studies are consistent
with the social interests of society (ideological and political) and are aimed at improving it [39, 43].

All the researchers in this area are to some extent ideological from the very beginning, but in the
process of analyzing social processes they form new ideologies and political plans or correct existing ones.
Therefore, these studies are called "critical scientific theories" [8].

Among the areas we have presented, the most common and at the same time latent studies are iden-
tificational, as they are formed as a philosophical concept analyzing the nature of the relationship between
body and consciousness, man and the natural-social environment, in which he acquires the psychic ability
to "multiple realization” [11].

The social concept of identification theory has emerged as a way of explaining intergroup behavior
based on the sense of identity and differences in the status of the social “I”. In contrast to philosophy, this
direction does not develop the theory of social categorization, but characterizes the processes of self-
categorization [55].

A lot of interdisciplinary research is devoted to identification topics in the education system [56].
Most of them begin with an analysis of the system of interaction between schoolchildren and school
administrators in various social situations unfolding in an educational environment. Special attention is
paid to the problem of making decisions about the curriculum, since digital technologies can seriously
change the educational system towards fundamentalization, but this is a matter of the future. And now we
are analyzing informational and communicative educational processes:

1. What sources of information (parents, books, friends, social networks, etc.) form the students'
specific beliefs?

2. Do students' political attitudes correlate with parents' identification preferences?

3. Are their social interactions with peers connected with the identity of the student or his parents?

Any system of education in the world is interconnected with the social identity of students, as a
system of overt and covert phenomena. The educational process itself is explicit, the system of inter-
personal relations and the socio-information environment of the learning environment are hidden [20]. In
other words, the education system is not only a substantial part of knowledge, but also an introduction to
social interaction and an idea of oneself and of the world within the walls of an educational institution.
Identification studies address the relationship and interaction of academic knowledge, social interactions
and the interior of the classroom or class in which the educational process takes place. For most of the
successes and failures of students are associated not with obvious learning processes, but with self-
assessment acquired in the learning process. How he “sees” himself in the learning process; how he actua-
lizes the importance and interest in academic disciplines; how his system of interaction with teachers and
classmates (groupmates) is built. Of course, these structures affect the ability or inability of the learner to
identify himself with respect to the material studied, as well as with other people involved in the learning
process. Therefore, the local administration of a school or university participates in educational policy,
regulating not external learning indicators, but internal communication relations and in-depth under-
standing of other people [38].

Each identification study clarifies ideas about the unique characteristics of students and their active
learning experience in educational organization. The training audience becomes a complex (“matrix”) of
functional interaction around the knowledge system, and each lesson becomes a joint collective project. In
the system of group interaction students not only learn, but also communicate with each other during the
school day, forming a communication of interest.

The study of the student's socially constructed identity in the education system can enrich not only
pedagogy and age psychology, but also other humanitarian sciences. In the last decade, the problem of age
identity has attracted many psychologists. They differentiate not only age features (pupils, teenagers,
students of early adolescence), but also ethnic, socio-territorial, gender, professional and socioeconomic
features. However, there are few works in the world devoted to the analysis of age-related changes in the
identity of children, although psychodiagnostic material is sufficient for such studies.

Dewey argued that in real life, each student forms a personal identity not in isolation, but by inter-
acting with the content of school subjects, i.e. curriculum affects the extracurricular (social) behavior of
students [16].
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With the cognitive processes of categorizing and analyzing human prejudice, the theory of the social
identity of Henry Tejfel and John Turner began to acquire conceptual integrity. They drew attention to the
fact that a person can feel that he belongs to several social groups at once or to one. But he will always
establish mental boundaries that divide people into “his” and “alien”. Group interaction allows you to be-
come like (i.e. identical) and helps to learn to evaluate yourself positively (the feeling of similarity
enhances self-esteem and self-value) [46, 47].

Identity is not only social, but also educational. In the process of learning, students learn to identify
themselves within the framework of the subject being studied, and at the same time they learn about the
world and about their new personal characteristics, which are formed in comparison with the acquired
knowledge [35, 36, 56].

Each classroom creates a social context of the learning process in which students' personal structures,
the educational process itself and the system of interaction with peers are “embedded”. The student ac-
quires the “right” to a certain form of communication and interaction in the educational process, finds his
own forms of self-expression of attitude towards him, showing the success or failure of learning [23]. For
the classroom, where the educational process takes place, becomes a specific study space in the identity
theory of the person.

The psychological reality of man exists in the social context of his attitude to this reality. Moreover,
the formation of this context begins in early childhood and is constantly compared with the living envi-
ronment [29].

For the schoolchild, the initial institution constructing the context of reality becomes an educational
institution in which his identity is formed. And, according to Mead, scholars should study the cultural con-
texts of social norms in an educational institution where the student learns to express and reflect social
norms or behaviors.

The theory of identity, built by L. S. Vygotsky, characterizes not only a person’s changing ability,
but also allows social groups to “create new communities, new cultural worlds and realize them” [24].

This means that not only the sociocultural context influences the individual, but also the individual
acts as an agent for the transformation of the cultural context that formed it. The theory of human identi-
fication activity in a socio-cultural context, formulated by L. S. Vygotsky, covers the nature of the educa-
tional process, in which certain qualities of a possible reality for students are modeled.

Physical space, the teacher and the wide context of learning knowledge exist separately before the
arrival of students. The classroom becomes a community at the moment when students enter its space and
begin to interact with it in the process of functional learning.

The educational process is always a certain social position and role-playing action, which is impor-
tant not for the “I-present”, but the potential “I-future”, which is formed in the context of the implemen-
tation of the intended professional action and relationship. An adult considers the processes of direct
belonging and “finds” himself in his consciousness as self-fulfilling. Therefore, the learning person
expands his identification properties with established socio-historical roles and positions, and expected
ones, aimed at mastering completely new forms of social interaction.

Any adult has mechanisms for implementing many social roles in the present. And the maturing
teenager develops a comprehensive sense of the coherent self, which is filled with the life scenarios of the
past and potentially of the future. He constructs several identities for different contexts in reality: he
implements one behavior model at school, and another for home. His behavior can be modeled in different
training situations and even change in different classrooms [6].

In adolescence, a person begins to identify himself from the point of view of his peers [18]; [50]. In
other words, the self-awareness of adolescent students is not determined by individual uniqueness and
purposefulness, but by the identification of correspondences (or inconsistencies) of their peers in a
common culture. They tell everyone about who they are, and then try to behave accordingly, i.e. identical
to the ideas of proper and necessary role-playing behavior. Thus, a teenager creates an external identifi-
cation projection of his personality in the desired role-playing behavior. Its interaction is “open” and
“arbitrary” from a certain rigidity of social discourse observed in an adult [23].

The student spends a lot of time in the learning environment. He projects his personal roles from
peers, teachers and adults with whom he communicates daily. And various social and informational
contexts really influence his development.
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A “socially constructed I” is built through social interactions and cultural ideological constructions
[22]. It can be modeled during maturation. The term “I-concept” refers to the folded mechanisms of the
perception of an individual in relation to social groups [28]. At the same time, self-assessment is an
integral part of this relationship and the process of self-determination of the individual [6]. Therefore, the
student, being in the learning environment, models the “reality of adult life” from knowledge systems and
the proposed standard forms of professional behavior. In other words, he creates “his own definition” as a
form of perception and self-assessment, aimed at understanding the external world and himself. Moreover,
self-esteem includes aspects such as appearance and relationships with other people [49].

In pedagogy the mechanisms of “social construction of I”” or technologies of social corrections of
“I-concept” in adulthood are analyzed more. For in the educational system the social construction of iden-
tity is interpreted as a “knowing self” in relation to the sociocultural context in which the individual lives.

Analysis of the development of the socio-cultural theory of the mind requires close attention to the
institutional type of social interaction [30].

A look at the concept of a sociocultural context of an emerging identity in a student requires a new
understanding of the term “culture”. The initial perception of culture by the younger generation is asso-
ciated with ethnicity and comprehension of the inheritedsocial reality. Less commonly, a culture is per-
ceived as a value that each student develops [31].

Culture refers to a dynamic system of social values, cognitive codes, behavioral standards, world-
views and beliefs used to organize and give them the necessary meaning in a collective and individual
life [19].

In a multi-ethnic environment, a student can be in different socio-cultural environments (general
education school, educational circles and sports organizations, places of general accessibility - trade, trans-
port, home). Each environment is filled with certain patterns of behavior that are assimilated by people. A
teenager must learn to navigate in these different behavioral contexts, obey them or consciously violate
them.

A cultural environment is a space of specific contexts, where each person has a specific role: “built
in” into the personality traits of the individual (for an adult); "embedded" in the mental structure of the
student. Analysis of the educational environment makes it necessary to take into account the communi-
cative system of interaction of students and the wide context of the culture of an educational institution.
For the relation to reality is formed in a complex way and in the process of interaction with the general
context of culture, the core of which is the training audience. Therefore, in the analysis of the educational
system attention is paid to the social context of the educational process, which affects the formation of the
student’s personality structures.

The identity of children is formed in the system of contradictions generated by various social inter-
actions in which they participate during the whole process of learning:

- communication in the learning process and with the participation of an adult;

- communicative interaction with groupmates or classmates;

- the system of group relationships in the educational environment of the learning institution;

- electronic-communicative forms of information interchange.

The nature of the formation of a social interaction system can vary greatly in different cultures. If in
the American education systemit was given a sufficiently great importance, then in the Russian and
Kazakh - no. Our educational systems have formed a personality through a system of fundamental know-
ledge, in which the nature of interaction was a functional property of the educational process. In the
American education system attention was paid not to “educating” the personal structures of the student
through the system of knowledge, but to the formation of his personal qualities in the communicative
environment of an educational institution.

In Soviet Russia and in Kazakhstan a different mechanism of social interaction was taking shape,
which initially had to obey certain ethical standards, and which the learner joined in, undergoing sociali-
zation in such groups as “oktyabrenok”, “pioneer”, “komsomol member”. The social structure of sociali-
zing organizations reproduced the necessary value system. And the developed system of values of an adult
provided the functionality of the social structure of society. Therefore, in the Soviet pedagogy there was a
differentiation of the educational and behavioral processes.
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Whereas in Western pedagogy, training has always been analyzed in a specific socio-informational
context, which the student has mastered and implemented as an active participant in the educational
process, i.e. students take part in the “realization” of the social context of the educational process, which
becomes an integral part of their identity. They themselves define the "limits" (ability and will in the deve-
lopment of educational material) and the "importance" (interest) of the knowledge system.

The methodology of research in Western pedagogy is interpreted by simple schemes, since it should
reveal the “special view of the student on the phenomena studied and on the experience of other people’s
professional activities” [13].

The student learns to perceive social reality in terms of history and cultural significance, highlighting
its parameters such as "temporality"”, "sociality" and "territoriality".

Time characterizes the variability of a person’s life. It shows that everyone has past, present, and
future. Sociality gives events a socially significant code and cultural context that the student learns by con-
ducting these or other intellectual studies. The place defines the spatial framework of social events,
outlines the limit of human existence.

Without these parameters, the identity of the person will be narrowed to the phenomena and events of
private life. The learning process expands the identification parameters of life perception, “restoring” the
knowledge of the past, “conditioning” the present and potential future. To this end, the educational insti-
tution collects “reports” in the form of life stories of both students and those who graduated from high
school or university and successfully grew in their profession. In other words, each person (including
teachers) narrates about his life, describing and making out the direct experience of life and study as a
significant (legendary) action [12]. Written small stories about experiences in the period of study allows
teachers to look at their professional skills from the perspective of the students themselves, reflect on
existing problems in teaching practice and on the “policy” of the educational process.

In the collective opinion developed in the process of student interaction, the “forming” and “cor-
recting” social perception of the group and the “vesting” of them in the socio-cultural context in the form
of general collective judgment are highlighted.

Thematic survey is an incentive and a means of studying the "individual experiences" of students,
which "turns" their learning experience.

Learning cannot be separated not only from the content, but also from the context in which learning
takes place. For any learning process does not exist in a vacuum, it is enveloped in internal and external
communication processes and in a certain learning action, which is “implemented” by the training group
[31].

The study of the social context should be differentiated into the “classroom” communicative envi-
ronment, the “intranet” (internal network of relationships and interactions) of the educational institution
and the general cultural environment beyond it, as they all influence the student's forming personality.

Differentiation of scientific approaches. For pedagogy the most important is the theory of social
identification, as well as the analysis of the theory of individual identity. Both theories provide a basis for
studying the student's identity in a social context.

Social identification theory (SIT). The study of the sense of belonging of students takes place with
the help of a mixed method of analysis of psychosocial variables that combine ethnicity, social status and
the attitude of students to an educational institution and the level of their participation in institution acti-
vities. Scientists, using observations, surveys, focus-group discussion interviewing and appealing with
initial data (gender, academic assessments, attendance, length of residence in the area, etc.) reveal the
level of satisfaction with the educational process, associating this indicator with a sense of belonging and
participation in group and general educational activities [40].

The system of group relations is a circle of friends and peers with whom students regularly commu-
nicate. Research based on SIT reveals value judgments of personal preferences when it is necessary to
make a choice of “our own” due to the alienation of “external” groups. Therefore, adolescent group rela-
tionships are rather strongly polarized, strengthening its internal cohesion due to “external” factors of per-
ception of reality.

According to the theory of social identification, the strengthening of group properties of an individual
occurs through social categorization of evaluative qualities [10], since members of "their" group are
always evaluated positively, which, in turn, makes adolescents strive for a positive identity [51]. Students
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associate members of "their" group with positive figurative experiences [52]. In other words, teenagers
assess themselves and their peers on the basis of their social preferences and the ability of their comrades
to achieve their desired goals (school, sport, hobby, etc.).

Students of this or that role activity are considered as a necessary condition for belonging to people of
higher social status. In this case students endow their peers with many unique characteristics. Accordingly,
adolescents often choose to participate in groups that they find more popular at school or whose activities
they believe will lead to long-term social or academic benefits.

M. Tarrant [50] conducted numerous studies in the field of social identification of students. He
identified a correlation between social categorization and adolescent behavior in the younger generation
of males (14-15 years), since he believed that the nature of social identification in girls has a different
nature and it is oriented towards relationships with close friends, and not with a large group.

He provided the participants with a questionnaire. In the first half of the questionnaire students
described and assessed the behavior or actions of “their” social group (the system of intragroup relations),
as well as another group of peers (external group). Then they formed a rating of desirable and undesirable
patterns of behavior, both in their own and in their peers’opinion. And at the end of the questionnaire gave
themselves self-appraisal.

According to the study M. Tarrant confirmed his hypothesis. As a result, survey participants deve-
loped a positive sense of self (self-appraisal), comparing themselves with other social groups whose acti-
vities they perceived as less desirable. They pointed out that "their" group is more fun, fashionable and
creative than the outside one [50].

Identity theory (IT). Identity theory focuses on social roles and individual role actions, allowing the
learner to master various models of social behavior. Theorists of individual identity seek to understand
the perceived meanings (social contexts) of role actions involved in the construction of self-identification
properties of a person. With the help of role actions, self-categorization (self-knowledge) of a person
occurs.

Social identification theorists explore mechanisms for streamlining relationships between people with
different perceptions and role-playing actions. They focus on the process of comparing oneself with other
social groups, that is, on the phenomena of social categorization of the individual [44].

Individualization through role identity is self-knowledge through self-esteem and self-determination
that people apply to themselves, based on the positions of structural role actions that they perform [22].

Western theorists of social identification analyze each academic role in the context of group and
intergroup self-determination. Students perform various roles as if “trying on” several self-identifying
properties of their personality: an athlete, a member of a choir or a dance troupe, etc. Scientists believe
that active participants in social education programs have better adapted to various social roles in adult
life [42].

Identity theory explores the potential array of roles that social learning programs can form, both
common to the institution and the classroom. This takes into account the understanding not of specific role
actions, but their logical “arbitrariness” associated with the students' expectations [22].

In other words, identity theory explores the “boundaries” of mental representations and actions that
unite the “real” and “desired” learners in early school age. “Borders” are able to facilitate and encourage
interaction in various social circumstances, contributing to the development of personality with a certain
structural identity. At the same time, the existence of “boundaries” may hinder the interaction beyond the
prescribed role actions [15].

The significance of a social role is determined by its value, which is endowed by society from the
social expectations of its citizens. And the formation of individual identity occurs through a set of values
acquired in the process of interpersonal relations and interactions, since cognitive processes and social
actions are interdependent and interrelated phenomena [57].

Wortham, identifying the relationship of academic knowledge with identification processes, observed
50 classes (English and history) during the school year in the ninth grade. The classes were conducted by
experienced teachers in a school in one of the urban areas of Philadelphia with a population with a low
income level. The training took place under the program "Paideia", which provides fundamental encyc-
lopedic knowledge. He found a connection between relationship systems and behavioral patterns, which
collectively indicated a certain form of identity of a particular person [56].
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In the minds of people all social events “are entextualized” into a suitable metapragmatic identi-
fication model of personality. As practice shows, a person’s life trajectories often overlap with the events
of the learning process. In this regard, Worth comes to the conclusion that the signs of individual iden-
tification are determined by events and logical metapragmatic models of perception of reality. Moreover,
among some students, social identification was determined by logical perception schemes, which united
not one, but several social and historical events [56].

These studies found a coincidence of cognitive (informative) and metapragmatic (logical-analytical)
models of perception of reality, which means: specific thematic programs can become models of indi-
vidual identification, and at the same time, individual social-logical identification categories become
resources for additional understanding of the curriculum content.

In the studies of Wortem special attention is paid to the role of the teacher, as he was perceived by
students as the “embodiment” of the content of educational material, which he interpreted through events
and characters. For the central methodical thesis of “Paideia” pedagogy says: "knowledge is a certain type
of social action and interaction" [56].

The problem of “merging” of identification theories or “formation” of a new concept. The West
is guided by two concepts that consider the nature of social identity construction. In the classical version,
they compared organic and mechanical forms of social integration [17], which are still the most discussed
in theoretical sociology. Scientists argue that social identity in group relationships corresponds to organic
solidarity, and role-based - mechanical. A complete analysis of the social structures of society should in-
clude both organic (group) and mechanical (role) forms of relationships, since an individual-role identity
cannot function without a social one [44].

The scientific differentiation of theories was due to different scientific approaches to the analysis of
the nature of social relations. Identity in role activity was considered in the “mechanics” of the socio-
cultural context of the perception of reality, depending on the needs of the people implementing it. They
were interdependent from the standpoint of controlling role actions.

General differences between the concepts of personal and social identities in the educational system
were considered by Olson [33]. He compared individual and group identification constructs and found that
the theory of social identity differs from the theory of individual identity only in conceptual interpretation
frames. In one case, a person identifies himself with a social role in a particular context, and in the other
with group attitudes and expectations.

Most Western scholars have begun to characterize social identification with a differentiated set of
normative roles. Staz and Burke, analyzing the difference between these types of identifications, wrote
that having a certain social identity means being in unity with the group, being completely like the group
members and taking things from the point of view of the collective. Whereas individual identity is deter-
mined by social and role expectations, the ability to coordinate and differentiate models of role-playing
behavior, as well as the ability to manipulate them. If the basis of social identity is uniformity in group
perception and interaction, then in the individual - differences in perceptions and actions in the same
group relationships [44]. If it is necessary to analyze the ability of students to master educational material
and develop as a person, then use the methodological analysis of individual identity. And if it is necessary
to study the collective forms of education that affect the social properties of the individual, then the theory
of human social identity is used.

However, at the turn of the 21st century, the systems of social relations in the world are changing.
Today, modern information technologies are actively transforming the social structure of society, which
causes the variability of individual-role identity of an individual, entailing the transformation of both
categories, values and statuses, and the socio-psychological specification of communicative processes. An
infinite number of objects and phenomena of the external world (real and virtual) began to organize the
perceived reality, immensely complicating the subjective world of man. Scientists and philosophers know
that the genesis of the process of perception is subject to the ontological properties of development:
irreversibility, direction and regularity of the processes of change [3].

The need to integrate identity theories at the turn of the twenty-first century was expressed by Martin
and Dow, arguing that the interaction of two forms of social activity (role identity and social identi-
fication) can provide the most complete picture of the dynamics of the “human-environment” interaction.
Their integration will not allow theoretical constructions to reduce the phenomenon of identification to the
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personal characteristics of a person or to social forms of life. And only their joint analysis allows us to
look at the limiting or stimulating features of the social context, which people strategically self-manage
with respect to others [15].

They presented a model of scientific integration, where (a) intragroup interactions are the real
primary structure of interpersonal relationships, (b) the pursuit of the desired status causes a person to
"rebuild" the existing system of relationships to more favorable for individual development, (c) the
interpersonal relationship system can have several levels of social support (the more it is, higher the status
of a person is, more he identifies himself with the group). It is this model of integrated identity that mani-
fests itself in a real social group and in information and social networks. Therefore, the social aspect of
cultural (collective) identification has a huge potential for maintaining an individual, and membership in a
social group creates a “definite” network of cultural contexts of perception of reality, which are formatted
into specific “signs”, “symbols” or “labels” [15].

However, most scientists tend to partially integrate these concepts, as they characterize the opposite
states of one process: individualization and socialization. Therefore, the question of the relationship of
these theories still remains open [52].

The author of the article assumes that an integrated theory of multiple identification properties of a
personality should appear - a theory of differentiating identification. The nature of age identity should be
analyzed both at the interpersonal level (IT), and at the intergroup level (SIT) and the socially
differentiated level (DIT). Such a differentiation of scientific campaigns is associated with the age
characteristics of a person: in the younger school age, individual identification properties dominate (the
child develops role models of interaction); in adolescence - social identification properties (collective
behavior patterns become dominant); in adolescence - integrated identification properties (the time of a
conscious understanding of collective behavior patterns and the search for individual properties of self-
expression). As he grows older, a person begins to “realize” the limits of individual identity and social
identification, “understand” the contradictions of social interaction contexts, separating “his” model of
role-playing actions from “generally accepted”. However, in the process of life, a person can change his
group and individual preferences.

If at the younger school age the role model is only “mastered” by the “repetition” method, when the
social context only begins to be “captured”, then in adolescence the student can completely “dissolve” in
various social group roles without the ability to limit them to the detriment . In adolescence, multiple
identities (social and individual) are formed, when the normative character of role models of behavior is
comprehended, consciously limited and individually enriched. Therefore, all identity theories are defined
as “socially constructed I’ [22]. At the same time, the theory of social identity focuses on intergroup com-
munication processes, the theory of individual identity - on interpersonal relationships or role-based
identity, and the theory of differentiated identity - on the ability to self-improve and develop throughout
life.

As the student learns about the world and develops, he begins to describe his role actions, evaluate
himself from the point of view of their fulfillment and identify himself with his peers [33].

The construction of the social identity of students is related to the perception of peers, families and
other people meeting with them in various social situations. Therefore, in the Western education system,
special attention is paid to collective tasks, team projects and speeches that develop the student's social
identity. However, role identity in the education system remains the main one, since it supports the
learner's learning activity. It should be noted that such concepts as “self-assessment”, “self-control” and
“self-regulation” are also associated with the social identity of students.

Findings. Thus, social identification theory (SIT) and identity theory (IT) in educational science af-
fect different levels of social context. Social identification studies combine a wide range of social pheno-
mena, while research in the field of individual identity focuses on immediate interpersonal relationships
and interactions. These research areas have their own independent scientific traditions, while they are
interrelated, since no role-playing activity exists outside of social interaction. However, in different
cultures role-playing activities may find different social contexts.

The nature of student interaction depends on the general social context and on the individual role
identity that they embody. Therefore, the formation of interpersonal groups is determined by personal
identification settings, summarized in relationships and different in actions.
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For the most complete scientific understanding of the processes of “entering” the younger generation
into adulthood, there are three types of age identification features of people that should be studied with
various scientific approaches (IT, SIT and DIT).

The theory of differential identification (DIT) can explore the underlying forms of materialistic and
idealistic relations of the subject to the object. At the same time, an object interacting with a person carries
the “imprint” of system processes that are significant for the subject of reflection and are suitable for its
technological use.

In the psychological theory of reflection the identification relations to external objects are integral
(emotional, rational-semantic and value). And objective reality in the human mentality has a meaningful
(subjective, conscious and holistic images of the material and ideal objects of the external world) and
determination (contradictory semantic attitudes of motives and needs) structure. The theory of differen-
tiated identification also allows for a deeper analysis of the nature of ethnic identity. All of the above
theories are complementary and not mutually exclusive. The merging of these concepts reinforces social,
psychological and pedagogical sciences. Understanding a socially constructed identity can help understand
how young adolescents see themselves in the light of their perceptions of those around them. After all, a
person who knows the world is the subject and object of his own thinking. It reflects the world as a holis-
tic object of knowledge, including himself. But in the internal mentality (in the system of reflected ideas) a
person opposes himself to nature, identifying himself with an autonomous system, i.e. self-aware of
himself as a spiritual and intellectual person, and not a psycho-physiological individual.

A. E. A6buikaceivoBa’, C. K. Ioneii-oo.r%, C. E. llumos®

' AGait atbiaiars Kasak yITTBIK [e1arornkanbsik yHHBEpeHTeTi, AnMatel, Kazakcran
*Mockey aBHALMAIBIK HHCTHTYTHI (¥ITTHIK 3epTTey yHuBepcuteti) (MAH), Pecei,
OreyMeTTiK %oHE I'yMAaHUTAPIIBIK TEXHOIOTHAIAP HHCTUTYTHI
K. T'. Pa3ymoBCKHif aThIHAAFEI Mockey MEMIICKETTIK TEXHOIOTHS KoHe OacKapy yHUBepcHuTeTi, Peceit

Y3JIKCI3 HEJATOTMKAJIBIK BIJIIM )KYHECIHJIE )KEKE TYJFAHBbI COUKECTEH/IIPY
TEOPHUSACHI TYPAJIBI (IHETEJIAIK TOXXIPUBEHI TAJIJAY)

AnHoTanusa. Makanana y3/iKci3 MeJaroruKaibik OuTiM Oepy kyieciH/ie )KeKe TYJIFaHbl JKac epeKIIelirine cai
CoMKeCTeHAIPYAl 3epTTEYIiH XaJbIKapaJIbIK TOKiprOeci TalKblJIaHFaH. ABTOPJIApABbIH MaibIMBIHIIA, KYHIETIKTI KO-
JTAHBICTA KYPTCHKEKE COUKECTLTIK TEOPUSICHD) MEH «QJICYMETTIK COMKECTCHIIPY TEOPHUACHD) TYKBIphIMIaMaiapblHa
JKEKe aJlaM dJICYMETTIK eMIpJIiH cyOBeKTici 00Ja ajJaThiH XKoHE KOFamM/Ia KaObUIJaHFaH KOIITETeH dJICYMETTIK PoJIep-
Ili iCKe achIpyFa BIKHNAIBIH THTi3eTiH «Iu(depeHInangpl COMKeCTEHAIPY TEOPHSCHIH» KOCKaH OHTAMIBl Oojap ei.
Maxkana «MoHrinik Em» maTpuoTTBIK HAesICHl HETi3iHAE Y3IIKCi3 IMeJaroruKalblK OiliM Oepy KyheciHae CTyIOeHT-
TEpIiH KOFAMIBIK CAHACHIH KAJIBIITACTBIPY JKOHE pPyXaHH-aJaMIepIIUIiK MOICHHETIH KalBIITACTHIPY» >K00achl
asChIH/IA JalbIHIAIIbL.

TyiiiH ce3nep: ColikeCTeHAIPY TEOPHSCHI, JICYMETTIK COMKECTEHIIPY TEOPHIChI, TU(PepeHIHAIbI COUKECTEH-
TPy TEOPHSCHI, JKac ePEeKILeNiri, OKITy-KOMMYHHKAaTHBTIK OpPTa, Y3AIKCi3 MeJaroruKablK OLTiM.
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'Ka3axcKuil HALMOHAIBHBIH 1161arOrHYeCKHUil yHuBepcureT uM. Abasi, Anmara, KasaxcraH,
*MOCKOBCKHi aBHALIMOHHbIH MHCTUTYT (HALMOHAIBHBII HCceoBaTebekuil yaupepeurer) (MAM), Poccus,
*UHCTATYT COLMAIBHBIX ¥ TYMaHHTAPHBIX TEXHOJOTHI
MOCKOBCKOIo rocyJapcTBEHHOI'O YHUBEpCUTETA TeXHOIorui u ynpasnenus um. K. I'. PazymoBckoro, Poccus

K WIEHTU®OUKAIIMOHHON TEOPUM JINUHOCTH
B CUCTEME HENIPEPBIBHOI'O IIEJATOI'HYECKOI'O OBPA3OBAHUA
(AHAJIN3 3APYBEJXHOI'O OIIBITA)

AnHotanusi. B crartee paccMmaTtpuBaercst 3apyOeXHBIH OINBIT HCCIIEJOBAHUI BO3PACTHON HAEHTHYHOCTH B
paMKax CHCTEMbl HENPEPHIBHOTO MeJaroruyeckoro oOpasoBaHus. ABTODHI IOJIAraroT, YTO K CYIIECTBYIOIIUM KOH-
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LENLUSM «TEOpUsl HACHTUIHOCTIY U «TEOPHS COLMATBHON HICHTU(PHUKAILINI) HYKHO JOOABUTH «TeopHIo anddepen-
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BEHHOCTb COIMANIBHBIX POJIEH, IPHUHSTHIX B OOIECTBE.
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AKAJIEMHUKA AH KA3AXCKOM CCP Y.M.AXMEJCA®HUHA
B APXVBE POCCUMCKOM AKAJIEMHHN HAYK

Yba MennbaeBnu Axmencadhud — KpyIHEHIIHN YISHBIH-THAPOTEOIIOT, Teorpad, SKoior; pomwics 15(28) urons
1912 r. B IleTpomaBnoBcKoM ye3ne AKMOJIMHCKON TyOepHHN B OeIHOM KpecThsIHCKOI ceMbe. He ToCTUTHYB deThIpex
JIET, OCTAJICS CUPOTOM, €r0 POJUTENIN YMEPIN OT YEPHOH ocIbl. BpoasKHNYaN, HECKONBKO JIET KU y MYJUIBI, KOTO-
pblii Hay4mI ero apabCcKol rpamoTe, 3aTeM elle HEKOTopoe Bpems padortan nactyxoM y Gas. B 1921-1923 rr. Va
AxmencapuH Haxoauics B aeTckoM npuiore B [lerpomnasnoBcke. B 1923 r. no ykazanuto Kaznapkommpoca ero B
YHCIIe JIYYIIAX CEMHAANATH BOCHHTAHHUKOB MpHIOTa oTmnpaBmwid B OpeHOypr (B To Bpems croiuily Kazaxckoit
aBTOHOMHO# pecny0iIMKn), Te ObUla OTKPBITA HIKOJIA-UHTEPHAT U1l OCUPOTEBIINX AETEH.

[Toce okoHYaHUsI BOCBMOTO Kilacca IIKoJb-uHTepHaTa Y. M.Axmexncapun B 1930 r. Obur HampasieH B Tami-
KEHT ISl TIOJy4eHHs BBICIIETO0 00pa3oBaHMs, IJI€ COIVIACHO pAcIpeAeIEeHHIO NOomNajl Ha IIaHOBO-9KOHOMHUYECKHN
takynprer CpenHea3HaTCKOTO XJIONKOBO-MPPUTAllMOHHOTO HMHCTHTyTa. Yepe3 HEKOTOpoe BpeMsi OH Joowmics
nepeBona B Cpenneasuarckuil reonoropasBenounsiii uHCTHTYT (CATPU, ¢ 1933 r. — CpenHea3smatckuil WHIY-
CTPHAIBHBIA MHCTUTYT), TA€ M3Yy4al TMAPOTEOIOTHIO 3aCyIUIMBEIX PAHOHOB HE TONBKO IO y4eOHHMKaM, HO M BBIE3-
JKall Ha TIoJIeBbIe paboThHI B 3aCYNUTHBBIC paiioHBl Y30ekucrana, Kuprmmro, FOxuoro Kasaxcrana. Ero mummomuas
pabota «/HXeHEPHO-TeOJIOTHYeCKie YCIOBHsI KOKaHICKOTO MpPHUTalioHHOTO y3ia», oopmienHas 40 mBETHBIMU
OJI0K-IMarpaMMaMH, TeOJIOTHYECKUMH 3apUCOBKAMHI M MHOTOYHCIICHHBIMH pacdeTaMH pa3sMepoB (HIBTPALUH MOX
THAPOTEXHUYECKUMH COOPYKEHUSIMH, IOJYy4YMJIa BBICOKYIO OLEHKY M JBaXIbl ObUla IpPEeMUpOBaHA YYEOHBIMU U
MMPOCKTHBIMHU UHCTUTYTaMU.

B 1936-1940 rr. Y.M.AxmencaguH yuuiicsi B acnupanType MOCKOBCKOrO reosoropa3BeJO4YHOr0 MHCTUTYTA
uM. C.Opmxonukuasze. B 1940 r. 3amurun kaHOUIATCKYIO JUCCEPTALUIO HAa TeMy «PexHuM IpyHTOBBIX BOJ, aJUIIO-
BUAJIBHBIX OTJIOKEHUM NonauHbl peku Yupuuk». B 1947 r. 3amurtun 1okTopckyro auccepranuio Ha temy «Ilomzem-
HBIE BOJIBI IECYaHBIX MacCHBOB F0KHOH yacTu Kazaxcranay.

Harpaxnen opneHamu n Memansamu, [louetneimu rpamoramu BepxoBHoro Cosera Kazaxckoit CCP (1961-
1962, 1972). C 1965 mo 1984 rr. dupextop MuctutyTa ruaporeonorun u ruapodmsukn AH KazCCP. B 1969 r.
npucBoeHo 3BaHue ['epos Commaminctuaeckoro Tpyna ¢ Bpydennem Oppena Jlenuna u 3omotoit Menanmn «Cepn u
Monot» 3a GoJbIINe 3aCIyTH B Pa3BUTHH COBETCKOH ruaporeonorndeckoil Hayku. B 1980 r. JlaypeaTt rocymapct-
BeHHOHU mpemuu B obnactu Hayku u TexHukn KasCCP. B 1982 r. marpaxnaen opaenom pyxObsr HapomoB. B ko-
POTKOH cTaTeil TPYAHO MEPEUHCINTD BCE 3aCIyT! BEIUKOro ydeHoro. O HHX MOAPOOHO M3II0KEHBI B KHUTaxX U pas-
JIMYHBIX CTATbAX.

Ymep V.M. Axmencadun 21 okrsops 1984 r. B Anma-Are.
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COBPEMEHHOCTMU

Wwms yueHoro npucBoeno MuctutyTy ruaporeonoruu u ruapodusuku AH Kazaxckoit CCP (ubine — UHCTHTYT
THIPOTeOJIOTHH U Teodkoorun Pecybnnkn Kazaxcran), oHOM 13 yiauI Topoaa AJIMatsl, IIKOJIe-HHTEPHATY Ha €T0o
pomune B cenre TpymnoBom B CeBepo-Kazaxcranckoit oomactu. 100-netne Y. M.Axmencaduna B 2012 r. otMeuanock
noa srunoit OHECKO.

B ApxuB Poccuiickoii akagemMun Hayk HOKyMeHTH Y.M.Axwmencadpunra Opumn mepemansl B 2010 r. ero mo-
yepbio — [luHol Y pumoBHOH AxMencapuHOH.

U3 HayuHOro 1 TBOpUecKoro Hacyeaus B tudHoM Gouae Y.M.Axmencaduna (P.2189) coxpaHuIMCh: KOHCIEKT
o ruzaposorud 1936 r., auccepranysg Ha COMCKAaHUE YICHOW CTETIEHN KaHAMIATa Fe0I0T0-MUHEPATOTHIECKUX HaYK,
SKCIeTUIIOHHBIN THEBHUK 3a anpens-Mai 1941 r., anps00oM depTesxeii K JOKTOPCKON ANCCePTaluH, Ta3eTHBIE CTaThH
W MHTEPBBIO, HAOPOCKH CTaTeil U BBICTYIUICHUH, BBIMUCKH U3 JIUTEPATyphl, KapThl, pUCYHKH. buorpaduueckue 10Ky-
MEHTBI BKIIIOYAIOT B ce0s: AUIIOM 00 okoHuyaHuM CpejHea3naTCKOro MHIYCTPHAIbHOTO MHCTHTYTa, aBTOOHOIpa-
(buu, ynocToBEepeHusl, TPYIOBYIO KHIDKKY, PELIEH3HIO U OT3bIB Ha KHUTY «B MOHMCKaxX MOI3eMHBIX MOpEiD», CTaThU O JKU3-
HU H AesTenbHocTH Y. M. Axmencaduna, TOKyMEHTHI 0 ipa3aHoBanuu 100-1eTus co THS pOXKACHUS YISHOTO U JIp.

3HauYNTENBHYIO YacTh B 11€JI0M HEOOJIBIIOTO 110 00beMy apXMBHOTO (oHIa cocTaBisoT ¢pororpadun Y.M.Ax-
MencaduHa pasHbIX JeT. [lepenyicka B OCHOBHOM MpE/ACTaBJICHA JIMYHBIMH IMCbMaMH M OTKPBITKaMH, aJpecOoBaH-
HBIMU Jo4depu J{nHe 1 BHyYKe DIUTHHE, KOTOPHIe HATIOJIHEHB! HEBEPOSTHON TEIUIOTON ¥ JTFOOOBBIO.

ApxuB Poccuiickoii akagemMun Hayk BbIpakaeT /luHe Y{puMOBHE OrpOMHYIO OJIar0JapHOCTb 3a NEpEIaHHbIE
JIOKYMEHTaJbHBIE MaTepHaibl OCHOBATENs THUApOreoyormdeckoil mkoibl B Kaszaxcrane, «JlolMaHa MOA3EMHBIX
Mmopei» — Yot Menabaeruua Axmecaduna.
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Kozoa eepcmancsa nomep. B anpene 2019 2. ¢ Mocksy 6win docmaenen ocmanvrou apxug Y.M.Axmeocaghuna. Obvem pon-
da bonvwol. B nacmoswee spemsi uoem obpabomka ghonoa.

E. B. Kocuipesa,

Apxue Poccuiickou Axademuu nayk

Pykosooumensv I'pynnei KoMniekmoganus
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