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ALGORITHMIC AND SOFTWARE SUPPORT
FOR THE FORMATION OF PARAMETER STANDARDS
FOR THE CYBER ATTACKS DETECTION SYSTEMS

Abstract. The vast majority of intrusion detection systems are becoming an integral part of the protection of
any network security, they are used to monitor suspicious activity in the system and to detect the attacking actions of
unauthorized side. Activation of cyber attacks initiates the creation of special technical solutions that can remain
effective when new or modified types of cyber threats appear with unidentified or indistinctly defined properties.
Most of these systems are aimed at identifying suspicious activity or interfering to the network in order to take
adequate measures to prevent cyber attacks. Actual intrusion detection systems are those that are focused on
identifying anomalous states but they have several disadvantages. More effective are expert approaches based on the
use of knowledge and experience of specialists of the relevant subject area. Creation of technical solutions and
special tools (for example, software for attack detection systems, which allow to detect previously unknown cyber
attacks by monitoring the current state of indistinct parameters in a weakly formalized environment), based on expert
approaches, is a promising area of research. Based on the well-known cyber attack detection system, which is based
on an anomaly detection methodology (generated by cyber attacks) and a variety of relevant methods and models of
the proposed software, which, due to the basic algorithm and a set of developed procedures (coordinate grid confi-
guration; initialization of values based on a set of databases data and modules; graphical formation of parameters;
search for common points according to the basic rules and graphical interpretation of the result) allow to automate
the parameter standards formation process for modern intrusion detection systems and to reflect the results of the
detection of anomalous state in a predetermined time interval.

Keywords: attacks; cyber attacks; anomalies; intrusion detection systems; attack detection systems; cyber
attack detection systems; detection of anomalies in information systems.

1. Algorithmic and software support for cyber attack detection systems. According to the
proposed structural solution of CPS which is based on CSFM, which is based on CMAS and the methods
of ESFM and DEFM we construct and conduct an experimental research of algorithmic and software
support for the formation of parameters standards for anomalies detection systems. [1, 2]), Such software
operates on the basis of the basic algorithm System level Click algorithm (figure 1.1), combining a set of
the following predefined processes (procedures):

* Coordinate_axes (construction of a coordinate grid);

* Convert List (initialization of values based on CDB and EDB and IVFM. According to the
structure of CPS, there are determined coordinates of standart and current LF in mi-measured parametric
subtool figure 1.1) [3, 4];
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* Graph_Build (graphical formation of parameters, for example, = = and = = and their reflections on
the Canvas object according to step 3 [1];

* Crossing (IntersectionPoint and GetPoint procedures implementation and the reflection of the
current state of the system in accordance with the basic rules in the detection environment)

* Rect Area (two-dimensional support areas are created in accordance with the specified rules that
come from the PDB which are formed on the basis of parametric sub-tools and are used to identify cyber
attacks of various dimensions) [20, 21]);

* Line_point_Area reflects the common points of the design lines of the standard and current LF, for
example, for parameters = = and = in a 2-dimensional parametric sub-environment.

Let consider the principle of operation of the main algorithm System_level Click (figure 1.3), which
integrates the specified procedures in order to create a complete list of graphical components necessary for
the effective detection of an anomalous state in information systems [20].

.6—
{ BEGIN ) list grl =list grl
»  OrderBy(u => 1
u.Name).ToList(); i
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Figure 1.1 — Basic algorithm System_level Click

At the beginning of the computational process (figure 1.3, vertex 1) there are initialized the necessary
console characteristics.

Further (figure 1.3, vertex 2-3 and 4-5), respectively, we obtain in the cycles the initial data from the
EDB [31], for example, for the NSC and NPSA parameters. Next (figure 1.2, vertex 6-7) there are formed
sets of order of parameter matching. Next (figure 1.3, vertex 8) there is implemented a predefined process
(class Coordinate axes), according to which the procedure Main_coordinate axes is executed (figure 1.4),
performing sequential processing of three graduation programs [10, 14]:

* Grid_coordinates (responsible for the creation of a scalable coordinate grid);

* Graduation_axes (responsible for marking axes and graduation intervals in the scalable area);

— ] —
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* Drawing_axes (responsible for the creation of axes to display the required parameters, for example,
= = and = = in 2-dimensional parametric environment (Further, according to the structure of CPS there is
determined the amount of data (count cordl and count cord2) in EDB for each of the parameters, for

example, == and =
( START )— ——1 Main_coordinate axes ()

h 4

Grid N Drawing
coordinates axes

A 4 A 4
Graduation { STOP )

axes

Figure 1.2 — Algorithm Main_coordinate_axes
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list.count STOP
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str+= 1+h*0.76 _listA dd(new
non ci i N
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Figure 1.3 — Algorithm of Convert List implementation
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At the next stage (vertices 10 and 11) there is called the procedure Convert List which allows to
receive data from the tables with specified parameters according to, for example, NSC and NPSA, which
are converted into the necessary form in order to create graphical images of the specified parameters, for
example, == and = = in a 2-dimensional parametric environment.

The process of converting data consists of two stages. The first, according to the step 4, determines
the interval to which the vertex of the graphical image of the current LF belongs in mi-dimensional
parametric environment .

This is necessary for the search for common points of graphical images of the standard and current
LF, since these points must lie within the same limits with the vertex of any of the parameters.

The second one converts standard and current LF, which are in the EDB and IVFM, into values
corresponding to the Canvas coordinate system. This procedure returns a list of convertible LF values and
boundaries, which can contain common points of the graphical image of the current state, for example, for
the parameters.

The obtained data are necessary for the construction of projections and common points of graphical
images according to the specified parameters of NSC and NPSA.

Further (figure 1.4, vertices 12-13) there is called the Graph Build procedure (figure 1.5, 1.6), on the
basis of the EDB and IVFM, it allows to create graphical images of the standard and current LF.
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Figure 1.4 — Algorithm of Graph Build implementation

After the process of data converting from EDB, they are transferred to the Graph Build program,
which, recieves the list of converted data as an index to get the color and to change the Canvas graphical
object for the basic values creation. Using the Main_figures there is created the object of the shapes class
in the Graph_Build and then using the figures Draw_polyline is called and the data from the list is written
to the array. Variations of colors and types of lines are also determined. Performing in the cycle of the
specified sequence of actions is associated with the construction of graphical images and their legends (for
example, "P", "OM", "M", "S", "B" and "V" for the parameters = = and = = (see figure 1.6) in a two-
dimensional parametric environment.
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Figure 1.5 — The result of the procedure Graph_Build Figure 1.6 — The result of the procedure Graph_Build
for the NSC parameter for the NPSA parameter
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Figure 1.7 — Algorithm of IntersectionPoint procedure implementation

At the next stage (figure 1.1, vertex 14) there is created an object of the Crossing class and the
Intersection Point procedure is called and is formed a list of coordinates of common points necessary to
reflect the current state of the system.
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G etPoint(list, ind ex1, index2,
lim, fla g)

str —»  str= String.Em pty;
xyl— xyl = listfindex1].Split(";");

xy2— xy2 = list[ind ex2].Split(";");

xlylx2,y2 [F—=————= 1

x2— x2=Conver.ToDouble(xyl[i+ 2]}
y2 = y2=Convert.ToDouble(xyl[i+ 3]);

& x1— x1=Convert.ToDouble(xyl[i]);
1 yl— yl=Convert.ToDouble(xyl[i+ 1]);

x3— x3 =ConvertToDouble(xy2[i]);
I | _ y3—= y3=ConvertToDouble(xy2[i+ 1])
x3,y3.x4,y4 x4 — x4 = Convert.ToDouble(xy2[i+ 2])
y4 — y4 =ConvertToDouble(xy2[i + 3])

str!
= string.
Em pt

str+= point.
Intersection_  |—
point_xy();

Figure 1.8 —Algorithm of get point procedure implementation

Obtained list and identifiers of standard LF with the help of Convert List (figure 1.1, vertices 10-11)
there are determined the parameters of identification of standard areas with the help of Draw_main_rect.
[8, 9].

It should be noted that the Crossing class consists of two procedures:

* IntersectionPoint (figure 1.9);

* GetPoint (figure 1.10).

The first Intersection Point procedure allows to obtain common points of graphical images
(separately for each of the parameters), as well as with adjacent standard LF (see step 5 and 6). At the next
stage (figure 1.3, vertex 14) there is created an object of the Crossing class and the Intersection Point
procedure is called and is formed a list of coordinates of common points necessary to reflect the current
state of the system. Obtained the list and identifiers of standard LF with the help of Convert List (figu-
re 1.1, vertices 10-11) there are determined the parameters of identification of support areas with the help
of Draw_main_rect. It should be noted that the Crossing class consists of two procedures:

* IntersectionPoint (figure 1.7);

*» GetPoint (figure 1.8).

The first Intersection Point procedure allows to obtain common points of graphical images
(separately for each of the parameters), as well as with adjacent standard LF.

The second GetPoint procedure is responsible for obtaining the coordinates of the above-mentioned
points, that is, for example, a pair of values that characterize the component of the first graphical image
and a pair of values of the second one. Further, all possible values for the selected component of the first
graphical image are calculated relative to all possible components of the second one. The calculation is
performed using Intersection_point, which defines the common points of the component for the given
coordinates and returns to Get Point.
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Next (figure 1.1, vertices 15-16) there is implemented the intersection_point class (in accordance
with the functions of MARN and MDIT - see the CPS structure consisting of two Intersection_point
procedures (figure 1.9) and Intersection point xy (figure 1.11).

GetPoint(list, index1, index2,
lim, fla g)

str—» str= String.Empty;
xyl— xyl = listlindex1]).8Sp lit(";");
xy2— xy2 = listlindex2].8plit(";");

alylazy2: F—————- '

x1— xl=Convert.ToDouble(xyl[i]);

- I yl—> yl=Convert.ToDouble(xyl[i+ L])
x2— x2=Convert.ToDouble(xyl[i+ 2])
¥2—= y2=Convert.ToDouble(xyl[i+ 3])

x3— x3 =Convert.ToDouble(xy2[i])

I _ y3— y3 =Convert.ToDouble(xy2[i+ 1]k
x3,y3.x4,y4 x4 = Convert.ToDouble(xy2[i + 2])
v4 = Convert.ToDouble(xy2[i+ 3%

str+= point.
Intersection_  |—
point_xy();

Figure 1.9 — Algorithm of Intersection_point procedure implementation

START ——‘I:Intcrsectmn point_xy ()

d = a[0]*b[1] - d1 = c[0]*b[1]
a[1]*b[0] 0 -c[1]*b[0]

2

d2 = a[0]*c[1]
; -a[1]*¢c[0]
¥

x=-dl/d
y = -d2/d+1

return
String.Em pty

a— !flg&& (y >Math.Min(y

1,y2) && y < Math.M ax(yl, y

0 ———==|2)) && (y > Math.Min(y3, y4)
& & y < Math.Max(y3, y4))

lim_left_p
<=x && lim_right p
s=x

Tim_left_
<=y & &lim_right
0 p>=y

Figure 1.10 — Algorithm of Intersection_point xy procedure implementation
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In turn, the first one is a constructor that receives data from GetPoint (figure 1.9) and determines the
coefficients that are transmitted to the second —Intersection point Xy, where common points are
calculated and returned to GetPoint [4, 6].

At the next stage (figure 1.1, vertex 17) there is called the Rect Area procedure (in accordance with
the functions of PDB and MRA, see the CPS structure (figure 1.12), which is responsible for constructing
basic two-dimensional areas and current state areas, and sequentially activates Draw_main_rect (figu-
re 1.13) and Draw_ Rect. The procedure Draw main rect is responsible for the construction of two-
dimensional standard areas, taking into account the rules on the basis of which the level of the anomalous
state of the system will be determined.

Depending on the obtained data on visualization, for example, parameters = = = and on the basis of
common points of graphical images of standard LF and projections of linear components constructed
using the class Draw_main_ object, we obtain the necessary standard areas. They are generated according
to the above defined rules, therefore, the graphical image generates colored areas that reflect the level of
the anomalous state of the system in the detection environment.

( ) __ 1 Rect_ Area(list pointl, list_ point2,
START {count_cordl.count_cordZ.gr)

pl_str= [

Function_ Sp lit 1

(list_pointl, 1);
' ¢

p2_str=
Function_Sp lit x = pl_str[2] x = pl_str[4]
(list_point2, 1);

l [ I

list_criterial = T
Function_Sp lit |
(list_pointl, 0); 4 1

shapes.Draw_Rect
(x2,yl, x - pl_str[0
I ¥ - p2_str[l].

Colors.Red, 0.3)

shapesDraw_Rect
(x1,yl.x -pl_str[0
Joy - p2_str1],
Colors.Red, 0.3)

shapes.Draw_Rect

(x1,yl,x -pl_ste[0
1.y - p2_str[l].

Colors.Red, 0.3)

l 2 |1ame_ig 1 =
list_criteria2 = Name_level_danger
Function_Sp lit y = p2_str[3] y = p2_str[5] (Ilst__crnerl_a], pl
(list_point2, 0); _str, list_pointl, 0)

L |
¢ name_grl =
i=0: x1 =pl_str[0]; Name_level _danger
‘ x2 = pl_str[2]; (list_criteria2, p2
CDudnztcor yl =p2_str[l]; _str, list_pointl, 0)
y2 = p2_str[3];
] N danger_level Text =
%Dﬂ”7 adn';e__a_*re]a Namearea(nam e_
{ ,gcslwlsdcnlf‘ 6‘5 s X1>x2 gr2 + name_grl)
o A & & yl=

. * o
gr.Height * 0.5 5); yv2

shapes.Draw_Rect

7 (x2,v2.x - pl_str[ 2
e e STOP
| Colors.Red, 0.3)
. . 1
v

Draw_main_rect Draw_main_rect Draw_main_rect
(list_criterial , (list_criterial, (list_criterial ,
list_criteria2, list_criteria2, colors, list_criteria2, colors,

colors, 1. 0,0,0) 0,1,0,2*(-1)) 0,0,1.0)

Figure 1.11 — Algorithm of Rect Area procedure implementation

Next (figure 1.1, vertex 18) there is called the Line point_Area subprogram (in accordance with the
MB - see the structure of SPK 1 (figure 1.14) and on the Canvas graphical object using the
Draw_main_object class, calling its procedures: Draw_main_point (figure 1.15); Draw_main_line (figu-
re 1.16) - there are created projections of linear components and common points, both on the initial
graphical images and on the final image of the current state.
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ART

y

cord=point_gr2

left limit_x
=gr.Width/2;

left limit_y = 0.55
* or Height;

right_lim it_x =
le ft_lim it_x + (8
* gr.Height) /21;

right_limit_y =
le ft_lim it_y + (8
* grHeight) /21;

cord =0

Y

Li+3]
- point_gr2[j + 1]

A

shapes.Draw
_Rect()

i=0;
point_grl.
Length - 3

r

shapes.Draw

_Rect()

—

shapes.Draw
_Rect()

STOP

Draw_main_rect{point_grl,
point_gr2,color, k0, k1, k2, j)

shapesDraw_Rect(left_limit_x,
left limit_y + k1 * {point_gr2[j
+ 1]) = left_limit_y + k2 *
(point_gr2[point_gr2.Length -2]
4 - left_limit_y), point_gri[0] -

left limit_x, k2 * (right_limit_y
-point_gr2[point_gr2. Length - 2
]y + k1 * cord+ kO * (point_gr2[
17 - left_lim it_y),
color[count++], 1);

shapes.Draw_Rect(point_grl[i].
left_limit_ y + k1 * (point_gr2[j
+ 1]« left_limit_y) + k2 *
(point_gr2[point gr2. Length -2
1) - left_limit_y). point_gri[i+ 2
1} - point_gri[i], k2 *
(right_limit_y -point_gr2
[point_gr2 Length - 2]) + k1 *
cord + kO * {point_gr2[1]-

left_limit_w). color[count++]. 1)

[ shapes.Draw_Rect(point_grl
[point_grl.Length - 3],
left_limit_y + k1 * (point_gr2[j
+ 1]=left_limit_y) + k2 *
(point_gr2[point_gr2. Length - 2]
left_limit_y), right_lim it_x -
point_gri[point_grl . Len gth - 3],
k2 * (right_limit_y -point_gr2
[point_gr2.Length - 2]) + k1 *
cord + kO * {point_gr2[1] -
left_limit_y), color[count], 1);

Figur 1.12 — Algorithm of draw_main_rect procedure implementation

ART

A

cord=point_gr2

left_limit_x
=gr.Width/2;

left limit. y =10.55
* or Height:

right_ lim it_x =
le ft_lim it_x + (8
* gr.Height) /21;

right_limit_y =
le ft_lim it_y + (8
*grHeight) /21;

Y

Li+3]
- point_gr2[j+ 1]

y

shapes.Draw
_Rect()

i=0;
point_grl.
Length -3

r

shapes.Draw

cord = 0

_Rect()

—

shapes.Draw
_Rect()

Draw_main_rect(point_grl,

shapes.Draw_Rect{left_limit_x,
left_limit_y + k1 * {(point_gr2[j
+ 1]) - left limit_y + k2 *
(point_gr2[point_gr2.Length - 2]
- left_limit_y), point_ gri[0] -
left_limit_x, k2 * (right_limit_y
-point_gr2[point_gr2.Length - 2
1Y+ k1l * cord+ kO * {point_gr2[
1] - left_limit_y).
colorfcount++], 1);

sha pes.Draw_Rect(point_gril[i].
left_limit_y + k1 * {point_gr2[j
+ 1] - left_limit_y) + k2 *
(point_gr2[point gr2.Length -2
1) - left_limit_y), point_gri[i+ 2
1) -point_gri[i], k2 *
(right_limit_y -point_gr2
[point_gr2.Length - 2]) + k1 *
cord + kO * {point_gr2[1] -

left_limit_y). color[countt+], 1);

[ shapes.Draw_Rect(point_grl
[point_grl.Length - 3],
left_limit_y + k1 * {point_gr2[j
+ 1] - left_limit_y) + k2 #
(point_gr2[point_gr2.Length - 2]
- left_limit_y), right_limit_x -
point_gri[point_grl . Length - 3],
k2 * (right_limit_y -point_gr2
[point_gr2.Length - 2]) + k1 *
cord + k0O * {point_gr2[1] -

STOP

left_limit_y). color[count], 1);

Figure 1.13 — Algorithm of line_point area procedure implementation

14 —

point_gr2, color, k0, k1, k2, j)
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Draw_main_point
( START F——1 (point_grl,

point_gr2, color)

i=0;
point_grl.
Length - 1

Draw_point(poin
tgr2[j+1]) -
2.5, point_grl[i])
- 2.5, color);

T

Figure 1.14 — Algorithm of Draw_main_point procedure implementation

C START )— == -_

A 4

const_coord_y
const_coord_x

Draw_main_line(point
_list, color, flag)

_const_coord_y = (0.55+10*
0.8/21) * main_canvas.Height;
const_coord x =

main canvas.Width * 0.5 + (8

i=0;
point list.
Length -1

flag == true

0

v

mass = new|[] {
point_list[i], point_list
[i+ 1], const_coord_x,
point_list[i+ 1] };

| * main_canvas.Height) /21;

STOP )

mass = new[] {
point_list[i], point_list
[i + 1], point_list[i],
const coord_y };

h 4

shapes.Draw_p
oint()
shapes.Drawpo
lyline()

shapes.Draw_point(point
Clist[i + 1]-2.5,

point list[i] - 2.5, color);
shapes.Draw_polyline(m
ass, 1, color, true);

Figure 1.15 — Algorithm of Draw_main_point procedure implementation

Also, during the construction of graphical elements in the Sys-tem_level Click algorithm (figure 1.3)
there are are used additional components, for example, the Main_figures class includes procedures:
Draw_polyline (figure 1.19); Draw_point; Draw Rect (figure 1.20), which respectively form linear
components with various input characteristics of points on the graphical object Canvasi. After all the data
has been received, System_level Click creates the current state area (according to the MB functionality —
see the SEC structure), which allows to visually assess the anomalous position in the system to make the

necessary decision.
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Figure 1.16 — An example of support areas creation in accordance with Draw_main_rect

( START }-- { Draw_polyline(ar, size, color, flag) polyline.StrokeTh

ickness = size;

polyline. l

i=0; Stroke = new o
arr.Length SolidColorBrush main_canvas.
(colon); Children.Add
1 (polyline);
A 4 v
polyline.Points. Ad StrokeDashArray =

F s new DoubleCollection
d(new Point(arr[i], (new doublef]{4*size, [ STOP
arr{i + 1])) 2%size})

Figure 1.17 — Algorithm of Draw_polyline procedure implementation

__ | Draw point(x, y, ——J Draw_Rect(x, y, a,
START {color) 2ok {b, color, pacity)

myEllipse = new Canvas.SetTop var rect=new Canvas.SetLeft
Ellipse(); ) (myEllipse, x); Rectangle(); _ (rect, x);
mySolidColorBrush = Canvas.SetLeft rect.Stroke = new Canvas.SetTop

new SolidC olorBrush();

(myEllipse, y); SolidColorBrush(color);] (rect, y);
! | I ‘

mySolidColorBrush. rect.Fill = new

£0t0c = color, main_canvas, SolidColorBrush main_canvas.

i Children. (colon;rect.Fill Children.

mySolkdColorhingh; Add(myEllipse); Opacity = opacity; Add(rect);

myE‘l;ipse = t.Width N

. rect. Wi

wim=s; | | ( STOP ) ~Math. Abs(a) ( STOP )

myEllipse. rect.Hei ght=Math.

Height = 5; Abs(b)

Figure 1.18 — Algorithm of draw_point and Draw_Rect procedures implementation

— 16 —
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Ef tporpasnmsit sonyas dopamp ITATOHOB DAP POB TIS CHCTEM OOHAPYEEHNS AHOMATHIT - m] X
"1
BxoTHBIe TAHHEIE 1M CHCTEMBI

Tun araxks | DDoS N

— OM
M 09 JIaHHEIE M0 MapaMeTpaM
c 08 Ilepeiit napaseTp KO L]
B o7 Heuerxoe yueno SHAYEHHE HEYETKOrO YHCIA P/X
— OB
08 P 0/0,55:0.3/0.6:1/0.66:0.2/0,98:0/0,98; il
o M 0/0,008:0,6/0,008;1/0,063;0.2/0,25;0/0,5;
' C 0/0,008:0.4/0.063:1/0.25:0,3/0.5:0/1:
04, |
i B 0/0,063:0.6/0.25:1/0.5:0,7/1:0/1;
03 OM 0,008/0;1/0,008:0,3/0,063;0/0,25;
02 H OB 0/0,25:0.6/0.5:1/1:0/1: v
01 [ \ ' Bropoit napaneTp | KMNOA -
HegeTxkoe 9neno  3HAYEHHE HEYSTKOTO YHOTA H/X
01 02 03 04 03 0f 07308 091 P 0/0,082:0.5/0.282:1/0.87:0.7/1:0/1:
1 09 08 07 06 05 04 03 02 01 M 0/0,01;1/0,001;0,2/0,1;0/1;
€ et - C 0/0,01;0,5/0,001;1/0.01:0.7/1:0/1;
— P -p---- B 0/0,01:0.5/0.1:1/0.8:0/1;
M [o]:3 0/0,25;0,6/0,5:1/1;0/1;
=
B
— OB I N N
EJNENE:
HeGaunre Fexaxrapouars Vaazmre

Ilage b MOHHTOPHEIA TeKYLIEIo COCTOAHHA CHCTEMBI

‘VpoBeHE AHOMAIBHOIO COCTOAHEA CHCTEMBL
n

‘ Vpoeens cucremsr ‘ ‘ Heuarn ‘

Figure 1.19 — An example of work on the formation of parameter standards (determination of the first current state of the system)

In fact, the procedure generates the current block, for example, in the form of a red rectangular area,
which interprets the anomaly in a 2-dimensional parametric NSC-NPSA environment generated by the
corresponding attacking SP-environment at the moment of time. An example of work on the formation of
parameter standards with various experimental data is shown on figures 1.20 and 1.21.

B Oporpasoiusiit Mo1v:16 GOPMUPOBARIS FTATOHOB NAPAMETPOB 115 CHCTEM obHAPYASNT AHoMATN - [m} x
I =—-

BxodHnie TAHHEIE T8 CHCTeMBL

— 1 Tun atakn  DDoS
{;M 09 Jammuie no napaseTpas
c 08 Hepuriit napasmerp Kon
B 07 Hewetkee ancno  JHA9SHHE HEWETKOTO THOEA W%
' 06 P 0/0,55:0,3/0.6:1/0,66:0,2,/0,98:0/0.98;
05 M 0,/0,008;0.6,0,008;1,0,063:0,2/0,25:0/0.5;
g C 0/0,008:0.4/0,063:1/0.25:0,3/0.5:0/1:
: B 0/0.063:0.6/0,25:1/0,5:0.7/1:0/1:
a3 oM 0,008,/0:1,/0,008:0,3/0.063:0/0.25;
02 - 0B 0/0.25:0.6/0.5:1/1:0/1:
o1 / . Bropoft napaserp | KNOA
H i 1 = Hewerxee @icno  IuavueHie He4eTROro quena P
of 02 of 04 03 0f o7 jog 08 i1 P 0/0.082:0.5/0,282:1/0.87:0.7/1:0/1:
09 08 07 O& 05 04 03 02 01 . M 0/0,01;1/0,001:0,2/0,1:0/1;
* H - C 0/0,01:0.5/0,001:1/0,01:0,7/1:0/1:
— P H [ 0/0.01:0.5/0.1:1/0,8:0/1:
M 0B 0/0.25:0.6/0.5:1/1:0/1;
C
B EHEB L
o8 [ L L L |
E
| esam

Yo |

Tanens MOHHTOPIHIA TEKVIUEI0 COCTORHNA CHCTEMEL

\-"pom AHOMANRHOMO COCTOAHIA CHCTEME
n

Vpouesn cucTeMLl ‘ | MenaTn ‘

Figure 1.20 — Example of work on the formation of parameter standards (determination of the second current state of the system)
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At the final stage (figure 1.2, vertex 19) there are used the printpreviewwindow and Print classes
which are responsible for the creation of the report file and its preview. That is, the user, if necessary, at
the time can initialize the print mode, which will create a preview file in the buffer memory (figure 1.22),

which can be printed (figure 1.23) or saved in pdf format (figure 1.24).

Experimental research and practical use of the proposed basis of the developed algorithmic
support. Printing is initiated as a "system level", as a result of which the canvas graphical object is
converted into the XAML file, the rest of the text, the report title and the rule (according to the
functionality, see the structure of the SPC) generated using the standard FixedDocument class, which

allows convenient to place the text in the report.

The report file is transferred to the buffer memory, after which it can be viewed, changed print

settings, and the like.

B PrintPreview\Window

)5 106 07 108 09 1

<« @ e = E B
OT1uer

P 1

M

c o9

B 08

OB o7
06
05
0e
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01 %

1 0g 08 07 06 05 04 03 02 01
; yau i
5 ,,,/, 03
04
05
06
57
LX)
09
:
Texynrii ypoBeHb YIPO3EL: EBH

1.21 The preview

F;Q Mewate
Obwwe

BriSepuTe npuHTER

[ Foxit Reader POF Printer
& Microsoft Print to POF
A Microsoft XPS Document Writer

£

Coctopnume:  ToToB
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KommeHTapuit:

uanasoH cTpaHnL

* Bee o
r
e [
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M Otnpasute 8 OneMote 1¢

>
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=

Hrcno KonwiA:

-

1 22 3

Meuate |

OmaeHa |

Figure 1.22 — Document Print Selection Window
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The report also displays the equal anomalous state of the system (including at the moment of time).
Also, in the developed software there is used the Child Window module, which is responsible for the

creation and editing of Ty, i P ,jrf It is represented by a separate program window with a basic interface for

performing the tasks created above. The data in the EDF can be modified and revised using the
functionality of this module.

" Report.pdf - Adobe Acrobat Reader DC - =] x
®sin Mpaexa Nepernag Bixno  Josiaka
Nomawina cropivka  IHCTpyMeHTK Report.pdf = @ VYsidm

B & 3B Q @ @ 1 |z Y @ [e)e)

mngw
D 2
\ B
e | g
1 1
| 5
v £
)

Texynoiit ypoBseHs yrpo3sl: BBH

Figure 1.23 — Example of printing a report in pdf format

A similar procedure is implemented when the following buttons are activated:

* add;

* edit;

* delete.

Add a record (figure 1.24).

With the help of the "Add Graph" window functionality, you can add data such as:

* the name of the graphical image of the standard and current LF (selected using the ComboBox and
the list of names)

* the amount and initialization of coordinate values (using “+” adds/extracts a new pair of coordinates
is implemented).

|7 oBasurs rpadms - - »
_____— |
Hazearne stamoHa rpadmka Hazpanne napamerpa
| Ob v Tspknoa ¥ | KommiecTBo KOOpOHMHAT
Ha3gaHme TaToHa rpagmka | |SPKOM
Tspknoa
[ | |2 34|
4 |4 | 1 |

Coepeun W3mennte

Figure 1.24 — Add Reference Values Record Window
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The editing process is similar to the adding process, since the basis of the work of these procedures is
similar. Therefore, after using the “Edit” button in the main window, a corresponding window appears
where, using the “Edit Graph Data” functionality, you can modify it.

When you select the required line record to extract there is used the "delete" button, and the result is
the extraction of data and its automatic update.

¥ PenarTmposarme DAHEED rpadimka — O *

| — |
Hazpamne >TanoHa rpaduia Hazeaumne mapametpa

M M Tspknoa v |  KommgecTeo koopamuHaTr |5

Hazeanne stanosa rpaguka

0 0,6 1 0,2 0

0,008 0,008 0,063 0,25 0,5

CGepeun HaMennts

Ieperiit napaMeTp| KON v

Hegerkee gene 3HAaUeHHNe HEUSTKOTO HHCIA U/fX

P 0/0.55:0.3/0.6:1/0.66;0,2/0,98;0/0,98;
M 0/0,008;0,6/0,008;1/0,063;0,2/0.25;0/0,5;
C 0/0.008;0,4/0,063:1/0,25:0,3/0.5:0/1;
b 0/0,063;0,6/0,25;1/0,5:0,7/1:0/1;
oM 0,008/0;1/0,008;0,3/0,063;0/0,25;
OB 0/0,25;0.6/0.5;1/1;0/1;
Bropoit napamMeTp | KNOA -

Hegerxee ancmo 3HAYSHNE HEYETKOTD 9HCTIA |.|f)(

P 0/0,082;0,5/0,282;1/0.87;0.7/1;0/1;
M 0/0,01:1/0,001;0,2/0,1:0/1;
C 0/0,01:0,5/0,001;1/0,01;0,7/1:0/1;
b 0/0.01;0.5/0.1;1/0.8;0/1;
0B 0/0,25:0.6/0,5:1/1:0/1;
[ [ [,
EIEES
MsGapmre FezacTmponaTi Vanarm

Figure 1.25 — Marking the line of the necessary record and its removal

Conclusions and statement of research objectives. Experimental research and practical use of the
proposed software confirmed the formed theoretical positions, which became the basis of the developed
algorithmic software. Therefore, the proposed software due to the basic algorithm and a set of developed
procedures (construction of a coordinate grid; initialization of values based on a set of databases and
modules; graphical formation of parameters; searching for common points according to basic rules and
graphical interpretation of the result) [33, 34], automates the process of generating parameter standards for
modern attack detection systems and reflects the results of the detection of an anomalous state in a given
period of time. Also, the corresponding software can be used autonomously or, as an extender of the
functionality of modern IDS.
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H. Kymanraauesal, A. Jloc:kanosaZ, A. Kopuenko?

K. W. CorhaeB aTbIHIAFBI Ka3aK YITTHIK TEXHUKANBIK 36PTTEY YHUBEPCUTET, AKIIAPTTHIK KIHE
TENEeKOMMYHUKAIMSUTBIK TEXHOJIOTHsIIap HHCTUTYTHI, Anmatsl, Ka3axcras,
I T-MHKMHUPHHT AJIMATHHCKOTO YHMBEPCUTETA SHEPTETHKHU U CBA3H, Anmatsl, Kasaxcran,
SYITTBIK aBMAlMANBIK YHUBEPCUTET, Kadeapa AKNapaTThiK TEXHOIOTHIAP Kayincisairi, Ykpanna, Kues

KUBEPIIABYBLUIJIAP/IbI TABY )KYHUEJIEPI YIIIIH
ITAPAMETPJIEP DTAJIOHJAPBIH KAJIBITITACTBIPY IbIH
AJITOPUTMIIK )KOHE BAFJJAPJIAMAJIBIK KAMTAMACBI3 ETY

AnHotanus. JKympicTa mIa0ybUIABI aHBIKTAY JKYHelepi YIIiH aJAbIHFBI 3epTTEyNIepre MOy JKOHE Tayijay
KYpPrizinai xoHe Kubep malysurmapapl Taly JKyienepi YHIiH mapaMeTpriep STalOHAAphIH KaJIbIITACTHIPYABIH
ANTOPUTMIIK XKoHE OarmapiiaMaliblK KaMTaMachl3 €Ty YIIiH XyHeae KYOiKTi OeNCeHIUTIKTI MOHHTOPHHTIIEY JKOHE
TapanThlH Ma0ybUIay OpEeKeTTepiH aHbIKTay YLIIH Nainananeiiagsl. KubGepimaOybuinapsl aHbBIKTaIMaraH HeMece
aHBIK eMeC KacheTTepi O0ap Kubep Kayilci3fepaiH jkaHa HeMece MOAu(pUKANUIIAHFaH TypJiepi manaa OoFaH Ke3/e
TUIMI1 OOJIBII KaJia aaThIH apHAibl TEXHUKAJIBIK MICIIIMACP/I kKacayra 0acTaMaIlbUIbIK eTei. MyHaai xKyhenepiy
KeIIIUIri knbep madybpUIiapAblH alJblH ady OOWMBIHINA THICTI mIapanap KaObUijay YHIH KyAiKTi OelICeHIUIIKTI
HeMece JKeJire apanacyabl aHbIKTayFa OarbiTTanraH. [aOybuiabl aHBIKTAayIBIH ©3€KTi JKyienepi G0 TadbLIa b,
oIap aHOMAIIBI XKardalmapabl ColKecTeHAipyre OarbpITTanFaH, Oipak oxap OipkaTap Kemmiiumikrepre ue. byr typ-
FBIIA THICTI MOH CalachIHOAFBl MaMaHApABIH OiLTiMI MeH TOKipHOeciH maimanaHyFa HETi3OEeNTeH capalTaMaibIK
TOCUTAEp HEFYPIBIM THIMII OoJbI TaObUTagsl. CapanTaMalblK TOCUIAEpre HETi3OeNTeH TEXHHUKAIBIK MIemiMaepIi
KYPY JKoHe apHaiibl Kypanaapasl Kypy (MbIcajbl, Halap KajlblITACKaH OpTagarbl aHbIK AHBIKTaJFaH MapaMeTpIIepaiH
arpIMJIaFbl KYHIH Oakpuiay apKbUIbl OypbIH Oelriciz knOepumalybliiapAbl aHbIKTaAyFa MYMKIHIIK OepeTiH 1nradybui-
Jlap/ibl aHbIKTAY XKyiesepl YiuiH OarmapiaMalblk KAMTaMachl3 €Ty) 3epTTeyNIepIiH MepPCHeKTUBAIIBIK OaFrbIThl OOJIBII
taObuagsl. KubepiaOybuiaapsl aHBIKTayIblH Oenriyi jkyieci HerisiHge, oi aybITKyblObl (KuOepiualOybuiiapian
TyFaH) )KOHE THICTI 9[[icTep MEH MOAENbJCP/IiH KOITITiH aHBIKTay 9/iCTeMeCiHe HEeri3/IeNireH YChIHbIIFaH Oaraapiia-
MaJIbIK KaMTaMachl3 €Ty, OJ1 0a3alblK aJI’OPUTM JKoHe Oipkarap a3ipiieHreH paciMaep (KOOPIMHAT TOPBIHBIH KOH-
CTPYKTHBTI; JiepeKTep 0a3achl MEH MOJYJIbAEP >KUBIHTHIFBI HETi3iH/Ie MIamMasiap/ibl HHUIHAIU3annsuIay; rpaduKaIbK
KaJIBINTacTBIPY; HETI3r1 epekesiepre CoMKec >Kalmbl HYKTeNIep/l 13/ecTipy *oHe HOTIIKEeHI rpaduKanblK HHTEpIpe-
Tanysuay) malybliapabl aHBIKTayIbIH Ka3ipri 3aMaHFbl JKyiernepl YHIH edmeMaepliH STaJoHIapblH KaJlbIITac-
TBIPY TPOLIECIH aBTOMATTAHIBIPYFa JKOHE OepiireH yakbIT apajbFblHOa aHOMAJIBl KYHIIH AETEKTOpiay HOTH-
JKENIEepiH KopceTyre MYMKIHIIK Oeperti.

Tyiiin ce3mep: kubepmadybpUTAap; aHOMANUSUIap; OACkIl Kipyai aHBIKTAY JKyHenepi; madybsuiiapasl aHBIKTay
Kyitenepi; knbepuaOyblIIapAbl aHBIKTAY XKYielepi; aknaparThlK XKyienepae aHoMalusIapas! Ta0y.

H. Kymanranuenal, A. Jlocxkanosa?, A. Kopuenko?

'KasHUTY um. K. U. Carnaesa, UHCTUTYT MH()OPMAIIMOHHBIX M TEJEKOMMHHHUKAIIMOHHBIX TEXHOJIOTHH,
Anmarsl, Kazaxcras,
A T-MHKMHUPMHT AJIMATHHCKOTO YHUBEPCHTETA SHEPTETUKH U CBA3U, Anmatsl, Kasaxcran,
SHanmoHanbHbIA aBUallHOHHEI YHABEPCHUTET, Kadenpa be3onacHocTH HHPOPMAIMOHHBIX TEXHOJIOTHUI,
Kues, Ykpanna

AJITOPUTMHUYECKOE U ITPOI'PAMMHOE OBECIIEYHEHUE
OOPMHUPOBAHUSA 9TAJIOHOB TAPAMETPOB
JJIs1 CUCTEM OBHAPY/KEHUSA KUBEPATAK

Annotanusi. B pabore rmpoBeneH 0030p 1 aHAIU3 PEIIECTBYOUIMX UCCIEOBAaHUN IS CHCTEM OOHAPY KEHHS
BTOP)KEHUH, aJITOPUTMUYECKOE M IpOrpaMMHOe obecriedeHre (OPMUPOBAHUS ATAJIOHOB MAapaMETPOB VIS CUCTEM
oOHapykeHUs KubepaTak

Cucrembl 00Hapy>XEHUSI BTOP>KEHHIH CTaHOBATCS HEOTHEMJIEMOW YacThIO 3alllMTHI JIIOOOW ceTeBoi Oe3omac-
HOCTH, OHH HCIIOJIB3YIOTCS Ul MOHUTOPHHTIA MOJJO3PUTENILHOM aKTUBHOCTH B CHCTEME M OOHAPY)KEHHS aTaKyIOIINX
JEeUCTBUI HEaBTOPH30BAHHOM CTOPOHBI. AKTHBHU3ALMs KHOEpaTak HHULUPYET CO3NAHUE CHEHAIBHBIX TEXHHYSCKHX
pEIIeHN, CIIOCOOHBIX OCTaBaTHCH Y(PPEKTHBHBIMY P TTOSBICHUH HOBBIX I MOTU(PHUIMPOBAHHBIX BUIOB KHOEp-
yrpo3 ¢ HEyCTAHOBJICHHBIMH HJIM HEYETKO ONpeJeTICeHHBIMHI CBOMCTBaMH. BONBIIMHCTBO TaKMX CHCTEM HalpaBlieHa
Ha BBIABJICHUE MOAO3PUTENBHON AKTHBHOCTU WM BMEIIATENbCTBA B CETh A IPHHATUS aAEKBaTHBIX Mep IO
NPEeNOTBPALICHHIO KHOepaTak. AKTyalbHBIMH CHCTEMaMH OOHApYyXXEHHs BTOPKEGHHH SBIAIOTCA Te, KOTOpBIE
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OPHEHTHPOBAHBI HA HACHTU(DHUKALNIO aHOMAIBHBIX COCTOSHUM HO OHU MMEIOT PsiJ HeloCTaTKoB. bonee a3 dexTrBHEI
B 3TOM OTHOLICHHH SBIISIOTCS SKCIEPTHBIC IOJXOJbI, OCHOBAaHHBIC HAa WCIIOJb30BAHUM 3HAHMI M OIBITA CIeELHa-
JIMCTOB COOTBETCTBYIOILIEH MpenMeTHON obnactu. [locTpoeHne TeXHHMYECKHX PELICHHH M CO3/aHHe CelHaIbHBIX
cpeAcTB (Hanpumep, MpOrpaMMHOr0 olecredeHus Ui CUCTEM OOHapy)KeHHUs aTak, NO3BOJISIOIIUX AETEKTHPOBATh
paHee HEW3BECTHbIE KMOEpaTaku IyTEM KOHTPOJSI TEKYLIETrOo COCTOSHHS HEYETKO OIPEENICHHBIX IapaMeTpoB B
c1aboopMaTM30BaHHOM CpeJie) OCHOBAaHHBIX Ha 3KCIEPTHBIX MOJX0Jax, SIBJISETCS MEPCIEKTUBHBIM HaIlpaBIeHHEM
uccienoBanuii. Ha ocHoBe M3BeCTHOW cHCTeMBl OOHapysKeHHsl KuOeparak, KOTopas 0a3upyercsi Ha METOAOJIOTHH
BBISIBJICHUS] aHOMAJINH (TIOPO’K/IEHHBIX KHOepaTakaMy) U MHOXKECTBAa COOTBETCTBYIOIIMX METOJIOB M MOAENEH Mpea-
JIO)KEHHOE TIPOTpaMMHOe obecIiedeHre, KOTopoe, 3a cyeT 0a30BOro auropuTMa M psjna pa3paboTaHHBIX MPOLEAYP
(KOOpIUHATHOW CETKW; WHUIMAIM3AalAN BEJIMYMH Ha OCHOBE Habopa 0a3 MaHHBIX M MOIyJeH; rpaduyecKoro
(opMupoBaHHS MMapaMeTPOB; MOWCKAa OOMIMX TOYEK COTIIACHO 0A30BBIX MPaBWII M TpadUIecKOil MHTEPIpEeTaruu
pesynbTara) IO3BOJIET IIPOBECTH Hporecc (OPMHUPOBAHHMSA 3TAJOHOB IIAPAMETPOB UL COBPEMEHHBIX CHCTEM
OOHapyXeHHs aTak M OTPakaThb Pe3yJbTaThl JETEKTUPOBAHUS aHOMAJIBbHOIO COCTOSHHUS B 33JlaHHBIN IPOMEXYTOK
BPEMEHH.

KaioueBsble ciioBa ataky; kubepaTaky; aHOMaJMHU; CUCTEMBbI OOHAPYKEHUSI BTOP)KEHHH; CHUCTEMBI OOHapyKe-
HUSI aTaK; CUCTEMbI OOHapyXeHHs1 KubepaTak; oOHapy)XeHHe aHOManuii B ”HQOPMALIMOHHBIX CUCTEMaX.
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DEVELOPMENT OF TURKESTAN
FROM THE GREAT SILK ROAD

Abstract. This article analyzes the value of the of Arystanbab and Hodja Akhmet Yassawi knowledge, the
world-renowned works of today, including the development of civilizations such as Turkestan, Otyrar along the
Great Silk Road. They are narrated from the standpoint of historical truth and artistic judgment, from the archaic
legends and stories to the story of Yassawi. At civilizations current, he proposed to pay special attention to the Great
Silk Road in the article of the First President of the Nation N.A. Nazarbayev “Seven facets of Great Steppe”. Also,
by the Decree of him, the establishment of Turkestan as the regional center and the resumption of the old city on the
basis of medieval architectural design today can be seen as a wonder of Turkic civilization. Turkestan is also a
religious center that hosts all Muslims. In the article Akhmet Yassawi’s “Divan-i-Hikmet” is literary, historical,
philosophical and educational.

Keywords: Turkestan Civilization, Great Silk Road, Great Steppe, Heritage, Yassawi, Myths, Arystan-Bab,
Islamic Culture.

Introduction. An important part of the major historical and cultural zones depicting urban life on
Great Silk Road is located in the south of Kazakhstan. Yangikent, Syganak, Suktent, Sauran, Otyrar,
Sairam, Shavgar, Yasin are the centers of culture and civilization, literary and historical significance
especially in the valley and the Syr Darya River. They are the ancient cities not only of Kazakhstan, but
also in Central Asia.Particularly, Turkestan became an important trade center — “Kaleidoscope of
civilization”. Shavgar, also called Turkestan, is the capital city between the Otyrar and Sauran cities in the
7-11™ centuries, and the city of Turkestan is the capital during the 12™ century. The frequent stopping of
the caravans along Great Silk Road to the city of Yassy, has intensified and rapid development of the city
not only in the field of prosperity, but also in the architecture and culture of it. The city became famous all
over the world.

Materials and methods. The Great Silk Road was also important for business development. Its
significance exceeds the spread of religious ideas. Through Great Silk Road various missionaries spread
their religion to other countries. At the same time Turkestan became a religious center along Great Silk
Road. Dossai Kenzhetay and Zikriya Zhandarbek in book “Hodja Ahmet Yassawi” stated that “Islam,
which has become a spiritual foundation of the tradition, has given etiquette, science, enlightenment, and
most importantly ideology to medieval peoples [1, 44]. The religion of Islam says that, the essence of life
on the earth comes by the only Creator. The Koran is a sacred text. The words “prophet”, “Sharia," and
“Islam” are respected in the field”, explains the connection between the prosperity of Islamic culture and
the modern science. Also, public lives in the Muslim world are based on Qur'an, and every Muslim is
obliged to perform the daily prayers and fast for thirty days. They also have a ban on eating pork and
drinking alcohols, painting live animals, monsters, aesthetic pictures and oriental patterns of mosques. In
addition, the intellectuals, such as poets, zhyraus, scholars and artists, actively participated in spreading
Islam. Among them the title of Kozha Ahmed Yassawi was named as the main representative of religion.
Ahmet Yassawi is the family of Sheikh Ibrahim, the son of Haziret Ali, and the daughter of Sheikh

— ] ——
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Ibrahim, Aisha (nicknamed as “Karashash” for their beauty). Karashash and Akhmet Yassawi, a religious
manifestation, sends a message from the successor of the Prophet Muhammad (peace be upon him) to
Arystanbab. Arystanbab died when he was a teacher for 16 years and Ahmet Yassawi was 23 years old.
The death of Arystanbab in the wisdom of Hodja Ahmed Yassawi is as follows:

“Babam Aitty: Onyng balam, qasynda turyng,
Janazamdy oqyp kom, Jan tasilim Qylaiyn.

Medet bolsa Mustafa, Karis biigine shigayin.
Arslan babamnyn sozin - tabarik.

Julap ayttim: dopqa, jas kodekpin bilmeymin.
Korip otirmiz qazarmin, koterip salalaalmaspin.
Xaq Mustafa siindetin, balapanmin, bilmeymin.
Babam Aytti: Ei balam, perishteler jiyladi.
Jebreyil imam bolyp, ozgeler ogan uiyidy.

Makail men Israfil koterip korge koiady” [2, 424].

Results and discussians. According to the legend, heard in Otyrar region, Arystanbab was
exterminated to the white camel and led be followed. The white camel stopped around there, where
Arystanbab’s tomb is now. In one of the poems as “Alpamys Batyr” in the Kazakh heroic epics, Baiboru
was not able to have the child until he reached the age of 60 and asked for help from God and took two
visions in his dream on the third day of the night. It is believed that, Alpamys and Karlygash were born. In
the poems it is told as the following:

.. Oldik-taldyq degende,
Aziretke keldi.
Aziretting tobesin
Kundik jerden koredi.
Jaqindasip kelgensin,
Alip shiqqan diawletin
Eki jerge boledi.
Altin-kumis, gawharyn —
Ony da bolip uiedi.
Qojalaryn shaqyryp,
Teng jarymyn beredi.
Kozining jasy kol bolyp,
Otyrgan orny sel bolyp,
Jeti kun udai tunedi.
Bay-Baibishe ekewi
Eshbir nyshan bilmedi.
Qojalardan bata alyp,
Japan kezgen atanip,
Jogary qarap orledi ...
Otirarda Aristan bap,
Sayramda bar sansyz bap, -
Barine bir tiinedi... [3, 7]

Known archeologist, doctor of historical sciences Mukhtar Kozha said: “Arystanbab and his follower
Hodja Ahmet Yassawi were the leader of the Turkic leaders among shayirs (poets). Arystanbab is one of
the people who represented Islam in the Turkic world. Through the new religion, the Turks gained the
Arabic language and the alphabet, contributing to the development of advanced Muslim culture at that
time” [4, 40].

The book of Ahmed Yassawi and the Turkic People’s Islam, by French researcher Irene Melikov,
states: “KhodjaAkhmet’s father, Ibrahim Sairam, was famous sheikhs. Ahmet lost his parents at early his
sevens. Then his sister took her to the city of Yassy. There he meets the teacher Arystanbab firstly”.
According to Abubakir Divaev, Arystanbab was Hodja Akhmed’s teacher of chemistry. English scientist
J. Trimingham, by studying the knowledge of Yassawi’s Sufism, concludes: “Ahmet Yassawi is the
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ancestor of all Turkic Sufis [6]. Yassawi’s tradition was purely Turkic. He was educated in the hands of
Turkic Arystanbab, and then went to Bukhara” [7, 48]. Ahmet Yassawi, who went to Bukhara at the age of
27, was educated there from well-known scholar Hamada and then returned to Yassy and continued his
work of Arystanbab.

Today, it is common to say, “Spend night at Arystan-Bab mosque, pray in Akhmet Yassawi’s
mosque”. But one of the things that they say is not known, but one does not know. We hear various
legends about Ahmet Yasawi and Arystan-Bab. Remember them, “Allah’s prophet Muhammad (Peace Be
Upon Him) died at the age of 63. The 300-year-old Arystanbab responds to the appeal of the people in the
world, saying, “Who will take my deposit and do my job?”” He knew 30 different religions, but he was the
only person who obeyed Islam. Mohammed (pbuh), who received the consent of Arystan-Bab, handed
over to Arystan-Bab, who entrusted the favor of Allah. After 500 years, an 11-year-old boy called
Arystan-Bab, who was in the field, said, “Father, give me my trust. That boy was Akhmed Yassawi” [8].
The main idea of this legend is the continuation of the work of Ahmed Muhammad (peace be upon him)
and Arystanbab is the one that connects them. Well, in the next legend it is explained as next:

Arystan-Bab was a follower of Muhammed Prophet (peace be upon him). One day the Mohammed
was eating his own persimmon. One of persimmons fell over the container and the Prophet heard the inner
voice saying, “This is a Muslim’s who will live 400 years after you”. Then the Prophet asked his followers
to give it to this Muslim. Nobody gets silent. When the Prophet restored the question, Arystan-Bab said,
“If you ask God for 400 years, I will hand it over to the owner” [8]. A seven-year-old boy who met
Arystan-Bab four hundred years later said, “An elder, give me my savings”. That boy was Hodja Ahmed
Yassawi. Arystan-Bab, who became his spiritual mentor, gives it as a symbol of Islam. As Mohammad
(pbuh) said, Akhmad Yassawi immediately put it into his mouth. Then Arystan-Bab said, “Son, you do not
say “taste it”[ saved it for you for 400 years”. Akhmet Yassawi said, “Don’t you give me only bones of
dried persimmon?” [9].

Then Arystan-Bab took the talented child to his studentship. Yassawi wrote it as the given:

Jeti jasta Arystanbabqa qyldym sélem,

Osy halde myng zikirin qyldym tdimem...

Qurma berip, basymdy sipap, nazar qyldi

Mektep baryp, qainap tolyp, tasydym, mine, [10, 12]

Some legends say that this sahaba was Salman Farsi, lived long after, and nick name das Arystanbab.
All the books about Arystan-Bab are given here. However, people, who are aware of Islamic history, are
well aware of the behavior of Salman Farsi, the famous sahaba. His search for true religion and reaching
the Arabian Peninsula, finding the Prophet (peace be upon him) and then serving in the Islamic way of
life, along with the Muslim army during the lifetime of Umar ibn al-Khattab, came to the capital of Persia
Medina, history. At the beginning of the grave of Salman Farsi today in the soil of modern Iraq there is a
mausoleum and a mosque named after him. Historian Mukhtar Khodzha connects the reason for the
confusion of these people with their contribution to Sufism [4, 39]. Otherwise, the period of Salman Farsi
and Arystan-Bab lives have difference of four centuries. If this trust remains, then it would be clear in the
hadith of the Prophet.

There are three cemeteries in Central Asia called Arystan-Bab Mausoleum. One of them is in the end
of the Syr Darya, the second near Otyrar, the third is in the Syrdarya region, in the Bazar-Korgon district
of Kyrgyzstan. In all three of them, it is said as “Arystanbab is buried here”.

The emergence of several Arystanbabs is a normally. People always put the name of a person who
respects them. It is likely that the name Arystan-Bab, which spread Islam in Central Asia and has been a
spiritual teacher of Yassawi, is often referred to at that time. V.A.Gordlevsky in his book wrote: “The
spiritual land” of Akhmet Yassawi and Arystanbab’s grave are in Otyrar” [11,365]. That is, Arystanbab,
who was the source of Sufism, is in the Turkestan region. In Kyrgyzstan, Arystanbab was known as a
warrior fighting against the Kalmyk people living on the local people’s backpack.

In 1898 the name of Arystanbab was first published in scientific literature, named in the article titled
“Rarities of Otyrar city” by [.P.Poslavski. In 1903, it is also was mentioned in the research by A. Cher-
kasov, who studied Otyrar. His records show that the mausoleum of Arystanbab consisted of two rooms,
where his pupils were located, as well as in front of the tram. This building belongs to construction of the
14™ century. It has construction of the corridor, wooden carvings today.
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Arystanbab is buried here, in the manuscripts of the museum, the following chapters are clarified:

Qabiri Barab elinde,

Qalanyn qubyla jaginda.

Milleti Alla jolynda,

Babtar bab1 Aristanbab [12, 327].

The ancient Farab (Otyrar) city is called Barab here. The Arystanbab Mausoleum is located in the
west, 2.5 km far from Otyrar.

There is another legend connected with the burial of Arystanbab among local people. According to
the legend, all Muslims living along Syrdarya River participated in funeral of Arystan-Bab. And there was
an argument among the crowd about the place his body, should they put it in his birthplace or other sacred
places. Everyone was right in expressing their opinion, and when the dispute was over, the elders and
judges from every country came to the conclusion as this:

It was necessary to make three coffin of equal weight and to assume that the people gathered on the
funeral should not know in what coffin they were buried. When they were ready, people from everywhere
made their choice. After morning praying they embarked the body on their camels and go for. The people
living in the upper reaches of the Syr Darya brought their chosen coffin into the Bazar-Korgon district of
the Kyrgyz Republic, and the second coffin was buried in the middle stream of the Syr Darya. The third
group buried in the Syr Darya River down the present Kyzylorda region. It is true that at present there is a
great deal of debate among the country due to the burial place of Arystan-Bab. However, it is clear that the
body of Arystan-Bab is here. The answer lies in the stories of Ahmed Yassawi, and in conservation of the
Arystan-Bab mausoleum in 2004 may be the remains of a four-tiered cemetery at a depth of 35 cm. The
characteristic feature of the wall was the ceramic wall pattern [13].

18" century two domed buildings were built instead of the ancient shrine destroyed by the
earthquake. It had two corridors to support. Arystan-Bab Mausoleum is made of bricks burned by the local
population at the beginning of the 20" century. All of them were attracted by the people who went on a
journey.

As mentioned above, the building on the Arystan-Bab tomb was first described in 1898 by
L.T. Poslavski in the article. Since ancient times Otyrar has not been left out of the researchers’ pen. One
of the scholars called this place a mosque, one called it a shrine, another one was a mosque-shrine. This
building is a complex including mosque, corridor, mesjid, documentary, minaret towers.

And we do not know what happened at the beginning. Archeologist Mukhtar Kozha said this: “It is
difficult to say exactly what kind of construction was the most original building that has changed over the
centuries and has undergone various repairs. The oldest part of this complex should be a cemetery. Now
his floor is much higher than that of other rooms. The horizontally elevated walls adhere to a dome on the
same height, in the architectural style. Dome range is wide and high. The door to the mosque is oriented to
sunbath, namely the mosque. The first sign on the tomb is to be erected in the 12" century. This is the time
when Otyrar’s prosperity grew. The current cemetery and the dome room in front of it are similar to the
mausoleums of the 14" century. In this connection, one of the most commonly used legends is popular. On
the night when the walls of the mausoleum of Akhmet Yassawi were laid, the green flies were pulled
down by the horns. When the walls of the building are rebuilt, and their dome’s walls begin to diminish,
this event is taken again, and all of it were destroyed. This makes Amir a lot of thinking. A visionary man
reveals his vision, saying that the first teacher of Khodja Akhmet was a shrine over the Arystan-Bab
graveyard. According to elders’ legend, the mausoleum firstly should be constructed for Arystan-Bab,
because he was the teacher of Yassawi. Amir Timur completed the construction in Turkestan. As a witness
to the construction work carried out by Amir Temir, two wooden hinges on the part of the mosque can be
mentioned. The pillars that have been cut off from the hollow are expanded by an eight-sided, middle-arm.
Their head is decorated with neck and asphalt. According to the Moscow scientist V. Voronina, who has
studied the works and wrote a special article, similar shaped stands are not in any other memorial in
Kazakhstan or in Central Asia. Cuffed hands from an unknown chess player were made at the end of the
14™ or early 15" centuries. According to K. Akishev, Y.Ageeva, the ornament on these surfaces
corresponds to the traditional Kazakh theme. M.Sembin showed that the patterns of the dagger were
duplicated in the ornamental ceramics of the central mosque in central Kazakhstan. At present they are in
the archeological museum in Almaty. Inside the mosque there are copies of them. Arystan-Bab building is
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undergoing major changes in the early 20™ century. People living in Otyrar region have accumulated funds
for the reconstruction of the ruined building. The main entrance to the former building was to Mecca, and
the main facade of the building was to Turkestan and to Aziret Sultan. Towers on both sides of the tower
are laid in the corner of the corridor-gate, which is the result of the intention of the Turkestan cemetery.
There is a marble booth on the corridor and the Arabic face is 1327. This is the final time of construction
work, 1909 year.

Research has shown that Arystanbab is not one of the Sahabah, nor even a sheikh, but one of the
well-known scholars spreading Islam to the Turkic peoples and being a teacher of Ahmet Yassawi. And
his shrine in Turkestan is a miniature reminder of the fact that in the Middle Ages, Islam was a vast
expanse in the middle Ages and was once a center of science and education in this prosperous country. In
the eyes of the soul who came to visit the tomb of Arystan-Bab, it is clear that the history of the 10"
century rounds. The Arystanbab name is often referred to in the “Divan-I Hikmet” by Ahmet Yassawi.
Arystan Bab’s teaching activity is evident in the poems. In the first wording, he mentioned the first
meeting with his teacher, “at my seven years I gave my greetings to Arystan Bab”, while some aspects of
education include “Arystanbabam narrated the religion of Islam” (the second hikmet), “a thousand words
of kindness and goodwill” (the ninetieth hikmet) we will recognize.

“Arystan-Bab says: “Listen to Arystan-Bab’s words carefully,” are the nicely recited. His first part
was similar to the teacher’s answer to the question of what the disciples should be. It was proclaimed to
run away from all the evil and mischief that is to be made for world and career, and to turn the claimant to
the right path. In the wisdom it is explicitly disclosed that “those who avoid mischief” and “those who
practice faith “would be praised and thankful.

Hodja Akhmed Yassawi proved to be an example of Turkic writing and figurative poetry and the
ability to create artistic compositions. His literary works have brought a new impetus to the literary
tradition of the ancient Turkic soil, bringing it to a new level in the history of the Turkic world. As a link
between the folklore and the literature, he used the rumors of historical legends, prophets, and epitaphs
written in the Oriental literature, written in the Quran. His followers and Sufism preachers showed the
Turkic world to the whole world. Hodja Akhmed Yassawi has identified the channel of the Turkic
people’s national movement in the new Islamic civilization. He has worked hard on social and public
consciousness, combining a new religious ideology with godly shamanism and robustness.

In Yasawi’s “Divine Wisdom”, which originated from the rich literary tradition in Turkic soil, the
artistic and structural features of our original poetry were first developed. During his spiritual search, the
poet, who spoke with prominent Arab and Persian poetry, also mastered the vocabulary of these nations.
Yasawi’s stories, which are based on the content of the mind, and who have abandoned their pride, have
played an important role in insuring the Turkic poetry from exploitation.

Yassawi poetry was the basis of many processes in the literature of the Turkic peoples. The stories of
Yassawi, which play a cognitive, educational and ideological role, are of great importance both for their
own time and for the later era. There is a clear influence of Yasawi’s works from the artistic-structural
concept of the poetry of the Kazakh poetry and poetry of the Turkic world, which has gained credibility
and spiritual values. The text of the work “Divan-i Hikmet” has passed more than eight centuries in our
era. The oldest manuscript known to science is considered to be the 17" century, which is the number of
copies by his students who have been copied and changed many times after 500 years of writing. Such
destiny is typical for all Yasawi manuscripts. Numerous manuscripts and print versions of the hikmets are
also preserved in Kazakhstan, as in every part of the world. Due to the foregoing reasons, they have
considerable differences in the number, content, and language features of each other.

The researcher A.Abdrasilkyzy, collects the texts of wisdom, found in the personal library of Atakhan
Azlarakhoglu living in Sairam village, South Kazakhstan region. A former Turkish scientist Metin Akar,
published them in 2004 in Ankara. The Uzbek researcher N. Hassan has published a collection of 73
manuscripts, previously unknown to Yassawi, by making textual analyzes of a number of manuscripts
preserved at the Institute of Oriental Studies in Uzbek Scientific archives. It is necessary to co-work with
Uzbek scientists, who have accumulated extensive experience in the study of medieval texts while
studying the texts of Yasawi’s works. Also, in the hands of individuals living now in the Turkestan region,
there are many versions of hikmets copied by authors who sang in the tradition of the wisdom founded by
Yassawi [15].
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The stories of Yassawi are written in Turkic language. The poet’s root comes from the Arab tribe, the
family of Prophet Mohammed, but there is no conflicts in the fact that the thirteen grandfathers of
Yassawi, lived the Turkic middle-aged, grew up in the Turkic land, speaking Turkic language. It is well-
known that emotionally-charged feelings are only transmitted in a language that is conscious of childhood.
Therefore, it is necessary to admit that the wisdom in the Turkic language is a natural phenomenon and
acknowledge the nature of the mystery. It is true that Yassawi, who felt himself as a Turkic mother, who
was a Turkic people and who called the Turkestan region as his “native land”, wrote in his native
language.

In the “Book of wisdom”, which is considered to be the highest of the Yassawi heritage, four
geniuses of the basic “Shariah”, “Tariqat”, “Maghrefat”, and “Hakikat” are praised. “Sharia” is the basis
of Islamic laws and customs, which is a symbol of the Islamic way of life and a good example of teaching
it. It is a great example of a manifestation of a difficult moral education, which makes it possible for
Muslims to be taught by human beings.

“Tariqat” is the propagation of the purpose of Sufism. That is to teach the generations to cultivate the
genealogy, honesty, justice, purity, integrity and harmony through psalms. She brings the student to
kindness, charity, and hospitality. The source of these branches of education speaks to the people
inadequate.

“Maghrifate” is to know and read the religion, that is to say, praise and worship Allah. If you love
the poet, the pagan, the orphan and the widow, and if you do good to them, then God will be pleased with
you, and will do what is right and achieve your goal. Thus, the teacher delivers the readers the most basic
findings of moral education through poetry, and conveys to the reader and listener that God’s path is the
candor of humanity.

“Hagqiqat” is the ability to worship God, that is to say, to worship Allah, the Creator of the whole
world, to worship Him and to believe in the power of God is the duty of every Muslim, to teach the
generations to faith, “Iman Nuri”, “Haqiqat Dariasy”, the goals of a person to be pure. In this work, the
scientist of Turkestan studies mainly four issues. The first is to recognize Allah, the second to worship
Allah, the third - to ignore the world’s injustices, to protect those who are victims of injustice and to bring
them to justice, and the fourth - to abandon the false world to prevent the dark spots of this world. Here
are four complicated and complex issues, which are constantly reviewed and smashed in their stories.
There are four lines in two places, and it is convenient for the general readers to memorize them. The
number of fictitious figures is four thousand and four hundred. It is possible to give it the proofs of
wisdom.

Qul Qoja Ahmet, arbir sozing dertke darmen,
Talipterge baian qylsam, galmas arma.

Tort myng tort zhuz «Hikmet» aittym haqtan parmen,
Parmen bolsa olgenimshe soylesem men. [16, 111]

That’s how it used to be in life stories. Now he is not sure how much he has written. The age at which
he came to Turkestan, the age at which he was a scientist, how old he lived, how old he was, and how old
he was when he was in “Qyluet”.

“Diwan-i-Hikmet” tell us that Arystanbab's teaching is a way to promote the spirituality of the person
by praising the content and the Sufism. In the 97th year of Yasawi's work:

Télibpin dep aitady, «wallah, billdh» nainsaf,
Nekesizge qaraidy kozderinde joq ynsap,
Kisi malyn jep jurer, sodan dili emes saf,
Arystan babam sozderin esitingiz tabarak.

Talibpin dep aitady, kdngilinde joq zérdey nur,
Shyn tilibti surasang ishi, tysy gawhar diir,
Xaqga aian syrlary, jemisteri taza nur,

Aristan babam sozderin esitingiz tébarik.

Aqir zaman iimbetteri naqyshtaidy uilerin,
Népsi zawqna berilip buzar, dr dem, kuylerin.
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Kerbezdenip, sdndenip, parpazdaydi boilaryn,
Aristan babam s6zderin esitingiz tabarik, [16, 111] -

saying that Arystan-Bab learned the way of recognition of the truth, whether the power of the country was
in your hand, take care of the country, be careful of the power of the Kazan rule, stay on the road and not
be able to approach the way of God. Abay’s poems can be seen in this scene.

Only Heartfelt heart, goes to the Truth, but not anything ... The way of smart of heart says that if you
love Love for Tengri, you can attain the goal of pure love, pure love at all times. Abai says:

Alla degen soz zhengil,

Allaga awyz qol emes.

Yntaly jurek, shyn kongil,

Ozgesi Haqqga jol emes.

Denening barsha qwaty

Onerge salar bar kushin.

Jurekting aqyl swaty,

Mahabbat qylsa Tangir ushin [17, 257].

With these words, Yassawi and Abai say that God’s pleasure can only be achieved with heartfelt
heart and sincerity. Therefore, the Muslim should first of all attach himself to the heart, not to the human
language. Nobody can take the faith that is in the heart. No burden of life can destroy the heartwarming
heart. Only then wewill our family, our society, and our country”.

In the doctrine of Hodja Akhmed Yassawi, the service of the Allah begins with serving the people.
But the condition for serving the people and the nation is the so-called character of the soil and its
prohibition. The soil is a characteristic and dedication to its people implies perfection. Hodja Ahmed
Yassawi says that in order to achieve perfection he must have a man open (strong love) and be in pain.
“The unhappy man is not a human being; The unhappy man is the animal, listen to it”. The “unfathomable
person” on this path is an unresponsive, indifferent, anxious person in the face of nationality, society, and
homeland, without human feelings. The “unlucky man” is a soul that is ignorant of the goddess, that is, a
God who has been deprived of God’s gift of man, who does not value his human dignity, does not seek to
be reasonable, and does not care about the world, man, nature, and all that is in the Creator’s. The fateful
person has a special place in the teaching of Hodja Ahmed Yassawi. He says in his wisdom: “Knowledge
is a lamp, and your soul is lighter, and your tears are fat”. The dreadful, harsh man is burning in a flaming
fire, looking at the faults of the society and seeing the faint-heartedness of the society and tears, efforts
and emotions. True grief is accompanied by this illness. It is a source of energy that leads to perfection. In
the doctrine of Hodja Ahmed Yassawi, the purpose of the human being is to worship idol worship, which
he says “For you, for the sake of pious worship”. This is the supreme aspect of obedience to the truth.
Hodja Akhmed Yassawi, who sees God’s love with the love of God, sees it as a matter of honor, without
discriminating against any human being created by God. The wisdom behind saying, “The disbeliever is a
sinner, our Lord is a deceiver”, The wise man’s wisdom, regardless of religion and religion, is to show
him respect and humility as a Prophetic Sunnah (system, law, principle). Because Akhmed Yassawi’s
doctrine is religion that is infinitely clear (love) that does not fit into the context of Mecca. In the world of
Ahmed Yassawi, people are described as “a man of a kind, a human being”, a “perfect man” and a “human
being”.

In Ahmed Yassawi’s doctrine, “tranquility” and “reaching the truth” are realized through moral
perfection and character. The path to God leads the community to the service of the human being -
through direct morality. As a result, the type of “perfect human” is formed, allowing for spiritual purity,
self-control. By inviting the nomadic Turkic community to faith, Hodja Akhmed Yassawi’s teaching has
made a major change in the culture of the Turkic peoples. Taking into account the fact that the traditional
Turkic world is fundamental to religion, it is not difficult to understand the reasons for Sufism's cognition
as the most important feature of the Turkic Muslim identity. In the context of religion phenomenology, the
nature of this phenomenon can be seen from the fact that the old episodes of the spread of religions cannot
be totally eliminated, and the new ones find their place on the basis of these values, insights, concepts.
Often, the ancient religions, together with mystical institutions, continue to exist in the form of “people’s
religiosity”. The phenomenon of this phenomenon can be seen in the Sufi-moral doctrine of Hodja Ahmed
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Yassawi. The symbolism of the Prophet Muhammad (Peace and Blessings be upon him) through his
“Kurma” symbolizes the fact that the phenomenon of Arystan Bab is a “cause” of this phenomenon, his
life is similar to the Prophet’s life, that is to say, is an important methodological, phenomenon and novelty
of spreading Islam to nomadic Turks in his teachings [18].

The founder of the religious and mystical school, which contradicts the traditions and customs of the
local people, Khoja Akhmed Yassawi and his works, led the Turkic tradition of Sufism. He denied the
notion that “Islam can be recognized only by Arabic” and uttered the Sufi literature’s principles in the
ancient Turkic literary language - Chagatai. It was written in poetic language closely related to the local
people in order to fully understand the Arabic text of the Holy Book, to reveal the Sharia’s secrets and the
principles of religion to the general community in its own language.

Hodja Akhmed Yassawi developed a model of Turkic writing and figurative poetry, proving that the
Turkic languages have the potential to create artistic compositions. His literary works have brought a new
impetus to the literary tradition on the ancient Turkic soil, bringing it to a new level in the history of the
Turkic world. Thus, the predominantly didactic nature of Turkic literature has been filled with
propagandistic thoughts. He used the rumors of historical myths, prophets, and epitaphs of the Sacred
Stories, which were pre-written in the Creative Literature, which were preceded by the Quran, as a link
between the convergence of the folklore and the written literature.

Hodja Ahmed Yassawi, a Sufi philosophical treatise that was born by the Turkic people and Muslim
medieval scholars for the spread of Islam, made a significant legacy for the future generations. His work
“Divan-i Hikmet” is designed to describe complex issues, such as humanity, morality, justice, and
reputation [8].

The next work of Yassawi is called “The Book of Worship and Prayer”. In his pagan poem, he has
thoroughly examined four great articles of the Sufism. They explained the issues of Sharia, Tariqat,
Magqrifat, Haqiqat, and told that they would be further divided into ten or ten magams. Here are some of
the foremost scholars who said that if one walks over it, he can be a mule, shaikh, mujah, kopan, ishan, a
teacher. Anyone who does not pass these precepts will not be able to rise to Sufism, dignity, gentleness,
laziness, piousness, piety, and the right to wear a slipper / jacket. And now he has to underline another
need to go forty more points to rise to the definite level. At this point, only the people of the Sufis will
have their “soul”. This is the main purpose of the Sufism. Only through the disclosure of these stingy eyes
can a human being be caught by God.

And “Minazhatname” is a two-volume poem (hikmets), written in two parts, with two words.

In the first, God commands the Almighty to pray, and in the other, the general readers are
commanded to know God through the study of the wisdom. While it is very short, the version is written in
a language that is readily accessible to readers. At that time, the Turkic peoples had different
interpretations of the Turkic-speaking peoples, and the inscription was written in Arab graphics. Through
reading this work, the general readers hinder themselves from evil and try to prevent their passion. The
main objective of the looters is to suppress their evil deeds.

The next work is Mirat-ulKulub. In this essay he studied the issues of Shariah, Maghrefat, Tariqat,
and Truth (Haqiqat) in the basis of “Yassahi”. This name depends on the meaning of the work. Anyone
who reads this work will see their mistakes and begin to self-discipline. That is why it is called “the mirror
of the mood”.

Conclusion. As we mentioned in previous researches the development of cultural heritage of Great
Silk Road from the literary, cultural, historical and economic point of view in Turkestan region. The
leader of Kazakhstan N.A. Nazarbayev in his article “Seven facets of Great Steppe”, points to the Great
Silk Road business and emphasizes its value in global development. Since Great Silk Road is not just
measured today, the location of the Turkestan city along the Great Silk Road, which was the beginning of
civilizations in the Turkestan region, and the historical monuments in Sauran, Turkestan, Sidaq, Karaspan,
Zhuantobe, Kultobe and Burzhar were not only the world trade places, but also centres of books,
handicrafts, literature. The contribution of this sacrel lands to the development of culture is historically
analyzed [19, 170]. As far as we know, Kozha Akhmed Yassawi’s work has become a tradition in the
Turkic-Muslim world, and it has become a tradition to writeas Yassawi. The book “Divan-i1 Hikmet” made
a special contribution to the development of religion in Turkestan, along with the Great Silk Road. In Asia
Minor, Bektash Veli, Yunus Emre, and Suleiman Bagqirgani, were seen by Hodja Ahmet Yassawi. From
the 12" century, Hodja Akhmed Yassawi, who has had a significant influence on the world outlook of
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Turkic people, was reflected in the works of Kazakh poets from AsanKaigy to Abai and to the present day.
The building of the Mausoleum of Khoja Akhmet Yassawi in Turkestan, the royal architecture of
Turkestan, and the Arystan-Bab mausoleum in Otyrar, have become not only a miracle of architecture, but
also a place of worship as the center of science and education, where all the Muslims meet. The world’s
most attractive architecture is the magnificent architecture of the universe, and the research findings of
Turkestan’s history and civilization, the center of spirituality, the second Mecca in terms of religious
values, attract world attention. That is why we can say that Turkestan civilizations along the Great Silk
Road cannot be exhausted.

ARTICLE AR05132474 Modernization of the cultural heritage of the Great Silk Road (based on the
Turkestan region) on the basis of a complex study of cultural monuments, was sponsored by the Ministry
of Education and Science of the Republic of Kazakhstan.
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YJIBI )KIBEK KOJIbI BOMBIMEH TYPKICTAH OPKEHUETIHIH JAMYbI

AnHoTanus. Makanana Apeictan6ab nmen Koxka Axmer Slccayn, Ka3ipri 3aMaHHBIH OJIeMI'€ TaHBIMAJ FallbIM-
napel, oHbIH imriHge Typkictan, Oteipap cuskTel ¥ibl JKiGek oJapl OOWBIHAAFEI ©PKEHUETTEPHAIH JaMybl Typajbl
OumiMaepiHiH MaHBI3B TalAaHaAbl. byl mailpiMpaymap Tapuxu IIBIHABIK [€H KOPKEM CHIIaTTaMa TYPFBICHIHAH,
apxamKalblK aHBI3IAp MEH oHriMenepiaeH Slcaym Tapuxbl KapacTelpeUiaasl. Emimismin Tysremn IIpesumenti
H. ©. Hazap6aeBToiH "¥ib1 JlamaneiH keTi KbIpbl" aTThl MakanachiHna YJbl JKiOEK KOJBIHBIH MaHBI3BI Kapac-
ThIpbUTanel. CoHai-ak, OHBIH KapJbIFel OOWbIHIIA TypKicTaH Kajnachl OOJBIC OPTajbIFBl MOpTEeOeciHe e OOJIIbI
YKOHE OPTaFacBIPIIBIK COYJIET )K00aChl HETi3iHAe eCKi KajJaHbl KaiTa KaHFBIPTY Typasibl MIemiM KaObUIIaH Ibl, OYTiHT]
Tagna A. flcaym KeceHeCiHIH apKacblHIAa OHBI TYPKI OPKEHHETIHIH KepeMeTi peTiHAe KapacThIpyFa OOJabl.
TypkicTan OapiblK MyChUIMaHAApAbl KaOBUIMAWTBHIH TiHH OPTaNBIK Oousbim TaObUIamel. Axmer Slcaym "nuBaH-H-
XukMmer" MakanachlHAAFbl MaTepUaNIap 9aedu, Tapuxu, GrurocousuIbIK xKoHe OitiM Oepy Ke3i O0JIbIN TadbLIa b

A. Banrataesa', P. Ec6anaesa’, M. Lllaiixuctamosa', Hamxue Houineis?, A. Beckemnuposa!

"MexnyHapoHbIi Ka3axCKO-Typelkuii yuusepcuteT uM. A. Slcasu, Typkecran, Kazaxcran,
2Vuusepcurer ['asu, Aukapa, Typuust

PA3BUTHUE IMBWIN3ALNU TYPKECTAHA HA BEJIMKOM HIEJIKOBOM IIYTHU

AnHoranus. B crathe aHanmmsupyeTcs 3HaueHHE 3HaHUIN AppicTanOaba n Xomku Axmera SlcaBu, BCEMHUPHO
W3BECTHBIX YYEHBIX, B TOM YHCJIE Ul Pa3BUTUS TaKUX LUBHIM3ALMH, Kak TypkectaH, OTelpap BIoibp Bemmkoro
[enkoBoro myTH. OTH CY)XICHUS pacCMaTPHUBAIOTCSA C TOYKH 3PEHUS] HCTOPUYECKON MPaBIbl U XyI0KECTBEHHOTO
ONMCAaHMsI, OT apXauyecKUxX JIEreHI W paccka3oB 10 ucropun Scasu. B craree IlepBoro IlpesuneHta crpaHbl
H. A. Hazap6aeBa “Cemb rpaneii Bemukoit Crenn” paccMaTtpuBaeTcs 3HaueHre Benukoro IllenxoBoro myTtu. Taxke,
0 ero ykasy ropoj TypKecTaH IOJydusI cTaTyc 0OJacTHOTO IIEHTPa M NMPHHSUI PELIEHHE O BO30OHOBIEHHH CTaporo
roposia Ha OCHOBE CPEIHEBEKOBOTO APXMTEKTYpHOTO IpoekTa. Ha ceromHsmHuii aeHp Onmaronapsi MaB30Jei0
A.SIcaBu ero MOXHO pacCMaTpPUBATh KaK UyJ0 TIOPKCKOH IUBHIM3AIMA. TypKeCTaH TakKe SBISICTCS PEIUTHO3HBIM
LEHTPOM, KOTOPHI NpWHHMAaeT BceX MycCyibMaH. Marepuansl B craTthe Axmena SlcaBu "nuBaH-u-Xukmer"
SIBIISIFOTCS! JINTEPATYPHBIM, HCTOPHUYECKNM, (HHIIOCO(PCKNM 1 00pa30BaTEIbHBIM HCTOUHHKOM.
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GROWTH OF ECOGEOLOGICAL STRESSES IN MOUNTAINOUS
GEOSYSTEMS IN THE CONDITIONS OF ACTIVATION MODERN
DANGEROUS GEOMORPHODINAMICPROCESSES
(on the example of Azerbaijan)

Abstract. The questions of negative influence of modern dangerous geomorphodinamicprocesses (MDGP)
within the limits of the Azerbaijan are considered in the article. With the purpose of definition of a degree of
influence of modern dangerous geomorphodinamicprocesses to the human and on an economic infrastructure the
classification of territory by a degree of ecogeomorphological dangers and division into districts of ecogeomorpho-
logical areas was carried out.To evaluate the structure of modern dangerous geomorphodynamic processes we used
the method of expert and statistical estimates of the area of propagation (intensity) of a process in geoecological
region.Analysis of modern dangerous geomorphodynamic processes within ecogeomorphological regions of
Azerbaijan, mountain geosystems that have been actively developed in the recent years for development of mountain
tourism, agriculture, etc. allows us to conclude that in this region the most dangerous processes are earthquakes,
landslides, mud flows, caving, sheet and river erosion, etc. They create overall ecodynamically stressed situation that
requires to conduct advanced consistent, large scale expert evaluation of ecogeomorphological situation within the
boundaries of each mountain ecosystem prior to its large-scale development for mitigations of the threats for human
activities. The results obtained during the assessment of the effect of natural and man-caused factors on the stability
of montane ecosystems may be used to forecast dangerous natural phenomena and to research geodynamical
dangerous geomorphodinamic process not only in Azerbaijan, but also in other regions of the Alpine-Himalayan
orogenic belt.

Keywords: of modern dangerous geomorphodinamic processes, ecogeological stresses, ecogeomorphological
danger, Caucasus, Alpine-Himalayan montane system, tectonics, ecogeomorphological regions.

Introduction. In the end of the 20™ century and beginning of the 21 century the mankind entered
into the period of the severe environmental crisis caused by overall destabilization of geosystems of the
Earth under the excessive technogenic pressure. The crisis resulted from social and economic processes
occurring in different countries and regions of our planet which are constantly provoked by economic
blunders and sometimes simply by the negligence and lack of professionalism with regards to the
environment. The intensity and the scale of human impact on the geosystems continuously grow together
with the development of technical equipment and power supply capacity. Another factors that aggravate
environmental crisis are modern dangerous geomorphodinamic processes such as earthquakes, eruptions
of volcanoes, floods, avalanches, mudflows, landslides, cavings, etc. that are frequently triggered by
anthropogenic impact [1-7]. The understanding of the danger and magnitude of environmental crisis that
attain global trends predetermined the resolution of the problems of interaction of nature and humans as
one of the focus areas of studies. In that respect the least resistant to external impacts, the most geody-
namically active and strongly crushed geosystems of the young alpine-type mountains that are developed
in the area of intensive convergence of heterogeneous geoblocks — lithosphere plates are the most the most
vulnerable. Such geosystems have unstable intercomponent links that are relatively easily broken in the
result of intensification of external impact which destabilizes these systems. Then their balanced
development is disrupted and the probability of disastrous events affecting large areas increases [8-11].
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Azerbaijan is situated in geodynamically active zone. Its area is characterized by high potential
possibility of development of dangerous endo- and exogeomorphological processes.

It is known that modern dangerous geomorphodynamic processes are developed almost everywhere
within Alpine-type mountainous regions. According to available data their consequence significantly
increases especially in the mountainous regions of Azerbaijan.

To determine the degree of development and impact of modern dangerous geomorphodynamic
processes on people and on economic infrastructure within the mountainous regions of Azerbaijan we
identified the classes of environmental hazard and ecogeomorphological regions with characteristic types
of modern dangerous geomorphodynamic processes. However each of ecogeomorphological regions like
all geosystems of Azerbaijan in general is significantly differentiated in terms of the range and degree of
modern dangerous geomorphodynamic processes. Regions differently respond to modern dangerous
geomorphodynamic processes occurring within their boundaries. The diversity of such reactions is very
great both in terms of the strength and character of consequence for the nature, population and economy of
the region.

The studied region has very complicated morphotectonic structure and it is marked by wide develop-
ment of tectonic mantles, olistostromes, ophiolites, magmatic and mud volcanism and also by frequent
change of the direction of strike of large morphological structures, activity of seismotectonic and modern
tectonic processes, sharp differentiation of exogenic processes, etc.

Materials and methods. To evaluate the structure of modern dangerous geomorphodynamic
processes we used the method of expert and statistical estimates of the area of propagation (intensity) of a
process in geoecological region.

Results of research. Azerbaijan occupies the area of collision of such global tectonic plates as
Eastern European and Arabian plates. Modern morphotectonic framework of this region was formed as a
result of subduction of Mesotethys oceanic crust under Anatolia-Iranian (up to the Upper Cretaceous) and
collision of Trans-Caucasian continental crust under the Scythian plate and Anatolia-Iranian plate under
Trans-Caucasian plates [12]. The occurring different morphotectonic processes created such complicated
structure area where both results of rifting (extension) and folding (compression) occur. Intensive but
differentiated horizontal and vertical tectonic movements caused by them created rootless structures of the
Greater and Minor Caucasus. Differentiation of compressions within the boundaries of the studied area
determined the development of imbricated zones, brachiformmorphostructures and the intensity of
numerous disjunctive and plicative dislocations determined thrusting of near-surface rock plates on each
other which results in the formation of large near-surface overthrust sheets, olistostromes, olistoliths, etc.
that strongly changed the morphology of the relief of this region.

Fault tectonics plays significant roles in the development of the modern relief of mountain regions of
Azerbaijan under the conditions of the increase of tangential compression and extension. The mountain
relief is especially complicated and mosaic in the areas of intersection of faults and dislocations of
different direction and order. Large morphostructural blocks and their internal differentiation in the area of
dislocations create complex, dynamic horizontal and vertical division of the area. It is expressed by the
fact that in these areas intensive exogenic processes are almost always confined to weakened
endogenically divided parts of the Earth's crust, i.e. to zones of development of faults. They are associated
with the block tectonics and are limited by them [8]. It is found that in the orogenic regions almost all
large river valleys are confined to complicated and multiorder grid of lineaments - faults (figure 1).

Within Azerbaijan the Major Caucasus forms large E-W mountain belt that stretches over several
hundreds of kilometers from Tinov-Rosso mountain (3374 m) in the west to the Absheron Peninsula in the
east. Tectonically the Major Caucasus is a large and complex structure mega anticlinorium composed
mainly of sedimentary rock of Mesozoic, Paleogene, Neogene age and Quaternary sediments developed
along river valleys, in intermount basins and on flat surfaces of watersheds. In the Major Caucasus high-
altitude ridges alternate with massive plateaus, large intermount and intramount basins, high-altitude
glaciers. The processes of ancient and modern erosion have a deep footprint almost everywhere in the
mountain relief. They formed a dense grid of numerous differently oriented deep and narrow river valleys
and gorges. In general the Major Caucasus is highly mobile geotectonic zone that composes one of the
main seismically active belts of the Earth. Overall magnitude of the modern uplifts of the Major Caucasus
in the area of peaks Bazardyuzyu, Shakhdag, Tufandag in Pliocene-Quaternary period exceeds 3600 m.
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Figure 1 — Map of morphotectonic interpretation of lineaments of the Eastern Caucasus and the adjacent areas

Legend

Lineaments that correspond to faults (thrusts and overthrusts) of longitudinal (Minor Caucasus) direction: 1 - Regional
deep faults that limit large longitudinal folding and block steps; 2 — Local faults corresponding to the boundaries of longitudinal
folding and block morphological structures; 3 — Faults that determine the details of morphological structure.

Lineaments that correspond to faults (strike slips) of transverse (anti-Caucasus) direction: 4 — Regional deep faults that
limit transverse megablocks; 5 — Local faults that correspond to the boundaries of transverse block segments; 6 — Faults; 7 — Large
interregional diagonal volcanic centers; 8 — Contour of the circular object of Samur; 9 — Great volcanic centers; 10 — Ringed
structures (tectonic and volcanogenic). 11 — Geodynamically stressed fields.

The above general geodynamic features of the relief of the Major Caucasus predetermined wide
development of various modern dangerous geomorphodynamic processes within the boundaries of this
mountainous region. Some of them (earthquakes, landslides, cavings, deep and surface erosion, etc.)
during their development create a tense ecodynamic situation.

Taking into these data we divided the area of the Major Caucasus into the following ecogeomor-
phological regions:

1. North-Eastern slope of the Major Caucasus;

2. Southern slope of the Major Caucasus;

3. South-Eastern part of the Major Caucasus.

North-Eastern Slope of the Major Caucasus - class 3 - high ecogeomorphological danger. North-
eastern slope of the Major Caucasus is situated to the north of the watershed line of the Major Caucasus
Mountain Range and stretches to the coast of the Caspian Sea. It covers the northern slope of the Major
Caucasus Mountain Range, Bokovoy Ridge and adjacent area. Four structural and denudation longitudinal
steps are defined: Samur-Devechy, Gusar-Siyazan, Shakhdag-Khyzy, Tufan [8,12,13, etc.]. Geody-
namically active heterogeneous overthrust-folding morphological structures with characteristic set of
modern dangerous geomorphodynamic processes [14,15] are defined within the boundaries of the north-
eastern slope. Nival caves and deep depressions of caroid type, kars, circuses, trough valleys, snow ero-
sion are developed in high-altitude zones that is characterized by high intensity of divisions and wide
development of nival-glacier relief forms. Areal landslides, stream landslides, collapsing landslides
(basins of rivers Gilgilchay, Babachay, Atachay, slopes of Nokhular, Sokhyub, Yerfin, Khaltan syncline
basins), avalanches, rockslides, solifluction and defluction processes are common [16,17,18] (figure 2).
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Figure 2 — Structure of modern dangerous geomorphodynamic processes
within the boundaries of north-eastern slope of the Major Caucasus

Southern Slope of the Major Caucasus - class 3 - high ecogeomorphological danger.The southern
slope of Major Caucasus Mountain Range in Azerbaijan is situated between Mazymchay river in the west
and Girdymanchay river in the east. Low-hill terrain, medium mountains and highland is distinct within its
boundaries. It is intensively divided by transverse river valleys separated by numerous branches of Major
Caucasus Mountain Range that have erosion origin and complex orographic structure. Tectonically the
southern slope corresponds to Tufan anticlinorium and Zagatal-Govdagsynclinorium composed of Jurassic
and Cretaceous shale, sandstone, limestone that intensify weathering, denudation, erosion processes and
accumulation of thick loose sediments that participate in formation of different relief features and
mudflows [19]. The earthquake magnitude reaches 8-9 especially in the area of intersection of active
faults. High seismicity of the area creates stresses in the relief which intensifies modern dangerous
geomorphodynamic processes. Nival-glacial and gravitational processes (avalanches, landslides, cavings,
trough valley, karst, circuses) occur in highland area on the background of intensive neotectonic uplifts.
Erosion-denudation and gravitational processes (mudflows, landslides) prevail in the middle mountain
belt. Erosion processes prevail in low-mountain terrain area where mudflow, alluvial-proluvial and
landslide formation accumulate along river valleys (figure 3).

South-Eastern part of the MajorCaucasus — class 2 — medium ecogeomorphological danger.
Mountainous Shirvan geomorphologically is a part of single Shemakha-Gobustan zone. Geotectonically it
corresponds to two tectonic zones - Zagatala-Govdag in the north and Shemakha-Gobustan in the south.
Elevations range from 200-300 m to 2200-3629 m. Orogenic processes, fault block movements also occur
in the modern time which evidenced by earthquakes with magnitude of 9 and greater. Modern dangerous
geomorphodynamic processes have complex regularities of areal propagation. Seismogravitational,
gravitational, erosion-denudation, etc. processes are prevalent. Landslides, slips, badland (the valley of the
middle course of the Sumgaitchay river and south-western slope of Lyangyabiz ridge), clay karst are
common. A number of mud volcanoes are located here — Demirchi, Astrakhanka (Gyzmeydan), etc.
[20, 21].
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Figure 3 — Structure of modern dangerous geomorphodynamic processes
within the boundaries of southern slope of the Major Caucasus

Arid-denudation processes and relief forms created by them (badland, clay karst, etc.) become
common in Gobustan (in its south-eastern part). Mud volcanoes Touragay (400 m), Greater and Small
Kyanizadag, Cheildag, Davalidag, etc. are situated in superimposed Jeyrankechmez syncline depression.
Earthquakes magnitude reaches 7-8 (figure 4).
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Figure 4 — Structure of modern dangerous geomorphodynamic processes
within the boundaries of South-Easternof the Major Caucasus

The area of Minor Caucasus was divided into the following ecogeomorphological regions:

1. North-Eastern slope of the Minor Caucasus;

2. South-Eastern part of the Minor Caucasus.

North-Eastern Slope of the Minor Caucasus - class 2 - medium ecogeomorphological danger.
North-eastern slope of the Minor Caucasus includes the slopes of Shakhdag and Murovdag ridges,
Shamkir dome-shaped upland, Bashkend-Dastafyur basin. On the side of Kura depression it is bounded by
the Pre-Minor Caucasus deep fault.

Gazakh ridge, Shamkir uplift, Pant ridge and Geygel uplift are large morphostructural elements of the
north-eastern slope of the Minor Caucasus.

The lithology of composing rock plays a significant role in the plasticity of the modern relief. Their
resistance to denudation is attributable to syncline peak Kyapyaz (composed of Upper Jurassic limestone),
syncline plateau within Baskend-Dastafyur basin in the interfluve of Dastafyurchay and Gyandzhachay
rivers and monocline ranges of peaks Ganly, Gamyshly, Murtuzdag in Shakhdag ridge.
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The watershed of Murovdag ridge is strongly divided. The rocky-alpine relief is developed here.
Nival-frost and gravitational processes prevail here facilitating significant renewal of slopes.

Ancient glacial relief forms are well preserved in the near-watershed part of Shakhdag and Murovdag
ridges at the elevations of over 2400 m. A series of kars located at the altitudes of 2400 and 2600 m is
developed in the head of Shamkirchay and Gyandzhachay rivers. Kars were preserved at elevations 2800,
3100 and 3280 m in the area of Gyamyshdag mountain. To the east the kars are preserved approximately
at the same elevations — up to Murovdag peak. These forms of glacial relief belong to Upper Quaternary
glaciation of the Minor Caucasus.

The elevation of landslide areas ranges from 1000 to 3000 m. Maximum atmospheric precipitation
(600-900 mm) is confined to this strip. Landslides and mud flows are widely spread within the largest
basins (Khoshbulag, Dastafyur and Novosaratovskaya) and their sides. They are especially well traced in
the river terraces of valleys of Zeyamchay, Gyandzhachay, Shamkirchay, Kyuryakchay rivers and their
tributaries. Dastafyur basin and closely located Khoshbulag basin are abundant in large mud flows-
confined their southern sides. Numerous mud flows are observed in the area of Geygel lake and at the
large benches near Kyapyaz mt. and in the head of Buzlukh river. A large technogenic landslide with
width of 520 m, height from 5 to 30 m and over 4 mln. m® of landslide material was formed in the
southern part of Dashkesan mt. due to improper extraction of waste rock. Lateral speed of the movement
of the landslide has been 0.36 cm/day since 1990 due to freezing of soil in winter and melting in spring,
snow melting, seismic movements.

Landslides are especially common in the head of Gyandzhachay-Shamkirchay rivers and in the
adjacent areas. They significantly reduce the area of mountain meadows. Therefore, exposed, strongly
degraded and potentially geodynamically dangerous areas expand. Intensive deforestation in the middle-
mountain area of the studied region intensified landslide dislocations.

Cavings are confined to the slops of monocline ranges and uplands in the north-eastern periphery of
the Minor Caucasus which are composed of sedimentary and volcanogenic-sedimentary rock. The cavings
in the northern slopes of Kyapyaz mountain are gravitational and tectonic formed during disastrous
seismic activations (for example, Geygel lake was formed in 1139).

Rock slides are spread within the boundaries of highland and middle-mountain belts but they also
occur on the slopes of ridges. They are also confined to the sides of valley of Zeyamchay, Gyandzhachay,
Shamkirchay rivers, etc. Earthquakes magnitude reaches 9 and more (figure 5).

16%

Figure 5 — Structure of modern dangerous geomorphodynamic processes
within the boundaries of north-eastern slope of the Minor Caucasus

South-Eastern Part of the Minor Caucasus — class 2 — medium ecogeomorphological danger.
South-eastern part of the Minor Caucasus is represented by Garabakh ridge and Garabakh volcanic
upland.
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Garabakh ridged is intersected by Terter, Khachinchay, Gargarchay transverse deep faults and their
branches along which strike-slip movements occurred in the modern stage. Geomorphological
consequences of faults and differentiated movements along the faults is sharp asymmetry of the slopes of
Garabakh ridge and lateral deformation of its watershed where highly uplifted rocky massifs being
partially the centers of Mesozoic volcanism alternated with deeply submerged through valleys and pass
saddles with gradient ranging from 300-550 m to 700-900 m.

Transformation of morphostructural plane and river systems significantly affected modeling of
morphological structures that complicated the conditions of development of their morphological
sculptures [13].

Landslides occur in the bedrock in the basins of Terter, Akeri rivers. In the central part of the Minor
Caucasus landslides are associated with ophiolite strip. Serpentinite and serpentinitized rock that is
common here is characterized by strong crushing, intensive fracturing and weak resistance to denudation.
Under favorable conditions separate blocks and masses of this rock move along shear planes and tectonic
slipping planes which well observed on the southern slope of Murovdag ridge in the head of Seyudlyuchay
river, Levchay, Bulangysu river, etc. Cavings and talus material are widely spread in the area of Gyrkhyz,
Sary-Baba, Beyuk-Kirs, Ziyarat mountains, etc.

The main features of Garabakh volcanic upland are determined by Upper Pliocene Quaternary
volcanism and the elements of its relief are determined by modern subnival-denudation and ancient glacial
processes. Beyuk, Ishygly, Gyzylbogaz and Kechaldag massifs composed of Late Pliocene lavas of
different composition have dissected relief.

Lava sheets form highland plateaus with steep slopes and low (150-100 m and less) relative
elevations. Lava sheets (Terter, Minkyand, Bazarchay, Pyarichyngyl, Gyrmyzydag, etc.) were formed both
in river valleys and on the plateau surface. Almost lava streams have stepped surface attributable to
repeated lava outflows. Holocene lavas are characterized by piles of boulders, blocks (sometimes up to
305 cm) that form felsenmeer — chyngyly. Pyarichyngyl which is the largest boulder field within Trans-
Caucasian upland is situated here.

Exaration and accumulation forms of the Quaternary glaciation are preserved in the highland part of
the upland. They are represented by kars, circuses, trough valleys, moraine hills, knobs, ridges, inter-
moraine, closed lows which are more widely developed in Beyuklshygly and Gyzylbogaz massifs, in the
head of Terter river (Garakhach, Aiychyngyl) and Eastern Arpachay river (Sarymsagly river). Exaration
glacial forms (kars, circuses, through valleys) are have absolute elevations 2900-3300 m, accumulation
feature have elevations of 2600 m (figure 6).
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Figure 6 — Structure of modern dangerous geomorphodynamic processes
within the boundaries of south-eastern part of the Minor Caucasus
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Nakhchivan mountain structures — class 3 — high ecogeomorphological danger. Mountain
structures of Nakhchivan surround Azerbaijan part of Middle Arazintermount trough in the north-east.
They are represented by Zangezur, Daralayaz ridges and their numerous side branches.

Average height of Zangezur ridge is 3200 m (maximum height of Gapydzhyg mountain is 3904 m).
The slopes of the ridge and peak-shaped tops are covered by coarse colluvial sediments that locally form
rock flows.

The relief of highland Zangezur and Daralayaz ridges is characterized by extremely intensive
dissection, presence of rock zone with cone-shaped mountain peaks, narrow, V-shaped deep weakly
terraced valleys, gorges, canyons. Glacial forms (Quaternary) are represented by circuses, kars, through
valleys (locally hanging valleys), kar lakes, morains.

Nival processes, intensive physical weathering prevail in the highland belt that results in wide-scale
development of coarse detrital accumulations. The latter ones and partially ancient moraines are the main
sources of mud flows. Intensive frost destruction (cavings) is observed in the south-east and in the eastern
slopes of Sinor, Kyukyudag, Kechaldag, Salvarty, Gazangeldag, Gapydzhyg, Sapardere, Yaglydere,
Aychyngyl mountains, etc.

Middle-mountain belt (1400-2400 m) is characterized by intensive erosion that determined presence
of deep river valleys here along which cavings and rock slides are deveoloped. Ancient glacial forms are
developed in the head of Bichyanyakchay, Gyumurchay, Gilyanchay, Alindjachay, Nakhchivanchay,
Duilunchay rivers. They are represented by strongly destroyed kars, circuses, kar lakes, moraines and
fluvioglacial sediments.

The region is characterized by intensive mud flow processes. The most mud flow bearing rivers are
Duilunchay, Aylischay, Ordubadchay, Ganzachay, Ketamchay, Kilitchay. Total area of basins of the most
mud flow bearing rivers (Ordubadchay, Ganzachay, Ketamchay and Kilitchay) in the areas where mud
flow and stone flows mainly occur reaches 390 km?. The main part of this zone covers south-west slope of
Zangezur ridge. The basin of the Ordubadchay river is composed of Upper Eocene—Oligocene felsic
intrusive rock that form the slopes of the southern, south-western exposure. In the result of intensive
weathering loose material is formed that feeds structural mud flows. Alinjachay and Gilyanchay rivers are
also mud flow bearing. Within the studied are the basins of mud flow rivers located in the middle
mountain belt do not have forest cover and grass and sparse shrub vegetation does not form dense cover.
For this reason structural mudflows occurring here drive significant amount of material that is deposited in
intramountain basins or within the boundaries of piedmont inclined plains.

The region is characterized by high seismicity — magnitude up to 8 (Gyunnyut-Gapydjyg area —
magnitude 9 and greater) (figure 7).
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Figure 7 — Structure of modern dangerous geomorphodynamic processes
within the boundaries of Nakhchivan
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The Talysh mountains — class 2 — medium ecogeomorphological danger. The Talysh mountains
occupy the extreme south-eastern part of Azerbaijan. MaximumheightoftheTalyshmountains —
Kemyurkeymt. (2493 m).

The mountain part of Talysh is characterized by numerous transverse typical erosion ridges stretching
over many kilometers in the form of narrow dividing ridges. They are the most common in the basin of
Tangyarud, Astarachay and other rivers where the degree of erosion dissection is the highest. The Talysh
and Peshtasar ridges are characterized by the most intensive dissection. It is determined by active physical
weathering due to prevalence of arid conditions of relief formation.

Significant energy of denudation processes led to distinct determination of the relief by bedding and
lithology of rock. Landslides frequently forming circuses in the riverheads are quite common in the
mountain part of Talysh. The development of modern exogenic relief forming processes depends on the
elevation of the relief, recent and modern tectonic movements, exposure of slopes, climate conditions, etc.

Physical weathering is intensively developed in the north-western part of Talysh that is associated
with accumulation of clastic material on the slopes. Aeolian processes are developed here. The most
typical forms of deflation relief are blowing off residual outcrops. Honeycomb weathering can be
observed on some parts of slopes.

Chemical weathering is intensively developed in piedmont area to the south of the Lyankyaranchay
river. It results in accumulation of diluvial loam that forms thick cover over densely forested foothill
slopes.

Within the boundaries of Talysh landslides are mainly developed in the low mountain belt where
there is sufficient atmospheric precipitation and clay rock is developed.

Landslides are confined to slopes with rather thick layer of diluvial sediments or that are composed of
clay sediments. Landslides are mostly developed within the boundaries of Yardymlin depression where
they are confined to the slopes composed by Maikop sandstone and shale sediments that do not have forest
cover. Landslides within Yardymlin depression cover slopes of almost all river valleys. Landslides here
destroy slopes transforming them into unsuitable land and interrupt transport communication.

Caving processes are widely developed on the slopes of Talysh and Peshtasar ridges. Rock slides
(rock debris) are mainly developed in the middle mountain and low mountain belts of the Talysh
Mountains, sand and clay slides are developed within Yardymlinintramount basin. Mudflow are formed
rarely, mud content is low.

Earthquake magnitude is up to 8 (figure 8).
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Figure 8 — Structure of modern dangerous geomorphodynamic processes within the boundaries of the TalyshMountains

Conclusion. Brief analysis of modern dangerous geomorphodynamic processes within ecogeomor-
phological regions of Azerbaijan, mountain geosystems that have been actively developed in the recent
years for development of mountain tourism, agriculture, etc. allows us to conclude that in this region the
most dangerous processes are earthquakes, landslides, mud flows, caving, sheet and river erosion, etc.
They create overall ecodynamically stressed situation that requires to conduct advanced consistent, large
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scale expert evaluation of ecogeomorphological situation within the boundaries of each mountain
ecosystem prior to its large-scale development for mitigations of the threats for human activities.

The obtained results allow analyzing in detail the factors that facilitate the occurrence of dangerous
natural phenomena in the mountainous regions of Azerbaijan. Similar to all orogenic zones, these areas
are characterized by an increasing rate of dangerous destructive natural phenomena, which is caused by an
increased effect of both natural and man-caused factors. The analysis of the manifestations of most active
(with catastrophic consequences) destructive natural processes and the morphotectonic structure of the
studied area showed that the their occurrence and maximum intensity was confined to the weakest
plexuses of mountains — intersections of faults and fractures of various directions and orders.

Due to the complex interaction of natural and man-caused factors that cause the development of
dangerous geomorphodynamic processes in mountainous regions, it is very difficult to determine the
specific role that each of these processes plays. Therefore, these processes were considered in combination
when predicting the risk of occurrence of dangerous natural phenomena. This approach toon into
consideration the entire set of factors, such as the intensity of the studied phenomenon, the seismic activity
of the area, manmade influence, erosion stratification, lithological composition of rocks, and the dynamic
of the process.

The scientific and methodological approach and the results obtained during the assessment of the
effect of natural and man-caused factors on the stability of montane geosystems by the example of
Azerbaijan may be used to study geo-dynamically dangerous geomorphodynamic processes in other
regions of the Alpine-Himalayan orogenic belt, especially in France, Austria, Italy, Balkan countries,
Switzerland, Russian Federation, Tajikistan, Kyrgyzstan, and other countries.

The obtained results can be used to plan and perform economic activities, determine and minimize
the hazards and risks of occurrence of dangerous natural phenomena, and forecast such phenomena in the
future.

C. A. Tapuxa3zep
O¥TA I'eorpadus uacturtyTsl, baky, O3ipbaiixan

3AMAHAYH KAYHITI TEOMOP®OINHAMUKAJIBIK TPOUECTEPIIH
BEJCEHALTT KAFJAUBIHJA TAY 'EOKYUEJIEPIHAET'T
IKOXKYUEJIK KEPHEYJIEPAIH OCYI (MbIcanbl, O3ipoaiizkan)

C. A. Tapuxa3sep
Wuctutyt [eorpadun HAHA, Baky, AzepbOaiimkan

POCT 3KOTI'EOJIOTHYECKUX HANIPSI)KEHUM B TOPHBIX TEOCUCTEMAX
B YCJIOBUAX AKTUBALIM COBPEMEHHBIX OITACHBIX
TEOMOP®OJINHAMUNYECKHUX ITPOLHECCOB (na npumMepe A3zepoaiiakana)

AHHOTanusi. B cratee paccMarpuBaroTCs BOMPOCH! HETATHBHOTO BIIMSHHS COBPEMEHHBIX OIACHBIX T'€OMOp-
tommaammueckux mporeccoB (COITI) B mpemenax AszepOaitmxana. C HeNbl0 ONpeAETCHUS CTENCHH BIUSHUS CO-
BPEMEHHBIX OIACHBIX T'€OMOP(OANHAMUYECKHX IIPOIIECCOB Ha YEJIOBEKa M Ha SKOHOMHYECKYI0 MH(PACTPYKTYpY
OblIa TpOBelieHa KIacCH(UKALMA TEPPUTOPUH IO CTENEHH SKOreoMOp(OJIOTMYECKUX OINAcCHOCTEH M JeJICHHE Ha
palioHBI 3KOreoMOp(OIOrHIecKuX paioHOB. I OIEHKH CTPYKTYpbl COBPEMEHHBIX ONACHBIX IreoMopoauHa-
MHUYECKHX MPOLECCOB HCIIOIB30BAICS METOJ KCIEPTHBIX M CTATHCTHYECKUX OICHOK IUIOUIaH PaclpOCTPAHCHUS
(MHTEHCUBHOCTH) NPOLIECCa B T€03KOJIOIHYECKOM PErHOHE.

AHanu3 COBPEMEHHBIX OIACHBIX I'eOMOP(OANHAMUYECKUX IIPOLECCOB B IIpejesiax 3KoreoMopdosioruyeckux
paifioHOB FOPHBIX cHCcTeM A3epOaiikaHa, KOTOPbIC aKTHBHO OCBAMBAKOTCS B MOCIICIHHIE TOBI /ISl PA3BUTHSI TOPHOTO
TypH3Ma, CEIbCKOT0 XO35HCTBA U IIp., MO3BOJIAET CHAENaTh BHIBOJ, YTO B 3TOM PErHMOHE HanOoJiee ONAacHBIMH ITPO-
LIeCCaMHM SIBJISIIOTCSL 3€MJIETPSICEHNUS, OIOJ3HHU, CelieBble MOTOKH, 3po3usi pek u T.1. OHM cO37af0T OOIIyI0 dKOIH-
HAMUYECKH HANpSDKEHHYIO CHUTYallMIo, KOTOpas TpeOyeT NpOBeAEHHs IOCIEA0BATEIFHON KpylnHOMacITaOHON
AKCIEPTHON OIEHKH 3KOreoMOpP(OIOTHIECKO CHUTyallMH B TpenesiaX TPaHUI] KaXKI0H TOPHOH IKOCHCTEMBI /IO €€
KPYIHOMACIITaOHOTO Pa3BUTHS, a TAKXKE JUII CMATYCHUS TOCIEICTBHN yrpo3bl AJSI YEJIOBEYECKOH JESTEIEHOCTH.
Pe3ynbTaThl, MOTyYEHHBIE B XO/€ OLIEHKH BIMSHUS IIPUPOAHBIX U TEXHOTEHHBIX (DAKTOPOB HA YCTOMYMBOCTH TOPHBIX
9KOCHCTEM, MOTYT OBITh HCIIOIb30BaHbBI AJsI MPOTHO3MPOBAHMS ONACHBIX NPHUPOJHBIX SBICHUH M HCCIEAOBAHUS
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reOIMHAMHYECKH OMNACHBIX TeoMOp(OIMHAMHYECKHX IPOIIECCOB HE TOJbKO B A3sepOaiipkaHe, HO M B JPYTHX
perunoHax Anbnuiicko-I mManaickorooporeHHoro mnosca.

KaioueBble ciioBa: cOBpeMeHHbIE ONaCHblE T€OMOP(HOANHAMUYECKUE TPOLIECCHI, SKOTEOIOTHUECKHE CTPECCHI,
skoreomopgosornueckas onacHocTb, KaBkas, Anbnuiicko-I'umanaiickas ropHasi cucremMa, TEKTOHHUKA, SKOT€OMOp-
(honornyeckue paiioHbI
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PROBLEMS AND PROSPECTS OF DEVELOPMENT
OF APITOURISM IN KAZAKHSTAN

Abstract. In the modern world, one of the most popular and faster growing types of tourism is apitourism. This
is due to the growing interest in this type of tourism from tourists of all ages who want to spend their holidays in the
apiary tasting bee products (honey, propolis, royal jelly, etc.); tourists are interested in learning the secrets of the
technology for making high-quality honey and products related to it. Apiaries become as excursion objects for
tourists. Especially attractive for tourists are the goods in the manufacture of which they personally participated.
Apitourism promotes the socio-economic revival of rural areas, ensures the diversification of agricultural production,
and creates new jobs. The article discusses the current state of development of apitourism in Kazakhstan, review the
problems and prospects for its development. The experience of the development of apitourism in foreign countries is
analyzed. In the course of using mental modeling and analysis of scientific literature, using the deductive research
method, we were able to identify the resource base for the development of apitourism, and assessed the current state
of the beekeeping in Kazakhstan. As the main research method, we conducted a sociological survey of potential
consumers of tourist services, during which the advantages of apitourism and the main directions of its development
were identified.

Keywords: apitourism, ecotourism, beekeeping, apiary, agriculture, nature-based tourism, local community.

Introduction. Tourism is one of the fastest growing industries of world economy. There are many
new possibilities to attract tourists and satisfied their needs. Demand for the development of modern world
civilization, the relationship between people and environment is growing up. As a unique way of
sustainable development, apitourism has become a new type of travel that combines the desire to create a
natural and unique experience, such as a beekeeper’s lifestyle [1].

Apitourism is one of the new directions in tourism, which unites the spheres of tourism and
beekeeping. It performs not only the functions of ecotourism, but also considers the issues of medical,
educational tourism. Apitourism is a new travel destination that is harmoniously connected with the
modern culture of bee breeding and beekeeping. This type of tourism has a great potential as an additional
opportunity to expand and strengthen beekeepers' presence in the tourist market.

Honey breeding is one of the most rapidly developing types of farms. The honey breeding has a great
potential for socio-economic development, preserving natural forests [2].

It is necessary to pay attention to apitourism for the sustainable development of tourism through the
development of beekeeping in Kazakhstan. One of the most favorable and attractive areas for the
development of apitourism is the East Kazakhstan region, and the authors visiting several villages in the
area to take research. The main objective of the study is to identify the importance of apitourism in the
development of the country's economy and tourism, to analyze the problems and prospects of the
development of apitourism in Kazakhstan.

The research methods. For a deeper understanding and a more detailed disclosure of apitourism, we
began our research with a theoretical analysis and generalization of the scientific literature regarding the
subject of our study.
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Apitourism (the name comes from Latin name of honeybee - Apis mellifera), as a form of tourism
that deals with culture and traditions of rural communities could be considered as one of the most
sustainable way of development and a niche tourism. Apitourism is a form of tourism connected
with beekeeping as a traditional profession and with bee products in ecological, food and medicinal
aspects [3].

We used the continuous absentee online survey method to solve the tasks in this scientific study. The
survey can be considered as one of the most common methods for obtaining information about the
subjects - respondents to the survey. The survey is that the respondent was asked special questions related
to apitourism, the answers to which allowed us to obtain the necessary information. When creating the
survey, we first formulated program questions that were relevant to the solution of the problem, but which
were accessible only to specialists. By using the questionnaire method, it is possible to obtain a high level
of mass research with the least cost. A feature of this method can be called its anonymity (the respondent’s
personality is not recorded; only his answers are recorded). During the study, we were able to draw up an
SWOT-analysis, identify the main areas, and lay the foundation for the future development of apitourism
in Kazakhstan. As a conclusion, we came to the result that apitourism is a unique way of sustainable
development; it has become a new type of travel, combined with the desire to create natural and unique
news for yourself as a way of beekeeping.

The discussion of the received results. Educational function of apitourism promotes pro-ecological
environmental activities making tourists aware of a huge role bees play in functioning of many
ecosystems. One-third of products eaten indirectly and directly by a man depend on insect pollination [4].

Apitourism is a relatively new phenomenon and is primarily focused on the beekeeping community
or those interested in apitherapy, i.e., medicinal use of products from honeybees [5].

Apitourism allows apiaries, students or ordinary tourists to be acquainted with the art of breeding
bees, to study the culture of beekeeping. Most visitors consider apiaries to be “sights of ecotourism,” more
attention needs to be paid to their development [6]. Apitourism is an innovative form of tourism [7], which
is suitable for the study area and provides new jobs, take support for local infrastructure development,
provides opportunities for small beekeepers in rural areas of the region in terms of promoting the region.

Since apitourism has a broad concept, it was formed as a separate type of tourism. Excursions to
apiaries, excursion museums of bees in the open air, tasting various varieties of honey, cooking various
types of honey products, etc., all this is an integral part of apitourism

A clever combination of ancient and old-fashioned beekeeping skills revitalizes local crafts and helps
preserve the environment. Beeswax or apitourism has two obvious advantages. Beekeeping products,
including bees, beeswax, propolis, pollen and mother's milk, etc. products can be a source of income.
Another advantage is that it plays an important role in ecology, spraying flowers and plants in everyday
life. Bees are at risk around the world, because if bees die, it can negatively affect the environment and
plant life [8].

Api-tours give an idea about and represent a nature, heritage, traditions, cuisine and hospitality of
different regions of the country.

Apitourism as a sphere combine many things: craftsmen, apiaries, ethnography collectors for apiaries,
open-air museums and herbivores, apiaries, honey confectioners, honey wax candles, honey and honey
dump sands, honey drink producers, producers of cosmetics and care products, as well as special gift
makers, etc.

On the grounds of conducted research, basic apitourism functions were distinguished.

Therapeutic function. A distinctive feature of apitourism is apitherapy. It affects the health and
restoration of human vitality. Massage with honey, breathing chambers inside the apiary, aromatherapy
and others, contribute to the restoration of the respiratory system, and improve blood circulation and helps
in the prevention of various diseases. It is essential to attract attention to not well-known and rarely used
bee products such as propolis, beebread, royal jelly, pollen and wax. Showing numerous applications of
bee products in cooking, medicine and cosmetics it is also a promotion of pro-healthy lifestyle and the
return to nature, which can successfully serve a man.

Cognitive function. For tourists, information about the traditions and customs of the local population
is of great interest. Therefore, tourists are acquainted not only with the development of beekeeping in the
country, but also get additional information about the history, traditions and customs of the visited place.
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This function draws attention to the specific nature and tradition of a region and especially of beekeeper’s
work and the history of beekeeping.

Educational function. How the honey economy develops, what kind of plants are needed for its
development, where it is favorable to develop, etc. providing relevant information and providing new
information. For that reason, it is very important to retain the largest number of bee colonies and to
ecologically educate allowing understanding and appreciating the role of bees in life and economy of a
man. 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 [9].

Social function - an apitourism offer allows activating a local community by creating new jobs at
tourist traffic services, to develop agrotourism farms and to benefit from the potential of knowledge and
experience of apiarists [10].

This is the spectrum of cognitive activity of apitourism associated with the ecotourism and the leisure
tourism.

Beekeeping requires less use of land, labor and resources than other types of farming, and it is well
suited to the environment and ecosystem of the region [11].

Development of beekeeping in the country is one of the most important factors for the development
of apitourism. However, the amount of honey produced is not one of the mandatory requirements for
apitourism development (figure 1).
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Figure 1 — World honey production in 2017 year (thousand tons) [according to 12]

China is the world leader in honey production and export. In 2017, China produced more than
550,000 tons of honey.

According to statistics, by the end of the 1990s Kazakhstan exported 50 thousand tons of honey per
year. Most of them are exported to Germany, Japan, South Korea and China. At present Kazakhstan
produces about 10 thousand tons of honey a year [13].

In Slovenia, about 10,000 beekeepers produce 3,000 tons of honey per year [14]. The main points of
the api-tour’s advertising are: “Acquaintance with the methods of biodynamic development of beekeeping,
taking into account the natural integrity of apiaries, demonstration of different apiary systems, the
introduction of apnea pollen, breast milk and propolis, as well as their beneficial effects on human health
and well-being, with organization various seminars”. Slovenian ApiRoutes company specializes in
beekeeping tours [15]. Beekeeping is an ancient and well-developed type of economy that arose in
Slovenia from the moment it was settled by the Slavs [16].

Countries with the highest number of bee hives are not the highest producers of honey. This mainly
depends on the environmental climate, the number of bees, the number of plants with pollen, and so on.

It is generally recognized that a certain degree of state intervention in the development of tourism is
important [17], therefore, for the successful development of apiturism, state support is necessary not only
from the material side, but also legal support is needed. In 2010, the Kazakhstan’s National Association of
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Beekeepers “Bal-Ara” was founded, which made a significant contribution to the development of
beekeeping in Kazakhstan, a targeted program for the revival of bee farming in our country was launched.

First of all, the main factors for developing of beekeeping are environment, vegetation and water
resources [18]. Accordingly, apitourism may not develop in all regions of our country. In Kazakhstan, the
most favorable zone for the development of apitourism is a region with well developed beekeeping
industry. It is desirable to choose right places with the most favorable climate and effective in terms of
location. In Kazakhstan, the most favorable conditions for the development of the beekeeping industry are
in the east of the country. The collection and analysis of material gave us the opportunity to determine that
apitourism can well develop in the East Kazakhstan and Almaty regions. Recently, the production of
honey is also developing well in Northern Kazakhstan. Apitourism is not only an acquaintance with honey
products, but also has a number of its own characteristics. It also contributes to the development of other
types of tourism. Beekeeping is well developed in Katon-Karagaysky, Zyryanovsky, Glubokoy, Shemo-
naikhinsky, Kurchumsky, Urdzharsky, Ulansky, Borodulikhinsky areas of the East Kazakhstan region.

By analyzing of 2019-year literature materials, we able to discover excursions to the Ulken Naryn,
Kishi Naryn, Solonovka, Besuy, Sennoe, Katon-Karagay, Kaindy districts with the purpose of apiturism
are being realized. In these areas, local and foreign tourists can get acquainted with local beekeeping and
try various honey products. Farmers from "Sunkar", "Bee" and "Chekankin" LLP produced 5 tons of local
honey in the Ulken Naryn rural district in 2017. In the small villages of Naryn and Solonovka, the number
of nesting sites of bees in private farms is more than 1800. The total honey production in 2017 amounted
to 46 tons in this region. Due to the high demand for beekeeping products, there is an increase the number
of honey hives in farms.

At the same time, some regions of Kazakhstan have an apitherapy. Apitherapy is a scientifically-
based medical concept that promotes traditional knowledge of beekeeping products and their nutrition and
use in medicine [19]. Apitherapy - a solution to the problems of preserving and maintaining human health
through beekeeping. Beekeeping products are food, biologically active substances and natural medicines.
In recent years, medicine has rediscovered and confirmed the results of the prevention and treatment of
diseases through beekeeping [20]. In Katon-Karagay and Glubokoe districts of the East Kazakhstan
region, it is now widely spread to go to bed in specially built houses with the aim of preventing and
treating various diseases with the help of apitherapy. Special api-houses were built in the area near Kaindy
village in Katon-Karagai district of the East Kazakhstan region under the project “Altyn-Altai - Wealth for
the development of the region” [21].

Sleeping near an apiary is an ancient and very effective way to strengthen the health of our ancestors.
Bees pass into their nests through small openings against the wall. Special mesh near the hive prevents the
bees from entering the interior of the house. The house next to the bees is ideal for strengthening
immunity, strengthening the cardiovascular system, treating lung diseases, neurosis, and many other
diseases [22]. Thanks to the free circulation of aromatic air, the chick peas have are very nice
microclimate, which can easily penetrate into the body of steam and general sleepiness [23].

Innovation is important for the agricultural sector of the Republic of Kazakhstan, bringing the
potential for long-term economic growth [24]. Therefore, the development of apitourism in is an inno-
vative approach in the development of beekeeping in our country.

In the field of the scientific research, we prepare and carry out an online survey conducted with
apitourism. For these purposes, we used the most affordable option for conducting an online survey —
Google Forms platform.

About 1,200 people took part in an online survey. Before taking the information from survey, a brief
information about apitourism was presented to respondents. The analysis of survey, show that the most of
the respondents (55.8%) were interested in apitourism for medical purposes. The rest of the respondents
chose a cognitive purposes - 33.3%, for educational purposes - 5.8%, for business purposes 1.7%,
39 respondents (3.3%) did not express interest in this type of tourism (figure 2).

The therapeutic function of apitourism has increased the importance, respondents identified improved
health through apitourism as its main advantage (figure 3).

Due to the development of apitourism in Kazakhstan, it is possible to have a significant impact on the
development of the tourism industry in the country as a whole. Nevertheless, the majority of respondents
believe that there are some obstacles to the development of apitourism in our country (figure 4). Some
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Figure 2 — The interest of potential tourists to apitourism in Kazakhstan
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Figure 3 — The main advantages and features of apitourism, according to respondents view
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Figure 4 — Obstacles in development of apitourism in Kazakhstan, according to respondents view
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respondents considered that one of the main obstacles to development apitourism is not enough qualified
specialists (45.8%), some of them have chosen economic factors (31.7%). At the same time, some groups
choose poor development of tourism direction with weak infrastructure development (18.3%), as well as a
natural factor (2.5%).

Traveling with the aim of apitourism, apitherapy takes the most important place for mind of tourists
(60%). Therefore, it's necessary to quality develop “apitherapy” for the development of tourism and attract
tourists, and it is also necessary to include medical procedures in the local api-tour programs.

It is also advisable for future local managers and enterprises to take on a mind to organize excursions
to honey fairs for tourists who are going to taste and buy various types of honey products in Kazakhstan
(figure 5). As a additional result of the survey, we were able to identify that the main part of the
excursionists, who choose visiting bee apiaries with excursion purposes are schoolchildren and students.

APITHERAPY

PURCHASE OF HONEY PRODUCTS
EXCURSIONS TO BEE APIARY

THE USE OF HONEY IN GASTRONOMY AND. .|
TASTING DIFFERENT TYPES OF HONEY

Figure 5 — The reasons of the local tourists for apitourism travel

For the development of apitourism in Kazakhstan, it is necessary to organize excursions to open-air
museums for children and adolescents, organize workshops and master-classes on cooking and tasting
honey in the cities of Almaty and Oskemen, educate and train highly qualified specialists who specialized
in spa procedures using products based on bee honey and pollen.
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East Kazakhstan and Almaty regions are favorable zones for the development of apitourism in
Kazakhstan. In particular, East Kazakhstan is a region with a high development potential. The reason is
that interesting excursions, festivals are already being organized here, apitherapy is used for medicinal
purposes.

Conclusion. Today, interest in beekeeping is growing faster thanks to the efforts of modern society to
consume environmentally friendly and organic products. The basis of apitourism is the production of
honey and the agricultural sector as beekeeping. Beekeeping provides the local community in rural and
suburban areas with many important products and services.

The success of this intervention to develop apitourism can be attributed to the people’s access to all
the types of resources needed to make their livelihoods sustainable: 1. Natural resources (strong
populations of healthy bees and abundant forest); 2. Physical resources (lorries able to navigate rough
forest tracks and to enable honey to be transported from the producers to the collection centre, buckets
with lids allowing clean honey to be transported); 3. Social resources (the strong organization, owned and
run by the producers and with access to market knowledge); 4. Human resources (the beekeepers skills at
beekeeping and honey and beeswax harvesting); 5. Financial resources (access by the beekeeping
enterprises to credit when needed).

Our research considers apitourism as a new direction of sustainable development. The number of
tourists interested in apitourism is growing; this trend also applies to our Kazakhstan society. This was
observed during the survey.

The East Kazakhstan region is one of the potential regions for the development of Kazakhstani
ecotourism, the region meets all the parameters necessary for the development of apitourism in our
country. This region of Kazakhstan is distinguished by its biological and landscape diversity. For the
successful development of tourism in the region, it is necessary to attract qualified specialists in this field
and develop infrastructure, it is necessary to coordinate the activities of local beekeeping enterprises and
familiarize them with the high economic potential for the development of apitourism in their territories.

K. H. Anmesal, P. M. Baii6ypues!, Jlasux Jlopan?,
A. C. lllarpip0aii’, 3. K. Kannackaposa!

'On-®apabu atemmarsl Kazak yiarTeik yauBepcHTeTi, AnMatel, KazakcTan,
230tBOC Jlopann yauBepcuTeTi, Bymanemr, Benrpus

KA3AKCTAHJIA ATIUTYPU3M/I JAMBITY JIbIH
MOCEJEJEPI MEH BOJIAILIAFBI

Annotanus. Ka3ipri Tanaa TypusMHIH TaHbIMall TypJepiHiH Oipi anutypusm OoJbin Tabbuiaabl. by e3 nema-
JBICTApbIH OMapTaja apa MapyallblIbIFbl OHIMIEPIHIH KOFaphl carnackl MEH TEXHOJIOTHSICHIHBIH CaKTaJlyblHa Ke3
JKETKI3Y apKblIbl 0a eHIipyIiH KbIP-CHIPHIMEH TaHBICHII, apa [MIapyanlbuIbIFbl ©HIMIepiHe (0aj, MpoIoic, aHaJIbIK
CYT JkoHe T.0.) Jerycranus kacall, ©TKi3yre HUEeT OUIIipreH OapibIK jKacTarbl, JICYMETTIK JKOHE YWITTHIK CaHATTap
KaTapblHAAFbl TYPUCTEp TapalblHaH KbI3BIFYIIBUIBIK TyybIMEH OaiiaHbicTel. OMapTanap TypHCTEp YILIiH
AKCKYPCHUSIIBIK HBICAHAAp OOJNBIT TaObUIambel. Ocipece TypUCTep YIIiH TapThIMIBI OHIMIEpre ojlapibl JaibIHIayFa
e31epl KaThICaTbIH OHIMIEp KaTaibl. ANUTYpH3M aybULABIK aiiMaKTapIblH OJICyMETTiK-DKOHOMHKAIIBIK KaiTa
JKaHFBIPYBIHA BIKIAJN €Till, aybll IIapyallbUIbIFEl OHIIPICIH opTapanTaHIbIPYAbl KAMTaMachl3 €Tell, JKaHa JKYMBIC
OpBIHAAPHIH Kypaxsl. Makanana Kazakcrannarsl anuTypu3M OaMybIHBIH Ka3ipri skarzaibl, OHBIH JaMy Mocelnesnepi
MEH IepcleKTUBaNaphl KapacTelpblianbl. lller enpepae anuTypusmal maMmelTy ToxipuOeci Tangannsl. CoHbIMEH
KaTap anuTypU3M/Ii JaMbITy YIIiH pecypcThiK 0a3a MeH KasakcTaHarsl apa NiapyalibUIbIFBIHBIH Ka3ipri JaMy jKar-
Jlaibl KapacThIPbUIAbI. ATIMTYPU3MHIH apTHIKIIBUIBIKTAPHl MEH OHBIH JaMYBIHBIH HETi3ri OarbITTapbl aHBIKTAJIBII,
eJJIeTi amUTypU3MHIH JaMyblHa OaiIaHbICTBI aieyMeTTik cayanHama, SWOT-rannay xyprizinai. Conpaii-ak,
ANMUTYPHU3MJI1 JaMBITY YIIIH KOJIAMIIBI )Karaiaapsl 0ap alMaKkTap aHbIKTAJIIbI.

Tyiiin ce3aep: anuTypusM, SKOTYpHU3M, Oall IIapyallbUIbIFBl, OMapTa, aybUl MIAPyallbUIBIFbl, TAOUFH TYPHU3M,
JKEPTUTIKTI KaybpIMaap.
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IMPOBJIEMBI U NEPCIIEKTUBBI
PAZBUTUA AIIUTYPU3MA B KABAXCTAHE

AnHoTanusi. Ha ceropnsmHui A€Hb OJHMM W3 TOMYJSIPHBIX BUAOB TypH3Ma SIBISETCS amuTypu3M. OTO
BBI3BAHO HApacTalOIM K HEMY HMHTEPECOM CO CTOPOHBI TYpHCTOB BCEX BO3PACTHBIX KATETOPHH, COLMAIBHOM M
HAMOHAJIBHON MPHHAUIC)KHOCTH, KOTOPBIE JXEJAal0T IPOBECTH CBOM OTABIX Ha MACEKe, NETyCTHPYS HPOIYKTHI
myenoBoacTBa (MEN, MPOMOINC, MATOYHOE MOJIOYKO W T.J.), M3ydas TAaMHCTBO CO3JaHUS Mena, yOexmasch B
COOJIIOZIGHNH TEXHOJOTHUII M BBICOKOM KadecTBE MPOAYKIMH Maceku. Ilacekm CTaHOBATCS 3KCKYPCHOHHBIMHU
oObekTamMH 11l TypucToB. OCOOEHHO NPHUBICKATENBHBIMH JUI TYPHCTOB SIBJISIOTCS IPOXYKTHI, B W3rOTOBJICHUU
KOTOPBIX OHH JIMYHO TNPHHSUIM y4dacTHe. ANHUTYPH3M CHOCOOCTBYET COIHAIbHO-3KOHOMHYECKOMY BO3POXKICHHUIO
CEeNIbCKOM MECTHOCTH, O0ECHEeYMBaeT OUBEPCUHKALHUIO CEIBCKOXO03SHCTBEHHOTO MPOM3BOJCTBA, CO3/1ACT HOBBIC
paboune mecra. B cratbe paccMaTpuBaeTCs COBPEMEHHOE COCTOSHHME pas3BUTHsA anuTypu3ma B Kaszaxcrane,
poOJIEMBI M TEPCHEKTUBBI €T0 Pa3BUTHA. AHAJIU3UPYETCS OMNBIT PA3BUTHS alHUTypHU3Ma B 3apyOeXHBIX CTpaHax.
BwMmecrte ¢ Tem aHanmm3mpyerTcsi pecypcHas 0asa Ul pa3sBUTHS aluTypu3Ma, TEKYIIee COCTOSIHHE ITYEIIOBOJYECKOTO
xo3siictBa B Kazaxcrane. beut nmpoBenen commonorndeckuit onpoc, SWOT-aHanu3 pa3BUTHS aIUTypU3Ma B CTpPaHe,
BBIJICJICHBl TPEHMYIIECTBA AMUTYypH3Ma M OCHOBHBIC HANpABICHHS €ro pPa3BUTHA. Taxke BBISIBICHBI PalOHBI,
umMeromye Hanobosuee 6JIaronpusATHBIC YCIOBHUS UL Pa3BUTHS alTUTypPU3MA.

KiroueBble cji0Ba: anmuTypH3M, SKOTypH3M, ITUEIIOBO/ICTBO, N1ACEKA, CETBCKOE XO35HCTBO, IPHUPOIHBINA TYpHU3M,
MECTHOE COOOIIECTBO.
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COMPARATIVE ASSESSMENT
OF THE IMPACT OF NATURAL ANTIOXIDANTS
ON THE QUALITATIVE INDICATORS OF SEMI-FINISHED
PRODUCTS FROM BROILER-CHICKEN MEAT
AND OXIDATIVE PROCESSES IN THEIR STORAGE

Abstract. The effectiveness of use of dihydroquercetin bioflavonoid in comparison with other natural anti-
oxidants was studied in the formulation of semi-finished products of broiler-chicken meat, indicating its high
biological activity, positive impact on quality indicators, finished products yield and their consumer characteristics.

It was established that antioxidants with various efficiency inhibit the oxidative deterioration of samples
primary products used in the production of semi-finished broiler-chicken products. With the introduction of vitamin
E, for 28 days of storage, the acid number was lower on average by 0.84 mg KOH/g, with the addition of vitamin C,
rutin and dihydroquercetin, respectively, by 1.27; 3.52 and 3.61 mg KOH/g compared with the control sample.

So, when adding tocopherol, the peroxide value in the test samples was 1.3 times lower than in the control ones.
When adding ascorbic acid, rutin, and dihydroquercetin in samples of raw materials, the value of this indicator was
even lower by 1.6; 1.7 and 1.9 times respectively.

As a result, after 28 days of storage of test samples of poultry processing primary products, the acid number
reached smaller values by an average of 29%, and the peroxide value - by 1.5-1.7 times, in reference to the control.

The obtained results persuade of the high efficiency of using dihydroquercetin as an active antioxidant, making
it possible to use it along with available analogues.

Keywords: natural antioxidants, broiler-chicken meat, poultry processing primary products, semi-finished
products, quality indicators, oxidation products, storage period.

Introduction. Currently, in the meat industry, creation and production of functional products for
healthy nutrition are acute. The consumption of such products helps to normalize body metabolism and
improve human health [1].

It is known that meat products are not only susceptible to rapid bacteriological damage, in the fight
against which preservative agents help, but also to oxidative deterioration. Oxidative processes reduce the
shelf life of finished products due to the deterioration of organoleptic indicators and the nutritional value
of products. Therefore, one of the modern trends in the manufacturing of meat products for healthy
nutrition is an orientation towards the use of natural nutrient additives which can have a pronounced
positive impact on the human body. In this regard, secure natural antioxidants deserve attention, which not
only significantly inhibit oxidation process in meat products during storage, but also simultaneously serve
as a primary nutrient of treatment-and-prophylactic products, that makes their use relevant in the formu-
lation of a wide range of products [2, 3].
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The aim of this research is a comparative assessment of the efficiency of natural antioxidants in
semi-finished products of broiler-chicken meat during storage.

In order to achieve the aim, the following objectives were set:

1. To study the effectiveness of the inhibitory action of the studied antioxidants on the course of
hydrolytic and oxidative processes in the lipid fraction of meat for processing and chilled chopped meat of
semi-finished products during storage [4];

2. To determine the nature of the impact of the studied antioxidants on the main functional -
technological, physicochemical and structural-mechanical indicators of the raw material of the model of
minced meat of semi-finished broiler-chicken meat products [5];

3. To study the organoleptic properties of the finished products from the model minced meat of semi-
finished products, made with the use of antioxidants.

Materials and methods of research. The most common types of raw materials in the production of
semi-finished products are mechanically deboned meat (MDM) of broiler-chickens, fillets and skin, which
contain fatty tissue in the subcutaneous tissue and, therefore, are significantly susceptible to the oxidative
deterioration [5].

In this regard, there has been conducted a research on the comparative assessment of the main quality
indicators of samples of poultry processing primary products and model minced meat of semi-finished
products (table 1) with the addition of natural antioxidants used to reduce the formation of oxidation
products during storage [7, 8].

Table 1 — Formulation of the model minced meat of semi-finished products using poultry processing primary products

Control T@st No.l T?st NO.Z Test No.3 Test No.4
(Vitamin E) (Vitamin C) (Rutin) (DHQ)
Critical raw material (primary products), kg
Broiler-chicken breast fillet, kg 60.00 60.00 60.00 60.00 60.00
MDM, kg 25.00 25.00 25.00 25.00 25.00
Skin from broiler-chicken carcasses, kg 6.00 6.00 6.00 6.00 6.00
Onion, kg 5.00 5.00 5.00 5.00 5.00
Melange, kg 4.00 4.00 4.00 4.00 4.00
Spices and materials, kg

Food salt, kg 3.00 3.00 3.00 3.00 3.00
Ground black pepper, kg 1.00 1.00 1.00 1.00 1.00
Bread crumbs, kg 3.00 3.00 3.00 3.00 3.00
Vitamin E, kg - 0.24 - - -
Vitamin C, kg - - 0.68 - -
Rutin, kg - - - 0.39 -
Dihydroquercetin, kg - - - - 0.72

The objects of the research were:

- “Dihydroquercetin” (DHQ), “Vitamin C”, “Vitamin E”, “Rutin” as antioxidant nutritional sup-
plements [9, 10, 11, 12];

- chilled broiler-chicken meat of the 1 grade with pH24 6.2-6.5, according to GOST R 52702-2006;

- mechanically deboned chilled meat according to GOST 31490-2012;

- chilled skin from broiler-chicken carcasses.

During the research, within 4 weeks (28 days) of storage, every week it was carried out a study of test
samples of primary products and model minced meat of a semi-finished product according to basic
physicochemical, structural-mechanical, and functional-technological characteristics.

The investigated antioxidants were added to the homogenized samples of the raw materials in
accordance with the recommendations. Their use is regulated by the Guidelines of the State Sanitary and




Bulletin the National academy of sciences of the Republic of Kazakhstan

Epidemiological Regulations of the Russian Federation No. 2.3.1.1915-04 of 2004. “Recommended
consumption levels of nutrient and biologically active substances” [13], which establish an adequate
consumption level. These compounds are included in the list of food additives that do not adversely affect
human health when they are used to prepare foodstuffs (Sanitary rules and regulations 2.3.2.1078-01
“Hygienic requirements for safety and nutritional value of foodstuffs”).

Antioxidants were added in accordance with the recommended dosage (table 2).

Table 2 — The share of natural antioxidants in test samples

. . Cripse Model minced meat of
Antioxidant Hydratation - - R
fillet | mechanically deboned meat skin the semi-finished products
Rutin, mg/kg 1:3 0.59 0.57 0.56 0.39
Vitamin C, mg/kg 1:2 0.57 0.56 0.53 0.68
Vitamin E, mg/kg - 0.57 0.56 0.52 0.24
Dihydroquercetin, g/kg 1:3 0.62 0.58 0.57 0.72

Preparations, apart from a vitamin E solution, were hydrated before introduction into the primary
product - to facilitate more uniform distribution in it. During storage of samples at a temperature of
3+1 °C, after 7, 14, 21 and 28 days of storage, an investigation of basic physicochemical, structural-
mechanical and functional-technological characteristics was carried out in 3 replications, in accordance
with generally accepted standard techniques. As a result, the average values are calculated, processed by
the methods of mathematical statistics.

Research results. Comparative analysis and comprehensive assessment of test samples objectively
indicate the impact of natural antioxidants on changes in the studied parameters and organoleptic charac-
teristics in research objects, but with various efficiencies (table 3).

The moisture binding capacity (MBC) of meat affects product yield, mass loss during storage, and
resistance of the product in relation to the development of putrefactive microflora.

MBC is one of the most important functional properties of raw materials and characterizes the degree
of bond of meat protein with immobilized and free water. MBC is determined by a number of factors: the
quantitative ratio of moisture and fat, the depth of autolysis of primary product, freezing conditions, pH

Table 3 — The main functional and technological properties of the primary product

Samples Control Vitamin E Vitamin C Rutin DHQ
Moisture-binding capacity, %

Skin 48.61+0.92 52.06+0.81 53.28+0.51 56.16+0.39 56.67+0.20

MDM 52.72+0.39 55.87+0.41 56.40+0.37 57.22+0.23 58.09+0.16

Fillet 53.41+0.48 56.91+0.35 57.18+0.49 59.17+0.43 62.48+0.15
Moisture-retention capacity, %

Skin 37.12+0.61 39.16+0.06 41.594+0.72 42.8540.45 45.80+0.28

MDM 38.59+0.30 40.21+0.47 43.01+0.43 45.244+0.29 46.05+0.13

Fillet 40.16+0.52 42.60+0.18 45.22+0.51 48.39+0.15 50.39+0.10

Emulsifying capacity, %

Skin 51.55+0.38 53.27+0.59 54.98+0.48 57.18+0.61 58.50+0.72

MDM 48.17+0.59 50.24+0.32 52.24+0.31 54.07+0.45 55.32+0.66

Fillet 45.15+0.18 48.19+0.48 51.60+0.16 52.18+0.94 53.71+£0.41

Emulsion stability, %

Skin 68.15+0.28 71.60+0.14 74.49+0.38 76.48+0.71 77.16+0.27

MDM 70.20+0.29 73.76+0.27 75.35+0.27 77.22+0.28 78.04+0.12

Fillet 73.49+0.15 75.05+0.38 77.92+0.18 80.14+0.93 82.69+0.52
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value, the number of proteins, their composition, and properties, including the content and degree of
solubility of myofibrillar proteins with pronounced ability to swell.

The introduction of antioxidants into the primary product has ambiguously affected the change in
their moisture binding capacity (MBC). If in samples with added vitamin E, vitamin C, and rutin, this
indicator increased by an average of 3.37, 4.04 and 5.94%, respectively, then in samples with the added
dihydroquercetin, it was even higher - by 7.50%, relating to the control sample.

The results persuade that the addition of antioxidants to raw materials has a positive effect on its
moisture-binding capacity.

The introduction of antioxidants also provided an increase in the moisture-retention capacity (MRC)
of the primary product. In the samples with dihydroquercetin, this indicator was higher on average by
8.79% in regard to the control, while in samples with vitamins E, C and rutin it increased by 2.03, 4.65
and 6.87%, respectively.

The improvement of such important functional and technological properties as MBC and MRC
provides the improvement of a number of important sensory characteristics of the semi-finished product -
its juiciness, tenderness, and contributes to an increase in the finished product yield.

The introduction of DHQ into test samples of primary products influenced the increase in their
emulsifying capacity (EC), as well as the emulsion stability (ES). Unlike the control, the EC of test
samples containing dihydroquercetin increases on average by 7.55%, and in the remaining samples - by
2.28,4.65 and 6.19%, respectively.

Similarly to this indicator, improvement of the ES in all types of primary products was also noted -
by 2.86, 5.31, 7.33 and 8.68%, respectively. An increase in EC and ES indicates an improvement in the
functional and technological properties of the primary product, which also determines the quality of the
finished product.

The impact of natural antioxidants on the chemical composition of test samples is presented in table 4.

Table 4 — The chemical composition of the test samples of primary products,% by weight of primary products

Indicators Control Vitamin E Vitamin C Rutin DHQ
Moisture 61.90+0.33 62.68+0.92 64.78+0.89 65.73+£0.56 66.52+0.62
Dry matter 38.10+0.26 37.32+0.23 35.22+0.42 34.27+0.58 33.48+1.16
Protein 25.79+0.34 25.42+0.47 23.30+0.51 22.40+1.07 21.77+0.40
Fat 10.97+0.12 10.49+0.11 10.45+0.07 10.38+0.06 10.19+0.09
Ash 1.34+0.04 1.41£0.01 1.47+0.04 1.49+0.03 1.52+0.08
calorific capacity, kcal 204.47+0.38 198.63+0.61 189.58+0.23 185.26+0.45 180.97+0.78

When adding dihydroquercetin to the test samples of raw materials, the mass fraction of moisture
increased on average by 7.46% and exceeded this indicator in other samples. The sample with the addition
of vitamin E differed in the lowest moisture content, which is 1.26% higher than this indicator in the
control sample since it did not contain hydrated supplements. A rise in humidity was observed in direct
dependence on the level of addition of antioxidants to samples, which is associated with the hydratation of
preparations. Thus, with the addition of vitamin C, the humidity of the test samples increased by 4.65%,
and with the addition of rutin - by 6.19% respectively.

A gain in humidity expectedly led to a decrease in the content of dry matter in model minced meat
[14].

In the dry matter of poultry processing samples, the mass fraction of ash, in relation to the control,
was increased by 0.07; 0.13; 0.15 and 0.18%, respectively.

Weight fraction of fat decreased, but to a greater extent - by 0.48; 0.52; 0.59 and 0.78%, respectively.

The variations in the mass fraction of basic nutrients naturally reflected on the energy value of the
semi-finished products' samples. Due to the decrease in their fat content, the calorific capacity of minced
test samples containing dihydroquercetin was reduced by an average of 23.50 kcal, compared to the
control, the energy value of the remaining test samples also decreased by 11.68; 14.89 and 19.21 kcal,
respectively.
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The results of the research have shown that the introduction of natural antioxidants had a positive
impact on the viscosity and adhesion of the test samples of the poultry processing primary products,
presented in Table 5 and 6.

The obtained data confirm the positive effect of antioxidants on the viscosity of the primary products.
The highest value of this indicator was for samples consisting of skin from carcasses. In these samples
containing vitamin E, vitamin C, and rutin, within 28 days of storage, this indicator increased on average
by 6.03%; 10.60% and 17.09%, respectively, in samples with the added dihydroquercetin, it was even
higher - by 19.92%, relative to the control sample.

The lowest viscosity index was in samples of fillet of broiler-chicken carcasses. During the research,
it was noted the increase in this indicator in samples with vitamin E on average by 7.41%, vitamin C, rutin
and dihydroquercetin - by 12.24%; 19.18% and 25.47%, respectively (table 5).

Table 5 — Variations in the viscosity of the test samples of primary products, Pass

Indicators Control Vitamin E Vitamin C Rutin DHQ
At the beginning of the research
Skin 738.50+20.69 682.33+1.78 623.67+1.47 588.33+1.78 551.00+3.94
MDM 261.12+3.69 225.33+£2.86 217.67+2.48 205.67+1.78 204.67+2.86
Fillet 247.92+12.68 220.67+3.56 212.67+£3.56 164.33+4.60 123.67+3.19
After 7 days of storage
Skin 783.9245.65 708.53+3.84 645.67+2.86 627.37+£3.52 614.40+£9.49
MDM 329.3043.72 313.00+3.24 302.67+4.32 296.33+3.19 275.67+2.86
Fillet 258.42+2.28 246.33+0.82 239.67+4.02 238.67+1.47 232.334£3.19
After 14 days of storage
Skin 839.30£11.72 795.33£10.11 773.00+5.34 681.67+13.44 673.33£13.08
MDM 397.54+5.61 347.67+£3.63 332.33+8.84 318.00+1.87 302.67+4.32
Fillet 322.86+3.90 293.67+5.31 281.67+4.71 256.33+£6.38 244.33+4.02
After 21 days of storage
Skin 892.73£12.10 849.86+11.24 831.95+6.94 752.62+5.49 728.27+6.31
MDM 567.82+10.25 528.47+8.12 416.93+6.74 388.50+3.21 373.67+1.26
Fillet 412.1749.79 389.45+7.35 361.18+6.85 342.40+4.71 329.63+2.63
After 28 days of storage
Skin 925.38+10.34 898.52+13.49 878.31£10.66 826.74+6.02 792.12+6.79
MDM 591.76+9.68 572.30+6.02 493.28+7.25 459.17+5.06 429.48+2.83
Fillet 459.32+8.91 427.86+8.06 392.38+5.75 381.20+5.09 354.72+3.35

Studies show that the highest adhesion rate was typical for the control sample of skin, the value of
which exceeded the test samples with vitamins E and C by 1.78% and 9.65%, with rutin and dihydro-
quetcetin - by 16.75% and 31.19 %, respectively.

Consequently, the adhesive ability of all test samples of primary products is reduced, on average, by
21.24%, that improves the rheological characteristics of semi-finished products, causing a more dense
consistency of the finished product (table 6).

Comparative analysis and comprehensive assessment of the content of oxidation products in samples
objectively indicate various effectiveness of the inhibitory effect of antioxidants on the oxidative
deterioration of primary products (table 7).

The addition of antioxidants to the primary product samples promoted a significant inhibition of its
oxidative deterioration. With adding vitamin E, the acid number for 28 days of storage was lower on
average by 0.84 mg KOH/g, with the addition of vitamin C, rutin and dihydroquercetin, it was lower by
1.27 mg KOH/g; 3.52 mg KOH/g and 3.61 mg KOH/g respectively, compared with the control sample.
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Table 6 — The variation in the adhesive ability of the test samples of primary products, Pa

Indicators Control Vitamin E Vitamin C Rutin DHQ
At the beginning of the research
Skin 208.35+14.99 194.3449.82 191.34+6.22 166.65+2.20 159.03+9.82
MDM 205.35+£16.20 151.48+8.98 144.03£16.10 137.02+13.01 135.62+6.72
Fillet 201.35+12.41 149.76+2.46 142.21+3.21 129.26+10.67 127.62+5.41
After 7 days of storage
Skin 201.59+9.71 178.39+6.95 166.17+11.39 155.08+11.12 152.92+2.28
MDM 189.7349.95 175.31£5.45 158.44+14.45 153.56+7.87 143.96+4.21
Fillet 167.30+£5.25 131.83+6.77 115.4946.60 106.22+5.10 103.12+4.32
After 14 days of storage
Skin 231.40+5.76 212.744+6.98 200.37+1.82 175.85+11.51 170.23+18.30
MDM 203.19+7.80 185.86+3.40 179.09+6.89 166.75+2.57 163.92+7.14
Fillet 181.3343.80 147.95+7.96 137.23£1.56 123.99+4.12 110.80+5.13
After 21 days of storage
Skin 265.61+7.30 257.7146.49 239.03+8.64 219.8349.64 197.51+6.14
MDM 242.64+8.23 227.97+£6.95 215.1745.15 208.78+4.32 189.65+1.63
Fillet 228.30+9.05 215.26£5.25 179.54+3.24 168.38+2.75 152.18+3.67
After 28 days of storage
Skin 302.93+8.05 297.5445.02 273.70+£5.32 252.1846.28 208.45+5.72
MDM 281.72+7.92 263.394+5.24 249.91+4.34 230.49+6.22 204.50+2.82
Fillet 269.87+6.50 240.16+4.27 218.68+3.17 197.75+3.40 171.83£1.28
Table 7 — Change in the acid number of samples, mg KOH/g
Indicators Control Vitamin E Vitamin C Rutin DHQ
7 days of storage:
Skin 0.936+0.03 0.248+0.01 0.233+0.01 0.218+0.01 0.210+0.01
MDM 0.798+0.24 0.247+0.02 0.223+0.02 0.195+0.01 0.180+0.01
Fillet 0.668+0.57 0.134+0.04 0.122+0.03 0.116+0.04 0.112+0.04
14 days of storage:
Skin 1.028+0.03 0.820+0.01 0.743+0.03 0.603+0.01 0.530+0.01
MDM 0.839+0.10 0.572+0.44 0.443+0.02 0.395+0.01 0.348+0.07
Fillet 0.719+0.01 0.554+0.01 0.422+0.03 0.321+0.03 0.262+0.03
21 days of storage:
Skin 2.153+0.04 1.895+0.02 1.782+0.01 1.691+0.06 1.619+0.08
MDM 1.985+0.10 1.836+0.15 1.652+0.03 1.616+0.03 1.524+0.03
Fillet 1.974+0.09 1.793+0.04 1.593+0.07 1.543+0.07 1.438+0.02
28 days of storage:
Skin 2.54240.02 2.389+0.01 2.125+0.07 1.925+0.04 1.705+0.04
MDM 2.306+0.06 2.194+0.05 1.897+0.03 1.803+0.04 1.694+0.03
Fillet 2.200+0.08 2.122+0.02 1.8224+0.04 1.7944+0.06 1.52540.03
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When studying the antioxidant activity of preparations in test samples, in parallel with the acid
number, the peroxide number was also determined, which characterizes the accumulation of hydro-
peroxides and peroxides, which are the primary products of lipid oxidation (table 8).

Table 8 — The change in peroxide number of samples, mmol (1/202)/kg

Indicators Control Vitamin E Vitamin C Rutin DHQ

7 days of storage:

Skin 2.346+0.20 0.131£0.02 0.098+0.01 0.063+0.01 0.033+0.01

MDM 2.138+0.22 0.118+0.02 0.086+0.01 0.043+0.01 0.025+0.01

Fillet 1.154+0.09 0.078+0.01 0.033+0.01 0.025+0.01 0.013+0.01
14 days of storage:

Skin 3.459+0.09 2.911£0.12 1.443+0.06 0.903+0.08 0.473+0.08

MDM 3.038+0.72 2.708+0.59 1.141+0.34 0.808+0.08 0.360+0.19

Fillet 2.765+0.06 2.078+0.01 1.033+0.01 0.715+0.01 0.313+0.14
21 days of storage:

Skin 4.422+0.08 4.1924+0.10 3.948+0.07 3.822+0.05 3.719+0.04

MDM 4.387+0.09 4.106+0.52 3.903+0.03 3.721+0.06 3.659+0.15

Fillet 4.072+0.09 3.922+0.01 3.872+0.08 3.715+0.02 3.595+0.09
28 days of storage:

Skin 5.620+0.03 4.368+0.09 4.232+0.03 4.152+0.09 3.870+0.02

MDM 5.494+0.09 4.284+0.06 4.162+0.03 4.091+0.03 3.829+0.05

Fillet 5.452+0.04 4.219+0.05 4.105+0.08 3.986+0.06 3.729+0.07

After 7 days of storage, in the control sample of skin from broiler-chickens, the peroxide number
reached 2.3459 mmol (/202)/kg, which exceeded the values obtained in the test samples and characterizes
the sample, according to this indicator, as fresh, but not subject to storage. The introduction of
antioxidants into primary product samples significantly inhibits the formation of lipid oxidation products
and, consequently, that objectively testifies to the amount of peroxide number in them, which reaches
lower values.

Thus, with the addition of tocopherol, this index in the test samples was 1.3 times lower compared to
the control. Adding ascorbic acid, rutin, and dihydroquercetin to the samples of raw materials, the
peroxide number in them was even lower - in 1.6, 1.7 and 1.9 times respectively.

The results of the organoleptic assessment are often final and decisive in determining the quality of
products, especially of new types (table 8). The data of the organoleptic analysis make it possible to judge
the impact of the studied factors on the quality of the products.

For the organoleptic characteristics of the investigated samples of semi-finished products from
broiler-chicken meat, according to GOST 9959-91, a five-point rating scale was applied, including the
main organoleptic indicators obtained by peer inspection (table 9).

Table 9 — Organoleptic indicators of the finished products (points)

Indicators Control Vitamin E Vitamin C Rutin DHQ
Visual appearance 9.04+0.18 7.19+0.15 9.60+0.09 9.52+0.07 9.68+0.03
Smell, aroma 9.16+0.05 6.38+0.12 9.46+0.12 9.79+0.00 9.89+0.06
Taste sense 8.69+0.08 5.94+0.15 9.12+0.24 9.62+0.10 9.58+0.01
Consistence 7.47+0.14 8.24+0.20 8.75+0.20 9.15+0.07 9.42+0.05
Juiciness 5.08+0.06 7.58+0.16 8.05+0.20 9.61+0.00 9.79+0.01
Overall quality value 7.89+0.06 7.07+0.09 8.99+0.09 9.54+0.04 9.67+0.04
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A degustation led the commission to the conclusion that there were significant differences in the main
organoleptic indicators between the variants of the semi-finished products.

Organoleptic indicators of meat products are determined by a number of factors. The introduction of
DHQ in different ways affects the quality indicators of the finished product, its taste and color charac-
teristics, and structure.

Conclusion. The conducted studies have objectively shown that the use of antioxidants in samples of
poultry processing primary products and in model minced meat of semi-finished products, in recom-
mended dosages [8], provided for 28 days of storage lower values, relative to control, of indicators of
oxidative deterioration: acid number on average by 29.42 %, and peroxide number - 1.5-1.7 times. The
effectiveness of their antioxidant action was manifested in the following order: vitamin E — vitamin C —
— rutin — dihydroquercetin.

The addition of DHQ to the manufacture of semi-finished products, of course, contributes to the
improvement of the rheological characteristics of minced meat, thus providing a positive impact on the
technological and consumer properties of the finished product.

The results of the degustation allow to judge that the samples of semi-finished products made with
the addition of DHQ exceeded the control and test samples in visual appearance, color, smell, aroma,
consistence, and juiciness, which indicates a positive effect of this antioxidant on most tasting indicators.
And the product with vitamin E was inferior to the other samples of the semi-finished product in all its
sensory characteristics.

Thus, a comparative analysis of the results showed that dihydroquercetin has the best inhibitory
impact, which causes some aspects of its widespread use as an effective antioxidant during storage of
poultry processing primary products.

The possibility of extensive use of dihydroquercetin in the food industry is confirmed by studies
conducted at the Sechenov Moscow Medical Academy. It is established that this antioxidant is non-toxic,
physiologically non-hazardous to human health, does not give products foreign flavor and smell, and does
not change their color when it is used. The substance is resistant to temperature (from minus 50 to plus
180 °C), mechanical effects, and processes occurring in the manufacture of products, that is, meets all the
requirements imposed in general to all nutrient additives and, in particular, to antioxidants. This is an
important aspect for the consumer, and the manufacturer, at the same time, is able to make products of
guaranteed quality, taking into account unforeseen technological situations.

B.T. Cemenos', H. H. Kysomuna?, O. IO. Ilerpos?, A. Baiimykanos?,
I'. K. JI:xxanadexosa’, C. H. CapuméexoBa‘, A. K. Hecun6aesa*, M. M. )Kpuikpimbioaepa*

'QyBarr MeMIEKETTIK aybUIIapyaIubUIEIK akageMuschl, YeGokcapsl, Uysamm PeciryGnukackr, Pecei,
“Mapwuii MeMJIEKETTIKyHHBepCcHTeTi, Momkap-Ona, Mapuii O Pecry6nmkacer, Pecei,
3Peceil MEMJIEKETTIK arpapiiblK, YHUBEPCUTETI —

K. A. TumupszeBa ateiHAarsl MocKey aybUIapyamsUIblK akaaeMusicel. Mockey, Peceid,
“Kaszak yITTBIK arpapiblK yHEBEpPCHTETI, Anmartel, Kazaxcran

TABUFU AHTUOKCUJAHTTAPIbIH BPOMJIEP TAYBIKTAPBIHAH JKACAJIFAH
JKAPTBLIAN ®ABPUKATFA OCEPIH )KOHE OJIAPIbl CAKTAY KE3IH]JIE
TOTBIT'Y IPOLHECCTEPIH CAJIBICTBIPMAJIBI BAFAJIAY

AnHoTtanusi. [Iuxpokporeper OMOXJIOKPEKIMHHIH 0acka 1a TaOMFH aHTHOKCHIAHTTapMEH CalbICTHIPFaHIa
KOJIaHYIBIH THIMIUIITT OpOMJIEpIiH TayblK €TIHEeH allbIHFaH >KapTbulail (abpukaTTapIblH KypaMblHIA KOFaphl
OMONOTHSIIBIK OEJICEHAITIKTI, canalblK KOPCETKIIITEepre OH 9CepiH, NallblH OHIMHIH OHIMILIIrT MEH OJapIblH TYTHI-
HYIIBUIBIK CHIIATTaMaJIapblH KOPCETTI.

OPpTYpii THIMIUIIKKE M€ aHTHOKCHIAHTTap Opoiyiep eTiHeH jkapThulail (haOpukaTTap OHIIpICiHAE KOJIaHbI-
JIaTBIH IIUKI3aT YATUIEPiHIH TOTEIFY HalIapiaybH Texeini.E nopyMeHi eHriziareHnen Keifin 28 KyH cakrayra apHaj-
FaH KbIIKbUT canbl oprama ecenred 0,84 mr KOH / 1, C, C nopyMeHiH, pyTHH MeH AMXHUIAPOYKEPETUHIII THICiHIIIe
1,27-xe KockaHaa TeMeHaei; bakpuiay yiriciMer camsictTeipranaa 3,52 xone 3,61 mr KOH / T.
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Ocpunaiiiia, Toko(hepo KOChUIFaH Ke3/ie ChIHAK YJTUIepiHer] MepOKCUATIH MoHI Oakpulayra Kaparanaa 1,3 ece
toMeH Oonnbllllukizar ynrinepiHie ackOpOWH KbIIIKBUIBIH, PYTHHAI YKOHE JWTMAPOKBEPLETHHI KOCKAaHMA, OCHI
HHAXKATOPABIH MOHI THiciHIIe 1,6; 1,7 sxome 1,9 ece.

Hotmxecinne, Kyc eTiH HIMKI3aThIHBIH SKCIEPUMEHTAIBIK YITUIEPiH cakrayAblH 28 KYHIHEH KeiiH KbIIIKbLI
caHbl oprara ecenreH 29% -ra, aCKbIH TOTHIFBI - 1,5-1,7 ecere neiin ToMeHaei.

AJBIHFaH HOTIOKeNep OelceH 1l aHTHOKCHIAHT PETIHIE JUTHIPOKBEPLIETHHAI KOJIIaHY IbIH KOFaphl THIMIUTITH
JIOIeIICHII, OJ1 OHBI KOJIJAHBICTAaFbl aHAIOTTapbIMEH Olpre maijanaHyra MyMKIiHIIK Oepei.

Tyiiin ce3mep: Taburu aHTHOKCUAAHTTap, Opoilep eTi, KyC eTiH eHJey IIUKI3aThl, XKapTeliai (adpukarrap,
cara cunarramaniapbl, TOTBIFY OHIMJIEP], CAKTay YaKbIThI.

B. I'. Cemenog!, H. H. Kyzsmuna?, O. 0. Ierpor?, A. Baiimykanos?,
I'. K. JIzxanatexonat, C. H. Capumoexona®, A. K. Hecun6aesat, M. M. Kbuikpimbi6aesa®

Yypanickas rocyIapcTBEHHas CENbCKOXO3AMCTBEHHAs akajemus, T. Uebokcapsl, Uysanickas PecriyGmuka, Poccus,
2Mapuiickuii rocyaapcTBeHHbI yHUBEpCHTeT, T. Momkap-Ona, Pecriy6muka Mapuii 91, Poccus,
3Poccuiickuiil TOCYIapCTBEHHBII arpapHbIil YHUBEPCUTET —

MockoBckas cenbckoxo3siiicTBeHHas akagemust uM. K.A. TumupsizeBa, Mocksa, Poccus,

“Kaszaxckuii HanmoHanbHEIH arpapHblil yHHBEPCHTET, AnMatsl, KazaxcTan

CPABHUTEJIbBHAS OHEHKA BJIMAHUA IPUPOJHBIX AHTUOKCHUJIAHTOB
HA KAYECTBEHHBIE IIOKA3ATEJIA ITIOJTY ®ABPUKATOB
W3 MSCA IBIIST-BPOMJIEPOB
N OKUCJIUTEJIBHBIE ITPOLNECCHI ITPU X XPAHEHUU

Annotanusi. M3ydena sddextuBHOCTS NpUMeHEeHUs] OnodiaBoHOMIA TUTHIPOKBEPLETHHA, B CPABHEHUH C
JPYTEMU TIPUPOTHBIMEI aHTHOKCHIIAHTAMH, B perenType moiay(hadpuKkaToB U3 Msca IBIUIAT-OpOHIepoB, CBUICTENb-
CTBYIOIIAsl O €ro BHICOKOW OMOJIOTMYECKON aKTHBHOCTH, TOJOXHUTEIHHOM BIIUSHUH Ha Ka4eCTBEHHBIC TIOKA3aTEINH,
BBIXOJI TOTOBBIX MMPOAYKTOB U UX NOTPEOUTEIBCKHE XapAKTEPHCTHUKH.

YCTaHOBIEHO, YTO AHTHOKCHUIAHTHI C DPa3NUIHOW 3(PPEeKTHBHOCTHI0O HHTHOMPYIOT OKHCIHTEIBHYIO IMOPTY
00pa3IoB CHIPBS, UCIOIB3YEMOTO B MPOM3BOJCTBE MONYy(haOpUKaTOB W3 Msca UBILIAT-OpoittepoB. [Ipu BBemxeHUN
BuTamMuHa E, KUCI0THOE 4Mcio 3a 28 CyTOK XpaHeHHs Oka3anoch MeHblie B cpenuem Ha 0,84 mr KOH/r, npu mo-
Oapnenun ButamuHa C, pyTHHA U IMTHIPOKBEPLIETHHA, COOTBETCTBEHHO, Ha 1,27; 3,52 u 3,61 mr KOH/r - mo cpas-
HEHUIO C KOHTPOJIbHBIM 00pasIioMm.

Tak, mpu npo0aBjIeHUU TOKO(Eposa MEPEeKUCHOE YUCIO B OMBITHBIX 00pa3iax ObLI0 MeHbINe B 1,3 pasa, mo
CpaBHEHHIO ¢ KOHTpoyieM. [Ipu 100aBiIeHHU acCKOPOMHOBOW KHCIOTBI, pyTHHA W TUTHAPOKBEPIETHHA B 00pa3iax
CBhIpbs 3HAUYEHUE IAaHHOTO MOKAa3aTelsl B HUX 0Ka3ajoch elle HIKe, COOTBETCTBEHHO, B 1,6; 1,7 u 1,9 pa3za.

B pesynbrare, yepe3 28 CyTOK XpaHEHUs OMBITHBIX OOpAa3OB CHIPhS NTHICTICPEPAOOTKH, KUCIOTHOE YHCIIO
JIOCTUIJIO MEHBIINX 3HAYEHUI B cpenHeM Ha 29 %, a nepekucHoe — B 1,5—1,7 pa3za, OTHOCUTEIBLHO KOHTPOJISL.

[TomyueHHbIE pe3yabTaThl YOSIKIAIOT B BBICOKOW 3(P(EKTHBHOCTH NPUMEHEHUs TUTHAPOKBEPICTHHA B Ka-
YeCTBE aKTHBHOTO AaHTHOKCHIAHTA, YTO OOECIIEYMBACT BO3SMOXKHOCTH €r0 HCIOJIB30BAHUSI HAPSLY C MMEIOIIHMUCS
aHaJIOTaMH.

KiroueBble cjioBa: MPUPOIHBIE aHTHOKCHUAAHTHI, MsCa LBIIUIT-OPOUIIEPOB, CHIPbE MTUIETIEPEPAOOTKH, TOTY-
(habpuKaTHl, KAaUECTBEHHBIE XaPAKTEPHCTUKH, IPOAYKTHI OKHUCICHHS, TIPOIOJDKUTEIEHOCTD XPAHEHHS.
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ESTIMATION OF COMPOSITION,
TECHNOLOGICAL PROPERTIES, AND FACTOR
OF ALLERGENICITY OF COW’S, GOAT’S AND CAMEL’S MILK

Abstract. The article provides information on the basis of data obtained by different authors that camel's milk
differs significantly from cow's and goat's milk due to the insignificant content of one of the allergenic factors - milk
protein [ - lactoglobulin. On the basis of the research, the article showed that the content of the main components of
milk - the mass fraction of dry matter, fat, protein, and one of the most important mineral substances - calcium, in
camel's milk these indicators are significantly higher than in cow's and goat's milk. Indicators of density, titratable
acidity, and energy value of camel's milk are also higher than those of cow's and goat's milk.

It was established that the content of monounsaturated and polyunsaturated fatty acids, including omega - 3 and
omega - 6 acids, is much higher in camel's milk than in cow's and goat's milk.

The difference in the protein structure of camel's, cow's and goat's milk was revealed. Camel's milk contains
more a-lactalbumin, lactoferrin, immunoglobulins than cow's and goat's milk, but most importantly, unlike cow's and
goat's milk, there is practically no B-lactoglobulin in camel's milk.

Sour milk produced on the basis of camel's, cow's and goat's milk using different starter culture: lactate lacto-
coccus (sour milk ordinary), acidophilus bacillus (sour milk acidophilus) and Lactobacillus bulgaricus (Bulgarian
sour milk) differs in their properties.

All samples of sour milk of camel's milk, unlike sour milk from goat's and cow's milk, prepared with the same
technology, showed noticeable foot of fat and this requires additional development of technological processes in the
production using camel's milk. The established difference in the chemical composition of the analyzed sour milk
samples is mainly due to the composition of the raw milk from which the products are prepared.

B-lactoglobulin is not identified in sour milk from camel's milk, which confirms the data on its absence in
camel's milk.

Keywords: cow's milk, goat's milk, camel's milk, allergens, protein fractions, intolerance, hypoallergenicity,
lactoferrin, protein profile, sour milk.

Relevance of the topic. In most countries of the world, cow's milk is the most common type of milk.
Despite the availability and useful properties of cow's milk, not everyone can eat it because of the
presence of substances that cause allergies. One of the most likely causes of allergy to milk proteins is the
presence in the cow's milk, as well as in the milk of other ruminants, of the protein fraction - -
lactoglobulin, which is practically absent in breast milk.

Goat's milk is traditionally considered to be less allergenic compared to cow's milk, which is
associated with a lower content of asl - casein. However, in goat's milk, as in cow's, there is a protein
fraction of B-lactoglobulin, although in smaller quantities than in cow's milk. According to a number of
authors [1], camel's milk has significantly less asl-casein fraction and B-lactoglobulin than cow's milk,
which is of interest from the point of view of allergenicity of camel's milk and milk products manufac-
tured from it. Along with this, there is a high nutritional and biological value of fermented milk products

— 4 ——
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from camel's milk, which depends on the composition and properties of the raw milk and the activity of
probiotic cultures of lactic acid bacteria.

Camel milk is also believed to have a health-promoting effect on diseases such as tuberculosis,
asthma, diabetes, autism [2, 3]. The reduced allergenicity of fermented milk products based on camel's
milk is caused by the absence of f-lactoglobulin in it.

In this regard, it is relevant to study and practically justify the use of camel's milk as a raw material
for the production of dairy products for people with food allergies to cow's milk proteins.

Based on the above, the aim of our research was to analyze the composition and technological
properties of cow's, goat's and camel's milk, taking into account their protein profiles, as an allergenicity
factor.

In connection with the aim, the objectives of the research included:

— to study the composition, organoleptic and physicochemical characteristics of the milk of animals
of different species: cow, goat, camel;

— to investigate the composition of the fatty phase of raw milk, determine its protein profile and the
content of B-lactoglobulin in it;

— to produce fermented milk products from different raw milk;

— to study the organoleptic, physicochemical indicators, nutritional, biological and energy values of
dairy products produced from the milk of animals of three species.

The scientific novelty and practical significance of the work lies in the fact that camel's milk was
compared for the first time with cow's and goat's milk, with a set of indicators determined in milk, its
technological properties in the production of different types of sour milk and taking into account the
allergenicity factor in the obtained product, which significantly complements the data of other authors
who done research on camel's milk [1-3].

The results can be taken into account and used in farms and enterprises engaged in the production of
animal milk of different species and its possible targeted processing into products for different categories
of consumers, for example, camel and goat milk - for baby food.

The studies were carried out in accordance with the program of international cooperation of
agricultural scientists of the EAEU countries for 2018-2020, as well as by order of the Ministry of
Agriculture of the Republic of Kazakhstan for 2018 - 2020. URN: BR06249249-OT-18 Development of a
complex system of enhancing productivity and improving the breeding qualities of farm animals, by the
example of Bayserke-Agro LLP.

Methods of research. The experimental part of the research was performed in accredited laboratories
of techno-chemical control and microbiology of the All-Russian Research Institute of Dairy Industry
(ARRIDI), as well as in the laboratory of the Department of technology of storage and processing of
animal products of the Russian State Agrarian University - Moscow Agricultural Academy named after
K.A. Timiryazev in 2014 - 2015

Ferments of pure cultures of lactate microorganisms for the production of fermented milk products
were provided by the Laboratory for Microbiology of the ARRIDI. The production of dairy products was
carried out in 3 repetitions.

Cow's milk was received at the Zoo station of RSAU - MAA named after K.A. Timiryazev from
Black-and-motley cows. Goat's milk of Zaanensky breed of goats was received on a subsidiary farm,
Shelepanovo village, Solnechnogorsky district of the Moscow region.

Camel's milk from Bactrian camels was obtained on the farm LAIDOY A located in the Republic of
Tatarstan, the Laishevsky district, the Kirbinsky rural settlement, the village of Travkino (figures 1, 2).
Camel farm was founded in March 2013. At the time of the experiment, the population of camels was 90
animals.

Camel's milk was delivered to Moscow from Kazan by train storing in refrigerator. (4 °C).

The chemical composition of the camel's milk of the Kazakh Bactrian breed was carried out in the
Educational Research and Production Center "Bayserke-Agro" LLP of the Talgar district, Almaty region.
The studied milk has been taken from milk camels during the third month of lactation.

The research of all indicators of milk and dairy products was performed in accordance with common
standardized and certified methods [4-12].
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Figure 1 — Camels on the LAIDOYA farm in winter Figure 2 — Milking of camels on the LAIDOYA farm

To measure contents of moisture and dry substances in dairy products, a gravimetric method was used
(drying up to constant weight at a temperature of 10242 °C) according to GOST 3626-73.

Analysis of the mass fraction of fat in raw milk and dairy products was carried out using the Gerber
acid-butyrometric method according to GOST 5867-90. Determination of total nitrogen and calculation of
the protein mass fraction in raw milk and dairy products were conducted according to the Kjeldahl method
in accordance with GOST 23327-98, the determination of whey proteins - in accordance with GOST R
54756-2011. The mass fraction of lactose was determined by the accelerated polarimetric method
according to GOST R 54667-2011.

The study of the fatty phase was performed by gas chromatography using a Crystallux 4000M
chromatograph. Supelco 37, Component FAME Mix was used as an identification mixture; chromato-
grams were recorded and processed using the NetChrom software program.

The protein composition was determined according to GOST R 53761-2009. A monochromatic blue
marker of 10-250 kDa was used as a protein molecular weight marker.

The density in raw milk was determined by the areometric method according to GOST R 54758-
2011, the titratable acidity - according to GOST R 54669-2011. Active acidity in pH units was measured
according to GOST R 53359-20009.

An expert commission of five people conducted an organoleptic evaluation of milk and dairy
products. Statistical data processing was carried out using the Microsoft Excel program.

Results and their discussion. Camel's milk obtained from Kazakh Bactrian dairy female camels
during the third month of lactation is white, has a sweet-salty taste, thick homogeneous consistency when
decantation foams strongly, it has a velvet of taste perception. Milk begins to boil at a temperature of
+100.3 °C, and freezes at -0.5 °C.

The fat content of the milk received by the proportions from Kazakh Bactrian camels varies in large
ranges. The fat content of the first portions of milk yield ranges from 3.2% to 5%, of the main yield - from
5.5% to 6.5%, and of the milk yield - 8-12%.

The lactose content in milk of the Kazakh Bactrian female camels (4.5-5.5%, on average 5.0+0.03%)
is more constant compared to the fat content (4.9 - 6.7%, on average 6.2+0.3%) and protein (3.1-4.0%, on
average 3.8+0.2%).

On the basis of the conducted research, it was established that the composition and properties of
camel's milk differ significantly from cow's and goat's milk.

The organoleptic parameters of raw milk of different species of animals are presented in table 1. The
consistency of camel's milk was thicker, there was an increased fat content, which gave the taste to milk
more like dairy cream.

There were no differences in smell between cow's and goat's milk. The smell of camel's milk was
somewhat different from cow's and goat's milk. There were caught barely perceptible unusual shades in it.

Camel's milk was different from cow's and goat's milk in color. Beta-carotene gives yellowish color
to goat's and cow's milk, vitamin A is dissolved in fat of the camel's milk in the form of retinol, and not
carotenoid precursors, therefore the color of camel's milk is white.
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Table 1 — Organoleptic parameters of raw milk

Parameters Raw milk
of milk Cow’s Goat’s Camel’s
Appearance Opaque liquid, without impurities, without phase separation
Colour Uniforrp throughout the mass, white with a slight Uniform throughout the mass, pure white
cream tint

Taste Pleasant, slightly sweetish ‘ Pleasant, sweetish Pleasant, sweetish - salty
Smell Clean, pleasant, milky
Consistency Homogeneous, non-sticky, without fat lumps, liquid Homogeneous, non-sticky, without fat lumps, thick

Goat's milk taste was the sweetest and fully complied with the requirements [13-16]. Both goat's and

camel's milk had their own specific, different from cow's, but not too pronounced flavor.

In camel's milk, compared with cow's milk, the dry matter concentration was higher by 2.75%
abs.%) and higher related to the goat's milk — by 2.08% (table 2).
g g y

Table 2 — Physicochemical parameters of raw milk

Parameters of milk Raw milk
Cow’s Goat’s Camel’s
Content, %: - moisture 88.47+0.10 87.80+0.07 85.72+0.36
- dry matter 11.53+0.10 12.20+0.07 14.28+0.36
- nonfat milk solids 8.48+0.09 8.61+0.01 9.32+0.11
- fat 3.10+0.10 3.5+0.25 4.67+0.33
- total nitrogen 0.479+0.004 0.542+0.02 0.70+0.001
- nonprotein nitrogen 0.0311+0.0001 0.0413+0.01 0.0454+0.003
- protein 3.05+0.02 3.45+0.15 4.45+0.004
- whey proteins 0.79+0.01 0.99+0.03 1.44+0.09
- lactose 4.72+0.33 4.59+0.41 3.99+0.11
- ash 0.72+0.01 0.73+0.01 0.75+0.004
Ca content, mg/% 118.09+0.26 124.58+0.42 132.92+0.69
Calorific value, kcal / 100 g 60.67+2.34 65.11£1.32 78.03+3.22
Density, kg/m? 1028.4+0.3 1028.7+0.25 1030.5 +0.35
Active acidity, pH 6.58+0.20 6.67+0.01 6.38+0.05
Acidity, °T 15.4+0.04 16.5+0.03 22.0+0.60

Camel's milk is superior to cow's milk in the number of whey proteins by 0.66% and in fat content -

by 1.57%. Protein was more by 1.4% relative to cow's milk and calcium content - by 14.84 mg/%
(P>0.999). Camel's milk exceeds in calorific value by 17.36 kcal per 100 g of cow's milk and by
12.92 kcal - the goat's milk (P>0.95). Titratable acidity exceeded the acidity in cow's and goat's milk by
more than 5 units (P>0.99). The density of camel's milk was 2.1 g/cm3 (P>0.95) higher than the density of
cow's milk. The differences between the cow's and goat's milk in the same indicators were not so
significant.

The content of unsaturated, physiologically important, essential fatty acids - linoleic, linolenic,
arachidonic, in camel's milk was significantly higher than cow's and goat's milk (table 3).

The amount of polyunsaturated fatty acids in camel\s milk was 1.6% higher than in cow's milk,
including 0.3% higher in the content of omega-3 acids and 1.3% higher in omega-6. Cow's milk contains
the least polyunsaturated acids, goat's milk have them 0.8% more than cow's one.

The results of the study of the protein profile of the raw milk obtained using disc electrophoresis in
polyacrylamide gel are presented in figure 3.
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Table 3 — Composition of the fatty phase of raw milk

Fatty acids Raw milk
(to the total content of fatty acids, %) Cow’s Goat’s Camel’s
Linoleic 2.46554+0.0435 2.8353+0.8060 3.1558+0.4472
Linolenic 0.295340.0553 0.6307+0.5675 0.9187+0.2139
Arachidonic 0.0263+0.0044 0.0069+0.0013 0.0299+0.0127
Amount of fatty acids:
- unsaturated 67.8005+2.3161 69.6428+0.2885 61.7018+2.5735
- monounsaturated 28.6275+2.2282 25.9707+0.2723 32.9150+2.6181
- polyunsaturated, including: 3.5721+0.0882 4.3309+0.0953 5.1262+0.2700
- omega - 3 0.30424+0.0210 0.4452+0.3190 0.6067+0.0072
- omega - 6 3.2679+0.0672 3.8857+0.2237 4.5195+0.2637
kDa
— 250
IFS=1 LF 80
SA
60
o as2-CN
= ' po o 25
. - e os1-CN
k-CN 2“
e— = - ‘ﬂ-l g
Saams S a-La 15
10
1 2 3 4 -, 6 7

Figure 1 — Protein profile of raw milk:
1,2 — cow’s milk; 3, 4 — camel’s milk; 5, 6 — goat’s milk; 7 — molecular weight marker at 10-250 kDa;
o-La—a- lactalbumin; B-Lg—f- lactoglobulin; k-CN—k- casein; as1-CN — as1- casein; as2-CN — as2- casein;
B-CN — B- casein; SA — serum albumin; LF— lactoferrin; Ig — immunoglobulins

The protein profile of camel's milk differs significantly from cow's and goat's milk. Camel's milk
contains more a-lactalbumin, lactoferrin, immunoglobulins, 3 - and as2 - casein. But the most important
thing is that f-lactoglobulin is almost absent in it.

When analyzing the organoleptic parameters of the products, it was established that the consistency
of all samples of sour milk is equally dense (table 4). However, after mixing, the consistency of goat's and
camel's milk products became less dense, and the consistency of cow's milk products remained thick. The
obtained data to some extent vary from the studies of other authors [17-19].

In products from camel's milk, in contrast to sour milk from goat and cow milk, prepared using the
same technology, a noticeable sludge of fat was observed. The consistency of camel milk products after
mixing was liquid and resembled more kefir than sour milk, which requires additional technological
processes in the production of camel milk products.

Goat's milk products had a thicker consistency compared to camel milk products, but were inferior in
thickness to cow milk products. Sour milk from cow's milk had a rather thick consistency characteristic of
this product.
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Bulgarian sour milk produced from all types of milk was less dense than acidophilus and ordinary
sour milk. Acidophilic sour milk, obtained from camel milk, surpassed the consistency of Bulgarian and
ordinary sour milk (table 4).

Table 4 — Organoleptic parameters of fermented milk products

Types Type of milk
of sour milk Cow’s Goat’s Camel’s

v . e . . . if lot, with a foot of fat
2 | Acidophilic | dense, uniform clot, without serum separation de.nse, R e
s without serum separation
g{ Ordinary .
o - dense clot, with some serum
< | Bulgarian
5 Acidophilic
% Ordinary uniform, cream uniform, cream white uniform, snow white
O R

Bulgarian

Acidophilic | sour, pleasant sour, with a not very pleasant tint | sour, pleasant, fat
2 | Ordina almost not sour, almost not sour, pleasant, with an | almost not sour, pleasant, milky,
E y creamy, pleasant unusual tint with a creamy tint

Bulgarian sour, pleasant sour, with no tints like acidified milk,

& P ’ with an unpleasant tint of bitterness

_ | Acidophilic pleasant, milky, unusual
é Ordinary Pleasant, typical pleasant, a bit unusual pleasant, milky

Bulgarian with unpleasant tint
> Acidophilic | thick, slightly viscous like fatty kefir, a bit viscous liquid, homogeneous, very viscous
g . Thick with dense Like liquid sour cream, L .
< | Ordinary . . Homogeneous, liquid, non-viscous
Rz fractions non-viscous
§ Bulearian Impure, liquid, Homogeneous, liquid, Homogeneous, very liquid,

& non-viscous non-viscous non-viscous

With the same terms of fermentation, the acidophilous bacteria were developed most actively in
goat's milk (table 5).

Table 5 — Physicochemical indicators of sour milk

Sour milk
Indicator Cow’s milk Goat’s milk Camel’s milk

acid. ordin. Bul. acid. ordin. Bul. acid. ordin. Bul.

Content of. %: - dry matter 10.94 11.19 11.19 11.98 12.55 12.12 14.62 14.53 13.89
> /o - dry +0.13 +0.08 +0.07 +0.03 +0.27 +0.09 +0.40 +0.24 +0.08

moisture 89.06 88.81 88.81 88.02 87.45 87.88 85.38 85.47 86.11
) u +0.13 +0.08 +0.07 +0.03 +0.27 +0.09 +0.40 +0.24 +0.08
- protein 3.07 3.06 3.11 3.34 3.29 3.35 4.43 4.43 4.39
p +0.01 +0.04 +0.06 +0.01 +0.07 +0.04 +0.03 +0.04 +0.04
 total nitrozen 0.481 0.479 0.488 0.524 0.516 0.525 0.695 0.695 0.689
g +0.003 +0.006 +0.009 +0.003 +0.009 | £0.006 | £0.004 | £0.006 | +0.006

fat 3.00 2.20 2.60 3.30 3.30 3.30 5.00 4.90 5.00
) +0.1 +0.1 +0.1 +0.1 +0.3 +0.1 +0.1 +0.1 +0.07
- lactose 2.94 3.96 4.50 3.18 4.41 4.70 2.79 3.87 4.06
+0.11 +0.10 +0.28 +0.11 +0.03 +0.28 +0.13 +0.14 +0.04

Calorific value. keal/100 52.54 49.22 55.38 57.42 62.26 63.70 76.10 80.07 80.70
> g +0.79 +1.05 +2.24 +1.72 +3.04 +0.02 +0.91 +1.06 +0.69

Active acidi H 3.62 4.40 4.48 3.59 4.45 3.74 3.64 4.56 4.12
v v, p +0.10 +0.03 +0.04 +0.13 +0.07 +0.06 +0.06 +0.08 +0.03
Acidity. °T 167.84 68.80 60.64 185.44 61.60 150.40 | 151.84 | 77.92 109.60
Y +1.19 +1.27 +2.14 +0.79 +2.36 +1.26 +0.93 +1.30 +1.27
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Variations in the content of dry matter, fat, protein in all samples of sour milk relative to the raw milk
were insignificant and unreliable. The titratable acidity of acidophilic sour milk from goat's milk was
higher than the acidity of similar products of cow's milk by 17.7 °T and of camel's milk by 33.6 °T
(P>0.99). The titratable acidity of sour milk obtained from camel milk was the highest. The highest acidity
of Bulgarian sour milk was obtained by ripening goat milk. The not uniform increase in acidity of pro-
ducts from different raw milk should be taken into account when determining the terms of fermentation of
products since the technological instructions for the production of fermented milk products are designed
for cow's milk. Thus, in the case of acidophilic and Bulgarian sour milk from goat's milk, a reduction in
the fermentation time is required in order to prevent an excessively sour taste of the product.

When comparing the fatty acid composition of the products, the difference in the level of essential
linoleic, linolenic and arachidonic fatty acids was established between the samples of sour milk obtained
from the milk of different animal species (table 6).

The content of linoleic acid in all three samples of sour milk from goat's milk was significantly higher
(P>0.999) than in samples of yogurt from camel and cow milk. The level of linolenic acid in camel milk
products significantly exceeded the indicators of this acid in samples of goat and cow milk products
(P>0.95). In terms of arachidonic acid between product samples, a significant advantage has not been
revealed.

Table 6 — Composition of the fatty phase of sour milk (to the total content of fatty acids, %)

Sour milk

Fatty acids Cow’s Goat’s Camel’s
acid. ordin. Bul. acid. ordin. Bul. acid. ordin. Bul.
linoleic 2372 2.434 2323 3.238 3.187 3.193 2.761 2.848 2610
£0.093 | £0.003 | +0.026 | +0.013 | +£0.012 | +0.026 | +0.001 | £0.163 | +0.001
linolen 0.338 0.293 0.276 0.239 0.187 0.194 1.293 1.239 1.409
olenic £0.023 | £0.008 | +0.057 | £0.013 | £0.003 | +0.032 | £0.121 | %0.013 | =0.002
srachidonio 0.031 0.02 0.01 0.003 0.025 0.001 0.004 0.012 0.019
£0.001 | +0.001 | £0.002 | 0.001 | £0.002 | 0.001 | +0.001 | =0.001 | =0.001
Sum of acids: 66.387 | 66.260 | 65918 | 68.805 | 68.988 | 68.745 | 63.402 | 64.904 | 65.684
unsaturated £0.723 | 0224 | +0351 | £0.168 | +0.008 | +0.063 | +0.170 | +0.050 | =+0.306
monounsaturated 30.134 30.33 30.717 | 27.064 26.85 27217 | 31.690 | 30.020 | 29.341
onounsaturate £0.737 | £0.293 | £0.161 | £0.120 | +0.031 | +0.190 | +0.249 | =0.109 | +0.353
olvunsaturated 3.479 3.412 3.366 4.131 4.161 4.038 4.908 5.076 4.975
poly : £0.008 | +0.063 | +0.189 | 0.039 | £0.023 | 0.126 | +0.086 | +0.059 | =0.051
eluding o3 0.274 0216 0.273 0.267 0.330 0.222 0.345 0.461 0.575
uding - £0.002 | +0.044 | +0.100 | £0.001 | +0.003 | +0.051 | +0.050 | 0211 | =+0.052
cluding oo 3.205 3.197 3.093 3.864 3.832 3.816 4.563 4615 4.400
cluding © £0.010 | +0.019 | +0.089 | +0.039 | +£0.021 | +0.074 | +0.136 | £0.152 | %0.001

The content of monounsaturated fatty acids in sour milk from camel milk, especially in acidophilic
sour milk, was significantly higher than in sour milk from goat's milk (P>0.99), with a slight difference in
the level of monounsaturated fatty acids contained in lapper milk from cow milk. The amount of
polyunsaturated fatty acids, including omega-3 and omega-6, in sour milk from camel milk significantly
exceeded the content of these fatty acids in samples of goat and cow's milk. As for a sum of mono-
unsaturated and polyunsaturated fatty acids in the samples of sour milk obtained from one type of milk, no
significant difference was revealed. The established variations in the composition of fatty acids in
products are due to the characteristics of the fatty acid composition of raw milk.

The most stable starter microorganisms advanced in camel milk (table 7). In the development of
acidophilous bacterium, Lactobacillus bulgaricus, dairy and creamy lactococci, there was neither increase
in number nor dying within five days of research. Their number was invariably 2.5x10° CFU/cm?, which
corresponds to the requirements for the number of living microorganisms in the finished dairy product by
the end of the storage period - not less than 1.0x10’ CFU/cm’. Lactobacillus bulgaricus in goat's milk
developed poorly.

— 70 ==
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Just after fermentation, the number of microorganisms in sour milk was 2.5x10’CFU/cm’®, and
already on the 3rd day, it decreased to 2.5x10°CFU/cm?, which is less than the required 1.0x10’CFU/cm’.
The amount of lactic and creamy lactococci was consistently kept at the level of 2.5x10°CFU/cm® for
5 days. The number of acidophilous bacteria increased on the 3rd day from 2.5x10'° to 2.5x10° CFU/cm’,
and on the 5th day, it slightly decreased and was equal to the initial value.

Table 7 — Microbiological testing of sour milk

Sour milk
Stgrage Cow’s Goat’s Camel’s
time
acid. ordin. Bul. acid. ordin. Bul. acid. ordin. Bul.
Ground 2.5x10% | 2.5x107 | 2.5x108 2.5x108 2.5x108 2.5x107 2.5x108 2.5x108 2.5x108
3 day 2.5x107 | 2.5x107 2.5x108 2.5x10° 2.5x108 2.5x10° 2.5x108 2.5x108 2.5x108
5 day 2.5x10% | 2.5x108 2.5x10° 2.5x108 2.5x108 2.5x10° 2.5x108 2.5x10° 2.5x108

The number of acidophilous bacteria in yogurt from cow's milk on the 3 day decreased to
2.5x107 CFU/cm® compared with the ground, and then their number again increased to 2.5x10* CFU/cm’.
The population of microorganisms of Lactobacillus bulgaricus in cow’s sour milk by the 5 day even
increased slightly and amounted to 2.5x10° CFU/cm®. Milk and creamy lactococci advanced well in cow's
milk, their amount slightly increased during the study period, and on day 5, it was 2.5x10® CFU/cm’.

The protein profile of fermented milk products from different raw milk with different microbiological
starters is shown in figure 4.

kDa
e | : £7250
LF - -
SA | > e s 80
\ § . %A
i X ‘ .. 60
us2-CN § ¢ 7 ‘
] B R
i ; ; .
k-CN . ':h : . - 20
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Figure 4 — Protein profile of fermented milk products:
1,2, 3 —cow’s milk (1 — ordinary sour milk, 2 — acidophilus sour milk, 3 — Bulgarian sour milk);
4,5, 6 — goat’s milk (4 — acidophilus sour milk, 5 — ordinary sour milk, 6 — Bulgarian sour milk);
7, 8,9 — camel’s milk (7 — Bulgarian sour milk, 8 — ordinary sour milk, 9 — acidophilus sour milk);
10 — molecular weight marker; a-La—a- lactalbumin; B-Lg—f- lactoglobulin; k-CN—k- casein; as1-CN — as1- casein;
as2-CN — as2- casein; B-CN — B- casein; SA — serum albumin; LF— lactoferrin;Ig — immunoglobulins

In fermented milk products of camel's milk, B-lactoglobulin is not identified, it confirms the data on
its absence in camel milk.

Currently, camel milk products on the Russian market are positioned as medicinal, hypoallergenic,
dietary, but not as mass-consumption products. However, the capacity of camel milk as raw milk is quite
high due to its unique chemical composition. With an increase in the production of this type of milk,
fermented milk products produced from it will be able to compete with other products from natural cow's
milk [20].

Camel milk of the Kazakh Bactrian females can be kept fresh for a long time. Increased bactericidal
properties of milk slow down the acidity growth. At + 100 °C in camel milk, the original acidity is kept
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for 72 hours, while in cow's milk it increases continuously. At + 300 °C, camel milk is stored for 24 hours,
and cow milk deteriorates after 5 hours.

Conclusions.

1. In a comparative assessment of the milk of different animal species, it was established that the
physicochemical indicators of camel milk differ significantly from cow and goat milk.

2. Comparing with cow and goat's milk, In camel's milk, there are more polyunsaturated fatty acids,
which have important physiological significance for the human body.

3. The study of the milk protein profile showed that in camel's milk there is no B-lactoglobulin - one
of the main allergens of cow and goat milk. The protein profile of cow and goat milk has a similar pattern.

4. Camel milk can be used in manufacturing different types of sour milk up on the production
technology of these products from cow and goat milk, but it is necessary, without fail, to include
homogenization of milk, due to the sharp separation of the fat phase in the product, which does not occur
in products from cow and goat milk.

5. The time of ripening of sour milk from cow, goat and camel milk varies, it should be considered
when manufacturing these products.

6. In terms of organoleptic characteristics, all samples of the products were highly valued, except for
the Bulgarian yogurt of camel milk, that is due to the uncharacteristic consistency and the presence of
undesirable flavors in the yogurt.

7. Differences in the chemical composition of sour milk samples from cow, goat and camel milk are
conditional upon the chemical composition of raw milk, rather than the influence of the type of starter
culture.

8. Companies specializing in the dairy production for diverse groups of the population, including
those with hypoallergenic products, are recommended to use camel's milk as a raw material, which does
not contain an allergen B-lactoglobulin.

A. C. Illyeapuxos!, JI. A. Baiimykanos?, M. M. Jlynun®, O. H. ITacTyx/,
E. B. Kyxkosal, E. A. IOpoBa*, IO. A. IOnnamoéaes', A. U. Epoxun’, E. A. Kapaces!

!®MBXB EMK A K. TumupsizeB aTbIHIAFbI
"Peceii memiiekeTTik arpapiblk yausepcureti — MAIIIA", Mackey, Peceid,
2)KUIC "OKy reUIBIMH-OHAIpicTIK opTanbrs! "Balicepke-Arpo", AnmaTel o6abIck], Kasakcran,
SOMIBM «Bykinpeceiilik acbUIIaHABIPY FRLUIBIMH-3€PTTEY HHCTUTYTBY, Mackey, Pecei,
*OMFBM «bykinpeceitnik CyT eHepKaci6i FEUIBIMH-3€pTTEY HHCTHTYTED, Mockey, Peceli

CMbIP, ELIKI )KOHE TYHAE CYTIHIH K¥PAMBIH, TEXHOJIOTUSJIBIK KACUETTEPIH
KIOHE AJUIEPTUSJVIBIK ®AKTOPJIAPBIH BATAJIAY

AnHoTtanusi. Makanajga TyHeHIH CYTIHIH Herisri (PM3uKa-XMMUSIJIBIK KOpCeTKIITepi OOMBIHIIA ajIepTUsUIbIK
(hakTopaapabIH Oipi-P - TaKTOrIIOOYIMHHIH CYT aKybI3bIHBIH OOJIMalIbl 00JTybIHA OalIaHBICTHI CUBIP J)KOHE SIIKi CYTi-
HeH aliTapibIKTall albIpMaIIbUIbFEl Oap. Makajiaga JKYpri3uireH 3epTTeyiiep Heri3iHJe CYTTIH Heri3ri KOMIIOHEHT-
TEpiHIH KypaMmbl — KypFaK 3aTTapiblH, Mai/IblH, aKybI3AbIH >KOHE €H MaHBI3/bl MHHEpaJAbl 3aTTapIblH Oipi —
KaJIbIU{, TYHe CYTiHAe OYI KOPCETKIITEPCH CUBIP KOHE CIIKi CYTiHAe alTapibIKTail achlll TYCETiHI KOPCETIITEH.
Tyite CYTiHIH THIFBI3IBIK, TUTPJICHIEH KBIIIKBUIABIFHI MEH JHEPTeTUKAJIBIK KYHIBUIBIFBIHBIH KOPCETKIIITEPi CHBIP
JKOHE eIIKi CYTiHIH YKcac KOPCETKIMTePiHEH KOFaPHL.

MoHOKaHbBIKITaFaH, COHJA — aK MOJIMKAHBIKIIaFaH Mail KbIIIKBIIAPBIHBIH, COHA — aK oMera-3 jkoHe oMera-6
KBIIIKBULIAPBIHBIH KYPaMBbl TYHe CYTIH/E CHBID JKOHE eIIKi CYTiHe KaparaH/a alTapibIKTai Kol eKeH/IIr1 aHbIKTaJI /b

Tyiie cyTiHze CHBIP KOHE €IIKI CYTIHE, O-JIaKTaJbOyMHUHIe, JIAKTO(EeppUHre, UMMYHOIJIOOYIHHICPre Kapa-
FaHza Kerl, 0ipak eH 0aCTHICHI CHBIP )KOHE CIIIKI CYTiHEe KaparaH/aa [3-JTakTOTrIIOOMIMHHIH 00JIMaYHI.

Tyite, cublp >koHE €MIKi CYTi HEri3iHJe dpTYpIi YHBITATBIH AAKbULIAP/bI: CYT KBIIIKBUIIBI JTAKTOKOKOKOKTAP/IbI
(kapamnaiibim aiipan), anuaoGwibl Taskmanaps! (auuaoGuibal aiipan) skoHe Oonrap Taskmanapbia (bonrap avipax)
naiijajana OTHIPBIN JKacallFaH aiipaH e3iHIH KacheTTepl OOMbIHIIA epeKIIeIIeH] .

Tylte cyTiHeH XacayiFraH alipaHHBIH OapibIK yiruiepiHae Oipieil TeXHOJOTHSIMEH AailbIHIaNFaH CUIKi jKoHe
CHBIP CYTIHEH JKacalFaH YHBITKBIIIKA Kaparanaa MaiaeiH Eneyni TyHOacel Oaiikanapl )kaHe OyJl Tyle CYTiHEH eHIM
OHIIIPY Ke3iHAE TEXHOJIOTHSUIBIK IPOLECTEPAi KOCBIMIIA OHACYII Tajam eTeli. 33epTTeeTiH aiipaHHBIH XUMUSITBIK,
KypaMBIHIAFel OCNTUICHreH aWbIpMAIlbUIBIK HETi3iHEH OHIMAep MaiblHAa FraH CYT-IIWKI3aTHIHBIH KypamblHA
0alTaHBICTHI.
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Tylie cyTiHeH IIBIKKAH aiipaHaa B-TaKTOTIO0YIMH COWKECTeHIIpiIMereH, Oyl OHBIH TYHe CYTiHIE KOK eKeHiH
pacraiibl.

Tyiiin ce3mep: cubIp cyTi, €LIKi CYTi, TYHe CYTi, aJulepreHiep, akybl3 (ppakiusIapbl, Te30eyIILTiK, THIIoaIep-
TeH/IIK, JIaKTOo(eppyH, aKybI3 npodui, alipaH.

A. C. Illyeapuxos!, JI. A. Baiimykanos?, M. H. Jlynun®, O. H. ITacTyx!,
E. B. XKykosa!, E. A. IOposa*, 10. A. IOagam6aes!, A. U. Epoxun’, E. A. Kapaces!

'OI'BOY BO «Poccuiickuii ['ocymapcTBEHHBIN arpapHbIil YHUBEPCUTET —
MCXA nmenu K. A. TumupsizeBa», Mocksa, Poccus,
2TOO “YueOHbIi HAYIHO-TIPOU3BOACTBEHHBIN LEHTp baiicepke-Arpo», AnmaTnHCcKas obmacts, Kasaxcran,
3OIHBY «Bcepoccuiickuii HaydHO-HCCIIEN0BATENLCKUH HHCTUTYT IJIEMEHHOTO Jeia», Mocksa, Poccus,
‘®I'HBY «Bcepoccuiickuii HayuYHO-MCCIIEN0BATENLCKUH HHCTUTYT MOJIOYHON NPOMBIIIIEHHOCTHY, MockBa, Poccust

OIIEHKA COCTABA, TEXHOJIOTMYECKNX CBOMCTB U
DAKTOPA AJIVIEPTEHHOCTHU KOPOBBEI'O, KO3BEI'O 1 BEPBJIIOKBEI'O MOJIOKA

AnnHoranus. B crathe mpuBoauTCs WHPOPMANKA HA OCHOBE MAaHHBIX, MOITYYEHHBIX Pa3HBIMH aBTOPAMH, YTO
BepOJIFO’KbE MOJIOKO IO OCHOBHBEIM (PU3UKO-XMMUYECKHM ITOKA3aTeNsIM CYIIECTBEHHO OTIMYAETCS OT KOPOBBETO
KO3bET0 MOJIOKA M3-32 HE3HAYUTENILHOTO COJCPIKAHMs OHOTO U3 aJUIEPreHHbIX (PAKTOPOB — MOJIOYHOTO Oeska B-iak-
TorinoOynuHa. B craThe, Ha OCHOBAaHMH NPOBEACHHBIX MCCIIEIOBAHUH, MMOKA3aHO, YTO COJACPKAHNE OCHOBHBIX KOM-
MTOHEHTOB MOJIOKAa — MAacCOBOM JIOJIM CyXHX BEIIECTB, KHpa, OeJIKa, M OJHOTO W3 HamboJiee BaKHBIX MHUHEPATbHBIX
BCHICCTB — KaJlbllUsd, B Bep6J'IIO)KI)eM MOJIOKE CYHICCTBCHHO IMPEBLIIIACT 3TU IMOKA3aTCJIM B KOPOBHEM U KO3bEM
MoJioke. [loka3arenu IUIOTHOCTH, THTPYEMOW KHCIOTHOCTH W DHEPreTHYecKOW LEHHOCTH BEPOIIOKBEro MOJIOKa
TaK)Ke BBIIIE aHAJIOTMYHBIX [T0Ka3aTelleil KOPOBLETO M KO3bETO MOJIOKA.

YCTaHOBIIEHO, UTO COAEPIKaHUE MOHOHCHACKHIICHHBIX, TAK ¥ TOJMHEHACKHIIEHHBIX XUPHBIX KUCIIOT, a TaKKe
KHCJIOT OMera-3 1 oMera-6, B BepOJII0)KbeM MOJIOKE 3HaYUTEIIHHO OOJIbIIIE, Y4eM B KOPOBHEM M KO3bEM MOJIOKE.

BrrsiBnieHa pasHula B 0eIKOBOM CTPYKTYype BepOIIOKBEro, KOPOBLETO M KO3BETO MOJIOKa. B BepOiroskbeM Mo-
JIOKE COJICPKUTCS OOJIBINE, YeM B KOPOBBEM M KO3bEM MOJIOKE, (-JIAKTabOyMHHA, JIakTopeppruHa, IMMYHOTIIO0YIIH-
HOB, HO CaMo€ TJIaBHOE, B OTJIMYHE OT KOPOBBETO M KO3BETO MOJIOKA, IIPAKTHYECKU OTCYTCTBHE [3-TaKTOTIIOOHIIIHA.

IIpocTokBamia, BeIpaOOTaHHAS HAa OCHOBE BEPONIOKBETO, KOPOBBETO U KO3BETO MOJIOKA C HCIIONB30BAaHHEM
pa3Hoil 3aKBAaCOYHOU KYJIBTYPBI: MOJOYHOKHCIBIX JIAKTOKOKKOB (IPOCTOKBalia OOBIKHOBEHHAs), anuao(QHIbHON
najgouky (TIpocTokBaia anuao(riIbHas) 1 60arapcKoi majgouku (MpocToKBaiia 6onrapekas) pa3audanach 0 CBOUM
CBOMCTBaM.

VY Bcex 00pa3oB NPOCTOKBAILH U3 BEPOJIIOKBETO MOJIOKA, B OTIIMUUE OT IIPOCTOKBAILY U3 KO3BETO H KOPOBLETO
MOJIOKA, MPUTOTOBJICHHOH 110 OJIMHAKOBOM TEXHOJIOTUH, HAOJIIOIAJICS 3aMETHBIM OTCTOM JKUpPA U 3TO TPeOyeT IOTMOoI-
HUTEJIBHOH OTPabOTKM TEXHOJIOTHUECKHX MPOLIECCOB IMPU MPOU3BOACTBE IMPOIYKIMH W3 BEPOIIOKBETO MOJIOKA.
YcraHOoBIEHHAsT pa3HHLA B XUMHYECKOM COCTaBe MCCIIEAyeMbIX 00pas3lioB MPOCTOKBAIIN 00YCIIOBICHa B OCHOBHOM
COCTaBOM MOJIOKa-CBIPbsl M3 KOTOPOTO IIPUTOTOBJIEHBI IIPOAYKTHI.

B mpocTokBamie W3 BepONIOKBEr0 MOJNOKA [-IAaKTOTIIOOYIWH HE WACHTH(GHIMNPOBAH, YTO IOATBEPKIAACT
JTAHHBIE O €T0 OTCYTCTBUH B BEPOIFOKEEM MOJIOKE.

KiroueBble ¢j10Ba: MOJIOKO KOPOBBE, MOJIOKO KO3b€, MOJIOKO BEpOIIOKbE, AIIePreHbl, (PpaKiuu OeKa, Hete-
PEHOCHMOCTb, TUTIOAJUIEPTE€HHOCTb, JJaKTOQEeppHH, OSIKOBBIN MPOQUIIb, TPOCTOKBAIIIA.
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ZOOTECHNIC CHARACTERISTICS
OF MODERN POPULATIONS OF MUGALZHAR HORSE BREED

Abstract. The modern structure of the Mugalzhar horse breed consists of three intrabreed types - Embensky,
Kulandinsky, Kozhamberdinsky (till 2009 - Saryarkinsky), six lines and 55 families. Live weight of stallions -
560 kg, mares - 520 kg, slaughter yield - 55-60%, yield of colts - 80-90%, milkiness of mares - up to 2000 1. Horses
of Mugalzhar breed are distinguished by good health, excellent adaptability to year-round pasture maintenance.

The stallions of the Mugalzhar horse breed have an average live weight of 493.5 - 538.4 kg, mares - 452.7-
469.3 kg. Body measurements in stallions of Kozhamberdinskyintrabreed type were 148.9 - 153.1 - 186.9 - 20.0 cm,
of Kulandinskyintrabreed 144.9 - 151.6 - 181.9 - 19.9 cm and Embensky 145.8 - 160.7 - 184.7 - 19.8 cm.

Adult mares of the Kozhamberdinsky type have a height in the withers of 145.1 cm, an oblique body length of
152.5 cm, a chest girth of 180.2 cm and a metacarpus girth of 19.4 cm. The Kozhamberdinsky and Embensky mares
showed an average body measurement of 143.8 - 149.9 - 179.3 - 19.1 cm and 144.7 - 155.2 - 180.8 - 18.9 cm.

The improvement of the breeding and productive qualities of Mugalzhar horses is carried out in order to
accumulate and consolidate especially valuable economic useful traits inherent in each breeding type and the creation
of a new meat and dairy breed.

The biological features of Kozhamberdinskyintrabreed type are: the ability of stallions throughout the year to
maintain high fatness and even at the end of the breeding period to have higher standards. Mares are distinguished by
high fecundity: 85-90 colting for 100 heads and pronounced maternal instinct. Even for the first time, the females
that have become stubborn almost never throw foals. The colting, usually (up to 80.0%), occurs in the predawn
hours.

Key words: Mugalzhar breed of horses, intrabreed type, live weight, body measurements.

Introduction. In 1948, a horse breed test was conducted at the farm of the Betpakdala Experimental
Station (Ulanbel), Chui District, Zhambyl Oblast, which showed that the most promising, in the Betpak-
dala complex of seasonal pastures, is the Kazakh breed of Jabe type. According to the order of the USSR
Ministry of Agriculture in 1969, the Ministry of Agriculture of Kazakhstan was tasked to create new horse
breeds of meat and dairy productivityon the basis of the Kushumsky breed group and an array of Jabe type
horses. Since that time, work has been begun on the creation of the Mugalzhar horse breed [1].

The work was carried out in three farms of the Mugalzhar stud farm in the Aktobe region and in the
Betpakdala experimental station of the Karaganda region. In the Mugalzhar stud farm, Jabeswere bred in
cleanness, stallions and mares were bred and the best were sold to the two mentioned subsidiary farms [2].
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There, these stallions were used with local dams, receiving the second and third generations, and the
animals of the desired type were bred in "inter se". Kazakh mares and their hybrids did not have an
established origin. They were covered with Jabe stallions, the hybrids of the first generation were again put
under Jabe, and the colts were castrated, then transferred to the working squad or handed over for meat.
Among the hybrids of the second generation, animals of the desired type were bred "inter se", and those
that had not reached the parameters of the desired type were again covered with producers of Jabe and the
third-generation hybrids were bred "inter se". At the same time, we conducted establishing the lines of the
best producers and families of mares.The same scheme was used for breeding in the Kulandinsky horse
stud of the Kyzylorda region. The work has been carried out for 30 years. According to the order of the
Ministry of Agriculture of the Republic of Kazakhstan No. 156 dated December 30, 1998, the Mugalzhar
horse breed was tested. This is the first meat and dairy breed in the world, created on the basis ofJabe non-
specialized intra-breed type of a local horse breed - Kazakh without the blood of factory breeds. At the
same time, it was possible to increase the live weight of stallions from the indicators of the initial
individuals by 100-120 kg, mares - by 80-100 kg, without significant changes in the breeding technology,
and the level of selective and breeding work was raised to the factory one [2].

The development of molecular biology, population genetics, biotechnology, the development and
implementation of large-scale selection, the use of computer programs for analyzing selective information
have enriched the arsenal of tools for studying biological patterns and managing animal heredity, breed-
formation processes [3-8].

Materials and research methods. The measurements of the horses' bodies were studied according to
the Instructions on bonitation of horses of local breeds [2, 9]. The live weight of horses was determined by
weighing on stationary electronic scales.

When studying the meat productivity of horses, both linear and non-linear, a control slaughter of
2.5-year-old stallions was conducted at a slaughterhouse of the stud farm using the methods of the All-
Russian Research Institute of Horse Breeding [10]. The quality of the carcass was assessed by the
development of muscle tissue, the presence of fatty deposits on the surface and the thickness of fat on the
abdominal wall (kazy).

Marketable milkiness of mares was determined monthly during lactation by the method of control
milk yield, twice a month on two adjacent days. Dairy productivity was calculated taking into account
milk sucked at night by a colt, according to the formula of prof. Saiginl.A. [11].

All experimental data were processed by the biometric method according to Baimukanov D.A., et al.
[12].

Research results. The modern structure of the Mugalzhar horse breed consists of three intrabreed
types - Embensky, Kulandinsky, Kozhamberdinsky (till 2009 Saryarkinsky) six lines and 55 families. Live
weight of stallions is 560 kg, of mares - 520, slaughter yield is 55-60%, yield of foals is 80-90%,
milkiness of mares is up to 2000 1. Horses of Mugalzhar breed are distinguished by excellent health,
excellent adaptability to year-round pasture maintenance. Mugalzhar horses are bred in almost all regions
of Kazakhstan.

The stallions of the Mugalzhar horse breed have an average live weight of 493.5 - 538.4 kg, mares -
452.7- 469.3 kg. Body measurements in stallions of Kozhamberdinskyintrabreed type were 148.9 - 153.1 -
186.9 - 20.0 cm, of Kulandinsky - 144.9 - 151.6 - 181.9 - 19.9 cm and Embensky - 145.8 - 160.7 - 184.7 -
19.8 cm (table 1).

Adult mares of the Kozhamberdinsky type have a height in the withers of 145.1 cm, an oblique body
length of 152.5 cm, a chest girth of 180.2 cm and a metacarpus girth of 19.4 cm. The Kozhamberdinsly
and Embensly mares showed an average body measurement of 143.8 - 149.9 - 179.3 - 19.1 cm and 144.7 -
155.2 - 180.8 - 18.9 cmrespectively.

The study of the exterior characteristics of herd horses showed that they have high rates of
massiveness indexes of 142.6-158.5, which characterize them as typical meat animals.

The improvement of breeding and productive qualities of horses is carried out in order to accumulate
and consolidate especially valuable economically useful traits inherent in each intrabreed type and the
creation of a new meat and dairy breed of horses.
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Table 1 — Body measurements and live weight of adult horses of the Mugalzhar breed

Measurements, cm
Animals . Live weight,
Type ex n height oblique girth kg
in the withers | body length of chest of metacarpus
I 15 148.9+1.2 153.1£1.4 186.9£2.9 20.0+0.21 505.9+18.1
Kozhamberdinsky
Q 150 145.1£1.1 152.5+1.8 180.2+2.2 19.44+0.05 465.2+11.4
I 18 144.9+1.1 151.6£1.6 181.9£2.5 19.94+0.18 493.5£14.8
Kulandinsky
Q 220 143.8+1.2 149.9+1.9 179.3+2.3 19.1+0.05 452.749.3
3 24 145.8+1.3 160.7+1.3 184.7+2.8 19.8+0.45 538.4+21.6
Embensly
Q 210 144.7+1.2 155.2+1.4 180.8+2.1 18.9+0.22 469.3£12.5

Kozhamberdinsky interbreed type of Mugalzhar horse breed. Horses of Kozhamberdinskyintrabreed
type of Mugalzhar breed have high meat and dairy productivity. The live weight of stallions on average
for the period of 2012-2018 was 538 kg, the best ones reach 580-600 kg, mares - 485-540 kg. Slaughter
yield amount up 60%, the yield of colts is 85-90% per 100 mares. Year-round pasture maintenance of
horses is practiced. The milkiness of mares is high, colts at the age of 6-7 months have a live weight of
220-240 kg.

Biological features of the Kozhamberdinskyintrabreed type horses are: the ability of stallions throug-
hout the year to maintain high fatness and even at the end of the breeding period to have higher standards.

Mares are distinguished by high fecundity: 85-90 coltings for 100 heads and pronounced maternal
instinct. Even for the first time, the females that have become stubborn almost never leave colts.
Thecolting, usually (upto 80.0%), occursinthepredawnhours.

Stallions have well-defined herd instincts. The fights between them are mostly ritual, without serious
injuries. However, in a limited space (pens, splits) stallions can even inflict damage to each other. Sexual
maturity in mares usually occurs at the age of two, in colts - at the age of three.

As can be seen from the above materials, the improvement of herd horses by the method of purebred
breeding can be conducted quite effectively. But, it takes quite a long time. For example, it took 15 years
to increase the live weight by 56.0 kg.

Currently, Kozhamberdinsky type stallions are widely used in the subsidiary farms of Zhaitap-
Mugalzhar LLP of the Akmola region, at Algabas-Mugalzhar LLP and KazybekBek LLP of the Almaty
region. Stallions of this type are good improvers of low-producing local horses, bred by herds. Already the
first generation exceeds in live weight by 40-45 kg of 2.5-year-old peers of local populations.

In the Kozhamberdinsky type of the Mugalzhar horse breed there are two factory lines of Maupas and
Mesker. There are 54 mares and 3 stallions in the Maupas line, 58 mares and 4 stallions in the Mesker
line.

The genealogical line of Maupas Ne 9 - 1955. The ancestor of the line - the stallion Maupas 9-55,
champion of the USSR VDNKh breed of 1964, chestnut, without a sign, had a high live weight (520.0 kg),
a long barrel-shaped body, a well-developed chest (chest girth 187.0 cm), sufficient height (144.0 cm),
strong, well-placed legs with strong hoofs, somewhat short steep pastern, slightly lowered croup, good
hair covering, strong mane, bangs and tail.

Maupas 9-55 perfectly kept the body throughout the year, had good herd instincts and sufficient
sexual vigor. Every year, 18—22 mares were covered with a colting rate of 85.0-90.0%. For 15 years, this
stallion has been used in the herd of the Betpakdala experimental station from 1958 to 1972. Now, the
grandchildren and great-grandchildren of this outstanding producer successfully work in the republic's
breeding farms. At the same time, the stallions of this line show a high hereditary capacity.

The line of Maupas 9-55 continues through the stallions: Maral 13-78 (144.0-156.0-186.0-19.5-
525.0); Mak 87-79 (148.0-154.0-186.0-19.5-490.0); Madrid 147-79 (146.0-154.0-185.0-19.5-485.0);
Marten 91-80 (146.0-156.0-180.0-19.5-495.0); Matery 77-79 (146.0-157.0-186.0-20.0-490.0); Mayak
115-72 (147.0-153.0-187.0-20.0-510.0) and Manezh 187-74 (143.0-155.0-186.0-20.0-510.0 ). On average,
the height at the withers is 145.7 cm, the length of the body is 155.0 cm, the chest girth is 185.1 cm, the
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metacarpus girth is 19.7 cm and the live weight is 500.7 kg. These indicators for mares were respectively
142-151.9-181.3-18.8 cm and 441.0 kg.

The genealogical line of Mesker M 98, 1962. The ancestor of this line was Mesker stallion No. 98,
born in 1962, champion of the Kazakh SSR VDNKh in 1972. The stallion of the bay-brown suit, without
signs, was distinguished by a good combination of medium-sized growth (139.0 cm at the withers), with a
long massive body (format index 112.0%), a well-developed chest (182.0 cm), live weight (520.0 kg),
relatively light head, powerful neck with a pronounced fat ridge, relatively short strong, well-set legs,
strong hooves and well-developed muscles, especially in the area of the croup.

The Mesker line is presented by 98-62 stallions: Mergen 67-75 (144.0-162.0-194.0-20.5-555.0 kg);
Metan 121-78 (148.0-154.0-189.0-19.5-530.0); Mramor 15-80 (147.0-154.0-183.0-19.5-490.0); Medok
59-78 (143.0-154.0-185.0-19.5-480.0); Meiman 107-78 (148.0-162.0-185.0-20.0-500.0); Meteor 16-82
(148.0-155.0-186.0-19.5-490.0); Mrak 179-78 (145.0-152.0-180.0-19.5-480.0) and Mesyats 10-83 (150.0-
157.0- 183.0-19.5-485.0 ). They have an average height in withers of 145.7 cm, body length of 155.0 cm,
chest girth of 185.1 cm, metacarpus girth of 19.7 cm and live weight of 501.3 kg. For mares these figures
were 141.8-152.5-181.3-18.8 cm and 445.7 kg, respectively.

Kulandinsky intrabeed type of Mugalzhar horse breed. The created Kulandinskyintrabreed type of
the Mugalzhar horse breed possesses, first of all, very high adaptive qualities to the harsh and harsh
conditions of the Aral Desert of the Republic of Kazakhstan.

The research and production work carried out in this direction in the “Kulandinsky” stud farm in the
Aral region of the Kyzylorda region shows that this task was successfully completed by in-breed selection
at isolating the most desirable type (Jabe), while the live weight of adult mares was increased on average
from 350.0 to 430.0 kg, in stallions from 390.0 to 480.0 kg.

As a result of long and fruitful work aimed at improving the breeding qualities and increasing the
meat productivity of Jabe-type horses, the highly productive factory lines of Mugalzhar breed of
Kulandinskyintrabreed type of Patok 131-64 and Zaliv 136-65 stallions and uterine families 40-70; 56-71;
62-76; 28-78.

The selection of horses in the Kulandinskyintrabreed type, according to the data in table 2, will allow
mares and stallions with good growth (142.0, 145.0 cm and more), with an elongated body (148.0,
150.0 cm and more), with a large chest girth (74.0, 178.0 cm and more) and high live weight (430.0,
475.0 kg or more).

Table 2 — Minimum indicators for classifying horses of the Mugalzhar breed to the Kulandinskyintrabreed type

Indicator Stallion Mare
Height in the withers, cm 145.0 142.0
Oblique body length, cm 150.0 148.0
Chest girth, cm 178.0 174.0
Metacarpus girth, cm 19.0 18.0
Live weight, kg 475.0 430.0

Zootechnical parameters of young stock selection are given in table 3.

It has been established that stallions and mares consistently differ in good heights at the withers
140.7-140.3 cm, oblique body length - 147.3-145.6 cm, chest girth -170.7-168.1 ¢cm and live weight -
384.1-374.6 kg, as well as increased massiveness of 138.1% and 135.7%.

In the Kulandinsky intrabreed type of horses, two lines wereformed: Aral 4-94 and Kulan 77-95
(table 4).

The lines of Aral 4-94 and Kulan 77-95 are distinguished by an elongated body, voluminous breast,
high live weight and good adaptiveness for pasture and winter-grazing keeping in all seasons of the year,
and their descendants have 8.6 points for fitness. All these qualities are well inherited. Their sons,
daughters, grandchildren, great-grandchildren are characterized by good height, elongated body, large
chest,and large live weight.
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Table 3 — Zootechnic indicators of the young stock selection of the Kulandinsky type

Body measurements, cm
Age, Live weight,
months height oblique girth kg
in the withers body length of chest of metacarpus
Stallions
6 118.0 113.0 127.0 15.0 175.0
12 124.0 122.0 139.0 15.5 230.0
18 135.0 136.0 150.0 16.0 280.0
24 137.0 138.0 156.0 17.0 320.0
30 138.0 140.0 164.0 17.5 365.0
Mares
6 116.0 112.0 123.0 14.5 170.0
12 122.0 122.0 133.0 15.0 220.0
18 132.0 133.0 147.0 15.5 260.0
24 134.0 135.0 154.0 16.0 300.0
30 136.0 138.0 160.0 17.0 340.0

Table 4 — Live weight, body measurements and indices of horses
of the Aral 4-94 and Kulan 77-95 lines compared to the breed standard

Aral 4-94 Kulan 77-95
) stallions n=10 maresn =55 stallionsn =7 maresn =50
Indicator to the to the to the to the
M+m standard, M+m standard, M+m standard, M+m standard,
+, - +, - +, - +, -
Live weight, kg 486.042.5 +51.0 438.1 £2.4 +23.1 4794+29 | +444 4312453 | +16.2

Height in the withers, cm | 146.6+0.2 +3.1 143.7+0.2 +2.1 145.7 £0.1 +2.2 141.9+0.3 +0.9

Oblique body length, cm 152.8+0.3 +4.3 150.3 £0.3 +3.3 151.0+0.3 +2.5 147.2 £0.4 +1.2

Chest girth, cm 183.3+0.6 +5.8 179.9 £0.5 +3.9 180.0 £0.28 ( +2.5 177.1+0.4 +1 0

Metacarpus girth, cm 21.1+0.1 +2.1 18.6 £0.1 +0.6 20.6+0.07 +1.6 18.2 +£0.05 +0.2
Indices, %

Massiveness 154.7 +7.3 148.5 +0.3 156.6 +9.2 150.7 +2.5

Format 104.2 +0.8 104.6 +0.4 103.6 +0.2 104.4 +0.2

Wide body 125 +1.3 125.2 +0.3 123.6 - 124.8 -

Bone 14.4 +1.2 12.9 10.2 14.2 +1.0 12.8 +0.1

It was established that stallions from the Aral 4-94 line exceed the standard of the breed in live
weight by 51.0 kg, height at withers by 3.1 cm, oblique body length by 4.3 cm, chest girth by 5.8 cm,
metacarpus girth by 2.1 cm. The stallions from the Kulan 77-95 line exceed the breed standard by
444kg-22cm-2.5cm-2.5cm- 1.6 cm, respectively.

Mares from the Aral 4-94 line exceed the breed standard in live weight by 23.1 kg, height at withers
by 2.7 cm, oblique body length by 3.3 cm, chest girth by 3.9 cm; metacarpus girth by 0.6 cm, and the
mares from the Kulan 77-95 line by 16.2-0.9-1.2-1.1-0.2 respectively.

Embenskyi ntrabreed type of Mugalzhar horse breed. Embenskyintrabreed stallions have a height at
withers of 145.5-146.2 cm, an oblique body length of 159.1-157.2 cm, that is, oblique body length exceeds
height at withers by 13.6-11.0 cm. For stallions - producers a chest girth is 185.8-184.9 cm, a metacarpus
girth varies from 19.9 cm to 19.7 cm, live weight over the period 2010-2018 averaged 552.2-530.7 kg.

Mares of Embenskyintrabreed type have a height at withers 143.8 - 144.2 c¢m, slanting body length
151.8 -159.9 cm, chest girth 175.6 - 185.7 cm, metacarpus girth 18.5-18.7 cm, live weight 456.2 -




Bulletin the National academy of sciences of the Republic of Kazakhstan

Table 5 — Zootechnic indicators of adult Embensky type mares obtained from inbreeding and outbreeding

Measurements, cm . .
Grou N - - Live weight, Index of
p height oblique chest metacarpus kg massiveness
in the withers body length girth girth
Closeinbreeding 44 144.1+0.27 159.9+0.53 181.8+0.62 18.7+0.03 492.444.1 165.2
Mildinbreeding 570 144.2+0.07 155.240.13 185.7+0.16 18.7+0.01 481.9+0.9 161.7
Outbreeding 720 143.8+0.11 151.8+0.18 175.6+0.26 18.5+0.01 456.2+1.6 153.1

492.4 kg. For 2010-2018, the measurements and live weight of mares of this type are respectively equal
to: 145.0-155.4-180.8-18.9 cm and 480.2 kg.

The modern population of stallions and mares of the Embenskyintrabreed type in terms of body
measurements and live weight are distinguished by uniformity in the main zootechnic indicators (body
measurements, live weight, early ripeness). Table 5 shows the zootechnic characteristics of Embensky
type mares of the Mugalzhar breed of horses.
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B. A. Jlemun’, T. C. P3ad6aen®, A. K. Hecun6aesa', M. M. dKbuikbimbioaesa', E. K. Kukumes ’

'Kasak yaTTBIK arpapiblk yHuBepcuTeTi, Anmarel, Kazakcraw,
2MenepanibiK MEMIIEKETTIK 010/KeTTiK MekeMe «Bykin Peceiinik Kouikpl [Llapyaibuibiesn
FBUIBIMU-3€PTTEY MHCTUTYTHI, PsizaH 00nbIckl, PriOnHck aynansl, /luBoBo aybuisl, Pecei,
SKasak MaJl mapyanibLIbIFbl XOHE a3bIK OHJIPICi FRUIBIMU-3€pTTEY MHCTHTYTHI, Anmatsl, Kazakcran,
4«TyBa MEMIIEKETTIK YHHBEPCUTET» MEMJIEKETTIK OIOIUKETTIK OiliM 6epy MeKeMeci,
Ke3pun kanacel, TeiBa Peciyonmukacsr, Pecefd,
SXoraps! 6iniM Gepy canachHAars! (eaepalIbIK MEMIEKETTIK OIOKETTIK OilliM Gepy CalachIHBIH MEMIIEKETTIK
opraieirsl — K. A. Tumupsi3eB ateiHIarel Mockey arpapiiblk akagemusicel, Mackey, Peceii,
OXIIC Axrebe aybumuapyambLIbIK TOKIpAOETiK cTanmmsicsl, Akrobe, Kaszakcran,
’C. Ceiiymuman atbiHaarsl Kazak arpoTEXHUKANBIK MEMJIEKETTIK YHUBEpCHUTET, AcTana, Kazakcran

MYFAJDKAP KbLTKBITYKBIMBIJA PBIHBIH
KA3IPT'T HONMYJISIIUSICBIHA 300 TEXHUKAJIBIK CUTTIATTAMACBI

AnHoTanusa. Myrapkap JKbUTKBI TYKBIMBIHBIH 3aMaHayHW KYPBUIBIMBI YII TypAeH Typaabl: Em0i, Kyimanmsl,
Kosxamb6eppai (2009 sxpuinan 6actan CapblapKa) oHE alThl aTallbIK 13 KoHe 55 aHanbIK ys1. Tipi caaMarbl alFbIpAbIH
560 kr, 6bue 520, Taza coiibic MWBIFBIMBI 55-60%, KyiIbH mbIFBIMEL 80-90%, cyrrinik nenreii 2000 . Myramxap
JKBUIKBI TYKbIMBI ©3 JI€HCAYJIBIFBIFBIHBIH MBIKTBUIBIFBIMEH JKOHE KbUT OOMBI JKaWbLIBIMFA YKAKCHl OciiMaenyMeH
epeKIIeNeHe Il

MyFamkap >KbUIKBI TYKBIMBIHBIH aWFBIPIApBIHBIH OpTama canMmakrapel 493,5 — 5384 kr, an, Ouenepi
452,7 —469,3 kr.

KoxamOepauHIi TYKBIM IIIKI THITIHIH aiFbIpIapbelHbIH AcHe emmemaepi 148,9 - 153,1 - 186,9 - 20,0 cwm,
Kynannpr 144,9 - 151,6 - 181,9 - 19,9 cm xone Em6i 145,8 - 160, 7 - 184,7 - 19,8 cm.

KoskaMOepanHai TYKBIM IIIKI TUIIHIH caka OHeepiHiH JeHe oJImeMIepi: MOKTHIK OuikTiri 145,1 cM, AeHeciHig
K{Fall Y3pIHIBIFE 152,5 oM, keyne opambl 180,2 cM xone xiniHmik opamsl 19,4 cM.EM01 xone KystaHIBITYKBIM 1K1
TUMIHIH OuenepiHiy oprama neHe emmemzaepi: 143,8 — 1499 — 179,3 — 19,1 cm xone 144,7 — 155,2 — 180,8 —
18,9 cm.

MyFamkap KbUIKbI TYKBIMBIHHBIH aChUIABIK, OHIMIIK KACETTEPiH XKETUIMIPY Ke3iHJIe KHHAKTAIFaH 6T¢ KYHIIbI
KacHeTTEepiH, MapyambUIbIKKa THIMAI JKaKTapblH >KaHAJaH KYPBUIBIIT OTBIPFAH €TTi-CYTTi OaFbITTaFrbl JKBUIKBI
TYKBIMIAPBIHA JKOHE TYKBIM iIIKi THITiIHE Oepiyi ’Ky3ere achIpbLIaIbL.

KoxxamObepi KbIUIKbLIAPBIHBIH OMOJIOTHSUIBIK €PEKIICTIKTEpl MbIHAIAP OOJIBIN TaObUIAIBI: alFbIPIapPIbIH JKbLI
00iibI JKOFapbl KOHBIMIIBUIBIFBIH CAaKTall Kaly KaOlIeTi jkoHe YHipre TYCKeH Ke3eHiHIH ©3iHIele YKOFapbl KOHBIM-
IbLIBIKTA O0sybl.Bresepi sxorapsl oHIMAUTIKIIEH cunartanaasl: 100 6ac yiria 85-90 KyJIbIHAANRIbI KOHE KYJIBIHBIHA
JIeTeH aHaJbIK Ce3IMiHIH KOFapiblFbIMeH. TinTi OipiHII perT KyJblHIaraH OWe KYJIbIHIApbIH elIKallaH TacTarl
Kermeiai. Onerre, KyibiHaay (80,0% meiiin) TaH yakpITTa 00IaIbI.

Tyiiin ce3nep: MyFamKap >KbUIKbI TYKBIMBL TYKBIM 1ILIKI THII, TIpi CaJIMakK, JEHE OJIIEM.
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300TEXHMUYECKASI XAPAKTEPUCTUKA
COBPEMEHHOI ONYJISILUHU JOIIAJIU MYTAJIKAPCKOI IMMOPO/IbI

Annotanus. CoBpeMeHHasi CTPYKTypa MYTaKapCKOW MOPOJIBI JIOMIACH COCTOUT U3 TPEX BHYTPHUIIOPOIHBIX
THnoB — DOMOuHCKoro, Kymanamuckoro, Koxambepamackoro (mo 2009 roma CapbelapKkHHCKHIA) IIECTH JTHHAN U
55 cemeiict. JXKuBas macca xepebnoB 560 kr, koOsu1 520, yooitHbIH BbIXOA 55-60%, BBIXOX *XepebsT 80-90 %,
MOJIOYHOCTH KOOBLT 1o 2000 1. Jlomagm MyramKapcKOd MOPOIBl OTINYAIOTCS OTIIMYHBIM 3I0POBBEM, MPEKPACHOM
MPUCIIOCOOICHHOCTHIO K KPYTIIOT0JOBOMY HACTOHUIITHOMY COAEPIKaHUIO.

JKepeOupl MyramkapcKkod MOpOABI JIOMAAeH MMEIOT B CpeaHeM X)uByro Maccy 493,5 — 538,4 kr, KoOBUIBI
452,7 — 469,3 xr. [Ipomepsl Tena cocTaBwim y xepedroB KokamMOepauHCKOTO BHYTPHIIOPOAHOTO Tuma 148,9 —
153,1 — 186,9 — 20,0 cm, Kynannuuckoro 144,9 — 151,6 — 181,9 — 19,9 cm u Dmbenckoro 145,8 — 160,7 — 184,7 —
19,8 cm.

B3apocibie ko0butbl KoskxamMOepAWHCKOro THIa UMEIOT BBICOTY B Xojke 145,1 cM, KOCyio JUIMHY TYJIOBHILA
152,5 cm, obxBat rpyau 180,2 cm m obxBar msctu 19,4 cMm. KoOwuier KoxambepauHCKOro 1 OMOCHCKOTO THIIA
MoKa3ainu B cpeaHeM npomepsl Tena 143,8 —149,9 —179,3 — 19,1 cm u 144,7 — 155,2 — 180,8 — 18,9 cm.

CoBEpIICHCTBOBAHNE IUICMEHHBIX ¥ TNPOAYKTUBHBIX KAYeCTB JIOMAACH MyraDKapcKOW TOPOIBI BEAETCS C
[ENBI0 HAKOIUICHUS W KOHCOJHIAIMH 0CO00 IICHHBIX XO3SMCTBEHHO-TIOJNIE3HBIX IMPHU3HAKOB TMPHCYIIUX KaXKIOMY
BHYTPUIIOPOAHOMY THITY U CO3JAaHUHU HOBOU MACOMOJIOUHOM MMOPOABI JIOIIAIEH.

Buonornyeckumu ocobeHHOCTAMH Jomaneit KoxaMOepImHCKOTO BHYTPUIIOPOIHOTO THMA SBISIOTCS: CIIOCO0-
HOCTB KepeOIlOB B TEUEHHE BCEr0 T0/Ia COXPAHATHh BBICOKYIO YIMUTAHHOCTh M Jake B KOHIIE CIIy9HOT'O Iepuoaa
MMETh BhICIIME KOHAUIMHA. KOOBIIBI OTINYAIOTCS BBICOKOH TIOAOBUTOCTHIO: 85-90 BebKEpeOok Ha 100 roioB U sIpKO
BBIPQ)KEHHBIM MATEPHHCKAM HWHCTHHKTOM. Jla)ke BIlepBBIE O)kKepeOMBIIMECS MAaTKA MPAKTUYECKH HUKOTAA HE
opocarot xepebsaT. BenkepeOka, kak mpaBuwio (10 80.0%), IPOUCXOAUT B MPEIPACCBETHHIC Yachl.

KiroueBble cjioBa: Myramkapckas IOpoja JIomajei, BHyTpUIOPOIHbIHN THII, XKHUBast Macca, IPOMEpHI Tefa.
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THE EFFECT OF CANOLA MEAL APPLICATION IN THE DIET
OF DAIRY COWS OF HOLSTEIN BREED IN «BAYSERKE AGRO» LLP

Abstract. The impact of canola meal on dairy productivity and qualitative indicators of milk in Holstein breed
cows was studied under the conditions of Bayserke Agro LLP. The prime cost of milk was calculated with the
inclusion of soybean cake and canola meal as well as the average dry matter intake in the diet when the nutritional
breakdown of the experimental and control groups changed in a comparative aspect.

Keywords: soybean, canola flower, diet, fat, protein, NDF, ADC.

Introduction. Dairy productivity of dairy cows largely depends on provision with protein not
decayed in rumen and formed by the microbial protein in the forestomachs and entered the bowel [1].

The provision with this protein at a sufficient level in accordance with the need for the productive
capacity of cows is largely ensured by feeds with a high content of transit protein. The main protein feed is
widely used in balancing the diet on protein of dairy cows in Kazakhstan is soybean in the form of a cake
with the content of crude fat up to 10% and soybean meal up to 1.5%, protein - 35-40% or more.The
generally accepted rate of adding soybean to the diet ranges from 100 to 150 grams per liter of products,
while the highest fat content in milk without loss of volume is observed when using soybean meal. The
only drawback of the use of soybean in balancing the diet of dairy cows according to protein is its
relatively high cost, which greatly overestimates the prime cost of the final product since the main cost
item in the diet accounts for protein feed.

In this regard, ways to reduce the diet cost without loss of dairy products, including fat and protein
contents, are being sought. The main analogues are canola meal or presscake, which at the momentare
much lower at market price, while the content of calcium, phosphorus, magnesium, and manganese
exceeds soybean, and the optimal ratio of decayed and non-decayed protein ensures good development of
rumen microflora. According to some scholars, the availability of calcium in canola is 68%, phosphorus -
75%, magnesium - 62%, manganese - 54%, copper - 74%, zinc - 44%. Canola also contains a significant
amount of choline, niacin, riboflavin, folic acid and thiamine, and natural antioxidants like tocopherol,
phenolic compounds, and tannins. In addition, it has good eating qualities providing excellent palatability
when included in mono feeds [2].

Methods of research. Research work was carried out in a high producing herd of 132 animals,
3 groups of 44 heads each (1 experimental group and 2 control groups), milking was performed on a
voluntary basis at the DeLaval robotic milking machine. Through the milking machine, the pelleted feed
can be added through a feed unit at a rate of 100 grams per kg of milk up to 100 days of lactation, and
50 grams from 100 days or more of lactation each. The distribution of mono feed was conducted through a
trailed horizontal feed mixer (DeLaval, 12 m*volume) 2 times a day with an interval of 8 hours. Chemical
examination of forage and qualitative indicators of milk was determined in Bayserke Agro LLP
laboratory.
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Research results. The research work was conducted on the base of the dairy unit of Bayserke Agro
LLP, the main experimental breed was Holstein of Canadian breeding. The average milk yield at the time
of the experiment averaged from 38 to 41 liters, depending on the cows entering the machine, which
varies from 2.9 to 3.2, the fat and protein mass fraction in milk is an average 3.4% and 3.1% respectively.

The aim of the research is to study the effect of canola meal on the dairy productivity of Holstein
dairy cows and cost reduction of milk in the nutritional breakdown.

According to the results of a chemical examination of feed, the dry matter content in the diet of
the control group averaged 23.5 kg per animal, digestible protein - 3520 g, exchange energy - 282 MJ,
NEL - 162 MIJ, the total crude fiber content in the diet is 16%. Similar indicators in the diet of the
experimental group amounted to 24.7 kg of dry matter per animal, 3548 g of digestible protein, 279 MJ of
exchange energy, 158 MJ of NEL and 15.8% of crude fiber.The structure of the experimental diet has
been modified for 12 days according to the parameters of mono feed palatability (daily remainder on the
feeding table not less than 5%) and the qualitative indicators of milk, such as fat and protein, taking into
account the ratio of fat to protein with a coefficient of not less than 1.1.Due to identical indicators of crude
protein content in soybeans and canola, which accounted for 38% each, at the beginning of the expe-
riment, soybean cake was replaced by canola meal without changing the proportion of dietary ingredients,
but due to a sharp decline in productivity in the experimental group up to 36 kg per animal, a clear
recalculation of the diet was carried out with further modifications, which resulted in the approval of the
above diet structure.

Table 1 — Diet structure of dairy cows of the control and experimental groups, productivity - 38-41 kg

Name of feed Control group Experimental group

Corn 2.2 33
Barley 4.6 4
Soybean cake 3.6 -
Canola meal - 4.54
Pelleted combined feed(through the feed station) 2.2 2.2
IN-R 18 premix for dairy cattle 0.17 0.17
Tricalcium phosphate 0.2 0.2
Alfalfa haylage 8.4 5.8
Corn silage 244 27.4
Total 45.8 47.6

As a result of changes in the diet of the experimental group, the consumption of dry matter per animal
increased by an average of 1.2 kg, from 23.5 to 24.7 kg, which is caused by a decrease in the content of
neutral detergent fiber in the diet of the experimental group by 1.2%, from 25.6% to 24.4%. According to
a number of researchers, a decrease in neutral detergent fiber in the diet leads to an enhancement in dry
matter intake, but they also noted a reduction in the mass fraction of fat in milk [3]. It was found that the
optimal case of the neutral detergent fiber content in the diets of dairy cows during the second phase of
lactation is from 32.0 to 37.0% and the acid detergent fiber content is from 25.0 to 25.5% of the dry matter
in the diet with productivity up to 25 kg, to ensure a high level of dairy production, the content of fat and
protein mass fraction, and the best recovery of fatness after high milk yield[4].in this connection, the high-
priority task is to increase the proportion of neutral detergent fiber in the diet to 26% in order to improve
the qualitative indicators of milk, including fat content up to 3.6-3.7% and protein of not less than 3.2%.
The solution to this problem is possible by adding beetroot pulp or soybean peel to the diet, the input rate
of which, according to preliminary calculations, averages 1.2-1.4 kg per animal.the obtained data on the
enhancing milk yield are not inferior to those in other farms of the almaty region with black-and-motley
and holstein black-and-white dairy cattle breeds [5-7].

— g4 ——
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As can be seen from table 2, the average productivity of animals in the experimental and control
groups was 40.8 and 40.3 kg per cow, respectively, but there was a decrease in fat and protein in the
experimental group by 0.07% and 0.08%.

Table 2 — indicators of dairy productivity of cows over the research period (90 days)

Group
Indicators

Experimental Control
Total registered animals 44 88
Gross yield per animal, kg 2774.4+£92.8 2741+68.9
Average per animal, kg 40.84+0.95 40.3£1.3
Fat mass fraction, % 3.36+0.9 3.43+0.7
Protein mass fraction, % 3.04+0.08 3.12+0.07
Prime cost in the diet structure, per 1 kg. tg. 58.2 73.1

Taking into consideration that milk sales are based on primary fat content (3.6%), the average
productivity of the experimental group animals when transited to the basis was 38.08 kg and in the control
group - 38.4 kg, but at the same time the prime cost of 1 kg of milk in the diet structure of the experi-
mental group was lower by 20.4% than in the control one. As the state of the animals of the experimental
group in relation to the control group, a difference is not marked.

Conclusions. In such a way, according to the research results, the possibility of preserving dairy
productivity and enhancing profitability was shown using in the diet of dairy cows of canola meal as a
protein feed. The average consumption of canola meal per 1 kg of products per diet averaged 110 grams,
while the difference in the set of feed in the diets caused a change in the intake of dry matters between the
groups.

Foundation for the research and source of funding. The program of target financing of the
Ministry of Agriculture of the Republic of Kazakhstan for 2018 - 2020. URN: BR06249249-OT-18
Development of a comprehensive system to increase productivity and improve the breeding qualities of
farm animals, as an example of Bayserke-Agro LLP.
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MeMIteKeTTiK opTanbirel — K. A. TumupsizeB aTelHAarsl Mockey arpapiblk akagaeMusicsl, Mockey, Peceit

"BAMCEPKE ATPO" JKIIIC F'OJIITUHCKUN TYKbIM/IbI CAYBIH CUBIPJIAPBIHBIH,
PAIMOHBIHJIA PAIIC KYHKAPACBIH KOJLJJAHY HOTH/XKEJIEPID»

AnHoranus. "Baiicepke Arpo"XKIIC jkarmaiiplHga pancThl KYHXKapaHbIH CYT OHIMIUTICIHE JKOHE TOJIIITHH
TYKBIMIBI CAaybIH CHBIPIAPBIHBIH CYTiHIH camaliblK KepceTkimTepine ocepi 3eprrenmi. Cos KYHXapackl MEH paric
KYH)KapachlH pallMOHFa KOCKaH Ke3Jeri CYTTIH ©3iHAIK KYHbl MEH TOKIpHOeNiK >koHe OaKpuiay TOOBIHBIH palyo-
HBIHBIH KYPBUIBIMBI ©3repreH/ie KYpFaK 3aTThlH OpTallla TYTHIHYBI CaJbICTBIPMAJIbl ACTIEKTIIe eCenTereH. 3epTrey
KYMBICBIHBIH KOPBITBIHIBICH OOWBIHILIA CYT OHIMJIUIINIH CaKTay >KOHE PEHTa0esbIUTIKTI JKOFapbUIaTy MYMKIHZIIT]
paric I9MiH AMETaja CYT CHUBIPIApbiH aKybI3[bIK JKEM peTiHje naiijanany ecedineH kepceTti. Opraiia TYThIHY paric
KYHI 1 Kr-ra as3pIK-TYJIK ©HiMAepi oprta ecemmed 110 rpamm, an panuoOHIApIarbl a3bIKTAPIbIH JKABIHTHIFBIHIAFBI
alBIPMAIIBUIBIK TOITAP apachlHAa KYPFaK 3aTTapAblH ©3repyiHe oKemi.

Tyiiin ce3mep: cosi, paric, palMoH, Mail, aKybl3, HEHTPab/i-IeTePreHTTIK KJIeTYaTKa, KbIIIKbLI-IeTePreHTTIK
KJIeTYaTKa.
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. M. Bekenor!, A. A. Cnanog!, JI. T. Cyaran6aiil,
I'. K. Kakcbuibikosal, A. JI. Baiimykanos?

'TOO «YuebHbIi HayIHO-TIPOU3BOICTBEHHEIH LeHTp Baiicepke Arpo», Kazaxcran,
2Poccuiickuii roCy1apCTBEHHbIN arpapHbIii YHUBEPCHTET —
MockoBckas cenbckoxo3siicTBeHHas akagemus uM. K. A. Tumupssea, Mocksa, Poccus
2 &

PE3YJIbTATBI IPUMEHEHHWA PAIICOBOI'O ITPOTA B PATUOHE JTOMHBIX KOPOB
TrOJITHHCKOU TOPOJAbI TOO «BAUCEPKE AI'PO»

AnHoTanus. V3y4eHo BIMSHHE PAliCOBOTO IIPOTa Ha MOJOYHYIO NMPOAYKTUBHOCTh M KAa4eCTBEHHBIC ITOKa3a-
TEIH MOJIOKa JOWHBIX KOPOB TOMIITHHCKOH mopoas! B ycmoBmsix TOO «baiicepke Arpo». Paccumrana cebe-
CTOMMOCTB MOJIOKA ITPH BKJIFOYCHHUHU B PAIIMOH COCBOTO XKMBIXa M PAIICOBOTO IIPOTa U CPEIHEE MOTPEOICHHE CYyX0ro
BEIIECTBA IPH U3MEHEHUH CTPYKTYPHI palliOHa ONBITHON W KOHTPOJIBHOW TPYIITEI B CPABHUTEIHHOM acIeKTe.

KuoueBbie cioBa: cosi, parnc, paiuon, xup, 6emox, HAK, KJK.
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ILLITERACY ELIMINATION AS MOBILIZATION POLITICAL
CAMPAIGN: PECULIAR FEATURES OF THE CAMPAIGN
IN THE NATIONAL REGION IN THE 1920s
(AS EXEMPLIFIED IN KHAKASSIA)

Abstract. The aim of the study is to analyze the deals with the illiteracy campaign of 1920s-1930s. We used
methods of analysis, synthesis and comparison. Referring to the main definitions and characteristics of the social
mobilization, the authors consider the illiteracy campaign as mobilization political campaign. The need to use
mobilization methods for this campaign was caused by the military communism to be further fixed by the active
promotion of the external military threat. Under those conditions the illiteracy campaign pursued, first of all, political
aims, such as political education, support of the government and formation of the Soviet citizen identity.

The illiteracy elimination combined persuasion and active enforcement that expanded possibilities of involving
the Soviet citizens into the educational process. But the mobilization and bureaucratic nature of the illiteracy
campaign implementation and the results assessment did not allow to achieve the goals in the 1920s.

One of the reasons for the low rates of the illiteracy elimination in Siberia was insufficient understanding of the
cultural and political peculiarities of the national regions. The regional research in Khakassia showed that in the
1920s the illiteracy elimination difficulties were associated with the gangsterism, uncertain status of the region,
problematic cross-national relations, Khakass writing obstacles and insufficient material and personnel resources.

It is concluded that the solution of these issues and the mobilization methods expansion allowed to intensify the
illiteracy elimination in the national regions by the end of the 1920s.

Keywords: illiteracy elimination, illiteracy elimination campaign, social mobilization, mobilization political
campaign, political education, Siberia, Khakassia.

Introduction. The illiteracy elimination in Russia is still called one of the main achievements of the
Soviet government. Despite quite a share of propaganda exaggeration and optimism associated with the
results of likbez, the soviet educational campaign to eliminate illiteracy, it is possible to consider the
effectiveness of the measures taken by the political leadership of the state to involve the citizens of the
multinational country into the education activities. In this way it also involved them into the social and
political life of the country.

Methods. Various aspects of the activities of the authorities and community during the illiteracy
elimination campaign determines different perspectives of the research. But likbez as educational
campaign is most often considered to have been a priority of the Soviet government. It is an element of the
cultural or national-cultural policy, an efficient experience that combined educational, outreach and
political activities as well as the cooperation of social-political organizations and the party.

The use of methods of analysis, synthesis and comparison allows to identify the specifics of the
educational program as a mobilization campaign, to form a holistic view of its implementation in Khakas-
sia, as well as to identify the features of the implementation of such a campaign in the national Siberian
region.

Results. The official start of the campaign is considered to be December 26, 1919, when the RSFSR
Council of People's Commissars adopted a decree "On the elimination of illiteracy in the RSFSR". It
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directed all the residents aged 8 to 50 years, unable to read and write, "to learn literacy in their native or
the Russian language at will" [1, 118]. A number of documents of the Russian Communist Party of
Bolsheviks, then of the All-Union Communist Party of Bolsheviks and, then, of the Soviet Union
Communist Party were devoted to the illiteracy problem, such as decrees, resolutions of congresses, etc.
The fact that these documents were issued both during pre-war and post-war periods shows the long-term
duration and immensity of the illiteracy elimination activities. We believe that this factor is the key one
that caused a controversial designation of the likbez format (status).

The information materials and scientific literature call likbez "a state program", "state activities",
"process", "work", "Soviet educational project", "Soviet campaign", etc. We suggest that the illiteracy
elimination should be considered as a political mobilization campaign characterized by clearly expressed
political and administrative principles, regulatory framework, clear targets, methods of coercion, the use
of both government and social political resources to achieve the campaign goal. Another argument in
favor of the assumption is the compliance of this campaign with the basic characteristics of the social
mobilization, namely institutionality, intensity, directivity, inclusiveness, aggressiveness [2, 36].

Discussion. In the domestic research literature concept "mobilization campaign" is mainly used in the
study of various wars. It is in general consistent with the traditional understanding of mobilization as the
implementation of a set of measures in the army, economy, system of the public administration to ensure
their functioning during the wartime or elimination of the war consequences. But, reference to the
category of "social mobilization" within the scientific discourse and its study as a phenomenon of the
national history have led to the situation when the term "mobilization" is used in regard to the peacetime
(mobilization economy, mobilization type of development, mobilization technologies, mobilization
project, etc.).

The term "political mobilization campaign" is still rare in the scientific literature. In our opinion, it is
due to the fact that using this term, the researchers cannot always clearly explain the difference in a
mobilization campaign and a political campaign proper as well as differences in their varieties, such as
agitation-mass campaigns and ideological-propaganda campaigns. A. S. Kimerling offered to differentiate
political campaigns of Stalin era according to their goals as "those mobilizing the population to build the
socialism and the repressive ones supporting the totalitarian regime" [3, 109—118]. The researcher also
described the implementation mechanism of those mobilization campaigns. The scientist characterized in
detail all the campaign stages by the example of the elections for the Supreme Soviet of the USSR in
1946. According to this author, there were four stages of the mobilization campaign. They were an
ideological message through the central and, then, local press, an organization stage, mass mobilization
and implementation of the campaign goals and objectives together with a success report [4, 104—114].

However, we believe this technology is not universal, being characteristic of the period when the
country had already established an extensive media network. Along with other means of agitation and
propaganda it provided an ideological impact on almost every citizen of the USSR. The illiteracy
elimination campaign was held under the prevalence of oral agitation and propaganda over the mass
propaganda, especially in the 1920s. Moreover, the fact that the campaign had been implemented for
several decades does not allow to conclude about a strict sequence of the stages pointed out by A. S.
Kimerling, as the active periods of the campaign were replaced by its "decay". In this regard, we find it
necessary to reconsider the essence and results of likbez as educational campaign from the perspective of
social mobilization. We believe it will allow to step away from the fixed trends studying likbez and
provide a fresh look at this educational project as political mobilization campaign.

The researchers studying social mobilization in relation to the Soviet society rely on the definitions of
this historical category presented in the works of A. A. Galkin, A. G. Fonotov and other authors; the
researchers offer their own generalizing definitions as well. So, S. A. Krasilnikov reveals social
mobilization as "purposeful guidance impact of authorities on the people. It was based on the suppression
or distortion of free and rational preferences, motivations and actions of individuals and groups to bring
the society to an active state to support and implement the goals and objectives declared a priority, being
recognized by the public majority." According to the researcher, this perspective shows the social
mobilization as a "deformed, distorted and falsified version of the social contract / consent model of the
Western type in the Soviet-Stalin modification" [5, 40—46].
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When analyzing the illiteracy elimination campaign, we also see a contradiction between the declared
goals and the desired results and a distortion of understanding the public good. Making efforts and
involving considerable resources, the Soviet power promoted the idea of undoubted usefulness of the
illiteracy elimination campaign for citizens, for reading and writing skills would help them escape from
the "darkness of ignorance", get rid of the "fetters of the damned past", be a freeman, master professions
and make career. But the politicization of likbez to form a new Soviet personality led to the persuasion
measures as well as to the enforcement to participate in the illiteracy elimination process.

One of the major factors contributing to the possibility of social mobilization of the Soviet society is
considered to be the external, first of all, military threat. In the political propaganda, especially in the press
it was a personified "image" of the external enemy that generalized the Entente, fascist Germany,
militaristic Japan or some other representatives of the hostile capitalist world. The illiteracy elimination
campaign began during the Civil war to be later held under the constant external (real and imaginary)
threat to the new Soviet state that turned to be in the "hostile capitalist environment”. In this context, we
believe that literacy was treated as a form to support the government and its activities and as contribution
to the strengthening of the country's defensive potential. This explained the need to apply mobilization
methods to wage the campaign and, above all, to take measures to compel citizens to study, including
overall censure and warnings about criminal liability and fines.

However, political mobilization campaigns as a universal basis and a tool for the implementation of
mobilization technologies were not only of a conflict (confrontational), but also of positive character.
They were both based on the imperative nature of "struggle" as the main way to achieve a goal. Referring
to this idea, S. N. Ushakova identified three types of political campaigns. They are those 1) based on the
external threat factor; 2) directed against internal "enemies"; 3) pursuing the goals of positive mobilization
[6, 22]. According to this typology, the illiteracy elimination can be classified as a political campaign of a
positive type, since the result was to be the entire literacy of the population, their involvement into the
social and political life, enculturation and more opportunities for self-realization.

The regulatory framework of the educational program was based on the program of the Russian
Communist Party adopted at the VIII Congress of the Party in March 1919. During "the buildup raising
the possibility of the full implementation of communism" the public education was considered to be a tool
of "the up-brining of the generation able to finally establish communism". The document declared
"comprehensive national assistance" to various forms of citizens' self-education and their training in the
context of the "most extensive propaganda" of the Communist ideas [7, 419-420]. The decree "On the
elimination of illiteracy in the RSFSR" logically continued this policy. It forced the illiterate population of
the country to study by order, which was peculiar to the military communism period. At the same time, the
decree did not indicate any sources of funding, personnel and other resources which would allow to
implement this project when involved.

The mobilization status of likbez as a political campaign was bolstered with the establishment of All-
Russian Extraordinary Commission for the illiteracy elimination in 1920 to give it broad powers to
implement the adopted resolutions. Further, forms, scale, subjects and quantity indicators of the campaign
were defined in the resolutions of congresses, party conferences, the I All-Russian Congress on literacy
elimination (1922) and in Sovnarkom decree (1923). The analysis of these documents and some other
documents allowed to conclude that in the first half of the 1920s the campaign emphasis was made on
administrative pressure and enforcement. The campaign was supposed to be provided with teachers due to
their civilian duty to organize reading seminaries and schools. It was also supposed to mobilize
communists and class-conscious workers to read aloud the party documents and newspapers. The second
resource for the educational campaign was an enthusiastic public initiative, which was embodied in the
mass voluntary society "Down with Illiteracy" established in 1923. This tendency was on in the late 1920s
in the way of voluntary-compulsory cultural outings.

The ideological essence of likbez as educational campaign was promoted by way of combining
illiteracy elimination and political propaganda. This allowed to reach the goal of educating younger
generation, developing new intellectuals and promoting "political re-education" of citizens. Moreover, an
integral part of that education was education of citizens "in the aspect of Marxist worldview and
communism" [8, 315-316]. The centralized and regulated administration determined the general direction,
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methods and planned targets of the political campaign. But the real situation, progress rate and extent of
the literacy campaign were different in different regions and depended on the local conditions.

The apparent lag of Siberia from the European part of the country in the illiteracy elimination rate
was caused by a number of reasons, including wide geography and ethnic "diversity" of the population
comprising indigenous Siberian peoples, complex landscape, the Civil war consequences, active
migration, steady increase in the number of illiterates, etc. [9, 195]. As a result, the number of literates per
thousand people in Siberia was one and a half times less than this number in the European part of the
country (218 and 330). The educational campaign rate in the first six years also showed an evident lag of
the Siberian region from the average rate taken for the RSFSR (9.1% and 12.6%) [10, 145—146].

But we believe this situation was determined by the ways of implementing the campaign as well. By
the beginning of 1928/1929 the campaign had been predominantly organized with "apparatus methods of
the national education authorities through the system of the commercial literacy offices and schools". The
involvement of the community to educate adults was "limited" and mainly used in towns. This, at best,
allowed to "keep the rate of illiteracy"”, but did not lead to the fundamental solution of the problem
[10, 145-146].

The campaign in some Siberian regions took place in accordance with the all-Russian events, but it
had its own peculiarities. When considering the illiteracy elimination for the "non-Russian ethnic
minorities" in the early 1920s, the resolutions of XI All-Russian Congress were fundamental. The
Congress designated the educational campaign in the row of minor ethnic goals as one of the "main tasks
in improving the cultural and political level of the masses" and marked the end of the campaign, being the
day of the October revolution decade [11, 120-121]. At the same time, the indigenous ethnic groups and
national diasporas of Siberia were equalized in the rights to education, while the number of their
representatives were of the first importance in the reporting documentation on the educational campaign.
But their peculiar way of life, their writing language (or its absence), the possibility to train teachers and
other factors were not taken into account. The change in this situation had become evident only by the end
of the 1920s, which led to an increase in funding for the education system of the national regions.

However, the lack of knowledge about some Siberian ethnic groups and their "economic, household
and linguistic characteristics”" did not allow to use "differentiated approach" [12, F. 47. Op. 1. D. 740.
L. 32-32 turn.] for these groups, which hampered literacy among the indigenous Siberian communities.
This can be seen in Khakassia, one of the South Siberian national regions. In the 1920s, half of the local
population were Khakass, people of the indigenous ethnic group. The educational campaign in the "non-
Slavic" (Khakass) district of Minusinsk uyezd of the Yenisei province was held under difficult conditions
of relieving the Civil war consequences. Moreover, the situation was complicated by the fight against
political and criminal banditism which officially ended in 1921. But, in fact, the criminal situation in the
region remained complex and influenced the activities of the Soviet authorities and the development of the
education system.

The uncertainty of the "non-Slavic" district statute significantly hampered the educational campaign.
The absence of the local authorities hampered the administrative management and financing of the region
and the solution of the personnel issue. Many factors were taken into account to define the form of the
national government structure in Khakassia, including the low literacy level of the population and almost
total lack of the local ethnic labour. Therefore, on November 14, 1923, the Presidium of the All-Russian
Central Executive Committee adopted a decree on establishing Khakass uyezd with eight districts
departed from Minusinsk uyezd and Achinsk uyezd of the Yenisei province and Kuznetsk uyezd of the
Tomsk province.

The establishment of the national uyezd was to expand the possibilities of the illiteracy elimination
for adults. In fact, the ineffective organization and personnel management led to the situation that
established in January 1924 the uyezd department of public education consisted of one person. The head
of the department came to Khakassia only in August and was forced to make numerous reports and plans.
Despite the demands to increase the number of students, the budget for the most pressing needs of the
uyezd educational system was reduced from 76 thousand to 19 thousand rubles [13, . F. 14. Op. 1. D. 48.
L.21a-21b.].




ISSN 1991-3494 6.2019

The illiteracy elimination campaign in Khakassia was also complicated by the semi-nomadic way of
life of the major part of the indigenous population engaged in cattle breeding, by the small number of
schools in the settlements and the lack of the teaching staff. They tried to solve the problem by way of the
extensive propaganda and organizational activities with the population, which determined the active use of
mobilization methods. But the main difficulties and peculiarities of the political mobilization campaign
were largely determined by the low literacy level of the indigenous population and the lack of native
language writing.

Before the revolution of 1917 the "non-Slavic" district had accounted for 160 literate Khakass men
and 40 Khakass women [13, F. R-16. Op. 1. D. 35. L. 66] per thousand people. According to the census of
1920, the total literacy of the male population of the "non-Slavic" district was 13.1%, female literacy rate
being 4.6%, in small settlements such indicators were respectively 8.9% and 1.6% [14, 260]. In the
context of the undeveloped Khakass writing, the task was to educate indigenous ethnic community in the
Russian schools to eliminate their illiteracy. But we suppose that the mobilization approach to the
educational campaign for the Khakass could not give the required effect, as Khakass people did not
sufficiently comprehend the Russian language. According to the data of 1910, 31% of the Khakass
population knew Russian. In the districts neighboring the Russian districts, this indicator was up to 100%,
while in some districts it fell to 9%. Women who lived more isolated almost did not speak Russian
[15, 508] and had no opportunity to learn even elementary literacy.

Therefore, despite the mobilization measures to take Khakass to the Russian schools, the illiteracy
elimination campaign in the "non-Slavic" district had slow progress in 1921. The recording of the illiterate
was made improperly, there were no textbooks, literature, curricula and guidance papers. But the most
acute problem to solve to reach the educational goals was the teaching staff for the schools to teach
illiterate people. The situation even worsened due to the fact that the "old" Russian teachers of the "non-
Slavic" district did not completely take the Soviet ideology. "New system" training of teachers from the
Khakass people was slow despite the teacher courses held in Krasnoyarsk, Minusinsk and some villages of
Khakassia since 1921. Even in the academic year of 1923/1924, there were only 18 Khakass teachers of
81 teachers who worked in the uyezd schools [16, 75]. Except in rare circumstances, they had an
extremely low educational level and lacked methodological skills as well as training educational
experience. It affected the effectiveness of likbez where the main burden was on the teachers. To solve the
personnel problem Minusinsk department of public education recorded all the literate Khakass people to
force them to work in literacy schools. But these mobilization measures did not have an effect, because
dealing with illiterate adult students required special teaching and aspiration to educate such students.

Women, especially the Khakass women, were even more difficult to get involved into the educational
project. They made up a significant part of the illiterate population of the "non-Slavic" district, and to train
them had some specifics. Khakass women needed some courage to overcome the patriarchal prejudices,
fear and uncertainty, to cross the psychological barrier associated with age and national traditions. While
the Russian women trained to read and write became more liberated and independent to get engaged in
conducting the literacy classes, the Khakass women often remained inactive and full of complexes.
According to the data of 1928, there were almost three times as many Khakass boys in schools as there
were girls. This gap was even more evident with adult learners [12, F. 47. Op. 1. D. 740. L. 32 turn.]. The
women's literacy was an essential requirement for achieving women's real equality with men in the social,
political and cultural spheres. But teaching methods that did not take into account the peculiarities of
women's psychology for this indigenous ethnic group as well as such unified methods of involvement into
the literacy school as coercion and political agitation made it difficult to achieve this goal.

It should be noted that the indigenous population of the "non-Slavic" district gave a positive response
to the illiteracy elimination idea. Particularly, it is evidenced by the meetings of the inhabitants of Sira,
Big Monok and other Khakass villages in 1921, where they supported the opening of the literacy schools
[17, F. 120. Op. 1. D. 257. L. 69, 76, 84.]. Though the analysis of the archival data shows that in the first
years of the Soviet power the educational campaign was not very successful and widespread with the
adults. The situation got even worse in 1921, when almost all the educational and cultural institutions were
transferred to the local budget of the province executive committees which could not provide for them due
to the lack of finance. The attempts to expand the school network without the appropriate material support
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did not improve facilities of educational institutions. So, on July 21, 1922, the III Khakass non-party
conference decided to reduce the number of schools in the "non-Slavic" district, "to keep those schools
that were better equipped and provided sufficiently with textbooks and teachers" [16, 43]. Thus, a number
of literacy schools were closed.

The situation began changing only in 1923-1924, when Khakassia started to construct buildings for
schools again. However, by 1924 the literacy schools for adults had been established only in some villages
and Khakass uluses (small settlements). But the lack of the permanent network of educational centers
made them get closed. The adult education was also the duty of reading rooms where the illiteracy
elimination was to be organized "locally", with the local literate people. When there were no such people,
the reading rooms had to be at least responsible for "lists of the illiterate with their gender and age
indicated" [18, 2]. The illiteracy elimination was organized more steadily in day schools, where adults
were taught by professional teachers. But financial difficulties and an acute shortage of people able to
teach reading and writing did not allow to open independent elementary literacy schools. Therefore, the
literacy level in the national uyezd had increased insignificantly for the period from 1920 to 1924, while in
many settlements it remained unchanged. The all-Union census of 1926 showed that the literate in
Khakassia made up 31.5% of the population of the age from 15 to 50, the indigenous population literacy
being 16%. There were totally 20% of literate women, with only 6.5% of Khakass literate women [19, 66].

In the second half of the 1920s, the literacy situation changed significantly, mainly due to the active
mass propaganda in rural areas. The rural population awareness of the need for literacy was a notable
result of the campaign. However, the archival documents on the campaign coverage (see table) show that
only the Khakass population demonstrated positive dynamics. First of all, it is associated with the
approval of the Khakass alphabet and edition of the educational and fiction literature in the native
language since 1925. These events made it possible to organize teaching in schools and educational
centers with Khakass textbooks in the academic year of 1927/1928.

Dynamics of the number of literacy students in Khakassia. Comp. according
to State institution "National Archives" of the Republic of Khakassia. F. R-16. Op. 1. D. 35. L. 32-32 turn.

Number of illiterate persons trained
Academic year Total Including Khakass people

1924/1925 1168 400
1925/1926 2047 1030
1926/1927 3380 1463
1927/1928 2609 1545
1928/1929 4364 2645

Total 13568 7083

To a certain extent, the society "Down with Illiteracy" contributed to the revival of the likbez
campaign, with the first group of the society being formed in Khakassia in 1924. In 1926 mobile schools
and nomadic "khyzyl ib" ("red yurts") also began organizational activities and propaganda for the
educational campaign. Their teaching did not give high results because of the short period of their stay in
the uluses and villages, but we believe it aroused the interest of adults in literacy as useful thing in
everyday life and professional activities. Nevertheless, according to the contemporaries, despite the
propaganda of the idea that the one who "does not gain knowledge now will lose the right to a decent
human life in the future", adult schools were attended only by a small part of the illiterate. They preferred
"wandering about the streets, hooliganism and drunkenness" [20, 1].

In the second half of the 1920s the cultural construction funding began to increase due to the
"strengthening" of the local budget. This resulted in the significant increase in the number of the literacy
schools in Khakassia: from 47 in 1924/1925 to 162 in 1928/1929 [16, 38]. To add, the financing of the
literacy training of one Khakass student was almost three times more than that of the Russian student (25
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and 9 rubles accordingly) [21, 52]. This proves that the educational campaign began taking into account
the peculiarities of the indigenous ethnic groups of Siberia.

But by 1927 the literacy plans had not been fulfilled in the Republic of Khakassia as well as in the
entire country. Nevertheless, the reporting documents recorded a significant increase in the number of
literacy students. For example, there were 486 literate men and 162 literate women for one thousand
Khakass people at the age from 14 to 36 in Askiz district which was the most culturally backward. The
Russian population of the district showed higher results: 613 literate men and 251 literate women [13, F.
R-16. Op.1. D. 35. L. 66.].

The literacy rate in the Republic of Khakassia significantly reduced the transfer of the ethnic writing
into the new Turkic latinized alphabet (NTA) in the second half of 1928. The introduction of this alphabet
made all the Khakass who learned to read and write and the literacy teachers be retrained. There were
many teachers in the NTA committees. They were involved in the complex and time-consuming process
of forming a new spelling of the native language. Moreover, they also had to introduce it in schools. This
increased their workload and reduced the effectiveness of their participation in the likbez campaign. We
believe that mass recurrence of illiteracy became one of the most compelling reasons to transfer the
Khakass writing back the Cyrillic alphabet in 1939.

Thus, by the end of the 1920s the illiteracy elimination campaign in Khakassia had achieved some
success; in particular, the adult education system was founded, which gave people the opportunity not
only to learn literacy, but to apply their knowledge in practice. But, despite the many-sided activities of
the national and public organizations, the illiteracy had not been completely eliminated in Khakassia by
the end of the 1920s. We believe that to a large extent it was due to the mobilization character of the
considered political campaign.

Its institutional character consisted in the public, political and regulatory support of the likbez. But,
the insufficient funding of the campaign was accompanied by the top-down approach, when the
organizational and methodological guidance of the campaign was replaced by the delivery of numerous
orders and instructions; the assessment of the campaign results was mainly focused on the numerical
values fixed in the notes and reports. The large scale of likbez as educational campaign and aspiration for
the entire inclusiveness of illiterate people determined the aggressive propaganda with the main focus on
the government demand for the mass political education of the population. The intensity of the campaign
forced to ignore the psychological, ethnic, social, cultural, gender characteristics of the illiterate as well as
the specifics of the regions, especially the ethnic ones.

The relative stabilization of the foreign policy and country economy by the end of the 1920s caused a
change in the tools and methods of the educational campaign. The likbez mobilization character was
preserved, but at the same time the educational system, training of teaching staff, edition of periodicals
and educational literature and promotion of the national culture values got new financing possibilities. The
main factor for improving the effectiveness of the literacy campaign was a differentiated approach that
took into account the specifics of the regions and the ethnic characteristics of their population.

IO. b. KocTsikoBa, H. 1. ApramoHoBa
H. ®@. KaraHoB aThiHaFel XaKac MEMJICKETTIK YHUBepcUTETI, AbGakaH, Peceit

JIMBBE3 MOBUIN3AIIUAJIBIK CAACHU BAFJAPJIAMAJIBIK KAMTAMACBI3 ETY:
1920 COHIATBI YJITTBIK OBJIBICTAPJA OTKI3YAIH HETT3/IEPI
(XAKACHA MBICAJIBIHJIA)

AHHOTanus. 3epTTeyIiH MakcaThl - Oerceni ¢asacel 1920-1930 sxok. BonFaH cayaTChI3IBIKTHI KOO KOHIHACTI
HayKaHFa Tajjay »kacay. Tangay, CHHTE3[ey JKoHE CalbICTBIPY OIICTEpiH KOJAaHY, QJISYMETTIK MOOMIM3AIMSHBIH
HETi3ri aHpIKTamajapbl MEH cuUlaTTaMayapblHa CYHEeHEe OTHIPHIN, OuliM Oepy Oarmapiamachl >KYMBUIIBIPY casich
HayKaH peTiHae Kapanisl. OHBI )KYPri3yAiH JKYMBUIIBIPY 9IICTEpiH KOJJaHy KaXXETTUII 9CKepH KOMMYHH3M cas-
caTblHA HETI3/IeJreH JKoHEe 0/1aH KEeiiH CHIPTKBI 9CKEPH KayilTi OeJIceHal HacuxaTTay apKbUIbl KymerTingl. Mynnai
JKarjaiina OutimM Oepy OarapiiaMachl, €H 0acTBICHL, CasiCH MaKcaTTap: casicu OisTiM, OWITIKTI KOJIJay, KeHEeCTIK a3amar-
TBIH JKeKe 0aChIH KaJIBIITACTHIPY.
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CayaTchI3IBIKTBI KOIOJIBIH CEHIMJI ONICTEepiH KO JKoHe OenceHial MaxOypiey, Oy azamarrapibl OKY
yZepiciHe TapTy MYMKIHIITiH KeHedTeni. bipak Ourim Oepy OarmapiamMachlH JKy3ere achIpyIblH MOOWIIU3AIUSIIBIK-
OIOpOKPATHSUTBIK CHIIATHl KOHE OHBIH HOTIDKeNepiH Oaramay 1920-misl KpurgapAa KOWBUIFAH MakcaTTapra KOJ
KETKI3yre MyMKIHIK Oepmeri.

Cibipzeri cayaTchI3IBIKTBl 09CeHIETYIIH cebenTepiHiy Oipl YITTHIK aiiMaKTapIblH MOJCHU-CAsICH JaMybIHa
KETKLTIKCI3 Kapay Oonabl. Xakacust MblcanbiHAa 1920-mibl KbULAApbl KepceTKeH OojarhiH. OinmiM Oepy Oarmap-
JlaMaNiapblH ICKe achIpyFa OailllaHbICThl KMBIHABIKTAp: OaHAWTH3MIC Kapchl Kypec, ailMakThlH MopTefOeci Typasibl
Oenrici3ik, YITapajblK KapbIM-KaThlHAC Maceleci, Xakac CLIeHapHidiH o3ipiey JKoHE €Hri3y KHUBIHIBIKTaphl, MaTe-
PHAIBIK-TEXHUKAIIBIK 0a3aHbIH jKeTKiiKci3airi. Ocbl Macenenep i urerry xone 1920-11i KbU1ap/blH asFbiHa Kapan
pYKcaT eTUIreH >KYMBUIIBIPY OIICTEpPIHIH ayKbIMBIH KEHEWTY Typajibl KOPBITBIHABI JKacallbl. YJITTHIK alMakTa
CayaTChI3[IbIKThI JKOKO/IbI KYIIEHTY .

Tyiiin ce3mep: cayarchl3IbIKThI KO0, OLiM Oepy OarmapiaMachl, dJIEyMETTIK MOOWIM3alHs, Casici HayKaH-
Jlapapl MoOuM3anusiay, cascu oiiim, Cidip, Xakacusi.

IO. B. Koctsaxosa, H. 5I. ApramonoBa
Xaxkacckuii rocyaapctBenHbiil yauBepcuteT uM. H. @. Karanosa, Adakan, Poccus

JINKBE3 KAK MOBUJIM3AIIMOHHASA ITIOJIMTHYECKASI KAMITAHUSA:
OCOBEHHOCTH INPOBEAEHUSA B HATMOHAJIBHOM PEI'HOHE B 1920-¢ rr.
(HA TIPUMEPE XAKACHN)

AnHoTanus. Llenbro mccienoBanus SBISIETCS aHANIN3 KaMIIaHWU MO JIMKBHJAIWU HETPAaMOTHOCTH, aKTHBHAS
(haza xoropoit mpunuiack Ha 1920-1930-e rr. [IprMeHUB METOABI aHANW3a, CHHTE3a U CPaBHEHUS, W OMHUPAsCh Ha
OCHOBHBIE ONpEICTICHUS M XapaKTePUCTUKH COIUAIBFHONH MOOWIHM3annu, JuKOe3 OBUT pacCMOTpeH KaK MOOMIH3a-
IIMOHHAS MOJHWTHYECKas KaMmaHus. HeoOXOIMMOCTh HCIONIB30BAHUS JUISL €T0 IPOBEICHMS MOOMIM3ALHMOHHBIX
METOJI0B Obl1a 00YCIIOBJICHA ITOJUTUKOW BOGHHOTO KOMMYHHM3Ma M B JAJIbHEHIIEM 3aKpEIUIEHa ¢ MTOMOIIbI0 aKTHB-
HOW TIpOTIaraHAbl BHEITHEH BOCHHON yrpo3bl. B 3THX yCIOBUAX THKOE3 MpeciieIoBall, IPEXKIE BCEro, MOTUTHICCKIE
LENTH: TTOJIUTHYECKOE MPOCBEIIECHHE, MTOIePXKKa BIACTH, (OpMHPOBaHHE TMYHOCTH COBETCKOTO IPaXKJaHNHA.

JIMKBHAAIMsT HETPAaMOTHOCTH COBMEINAIa METOABI yOSKAEHHS M aKTHBHOTO NPUHYKACHUS, YTO PACIIHPSIIO
BO3MOXKHOCTH BOBJICUCHHS TpaxIaH B 00pa3oBarenbHbIM mpomecc. Ho MoOMIM3alMOHHO-OIOPOKPATHYECKHI
XapakTep peayn3anny JTNKOe3a U OLIEHKH €T0 Pe3yJIbTaTOB He MO3BOJIIII JOOUTHCS MOCTABICHHBIX nenel B 1920-e rr.

OnHOM M3 MPUYMH HU3KUX TEMIOB JIMKBUAAIMM HETPaMOTHOCTH B CHOMpH SBISUICS HENOCTATOYHBINA y4eT
0COOCHHOCTEW KYJIBTYPHOTO M TOJMTHYECKOTO Pa3sBUTHS HAIMOHAIBHBIX pernoHoB. Ha mpumepe Xakacun ObIIO
mokazaHo, uto B 1920-e rr. TpynHOCTH C peanmu3amnuei iaukbOeza oOycnoBmwin: Oopsba ¢ OaHAMTH3MOM, HEOIpe-
JIETICHHOCTH CTaTyca PeTHOHa, MPoOIeMa MEXHAIIMOHAIBHBIX OTHOIIECHHH, CIIOKHOCTH C pa3pabOTKON M BHEIPEHUEM
XaKacCKOW MMChbMEHHOCTH, HEI0CTaTOYHas MaTepualibHas ¥ Kaaposas 0a3a. beut cenan BBIBOJ O TOM, UTO pEIICHHE
3THX BONPOCOB M PACIIMPEHHE CIIEKTPa MOOWIN3AIMOHHBIX METOAOB MO3BOJIMUIM K KOHIY 1920-X Ir. akTHBU3MpO-
BaTh JIMKBUAAIMIO HETPAMOTHOCTH B HALIMOHAJIBHOM PETHOHE.

KiroueBble ci10Ba: JMKBUAAIMS HETPAMOTHOCTH, JHMKOE3, COIMaibHAas MOOWIM3AIMs, MOOMIM3alMOHHAS
MOJIMTHYECKAs: KaMIIaHWs, TOJIMTHYECKoe NpocsenieHne, Cuoups, Xaxkacus.
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GREAT SILK ROAD LEGENDS AND MYTHS:
“FORTY LEGENDARY GIRL”

Abstract. The article deals with the importance of studying the immortal legendary prose examples of legen-
dary stories about the monuments onthe adjacent territories of Turkestan regionalong Great Silk Road. Looking at
mythical stories within this legendary prose, it is thought of how ancient the human consciousness, the degree of
thinking, the way of life were. As world myths become the main topic of scientific research and are comparable to
historical comparisons, myths also have different levels of social development, historical levels, types and thematic
areas. One of such models is compared to several versions of the legend about “Forty Girls” in Kazakh, Uzbek and
Kyrgyz folklore. This article discusses the tragic fate of the forty girls and the smell of the national consciousness,
the high spirit in the hearts of girls who wanted to remain in their own country instead of living the in the hands of
enemy. Forty Girls monument — an old natural mountain hills wherenature has long been regarded as a sacred
monument.

There are many similarities in variants of thislegendamong Turkic peoples. Everywhere it is said that the tragic
fate of forty girls and the end of the legend are similar. In any country, the stone sculpture “Forty Girl” has become a
great place for travelers. Locals treasure and sanctify this holy place.

Key Words: Great Silk Road, Turkic people, Forty Girls, Mythic Prose, Myth.

Introduction. One of the ways where science space flies is the process of continuity, the dynamics of
diverse changes are in the direction of progress and unity, and in current globalization every nation, states
and regions will not be able to stay out of it. The wisdom, one of the most noble qualities that human
beings have in the world is now being pursued for good purposes. The art of adventurism, which has
become a spiritual treasure for humanity, originated from the earliest history of the world, and became the
treasure of its own worldview of folk wisdom. The wisdom of people led to the spiritual heritage of the
national traditions and customs of the ancestors, which has passed from generation to generation. In turn,
the long-established lifestyle, spiritual heritage of any nation is a testimony to the survival of the nation.
One of these lifetimes is the Great Silk Road, and its main direction in modern Kazakhstan is its main
artery. It has contributed to the trade of developed countries, the development of science, the formation of
religious and cultural traditions. Studying the continuity of this cultural and spiritual heritage today is
based on history, literature,philosophy in science and so on.

Materials and methods. In today’s globalization, every combination of cross-over and intercourse in
cultures leads to a need for a real historical analysis. We can never abandon the best of our minds,
samples, the achievements of human civilization; self-respect, success, happiness are beyond the daily life,
and beyond and beyond, because there is no progress beyond that. It does not matter to the people who
return to the history of the long history, to their business, to the exhausted, or to the ordinary life, whether
in the East, in the West, or even where they live.

Definition of the first centers of civilizations, their classification theory are well-known in the works
of scientists as Toynbee, O. Spengler, N. Ya. Danilevsky and others. There is no clearly defined set of
civilizations and no obvious beginning and the end. People can do their job differently. As a result, the
composition and form of civilization change over time. People’s cultures is interconnected with each other
[1]. S. You can fully agree with Huntington’s opinion. Because of the change of social, economic and
political relations in the Middle Ages, trade, culture, and social thought were rapidly developing
throughout the Great Silk Road and had a great impact on the entire East and West, Europe and Asia.
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There was also the Muslim Renaissance along the Great Silk Road. The culture and philosophy developed
by Eastern thinkers, specific sciences and scientific discoveries have given a true picture of prosperity,
civilization. The eastern nature of the East was even more dominant than the Renaissance, and east news
for the western survivors of the Middle Ages nowadays became a huge treasure, an inexhaustible treasure.
They built their philosophy for themselves, passing through the oriental knowledge of their own filters
with their own temptations.

Humanity and civic identity are the traditions of these ancestors. Today's young wave, the spirit of
our nation, which is a source of strength for the new generation, not only for business, talent, but also for
the nation’s lover, who is worthy of being the future of the people, has widespread the national field. No
doubt, through spiritual exploration and historical ties, our nation’s centuries-old history is reflected in its
historical roots.

Geographical science has the branch as mythography, ie the place of origin and distribution
geography of legends. This area of science is very old among the Kazakhs. And this science has a great
deal of humanity. I. Mitin believes: “It is easy to see just a few realities in one place. It is a multitude of
things — it’ s going to drift. Even if the name of a single or a place is already present, it hints at an infinite
number of times, which means that you can build up to the level that you want to build your own world (or
myth) and specify a specific operation - the banal geographical game scales. It is still unclear how much
you can do in a specific place where you can cope with the many realities as they move one to another and
come up with a friend [2, 12].

Results and discussions. The idea that something like this is a matter of fact, whether it is a legend
or not, gives a person a sense of spiritual prosperity and enhances the status of a native land. The nature of
the native land is one of the main conditions for the survival of the nation. Therefore, it is wise to use his
spiritual wealth. And one of these spiritual treasures is fairy-tales, their geographical distribution.

He studied the mythology, including many works. He says, “Mythology, myth is not an imaginary
imagination, it is an ancestor of the past who preserved the truth of the past. It is not a trap of delusional
mischief in the past, but a bogus of truth, which has not been found in the dust of the inevitable collapse of
truth and error, which has been repeatedly folded, returned” [3, 9].

“Linguistic” waste” in mythological consciousness is a natural phenomenon. Language not only
preserves such "waste" ("canned"), but also refreshes it, takes a cognitive point of view in a new way. As a
result, the long-term preservation of the language units in the history is a testimony to that. Gradually
opening the mythic layers, we can gradually open the frontiers of ancient worlds, and see the fathers'
lifespan with "our own eyes." [4, 13].

In the modern world, the restrictions on ideology are diminishing and modernization of integration
processes is expanding. This process sets new trends in the study of common phenomena and differences
in the Turkic peoples. It is lawful for peoples who have created their homeland and have the inheritance of
Turkic origin in order to identify their history, origin and development in the nation. Especially this
process does not dispute the fact that Turkic peoples share common literary vocabulary, including
legendary prose examples, such as myths, legends, traditions. «The phenomenon of cultural heritage is a
dynamic system of elements and levels of socio-cultural interaction. The components of this system
include: subject (object) and subject, preservation mechanisms and forms, functions, boundaries and
levels. Object of cultural heritage can be spiritual and material» [5].Legends about the monuments of the
Great Silk Road are examples of legendary prose examples.

Looking at mythical stories within this legendary prose, we are looking forward to the way in which
human consciousness and spirituality are shaped by the way we think and how we live. Since myths of the
peoples of the world have been the subject of research and historical comparative perspectives, myths also
have different levels of social social development, historical levels, types and thematic areas.

Myth is legendary stories about unnatural and “amazing” phenomena and phenomena. In these
legends, which are considered to be one of the common folklore literature, people have a common
understanding of the world around them. ... Myth is mostly based on ancient beliefs. Archaic myth is
thought to be imaginary when people perform their cognitive functions. The Kazakh folklore has a number
of ancient myths (“Kazygurt”, “Kok-ogiz”, “Korkyt” and others). Ancient heritage sites, including various
rock, ghosts, telling us that they were human beings in the early ages (“Forty Girl”, “Gynyshek
Mountains”, “Big Dipper” and others) [6].
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As one of these things, we may compareversions of ‘Forty Girl” legend. Forty girls is an ancient
historical monument. There are several versions of the legend about Forty Girls, one of them is told as
this:... Forty girls were swimming in the water of Karabuu without a shower, and the country was hit by
an enemy. Thus, forty girls were subjected to hostilities and expulsion. They prayed and wish that it would
be better for them to die than to die in the hand of the enemy, “Make us and the enemy a stone here. Forty
girls and a large number of people turned into a sculpture.

In another version, the only daughter in one familyhas been engaged from her early age. The day was
coming to that date, and the country begins to strangle the banquet. Girls were singing and boys playing
fight wrestlers and start to warm up. At one time, the village was buried in thick dust. The girl and her 40
coworkers wanted to meet the groom. Sadly, it is not a ghostly bridegroom, but a thick enemy. At that
moment, a group of horsemen came up to the roof of the hill, begging themselves to turn the enemy into a
rock until it was time to destroy my country. The wishes of the girls were tearful, and they all became
rock. Nowadays, the local people believe and are proud of it. [7]

Doctor of Philology, Kyzdarkhan Rysbergen in herarticle “Forty Females Have Fallen Stone”,
pointed out that the enemy was a rock in Karatas. Stone sculptures are located on the Akkum River in the
north-east of Turbat village. It is located near the waterfall in 5-6 kilometers from the village” [8]. The
second stone sculptures called “The Forty Girl” are located on the Ogem subsoil, on the slopes of the
Ogem River, on the Ogem River, at the foot of the eastern hill of the Kazygurt Mountains (“Orda
Mountaineer”). According to the legend, it is the image of forty girls who became the stone. Here, the time
of adventurism is also mentioned.

Picture 1 — The monument of Kyryk Kyz,
a stone sculpture on the bank of Ogem River in the Tolebi district of the Turkestan region

The following story about the forty girls tells aboutthe unexpected attack of enemies when they
celebrate wedding of the khan’s daughter. Girls prayed as “...let our bones stay in our country, stay in our
land and save our men from death”they asked to become stones instead of living with enemies. One
distinctive feature of this version is that there is a stone sculpture in the vicinity of these sculptures. There
exist two assumptions about it. In one of them it was groom, and the second one it was the motherlooking
for girls.

The most interesting thing is that the legend about “Qyryqqyz” is also existing in the neighboring
Kyrgyz and Uzbek folklore. Professor Sultangali Sadybaevich in his book named the legend about “Forty
Girls” as the “Muzart Mountain”. The name of the mountain in the Kyrgyz country is called as it, means
Ice Mountain. 1t is located in the middle of the Zhuzgal region and the mountain Koshkarata in the Naryn
region. The scientist writes that forty young girls are making a wedding in Koshkarata, whereas the
whistle blows the girls into ice[9]. And thebook, “Ipak YuliAfsonalari”’in Uzbek language which means
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Mpyths along the Great Silk Road,(Myths connected with the names of places) consists many stories along
the Silk Road. In this book there is a legend about the Kirk kiz rocky hill located in the Machay village in
Baysun, Surkhan-Darya Province: One day, through the fragrance of Zilal’s soul, it becomes a circle. The
whole valley is filled with wonder. From there some girls heard the sound of horses near them. In the
meanwhile, there was a tremendous downpour of stroke. The daughters of the women ran away to the
mountain. The adventure is closer to the grave. Unheard of gloves fall into the abyss and prefer to turn
into a stone, and beg the Sky until they find it. They say that these girls became stones[10].

In 1938, during the archaeological excavations on the territory of Khorezm, 27 km north fromBiruni
(Uzbekistan), the ancient settlement of Kyrk-kyz-Kala (I-VI centuries B.C.) was discovered. Scientists
agreed that it was a defensive fortress, which most likely entered the chain of fortifications to protect the
borders of the north-eastern part of ancient Khorezm. The name of the fortress is very interesting. "Kyrk-
kyz-Kala" literally translates as "Fortress of Forty Girls”. There are many legends and myths all over
Central Asia connected with these mysterious “forty virgins™: there is a fortress with the same name in the
Termez region (Uzbekistan), Merva (Turkmenistan), similar places are also found in Azerbaijan, northern
Afghanistan, and northern Iran.

And if we deeplygoto the etymology of the name “Kyrgyz” (“Kirk Kyz”), then again we see the
direct participation of the same “forty girls”. What kind of girls these were and why they played such a
significant role in the history of Central Asia, the versions of legends differ somewhat in these questions.
One group of folk tales asserts that it was in Kyrk-kyz-Kala that they found refuge after the painful
wanderings around Ustyurt, the female warriors of the Amazons (the Karakalpak epic “Kyrk Kyz”). This
also includes the legend of the brave queen Gulaim, who, together with her forty friends, bravely defended
the fortress from the invasion of strangers. Other legends tell about forty exiles who lived as recluses in
this fortress. In the mythology of many Turkic-speaking peoples of Central Asia, these “forty girls” are the
righteous who turned into stones in order to be saved from their pursuers, the “infidels” In other myths,
forty girls (childukhtaron) were venerated as good protecting spirits.

Also on the territory of the ancient settlement of Kyrk-kyz-Kala were found Zoroastrian burials,
made in compliance with all the rules of the ceremony of ancient fire worshipers. The bones of people
were found in humabh - ceramic jugs, made in the shape of a female head.

For a long time the fortress Kyrk-kyz-Kala was one of the important trading points on the Great Silk
Road.

LT

Picture 2 — Kirk-kyz-town, Uzbekistan, (27 km from the city, located 27 km north from Biruni, (1-6 centuries B.C.)

Special attention should be paid to the Childuhtaron valley, located in the south of Tajikistan. Its
main attraction are unusual pyramidal rocks. They proudly rise above the valley, reminding proud slim
girls. The height of the rocks reaches 60 meters.

The name Childuhtaron valley is translated as the Valley of Forty Girls, with which is connected an
interesting legend. According to her, 40 stone blocks, towering over the valley, were once beautiful and
charming girls.

When the conquerors came to the valley and decided to make them their concubines, the inhabitants
of the mountains begged and asked Allah to turn themselves into silent stones.
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Picture 3 — Childuharoni plains, southern region of the Republic of Tajikistan

There is another legend among the locals, according to which the rocks grew on this place after a
fierce battle with Genghis Khan. Protecting their land, 40 young horsewomen blocked the way for
Genghis Khan himself. But the forces were unequal and the horsewomen died in battle. Huge stone blocks
that adorn the valley grew on this very spot [11].

The Kyrgyz people have another legend about “Forty Girls”. Whether it was or not, nobody knows.
One of the legends says that once in ancient times the Kyrgyz had a tradition to celebrate the Day of God.
On that day, everyone was having fun, fried lids of bread (bread baked in butter or fat), cooked shorpoo
(meat soup) and the families went to visit each other. Girls and boys, dressed in their best clothes, went to
visit the residents of other ayils scattered among the mountains. On one of these days, forty girls, dressed
in bright silk dresses, went to ayil, located behind the pass. It took them a long time to climb the steep
mountain trails to the pass. And finally, they reached that place. But then came the evening, and the girls
did not dare to continue the path. Suddenly, as often happens in the mountains, where the climate is very
harsh, the weather has changed.

Black clouds closed the sky, a thunderstorm raged over the pass, struck the girls with blinding flashes
of lightning and torrential rain. There was nowhere to run for girls, nowhere to hide. They had to stay in
place and wait for the morning to come. Meanwhile, their parents were alarmed in the village and went in
search. Only in the morning they reached the pass, the storm had subsided by then. They saw the bodies of
frozen girls. Only one girl was alive and told a terrible story. This girl was able to survive thanks to her
old, but warm fur coat and felt boots. She was from a poor family. Other girls were daughters of rich
people, and their expensive silk dresses could not protect them from bad weather. The girls were buried at
the place of their death. Since then, people have begun to call this pass the Forty Girl Pass - Kyrk-Kyz
Ashuu. You can still see forty graves there [12].

Visible or invisible links are established between today and the past. Turkish literature with the
adoption of Islam, Arab and Persian, brought by Westernizationas a result, Europe undergoes
transformation and change while being influenced by it, but it does not completely cut off its ties from oral
culture. It just makes your presence feel second. With the re-dominance of a literary yacht that dominated
national lines since the beginning of the 20™century, the concepts of legend, fairy tale and epic were re-
established. The reinterpretation of the legend about Forty Girls by two different writers is a result of this
mental environment by Omer Seyfettin and Ahmet Zuhuri rewritten in two different ways. Reproducing a
subject known in oral culture with written narrative forms means the evaluation of the past and enables the
transfer of cultural memory. The movement to return to essence, which started with the understanding of
National Literature, manifests itself in the interpretation of the legend of Forty Girls. The legend of the
Forty-Girls is an important myth that manages the birth of the Kyrgyz as well as the human-nature
connection[13].

Conclusion. Whatever version of the legendary stories about the Forty Girls is the tragic fate of the
forty girls. The desire of the girls to remain in own country as long as the enemy is in stock is reflected in
a sense of national consciousness, a high spirit.

As we mentioned above, there is a sphere of geographical science, such as the mythography, the
origin and geographical distribution of myths. This science field has a lot to offer. According to I.Mitin’s
opinion that one must understand that several truths coexist with one another, and that these few truths go
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to one another and coincide and in contrast, the legend of “Forty Girls”, we believe that the result of a
comprehensive study of common framework that combines geographical and geographical spheres will
continue to produce fruitful products in the future, comparing the coexistence of one and the same reality
in several points.

ARTICLE AR05132474 Modernization of the cultural heritage of the Great Silk Road (based on the
Turkestan region) on the basis of a complex study of cultural monuments, was sponsored by the Ministry
of Education and Science of the Republic of Kazakhstan.

A.Y. Beckemmuposa', A. 0. baara6aesa', Hamxune MpLianiz?

K. A. Slcaym atbinaarsl XanblKapaliblk Ka3ak-Typik yausepcuteti, Typkicran, KaszakcraH,
Ta3n ynusepcuteti, Ankapa, Typkus

YJIBI )KIBEK 7KOJIbI AHBI3-OHT'TMEJIEPI —
«KBIPBIK KbI3» AHBI3BI

Annoranusa. Maxkamaga ¥mel JKiGex jkoimbl OOMBIHIAFBI ECKEPTKIMI-KOIIrepiiepre KaTBHICTHI €I apachblHIa
TapaiaFaH aHBI3-OHTIMENEpIiH TaNThIPMac aHBI3ABIK IIpO3a YIATUIEPiH 3epTTEYAiH MaHBI3IBUIBIFBI TYpajbl Cco3
Ko3ranaabl. OChl aHBI3IBIK MTPO3aHBIH IMIiHAETT MUQTIK SHrIMeepre YHIE OTHIPHII, €XEIICH afam3aT caHaChl MEH
pyXaHH IYHHECi, oijyay AOpeikeci, eMip Cypy canThl KaHOall OONFaHABIFBI Typaibl KapacThIpbUIaabl. JIyHHEKYy3i
XaIIBIKTAPBIHBIH MUQPTEPi FEUTBIMA 3€PTTEYICPAiH HETi3T1 TaKbIPHIOBIHA afHANBII, TAPUXH CATBICTEIPMAIBl TYPFBIIaH
KapacTHIPBUTFANEl Oepi MUQTEpHiH A€ TYPIIi-Typii KOFAMABIK SJIEYMETTIK JaMy CaThUIaphbl, TapUXH ACHrewiepi,
TYpJepi MEH TaKBIPBIITHIK aschl OONMATHIHBI Oaiikanansl. OckiHAal yarinepai 0ipi «KpIpBIK KbI3» Typaibl aHBI3IBIH
Ka3aK, 030eK KoHe KbIPFBI3 (DOJIBKIOPEIH/IA Ke3AEeCeTiH OipHelIe HYCKataphl CalbICTRIPhLUIA 3epaeieHeni. KeIphIk KbI3
Typaibl aHBI3-OHTIMENEpiH Kail HYCKachl OOMMachlH OopiHIE KBIPHIK KBI3IBIH AsSHBIITHl TaFIBIPHl TYypaibl co3
aNTBUIBIN, XKay KOJBIHAA KOp OONFaHINa ©3 eliMie CYHeriM KaJChIH JETeH KbI3NapIblH TUIETiHAE eNiK CaHAHBIH,
OmiK pyXTBHIH HWici OalKaJIaTBIHBI Typajbl OCHl Makalaia KapacTeIpsUIansl. KeIpelk K3 — KeHe Tapuxu, TaOWFu
eckeptkim. Ken 3amangapaan O6epi TaOUFATTHIH 031 KapaTKaH KHeJli eCKePTKII OOJIBIIT caHaIa b,

Typki XanbIKTapbIHBIHEI aHBI3-o()caHaIapbIHIa OCBIHIAW KON YKCACTHIKTap Keneceni. bapiblk xxepae KeIpbIK
KBI3IBIH asTHBIIITHI TaFABIPEI MEH aHBI3IBIH COHBI Oip-OipiHe YKcac eKeHiri Typaisl aiiTeuiansl. Kaii enme 6ommachiH
«KBIpBIK KbI3» TaC MYCiHI casxaTIIbLIapbIH KOl KeJIeTiH OpHbIHA aliHaiFaH. En ocbl apaHbl KaCHETTi OpBIHFA CaHall,
KacTepJIer XKypei.

Tyiiin ce3nep: Yo JKiGek >K0IbI, TYpKi XanbIKTap, KBIPBIK KbI3, aHBI3ABIK IIP03a, MUQ.

A.Y. Beckemmuposa', A. 0. Baara6aesa', Hamxue Mpriabiz?

"MexnyHapoHbIi Ka3axCKO-Typenkuil yuusepcuteT uM. X. A. Slcasu, Typkecran, Kasaxcran,
2YVuusepcurer ['asu, Aukapa, Typuus

JIET'EH/IbI BEJIMKOI'O HIEJIKOBOI'O ITYTH —
JET'EHJA O « COPOKA JJEBYHIKAX»

AHHOTanusi. B crathe paccMmaTpuBaeTcsi BaXHOCTh WM3YYEHHMS NAMATHHKOB KyJIbTYPHI, OCHOBAaHHBIX Ha
JereHaax 1 Mudax, nepeAaroIuxcs U3 MOKOJICHUs B IIOKOJIEHHE, PACIIONoXKEeHHbBIX 110 Bennkomy IllenkoBomy myTH.
B or10il nerengapHoi MO3ME MOKHO YBUAETh WU OLLYTUTh JYXOBHBIA MHUpP JIPEBHETO YEIOBEYECKOTO CO3HAHMA,
CTETICHb MBIIIICHUs, 00pa3 kxu3HH. [TockonbKy MH(BI HAPOIOB MHUpPA CTAIN IPEIMETOM HAyUHBIX UCCIIEOBAHUHN H C
MOMEHTa H3y4YEHHUS] UX C HCTOPHKO-CPAaBHHUTEIBHON TOYKHM 3PEHMS, MBI OIpENENsieM, YTO MHU(]BI TaKkKe HMEIOT
pas3HbIE 3Tanbl CONMAIBLHOTO Pa3BUTHS, UCTOPUUYECKNE YPOBHH, THIBI M TeMaTHdeckue obnacth. OmHON M3 TaKuX
JIETeH]], BCTPEYAIOIIMXCSl B Ka3aXCKOM, Y30€KCKOM M KBIPTBI3CKOM (ponbkiiope, sBisercs jereHnga o «Copoka
JIEBYIIKaX», 0 KOTOPOH MOMIET peub B CTaThe B CPABHUTEIHLHOM BapHAHTE C HECKOJIBKUMH BEpCHSAMH. B kaxmon n3
HIDKCTIPUBEICHHBIX BEPCHI JIETEHAA PAcCKas3blBA€T O TParMuecKoil cyapde copoka AEBYHmIEK W 00 OCO3HaHHOM
JKEJIaHWH, BBICOKOM OyXe AEBYLIEK OCTaThCsi Ha POJMHE AaXe B BHIC KAMEHHOTO MaMATHWKA, JIMIIb Obl HE
HaXOJUTHCS B pyKax Bpara. «COpoK AEBYIIEK» — JIPEBHUH MCTOPHUYECKUH, TPUPOJHBIM MAMATHUK. DTOT MaMSITHUK
Ha MPOTSHKEHNH MHOTHX BEKOB CUMTAETCS CBAIICHHBIM TAMATHUKOM, KOTOPBIH CO3/1a1a cama Iprupoa.
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B nerenmax TIOPKCKHX HapoxOB €CTh MHOroO oOmiero. Bee siereHapl TIOPKOS3BIYHBIX HApOJOB IOCBAIICHHBIE
«Copoka JIeByIIKaM» ¢ TParndeckuM M CXOXXUM KOHLOM. B mo6oii cTpaHe kameHHas ctarys «Copoka IeBYLICK»
CTajla OTJIMYHBIM MECTOM IS ITOCCIICHUs ITyTeIIECTBEHHUKOB W KajpKas CTpaHa, IZie HaXOIUTCS 3TOT IaMATHHK
0JI1arOCIIOBIICH 3THM CBSIICHHBIM MECTOM.

KiroueBsie ciioBa: Benukwuii LllenxoBelii myTh, TIOpKCcKkue Hapoasl, COPOK AEBYIIEK, MI(HIIecKas mpo3a, Mudp.
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DEVELOPMENT OF PRIMARY LISTS OF WOOD PLANTS FOR
INTRODUCTION IN THE CONDITIONS OF NORTH KAZAKHSTAN

Abstract. Nowadays, in North Kazakhstan and in whole steppe ecosystems of the Republic there have been no
research institutions developing theoretical and applied issues of introduction and green building in the region, first
of all, target institutions for the conservation and sustainable use of the flora of the region.

To solve these problems, a state botanical garden was created in the city of Nur-Sultan. During the formation of
the botanical garden, the primary task was to develop primary lists of woody plants for introduction tests, which will
create a plan of dendrological expositions representing various types of communities and geographical regions, as
well as to recommend an assortment of woody plants for landscaping the capital of our country and the region in
overall.

The system-arealogical approach and the interpolation forecasting were used to develop promising lists of
woody plants. Introduction procedures were carried out according to traditional techniques. As a result of the re-
search, a perspective list of woody plants of Kazakhstan’s Red Book was developed for introduction tests, numbering
19 species, including 10 species attracted from East Kazakhstan and 4 species from the southeast of the country.

The analysis allows us to state that the communities of Boreal (Northern) Kazakhstan - birch, aspen, pine pegs,
steppe vegetation, and partially forest ecosystems of Altai - will be potentially viable in the open ground of the
botanical garden. According to this, the natural vegetation of Kazakhstan can be represented in the Nur-Sultan Bota-
nical Garden with the following expositions: «Dubnyakswith a birch of Western Kazakhstan», « Woody plants of the
Kazakhstan’s Altai», «Kolka of Kazakhstan».

Based on the system-arealogical approach to introduce forecasting cold tolerance of woody plants for
introduction tests in the capital, 345 species of Eurasian woody plants from 25 genera are recommended and divided
into three groups of introduction prospects: A - compliance with the conditions of the Nur-Sultan natural range of the
species; B - compliance with the conditions of the city of Nur-Sultan of the species introduction range; B - potential
compliance of the species with the conditions of the city of Nur-Sultan by the mechanism of its resettlement. The
introduction of plants from each of these groups will require specific approaches to mobilize plant reproduction
material.

The Botanical garden created in the city of Nur-Sultan will represent a man-made specially protected natural
area, for the creation of which should be taken into account “pros and cons” of its location.

Keywords: woody plants, Botanical garden, ecosystems, green technologies, genetic fund, Northern Kazakh-
stan, floristic area, introduction, introductions, woody plants.

Introduction. One of the primary objectives at the initial stage is the development of primary lists of
arboreal plants for introduction tests. The solution to this problem will make it possible, firstly, to create a
dendrological plan, according to which expositions of arboreal plants representing various types of
communities and geographical regions will be represented in the Botanical Garden of Nur Sultan.
Secondly, the plants that have passed the introduction tests with the greatest success in the botanical
garden will befurther proposed as an assortment for landscape works of the capital of our republic and the
region as a whole.
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Research methods. To develop prospective lists of arboreal plants, a system-arealogical approach
and interpolation forecasting were used. Introduction procedures were performed according to traditional
methods. The taxonomic affiliation of plants was specified according to works by S.K. Cherepanov.

Results. Introduction studies of plants in Kazakhstan did not develop uniformly in the geographical
regions of the Republic. In the southeastern, southern, central, eastern and western regions, two or more
introduction nurseries operate. There is only one in the northern region, and no introduction studies have
been carried out to date in the north-western region.

In the northern region of Kazakhstan, the only introduction nusery so far has been the arboretum of
the Forestry Research Institute of the Forestry Department of the Ministry of Agriculture of the Republic
of Kazakhstan located in the city of Schuchinsk. By its departmental affiliation, this nursery is largely
engaged in forestry issues. However, the main thing is not even this, but the fact that this nursery is not
climatically representative of the northern region.

While a frost-free period per year in most geographical locations in the region, including the
northernmost, more than 120 days, this figure in Schuchinskis only 105 days. A shorter vegetation period
of half a month or more, typical of the region, determines the limitation of the positive results of the
introduction tests of the arboretum. In northern Kazakhstan, one can expect successful introduction of
plant species that are not able to adapt to Schuchinsk due to the limited vegetation period.

The average long-term annual minimum air temperature was used by A. Raeder [1] as an
unambiguous criterion for dendrological zoning of the territories of North America. A. Raeder identified
by gradations of this indicator the following zones of plant wintering conditions: 1-st - below -50 degrees;
2-nd - from -50 to -35 degrees; 3-rd - from -35 to -20 degrees; 4-th - from -20 to -10 degrees, etc. In accor-
dance with this classification, the northern, eastern and central regions belong to the 2-nd category of plant
wintering conditions. The southeastern, southern, and northwestern regions belong to the 3-rd category of
plant wintering conditions. In the western region, conditions of the 3-rd and 4-th categories of the winter
period are combined.

Positive temperatures have a dual effect on plants. On the one hand, positive air temperatures are
indicators of solar energy - an energy source of photosynthesis and plant life reaching the Earth’s surface.
The active physiological state of plants - “vegetation” - is only possible in the presence of positive air
temperatures. On the other hand, high air temperatures cause both thermal shocks and desiccation of
plants with a deficiency of atmospheric and soil moisture.

The southern and western regions, where there is a maximum availability of energy resources for
plants, where the annual accumulation of positive temperatures is 3.8 -4.7 thousand degrees. Further, in
respect of this indicator, this is followed by the south-eastern region (3.4-3.9 thousand degrees), the
central and north-western regions (2.7-3.3 thousand degrees). The eastern and northern regions (2.2-
2.9 thousand degrees) are characterized by the minimum availability of energy resources for plants.

Adaptation of introduced plants under new growing conditions depends on the duration of the annual
frost-free period, which determines the annual duration of the plant vegetation [2]. The ratio of the average
long-term annual duration of the frost-free period in the regions of Kazakhstan is similar to this ratio of
energy supply resources.

We hereby consider seven geographical regions of Kazakhstan. Should the region, which is most rich
in energy, with the maximum potential duration in the year of vegetation of plants be defined as Grade 1,
and the least energy-rich with the shortest potential duration of the year of vegetation of plants be defined
as Grade 7, then the ratio of these indicators will be as follows: Southern and Western regions - grades
1-2; Southeast Region — Grade 3; Central and North-West - ranks 4-5; Eastern and Northern regions -
grades 6-7.

The aridity of plant growth conditions is characterized by the Selyaninov hydrothermal coefficient
(HTC). This indicator varies significantly in each of the regions, since along with atmospheric processes it
is determined by the altitude of a geographical point above sea level. The average for the region HTC and
the average altitude of the points analyzed in the region (N, m) are fundamentally different in the
southeast, south and central regions in comparison with other regions of Kazakhstan. In respect of the
southeastern, southern and central regions, this relationship has the following form:

HTC =0,002 H-0,3,
and in respect of all the other regions the following equation is characteristic of them:
HTC=0,003 H + 0,4.
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The different quality of the relationships between the hydrothermal coefficient and the altitude of the
geographical point above sea level indicates the different quality of climatic regimes, which is certainly
essential for plants.

The generalized climatic characteristics of the geographical regions of Kazakhstan are summarized in
table. It ensues from it that each of the selected geographical regions is climatically specific. Should two
regions reveal the proximity of one or more indicators, they still necessarily differ at least in the values of
one of the summarizing indicators.

Comparison of generalized climatic characteristics of geographic regions of Kazakhstan

Geographical Categories Ranges of Energy Average value Relation ship between
regions of conditions Supply and of hydrotherman the altitudeabove
of Kazakhstan of plant wintering Vegetation duration coefficient of sea level
by a Rehder of plants Selyaninov (HTC) (N, m) and HTC
South-east 3 3 0,8
South 3 1-2 0,3 HTC =0,002H - 0,3
Central 2 4-5 0,5
East 2 6-7 1,7
North 2 6-7 1,2
North-west 3 45 1,1 HTC =0,003H + 0,4
West 3-4 1-2 0,3

In the eastern region, there is currently one introduction nursery- the Altai Botanical Garden of the
Ministry of Education and Science of the Republic of Kazakhstan, located in the city of Ridder. Our data,
obtained as a result of the scientific justification for the creation of a botanical garden in the city of Nur-
Sultan [3] show that this introduction nursery is not representative of the northern region. Due to its
mountainous location, it is characterized by the annual frost-free period of less than 105 days and a very
high (SCC = 3.2) humidity.

The completed analysis of climatic regimes demonstrates that the establishment of the state botanical
garden in the city of Nur-Sultan will ensure the representative nature of the system of botanical gardens of
the Republic of relative northern Kazakhstan, which is currently absent. This will ensure an increase in the
effectiveness of fundamental introduction studies, and ensure the provision of the northern region, speci-
fically, the capital of Kazakhstan, with effective scientific recommendations for improving green construc-
tion. Moreover, the establishment of a botanical garden in Nur-Sultan will make it possible to provide
such recommendations to the settlements of low-mountainous eastern Kazakhstan.

The site, within which boundaries the formation of collection funds of the botanical garden is
currently underway, is located in the floodplain of the Yesil (Ishim) river with a distance of 300-2000 m
from the left bank of the river. The River (Ishim) is a tributary of the Irtysh River, into which it flows
outside of Kazakhstan. The city of Nur-Sultan is located on Ishim, 200 km below its origins. In this
section, Ishim is characterized by strongly pronounced seasonal variability of the watercourse with a
maximum in May and a minimum in December - February [4]. In 2002, the river flow along Ishim within
Kazakhstan amounted to 4.9 cubic kilometers of water [S]. According to this indicator, the river occupies
the fourth position in Kazakhstan, second only to the Syr Darya, Ili and Ural rivers.

The level of surface groundwater occurrence in the Yesil floodplain (Ishim), as in the floodplains of
other rivers, depends on the fullness of the channel and its seasonal dynamics. At the stage of the scientific
substantiation, in some parts of the territory of the botanical garden, we recorded the Elaeagnusoxycarpa
self-sowing, which indicates a shallow occurrence of groundwater, which is an additional stress factor
during the introduction of plants in the new botanical garden of Nur-Sultan.

When raising the question of establishing a botanical garden, an analysis of the floristic specific
nature of the region of its location is necessary. The territory of the city of Nur-Sultan is located in the
floristic region “Western Shoal” [6]. Based on floristic reports [6] and their current taxonomic refinement
[7], an analysis of the species diversity of vascular plants of this floristic region and Kazakhstan as a
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whole has been performed. The analysis demonstrated that 20.3% of the species of seed plants
characteristic of Kazakhstan grow in the floristic region “Western Shoals”

Representation in the floristic region of various plant life forms is different in the floristic region.
Here, the maximum number (30.3% of the number of species in Kazakhstan) are represented by full-
season annual herbs. Trees, shrubs, and ephemeral grasses are characterized by an average representation
(about 20%). Shrubs, shrubs, perennial ephemeroid herbs are characterized by the minimum repre-
sentation (13.1-16.5%).

The representativeness in the floristic region of various systematic plant groups is also different in the
floristic region. Gymnosperms are represented by 13.0% of the total number in Kazakhstan, monocots -
by14.7%, dicots - by 21.5%.

According to the above characteristics, we can conclude that in the analyzed floristic region, dicots
perennial and annual herbs are characterized by the greatest variety.

The territory of the floristic region "Western Small Hills" comprises 10.3% of the area of Kazakhstan.
The species diversity of seed plants in the floristic region makes up 20.3% of the total flora of the Re-
public. From this it ensues that the concentration of species diversity in this floristic region is 2 times
higher than the average for Kazakhstan. 1101 species of seed plants naturally grow in the floristic region
"Western Small Hills".

Including 19 species of trees, 47 types of shrubs, 8 types of shrubs, 48 types of shrubs and 979
species of herbaceous plants. This species diversity is the "source" for the development of promising lists
of plants of collection funds of the botanical garden in the city of Nur-Sultan.

A special objective of botanical gardens is the ex situ conservation of regional rare and endangered
plant species. Based on the above literature sources [6, 7] and the “Red Book of Kazakhstan [8], an
analysis of the severity of the threat of species extinction in the Western Shallow Hills and in Kazakhstan
as a whole was performed. The analysis showed that in the floristic region the proportion of species
requiring protection is 10 times lower than in Kazakhstan as a whole (0.5% and 5.3%, respectively). In
accordance with the affiliation with the floristic region, the priority tree species for ex situ conservation of
the botanical garden will be: sticky alder Alnusglutinosa (L.) Gartn.,BetulakirgisorumSav.-Ryczg.,
Atraphaxisteretifolia (M. Pop.) Kom. When it comes to grassy plants the list is as follows: thin poppy
Papaver tenellumTolm., Tulipaschrenkii Regel, Paeoniahybrida Pall.,Pulsatillapatens (L.) Mill.s.1. [9].

In general, we have developed a promising list of Red Book arboreal plants of Kazakhstan for
introduction tests in the botanical garden of Nur-Sultan, which has 19 species, 10 of which are from East
Kazakhstan (mountain peaks of Southern Altai, Tarbagatai, Saur), and 4 species from the south -east of
Kazakhstan.

Along with the ex situ conservation of rare plant species, the objective of the botanical garden is to
preserve the unique natural communities of northern and low-mountain eastern Kazakhstan. The analysis
performed so far suggests that communities of Boreal (Northern) Kazakhstan- birch, aspen, pine pegs,
steppe vegetation, and partially forest ecosystems of Kazakhstan Altai - will be potentially viable in the
open ground of the botanical garden.

According to this, the natural vegetation of Kazakhstan can be represented in the Nur-Sultan
Botanical Garden by the following expositions: “Dubnyaki with a birch of Western Kazakhstan”,
“Arboreal plants of the Kazakhstan Altai”, “Kolka of Kazakhstan”. We have compiled a promising list of
arboreal plants “Dubnyaki with a birch of Western Kazakhstan” which is represented by 19 species,
belonging to 9 families and 8 genuses. Among the dominant plants of this exhibition, we propose that the
following species be tested in the botanical garden: Betula pendulaRoth.,Corylusavellana L., Qercus-
ruburL., Loniceratatarica L., Caraganafrurex(L.) C. Koch, Genistatinctoria L., Crataegussanguinea Pall.

The promising list of arboreal plants “Kolka of Kazakhstan” that we developed is represented by 5
species: Betula pendulaRoth.,BetulapubescensEhrh., Rosa acicularisLindl., Cerasusfruticosa Pall.,
Populustremula L.

For the exposition: “Arboreal plants of the Kazakhstan Altai”, a promising list of 12 species was
developed in the botanical garden of Nur-Sultan: Abiessibirical.edeb., BetulapubescensEhrh., Lonicera-
caerulea L., Larixsibirical.edeb., Piceaobovatal.edeb., Pinussibirica Du Tour., Ribesatropurpureum
C.A Mey., Spiraecachamaedryfolia L., Sibiraeaaltaensis (Laxm.) C.K. Schneid., Daphne altaica Pall.,
CalophacasoongoricaKarelin&Kir.
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The obvious objective of the botanical garden in the city of Nur-Sultan is the introduction of foreign
district plants, both for resolving scientific matters and for the development of green construction in the
capital of Kazakhstan and in the region. To assess the possibility of introducing enrichment of plant
assortments for green construction of the capital of Kazakhstan, the use of wood and flower-decorative
plants in its landscaping was analyzed [10].

The research included surveys of 36 model landscaping areas where there were 6181 arboreal plants
and 25 flower gardens with a total area of 1722 sq. M. meter. In the landscaping of the capital, 50 taxa of
arboreal plants were revealed, of which 7 are breeding varieties. Of the 43 identified species of arboreal
plants, 22 (51.2%) have a Kazakhstani natural habitat, 9 species (20.9%) have a European and North
American natural habitat, 3 species (7.0%) have a Siberian natural habitat [11].

All four arealogical groups of plants are represented in the five most common species in the
landscaping of the city of Nur-Sultan. Plants of North American maple ash accounted for 24.0% of the
total number of plants examined.

The occurrence of this species in the surveyed areas was 88%. Kazakhstani species, such as drooping
birch and squat elm, accounted for 21.5% of the total number of plants examined. The occurrence of these
species in model plots was 50-65%. Siberian berry apple tree (Malus bakata) has a share of 3.0%, but the
incidence is 56%. European common lilac is characterized by a share of 1.2% and an occurrence of 38%.
From these data it follows that Kazakhstan, North America, Europe and Siberia are deemed to be verified
or reliably promising areas of donor introductions of arboreal plants for the botanical garden of Nur-
Sultan.

Discussions. Forty three species of arboreal plants from 33 genera, having been Used in landscaping
the capital in 2003 are the result of many years of painstaking work of landscapers without special support
for introduction specialists. As far back as the end of the 20th century, 185 species of arboreal plants and
95 taxa of flower and ornamental plants were recommended for planting greenery in Almaty by
introducers of the Main Botanical Garden of Kazakhstan [12].

In order to implement such broad recommendations, the botanical garden must conduct even wider
introduction tests. The practice of the Main Botanical Garden of the RSE “Institute of Botany and
Phytointroduction” of the Ministry of Education and Science of the Republic of Kazakhstan [13] shows
that out of the 5 taxa that underwent introduction tests, only one is recommended in green construction
practice.

The same broad introduction tests of plants will have to be performed by the State Botanical Garden
in the city of Nur-Sultan. Their theoretical fundamentals and methodology are already being developed.
Based on the system-arealogical approach to introduction prediction of cold tolerance of arboreal plants
[14], 345 species of arboreal plants of Eurasia from 25 genuseswere recommended for introduction tests in
the capital.

They are divided into three groups of introduction prospects: A - conformity with the conditions of
Nur-Sultan natural habitat of the species; B - conformity with the conditions of the city of Nur-Sultan of
the species introduction habitat; B - potential conformity of the species with the conditions of the city of
Nur-Sultan according to the mechanism of its settlement. The introduction of plants from each of these
groups will require specific approaches to mobilizing plant reproduction material.

The forecast of prospects for the exposition of East Asia and North America was based on data on the
average long-term annual minimums of air temperature in the natural and cultivated areas based on the
data of Chekalin et al. [13] with a modern refinement according to adjustment et al. [15].

For the Nur-Sultan Botanical Garden, 80 taxa of North American plants are recommended, of which
20 are recommended according interpolation prediction methods, 3 are recommended according to
prediction by cultivated area, and 57 are recommended according the traditional method of climatic
identical plants. Also recommended are 147 taxa of East Asian plants, of which 35 species are recom-
mended based on interpolation prediction, 14 by prediction by cultogenic habitat, and 86 by the traditional
method of climatic similarities.

Currently, about 2,000 forms and varieties of decorative arboreal plants of foreign selection are
entering the Kazakhstani market. For their effective use in the landscaping of the capital and of the
northern region of Kazakhstan, introduction tests of cultivar diversity of arboreal plants must become one
of the special objectives of the botanical garden in the city of Nur-Sultan.
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The botanical garden established in the city of Nur-Sultan will have to represent a man-made
specially protected natural territory, in which the "pros" and "cons" of its site should be taken into account.

Thus, in order to minimize risks and threats to preserve the objects of the botanical garden, the
composition of expositions and of plant species included in their composition should be scientifically
predicted by the level of stability in the conditions of the introduction nursery, taking into account the
factors of cold resistance, heat resistance, and salt tolerance of plants.

I'. T. Curnaesa', |C. B. Yekanun', B. A. Macanosa',

H. ®pusen?, C. K. Myxrty6aesa’, A. H. Mmaena’

'KP BFM FK «boTanuka »oHe (PUTOUHIYCTPHS HHCTHTYTED PMK,
Anmarel, Kazakcras,
2«OcHabpIOK YHUBEPCUTETIHIH OOTaHHKAJIBIK Garb», I epMaHus,
3«AcTana 6otanukanbsk 6arsy KP BFM FK
«botanuka xaHe GUTOMHTPOLYKLUS HHCTUTYTh PMK dumansi,
Hyp-Cynran, Kazakctan

COJITYCTIK KA3AKCTAH KAFTAMBIHIA
WHTPOAYKIMUSIIAYFA AFAIII ©CIMAIKTEPIHIH
BACTAIKBI TI3IMJIEPIH JKACAY

Annoranusi. Kasipri yakeitka zaeitin Conrtycrik Kazakcranna sxoHe sxanmbl PecriyOnMKaHbIH Jana dKoKYyhe-
JepiHie KEpCiHAIpY MEH KachUl KYPBUIBICTBIH TEOPHSUIBIK JKOHE KOJIJaHOAIbl MAceJelepiH KYpaThlH FhUIBIMHU-
3epTTey MeKemelepi, OIpiHIli Ke3eKTe OHIPIH 6CIMIIK QJIeMIHIH allyaH TYPIUITiH caKkTay JKOHE TYPaKThl MaiianaHy
KOHIHJET] MakcaTThl Mekemesep eHipae Oosiran kok.Ocwl MiHzmerrepai memy yurH Hyp-Cynran kanaceiHzna
MEMJIEKETTIK OOTaHMKANBIK 0aK KypbULbl. boTaHWKaNbIK OaKThIH KAJIBINTACy Ke3eHIH/Ie MHTPOAYKIHSJIBIK ChIHAKTAP
YILIH aFain eciMIiKTepiHiH Oactankpl Ti3iMiH o3ipiey OipiHII Ke3eKTeri MiHAeT OOJIbI TaObLUIabl, OYJI KaybIMaac-
TBIKTAPAbIH OPTYPJl TUNTEPI MEH TreorpadusuiblK OHIpPJIEPACH TYPAaThlH JACHAPOJIOTHSIIBIK 3KCIO3UIHSIAPIbIH
JKOCTIapbIH )KacayFa, COHJal-aK 0i3/1iH PecryOnuKaMbI3IbIH aCTAHACHI MEH Kbl OHIP/i KOralAaHAbIPY YIIiH aralil
OCIMJIIKTEpIHIH ACCOPTUMEHTIH YChIHYyFa MYMKIH/IIK Oepe/i.

Aranr eciMIIKTEpiHIH HEePCIEKTHBTI TI3IMIH d3ipiiey YIIIH KYHeli-apeanorisuiblK TOCIIMEH HHTEPIONSUSITBIK
Ooimkay KoJIaHbUIIbl. IHTPOAYKIMSUIIBIK XKYMBICTAP AICTYPIIL d/iicTeMelep OOUBIHIIA OPbIHAAJIBI.

3epTTey HOTWXKECIHAEC MHTPOAYKIMUIBIK ChIHAKTapra apHanraH KazakctanHelH KpI3bUT KiTaObIHA €HT€H arail
ecimaikrepinid 19 Typi, onsiy imrinHae Ileireic KazakcranHan anpiaran 10 Typi koHe pecryONHMKaHBIH OHTYCTIK-
IIBIFBICHIHAH AJIBIHFAH 4 TYPIHCH TYPAThIH MEPCICKTHBAJIBI Ti3iMi 931pJIeH .

XKyprizinren Tannay jKyMbICTapbl, O0TaHUKAIBIK OAKTBIH AlIbIK TOMIPAFbIH/A TIPUIUTIKKE KaOLIeTTi O0NaThiH
Kasakcraunusiy 0opeanasik (CONTYCTIK) KOFaMIACTBIFBI — KaibIH, KOKTEPEK, Kaparai IIOK OpMaHAaphl, Jajia eCiM-
nikTepi, iminapa-KazakcTanablk AnTaiplH OpMaH 3KOXKYyienepi OONaThIHBIH TYXKbIPbIMIAyFa MYMKIHIIK Oepefi.
Oceiran coiikec, Kaszakcranubig tadburu ecimaikrepi Hyp-Cyiran OOTaHUKAIBIK OarblHIA MBIHAIAN SKCITO3HIIMS-
JapMeH ycbIHbUTYbl MyMKiH: "Barbic KazakcTanHbiH KaiibiHbl Oap emenni torail", "KazakcTaHablk ANTaibIH araii
ecimaikrepi”, "KasakcTaHHBIHIIOKOpMaHIApPhI'".

Enopnana aram eciMIIKTEpiHIH CybIKKAa TO3IMIUINH HHTPOMYKLMSUIBIK OOJDKayFa JKYHelliK-apeanorusuibiK
TOCLUI HETi31H/Ie MHTPOAYKIMSUIBIK ChIHAY YIIIH HHTPOILYKIMSUIBIK MEPCIEKTUBAHBIH YIII TOObIHA OOIHIeH 25 TybIChI-
HaH TypatbiH Eypasus aramr eciMaikTepiniy 345 Typi YChIHBUIABI: A — Typrep/iH Taburu Tapany aiMarbiHblH Hyp-
CyJITaH KallachlHBIH JKaFaailapbiHa coiikecTiri; b — TypiepaiH HHTPOAYKUMSUIBIK Tapany aimarbiHbiH Hyp-Cynran
KaJIaChIHBIH JKaFAaiapbiHa colikecTiri; B — typnepain Tapanyst 6ofibiHma Hyp-Cyiitan KanacelHbIH JKaFIaiiapbiHa
coiikecTtiri. Ocbl TONTAP/IBIH OPKANCHICBIHBIH OCIMIIKTEPIH KEPCIHIIPY, OCIMAIKTEPAIH PEIPOLYKIHUSUIBIK MaTepHa-
JIapBIH XYMBUIIBIPYIbIH apHAIbI TOCUIIEP/l Tallal eTe/i.

Hyp-Cynran KanachlHIa KypbUIAThIH OOTaHHMKAJBIK OaKThl KYpy Ke3iHJE OHbl OPHAJIACTHIPY aiMarbIHBIH
"apTHIKUIBUTBIKTAPBI" JKOHE "KeMIILTIKTEpi" ecKepiyl THiC, KOJIIaH JKacalFaH epeKiiie KOpFalnaThlH TAOUFU ayMaKThl
OingipeTid 6oJambl.

Tyiiin ce3aep: arai eciMaikTepi, OOTaHUKANBIK 0aK, IKOXKYIeep, )KachUl TEXHOIOTHUsIIAp, TEHETUKAIIBIK KOP,
Contycrik Kazakcran, ¢uiopa aitmarbl, HHTPOLYKIIUS, HHTPOAYLIEHTTED, aralll oCIMIIKTepi.

— 108 ——



ISSN 1991-3494 6.2019

I'. T. Curnaesa', |C. B. Yekauuu'l, B. A. Macaiosa',

H. ®pusen?, C. K. Myxrty6aea®, A. H. Mmaesa’

'PI'TI «MucTutyT GoTanuku u putonnTpoaykium» KH MOH PK,
Anmarsl, Kazakcras,
2«boTanuueckuii can npu Yuusepcurere OcHabprok», I'epManus,
3«AcTaHMHCKMH O0TaHHYECKUH cam» ¢wmman PI'TI
«WHuctuTyT 60TaHNKK M PuTonMHTponykunm» KH MOH PK,
Hyp-Cynran, Kazaxcran

PA3PABOTKA NMEPBUYHBIX CIIMCKOB JIPEBECHBIX PACTEHUI
JJISI THTPOAYKIIMUA B YCJIOBUSIX CEBEPHOI'O KA3AXCTAHA

AnHoTtauus. [Jo Hacrosmero Bpemenu B CeBepHoM KaszaxcraHe m B 1IeJOM B CTEMHBIX 3KOocHcTeMax Peciry0-
JIUKH OTCYTCTBOBAIHM HAYYHO-HCCIEIOBATEIBCKUE YUPEKICHHS, pa3pabaThIBAIONINE TEOPETUIECKUE U TPUKIATHBIE
BOTIPOCHI MHTPOAYKIIMHM W 3€JCHOTO CTPOMTEIHCTBA B PETHOHE, B INEPBYIO OYepedb, IENIEBBIC YUPEKACHUS II0
COXPaHEHHIO U YCTOWYMBOMY HCIIOJNIb30BAaHHUIO Pa3HOOOpasmsl pacTUTENFHOIO MHpa pernoHa. J[ims pemeHus 3Tux
3ama4 ObII CO3[aH TOCYAAapCTBEHHBIN OoTanmdeckuil can B ropoae Hyp-Cynran. B mepuon cranoBieHus 60TaHu-
YEeCKOro caja MEepBOCTENECHHOM 3amadyell sABIseTcs pa3paboTKa NMEPBUYHBIX CIHMCKOB JPEBECHBIX PACTCHUH IS
WHTPOIYKIIMOHHBIX HCIBITAHUH, YTO MO3BOJHUT CO3/aTh IUIAH JCHAPOJIOTHYECKUX SKCIO3HMINH, MPEICTAaBISIOMINX
pasiiuuHble TUIBI COOOIIECTB U reorpad)uueckue peruoHbl, a TAKKEe PEKOMEH/I0BATh aCCOPTUMEHT JIPEBECHBIX pac-
TEHUH TS 03€JICHEHHs CTOJIMIIBI HaIllel pecyOMKy U perrnoHa B 1enoM. /{7 pa3paboTKu MepCIeKTUBHBIX CIIMCKOB
JIPEBECHBIX PACTECHUH HMCITOIB30BAJICS CHCTEMHO-apEaTOTHIeCKUI TOAXO0 W MHTEPIIONSIIMOHHOE IPOTrHO3UPOBAHHE.
WHTpOIyKIIMOHHBIE MTPOIELYPHI BEITOIHSUINCH 110 TPAIUIIHOHHBIM METOTUKAM.

B pesynbrare uccnemoBaHuil pa3pabOTaH MEPCHEKTHBHBIA CIHUCOK KPACHOKHMIKHBIX JPEBECHBIX PACTECHHI
Kazaxcrana ast HHTPOAYKIIMOHHBIX HCITBITAHUNA, HACUUTHIBAIOMKI 19 BHIOB, B TOM uncie 10 BUIOB,IPUBICYCHHBIX
n3 Bocrounoro Kaszaxcrana, u 4 Buia — u3 10ro-BOCTOKa PECITyOJINKH.

BbInosHeHHbII aHa M3 TO3BOJSIET YTBEPXKAATh, YTO MOTEHIMAIBHO YXH3HECIIOCOOHBIMH B OTKPBITOM TIPYHTE
6oTtanmueckoro caga o0ynyT coodbmiectBa bopeansnoro (Ceseproro) Kazaxcrana — Gepe3oBsie, OCHHOBBIE, COCHOBBIE
KOJIKH, CTETHAsl PaCTUTEIHHOCTh, YACTUYHO-JIECHBIE dKocucTeMbl Kazaxcranckoro Antas. CoriaacHO 3TOMY IPUPOJ-
Hasl pacTUTENbHOCTh KaszaxcraHa MoxkeT ObITh mpencTaBieHa B OoraHudeckom caay Hyp-Cynran crnepyromumun
skcnozunmsamu: «JlyOusku ¢ Oepesoit 3amamnoro Kasaxcranay, «JlpeBecuple pactenus Kazaxcramckoro Amntas,
«Konku Kazaxcranay.

Ha ocHOBaHMM CHCTEMHO-apeajJOrHYecKoro IMOAXO0Aa K HHTPOAYKIHOHHOMY IPOTHO3HPOBAHMIO XOJOIO-
YCTOHYMBOCTH JAPEBECHBIX PACTCHUH IS MHTPOAYKLIHOHHBIX HCIBITAHUHA B CTOJHIIE PEKOMEHIOBaHO 345 BUIOB
JIpeBeCHBIX pacTeHuil EBpasmm m3 25 pomoB, MmoAapa3IeleHHBIX HAa TPU TPYMIBI WHTPOXYKIIMOHHON IEPCIEKTHB-
HocTH: A — cooTBeTcTBHE ycnoBusaM I. Hyp-Cynran npupoaHoro apeana Buaa; b — coorserctBue ycnosusam r. Hyp-
Cynran MHTPOIYKIMOHHOTO apeaia Buaa; B — moreHImansHOE cOOTBeTCTBHE BHAa ycioBusaM r. Hyp-Cynran mo
MeXaHU3My €ro pacceneHus. NHTpoayKIus pacTeHUH KaXI0H U3 3TUX TPYMII MOTpedyeT Creru(uIecKix MoIX0/10B
K MOOMIIM3aIIUH PENPOIyKIIMOHHOTO MaTepralia pacTeHUH.

Borannyeckwii can, co3maBaemslil B T. Hyp-Cynran Oyzer mpeacTaBisiTh pyKOTBOPHYIO 0CO00 OXpaHIEMYIO
NPUPOJHYIO TEPPUTOPHIO, MPHU CO3JaHUM KOTOPOM JIOJDKHBI OBITh YUYTEHBI «IUIOCHDY U «MHHYCBD) y4acTKa ee
pa3MeIeHus.

Kilo4eBble ci10Ba: IpeBECHBIE pacTeHUs, boTaHWUYecKWil caj, SKOCHCTEMBI, 3eJIeHbIE TEXHOJIOTHH, T€HEeTH-
yeckuit honn, CeBepunlii Kazaxcran, ¢uioprcTHueckuil paiioH, HHTPOYKLHSI, HHTPOIYLEHTHI, IPEBECHBIC PACTEHHUSI.
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BIRD BIOPOTENTIAL AGAINST THE CORRECTION
OF NON-SPECIFIC RESISTANCE AND SPECIFIC IMMUNOGENESIS

Abstract. For the first time in the conditions of commercial poultry production of the Chuvash Republic, a
system for realizing the bioresource potential of productive traits of meat and egg-laying chicken of Lohmann Brown
variety was introduced, which provides for the activation of nonspecific resistance and specific immunogenesis of
the body with the immunotropic drug PV-1, developed by scientists of the Chuvash State Agricultural Academy.
It is scientifically grounded and experimentally proved that feeding chickens of the 1st, 2nd and 3rd experimental
groups with the drug PV-1 at doses of 0.05 ml/kg, 0.10 ml/kg and 0.15 ml/kg of live weight, respectively, once a day
for 10 days with a 10-day break, with the repetition of cycles up to their 111-day age, stimulates the growth and
development of young birds. On the 110th day of scientific and economic tests, the young birds of the experimental
groups exceeded in the live weight of peers in the control group by 5.4%, 7.1% and 10.1% (P<0.01-0.001), respec-
tively. The dynamics of changes in the absolute and average daily gain in live weight of tested young birds depended
on the dose of the drug, and the maximum efficiency was established at a dose of 0.15 ml per 1 kg of live weight. It
was found that the use of the PV-1 contributes to an increase in erythropoiesis, leukopoiesis and protein metabolism,
as well as immunobiological indicators of the hematological profile of nonspecific resistance of the bird organism
from 60 days of age (P<0.01-0.001). An increase in the number of red blood cells and the concentration of hemo-
globin in the blood of tested birds on the background of immunocorrection show an improvement in their hema-
topoiesis, and an increase in the number of leukocytes indicates the activation of cellular protective factors of the
body. The total protein content in the experimental groups enhanced due to an increase in the number of albumin and
gamma globulins. The activation of nonspecific resistance of the bird organism against the use of the PV-1 immuno-
stimulating drug was established according to the parameters of phagocytic activity of leukocytes, phagocytic index,
lysozyme and bactericidal activity of blood serum. Immunization of birds with the use of the immunotropic drug
PV-1 is accompanied by immunity stress: at Gumboro disease vaccination of chickens, the titers of specific antibo-
dies increases by 53.3%, at Newcastle disease vaccination - by 50.0%, and at egg drop syndrome (EDS -76) vacci-
nation - by 26.5 % If the egg production of the initial laying hen for 68 weeks of life in the control group was 196,
then in the first experimental group it was 9.2% more, in the second experimental group - 9.7% more, in the third
experimental group - 17.8% more. Based on the average laying hen, egg production in the experimental groups was
higher than in the control: in the 1st experimental - by 4.1%, in the 2nd experimental - by 5.4% and in the 3rd
experimental - by 11.8%. Laying hens of the control group reached 50% egg-laying at the age of 158 days, in the 1st
and 2nd experimental groups - at 152 days of age, in the 3rd experimental group - at 155 days of age. The climax of
the egg-laying capacity of the laying hens of the tested groups was at the 6th month of egg-laying: in the control
group at 199 days of age, the 1st experimental group at 192 days of age, in the 2nd experimental group at the age of
200 days, and in the 3rd experimental group at 183 days of age. Against the background of the intensification of
immunogenesis and nonspecific resistance of the body to the pressure of environmental and technological stress
factors of habitat, the safety of the bird increases. The safety for 4 weeks of growth was 98.3% in the control group,
98.3% in the st experimental group, and 100% in the 2nd and 3rd experimental groups. A study of the meat
productivity of birds raised with the use of the PV-1 revealed an increase in slaughter yield by 1.7 - 5.0%, the yield
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of edible parts increased by 62+3.20 - 1554£3.40 g (P<0.001). To actualize productivity, to enhance non-specific
resistance and ensure bird safety, we recommend using the PV-1 immunostimulating drug at a dose of 0.15 ml per
1 kg of live weight by feeding with fodder once a day for 10 days with a 10-day break. To increase immunity against
Gumboro, Newcastle and SSN-76 diseases, we recommend using the PV-1 at a dose of 0.1-0.15 ml per 1 kg of live
weight by feeding with fodder 10-12 days before immunization.

Keywords: chickens, young birds, laying hens, the immunotropic drug PV-1, nonspecific and specific resis-
tance, egg-laying and meat productivity.

Introduction. In providing the population with quality foodstuff, a special place is given to poultry
farming enabled to solve this problem in a short time and at the lowest cost. However, it should be remem-
bered that further development and increasing the competitiveness of poultry farming is possible only with
a large-scale introduction of innovative resource-saving technologies and equipment that maximize the
genetic potential of bird productivity [1-6].

In conditions of industrial poultry farming, to achieve high productivity, preservation and obtaining
biologically fully-featured and good products is sometimes very problematic due to the pressure of
environmental and technological habitat factors, which negatively affects the physiological state of the
body. Under the influence of these adverse factors, nonspecific resistance and immunological reactivity of
a bird often decrease. Damage to the immune system leads to an immunodeficiency state and a weakening
of the body's resistance to pathogens of infectious diseases [7, 8].

The use of antibiotics and chemotherapeutic agents for the prevention and treatment of bird diseases
often results in disruption of normal microflora, the emergence of resistant strains of agents and a decrease
in immune status. Creating healthy livestock through the introduction of scientific and technological
achievements and best practices will further increase bird productivity [9-11].

In the context of the above-mentioned, the problem of restoration of immunological disorders using
immunostimulants is currently relevant for modern science and practice, since most diseases are accom-
panied by secondary immunological deficiency [12].

The studies were carried out as part of the international cooperation of agrarian scientists from
Kazakhstan and the Russian Federation for 2018-2020.

The aim of this work is to realize the bird’s biopotential by correcting nonspecific resistance and
specific immunogenesis of the body.

Material and methods of research. The experimental part of the research was carried out at one of
the poultry plants of the Chuvash Republic, and the processing of materials was carried out in the
laboratories of the Chuvash State Agricultural Academy. The objects of research were the clinically
healthy egg-laying birds of the autosex cross "Lohmann brown." The research was conducted according to
a proven research design [13].

Four groups of day-old chickens were formed, 60 birds each, according to the principle of groups-
analogs. Chickens of the 1st experimental group were fed with an immunostimulant PV-1 at a dose of
0.05 ml/kg of live weight, of the 2nd experimental group - 0.10 ml/kg and of the 3rd experimental group -
0.15 ml/kg of body weight. The PV-1 preparation was given with food once a day for 10 days with a
10-day break repeatedly up to 111 days of bird's age. The control group of chickens did not receive the
preparation. Young experimental birds up to 111 days of age were kept in the breeding workshop and then
transferred to the keeping workshop for the maintenance of laying hens of the parent stock. The conditions
for housing, feeding, and caring were the same for all groups of birds.

Research results and discussion. It was established that in day-old chickens of the experimental and
control groups, the live weight parameters have had no significant differences. However, on the 30th day
chickens of the experimental group exceeded peers in the control group in this parameter. So, the live
weight of chickens of the Ist experimental group was higher by 1.5%, of the 2nd - by 2.5% and of the
3rd - by 4.5% (P<0.01). Subsequently, the birds of the experimental groups grew and developed better
than the young birds of the control group. On the 110th day, the live weight of young birds of the 1st,
2nd and 3rd experimental groups exceeded by 5.4%, 7.1%, and 10.1% compared with the control
(P<0.01-0.001) respectively.

Analyzing the average daily gains in live weight in birds, it is necessary to point out that they were
the same weight gain dynamics (table 1).
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Table 1 — Dynamics of the average daily gain in young birds

Bird’s age, days Control group 1 experimental 2 experimental 3 experimental
10 4.0£0.3 3.9+0.25 3.9+0.27 4.0+£0.6
30 6.3£0.4 7.6£0.21%* 7.7+0.35%* 8.0+0.25%**
60 11.8+0.5 12.8+0.6 13.2+0.4* 13.6+0.5%*
90 14.0+0.3 15.1+0.5 15.2+0.6 15.7+0.4**
110 13.1+1.1 13.7+0.9 13.9+0.6 14.4+0.7
*P <0.05, **P <0.01, ***P < 0.001.

The dynamics of changes in the absolute and average daily gain in live weight of young birds of the
experimental groups depended on the dose of the preparation. Maximum efficiency was established when
using this immunostimulant at a dose of 0.15 ml per 1 kg of live weight.

The hematological profile of birds is presented in table 2.

Table 2 — Hematological profile of birds

Bird’s age, days Control group 1 experimental 2 experimental 3 experimental

Red blood cell count, 10'%/1

30 2.94+0.14 3.224+0.51 3.36+0.4 3.42+0.2

60 2.89+0.15 3.20+0.34 3.29+0.29 3.39+0.41%*

110 2.98+0.13 3.444+0.32 3.52+0.26 3.64+0.17**

150 3.39+0.16 3.47+0.24 3.47+0.23 3.49+0.19

Hemoglobin, mg/%

30 8.2+1.3 9.27+1.6 9.49+1.4 9.85+1.3

60 8.58+1.6 9.40+1.2 9.52+1.2 9.67£1.5

110 9.94+0.9 10.14+1.1 10.49+0.9 11.09+1.0

150 10.1£0.8 10.5+0.9 10.82+1.0 10.9+0.9
White blood cell count, 10%/1

30 20.42+1.2 21.33£1.7 21.20+1.1 21.03£1.2

60 26.50+1.4 27.9+1.2 28.00+1.3 28.27+1.4

110 28.67+1.3 33.07+1.7* 33.87+1.6* 34.60+1.3%*

150 33.43+2.1 34.00£2.1 34.10+2.3 34.3542.5

*P <0.05, **P <0.01, ***P < 0.001.

It was found that the application of the PV-1 immunostimulant contributed to an increase in the
number of red blood cells in blood of birds of the 1st experimental group by 9.5-15.4% (P>0.05), of the
2nd - by 13.8-18.1% (P>0.05) and of the 3rd experimental group - by 16.3-22.1% (P<0.05-0.01) compared
with the control. The hemoglobin content in the blood of the chickens of the experimental groups was also
higher than in the control: in the first experimental group - by 2.0-13.1%, in the second group - by 5.5-
15.7% and in the third group - by 7.9-20.1% (P<0.05). The number of leukocytes in birds increased with
age, which is associated with the formation of the functional activity of the blood-forming organs and the
immune system. In the birds of the experimental groups, the leukocyte content at 30-, 60- and 110-day-old
age was higher than in the control: in the 1st experimental - by 4.5-15.3% (P<0.05), in the 2nd group - by
3.8-18.1% (P<0.05) and in the 3rd experimental group - by 3.0% (P>0.05) - 20.7% (P<0.01). An increase
in the number of red blood cells and the hemoglobin content in the blood of birds of the experimental
groups against the background of immunocorrection indicate an improvement in their hematopoiesis, and
an increase in the number of leukocytes indicates the activation of cellular protective factors of the body.

Biochemical studies of blood serum revealed some fluctuations in protein metabolism (table 3).
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Table 3 — Biochemical blood indicators of birds

Group Age, days Total protein, g/l albumins, g/l Gamma globulins, g/l
60 49.6+1.2 16.8£0.22 17.8+0.26
Control 90 55.6£1.0 18.9+0.32 20.0+0.24
110 55.2+0.9 18.8+0.21 19.8+0.32
280 53.4+1.4 18.140.35 19.2+0.18
60 51.6£0.8 17.6£0.56 18.6+0.21
| exverimental 90 57.5+1.3 19.8+0.52 20.6:£0.24
P 110 57.8+1.4 19.5+0.24 21.6£0.26
280 55.6£1.0 18.4+0.25 20.6£0.27
60 51.8+1.0 18.5+0.25 18.1+0.26
5 el 90 58.3+1.0% 19.4+0.41%* 22.140.24%*
expenimenta 110 58.7+1.2% 20.4+0.52* 20.8+£0.31%*
280 57.0+£0.8* 19.2+0.22% 20.7£0.21*
60 52.3+1.1 17.6+0.35% 19.5+0.16%*
; el 90 60.2+1.0% 20.3+0.36* 23,340 24%%*
expenimenta 110 61.441 3%+ 20.4+0.41* 23.540.30%%*
280 58.0+1.3* 19.8+0.33* 21.620.17%%*
*P < .05, **¥P < 0.01, ***P< 0.001.

The highest level of total protein and its fractions was detected at 90 days of age. Apparently, at this
age, the formation of protein metabolism in young animals occurs to the level of an adult bird, and in the
future - stabilization of this metabolism. It should be noted that the total protein content in birds of the 1st
experimental group was higher than in the control birds by 3.4-4.7% (P>0.05), of the 2nd - by 4.4-6.7%
(P<0.05) and of the 3rd experimental - by 5.4-11.2% (P<0.05-0.01). The total protein content in the
experimental groups increased due to an expansion in the number of albumin and gamma globulins.

The study of blood immunological indicators (table 4) showed that the phagocytic activity of
leukocytes increases with the bird's age. In young experimental groups at 60 days of age, this indicator
was higher compared to the control, in the 1st experimental group - higher by 9.8%, in the 2nd group - by
18.2% and in the 3rd group - by 20.4 % (P<0.05-0.01), at the age of 90 days - by 2.6%, 6.8 and 7.2%
(P<0.05), at the age of 110 days - by 14.6%, 20.5%, 29.5% (P<0.05-0.001), respectively. The absorption
capacity of pseudo-eosinophils varied. In the 2nd and 3rd experimental groups, the phagocytic index was
1.7-11.7% higher (P<0.05-0.01) than in the control.

Table 4 — Dynamics of immunological indicators of birds

Grou Age, Phagocytic activity, Phagocytic Lysozyme activity, Bactericidal activity,
p days % index % %
60 22.5+1.2 1.62+0.08 25.3£1.0 49.8+1.1
Control 90 26.5+0.9 1.78+0.09 38.9+1.2 52.3+1.2
110 34.2+1.6 1.79+0.05 42.9+1.0 54.7+1.1
60 24.7£1.0 1.72+0.06 32.842.2%%* 55.6+1.2%%*
1 experimental 90 27.2+1.1 1.81+0.04 45.0+1.6*%* 56.3£1.1%*
110 39.2+1.3*% 1.80+0.08 48.8+1.3%* 58.0+0.9*
60 26.6+1.3% 1.78+0.1%* 36.94+3.2%%* 57.7+1.85%*
2 experimental 90 28.3£1.4 1.86+0.12 51.4+0.5%* 58.1£0.8%*
110 41.2+1.9%* 1.82+0.09 53.142.3%* 60.7+0.6**
60 27.1+1.4%* 1.81+0.06* 37.24+1.8%* 57.7+1.4%*
3 experimental 90 28.4+0.9% 1.82+0.1%* 54.142.9%%* 58.8+1.1%*
110 44.3+].3%** 1.86+0.11%* 57.942 . 4%%* 61.6+1.0%*
*P <0.05, ¥*P <0.01, ***P < 0.001.
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The lysozyme activity of the blood serum of birds in the Ist, 2nd and 3rd experimental groups
throughout the entire study period was higher than in the control: at 60 days of age - by 29.6%, 45.8% and
47.0% , in the 90-day - by 15.7%, 32.1% and 39.0%, in the 110-day - by 13.7%, 23.8% and 35% (P<0.01-
0.001), respectively.

The bactericidal activity of the blood serum of birds in the 1st, 2nd and 3rd experimental group was
also higher than in the control: at 60 days of age - by 11.6%, 15.9% and 15.8%, at 90 days of age - by
7.6%, 11.1% and 12.4%, at 110 days of age - by 6.0%, 11.0% and 12.6% (P<0.05-0.01), respectively.

Thus, the use of the PV-1 immunostimulant in growing chickens contributed to the improvement in
erythropoiesis, leukopoiesis and protein metabolism, as well as an increase in the immunological
indicators of young birds.

We have studied the effect of the PV-1 on the characteristics of immune development at vaccination
of birds against Gumboro disease, Newcastle disease, and Egg drop syndrome -76.

Immunization of chickens against Gumboro disease led to the maximum accumulation of titer of
specific antibodies 30 days after the vaccination (table 5).

Table 5 — Accumulation of titer of antibodies against Gumboro disease

The average titer of antibodies (in EIA units), after (days)
Group 30 60 90
indicator % to the control indicator % to the control indicator % to the control
Control 6306 100 3257 100 2257 100
1 experimental 6420 101.8 3171 97.3 3040 134.7
2 experimental 7205 114.2 4919 151.0 4822 212.7
3 experimental 9671 1533 5395 165.6 5211 229.9

In the experimental groups, antibody titers were higher than in the control: in the 1st experimental
group - by 1.8%, in the 2nd - by 14.2% and in the 3rd - by 53.3%. In the subsequent periods of studies, the
titer of specific antibodies decreased in all experimental groups: on the 60th day after vaccination - lower
by 31.7-50.6%, on the 120th day - by 33.1-64.2%. It should be noted that the antibodies titers against
Gumboro disease with the use of the PV-1 immunostimulant in all experimental groups remained up to
120 days at the level of 47.4-66.9%, and in the control group, antibody titers decreased by 2.8 times.

The maximum accumulation of specific virus-neutralizing antibodies against Newcastle disease was
observed 60 days after the vaccination of birds (table 6).

Table 6 — Dynamics of antibody titer against Newcastle disease

Days Groups of birds
after Control 1 experimental 2 experimental 3 experimental
vaccination the average antibody titer in Ig2
30 4.5/100 5.0/111.1 6.0/133.3 6.75/150.0
60 5.4/100 7.1/131.5 7.5/138.9 8.1/150.0
90 5.0/100 6.0/120.0 6.5/130.0 7.4/148.0
120 4.6/100 5.8/126.1 6.4/139.1 6.7/145.6
160 3.4/100 5.0/147.0 5.5/161.8 5.4/158.8
190 3.2/100 4.0/125.0 4.5/140.6 4.7/146.9
250 3.2/100 3.3/103.1 3.9/121.9 4.3/134.4
360 4.7/100 4.8/102.1 5.8/123.4 5.6/119.1
A numerator is the average antibody titer in Ig2; a denominator is a percent compared to the control.
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In the 1st experimental group, antibody titers were higher by 31.5% compared with the control, in the
2nd experimental - by 38.9%, in the 3rd experimental - by 50.0%. By the 90th day, the level of antibodies
gradually decreased in all experimental groups. But in the experimental groups, antibody titers were
higher than in the control: in the 1st experimental one - by 20.0%, in the 2nd one - by 30.0%, in the 3rd
one - by 48.0%. The use of the PV-1 immunostimulant contributed to maintaining the titer of virus-
neutralizing antibodies at a high level up to 160 days after immunization, while in birds of the control
group it decreased markedly from the 90th day after the vaccination.

Immunization of young birds against EDS-76 disease with the use of the PV-1 led to an increase in
antibody titer in the first experimental group by 17.8%, in the second one - by 24.3, in the third one - by
26.5% compared with the control group. On the 100th, 170th and 270th days after the vaccination, the titer
of virus-neutralizing antibodies in the control group of birds gradually decreased. But in the experimental
groups, it was high, especially when using the PV-1 at a dose of 0.15 ml per 1 kg of live weight of the
bird.

Consequently, the use of the PV-1 immunostimulant promotes an increase in immunity during
vaccination of birds against Gumboro, Newcastle and EDS-76 diseases. Moreover, the duration of
preservation of specific virus-neutralizing antibodies increased compared with birds of the control group.

It was established that if the egg-laying capacity of housed egg-laying bird for 68 weeks of life in the
control group amounted to 196 pieces, then in the first experimental group it was 9.2% more, in the
second experimental group - 9.7% more, in the 3rd experimental - 17.8% more.

Based on the average laying bird, egg production in the control group was 220 pieces. In the
experimental groups, it was higher than in the control: in the 1st experimental group - by 4.1%, in the 2nd
- by 5.4% and in the 3rd - by 11.8%. Laying birds of the control group reached 50% oviposition at the age
of 158 days, the 1st and 2nd experimental groups - at the age of 152 days, the 3rd experimental - at the age
of 155 days. The highest egg-laying capacity of the laying hens of the experimental groups was on the 6th
month of egg-laying: in the control group - at 199 days of age, in the 1st experimental group - at 192 days
of age, in the 2nd experimental group - at 200 days of age, and the 3rd experimental group - at 183 days of
age.

One of the important indicators in the practice of industrial poultry farming is the mass of eggs. The
egg mass at the beginning of the productive period was low and amounted to 52.3 = 0.2 g in birds of the
control group. In the first experimental group, it was higher by 0.5%, in the second - by 1.3% (P<0.05), in
the 3rd - by 4.6% (P<0.01) than in the control. At the height of oviposition, the egg mass was higher and
amounted to 56.8 £ 0.13 g in the control group, 57.1 = 0.2 g in the first experimental group, and 57.8 + 0.2
g in the second group (P<0.05), in the 3rd experimental one - 58.1 £ 0.21 g (P<0.01). It was revealed that
the eggs of young chickens contain more protein (58.5-59.6%) and less yolk (26.3-27.1%) than eggs in
older chickens (57.6-58.1% and 28.3-28.5%, respectively). The use of the drug PV-1 influenced the egg
protein mass in the initial period of egg production, i.e. it increased (P<0.01). The mass of yolk in the
context of experimental groups of birds did not differ significantly.

The preservation of bird for 4 weeks of growing was 98.3% in the control group, 98.3% in the 1st
experimental group, and 100% in the 2nd and 3rd experimental groups. The preservation of birds from the
Sth to the 16th week in the control group was 86.6%, in the Ist experimental group - 96.6%, in the 2nd
and 3rd experimental groups - 99.8%. Apparently, this is because the PV-1 contributes to an increase in
nonspecific resistance of the bird organism and resistance to the action of adverse environmental factors.

A study of the meat productivity of birds grown using the PV-1 immunostimulant showed an increase
in slaughter yield of 1.7 - 5.0%, the yield of edible parts increased in the experimental groups from
62+3.2 gto 155+ 3.4 g (P<0.001).

Conclusion. To increase the productivity, nonspecific resistance and safety of the bird, we
recommend using the PV-1 immunostimulating drug at a dose of 0.15 ml per 1 kg of live weight by
feeding with fodder once a day for 10 days with a 10-day break.

To enhance the antibody titer at vaccination of birds against diseases of Gumboro, Newcastle, and
EDS-76, we recommend using the immunostimulant PV-1 at a dose of 0.1-0.15 ml per 1 kg of live weight
by feeding with food 10-12 days before the immunization.
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"Yypam MEMIIEKETTIK aybuIIiapyarbsuibik akagemuscor” ®MBXBBM, YeGokcapsl, Pecei,
2Peceii MEMJIEKETTIK arpapiiblK YHHBEPCUTETI —
K. A. TumupszeBa ateiHgarel Mockey ayblIlapyalslIblK akageMuscel. Mockey, Peceid,
3Kazak May mapyanibulbIFbl KoHE KEMIIOM OHAIPICi FBUIBIMU-3€PTTEY MHCTUTYTHI, AnmaTtel, Kasakcran,
“M. X. [lynatu ateiEparsl Tapas MEMJIEKETTIK yHUBEpcHUTETI, KasakcTan

CIIEHUM®UKAJIBIK EMEC TO3IMAIJIIKTI ’KOHE
CIIEHND®UKAJIBIK UMMYHOI'EHE3/JI TY3ETY AACBIHJIA KYCTbIH BUOOJIEYETI

AnHoranusi. YyBam PecryOinKkachbIHBIH ©HEPKACINTIK KYC MIapyallbUIBIFBI XKaFaaiibiHaa anranr pet Yysain
MEMJIEKETTIK aybll IIApyallbUIBIFbl aKaJleMUSICHIHBIH FaIbIMAApbl o3ipiereH PV-1 MMMyHOTpONMsUIBIK Hpernapa-
THIMEH TOH €MeC PE3UCTEHTTLIIKTI JKOHE OPTaHU3MHIH CICIU(PHUKAIBIK HIMMYHOTCHE31H KaHIAHIbIPYIbl KO3ICHTIH
"JIoMaHH KOHBIP" KPOCCHIHBIH €T-)KYMBIPTKA OarbITHIHIAFbl KYCTHIH OHIMAUIIK CarachiHbIH OMOPECYPCTHIK dJIeyeTiH
icKe achIpy xy#Heci eHriziani. PV-1 npenapatsiabiy 1-mi, 2-11i skoHe 3-11i ToKipnOeTiK ToNTapbIHbIH OatarnaHiapbiH
tuicinme 0,05 mur/kr, nene canmarsibH 0,10 xone 0,15 mur/kr nozanapeiaaa 10 Toymik immHAe Toyiirine Oip per
10 ToymikTik y3imicrieH, omapabiH 111 TOymiKTIK >KacklHA IEHiHTI IUMKIIEpiH KalTalail OTBIPBIN, KOPEKTCHIIPYi
TeJ/IiH ecyl MEH JaMybIH BIHTAIAaHABIPAThIHBI FRUIBIMUA HET13/IENITE€H JKOHE SKCHEPHUMEHTANIbI JToNeNaeHTeH. Fhiibl-
MU-IIApyambUIBEIK TOKipuOeHiH 1 10-mbr Toyirine ToxipruOeni TonTapIbiH jkac KYCTapbIHBIH Tipi canMarsl OOWBIHIIA
Oakputayna tuicinme 5,4 %, 7,1 xone 10,1 % (P<0,01-0,001) acein Tycti. Toxipubenik ToNTarbl KyC TONIEPIHIH Tipi
CaJMarblHBIH a0COMIOTTIK JKOHE OpTamla TOYNIKTIK ©cCyiHIH e3repy IMHAMHUKAChl IpeNapaTThlH J03achlHa
0aifJIaHBICTHI JKOHE €H JKOFaphl THIMALTIr: 1 kr Tipi canmakka 0,15 mia qo3ama Oenritenred. PV-1 mpemnapatsin Koaaa-
HY JPHUTPOMOA3/IiH, JCHKOMOI3/IIH KOHE aKybl3 aJMaCybIHBIH KOPCETKIIITepiH, COHmaii-ak onapasiH 60 TOYIIKTIK
skaceiHad (P<0,01-0,001) kyc opraHusMiHiH crielu(UKaIbIK eMeC Pe3HCTEHTTUIITIHIH FeMaTOJOTHSUIBIK OCHiHIHIH
MMMYHOOHMOJIOTHSUTBIK KOPCETKIIITEPiH apTThIPyFa bIKIAJ €TeTiHI aHbIKTaNIbl. IMMYHOKOPPEKLUS asChIHIA TOKIPH-
Oemni TonTapAbIH KYCTap/blH KaHBIHAAFB! SPUTPOLIUTTEP CAHBIHBIH JKOHE T'eMOTJIOOMH KOHLEHTPALMACHIHBIH apTybl
oJlapia TEMOIOA3/IiH JKaKCapFaHbIH, aj JIEWKOLWTTED CAaHBIHBIH apTybl — OPraHU3MHIH JKacyIIaJIbIK KOpPFaHBIII
(hakTOpIapBIHBIH OenceHaUTIriH kopcereni. TaxipnOeni TonTap/a >Kalbl aKybl3 MeJIepi albOyMHHAEP MEH raMma-
TIIOOYIMHAEP CaHBIHBIH apTyhl eceOiHeH apTThl. PV-1 NMMyHOCTUMYIISTOPBIH KOJIAAHY asChIHAA KYCTap ar3achbIHbIH
cnenn(UKaIBbIK eMec Pe3UCTSHTTUIIMH XKaHIaHIBIPY KOpCceTKImTep OOMBIHIIA OeNTiIeHTeH: JTEHKOMUTTEpIiH (aro-
MUTAPIBIK OeICeHINIri, (paronuuTapibIK HHICKC, KaH CapBICYBIHBIH JIM30IUMII JKOHE OaKTepUIHITI OCeICeHILTIrI.
PV-1 MMMyHOTpONUSUIBIK NpenapaTblH KOJNIAHY asChIHAA KYCTapAbl MMMYHIAy UMMYHHUTET KaybIPTTBUIBIFBIHBIH
KOFapblUiaybIMeH Oipre sxypeni: Oamamanmapipl ['amOopo aypyblHa Kapchl BakIMHALMSUIAY Ke3iHIE epeKiie
antuaeHenepain tutpacel 53,3%-ra, Heiokacn aypysina kapebt 50,0%-ra sxone CCK — 76 26,5%-ra ketepineni.
Erep Oacrankpl yiara »XYMBIPTKAJIAYIIBUIBIK Oakpliay TOOBIHAA 68 amra inriHae 196 maHaHel Kypaca, -1 Toxi-
pubeni tonra on 9,2%-ra, 2-urn toxipubem tonrta — 9,7%-ra, 3-mi Toxipubeni tonta-17,8%-ra apThIK OOJIIBIL.
Toxipubeni TonTapaa >KYMBIPTKAJIarbIITHIKTBIH OpTamia >KYMBIPTKAIArblll ecebiHAe oyl Oakpuiayra KaparaHjaa
JKoFaphl Oobl: 1-mi Toxkipubenik kesenae — 4,1%-ra, 2 — i kesenae — 5,4%-ra xone 3-mri keseHe-11,8%-ra ecri.
bakpinay TOOBIHBIH TaybIKTap-Mekuenaepi 158 kyH, 1-mi sxoHe 2-1mi Taxipudeni Tronrap — 152 kyH, 3-1mi ToxipuOeni
tontap — 155 kyH xaceiHAa 50% XyMmbIpTKanayFa ®eTTi. ToxipnOe acTbl TONTapBIHBIH TAYBIKTHIH XYMBIPTKaJIAY
JKOFapFBl HYKTEC1 KYMBIPTKAJIAYIBIH 6 albIHAa XKeTTi: 6akpuiay ToOBIHIA-199 kyHmik, 1-mmi Toxipuberi tomra-192
KYHZIK, 2-1m1i Toxipuoeni Tonta — 200 KyHIIK, 3-1mi Toxipubenri Tonrta-183 kyHnik kacta. UMMyHOTeHe3IiH OeJIceH-
JITITI KOHE aF3aHbIH 9KOJIOTHSUIBIK-TEXHOJIOTHSUIBIK, CTPeCC-(haKTOPIAPBIHBIH MPECCUHTIHE TOH €MEC PE3UCTCHTTLIIT]
asiChIHZIa KYCTBIH CaKTalybl apTafgbl. OcipyliH 4 anTacblHOa KYCTHIH CaKTalybl Oakpuiay ToObIHAa 98,3%, 1 Toxi-
pubenik TonTa-98,3%, 2 xone 3 Taxipubernik Tonra — 100% kypansl. PV-1 npenaparsiH KoJaHy aschiHIa ©Cipiji-
T'eH KYCTap/bIH €T OHIMIUTITIH 3epTTeyMeH COorobIH 1,7—5,0%-Fa KeTepiayl aHBIKTANI/IbI, XKEYTe XKapaM bl 06JiKTep-
JiH mblFysl 62+43,20-15543,40 v (P<0,001) ynraiiapl. OHIMIUTIKTI iCKe acklpy, CHELU(HUKAIBIK €MEC PE3UCTECHT-
TUTIKTI KaHAaHABIPY ’KOHE KYCTHIH CaKTaJyblH KaMTamach3 ety yuid 10 kyHaik y3uricrien 10 kyH imiHge Toysirie
0ip peT a3bIKIIeH KOPEKTeH Py *OJIbIMEeH Tipi canmarbiHa 1 kr 0,15 Mt no3ana PV-1 nMMyHOCTUMYIISITOPBIH Naiaa-
JaHyqbl YChIHAMBI3. IMMyHUTET KepHEYIiriH apTTeIpy YIIiH KycTapasl ['ambopo, Helokacn sxone Cs-76 aypyia-
PBIHA Kapchl BaKIMHALMSIIAY Ke3iH/Ie IMMYHOCTHUMYJISITOPABI UMMyHiayFa neiin 10-12 kyH OypbIH a3bIKIEeH KOpeK-
TEHAIPY *KOJBIMEH Tipi canmmarsiHa 1 kT 0,1-0,15 M1 1o3ana naiinanany YCRIHBLIABL

Tyiiin ce3mep: Oamanmanmap, xac OanamaHaap, MEKHEH TaybIKTap, PV-1 WMMyHOTpOnAbI mpenapaTsl, CIemu-
(hUKaIBIK eMec )KOHE CTICIU(PUKAIBIK TOIIMILIIT, )KYMBIPTKA JKOHE €T OHIM/ILIITI.
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“Tapasckuii TocyqapcTBEHHBIH yauBepcuTeT uM. M. X. dynaru, Kazaxcran

BUONIOTEHIHUAJI HTHIIbI HA ®OHE KOPPEKIIUH
HECHHEIM®NYECKOU PESBUCTEHTHOCTH
N CIIEHUOUYECKOI'O HUMMYHOI'EHE3A

AnHoTanusi. BriepBble B yCIIOBUSIX NPOMBIIIIEHHOrO NTHIEBOACTBa YyBamickoi PecnyOnmuku BHenpeHa
cUCTeMa pealii3aliul OMOpECYpCHOTO MOTEHIMajda NPOJYKTHUBHBIX KayeCTB MTHIBI MICO-SUYHOTO HAaIpaBIICHHS
Kpocca «JIoMaHH KOpUYHEBBII», MpeycMaTPUBaIOIIasi aKTHBU3ALUIO HeCIeN(HUYECKO PE3UCTEHTHOCTH U CIIEIH-
(hmueckoro MMMyHOTeHE3a OpraHM3Ma HMMYHOTPOITHBIM npernapatoM PV-1, pazpaboTanHpM yueHbIMH UyBarckoi
TOCYJapCTBEHHOW CEJIbCKOXO3SHCTBEHHOW akaneMuu. HaydHo OOOCHOBaHO M SKCHEPHMEHTAIBHO JOKa3aHO, YTO
CKapMITMBaHHE LBIIIIATaM 1-i, 2-1 1 3-i OonbITHBIX Tpymnn npenapata PV-1 B mo3ax coorBercTBeHHO 10 0,05 MIV/KT,
0,10 u 0,15 mu/kr Maccel Tena OAuH pa3 B cyTKH B TedeHHe 10 cyTok ¢ 10-CyTOYHBIM IEepephIBOM, C IIOBTOPEHUEM
muKIoB 10 111-cyrouHoro mx Bo3pacTa CTUMYNHPYET POCT W pa3BUTHEe MonoaHska. Ha 110-e cyTkm HaydHO-
XO3SHCTBEHHOTO ONBITa MOJIOJHSK MTHI{ OMBITHBIX IPYII MPEBOCXOIMI 110 KHUBOH Macce CBEPCTHHUKOB B KOHTPOJIE
Ha 5,4 %, 7,1 u 10,1 % (P<0,01-0,001) coorBercTBeHHO. J|[MHAMHKA N3MEHEHHUH aOCOIIOTHOTO M CPEIHECYTOYHOTO
IpUpOCTa >KMBOW MacChl MOJIOJHAKA NTHIl ONBITHBIX TPYNI 3aBHUCENa OT AO3bl Ipenapara, ¥ MaKCHMalbHas
addexTrBHOCT ycTaHoBieHa B 1o3e 0,15 M Ha 1 Kr )KMBOM Macchl. YCTaHOBJIEHO, YTO ITPUMEHeHHe npenapara PV-1
CIOCOOCTBYET MOBBIIMICHHUIO MMOKA3aTEICH IPUTPOIOA3a, JICHKOI033a U OEIKOBOrO OOMEHa, a TaKkKe MMMYHOOHO-
JIOTHMYECKUX II0Ka3aresieil reMaToyiorudeckoro npouiis Hecrnenuduyeckold pe3UCTEHTHOCTH OpraHu3Ma OTHI] C
60-cyrounoro ux Bo3pacra (P<0,01-0,001). YBenuueHne KoIn4ecTBa 3PUTPOLIMUTOB U KOHIIEHTPALMK I'eMOTJIOONHA B
KPOBHU NTHI{ ONBITHBIX I'PYyNIl HA (JOHE MMMYHOKOPPEKIMH CBUIETENBCTBYET 00 YJIy4YIEHHH Y HUX IeMoIlo33a, a
MOBBIIICHUE YHCIIA JISHKOIIUTOB — 00 aKTHBM3AIMH KJIETOYHBIX 3alIUTHBIX (akTopoB opranu3ma. ConepkaHue 00-
1mero Oenka B ONMBITHBIX IPYIIAX MOBBIIAIOCH 33 CUET YBEIHMUCHMS KOJMUYECTBA allbOyMHUHOB M TaMMa-TJIO0YJIMHOB.
AKTHBH3aIUA HECIEIU(PIUIECKON PEe3UCTEHTHOCTH OpraHM3Ma NITHIl Ha ()OHE IPUMEHEHUST UMMYHOCTUMYIsiTopa PV-1
YCTAHOBJIEHA TI0 TIOKa3aTessiM: (arouuTapHas aKTHBHOCTH JIEWKOIMTOB, (harorUTapHBIA MHIEKC, JU3O0LMMHAS U
GakTepuIMIaHs aKTHBHOCTb CBIBOPOTKH KpoBH. VIMMyHM3anus NTHUIOBI Ha (OHE NMPUMEHEHHS MMMYHOTpPOIIHOTO
npenapara PV-1 conpoBoxiaeTcsi HOBBIIIEHNEM HANPSKEHHOCTH MMMYHHTETA: IPH BaKIMHALWK LBIUIAT MPOTUB
Ooneznn ['ambopo MoOBBIMIAIOTCS TUTPBI cneluduyeckux antuten Ha 53,3 %, nporu Oone3nu Hbplokacna — Ha
50,0 % u npotuB CCS-76 — Ha 26,5 %. Ecnu siflieHOCKOCTh Ha Ha4aJbHYIO HECYLIKY 3a 68 Helenb JKU3HU B KOH-
TPOJIBHOI rpyrme coctaBmia 196 mTyk, To B 1-0if OnbITHOM rpyIine oHa Obuia Oosbline Ha 9,2%, BO 2-0ii OMBITHOMN —
Ha 9,7%, B 3-ii onbiTHOM — 17,8%. B pacdere Ha cpeHIOI0 HECYIIKY SHIIEHOCKOCTh B OINBITHBIX IPyIIax oHa Obuia
BBIIIIE, YEM B KOHTpoJE: B 1-i onbITHOM — Ha 4,1%, Bo 2-i1 — Ha 5,4% u B 3-i1 — Ha 11,8%. KypbI-Hecylku KOHTpOIIb-
HoW rpynmnsl gocturinu 50%-Hoi silueknanku B Bozpacte 158 nueit, 1-if u 2-i onbITHBIX Tpynm — 152 qust, 3-i oneIT-
HOW — 155 nmHeit. Iuk SHIIEHOCKOCTH KypBI-HECYIIKH IMOJOTMBITHRIX TPYIIT JOCTUIIH Ha 6-M MecsIe SHICKIaIKH:
KOHTPONBHOH Tpymmnsl — B 199-mHeBHOM BO3pacte, 1-ii ombITHOM Tpynmel — B 192-mHeBHOM, 2-H ONBITHON —
200-greBHOM, 3-1i ombITHOM — B 183-mHEBHOM Bo3pacte. Ha oHe akTHBH3aIny HIMMyHOTEHe3a 1 HeCcenn(hUIecKoi
PE3UCTEHTHOCTH OPraHM3Ma K MPECCHUHTY 3KOJOTO-TEXHOJIOTHYECKUX CTpecc-(aKTOpOB Cpeibl OOMTAHUS MOBbIMIA-
eTcs COXPaHHOCTh NTHIEL. COXpPaHHOCTh NTHLEI 32 4 HENENU BBIPAIIMBAHMSA COCTABMJIA B KOHTPOJIBHOW TpyIIe
98,3%, 1-it onbiTHOM — 98,3%, BO 2-if 11 3-i onbITHEIX Tpymmnax — 100%. Vzydennem MsACHOH IpOTyKTHBHOCTHU ITHII,
BbIpalleHHbIX Ha (oHe nmpumeneHus npenapara PV-1, ycranoieHo noBblenne yoolHoro Beixona Ha 1,7 — 5,0%,
BBIXOJ ChefoOHBIX uyacTeil yBenmumics Ha 6243,20 — 155+£3,40 r (P<0,001). [dnst peasm3auuu MpoayKTUBHOCTH,
aKTHBH3aIMK Hecnenn(prUuecKoil pe3UCTEHTHOCTH U 00eCeYeHUs] COXPaHHOCTH NTHUIIBI PEKOMEHIYEM HCIIO0JIb30BaTh
ummyHoctumyssTop PV-1 B nosze 0,15 mi Ha 1 Kr :kHMBOM Macchl MyTeM CKapMIIMBaHHS ¢ KOPMOM OJUH pa3 B CyTKH
B TeueHne 10 nueit ¢ 10-gHeBHBIM mepepbiBoM. Il MOBBINICHUS] HANIPSHKEHHOCTH MMMYHHTETA NPH BaKLMHALAU
nTHLB TPOTUB OonesHei ['ambopo, Herokacna u CCS-76 pekomeHayeM HCIoIb30BaTh MMMYHOCTHUMYJIsiTop PV-1 B
no3e 0,1-0,15 mur Ha 1 KT KHMBO¥ MacChl MyTeM CKapMIIUBaHHA ¢ KopMoM 3a 10-12 mHe# 10 nMMyHHU3aIHH.

KiroueBble cj10Ba: IBIUIITA, MOJIOAHAK, KYPBI-HECYIIKH, IMMYHOTPOITHBIN mpenapat PV-1, mecnemmdudec-
Kas ¥ crenuduieckas pe3UCTEHTHOCTD, SUYHAst U MACHAS TIPOIYKTHBHOCTb.
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ABOUT THE INFLUENCE OF RELIGION
ON THE FORMATION OF TOLERATED CONSCIOUSNESS
AND SOCIAL CONSENT

Abstract. The problem of tolerance demands the analysis of the nature of tolerance. Researchers connect
emergence of the idea of tolerance with the period of the Reformation and the ideas of Education of the new
European liberal political philosophy. The idea of tolerance, which has three hundred years old, arose for release of
religions, proclaimed the liberal tradition. There are three main periods of the development: the first period is
connected with the rationalistic doctrine of John Lock. At the heart of his views is the relation of belief and reason of
understanding of the tolerance. The toleration, in accordance with Lock’s rational need, meansfreedom. The second
period is connected with the development of perspective of tolerance in the liberal theory of John Stuart Mill. He
proclaimed the idea of freedom of the individual, which can be limited only the freedom of other person. Considering
problems of justice, equality as bases of the society research scholarsexplained by the need of the contract. The
tolerance is one of the justice conditions, when the person has to sacrifice own beliefs for the prevailing of the rights
of other members. The tolerance is approved as life style of the western society, where the person has real rights and
freedoms. Traditional society is proclaimed as fundamentalist society, where the individual cannot have culture and
freedom.

Keywords: spiritual sphere, faiths, polyconfessional society, interfaith relations, consciousness, tolerance,
cross-cultural dialogue, traditional religious, registration of the religion units, freedom of speech.

Introduction. The impact of globalization processes is felt by Kazakhstanis in all spheres of the
society: the national economy adapts to the requirements of the global market and its main players,
political reforms are carried out with the influence of international democratic institutions and organi-
zations; the reforms in the higher education system are aimed to entry into the world educational space,
etc. Religious problems acquire a special meaning in connection with the claims of Islamic funda-
mentalists, in order to establish new totalitarian political regime of religious nature. In the early of 21-st
century a terrorist war is directed not only against Western civilization, but almost against all the Muslims.

Religion has the different spiritual and moral ideals and cultural traditions in the Republic of Ka-
zakhstan. The power of religious ethics is actively used to form the moral and spiritual world of the young
generation. Islam and Orthodoxy are one of the main cultural components in the life of the Kazakh and
Russian people; moreover Kurban-Ait and Christmas are the official holidays in our country. Each reli-
gion, each language, each nation and ethnos have the universal values, establish the norms of the behavior
in the society, spiritual values of the people.

There are 3 World religions: Islam, Christianity and Buddhism in the Republic of Kazakhstan, that’s
why our country calls the “crossroads of civilizations”. Representatives of different people and ethnic
groups have lived and worked together friendly for many years. There were strong cultural and economic
ties, which contributed to mutual relations and prosperity. Therefore, the introduction of young people to
the cultural heritage of religious experience will contribute to the expansion of their worldview and
cultural education.

Indeed, Kazakhstan is the country of religious pluralism. In the structure of its confessional space the
main part belongs to the associations of Muslims and Orthodox Christians. Among the population of the
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republic we see the prestige of the religious organizations, new religious formations have appeared. Today
our officials and society began to pay more and more attention to genuine spirituality, religious conscious-
ness and religious culture.

Different religious confessions in Kazakhstan in the conditions of globalization represent the cultural
identity of the country.But, in the secular state, the population of Kazakhstan has never been fanatic, but
tolerance to other religion groups.

The state stimulates the development of dialogue between the different nations, nationalities, ethnos
groups, religion associations.The Republic of Kazakhstan has a rich, historically invaluable experience of
peaceful coexistence of the different religions, cultures and civilizations, which contributed to the forma-
tion of similar value orientations of the majority of the country’s population, the creation of a tolerant
atmosphere of inter-religious harmony and mutual respect.

The reason, why we research the influence of religion on the formation of tolerated consciousness
and social consentis to reveal sense and value of current sociocultural and spiritual processes in modern
Kazakhstan’s society, and also to define the influence of religion into the consciousness of youth of the
country and to provide stable development of our state.

The aim of the paper is to apply and adapt the measures of the state, current laws, national legislation
and also views of the leading scholars-specialists in the field of religion, theological scientific institutions,
the monographs, devoted to the analysis of the spiritual processes and conditions of the tolerant relations
in the Kazakhstan’s society.

Literature Review. This subject is quite important, to our mind, because the ethnic and religious
conflicts in the world, Kazakhstan’s unique experience in the interfaith and interreligious dialogue has the
significance in the global level. The beginning of identity is laid in the sphere of spirituality, its priorities
andreligious culture. At the same time the religious identification is often a component of the cultural
identification.

According to the norms of International Law, the members of the United Nations
Organization (UNO) are obliged to develop and promote the respect for human rights and
fundamental freedoms for all the citizens, without any discrimination on race, sex, language,
nationality, religion or health status, and to combat manifestations of intolerance
(http://www.un.org/ru/documents/decl _conv/declarations/toleranc.shtml, accessed 27.07.2019) [1]. But at
the same time, we must to understand the importance of the issue of the national security and sovereignty
of the country.

On June 30, 2002, the Declaration on Tolerance and Non-Discrimination was adopted at the OSCE
conference in Astana (http://www.osce.org/ru/cio/68973, accessed 27.07.2019) [2]. This Conference
became the confirmation of Kazakhstan’s commitment to the development of dialogue of civilizations and
mutual understanding between the people and religions. These rights are fixed in the national laws.For
instance, Article 1 of the Constitution of the Republic of Kazakhstan has determined: “Kazakhstan is a
democratic, secular, legal and social state, the highest values of which is the person, his life, rights and
freedom [3]. The State Program on Combating Terrorism and Extremism of the Republic of Kazakhstan
“confirms the right of every person to the freedom of conscience, guarantees of the equality of everyone,
in spite of his religious belief, recognizes the historical role of Islam and Orthodox Christianity
in the development of the culture and spiritual life of the people, respects other religions, combined
with the spiritual heritage of the people of Kazakhstan, recognizes the importance of inter-
religious harmony, religious tolerance and respect for religious beliefs of citizens”
http://www.tengrinews.kz/kazakhstan news/gosprogramma-po-borbe-s-terrorizmom-i-ekstremizmom-
utverjdena-v-kazakhstane-242752/,accessed 27.07.2019).

Today the religious situation in the Central Asian region is quite different. Favorable soil for such
currents is inexperience in religious dogmas, the lack of a clear position of life, as well as the credulity of
Kazakhstan. Under the guidance of Islam, some people spread the extremist ideas: they organized groups,
called for the struggle for “Islamic order”, established the close contacts with other extremist groups.
Religious intolerance represents the significant damage to the spiritual security of any society, the
traditional religions of the state, including Islam.
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We can not forget the peculiarities of the terrorism, especially in Internet era. The history of terrorist
groups in cyberspace began not long ago, approximately in the beginning of 2000. Now it is a very
dynamic phenomenon in the world. Websites with an extremist and terrorist context suddenly appear and
often change their format, then disappear again. In many cases, it is the threat to the security of each
country.

Internet now is an ideal field for the activities of the terrorist organizations. The small influence of
censorship and other forms of state control, rapid movement of information, multimedia component, and
the global network in the “capable hands’becomes a strong weapon of the destruction of mass con-
sciousness.

According to the report of Prosecutor’s office, the main source of information and channels of the
dissemination of the idea of religious extremism is the Internet. As a result of the audit, the activities of
more than 150 Internet resources, providing information, promoted extremism and terrorism.

As the famous experts, specialists in the religion noted, extremism and terrorism in Kazakhstan have
not ideological and criminal basis. The pseudo-religious rhetoric sometimes hides under the criminal
activity. The Leader of the Nation N.A. Nazarbayev gave the task “to strictly suppress the activities of
non-traditional sects and pseudo-religious movements”, to strengthen the prevention of religious extre-
mism in the society, especially among young people, to use the advantages, offered by the Congress of
Leaders of World and Traditional Religions, and on the basis of this dialogue platform to create a new
platform for resolving the conflicts on religious grounds [4].

The main objective of the State Program on Combating Terrorism and Extremism of the Republic of
Kazakhstanis to ensure the security of the individual, society and the state by preventing manifestations of
the religious extremism and threats of the terrorism.

Taking into account the fact that religious consciousness often acquires the ethnic coloring, it is very
important to use the authority of the leaders of different national diasporas, national and cultural
associations in countering spread ideas of the religious radicalism. The leaders of the denominations and
national Diasporasof the country can stop the confrontation and ethnic conflicts.

Today, the main influence of interreligious dialogue on interethnic relations, their humanization can
go through the educational impact on the population. Such dialogue affects the consciousness of the
people of different nationalities and faiths in the spirit of tolerance, non-violence and a culture of peace.
Internationalism and ethno-tolerance, development and implementation of the concepts of education
contribute to the consolidation of the society.

The unprecedented pressure of the cultural globalism reduces the opportunities for global culture as a
dialogue and contributes to the growing resistance of the “periphery” to the “center”, which generates
clashes and conflicts of the cultures. In the modern conditions the global culture becomes a source of
instability, the fault lines of civilizations and religious values turn into sharp forms of quasi-religious
fanaticism, when the person doesn’t understand the responsibility for his actions, the values and norms of
traditional religion.

Kazakhstan’s policy of spirituality and tolerance seeks to initiate new, urgent priorities in the
humanitarian, moral direction. One of the main prerequisites that our state adheres in its foreign policy
sounds in a special way: in order to continue its history, humanity needs to learn to coordinate not only its
local, but also global activities with its own capabilities [5].

Kazakhstan has managed to turn the vulnerability factor of the multi-ethnic society into a source of
social and cultural wealth, dynamic development of inter-ethnic relations[6]. Religion in Kazakhstan does
not act as a competing identity, opposing ethnic or political communities, but as a complementary element
of the spiritual culture of Kazakhstan, gives the society the unique diversity, and at the same time the
unique identity.

Methods. The methodology of this article is based on the dialectic method, exempted from materia-
listic or idealistic monism on the basis of pluralistic, interdependence of all sociocultural and spiritual
processes in post-totalitarian and atheistic society. A method of the sociocultural analysis of the problems
of confessional, ethno cultural features of the Kazakhstan society and its identity, features as successor of
the Kazakh national culture, the general and special in the formation and development of the country in
the modern conditions, dialectic interdependence and interaction of methods: theoretical and empirical,
historical and logical, induction and deductions, etc.
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Discussion. The study of the role and importance of religion among young people has not lost its
relevance, and has recently intensified in the light of security threats from extremist organizations and
destructive currents, both in the world and in the country, as well. Young people, who, according to the
psychology of age, have not yet formed a civil position, are not able to critically comprehend the
information. This is a niche for the propaganda work of destructive religious movements.

Today, the religiosity of young people is determined by many different factors, including the
influence of secular culture, which is the main source of information [7].

Today our society is faced with a trend, where radical forces are gaining in their ranks healthy and
strong youth, which is recognized as the “future nation”, “the main driving force of the state”. And if these
young people with weapons in their hands will promote the radical extremist ideas, religious and ethnic
advantage, intolerance to represent of other religions and confessions, the question of ensuring peace and
harmony in our state is already becoming urgent [8].

The main task of the state and society is to prevent the religious extremism and terrorism in all its
manifestations and promote among the young people the ideas of national and cultural unity, inter-
religious and inter-ethnic tolerance and mutual respect, spiritual values.An important role is given to the
identification of the causes of radical orientation in the minds of a separate part of the modern Kazakh
youth.

In our opinion, the young people, who are inclined to maximalism and absolutism by their age, have
no enough knowledge in the religion’s question,and as a result, quite easily fall under the influence of
dangerous ideas of the visiting missionaries from the foreign countries.

It is quite important to understand that in the history of many countries and different religions, social
and spiritual progress of the society is possible only through the innovation and new knowledge.
Conservation, return to the past, stagnation and degradation are directed to the historical defeat of the
nation.

Among the factors of the spread of extremist ideas, as well as the basis for supporting extremist
activities among the young people, the following factors were fixed in the Law of the Republic of
Kazakhstan “On Religious Activity and Religious Associations”:

— lack of adequate support for the institution of the family, as well as clear and effective youth policy
of the state;

—religious illiteracy;

— increasing ethnic diversity and cultural differences among the population, mobility of the
population and young people;

— lack of education, which does not lead to sufficient awareness of other ethnic groups and cultures;

— the influence of the mass media on the spread of extremist ideas, propaganda of xenophobia;

— changing of the system of values and ideals, associated with the policies of modern states
(http://online.zakon.kz/Document/accessed 27.07.2019).

The basis of the worldview, the attitude of the emerging person to reality are laid in the childhood,
adolescence and youth. Powerful educational effect for the Kazakh youth traditionally and indisputably
had instructions, the line of behavior and wisdom of the representatives of the senior generation -
grandfathers, grandmothers, fathers and mothers. Therefore, we must strongly support the institutions of
family education [7].

Of course, the educational process in the educational sphere: in general, secondary special and higher
educational institutionsis quite important. In our country, secondary education is compulsory; higher
education is mostly supported by the state. At the same time, the educational system is based on the
secular principles and aimed to the formation of the comprehensively and harmoniously developed model
of the society. Nowadays, the role and importance of the religion in the life of the modern society is
significantly increasing. That means the improvement of the social, individual life and mental health.
Recognizing the religious faith as the psychological phenomenon inherent from birth, many domestic and
foreign scientists explain by the reality and value of the religious life of the person, the individual change
and improvement of the society [8].

“Some young people in Russian Federation blindly accept the strange view of life, as the part of our
society, which has weak immunity to the pseudo-religious influence. Our Constitution guarantees the
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freedom of religion. However, as well known, there is no boundless freedom, it means chaos. Everything
should be within the framework of the Constitution and Laws” [6].Modern religious identifications of
young people is the complex of identity of the design methods. Especially since the second half of the
twentieth century and the beginning of the twenty-first century, when young people were surrounded by a
variety of information and proposals, in the conditions of the systemic crisis in the socio-cultural sphere,
both in the world and in their own country. In other words, “religious identity is the category of religious
consciousness, the content of which is the awareness of the involvement of the ideas and values of the
culture, religion and the religious groups”[7].

The study of the religiosity of young people is necessary in our days, because the young people have
the“holographic” reflection of all the contradictions and opportunities of socio-historical and cultural
dynamics of the society within the social reality (homeland, country, socio-cultural community). In this
sense, youth is a kind of phenotypic code of the evolution of the society. Usually almost the young people
choose the trajectory of the historical movement of the society.

Spiritual attacks of the radicals were directed against Islam. Their result is the altered consciousness
of hundreds of young citizens of the country. The process of Islamization of the Kazakhs developed
through the significant impact of the adherents of Sufi ideas and values, because they did not reject
Kazakh customs, showed loyalty to them, supported by ancient institutions. Kazakh folk traditions and
customs corresponded to Sharia, but were not accepted by Wahhabism. Wahhabis deny the baht (wish for
wealth), commemoration (seven days, forty days, an anniversary, etc.), visits to the graves, the reading of
the Quran before the dead, refuse the custom of “Salem take”. Also they deny the greeting of aksakals
(elders) by standing up and giving both hands; they reject any music, dances, art, tumars (amulets) and
alternative medicine. “Wahhabis want to build their ideology on the ruins of our spirituality. Moreover,
they criticize Sufism and our traditions as not corresponding to Sharia” [8].

Many experts are inclined to see the reasons for the active spread of radical ideology in the weakness
and inefficiency of the system of religious education in Russia and Kazakhstan. We would like to stress,
that counteract extremist ideology in our multicultural country, non-confessional forms of world outlook,
and traditions of folk culture and humanism were not used enough, unfortunately.

In modern Kazakhstan, for various reasons, the general line of ideological opposition to the religious
extremism, including preventive work, aimed the creation of the consciousness, does not accept the ideas
of extremism and terrorism, is carried out within the framework of religious and theological discourse,
based on “enlightened clergy”. However, in our opinion, both religious and secular values should be used
in the fight against the religious extremism”(http://religiya.kostanaygov.kz/stati-i-publikatsii/, accessed:
27.07.2019).

In the sphere of humanitarian education of the Republic of Kazakhstan, the task of forming free
thinking has been replaced by: 1) the task of forming the culture of tolerance; 2) religious education.

1) World tolerance is an indispensable attribute of the culture of the civil society. However, the
principle of the tolerance should not be absolute in the multicultural society. There is the foundation of
morality, which should be given preference over both this pluralistic and ideological thesis and religiously
founded the moral postulates. Accepting the dogmas of the religious faith, as well as affirming in an
atheistic worldview, the person does not disclaim the responsibility for his actions, cannot shift the burden
of guilt from himself to the values and norms of dogmas. Using the distinction, introduced by M. Weber, it
should be emphasized, that the “ethics of belief” must be corrected without fail by the “ethics of
responsibility”.

2) Religious education in the modern Kazakhstani conditions is becoming the necessary part of the
system of humanitarian education, the formation of the desire and ability of free-thinking in young people.
Religious education puts the barrier to the religious fanaticism, actualizing the humanistic potential of
religious ideology, including the most important commandments of Islam and Christianity.

Questioning the legitimacy and effectiveness of the religious enlightenment as the way to consolidate
Kazakhstani society and to combat the religious extremism and radicalism, it is necessary, to be aware the
most destructive in the relation of the personal development and the tasks of social integration, to prohibit
the extremist religious movements, such as Wahhabis. Now we see the dialogue between the denomi-
nations as the result of the escalation of intolerance, ideological and social disengagement. Religious and
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ethnic affiliations are often identified in mass consciousness, this situation carries out the serious threat to
the formation of new Kazakhstani identity (http://www.liter.kz/index, accessed: 27.07.2019).The danger
of erosion of the spiritual and ontological foundations of the culture, mean the real threat to the national
security of the country.

In order to increase the effectiveness of the measures of the consolidation of Kazakhstan’s society
and prevention the religious extremism in the Republic of Kazakhstan, it is necessary to shift the focus
from opposing the normative value complex of the so-called “traditional religions” to fundamentalist,
radical and “non-traditional” religious views clarification of the principles, spiritual and moral values of
free-thinking; the development of the culture of tolerance between the confessional dialogue; to foster the
culture of the critical-reflective thinking; the ideological, political and educational work with the
population.

The civil, national-state and cultural-civilizational identity and the corresponding of the social and
political practice in the modern world can be based not on the religious, ideological or ethnic monolith of
the society, mobile synthesis and redefinition of diverse the cultural principles, the ability to the critical
reflection, readiness for ideological dialogue, the creative perception of cultural “otherness”.

This strategy of forming the field of intercultural interactions as the main direction of the policy of
strengthening national consensus should be based not only on the formal freedom and arbitrariness of
choice from equally possible alternatives, but on irrelevant criteria and absolute principles of choosing
moral and decisions. These criteria should be formed not in the sphere of transcendental-theistic dogmas
and particular norms of the confessional dogma, but in the sphere of universal moral imperatives.

Programs, concepts, strategy for the further consolidation of Kazakhstan’s society should be based on
the nationwide ideology of new Kazakhstani identity and patriotism, its concentrated expression: the
national idea of “Mangilik EI”. The secular state and high spirituality, the dialogue of the religions and
civilizations, the key positions of the national idea “Mangilik EI” are quite necessary components of the
ideology and unity of the civil and spiritual values becomes the social resource for countering the religious
extremism in multicultural Kazakhstan’s society.

Kazakhstan has chosen the path of the tolerant state, where the equality of the people, world religions,
and religious associations were ensured. During the past 28 years, since independence, our independent
state has demonstrated to the whole world the example of the modern, enlightened and tolerant state. In
the Republic of Kazakhstan anyone can see the peace and harmony live of the repre-sentatives of all
faiths.

We would like to remind, that at the same time, Islam plays an important role in Kazakhstan’s
society, because more than 70% of the populations of the country are Muslims, belonging to the different
ethnic groups. Ethnic relations and the inter-ethnic peace and harmony have spread in the society. Today
many countries around the world recognize new challenges and threats, the policy of tolerance and non-
discrimination as the key aspect of successful development. Tolerance, mutual understanding and mutual
respect, the search for the compromises, peace and harmony are the basic ideas, established as ideological
ideals and the norms of daily life in Kazakhstani society. Adherence to these common human values
allows carrying out the realistic course towards the gradual and consistent liberal reforms of the economy,
democratization of the society (http://strategy2050.kz/ru/news/39402, accessed: 27.07.2019). Actually,
talking about the dialogue of the religions, faiths and cultures, it is also necessary to emphasize the need to
achieve mutual respect, understanding, harmony and unity. The process of transformation of public
consciousness continues new potentials of creative, social activity of Kazakhstanis, focused on the
creation of the civil society and a democratic law-abiding state, with the priorities of spirituality, morality,
humanity, was revealed. In our country the secular state has really developed, there are no privileges to
any of the traditional denominations. Also the culture and morality are always closely correlated with the
religion.

According to the researchers, in the conditions of the spiritual crisis, experienced by the modern
civilization, we see the growing interest in the religion sphere and increased attention to the philosophical
interpretations of the religion among intellectuals, intelligentsia, which directed the problem of postmo-
dern attitudes towards the religion in the modern Kazakhstani society. Indeed, at the present time,
tolerance is the most urgent problem of both global and national scale [7]. On the global scale, tolerance is
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the pursuit of universal human values, the willingness of the person to seek the achievement of consent by
non-violent methods and ways. In accordance with the experts, the state of mass religious consciousness is
rather unstable, contradictory and vague: there is an intolerant attitude towards manifestations of “other-
ness”. The facts of manipulation of the consciousness and behavior of young people by various religious
organizations are clear. The number of young Kazakhstanis falling down under the influence of the
religious organizations of various denominations. The main things are: unemployment, poverty, health
diseases, etc.

Due to the susceptibility of young people to new ideas, their maximalism and categorical on the one
hand, and the ideological, spiritual immaturity of insufficient stability on the other hand, they are the main
object of propaganda, recruitment of radical religious movements, including destructive religious sects of
Islam. The existing problems of religious extremism are closely related to fundamentalism and terrorism.
So, fundamentalism means the return to the original pure religion. Terrorism is politically motivated vio-
lence against the civilians. Any religious extremism, regardless of the confessional affiliation, has socially
disadvantaged fanatics. In our opinion, the religious extremism is the consequence of the collision of
ideological values, resulting from the politicization of the religion, which is expressed in violence and
other anti-human acts. All this can contribute to the outflow from the secular principles, which create the
basis for the ideological values of the state.

It should be noted that at the beginning of the XXI century in the world happened many conflicts
between the confessions. Confrontations, conflicts were based on real socio-economic and political
factors, public speech, articles and books of the religious figures, politicians. At the same time, a long
historical process of the development and interaction of main world civilizations, the spiritual and cultural
traditions of many people formed a stable practice of the existence of multi-religious society.

Today many countries became the pluralistic societies; some part of young people refused from the
religious values. This phenomenon has been researched by the religious studies during the objective
analysis of the conceptual socio-political ideas of modern Islam. The manifestations of religious
extremism will increase, primarily from non-traditional cults of Western origin and Eastern preachers
under the slogan of Islam. According to some leaders of Islam and Orthodoxy, new confessions in our
region can destroy not only interfaith harmony in Kazakhstan, but also erode the cultural identity of
Kazakhstanis. In their opinion, modern international standards, including the freedom of conscience, are
Western and liberal standards, and therefore are not always applicable to our society. But the majority of
Kazakhstani people react to the activities of new confessions for the region.

If you look from the point of view of geography, the most religious regions are the Southern and
Western regions of Kazakhstan,although Kazakhstan has traditionally strong position of Protestantism.
Despite the massive departure of the German population from the country: Baptist, Lutheran, Adventist
organizations, Protestant associations occupy a certain place among the confessions, distributed on the
territory of Kazakhstan. Over the years, since independence, there have many different missions and
communities, religious organizations of Methodism and neo-Protestantism, such communities and cults, as
the Baha’i Faith, Scientology, the Church of Unification, Krishna consciousness, the Church of the Last
Testament, the Church of Jesus Christ (Mormons), etc.

Ideological competition between the representatives of various Islamic movements calls for the return
to the “purity of the original Islam”, to the model of the way of life of the prophet Muhammad, to the
“truth”, “validity” of an Islamic model”.

The formation of public opinion in religious issues belongs not to the religious institutions, but to the
private individuals- spiritual authorities. In combination with the inconsistency of the main sources of
Islamic doctrine and law: Koran and Sunnah - this predetermined the difference in Islamic society,
governed by the General Islamic “principles” or “norms”. The latter acted at the level of dogmatic
theology and social practice. Different ideological standards and religious structures are joined by the
uniquereligious system - [slam.

Results. Results of this article demonstrate the spiritual development of polyconfessional society,
stability. The problem of religious tolerance now is among the most relevant and actively discussed issues.
The religious tolerance should be considered as the complex phenomenon of public consciousness in
world outlook and social mental sets combine and allow legitimacy of multiple religious traditions. The
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religious tolerance should be perceived as well as specific actions at all levels. The religious tolerance can
be understood as the value and social norm of the civil society, protection of the rights of all individuals,
and confessionaldentity, inter confessional tolerant relations. Mechanisms of formation of the religious
tolerance are connected with all system of the public relations, realization of constitutional democratic
rights and freedoms, level of spiritual culture of the personality and society. The problem of religious
tolerance was actual in the great empires. For example, in Ancient times the territory of Kazakhstan, since
the state of Karakhanids, was considered the periphery of the Muslim world. Islam has appeared in order
to originate a Patriarchal Arab society, the religious system with a single source - Koran. With the social
and spiritual development of the Arab tribes and their contact with well-educated people, was necessary to
enrich this religious system in order to fulfill the demands of the time.

Conclusion. Traditions of religious tolerance found the special expression in its manifestations at all
stages of the development of public philosophical thought of Kazakhstan. The religious tolerance became
a decisive factor of providing the world, stability and economic progress in Kazakhstan today. For
Kazakhstan citizens the principle of tolerance is not only standard of the political culture, but also one of
the key principles of the state, which decisively supports and strengthens it.

Below there are the specific features of the Population of the Republic of Kazakhstan due to the
different nationalities, in accordance with the statistic data base (table 1) and basic parameters of
Kazakhstan religiosity (table 2).

Table 1 — Population of Kazakhstan according to ethnic group in 2019

Ethnic group Islam Christianity Judaism Buddhism Other Atheism NA

Total 70.20% 26.32% 0.03% 0.09% 0.02% 2.82% 0.51%
Kazakhs 98.22% 0.39% 0.02% 0.01% 0.12% 0.98% 0.26%
Russians 0.43% 92.64% 0.04% 0.02% 0.03% 6.09% 0.75%
Uzbeks 99.05% 0.39% 0.01% 0.01% 0.02% 0.37% 0.16%
Ukrainians 0.94% 90.74% 0.03% 0.01% 0.02% 7.31% 0.94%
Uyghurs 98.35% 0.51% 0.02% 0.01% 0.03% 0.61% 0.47%
Tatars 79.57% 10.24% 0.02% 0.03% 0.06% 8.11% 1.97%
Germans 1.58% 81.59% 0.05% 0.04% 0.11% 13.96% 2.68%
Koreans 5.24% 49.35% 0.21% 11.40% 0.14% 28.51% 5.16%
Turks 99.13% 0.30% 0.01% 0.01% 0.02% 0.33% 0.21%
Azerbaijanis 94.81% 2.51% 0.02% 0.02% 0.03% 1.86% 0.76%
Belarusians 0.79% 90.16% 0.04% 0.01% 0.03% 7.82% 1.15%
Dungans 98.93% 0.37% 0.01% 0.03% 0.04% 0.34% 0.28%
Kurds 98.28% 0.53% 0.03% 0.02% 0.02% 0.74% 0.38%
Tajiks 97.78% 0.91% 0.01% 0.02% 0.08% 0.85% 0.35%
Poles 0.69% 90.07% 0.04% 0.01% 0.13% 7.30% 1.76%
Chechens 93.69% 2.99% 0.02% 0.01% 0.05% 2.08% 1.16%
Kirghiz 96.67% 0.89% 0.03% 0.03% 0.02% 1.51% 0.86%
Others 34.69% 52.32% 0.82% 0.91% 0.13% 8.44% 2.69%

http://www .stat.kz/p perepis/Documents/

— 127 ——



Bulletin the National academy of sciences of the Republic of Kazakhstan

Table 2 — Kazakhstan religiosity

Kazakhstan religiosity (2019)

Islam _ 70.2%

Orthodoxy ] 23.9%
Atheism | 2.8%
Other Christian 2.3%
Undeclared \ 0.5%
Others 0.3%

“Central Asia: KAZAKHSTAN”. CIA The World Factbook.

B. K. Canapos!, A. TamkbIin?

1On-Mapabu areinarel Kasak yiTTeiK yHuBEpcHTETI, AnMathl, Kasakcran,
2H. Dpbaxan yauBepcuTeTi, Typrms

JIHHIH TOJIEPAHTTBIK CAHA MEH
KOFAMJIBIK KEJIICIM KAJIBIIITACTBIPYFA
TUTT3ETIH 9CEPJIEPI

AunHotanusi. TolepaHTThUIBIK MPOOJIEeMachl OHBIH TaOMFATHIH TaJIay[bl Tajall eTeli. 3epTTeyliijiep Tolie-
PaHTTBUIBIK WMICSACHIH Naiifa OOJybl XKOHE NaMYbIH arapTy jkaHa Eyponanblk uzesiap aschiHaa casicu (umnoco-
(uAHBIH JTMOEpaIIbl KE3CHIMEH COMKEC ©3repicKe OaiIaHbICTBIPHIN OTHIP. TOJEPAHTTHUIBIK HACSICHI HEri31HaE, O YIII
Y3 Kbl OYpbIH epKiHAIK Oepy MakcaTblHIa IIHAEpIiH JHOepaibUIbIFbIH JKapusuiarad. OHbBI YII HErisri xamy
Ke3eHiHne Oeeai. BipiHm ke3eH parroHaIUCTIK meH OainansicTel JIK. JIOkk eHOekTepinae kopceriired. OHbIH HETi-
3iHIE CEHIM MCH KO3KapacTapibl CaHa PETiHIC JIHre epIiKTUIIKKE TOJICPAHTTHUIBIK XOHIHAE TYCiHIK Oepinren. [liHre
epikrinik J[x. Jlokk OoliblHIIA YTHIMIbI Omiieyre KaxerTiri 6ap. Exinmn ke3eH Teopusicbl C. MUIJIb TONEPAHTTHIK-
TBIH JIMOEpanpl MpodIeMaTHKAachl aMmybiMeH OainanbicThl. On Tek 0acka Oip aJamMHbBIH OOCTaHIBIFBIH JKapHUsUIal,
o011 6ac OOCTAH/IBIFBIHBIH UACSCHIH, TYJIFAHBIH HIEKTENyl MyMKIHJINH KapacThIpFaH.OAUIIIK eH TeHIIKTI KOFAMHBIH
Heri31 peTiH/e KapacThIpa OTHIPHII FaJbIM/IAP IIAPTKA KOJI )KETKI3Y YIIIH KakeT O0JiFaH rmpodieMalnap Typalibl aiThil
OThIpaJbl. OJUIIK yIIiH Oacka MYLIENIEpiHiH KYKbIFBIH KaMTaMachl3 €Ty IIAPTTAPbIHBIH Oipi OOJBII TaObLIA/IbI,
anaia e3 CeHiMIepiHe TO3IMIUTIK Kepek. baTeic MomeHHeTiHAe TOIMALIIK agaM HEri3ri KacHeT peTiHae OekiTenl,
OHJIa KOFaMJIaFbl a/1aM 0aoJiblK O0CTaHbIKKA He. JlocTypIii KoFaM MOJICHHETI Jie HKeKe ailaM OOCTaH/IbIFbIH XKapHsLIal
KaThIp, OH/A QyHIaMEHTaIN3MHIHKAPHUSIaHYbl MYMKIH eMec.

Tyiiin ce3aep: pyxaHuibiK, KoHdeccusiap, MOIMKOH(PECCHOHANBBIKOFaM, KOH(eccHs: apabIKKaTbIHAC, CaHa,
TOJIEPAHTTBUIBIK, MOJICHUETAPAIIBIK, ICTYPIIAIHICD, AIHUOIPICCTIKTEPAITIPKEY, ap-03kK1aHOOCTaHIBIFBI.

B. K. Canapos', A. Tamknbin?

'Kazaxckuii HAIMOHANBHBIN YHUBEPCUTET UM. aib-Dapabu, Anmarsl, Kasaxcran
2H. DpbaxaH yHEBEpCHTET, TypIus

O BJIMSAHUU PEJIUTUHN
HA ®OPMHUPOBAHMUME TOJIEPAHTHOT'O CO3HAHUSA
N OBIIECTBEHHOI'O COI'VIACHUA

AnHoranusa. IIpoGrema TomepanTHOCTH TpeOyeT aHaiIM3a MPHUPOIBI TONEpPaHTHOCTH. VccriemoBaTenu CBA-
3BIBAIOT TOSIBIICHUE HJIEU TOJEPAHTHOCTH ¢ TepuoaoM Pedopmanmu u uaesmu IIpocBelieHnss HOBOEBPOIEHCKOM
nubepanibHOi nonuTHYeckor Quiocoduu. Vaes TolepaHTHOCTH, KOTOPOM yKe TpUCTa JIET, BO3HUKIA B LEISX
OCBOOOXKICHHSI PEINTHI, MPOBO3IIIAIICHHAS JTHOCPAIBbHON Tpaauiiuei. B Hell BBICISIOT TPU OCHOBHBIX IEPHOIA
pazButus. IlepBblil mepuon CBsA3aH ¢ pauuoHamucTHUecKUM yueHueM J[x. JIokka. B ocHOBe ero B3MIs10B Ha OTHO-
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IICHWY BEpbl M pa3syMa €CTh IIOHHMaHHE TOJIPAaHTHOCTH KaK BEpOTEpIUMOCTH. Beporepnmmocts ectbh 1mo JIokky
panoHabHas HeoOX0OUMOCTh B IIpaBiIeHHU. BTopoil nepuos cBsi3aH pa3BUTHEM MPOOJIEMATHKHU TOJICPAHTHOCTH B
mmbepansaOi Teopru C. Mumsa. OH mpoBo3IIiIamiaeT uaek cBOOOABI HHANBHAA, KOTOpas MOXKET OBITh OTpaHUYEHA
TOJIBKO CBOOOMOH Apyroro yenoBeka. PaccMaTpuBas mpoGieMbl clIpaBeIIMBOCTH, PABEHCTBA KaK OCHOBBI 00IIeCTBa
YUYEHBIE TOBOPAT 0 HEOOXOJMMOCTH JOTOBOpa Paad JOCTIKEHUS MX. TOJICpaHTHOCTH SABISETCS OJHUM U3 YCIOBHI
CIIPaBEUIMBOCTH, OJHAKO YEJIOBEK JOJDKEH JKEPTBOBATH COOCTBEHHBIMH YOCKICHHUAMH palH IpaBa APYTHX ICHOB.
TonepaHTHOCTh YTBEp)KHASTCsl KaK depTa 3allafHOro OOIIecTBa, IIe YeJIOBEK oONajaeT MCTHHHOH CBOOOIOM.
TpaguironHoe 00IIEecTBO MpoBO3IIIAIIaeTCs (GYHIAMEHTAIN3MOM, TA¢ HHIUBHA HE MOXKET 00JalaTh KyJIbTYpOu M
cBOOOMOM.

KiroueBble cjioBa: ayxoBHas cdepa, KoHPecCHH, TOIMKOH(ECCHOHATBFHOE 00IIeCTBO, MEKKOH(ECCHOHAb-
HbIC OTHOIICHHUS, CO3HAHUE, TOJCPAHTHOCTb, MEXKYJIBTYPHBIH IHAJIOT, TPAIULHOHHBIC DEJIUTHH, PETHCTpaLys
PENUTHO3HBIX 00BEANHEHUH, CBOOOIA COBECTH.
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FINANCIAL AND LEGAL ASPECTS OF THE ORGANIZATION
OF THE AGRICULTURALLY USED AREAS MARKET

Abstract. The article deals with the mechanism of functioning of the market of agriculturally used areas in
Ukraine. The economic conditions of the formation of the land market that have developed in Ukraine determine the
priority directions of economic contradictions in the formation of the land market. In addition, the article focuses on
the regulatory and legal regulation of the agricultural land regime for the conducting farm-market agriculture, the
farm and private farming, the analysis of changes envisaged by the Law of Ukraine “On Amendments to Certain
Legislative Acts of Ukraine regarding the Solution of the Issue of Collective Land Ownership, Improvement of Land
Tenure Rules of Agriculturally Used Areas, Prevention of Raiding and Stimulating the Irrigation in Ukraine” dated
July 10, 2018, No. 2498-VIII.

Key words: ownership, agriculturally used areas, landed servitude, land use, land lease agreement.

Articulation of issue. The current state of development of the Ukrainian agrarian sector is charac-
terized by the reduction of agriculturally used areas, crop areas, which leads to a decrease in crop yield
and gross production, worsening of the food situation in the country due to the world trends in the market
situation of farm production.

In modern conditions, the agricultural sector of the country is experiencing a severe shortage of
working capital, which makes it impossible to implement the process of expanded reproduction in pro-
duction. The inaccessibility of long-term credit resources is due to the insufficiency of mortgaged
property, which causes the use of short-term loans that are characterized by high rates. Given the situation
prevailing in the market of credit resources and in order to create access to long-term credit resources, it is
necessary to consider land as a source of mortgage property. However, there are a number of problems
related to the state and development of the land market in Ukraine, which need to be solved in order to
achieve the optimal balance of land use and volume of credit resources to ensure the production process in
agriculture.

Land has always been one of the ways to invest in profit making. The land of Ukraine, taking into
account the value of black earth, is one of the most attractive objects for investing. That is why the land of
Ukraine is the main national wealth that is under the special protection of the state [1, art. 1].

In accordance with Articles 18-20 of the Land Code of Ukraine, each land plot, regardless of the
form of ownership or use, has a specific purpose, according to which the land plot is an object of civil
rights [1, art. 79]. Currently, the problem of establishing an effective legal mechanism for the usage of
agriculturally used areas to prevent raiding and stimulating irrigation, as well as solving the problem of
using lands of collective land ownership, is also acute.

The problem of the land resources priority usage was a part of scientific researches of a great number
of scientists — agrarians. Highly appreciating their efforts and contribution to the understanding the
relationship between the problems of land development in the agrarian sector and the obtaining of long-
term credit resources on the mortgage of land, it can be noted that the current outline of the agrarian sector
in terms of land relations and financial and credit relations, as well as the presence of tangible gaps and
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unsettled tasks require the implementation of scientific researches into the refinement problems of land
relations of the agrarian sector and the search for effective practical measures for their solution.

Actual scientific researches analysis. The issue of legal regulation of agriculturally used areas has
always been of scientific interest to scholars. Such scientists as L. O. Bondar, A. P. Hetman, V. H. Hon-
charenko, I.I. Karakash, T.O. Kovalenko, P.F.Kulynych, A.M. Miroshnychenko, O. O. Pohribnyi,
V. I. Semchyk, N. I. Tytova and others devoted their scientific work to the studies of this problem.

The purpose of the article is to analyze the most important changes in the legal regime for using
agriculturally used areas for commercial farming, farm and private farming, as well as to determine the
state of the development of the land market of agriculturally used areas and to consider the main issues
associated with the formation of the land market and its functioning under current conditions.

Statement of basic materials. One of the specific markets is the land market, which has many
features that distinguish it from other markets. So far, the land market in Ukraine has been clearly
differentiated depending on its usage. Because of the natural resource potential Ukraine is one of the
wealthiest countries in the world.

Basis of formation of effectively functioning of agricultural production is improvement of the land
relations and formation of system of land use, “adequate to the market economy”. Society is in great need
in transition to essentially new type of economic growth: to the intensive growth of resource-saving type,
based on careful use of natural resources, on achievement of ecological equilibrium. The dependant
relation to the nature has put the habitat of activity on a degradation side. As a result we see the surroun-
ding environment, which being a source of factors of production and means of life, loses the qualities of
self-restoration, and the economy faces with unforeseen and often acute contradictions, unpredictable on
the consequences, between the nature and society. [§]

The most valuable natural resource and the main component of the national wealth of any country is
the land. About 27% of the world’s black earths are located in Ukraine. Ukraine occupies 5.7% of the
territory of Europe, its agriculturally used areas — 18.9% and arable land accounts for 26.9% [2]. Unlike
industrial means of production, prone to physical and moral depreciation, the correct use of land not only
does not reduce its productive capacity, but also increases it, determining the market price of land in the
presence of rental income and market demand. All land within the country regardless of the ownership
forms is a nationwide wealth. The state must take care of the rational land distribution and effective land
usage, since it is a non-reproducible and indispensable means of production. The main task of efficient
land use is to preserve and increase the soil fertility, as well as to create conditions for the most complete
usage of agriculturally used areas for seeding and increase of their crop productivity. The main means of
improving the soil fertility are the best possible treatment, the application of mineral fertilizers, the correct
selection of crops and varieties, as well as the order of their placement in crop rotation.

Recently, a number of changes have taken place in the sphere of regulation of relations concerning
agriculturally used areas. Thus, the Law of Ukraine “On Amendments to Certain Legislative Acts of
Ukraine regarding the Solution of the Issue of Collective Land Ownership, Improvement of Land Tenure
Rules of Agriculturally Used Areas, Prevention of Raiding and Stimulating the Irrigation in Ukraine”
dated July 10, 2018, No. 2498-VIII [3] introduced a number of amendments to the Land Code of Ukraine,
the Law of Ukraine “On the Lease of Land” dated October 6, 1998, No. 161-XIV and other laws with the
purpose of optimizing the use and disposal of agriculturally used areas. This act substantially changes the
legal regime of leased lands, establishes the peculiarities of the use and disposal of land plots located in
the territory of agriculturally used areas, as well as field-protective forest strips that restrict such a
territory. The above-mentioned changes do not apply to all agriculturally used areas, but only to the land
plots for commercial farming, farm enterprises and private peasant farming. It should be noted that the
changes envisaged by the above-noted act, entered into force on January 1, 2019.

According to the Land Code of Ukraine Article 21 determines the agriculturally used areas as lands
for farm production, the implementation of agricultural scientific and research and educational activities,
the placement of the corresponding production infrastructure, including the infrastructure of the wholesale
markets for agricultural products, or intended for these goals [1].

Land plots of agriculturally used areas intended for private peasant farming, farming, horticulture,
gardening, haymaking and cattle grazing, commercial farming; located in the territory of agriculturally
used areas, can be used by their owner or land user also for commercial farming without changing the
purpose of such land plots [1, p. 3 art. 22].
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After making legislative changes, the norm of the Land Code, namely, Article 37-1 “Features of the
Use and Disposal of Land Plots Located in the Territory of Agriculturally Used Areas, as well as Field-
Protective Forest Strips that Restrict such a Territory”, aimed at the optimization of the use of land plots
and the formation of integral land masses is positive. Thus, Paragraph 2 of Article 37-1 defines the powers
of the owner of land plots of all forms of ownership, located in the territory of agriculturally used areas,
who may exchange such land plots.

Currently, almost the only income for many peasants — owners of land shares is receiving land rent
from the assignment of them to rent at unreasonably low rates. The total amount of payments for the lease
of land shares in 2016 actually amounted to 12.9 billion UAH, which is calculated on 1 hectare is 862
UAH [6, p. 7]. This is a very small income, even in Ukraine. While “in developed countries with an open
land market, not only the cost of acquisition, but also the lease of land plots, which amounts to 250-700
dollars per hectare, is increasing” [6, p. 45]. As a rule, open-market countries are the most successful ones,
they have higher GDP per capita and higher added value in the agricultural sector.

The exchange (swap) of a land plot of state or communal property located in the territory of agricul-
turally used areas, to another land plot located in the same territory, is carried out only if both land plots
have the same regulatory monetary value or the difference between the regulatory monetary values is not
more than 10 percent [1].

Moreover, such agreements are not subject to the prohibition (moratorium) on the alienation of land
for commercial farming, as well as the in-kind allocated through the realization of the right to a land
parcel (share) of land for the conduct of a private farm, provided for Paragraph 15 Section X «Transitional
Provisionsy of the Land Code of Ukraine [1].

Analyzing Article 37-1, attention is paid to Paragraph 3 which states that the owners and tenants of
land plots of agriculturally used areas located in the territory of agriculturally used areas for the period of
validity of the lease agreement can exchange their rights to use land plots by means of the mutual con-
clusion of lease agreements, sublease of the respective sections [1]. This rule essentially optimizes the
process of land use within integral land areas.

Features of acquiring and realization of the right to lease land, located in the territory of agriculturally
used areas, are determined in Article 8-2 of the Law of Ukraine “On the Lease of Land”. The first feature
is the possibility to conclude a sublease agreement that does not require the consent of the landlord, while
the tenant remains responsible to the landlord for the execution of the lease agreement. Moreover, the
termination of one of the lease agreements, sublease of the land plot, concluded in the order of exchange
of rights of use, terminates the operation of another lease contract, sublease, concluded in return, which is
necessarily indicated in such contracts [7].

The next thing to note is that tenants of land plots are required to inform the landlord in writing about
the exchange of their rights to use land plots within five days from the date of the state registration of the
right of sublease. The written notification shall indicate the cadastral number of the land plot (if any), the
term for which the sublease contract has been concluded, and the person to whom the land plot has been
subleased. A written notification shall be sent to the landlord by a registered letter with return receipt or
handed him personally against of acknowledgement of receipt.

It is also positive that the owner or user of a land plot whose land is transferred to a lease (sublease)
to a person who has the right to use an essential part of the territory of agriculturally used areas, shall have
the right to indemnify the property damage suffered by him as a result of such transferring completely [7].

The extent of property damage is determined by conducting an assessment in accordance with the
legislation on land valuation and property valuation legislation, property rights and professional appraisal
activities. The subject of evaluation activities is determined by the initiator of the exchange of the rights of
use. The cost of the services of the subject of valuation is paid by the initiator of the exchange of the rights
of land plots use. If the owner, the user of the land plot does not agree with the assessment of the amount
of property damage carried out by a valuation subject designated by the initiator of the exchange of the
rights of use, it may involve another entity of valuation activity for a new assessment or to review the
report from the previous expert monetary evaluation of land plots. In this case, the cost of such services is
born by their customer.

The analysis of amendments to some legislative acts of Ukraine regarding the solution of the issue of
collective land ownership and land possession shows that Article 37-1 of the Land Code of Ukraine
defines the right of the person who owns the right to use an essential part of the territory of agriculturally
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used areas, to lease other agriculturally used areas, located in such a territory, and in the case if other land
plots are leased, to receive them in sublease, subject to the transfer to their owner (tenant) of the use
(lease, sublease) of another land plot located in the same territory for the same term and under the same
conditions, if, because of the strip farming the nonuse of such lands impedes the rational usage of land
plots that are used by that person. Such a person is a land-user who owns the right of use (lease, emphy-
teusis) of land plots located in the territory of agriculturally used areas, with a total area of not less than
75% of all lands of the territory [1].

In this case, the right to lease land is acquired in accordance with the procedure established in Article
8-2 of the Law of Ukraine “On the Lease of Land”. Thus, if another person proposes to conclude a lease
agreement for the same land plot, the person (except for the person who has the preferential right to renew
the lease agreement in accordance with Article 33 of the Law of Ukraine “On the Lease of Land”), who
owns the right to use a substantial part of the territory of agriculturally used areas, has the preferential
right to conclude a lease agreement on terms not worse than the conditions for the specified person. At the
same time, in the presence of a proposal of a person who has a preferential right to renew the lease, the
preferential right to conclude a lease agreement for the same land is not applicable.

In accordance with Paragraph 5 of Article 8-2 of the Law of Ukraine “On the Lease of Land” the
right to lease (sublease) land plots acquired by a person who owns the right to use an essential part of the
territory of agriculturally used areas with the transfer in exchange for the right to use another land plot,
acquires and implements with the following features:

- the term of the lease (sublease) must not exceed the term of use of the land plot under an agreement
to be concluded in return;

- the size of the rent (payment for sublease) must correspond to the rent (payment for sublease) under
an agreement to be concluded in return;

- the tenant does not have a preferential right to purchase a leased land plot in case of sale;

- the tenant (sub-tenant) has no right to compensation by the other party to the contract of expenses
for improvement of the leased land, for renewal of the lease contract (sublease) for a new term in case of
objections of the other party to the contract;

- in case if the land to which the right to transfer is transferred in the absence of access from the edge
of the territory of the agriculturally used areas, the person who owns the right to use a substantial part of
the territory of agriculturally used areas, is obliged to provide the land-user the right to pass and drive to
such a land plot on the terms of a free land easement;

- in case if a person who owns the right to use an essential part of the territory of agriculturally used
areas leases (subleases) several land plots belonging to one person the land plots, the right of use of which
are transferred in return, shall be connected by common borders.

It should be noted that when making conditions which are different from the above-mentioned in the
lease (sublease) contract of a land plot, the right to which is transferred in exchange, is allowed only with
the consent of the other party to the contract.

From January 1, 2019, in accordance with the analyzed amendments to certain legislative acts of
Ukraine regarding the solution of the issue of collective land ownership and land use, a special procedure
for leasing land owned by the state or communal property under the field roads is also introduced. Thus,
land plots of the state or communal property under the field roads designed for the access to land plots
located in the territory of agriculturally used areas (except for field roads limiting the territory) are leased
without carrying out land auction to owners and/or users of land plots, adjacent to the land plots under
such field roads. The term of lease of such land plots is 7 years [1, para. 5 art. 37-1].

At the same time, it should be noted that the lease of land plots of the state or communal property
under the field roads designed for the access to the land plots is carried out provided the free access of all
landowners and land-users to their land plots to use them for their intended function.

It should be paid attention to the fact that, in accordance with the legislative changes, land plots under
the field roads, located in the territory of agriculturally used areas (except for the field roads that restrict
the territory), can be used by the landowner (land-user) as a passage (driveway) to other land plots located
in such a territory, and for the cultivation of agricultural products.

Moreover, in accordance with the legislative changes to the Land Code of Ukraine, from January 1,
2019, the term of use of land plots of the state, communal and private property for agricultural purposes
(emphyteusis), as well as the term of use of the land of the public or communal property for building
construction (superficies) cannot exceed 50 years (Art. 102).
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Article 98 of the Land Code defines the content of the right of land servitude, the changes of which
also occurred on January 1, 2019. Thus, the term of validity of the land servitude established by the agree-
ment between the person who requires it and the land-user cannot be longer than the term for which such a
land plot has been transferred for use to the land-user.

The Land Code of Ukraine (Art. 37-1) establishes the specifics of the use of land under the field-
protective forest strips. Such plots, if they limit the territory of agriculturally used areas, are transferred to
the permanent use of the state or municipal specialized enterprises or leased to the physical and legal
persons with the obligatory inclusion to the lease of land the conditions for the maintenance and pre-
servation of such strips and ensuring the fulfillment of their functions of agro-forestry land reclamation. A
lease agreement for a land plot under the field-protective forest strips should also contain conditions for
the maintenance and preservation of such strips and ensure that they perform the functions of agro-forestry
land reclamation. The rules for the maintenance and conservation of the field-protective forest strips
located on the agriculturally used areas should be approved by the Cabinet of Ministers of Ukraine.

The land market is an important segment of the market economy and ensures the implementation of
relations between its parties. The land is considered in the economics as an operational or exhaustive
resource. The special status of land in the country’s economics and its properties determine a number of
specific features of this market:

- the magnitude and nature of the demand and supply of land plots due to the political system of the
society, geographical and historical factors, the state of infrastructure and the level of the development of
the region as a whole, as well as the irrationality of its value;

- lands are differentiated by quality and positioning. Additional investments of labor and capital allow
economically to improve fertility and to obtain a great return from the land, which is practically possible
in all areas;

- limited supply of land resources is enhanced by private property relations. Under market conditions,
landowners prefer not to sell their land plots, but to lease them for having a stable income. Therefore, even
a small part of the land fund is offered for sale, which is not an adequate response to the growing demand;

- legal registration of transactions in the land market requires mandatory state registration and
complicated, expensive legal registration. This requires the presence of the state in the processes of market
regulation [5].

At the present stage it can be stated that the land relations formed in Ukraine do not encourage but
impede the effective use of land-resource potential. Therefore, the land has always been, is and will
remain a special object of social relations, which is characterized by spatial constraints, irreplaceability,
constant location, etc. The value of land as a leading resource of human development in rural areas, where
it is not only a spatial basis, but also a main means of production, cannot be overestimated [6].

Conclusions. The most important place in the development of land relations is the system-institu-
tional transformations. Their main goal is to create an effective infrastructure of the land market — a set of
systems, services, enterprises and organizations serving the market and providing a normal mode of
operation. A prerequisite for a successful land reform is the formation of new economic institutions: the
state and regional regulation, legal support, registration of rights and transactions, financial support,
organizational development. The purposeful integrated land policy of the state will strengthen the market
relations in Ukraine, the stability of economic development, and increase the competitiveness of the
economy.

The analyzed legislative changes provided for in the Law of Ukraine “On Amendments to Certain
Legislative Acts of Ukraine regarding the Solution of the Issue of Collective Land Ownership,
Improvement of Land Tenure Rules of Agriculturally Used Areas, Prevention of Raiding and Stimulating
the Irrigation in Ukraine” dated July 10, 2018, No. 2498-VIII and introduced after January 1, 2019, are
one of the attempts to improve the legal regulation of the agricultural land regime for commercial farming,
farm enterprise and private peasant farming. The proposed changes will help solve most of the existing
land use issues in the agriculturally used areas and will help prevent violations of rights and protected by
the law interests of landowners and land-users. It should also be noted that the trends observed in the
agrarian sector of the country’s economy indicate that, even after the possible lifting of the moratorium on
the alienation of agricultural land, the lease of land will continue to remain the basis of agrarian land
tenure in Ukraine for a long time. Therefore, these measures will be useful in the future market circulation
of agricultural land.
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AYBLT IIAPYAIIBLIBIFBI MAKCATBIH/IAFBI JKEP HAPBIFBIH YIIBIMIA CTBIPY IbIH
KAPKBLIBIK-KYKBIKTBIK ACIEKTLIEPI
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"Yepracckuil yuebHO-HayHbId HHCTUTYT [BY3 «VHHBEpPCHTET GAHKOBCKOTO JIea», Y KpauHa,
Yepkacckuii MHCTHTYT T10%apHOi Ge3onacHocTy uM. I'epoes UepHOObLIsA
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SOCIAL ADAPTATION OF JUVENILE PRISONERS
IN THE POST-PRISON PERIOD:
THEORY AND PRACTICE

Abstract. The article has developed mechanisms for post-prison adaptation of juvenile offenders. The problems
of successful post-prison adaptation of a minor released were identified.

Keywords: post-prison adaptation of convicts, resocialization, post-prison adaptation measures for juvenile
offenders, the penal system of Russia, educational colony of the Federal Penitentiary Service of Russia, fundamental
rights and freedoms of convicted persons, principles of humanism in penitentiary institutions of the Federal Peni-
tentiary Service of Russia.

At present, from the point of view of achieving the goals of punishment, the issue of ensuring the
post-prison adaptation of juvenile convicts and preventing recidivism in this environment is of significant
importance. This is especially important due to the fact that there is no proper system for individual
prevention of relapse, as well as a special pre-trial study of the identity of a minor offender.

Work out today, clear recommendations have not been formulated to the court of general jurisdiction
regarding the election of a measure of punishment for him in the form of real imprisonment of a minor
defendant in Russia, juvenile courts do not fully work as an independent judicial body. There are no
regulated standards for juvenile technology. There is only the legislative base of international practice
(experience) of friendly justice in the relations of the child.

In addition, at present, the relevant state bodies do not properly monitor and supervise the behavior of
minors, conditionally convicted, released on parole from serving a criminal sentence, and there is no
mechanism for providing social assistance to convicts in the post-prison period after serving their
sentence. Convicted adolescents are left to their fate again.

The result of the lack of rehabilitation activities, vocational guidance (real employment), post-prison
adaptation of convicts, as well as systematic preventive work with them is often their socio-psychological
degradation, the spread of criminal subculture and the growth of recidivism in modern Russian society.
We believe that the process of introducing people who have been released from the FSU “Educational
Colonies” of the Federal Penitentiary Service of Russia into the social environment should be not only
voluntary, but also forced (total) in nature (control, supervision, etc.).No matter how the juvenile convict
spent this day, it is important what and how he learned from it'.

International experience indicates the advisability of creating a special public probation service to
solve the problems. The main goal, which is to facilitate the post-prison adaptation of juvenile convicts
who have served their sentences, whether or not connected with isolation from society (assistance in
restoring socially useful ties, social, domestic, employment, providing psychological support, establi-
shing relationships with relatives and relatives), as well as preventing them from committing new
recidivism.

"Nesterov A. Actual issues of the rights and freedoms of juvenile convicts serving sentences of imprisonment: sociological
aspect // Power. 2016. N 1. P.88-94.
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Such an approach generally reduces the level of crime (including recidivism) in society, prevents
the criminalization of the individual, reduces the burden on the Russian penitentiary system and contri-
butes to the achievement of the goals of punishment (correction and formation of the individual on the
right path).

The probation service should be authorized to interact with various interested bodies, organizations,
as well as with the families of juvenile prisoners and the public in order to involve them in the process of
effective correction, post-prison adaptation and social rehabilitation, especially of juvenile prisoners. In
this regard, it is also necessary to develop a set of measures to prepare juvenile convicts for release from
places of deprivation of liberty, including by creating special adaptation sections with semi-free conditions
in institutions of the Federal Penitentiary Service of Russia. That will facilitate the process of post-prison
adaptation of juvenile prisoners'. For juvenile prisoners, lectures should be organized on social and
political changes in modern Russian society, legal culture, aimed at correcting their behavior.

And some categories of juvenile convicts can be given the opportunity to transfer to lighter condi-
tions of serving their sentences with the permission of short-term trips to the place of intended residence.
In addition, under the auspices of the probation service, it is necessary to create social centers for the post-
prison adaptation of convicts, aimed at social and rehabilitation assistance, the re-socialization of persons
released from prison, and the prevention of recidivism.

We also note that from the point of view of preventing recidivism and improving the functioning of
the penal system, it is imperative that the country's penitentiary institutions, with the assistance of the
probation service and internal affairs agencies, monitor the level of post-prison relapse among released
minors within three years after their release.

Based on the foregoing, it is necessary to adopt at the federal level and at the level of the constituent
entities of the Russian Federation legislative acts aimed at regulating the problem of post-prison
adaptation of minors released from prison.

In particular, it is necessary to create a legislative and legal base to ensure the activities of the proba-
tion service in the Russian Federation for juvenile offenders (following the example of the foreign
experience of “Friendly Justice for the Child”).

The legal basis for the activities of the probation service in Russia may be the Federal Law “On the
Federal Probation Service”, the Regulation on the Federal Probation Service, as well as the introduction of
appropriate amendments to the Criminal Code of the Russian Federation, the Criminal Procedure Code of
the Russian Federation and the Criminal Executive Code of the Russian Federation and other regulatory
legal acts juvenile technology in Russia.

The problem of post-prison adaptation of a minor released to conditions in a normal social
environment at large is connected with the fact that for some time they have been torn out of the process
of social development. Teenagers were deprived of their liberty, limited in independence of decision-
making, and during this period they formed executive discipline (in the Russian penitentiary system), and
such quality as self-organization was lost by 80% - 97%.

It is also important that many of the offenders were deprived of normal conditions of upbringing
(they were brought up in boarding schools for orphans or in a "dysfunctional family"). So, the deformed
value system was the result of various negative deviations in the process (primary or secondary) of socia-
lization and became one of the reasons for their crime’ Namely, the solution of the problems of socia-
lization, the process of becoming an individual (convicted) socially active person through training and
familiarization with those cultural, social and legal values and relationships that form the basis of
citizenship and social life in a modern legal state, should become the main activity of specialists working
with this category of minors.

The process of post-penitentiary adaptation of a convicted juvenile can be considered successful if
socially useful contacts in the main areas of life are restored at the prisoner who has returned from places
of detention, and ties with the criminal environment are broken.

"Nesterov A. The essence and basic principles of social work in prisons for juvenile convicts / Human capital. 2015.
N 4(76). P. 160-168.

2Nesterov A. The essence of institutional socialization of children and adolescents without parental care / Human capital.
2011. N 3(27). P. 134-138.
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The characteristic features of the post-prison adaptation of juvenile offenders are the following:

1) the process of successful post-prison adaptation, which is as follows: normal relations in the
family, housing, a permanent place of work, useful leisure activities are provided,

2) this socio-psychological process begins with the release of juvenile offenders from punishment and
ends with the achievement of a correspondence between expectations - the requirements of society
(individual social groups) and the appropriate behavior of a previously convicted teenager in society;

3) the task of post-prison adaptation in this category of people is to introduce them to life without the
right restrictions associated with punishment in a new or changed, previous social environment, implying
their free and voluntary submission to the regulatory requirements of this environment and criminal law
norms;

4) the post-prison adaptation of those released from punishment also depends on the adaptation skills
and abilities inherent in the individual initially and brought up in the conditions of the execution of the
sentence (in the penitentiary institution of the Federal Penitentiary Service of Russia);

5) the success of the post-prison adaptation of those released from serving their sentences largely
depends on the correlation of the system of personal settings of the released person and the requirements
of the environment (the collective in the educational environment (comprehensive school, vocational
school), the labor collective, the closest domestic environment, family);

6) the post-penitentiary adaptation of those released from punishment can be ensured only if there is a
positive interdependent social orientation of the microenvironment and the personality of the convict,
compatibility of social expectations of the environment and moral positions, value orientations of the
individual [1, 2, 6,9, 11].

Work with a minor preparing to be released from prison may be carried out in the following areas:

1) Diagnosis of the current level of development in order to determine the degree of development,
personal resources of the minor convicted to successful post-prison adaptation in non-custodial settings;

2) Educational work in the field of resources of the territory where the minor is going to live at large,
in the field of education and employment, in the field of a healthy lifestyle (help in solving medical
problems, if any?);

3) Work with psychological problems of a minor convict (including sexual orientation);

4) Work to solve legal, social problems;

5) Work with the family and social environment of the minor convict;

6) Assistance to a minor convict in employment and professional education in a non-prison system.

Educational work can be carried out in the form of interactive lectures and trainings. Also, booklets
and posters can be issued in each of its directions. Since research data and practical training experience
show that for the most part juvenile offenders are better able to perceive vivid information and difficult to
master texts and lectures, it is desirable that the classes take place interactively, including elements of
training and role-playing games.

Educational work should occur adequately to the interests and situation of the colony inmates for
whom it is carried out. For example, a convicted person who still has to serve a long term of punishment is
not interested and meaningless to organize classes on education in the field of employment. Interactive
educational trainings are well accepted by adolescents if the number of participants in them is limited to
10-12 people.

Educational work can be carried out in the following areas:

1) Education on the resources of the territory in which the minor lives “free”.

The list of organizations about which the inmates of the colony will be informed should include:-
healthcare organizations;- organization of employment;- educational organizations; - psychological and
social centers;- leisure centers;- organizations within the municipality.

2) Education in the field of rights and obligations in labor relations, in the field of employment.

Most teenagers have very little idea of where and how they will get a job. Moreover, they believe that
getting a job is simple enough that they can easily cope with this task as soon as they are free. The
convicts do not have clear plans for where they will go, what they will do first.

At the same time, they understand that the fact that they were serving a sentence in a colony can
greatly interfere with their employment, because for employers they will appear in an unfavorable light.
These two conflicting opinions prevent teens from thinking in advance about their future employment,
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identifying for themselves the steps that they will take immediately after release, and studying their rights
and obligations in detail.

There are a number of things that they would need to know. In addition to employment for a number
of posts for which one of the requirements indicates the absence of a criminal record (Ministry of Internal
Affairs, Federal Security Service, Ministry of Emergencies, Federal Security Service), refusals to hire on
the basis of a criminal record in other cases constitute a violation of human rights and labor law (Article 2
and 3 of the Labor Code of the Russian Federation).

3) Education in the field of education. Convicted juveniles need to gain knowledge about what
methods exist to acquire additional education or to continue what they started, how and where to study,
what forms of education exist, and so on [2, 4, 8, 14-16].

4) Education in the field of a healthy lifestyle.

The peculiarity of this direction of educational work is that it should not cause or increase the interest
of the adolescent in what it is directed against. Sometimes, for example, a lecture on the dangers of drugs
can cause interest in trying these drugs.

It is very effective when lectures and trainings are not built in the form of a ban, but allow the
teenager to get more information about the mechanisms and consequences of various kinds of addictions,
so that, with this information, he can make the right choice. The main work with a freed minor must be
systematic, properly planned, carried out by all specialists in a single algorithm.

Work with a minor must necessarily begin with establishing contact with a specialist so that the
teenager learns to receive help from him. Measures to prepare juvenile convicts for release must pursue a
common goal and be surely interconnected.

An indispensable condition for the success of the rehabilitation process is the interest of adolescents
themselves in the results, as well as their families, the state as a whole. The main goal of preparing minors
for release is to help them successfully integrate into society, to realize their place in life. Thus, the post-
prison adaptation of juvenile offenders should be preventive, rehabilitative and restorative in nature and
should be aimed at their socio-economic, cultural, moral, psychological and legal well-being.

A. 10. Hectepos

K. T'. PasymoBckwmii aT. Mockey MEMJICKETTIK TEXHOJIOTHS XKoHE 0acKapy YHUBEpCUTETI, Peceit
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THE FINANCIAL MECHANISM FOR PROVIDING
INVESTMENT LENDING TO THE ECONOMY OF UKRAINE
WITH THE PARTICIPATION
OF INTERNATIONAL FINANCIAL INSTITUTIONS

Abstract. In the article, based on the analysis of investment and credit activity of Ukraine in quantitative and
qualitative indicators during 1993-2018, the main tendencies have been identified, and an estimation of the efficiency
of investment lending to the economy of Ukraine with the participation of international financial institutions has been
made; the conceptual basis, to which in its essential relationship the concepts of "investment", "credit", "investment
credit", "investment lending" are included, has been clearly defined; the author’s position on understanding the
concepts of "investment lending with the participation of international financial institutions" and "a financial mecha-
nism of investment lending with the participation of international financial institutions" has been shown; the financial
mechanism of investment lending with the participation of international financial institutions has been developed, its
principles have been substantiated, its functional structure and characteristic features have been determined; risk
management, improving the efficiency of state target programs implementation, and development of institutional
infrastructure have been highlighted; practical recommendations aimed at increasing investment activity and
investment efficiency of projects implemented by international financial institutions have been developed.

Keywords: economic growth, investments, foreign investments, investment lending, international financial
institutions, financial mechanism of investment lending.

Introduction. The sign of the beginning of the new millennium, besides the other, can be seen in the
adoption of development strategies aimed at overcoming global challenges and ensuring sustainable
economic growth by many countries, where socially-oriented goals for the development of human capital
as the main driving force of dynamic transformations in all spheres of public life have become priorities.
In accordance with this, the world’s policy of reforming, defining main branches and directions of moder-
nization is changing [1]. At the same time, achieving success in implementing such strategies requires a
clear understanding of the problems that have long been of a chronic nature, or the emergence of new
challenges, the need to mobilize the full potential of the country and attract significant financial resources.
The latter is determined by the resilience of the financial sector, which has been weakened by crises and/or
has not recently acquired due quality due to the processes of "purification", as well as by the ability to
attract and effectively use long-term external investment for development. The latter are mainly provided
by International Financial Institutions (IFIs) — trusted specialized financial institutions that can develop
international cooperation, meet financial needs, support policies, standards, and projects for solving
problems at the national and global levels.

Methods of research. The problem of studying external financial assistance in the context of current
economic problems and historical experience is quite broad and is the subject of scientific pursuit by many
researchers. In this aspect, the theoretical and methodological basis are formed by works of S. Black,
M. Busse, R. Campbell, J.H. Dunning, J. Emerson, L.A. Hahn, D.W. Jorgenson, J.M. Keynes, C.P. Kin-
dleberger, A. Marshall, R. Merton, F. Modigliani, J.D. Sachs, W.F. Sharpe, R.M. Solow, S. Vernon, etc.

However, the theoretical and applied aspects of investment lending with the participation of IFIs
require a more in-depth study. Researchers confirm the undeniable role and contribution of the IFIs to
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solving problems of developing international financial architecture, supporting the accelerated economic
growth of developing countries, taking into account the impact of global economic phenomena and
peculiarities of national economies (J. Bitzer [2], D. Vintila [3], J. Carbajo [4], M.Carkovic et al. [5],
R. Cezar [6], A. Gel [7], S. Guris et al. [8], Y. Prekazi, A. Pasjaqa et al. [ 9], E. Ruziyeva, A. Nurgaliyeva
etal. [10], J. Toskovic and J. Kisin [11], etc.).

Among others, the consideration of the issue of poverty alleviation by attracting foreign investment in
accordance with the Millennium Declaration is worth noting (N. Stern [12], M. Klein, S. Aaron and B.
Hadjimichael [13], MT Musakwa and NM Odhiambo [14 ], E. van der Sluis and O. Durowah [15], etc.).
However, foreign investment is treated ambiguously in countries with significant natural deposits, when
foreign exchange inflows excessively increase exchange rates, investment projects are mainly aimed at the
extractive industry, which leads to the loss of others, in the end — there is no economic growth and poverty
reduction, however fraud and corruption for easy enrichment of particular groups of people of the
countries are stimulated. Therefore, to prevent such imbalances, along with investments, a weighted
macroeconomic policy is needed.

One cannot ignore the study of Ukrainian scientific schools, which is devoted to attracting foreign
investment, investment management, investment lending and project financing, in particular the works by
O. Baranovsky [16], Y. Berezhny [17], O. Vovchak [18], B. Danylyshyn [19], V. Gayets [20], Y. Zhalilo,
O. Lapko [21], T. Mayorova [22], A. Peresada [23], A. Chukhno [24], and others. At the same time,
paying tribute to the scientists’ scientific progress, it is worth noting that the issue of improving the
financial mechanism of investment lending with the participation of international financial institutions is
still not well-studied.

The purpose of the article is to identify trends and assess the effectiveness of investment lending to
the economy of Ukraine, to develop a financial mechanism for investment lending with the participation
of international financial institutions with justification of its principles, definition of functional structure
and characteristic features, development of practical recommendations aimed at increasing investment
activity and investment efficiency of investment projects funded by international financial institutions. —

Results.

1. Main tendencies and efficiency estimation of investment lending of the economy of Ukraine with
the participation of international financial institutions. Since 1993 and to date, IFIs have implemented
more than 500 projects in Ukraine, with financial investments totaling about $ 21 billion and € 7 billion.
Among all the IFIs, EBRD provided the greatest levels of financing the economy of Ukraine during 1993-
2018 — € 7.376 billion and € 5.053 billion, which is 43% of the total amount of loans received from the
IFTs. In second place is the volume of loans from IBRD — $ 11.746 billion (39%), and in third place are
loans from the EIB — € 2.524 billion, and in fourth one is IFC, which provided $ 2.283 billion. The lowest
funding to the Ukrainian economy came from BSTDB — $ 397 million and € 68.4 million.

The active involvement of financial resources of IFIs began in 2003, as a result of an increase in the
number of projects implemented in Ukraine with the participation of EBRD, IFC, EIB, BSTDB and
IBRD. Thus, in 2006, 32 projects were implemented, which is the maximum value for the analyzed
period, for comparison in 2017and 2018 their number was 24 projects per year. During 1998-2018, 253
projects were completed, 84 projects are currently active, 37 projects have been approved and signed by
the Verkhovna Rada. IFIs pay out 26 projects, and repayment of loans is made according to 48 projects;
IFIs have canceled 36 projects. It should be noted that the dynamics of attraction of IFIs financial
resources is rather heterogeneous and not characterized by constant growth. Despite the fact that about
73% of projects are implemented in the private sector, the largest amount of funding comes directly to
projects in the public sector of the country. Over the past twenty years, the public sector has attracted
$ 12.29 billion and € 4.36 billion, while the private sector — $ 9.46 billion and € 3.29 billion. In 2017-
2018, 34 projects were implemented in the private sector ($ 532.85 million and € 1093.7 million), while in
the public sector there were 14 projects, totaling $ 150 million and € 854.5 million.

The main industries supported by IFIs are agribusiness, the financial sector, industry and infra-
structure.

IFIs operate a wide range of financial instruments, ranging from loans and guarantees for investors
and enterprises to equity participation in companies or investment funds. In Ukraine, the main instruments
in the implementation of projects involving the financing by IFIs, according to the degree of activity, is
the provision of loans, equity investments, guarantees and participation in the allocation of risk.
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Understanding the situation concerning investment lending to the economy of Ukraine with the
participation of IFIs will not be complete without analyzing the state of using funds in relation to the
planned and actual volume, and assessing the effectiveness of supervision and control by the responsible
executor. Thus, during 2014-2016, the percentage of using IFIs funds for projects under implementation
and the final stage of implementation amounted to 49.43% in 2016 compared with 93%, 78% and 69% in
2011, 2012, and 2013 respectively (figure 1). In other words, there is a tendency for systematic non-
fulfillment of planned financing volumes, as a result, an unsatisfactory level of efficiency of using IFIs
funds. In particular, the housing sector (housing and utilities sector) is the worst, almost critical one.
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Figure 1 — Use of IFI funds by sectors of the economy, 2014-2016.

Source: compiled by the author on the basis of processing [25].

Among the reasons for this situation, let us note the following ones: the Ministry of Finance of
Ukraine did not ensure the effectiveness of monitoring and control over the activities of responsible
executors, did not develop the necessary regulations and guidance materials on the maintenance of a single
register of investment projects that are of priority importance for the economic development of the country
and financed by IFIs, moreover it did not conduct their expertise, which, in turn, provokes the risk of
corruption; regarding the portfolio of IFIs active investment projects priority, the funds are given to the
development of energy, transport and utilities sectors; there are violations of the established requirements,
preparation not in full, delays in terms of preparation of projects (sometimes almost three times) on the
part of their initiators and responsible executors; unsatisfactory work of responsible executors —
1) unsatisfactory sampling of funds for all sectors (it did not even begin for some projects, including for
SMEs, because responsible executives were not identified); 2) cancellation of $ 103.1 million (more than
2.5 billion UAH), as a consequence of non-use of cheap long-term resources, ineffective use of budget
funds, failure to achieve the goal of a project.

Thus, the analysis has shown that current investment and credit mechanisms and tools did not become
systematic, integrated, perfect and effective, it has confirmed the necessity and importance of the
formation and implementation of a financial mechanism of providing investment lending with the
participation of IFIs as one of the priorities of investment policy within the framework of realization of the
economic policy of the state.
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2. The financial mechanism of investment lending with the participation of international financial
institutions. The development of conceptual approaches to building a financial mechanism for investment
lending with the participation of IFIs requires a clear definition of the conceptual basis, which includes the
concepts of "investment", "credit", "investment loan", "investment lending" in their essential relationship.
Without going into the scientific discussion, but taking into account different points of view of their
interpretation, we express our own position on understanding:

First, the concept of "investment lending by international financial institutions" as a process of
providing loan capital in the framework of multilateral interaction of participants in the international
assistance program (project) aiming at realizing purposes of the long-term development on the principles
of harmonization and unification of procedures and rules, coherence with national priorities, partnership,
focus on the result of management. This approach allows to emphasize the peculiarities of subject-object
communications of the multilateral interaction of the participants of the investment process, to emphasize
the target benchmarks and principles, and to take into account the obligation to manage the process of
investment lending.

Secondly, the concept of "financial mechanism of providing investment lending with the participation
of IFIs" as a tool for building financial policy and the formation of financial relations, respectively,
interconnected and interdependent financial methods and tools for the implementation of investment
projects in all phases of their life cycle, based on regulatory and legal, informational, infrastructural and
technological support, takes into account the features of financial regulation and the influence of financial
instruments on the achievement of purposeful changes in the results of investment and credit activities in
order to obtain socio-economic effects of sustainable economic growth.

The purpose of the financial mechanism of providing investment lending with the participation of
IFIs is to harmonize the interests and coordinate the actions of all involved entities for further obtaining
socio-economic effects from the implementation of investment projects.

The implementation of the mechanism is based on a combination of general and special principles,
which can be conditionally divided into three categories: investment-lending oriented, strategically
oriented and socially-oriented.

Investment-lending oriented principles include the principles of urgency, payment, security, payback,
which are conditioned by the very essence of the loan and the credit process. In our opinion, investment
activity should be based not only on the general principles of lending but also on the basis of the
following:

— balance of interests and risk, that is, selection of the most optimal investment decisions, based on
the determination of an acceptable level of risk and the probability of achieving the desired socio-
economic effects;

— protection of the rights and interests of the participants, namely the provision and implementation
of a mechanism of legislation that promotes protection of fundamental rights, equal opportunities for
access to resources from investors, provision of guarantees, compensation and restitution;

— effectiveness and target use of funds — directing received financial resources to clearly defined
project goals;

— transparency — availability and openness of information on planning, implementation and
evaluation of investment projects.

Strategically-oriented principles are defined as the special principles of the proposed mechanism,
which specify its characteristic features in terms of complexity, consistency, coherence, integration, taking
into account the innovation potential, strategic correlation, adaptability, variability, use of technological
progress, strategic partnership.

Socially-oriented principles are important, because the implementation of any investment project
must take into account the obligation to achieve a social effect, namely:

— The principle of social responsibility is manifested through the emergence of investors’
responsibility for the consequences of their investment activities (choice of methods and criteria) for
society (consumers, employees, partners).

— The principle of social effectiveness is realized through obtaining not only economic, but also social
benefits from the implementation of investment projects through increasing the number of jobs, ensuring
decent working conditions, improving social infrastructure and the environment as a whole.
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— The principle of environmental efficiency of investment and credit activities includes taking into
account the environmental factor at all stages of investment, giving priority to environmentally-oriented
projects for improving the environment and ensuring environmentally balanced production and provision
of services.

In practice, the indicated principles of the financial mechanism will promote the search and effective
use of financial resources in order to increase financial stability, profitability, profitability and innovative
activity of business entities on the one hand, and the growth of investment activity, social efficiency and
responsibility of all other participants in investment lending, on the other hand.

The financial mechanism for providing investment lending to the economy with the participation of
IFIs can be considered in the system-targeted approach, where its input is determined by a set of
approaches, methods, forms and tools for attracting financial resources of IFIs; in the future, during the
implementation of an investment project by the life cycle phases, transformation of financial resources is
carried out, and at the end the goal of the investment project and socio-economic effects are achieved.

According to the organizational-economic approach, it combines interconnected organizational-
economic and financial subsystems (figure 2).
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Figure 2 — The financial mechanism for providing investment lending with the participation of IFIs.

Source: the author’s own development.

Successful implementation and functioning of the financial mechanism for providing investment
lending with the participation of IFIs depends on a number of financial instruments that affect the invest-
ment climate, investment activity and investment and lending business. In particular, such instrument as
financial regulation (direct regulatory methods) allows to create conditions for financial actors, respec-
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tively, to achieve the planned socio-economic effect of an investment project / program through the instru-
ments of budget, fiscal and tax policy. Direct regulatory methods are implemented by the state through
adequate legislative framework for implementation of the system of public-private partnership, concession
agreements, transparency of licensing processes and granting of permissions, elimination of difficulties
with land use, etc., that is, they eliminate possible obstacles during the preparation of an investment
project.

Taking into account the specificity of investment lending, it is possible to distinguish financial leve-
rages in the pre-investment, investment and operational phases according to the life cycle of the project.

Thus, financial leverages of the first group include budget allocations (grants, subsidies, subventions,
loans), interest rate policy of financial intermediaries; the second group includes taxes, charges, fees,
depreciation policies, free economic zones; the third group includes profits, financial instruments of
increasing financial assets, the value of intangible assets.

Effectiveness of financial leverages is directly related and / or depends on financial and political
stability, direct regulatory methods, developed institutional infrastructure, favorable investment climate
and investment activity. In particular, financial and political stability contributes to the reduction of the
probability of occurrence of risks (political, currency, inflation) during the implementation of projects.
The existence of a favorable investment climate increases the possibility of attracting more investment
resources not only from the outside but also within the country, indicating a reduction in bureaucratic
pressure on the project, which in turn accelerates its implementation (life cycle) and increases its
investment returns.

The organizational and economic subsystem of the financial mechanism is implemented through a set
of types of security, namely, regulatory, informational, institutional, technological, and the other one
(financial subsystem) allows to provide integrated investment lending through systematization of the
process of realization of investment projects by the life cycle phases (pre-investment, investment and
operational), compliance with a consistent algorithm of relationships between key actors (IFIs, public
authorities, business entities and other financial intermediaries) to achieve the main determined objectives,
use methods and tools, taking into account the effect of the leverage, effectively use the attracted amounts
of financing, optimize risks and get guaranteed future effects.

The implementation of investment projects with the participation of IFIs requires an integrated
approach to risk management at all stages of the project life cycle (table 1).

Thus, it is important for the pre-investment phase to identify and take into account internal risks
associated with errors in the calculation of the business plan of the project. They include, in particular,
mistakes in the borrower's cash flow projections and forecast calendars for servicing and repayment of
debts, discount rates, and others, as well as inaccuracies and incompleteness of information, and lack of
credit security. The investment phase combines managing both internal risks (excess of established
budgets, procurement problems, technological problems and delays in the production / construction pro-
cess, etc.), and external ones (currency, market, inflation risks). At the operational phase of the life cycle
of the project, certain risks may remain, for example, technological, insolvency risk, the risk of non-
fulfillment of counterparty obligations, but the external risks of the macro environment have the greatest
influence at this stage.

However, in our opinion, when implementing the system of risk management of investment lending
with the participation of IFIs, it is necessary to take into account, along with other, the specifics of each
individual investment project, namely its sphere of implementation, strategic importance, participants,
investor category, scope and volume of the project. The latter affects both the definition of the investment
project category (small project, large project or megaproject), and the overall complexity of the mana-
gement system for the implementation of investment projects, including the risk management system.

Modern practice, including domestic one, has shown that improving the efficiency of implementation
of investment projects allows merging projects into target programs, megaprojects at national and regional
levels in order to implement the priority areas of state policy. This approach involves the formation of a
single center of financial responsibility, which is assigned the functions of strategic management,
monitoring the implementation management system and prompt response to emerging risks at each stage
of the implementation of megaprojects. A characteristic feature of megaprojects is their target orientation
for the development of the economy, the creation of infrastructure facilities, and the improvement of the
quality of life of the population through the implementation of interconnected projects in one or related
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Table 1 — Types of risks that arise at different life cycle phases of an investment project

Life cycle phase Risk relative
yelep Risks by spheres of manifestation to the financial
of a project .
mechanism
Informational risk (incompleteness, inaccuracy, false information about the parameters Internal
of the investment project)
Marketing risk (low market research) Internal
Pre-investment | Environmental risk (insufficient assessment of the natural and climatic conditions of Internal
the project implementation and the impact of its implementation on the environment)
Political risk (lack of support or even impediment to the implementation of projects by
0. External
the authorities)
Financial risk (non-fulfillment of established budgets of the project, insufficient
Internal
solvency of the borrower)
Non-payment risk (breakdown of contractual obligations both between project Internal
participants and between suppliers, contractors)
Market risk (changes in market prices, market conditions) External
Investment - - -
Currency risk (fluctuations in exchange rate) External
Inflationary risk (the rate of inflation will be higher than it was taken into account in
. External
the project)
Production and technical risk (insufficiently reliable technologies, supply disruptions, .
. internal
technical problems)
Economic risk (instability of the current economic situation, increase of tax rates) External
Credit risk (risk of non-repayment of interest and project loan) Internal
Environmental risk (harmful effects to the environment from the project Internal
implementation)
. Political risk (uncertainty of the political situation, change of the foreign policy
Operational orientation of the country, instability of the legislative framework) External
Production and technical risk (supply disruptions, technical problems) Internal
Social risk (poor working conditions, negative impact on the local community) External
Risk of bankruptcy (impossibility to continue the activity of any of the project Internal
participants)
Source: developed by the author on the basis of [26, 27].

industries / territories for a certain period of time and within the defined funding. In particular, in Ukraine,
megaprojects are implemented by the state in the form of state and regional targeted programs with the
attraction of resources of IFIs under state guarantees in the transport, infrastructure, energy, industrial and
extractive industries, noting the significance of the results obtained at the state level. The analysis of the
results of the state target programs in Ukraine during 2016-2018 has shown the existence of systemic
problems in their implementation (table 2). This both confirms the imperfection of the existing orga-
nizational and economic system of the formation and implementation management of state target
programs, and causes changes in the legal framework and the methodology for evaluating the effec-
tiveness of the implementation of state target programs (STP).

To overcome unresolved problems and increase the efficiency of STP, we propose compulsory
adherence to the principle of priority by establishing the priority of the implementation of measures on the
basis of identifying the index of investment priority for each subproject, in particular:

I=Gy® Gg®Gp® - Gore, (1)

e

where G? 5 Gge , Glr)lb , Ggf_.’c are aggregate indicators characterizing the social, economic, budget and
environmental effectiveness of the investment project; wy is the factor weight; ng, ng, ny, ne. is the
number of indicators of social, budget and environmental economic efficiency of the investment
project.

Calculation of the multiplicative index of investment priority will enable to improve the quality of the
system of making management decisions and the success rates of the program as a whole (table 3).
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Table 2 — The main problems of implementation of state target programs in Ukraine during 2016-2018

Year
2016 2017 2018
Problems of implementation of state target
0, 0, 0,
programs Number % of the Number % of the total Number % of the
of STP total number of STP number of of STP total number
of STP (29) STP (24) of STP (14)
Lack of funding 6 20.7 3 12.5 1 0.7
The lack of financial reporting on the
implementation of the budget program 7 24.1 3 12.5 4 28.6
passport
Inconsistency of the amounts of funds used
with the indicators of financial statements 3 10.3 4 16.7 3 214
Violation of reporting deadlines 6 20.7 5 20.8 3 21.4
Inconsistency with the requirements
of the current legislation in the field of 9 31 6 25 12 85.7
development and implementation
Lack of analysis of the effectiveness
of the program 24 82.7 20 83.3 12 85.7

Source: compiled by the author on the basis of processing [28].

An important condition for investment lending with the participation of IFIs in Ukraine is the
development of institutional infrastructure, which entails not only the involvement of active participants in
the parabank sector — insurance and leasing companies, pension funds (state and non-state), financial
companies, etc., but also the introduction of new participants (for example, development funds),
improvement of schemes of interaction between existing participants (public-private partnership (PPP),
technology parks, specialized clusters) and expanding tools for “indirect” financing of projects (infrastruc-
ture bonds).

Discussion of results and conclusion. To develop investment lending to the Ukrainian economy
with the participation of [FIs, we offer the following:

1) Creation of a development bank as a state specialized financial institution, since the existing
Ukrainian Bank for Reconstruction and Development (UBRD), due to incorrect organization of the
mechanism of activity and uncertainty of its place in the banking system, does not fulfill its main assigned
task of financing domestic enterprises that carry out innovation activity. The development bank must,
among other things, monitor the implementation of projects and evaluate their effectiveness. In our
opinion, the regional level of the development of investment lending, will be enhanced by creating regio-
nal specialized investment funds, as well as a regional mortgage fund with the rights of a guarantor for
investment projects loans.

2) Improvement of the guarantee mechanism of investment lending through the development of
cluster structures, that will create a synergistic effect for the state, enterprises, as subjects of investment
and credit relations, territorial communities. Within the framework of the financial mechanism for
providing investment lending with the participation of IFIs, the role of clusters is seen in the ability to
provide guarantees for lending by IFIs, which are involved by companies participating in cluster. A
guarantee mechanism involving clusters has a number advantages both for IFIs (loan guarantees, risk
reduction for project failure, taking into account the relationship between the borrowing entrepreneur and
other cluster participants), and for the borrowing enterprise (the possibility of reducing the amount of
payment for the provision of guarantees compared to the local and bank guarantees), as well as for the
cluster itself (attraction of financial resources, technical assistance, which will speed up the project
implementation and its effectiveness). Among the priorities, we consider it expedient to carry out the
following actions: development of the legislative framework with the definition of the concept of
“cluster”, its types, sources of financing, support mechanisms (combining various instruments of state
support); formation of a management system for the development of clusters in accordance with
international standards, in particular, the European Secretariat for Cluster Analysis [29]; adoption of
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Table 3 — Formalization of the calculation of the project investment priority index

n
CF,
Calculation of the discounted payback period (DPB) DPB = min n( ax tr) ) (Z a+ r) )
Calculation of the net present value (NPV) NPV =¥, (1C+Frt)t
Defining the int 1 rate of ret IRR Z cr = INV
efining the internal rate of return (IRR) 2, T+ IRR)Y —
ST CF/
T|4at=1 7“
Defining the modified internal rate of return (MIRR) MIRR = a+ VgﬁCC)
T t
=1(14+7r)t
n S
Calculation of return on investment (ROI) A=)t
Pl=—g——
an — Zngi:)tt,
Defining the budget efficiency index b r Imwi"

t=1(14n)t

BFC, = TFCrect 4 TFCMdirect 4 NTR

Ns

Defining the social efficiency index of the project G = l_[ Si,'f"
k=1
Nec
Defining the environmental effectiveness index of the project Gy = 1_[ ect,‘:”‘
k=1
Ne
Defining the economic efficiency index of the project Gg €= l_[ ei,‘:’"
k=1
Calculation of the investment priority index of the project =Gy -Gye- szb - Ggoee

Note: CF - net cash flow per year t; IC - amount of investment in the project for t years; » - the value of the capital
attracted for the investment project (discount rate); ¢ — project duration; /NV — the investment value, presented as a positive
number; CF - income of the investment project in period t; CF{ - costs of investment project in period t; WACC - weighted
average cost of capital; w;— weight of value; aw; — value; - index of investment priority of the project; G — an indicator
characterizing the effect of the project as a whole (social, economic, environmental, budget); w,, w, — weight of the group of
indicators (defined by the expert method); InviF — the volume of state support of the project in year t; BFC,- budget cash flow
generated by the project in period t; TFC et _ direct tax cash flow of period t (tax revenues from project implementation);
TFCmdirect _ jndirect tax flow of the period t (tax revenues from non-investors); NTR — revenues from the value (property)
created during the project implementation.

Source: enhanced by the author.

sectoral / regional cluster support programs as part of cluster policy implementation at the state level. This,
in our opinion, will help facilitate cooperation and development of partnership between state and business
institutions for increasing competitiveness and sustainable economic growth in Ukraine

In addition, we consider it useful to introduce an investment ombudsman institute as an instrument
for protecting the rights of investors and the advisory body of the Cabinet of Ministers of Ukraine, basing
on good practices of various countries of the world with the further development of a relevant provision,
the definition of the purpose, tasks and powers of an investment ombudsman.

3) Recommendations for the introduction of new financial instruments. Among the factors contri-
buting to the unresolved problem of long-term resources and the limited availability of long-term bank
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lending to investment projects, it is worth noting the strengthening of bank capital and liquidity requi-
rements, in particular the new Basel III, CRR / CRD IV standards, which, in addition to raising the mini-
mum level of capital, its quality and transparency, are to include the introduction of different buffers of
capital and a leverage ratio (a limit on the debt that a bank can assume) [30]. Taking into account the
aforementioned, the implementation of such an instrument of financing as infrastructure bonds becomes
relevant. The participation of IFIs in the implementation of an investment project affects the confidence of
private investors in infrastructure bonds due to the reliability and stability of financial support for its
implementation, carrying out a perfect project evaluation procedure before its implementation, and
reduction in the risk of non-fulfillment of the project. All this increases the rating of infrastructure bonds
as an instrument of financial support of the project among other bonds in the market. In addition to
providing credit support, IFIs may separately issue infrastructure bonds both under the project, and in a
provided financing package, as well as their purchase and guarantee, attracting other investors’ attention to
them. Under current legislation and procedure established by the National Securities and Stock Market
Commission, IFIs may issue interest or discount bonds, including by way of a public offer. The practice of
IFIs shows that having high credit ratings, they are actively engaged in the issuance of a wide range of
bonds — global and corporate bonds, green, social and forest bonds and others in various currencies
[31-33]. The implementation of this experience will allow the development of investment lending in
Ukraine at a new level.

Along with the introduction of new financial instruments, it is important to expand the system of
investment incentives.

At the same time, the availability of financial resources and investment activity of financial
intermediaries can be improved by opening of refinancing from the National Bank under special programs
of support of specific strategic and priority investment projects with the determination of the term of its
provision for at least three years against 90 or 360 days at a reduced rate, and also by inclusion of lending
under the security of claims for inter-bank loans, loans for financing investment projects, loans secured by
insurance contracts.
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Figure 3 — The model of functional interaction in the investment project implementing process according
to the institutional approach.

Source: the author’s own development.
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4) Development and strengthening of public-private partnership. Taking into account the need for
additional financial resources for the implementation of investment projects, an effective mechanism for
attracting private capital is cooperation between private and public sectors in the form of public-private
partnership (PPP), implemented in the form of concessions, joint venture agreements, property
management and mixed contracts.

To improve the efficiency of the existing IFIs investment lending management system, we propose an
improvement of the model of functional interaction in the process of implementing the investment project
according to the institutional approach (figure 3).

The proposed model provides for such improvement measures: firstly, introduction of a mechanism
of public-private partnership to the interaction scheme; secondly, improvement of the institutional
infrastructure through the creation of a development bank; thirdly, expansion of financial instruments for
financing investment projects by issuing securities (bonds) by both state and international issuers to attract
long-term financial resources from the parabank sector; fourthly, the use of cluster structures to increase
the reliability of the guarantee mechanism of investment lending in obtaining loans from both IFIs and the
development bank.

Involvement of IFIs in the PPP not only allows technical assistance, and development of feasibility
studies of projects and other documentation at a high professional level, but also guarantees the holding of
transparent contests and attracting private and international investors.

Thus, the improvement of the financial mechanism of providing investment lending with the
participation of IFIs and the proposed practical recommendations create a reliable precondition for the
continuity of investment processes, making them systemic, comprehensive, and consistent with the
objectives of sustainable economic development in Ukraine.
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’baHKOBCKHH yHHBEpCUTET, Knes, Ykpanna

®UHAHCOBBII1 MEXAHU3M IPEJIOCTABJIEHUS
MHBECTHHHUMOHHOI'O KPEJUTOBAHMUS B 9dKOHOMUKE YKPANHBI
C YYACTUEM MEXJAYHAPOJHbBIX ®PUHAHCOBBIX UHCTUTYTOB

AHHOTanus. B cTaThe Ha OCHOBE aHAIM3a MHBECTUIIMOHHO-KPEIUTHON MESTEIBHOCTH Y KPAWHBI 110 KOJTHYECT-
BEHHBIM M KaueCTBEHHBIM IMOKa3aTessiM 3a mepuos 1993-2018 1T. BhIABIECHB OCHOBHBIE TCHICHITMM M JaHa OIleHKa
3¢ HEeKTHBHOCTH MHBECTUIIMOHHOTO KPEIUTOBAHMS SKOHOMHUKHN YKPAWHbI C YIaCTHEM MEXTYHAPOIHBIX (PMHAHCOBBIX
WHCTUTYTOB; YETKO OMNpe/IesieHa KOHIIENTyallbHas OCHOBA, K KOTOPO#l B CBOEH CYIIHOCTHON B3aUMOCBSI3U OTHECEHBI
MOHATHS "MHBECTULIMOHHOE KpenuToBaHue", "Kpenut", "WHBECTUIIMOHHBIN KpeAuT", "MHBECTULIMOHHOE KpPEIUTO-
BaHue"; c(OpMyJIPOBaHA aBTOPCKAs ITO3HULMS 110 MIOHUMAHUIO MOHATHH "MHBECTHIIMOHHOE KPEJIUTOBAHUE C ydac-
THEM MEXAYHAPOTHBIX (PHHAHCOBBIX WHCTUTYTOB" W "(DHHAHCOBBIA MEXaHW3M HWHBECTHIIMOHHOTO KPEAMTOBAHUS C
Y4acTHEeM MEXITyHAPOIHBIX (PMHAHCOBBIX MHCTHTYTOB'. IMOKA3aHO YYaCTHE MEXITYHAPOIHBIX (PMHAHCOBBIX WHCTH-
TyTOB", pa3paboraH (PUHAHCOBBI MEXaHW3M WHBECTHUIIMOHHOTO KPEAWTOBAHUS C y4acCTHEM MEXKIYHAPOJHBIX (u-
HAHCOBBIX MHCTUTYTOB. Pa3paboTaHBI MpaKTHYEeCKHe PEKOMEHIAINH, HAIIPaBICHHBIC HA TIOBEINICHIE HHBECTHIIHOH-
HOW aKTMBHOCTH W WHBECTHIIMOHHOHN 3(P(PEKTHBHOCTU MPOEKTOB, PEaIM3yeMbIX MEXIyHAPOIHBIMH (DHHAHCOBBIMH
WHCTUTYTaMH.

KuiroueBble ¢j10Ba: SKOHOMHYECKUN POCT, NHBECTUIINU, HHOCTPAHHBIC WHBECTHUINH, HHBECTUITMOHHOE KpeIu-
TOBaHHE, MEXKITYHAPOJHBIE (PMHAHCOBBIE MHCTUTYTHI, (PMHAHCOBHIN MEXaHN3M HHBECTUIIMOHHOTO KPEIUTOBAHHUS.
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MOLECULAR GENETIC PROFILE
OF KAZAKHSTAN POPULATIONS OF CATTLE BREEDS

Abstract. Modern methods of cattle breeding provide for active use of new breeding programs. The introduc-
tion of molecular-genetic studies predetermines the prospects for the use of DNA microsatellites (STR-loci). These
microsatellites are widely used for studying the allele pool of farm animals. Based on the above-mentioned, the aim
of the research was to study the genetic structure and analysis of the degree of genetic differentiation of cattle breeds
in the Republic of Kazakhstan, based on molecular genetic information.As a biological material for research, the
semen of bulls was used. The paper presents research materials of DNA profiles on 11 microsatellite loci of dairy
(Holstein, Black-and-white, Aulie-Ata), combined (Alatau) and meat (Auliekol, Kazakh whiteheaded) breeds.

The microsatellite profile of animals was represented by the following loci: BM1824, ETH225, INRA23,
BM2113, SPS115, ETH10, TGLA122, TGLA126, TGLA227, ETH3, TGLAS3, included in the recommended panel
ICAR and ISAG. The genetic pattern of populations was analyzed according to F-statistics. Genetic identity indica-
tors were calculated according to Nei. Populations' heterozygosity was determined according to the Wright's fixation
index. The differences in breeds in the direction of productivity were analyzed by the share of variations of micro-
satellite loci. As a result of research, it was found that the implementation of molecular genetic methods in the
selection of farm animals will significantly increase the development potential of cattle breeding resources available
in the Republic of Kazakhstan.

Keywords: genetic potential, genetic progress, breeding value, genomic assessment, microsatellites, DNA
profile.

Introduction. At breeding farm animals, it is important not only to obtain high productive livestock,
but also continuous advance, improvement of the genetic potential of their productive qualities and
acceleration of genetic progress in breeds [1]. It is known that cattle breeding methods provide for active
use of modern breeding programs [2].

Currently, animal identification methods are based on the analysis of two main types of genetic
markers - single nucleotide polymorphism (SNP) and microsatellites (Short tandem repeat, STR) [3, 4].

Undoubtedly, the analysis of a large number of genetic markers (SNP and STR) allows to solve a
number of acute issues regarding the population of animals, as well as the "purity" of the genotype of the
analyzed individual, which is important from the point of view of conservation of animal genetic diversity.

It is known that microsatellite DNA loci, consisted of STR - Short Tandem Repeats, are widely used
in animal husbandry as genetic markers. The use of such highly polymorphic loci gives information about
the genome of animals, determines their individuality and genetic uniqueness, which should be taken into
account in breeding programs when improving livestock [5-7].

According to research by a number of scientists such as Gautier et al., 2007, Li et al., 2007, Zhang et
al., 2007, Flury et al., 2009, Sodhi et al., 2011, microsatellite markers are the most common tool for
characterizing and differentiating population structures. Over the past 15 years, the relevance of using
microsatellite markers in assessing the genetic diversity of cattle breeds has been documented in numerous
studies [8-12].
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Single nucleotide polymorphisms (SNPs) play an important role in programs for genetic assessment
of livestock, as they can help improve the accuracy of animal genome predictions and genome selection of
economically important traits. Additionally, SNP markers can help identify genes affecting economic
traits [13].

The results of full genomic research by a team of scientists: Hayes B., Goddard M., Meuwissen T.
proved that the effect of individual quantitative trait loci (QTL) on the productivity of animals is small.
The marker-assisted selection (MAS) takes into account a small number of DNA markers, therefore, it is
more difficult to explain the genetic variability of traits. In this regard, there was a developed technology
using information of single nucleotide polymorphisms (SNP), resulting in genomic assessment of animal.
The development of genomic assessment methods significantly intensifies the breeding process of the
entire population [14, 15]. High information value of SNP - genetic markers associated with the desired
combination of manifestations of economic traits was proved.

Currently, genomic selection is widely used in dairy cattle breeding. According to numerous studies,
in theory, the inclusion of information about the markers increases the effectiveness of breeding programs
compared to traditional selection. However, previously only a few genes were reported associated with
changes in dairy productivity, and they explained only a small part of the hereditary variation of cattle
[16-20].

Genomic selection is based on the genomic estimated breeding value (GEBV) of animals. GEBV is
calculated as the sum of the effects of genetic markers or haplotypes of these markers over the entire
genome, thus potentially capturing all QTLs that contribute to the variability of the trait. The reliability of
GEBYV has been proven more than once in the world. For example, scientists from the United States, New
Zealand, Australia and the Netherlands used in their research the population of Holstein-Friesian bulls,
tested for the quality of their offspring, having offspring from 650-4500 animals.The studied bulls have
been genotyped by 50,000 full-genome markers. As a result, it was found that the reliability of GEBV of
the population ranged from 20 to 67%, without taking into account the producers' estimation of the quality
of the offspring. However, one should not lose sight of the fact that the reliability of the assessment also
depends on the studied trait [16]. For example, in the works of many scientists, it was found that for milk
productivity traits with heritability h2=0.281-0.401, the accuracy of GEBV for young bulls was in the
range from r2=0.180 to 12=0.347, and for fertility rates with h2=0.035-0.068 GEBYV reliability was higher
and amounted to r2=0.428-0.515, the genomic assessment allowed to increase the accuracy of the
prediction of the genotype by an average of 30.5%, which is equivalent to the presence of indicators of
~ 10 daughters [21].

Studies by a number of scientists such as N. Zinovyeva, N. Strekozov, 1. Yanchukov, A. Ermilov,
G. Eskin proved that the genomic assessment system plays an important role in ensuring the competiti-
veness of breeding material, its creation is one of the priorities of the development of livestock breeding
[22].

In the opinion of scientists Guarini A.R., Lourenco D.A.L., Brito L.F., Sargolzaei M., Baes C.F.,
Miglior F., Misztal 1., Schenkel F.S., the success and sustainability of a breeding program that includes
genomic information, depends largely on the prediction accuracy. To achieve high accuracy of GEBV,
large training populations with low heritability traits are required. By means of simultaneously including
genotyped and non-genotyped animals in the assessment, the BLUP's step-by-step genomic approach
(ssGBLUP) can provide more accurate and less biased genomic estimates [23].

After obtaining the results of the genomic assessment in the United States, some countries, such as
Canada, Australia, New Zealand, France, the Netherlands, Germany, Denmark, Israel, Poland, China, also
began to use genomic assessment in practical selection and today they have a lot of positive results [24].
In this connection, a need arises to study the prospects of using the results of molecular-genetic research in
Kazakhstan.

Within the Republic of Kazakhstan, there are over 20 cattle breeds of different directions of produc-
tivity. To date, the gene pool of these animals at the molecular genetic level is not fully explored. In this
regard, the use of the DNA information of the animal genotype will make it possible to introduce into the
selection practice a number of advantages over traditional methods of selection.DNA diagnostics of
animal genotypes can be performed at an early age. It should be noted that pre-selection of animals is a
prospective source of bias in international animal assessments, if not properly taken into account in
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national assessments. However, pre-selection does not create bias in the traditional assessment of breeding
value, if it includes data from all animals.

The country has accumulated a lot of data that allow to conduct an effective selective and breeding
work with animals of dairy cattle breeds. Based on modern conditions for the breeding of highly
productive herds, a new methodological basis is essential, which takes into account genetic factors. The
application of genetic markers is especially important for the assessment of traits, the phenotypic manifes-
tation of which occurs relatively late or is limited by sex, also for traits that are strongly influenced by
non-genetic factors (e.g., environmental factors).Currently, the only effective way to control the reliability
of the origin and identification of livestock is genetic testing based on the use of the phenomenon of
genetic polymorphism [25].

Unfortunately, in our country, genomic evaluation is practically not used to assess the breeding value
of animals at pedigree levels of management. However, it is applicable solely to assess the breeding values
of servicing bulls.

At the moment, about 60% of countries participating in international assessments of servicing bulls
have already adopted genomic selection in their animal breeding programs. Thus, the data sent for mul-
tiple international assessments can be quite diversified, and to ensure a fair comparison of the estimates of
animals included in international genetic assessments, an appropriate test method is required for all
countries [26].

Thus, molecular-genetic methods enable to select among animals of very early ages, which signi-
ficantly increases the efficiency. From this, it follows that the introduction of molecular genetic methods
in the selection of animals is crucial.

Based on the above-mentioned, the aim of the research was to study the genetic structure and analysis
of the degree of genetic differentiation of cattle breeds in Kazakhstan based on molecular genetic infor-
mation.

The novelty of the research lies in the fact that for the first time the study of allelic polymorphism on
11 microsatellites of dairy, combined and meat productivity breeds related to the breeding resources of
Kazakhstan was conducted. Reliably determined the importance of the use of molecular genetic markers
in breeding work.

Methods of research. Biological material for research was semen of bulls. Samples of biological
material (sperm) of servicing bulls were used to create a database of reference samples. The studies were
carried out in the Laboratory of Molecular Bases of Breeding of the Department of Biotechnology
and Molecular Diagnostics of Animals at the Federal Science Center for Animal Husbandry named after
L.K. Ernst.

DNA extraction from semen samples was performed using the DNA-EXTRAN-2 reagent kit
(SYNTHOL EX-511-100, Russia). DNA extraction was carried out using the protocol in accordance with
the recommendations of the manufacturers.

In the course of the research, DNA profiles on 11 microsatellite loci of bulls of dairy (Holstein breed
- 34 animals, Black-and-white - 18 animals, Aulie-Ata - 5 animals), combined (Alatau - 18 animals) and
meat breeds (Auliekol - 5 animals, Kazakh whiteheaded - 14 animals), belonging to the Asyltulik JSC.
The microsatellite profile of animals was determined by DNA analyzer with a laser detector ABI3130xI
by the following loci: BM1824, ETH225, INRA23, BM2113, SPS115, ETHI10, TGLAI22, TGLAI26,
TGLA227, ETH3, TGLA53, included in the recommended panellCARandISAG.GenAlEx 6.501and
structure 2.3programs were used for the analysis of the results, MicrosoftExcel 2013software was used for
data visualization.

Research results and their discussion. In order to define the community of populations origin, the
Fy (fixation index) coefficients were calculated. In the course of the work, pairwise analysis of the genetic
structure of the studied populations was made. The obtained Fy data allowed to establish the degree of
divergence between populations according to the direction of their productivity. The research results are
summarized in table 1.

According to the data given in table 1, above the diagonal, the smallest genetic distances were obser-
ved between the Black-and-white and Holstein (0.016) breeds that indicates a high degree of divergence.
However, one should not forget that this coefficient also testifies to the general origin of the above-
mentioned breeds. The genetic distances between the dairy breeds of the European and Kazakh breeding
were: on the one hand, in the Black-and-white, Aulie-Ata and Alatau - 0.064 and 0.107 respectively, on
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the other hand, in Holstein - 0.078 and 0.119, respectively.The coefficients between the Black-and-white
and Aulie-Ata, Black-and-white and Alatau, Holstein and Aulie-Ata breeds show the average degree of
divergence, i.e. they confirm the common origin and direction of productivity. Between the Holstein and
Alatau breeds, a large degree of divergence was observed. For meat breeds, the Fy index between Auliekol
and Kazakh whiteheaded breeds was less than 0.058, which indicates a weak degree of divergence. This
fact confirms the history of the creation of the Auliekol breed, as it is known, this breed was created using
the Kazakh whiteheaded cows and the Charolais and Aberdeen Angus bulls.

Table 1 — Above the diagonal - the degree of divergence (F) in populations, below the diagonal - analysis of genetic identity
according to Nei

Black-and-white Holstein Aulie-Ata Alatau Auliekol Kazakh whiteheaded
Black-and-white - 0.016 0.064 0.107 0.122 0.098
Holstein 0.910 - 0.078 0.119 0.133 0.104
Aulie-Ata 0.556 0.500 - 0.054 0.074 0.061
Alatau 0.214 0.207 0.600 - 0.052 0.043
Auliekol 0.203 0.195 0.512 0.667 - 0.058
Kazakh whiteheaded 0.295 0.323 0.555 0.678 0.627 -

According to the results of the analysis of genetic distances, indicators of genetic identity (n = 94)
were calculated according to Nei [7]. Calculations of the analysis of genetic identity are shown in Table 1
below the diagonal.

The calculation of the genetic distances between the studied breeds, carried out according to Nei,
showed that the Black-and-white and Holstein breeds were characterized by the greatest affinity in the
genetic structure due to the common origin - 91%. For Black-and-white and Aulie-Ata cattle, affinity was
56%. For the Kazakh whiteheaded and Auliekol breeds, the identity coefficient was 63%. The greatest
differences, as one would expect, were between the populations of dairy, combined and meat breeds from
20.3% to 32.3%, i.e. populations are characterized by a high degree of differentiation. This fact explains
the breeding pressure by the traits of breed productivity.

Polymorphism of loci, estimated by the number of alleles per locus, diversity of alleles, average value
of the total number of alleles, heterozygosity, and the informational content of polymorphism are
described in table 2.

For 11 loci of three populations, 253 alleles were found in our study. The number of alleles per locus
for dairy breeds ranged from 4 (TGLA126A) to 8 (TGLA122A, TGLAS3A) with an average value of 6,
for mixed breeds - from 3 (TGLA126A) to 14 alleles (BM2113A, TGLA227A) with an average value of
9, and for meat breeds - from 4 (BM1824A, TGLA126A) to 11 alleles (BM2113A, TGLA227A) with an
average value 8.

The observed heterozygosity (Ho) in the dairy cattle population varied from 0.563 (SPS115A) to
0.867 (BM2113A), in the combined cattle population from 0.667 (BM1824A) to 1.000 (TGLA227A), in
beef cattle - from 0.684 (BM1824A) to 0.902 (BM1824A).

The expected heterozygosity (He) in the dairy cattle population varied from 0.627 (SPS115A) to
0.810 (TGLA122A), in the combined cattle population from 0.554 (TGLA126A) to 0.898 (TGLA127A),
and for meat cattle from 0.601 (TGLA126A) to 0.859 (BM2113A).

Unbiased expected heterozygosity (uHe) for dairy cattle ranged between 0.663 (SPS115A) and 0.852
(BM2113A), for cattle of the combined productivity direction - from 0.570 (TGLA126A) to 0.924,
(TGLA227A), for beef direction - from 0.626 (TGLA126A) to 0.894 (BM2113A).

Of 11 loci, 7 loci of the dairy population had negative inbreeding coefficients (Fis). Negative Fis in
the population of the combined productivity direction was in 6 loci, and in the beef cattle population -
7 loci.

The calculation of the analysis of the genetic diversity of the studied breeds (Fit) at the molecular
level showed that the varianceamong populations is 13%, among breeds - 2%, and among individuals (or
intra-breed variations) - 85%. The results of the analysis are shown in figure 1.
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Table 2 — Polymorphism of 11 loci in three populations

Pop BM ETH | INRA | BM SPS | ETH | TGLA | TGLA | TGLA | ETH | TGLA
1824A | 225A | 023A | 2113A | 115A | 10A | 122A | 126A | 227A | 3A 53A
N 19 19 18 19 19 19 19 19 14 19 19
Na 5 6 7 7 5 7 8 4 7 5 8
Ne 4 4 4 6 3 5 5 3 5 4 5
Dairy Ho | 0.701 | 0.793 | 0.840 | 0.867 | 0.563 | 0.829 | 0.688 | 0.564 | 0.804 | 0.829 | 0.809
He | 0.707 | 0.743 | 0.771 | 0.808 | 0.627 | 0.803 | 0.810 | 0.648 | 0.797 | 0.738 | 0.805
uHe | 0.743 | 0.784 | 0.811 | 0.852 | 0.663 | 0.846 | 0.851 | 0.681 | 0.841 | 0.778 | 0.847
Fis | 0.021 | -0.062 | -0.091 | -0.075 | 0.059 | -0.029 | 0.153 | 0.128 | -0.009 | -0.122 | -0.006
N 18 18 18 18 18 18 18 18 18 18 18
Na 4 10 10 14 8 8 14 3 14 5 9
Ne 3 7 6 11 4 6 10 2 10 2 5
Combined | Ho | 0.667 | 0.833 | 0.833 | 0.778 | 0.833 | 0.722 | 0.889 | 0.889 | 1.000 | 0.889 | 0.833
He | 0.693 | 0.856 | 0.824 | 0.910 | 0.750 | 0.836 | 0.897 | 0.554 | 0.898 | 0.591 | 0.793
uHe | 0.713 | 0.881 | 0.848 | 0.937 | 0.771 | 0.860 | 0.922 | 0.570 | 0.924 | 0.608 | 0.816
Fis | 0.038 | 0.027 | -0.011 | 0.146 | -0.111 | 0.137 | 0.009 | -0.604 | -0.113 | —0.504 | -0.051
N 19 19 18 19 19 19 19 19 16 19 19
Na 4 8 8 11 7 8 11 4 11 5 9
Ne 3 6 5 9 3 6 7 3 7 3 5
Meat Ho | 0.684 | 0.813 | 0.837 | 0.822 | 0.698 | 0.776 | 0.788 | 0.726 | 0.902 | 0.859 | 0.821
He | 0.700 | 0.800 | 0.798 | 0.859 | 0.688 | 0.820 | 0.853 | 0.601 | 0.847 | 0.665 | 0.799
uHe | 0.728 | 0.833 | 0.829 | 0.894 | 0.717 | 0.853 | 0.887 | 0.626 | 0.883 | 0.693 | 0.831
Fis | 0.029 | -0.017 | -0.051 | 0.036 | -0.026 | 0.054 | 0.081 | -0.238 | -0.061 | -0.313 | -0.028

heterozygosity = (2N / (2N-1)) * He; Fis= inbreeding coefficient = (Mean He - Mean Ho) / Mean He.

N = number of alleles; Na = number of alleles per locus; Ne= number of effective alleles = 1 / (Sumpi*2); Ho =
observed heterozygosity = No. ofHets / N; He = expected heterozygosity = I - Sumpi*2; uHe = Unbiased expected

Percentages of Molecular Variance

Among Pops
13%

Among Indiv

2%
m A P
Within Indiv mong Fops
83% Among Indiv
= Within Indiv

Figure 1 — Genetic diversity of the population
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The spatial distribution of breeds in the coordinates of genetic variability is shown in figure 2. The
Black-and-white, Holstein and Aulie-Ata breeds are grouped distinctly from the other three breeds. In
turn, the Kazakh whiteheaded, Auliekol, and Alatau breeds formed their own separate cluster.
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0,200 | . ; A ayniieaTuHCKas
anarayckas
-0,400 1
» @ ayIMEKOIIbCKas
-0.600 i Ka3zaxcCKas
’ OernorosioBas
-0,800
-0,800 -0,600 -0,400 -0,200 0,000 0,200 0,400 0,600 0,800
Coord. 1

Figure 2 — Spatial distribution of breeds in the coordinates of genetic variability

The analysis based on microsatellite markers seems to indicate that the breeds within the clusters
have a similar gene pool. This underscores the need for additional microsatellite markers to more
accurately identify the aforementioned clusters.

The share of variation in microsatellite loci explaining the diversity of breeds in the direction of
productivity for the first component (PC1) reached 17.4%, for the second (PC2) - 4.9%.

Thus, studies based on microsatellite markers, as well as single nucleotide polymorphisms (SNPs),
have shown genetic variation between related breeds, as a result of which there is a fairly clear division
into clusters.

Conclusions. The introduction of molecular genetic methods in breeding will significantly increase
the development potential of breeding resources available on the territory of the Republic of Kazakhstan
due to own reproduction of livestock of various breeds of different productivity direction [29]. These
methods will create a basis for the implementation of such approaches as genomic selection, which in turn
will provide an increase in the intensity of the breeding process.

Overall, the progress in the field of applied research and the active implementation of their results in
practice will further deepen research and empower genetic investigations in Kazakhstan.

Concluding the above-mentioned data, it is important to note that the present study provides valuable
information on the genetic diversity of cattle in Kazakhstan and lays the foundation for future more in-
depth research.
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9. C. lommrinin!, A. Xap:kay', 1. A. Baiimykanos?, A. A. Cepmarun’

1«Konrip xan ateingarsl BKATY» KeAK, Opan, Kazakcran,
2"Baiicepke-Arpo "0Ky FeUIbIMH-0HAIpicTiK opTanbirsl" XKIIIC, Tanrap aynanbl, Aamats! o6nbickl, Kazakcran,
3«J1. K. DpHer atbinaarsl BMU ©®FO» ®MBFM, Toponsek, Peceit

IPI KAPA MAJI TYKBIMJIA PBIHBIH KA3BAKCTAH/IBIK
MONYJISIHASCHIHBIH MOJEKYJISIPJIBI-TEHETHKAJIBIK TPO®WII

AnnHoranus. Ipi Kapa mMan ecipyniH 3aMaHAyH OMiCTEpi CENEKIUIBIK OarapiaManaplblH jKaHa TOCUIIepiH
KeHIHEeH MailaaHyFa HeTi3aenred. MoeKyIsapibsl-TeHETHKAIBIK 3epTTeyinepai enrizy — kenemekre JJHK mukpoca-
telumutTepin (STR-mokycrap) mafimananyasl kesnewai. Kasipri Tanga aTaaMbll MEKPOCATEIUTUTTED aybUl mIapya-
HIBUTBIFBI MaJIIapBIHBIH ayuieso)OHIbIH 3epTTey OaphiChiHIa KeHiHeH naiinananbutyaa. Ocbl opaiaa, MOJEKYJISPIIbI-
TeHETHKAIIBIK aKmapar HeriziHge KasakcraH pecmyOnuKachlHAa ecipiieTiH ipi Kapa Man TYKBIMAApBIHBIH T€HETH-
KaJIbIK KYPBUIBIMBI MEH T'€HETHUKAIIBIK AU GEPEHIMSICHIHBIH I9PEKECIH TalIay — 3€PTTEY )KYMbBICTApbIHBIH MaKCaThl
Ooubin TaObLIIBL. BHONOTHSUIIBIK MaTepuall peTiHAe achbul TYKbIMIBI OYKajgapIblH YPBIFbl allbIHABL ATaIMBIII
KYMBICTA CYT OarbIThIHAAFbI (TONILITHH, Kapa-ana, dyjueara), KOC OarbITTarbl (ajlatay) »oHE €T OarbITBIHIAFbl
(oynmexen, Ka3akThlH akOac) TykbIMuapabiH 11 MukpocaremnutTi Jokycrapsl Ooibiama JIHK-npodunsaepin
3epTTey MAJIMETTepi KeNTipireH.

Kanyapnapasig mukpocaremmutti npoduri, ICAR xone ISAG MekeMenepiMeH YCHIHBUIFAH ITaHENbre KipeTiH,
BM1824, ETH225, INRA23, BM2113, SPS115, ETH10, TGLA122, TGLA126, TGLA227, ETH3, TGLAS53 nokyc-
TapbiMeH KepceTinai. [lomysaiusiapablH ITeHeTHKAIBIK KypbUIbIMbI F-cTaThcTHKAachiHA Colikec TangaHibl. [ eHe-
TUKAJBIK YKCACTHIK Kepcerkimrepi Helt GoitprHma ecenreninmi. [lomynsamusuiapasiH TeTepO3UTOTaIbFbl PaTTIH
buKcayss UHACKCIHE COMKeC aHBIKTAJIBbIH/BI. TYKbIMIAPABIH OHIMIUTIK OarbIThl OOWBIHILA aXKbIPaybl MUKPOCATEI-
JIUTTI JIOKYyCTap/bIH BapHalusl YJIECIHIH Heri3iH/Ae TalJaHAbl. 3epTTey KYMbICTAPBIHBIH HOTHIKECIH/IE aybli LIapya-
IIBUTBIFBI MAJIBIHBIH CEJICKIMSICHIHA MOJICKYJISPIIbI-TEHETUKAIIBIK dicTep i eHrizy — Kasakcran PecnyOmukachiHaarbt
achUI TYKBIMJIbI MaJl KOPJIapbIHbIH J1aMy 9JIEYETiH eJoyip jKOFapbuIaTaThIHbl aWKbIHAAJJIBI.

Tyiiin ce3mep: reHeTHKAIBIK dJIEYEeT, TeHETUKANIBIK [TPOrPEcC, achll TYKBIM/IBIK KYHABUIBIK, TEHOM/IBIK Oaranay,
mukpocareurrep, JHK-mimmin.

A. C. ammugun', A. Xapsxkay!, JI. A. baiimykanos?, A. A. Cepmsarun’

"HAO «3KATY um. XKanrup xana», Ypansck, Kasaxcras,
'TOO «YueGHbIi HayYHO-IPOM3BOACTBEHHEIN HEeHTp «balicepke-Arpoy,
Tanrapckuii paiion, AnMmatuHckas obmacTs, Kazaxcras,
3SOI'BHY «®HIL BUX um. JI. K. DpHcray, [logonsck, Poccus

MOJIEKYJISIPHO-TEHETUYECKHUIA TPO®WIb
KA3AXCTAHCKOM MONYJISIIIAN IMTOPOJ KPYITHOI'O POTATOI'O CKOTA

AnHoranusa. CoBpeMEHHBIE METO[bl Pa3BEACHUS KPYMHOIO POraroro CKOTa MPenyCMaTpUBAIOT aKTHBHOE
WCIIONIb30BAaHHIE HOBBIX CEJIEKIMOHHBIX IporpaMM. BHeapeHne MONEKyIIpHO-TeHETHIECKUX NCCIEI0OBAaHUN MIPEaoI-
penersieT mepcneKTHBH ucnoins3oBanus MukpocaremmuToB JJHK (STR-mokycoB). JlaHHBIE MUKpPOCATEIUTATHI TIOTY-
YN IIUPOKOE MPUMEHEHHE Ui W3y4YeHUs! aenao(OHAa CeNIbCKOXO3SHCTBEHHBIX XHBOTHBIX. VICXOIS W3 BBIIIE-
CKa3aHHOTO, LIENIbI0 UCCIEO0BaHMH SIBUIOCH W3yYEHUE T€HETHIECKOW CTPYKTYPHI M aHAJIM3 CTCIICHW I'€HETHYECKOH
mudhepeHIanuy Mopol KPYIMHOTO POTraToro CKOTa, pa3BoAMMEIX B PecmyOnmke KazaxcraH, Ha OCHOBE MOJIEKY-
JSIPHO-TEHEeTHYeCcKoil nHpopMaruu. B kauecTBe OMONIOIrMYECKOT0 MaTepuana JUlsl HCCIEAO0BaHHH HCIONB30BAIOCH
cems ObIKOB-niponsBonuteneil. B pabore npusenensl Matepuansl uccienoBanuii JJHK-npodwuneit mo 11 mukpoca-
TEJUTUTHBIM JIOKYCaM MOJIOYHBIX (TOJIIITHHCKAs, YEPHO-TIeCTpasi, ayJieaTHHCKas ), KOMOMHUPOBaHHbIX (ajlaTayckas)
1 MSICHBIX (2yJIMEKOJIbCKasl, Ka3axcKasi 0eorosoBast) mopo.

MuKkpocaTeTUTHBIN TPoQHIIb )KUBOTHBIX OBLT MpecTaBiieH Jokycamu: BM1824, ETH225, INRA23, BM2113,
SPS115, ETH10, TGLA122, TGLA126, TGLA227, ETH3, TGLAS3, BXoIsmuMi B PEKOMEHJOBaHHYIO IaHEIb
ICAR u ISAG. I'eHeTHueCcKyI0 CTPYKTYpY HNOMYJIALUM aHanu3upoBanu cornacHoF-craructuxu. [lokasaTenu reneru-
YECKOW MIACHTUYHOCTU BBIUKCIEHBI M0 Hero. ['epepo3uroTHOCTh MOmyIsnuii ompeneneHa COTIaCHO WHAEKCY (HK-
carnu Paiita. PacxoxkneHre mopo/1 Mo HapaBiICHUIO MTPOAYKTHBHOCTH OBIIO MIPOaHATM3UPOBAHO TI0 J0JI€ BapHalnit
MHUKPOCATEIUTUTHBIX JIOKYyCOB. B pe3ynbrare rccienoBaHuii ObLIO YCTaHOBJIEHO, YTO BHEAPEHHE MOJIEKYJIIPHO-TEHE-
THUYECKHX METOJIOB B CEJIEKLHUIO CEIbCKOXO3SMCTBEHHBIX JKUBOTHBIX CYIIECTBEHHO MOBBICUT MMEIOIIUICS HA TEPPH-
topuu PecniyOnmku Kazaxcral moTeHIuan pa3BUTHA ITIEMEHHBIX PECYPCOB KPYITHOTO POraToro CKOTa.
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KaroueBble cioBa: reHeTHYECKUH MOTEHIMAN, TEHETHYECKUH IMPOrpecc, IUIeMEeHHas [EHHOCTb, T'€HOMHas
oreHka, MukpocatesuTel, JJHK-mpodus.
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DEVELOPMENT OF SCIENTIFIC APPROACHES
TO THE RESEARCH OF THE MANAGEMENT NATURE
OF ENTERPRISE CAPITAL

Abstract. The scientific article is devoted to the problems of research of the managerial nature of the capital of
the enterprise, which has undergone significant changes in recent years. On the basis of a critical analysis of
scientific work on substantive interpretations of the enterprise capital, approaches to their research are organized,
organized into the following: economic, according to which capital is explored as wealth, money, resources, value,
etc.; accounting, within which the interpretation of capital is carried out in terms of financial results, net assets,
financial resources, etc.; financial, according to which capital is considered as a form of organization of financial
resources, stock of funds, monetary measurement values. Postindustrial specificity of social development directly
reflected on the processes and results of capital management of the enterprise, which actualized the study of capital
in the entrepreneurial aspect. It is determined that the difference between this approach and traditional research is the
focus on such forms of capital as social, information, knowledge, technological, cultural, etc., which is caused by the
postindustrial specificity of processes of human being. However, under such conditions, forms of capital are not able
to perform their functions without being involved in the interaction and relationships mediated by the activities of
economic entities on the basis of mutual value. The entrepreneurial problematics of enterprise capital research has
led to changes in the logic of managerial influences on it, which should be implemented in accordance with a stra-
tegic-oriented approach. Its main specificity is related to the expansion of the content space of capital research - not
only objective but also incorporated, as well as the implementation of management based on the elimination of
extraordinary and ordinary gaps in the results of capital formation processes.

Key words: enterprise capital, capital management, factor of production, ability of capital, value.

The relevance of the study. The objective transformations of the socio-economic system lead to
significant structural shifts in social production and, accordingly, to the structure and configuration of
capital. Post-industrial trends expand the composition of social capital not only in material but also in
intellectual objects, and the change in priority forms of management focus of management at different
levels actualizes the problem of the evolutionary transformation of scientific approaches to enterprise
capital management. The results of the generalization of the scientific work of the evolutionary direction
of the study of capital (K. Marx, K. Bucher, J. Schumpeter, D. Bell, V. Mayevsky, etc.) suggest that its
transformation is in accordance with the evolution of the socio-economic system, and penetration capital
extends to new spheres of social life that were considered outside the economic space until the post-
industrial stage of social development. Under these conditions, new forms (manifestations) of capital
appear in both its existing systems (ie, tangible and intangible objects are identified on the basis of
capital), and fundamentally new forms of embodiment emerge, which at the present stage are conditioned
by the specificity of post-industrial development of society. These phenomena actualize the need to
improve capital management, taking into account the evolutionary specificity of its development and
theoretical developments within the meaningful limits of this study.

Research of modern scientific problems of capital of enterprises as an object of management is
presented in the scientific works of G. Arnold, I. Blank, O. Braille, Y. Brigham, D. Volkov, L. Gapensky,
A. Damodaran, 1. Ivashkovskaya, O. Mendrul , etc. Despite the significant theoretical and methodological
experience in this subject area, there are a number of scientific areas that require development in the
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context of modern postindustrial specificity of capital formation, which is caused by changes that occur in
the business environment of enterprises.

Research methods. The basis of this study is the general and special methods of scientific know-
ledge, the use of which is predetermined by the problem. The following methods were used for the
study: bibliographic and terminological analysis - to streamline scientific positions on the interpretation
of the content of capital of enterprises; scientific generalization - in the systematization of modern
scientific views to the study of enterprise capital and scientific approaches to the implementation of
purposeful influences on it; system analysis and synthesis - for actualization and argumentation of
expediency of entrepreneurial direction of enterprise capital research and strategic-oriented approach to its
management.

Results. In economic theory, capital is considered as "value", " wealth ", "source of income",
"means", "initial amount of funds", "resources", "property", "factor of production”, "factor of interaction
and relationship », Etc. Based on the critical elaboration and authorial ordering of the areas of scientific
research of capital in economic discourse, its main contents can be combined into the following:
economic , according to which the existing terminology is multidimensional - "wealth", "relationships",
"money", "factor of production", "resources", "utility", "value", " cost ", etc.[1-6]; accounting, within
which the interpretation of capital is carried out in the following terminologies: financial results (com-
mercial accounting), net assets (static accounting approach), financial resources (dynamic accounting
approach), the aggregate of own and borrowed funds (evolutionary-adaptive approach) [7, 8]; financial,
according to which capital is considered as a form of organization of financial resources, stock of funds,
monetary measurement of value [9-11]; managerial, which on the one hand acts as a synthetic aspect of
the economic, financial and accounting contents of the enterprise capital, on the other - implements the
logic of systematic, process, functional, situational, structural approaches to purposeful impact on capital
[12-17].

The delineation of the selected areas is rather conditional, as each of them complements the general
characteristic of the capital of the enterprise with new quality. In this case, in accordance with the thematic
focus of this study, the main emphasis will be onmanagerial nature of the capital of enterprises that require
clarification of the author's logic of their relationship.

The results of the generalization of scientific economic publications, which reveal the managerial
nature of the capital of the enterprise allows to distinguish the immanent properties of capital, the content
of which is that capital is characterized by the ability to reproduce, accumulate, convert forms, as well as
the formation of added value and ensure its growth. In their research, the vast majority of scholars focus
on the content of the processes themselves, ignoring such acharacteristic of capital as an ability that, in the
opinion of the authors of the article, is causal in terms of achieving the desired result.

The essence of the concept of "ability" is usually terminologically related to the categories of oppor-
tunity and quality (properties). The beginning of such a tradition is laid by Aristotle and is supported and
developed in such sciences as philosophy, sociology, psychology, economics. In the dictionary sense, the
term "ability" is defined as the characteristics of the subject, which express the degree of development of a
certain set of activities. In economic discourse, the subject of the study of capabilities is either a person or
an organization, and the main theory that explains the economic nature of organizational capacity is
strategic management. Summarizing the theoretical basis of the concept of organizational capabilities in
the economic theory of strategy, itis concluded that there is no single scientific position on their mea-
ningful interpretation . On the basis of a critical analysis of approaches to the scientific understanding
of abilities, it was concluded that it is advisable to use attributive direction to determine
the managerial specificity of the ability of capital.

Determining the ability, as a complex characteristic of the managerial nature of capital, it is logical to
present such a set of its properties, which, being included in the dynamics of the value movement, ensure
the targeted orientation of managerial influence on capital, which is associated with its growth . It should
be emphasized that the presence of certain properties of capital (or its varieties) is not a guarantee of
achieving the goals, they will gain certainty only by being included in the dynamics (movement) of
the values where the interaction and integrity of the properties of differentiated types of capital occur. That
is, financial characteristics of different types of capital seem to be present in each other, which causes their
diffusion and synergistic effect, which gives certain properties to the aggregate capital of the economic
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entity and provides the expected economic results,which ensure the formation and growth of value of
invested capital.

The specificity of modern economic capital research lies in the fact that they go beyond the economic
subject of study, which determines the complexity and ambiguity of theoretical conclusions and
concepts. Modern scholars emphasize that capital is filled with qualitatively new characteristics and is
transformed "from a factor of production into a factor of interaction and relationship" [18].

In the aspect of capital formation of the enterprise, this significantly broadens the meaningful space
of his research, which is connected with the problem of the ability of capital to fulfill its basic purpose - to
provide formation and value growth. Although the value issue of capital research is not new to economic
science, in the managerial sense it has been gaining ground over the last twenty years. This is due, first of
all, to the expansion of the invariant structure of economic value, which has traditionally been described in
the economy of the enterprise in the categories of utility and costs.

The results of the generalization of participatory approaches to the study of value issues in the
aspect of enterprise capital management, and allows us to update the extension of the traditional research
context, which can be described by the interconnected terminology "Utility <> Costs <> Content value"
[19, 20], which is completely correlated with the modern aspects of capital formation and is explained in
the categories of human, social, knowledge, intellectual capital. It is in the plane of meaningfulness that
the content of modern ways of ensuring the growth of the aggregate value of the enterprise is revealed on
the basis of effective management of certain types of capital.

This section of the study actualizes the development of a new direction of research on the managerial
nature of capital, which can be called entrepreneurial, and its conceptual problems are revealed in
such aspects.

1. The actualization of the substantive expansion of the essence of capital is caused by objective
tendencies of the post-industrial type of development of the world economic system, which led to the
change of emphasis from the priority of the production sphere to the intellectual, informational, social,
environmental. This is reflected in the concept of priority forms of capital, and the specificity of economic
research has become interdisciplinary. In such a substantive setting, the ideology of enterprise capital
management changes, whereby the intellectual and creative abilities of a person become the object of
managerial focus, and the resultant aspects of capital formation are explained in the categories of con-
sumer, cultural, corporate, and reputational values.

2. Entrepreneurial issues of research capital in the enterprise requires a deeper study of such scientific
phenomena as information, social, knowledge, partnership, etc. capital in accordance with the constituent
features of the concept of "capital" as an economic category. Realities and tendencies of modern economic
processes cause the reduction of clarity and context is the complexity of the content of the studied cate-
gories, dynamically evolving in modern economics. To the capital of the enterprise as a factor of pro-
duction, it lost its only meaningful meaning, which was assigned to it in models of production function
and transformed into contextual relations. That is, a meaningful inter-integration of the "classical" factors
of production (labor, land, capital), whereby capital "becomes present in one or another contextual form,
in each element of the production function", acts as an exogenous and endogenous element of the eco-
nomic chain processes and interacts both individually and in the global economic system [5, p. 167].
In engaging systems of civilizational development (information, ecological, social, technological, cultural,
etc.), they acquire a special general form of capital, which essentially defines the economic organization of
modern society. None of these systems is a capital in itself. They acquire the function of capital forma-
tion, provided they are included in the relationship between people who united them in the processes
of formation and redistribution of values in different specific, according to their content, forms and crea-
ting conditions for the growth, accumulation of basic elements, qualities and processes of economic
development.

This formulation of problems in the aspect of the managerial nature of the enterprise capital expands
the range of directions of scientific research in the field of the chain of processes of capital formation,
clarification of the content of its results, methods of their evaluation and ways of ensuring achieve-
ment under the condition of post-industrial development of society.

3. The entrepreneurial aspect of enterprise capital research actualizes certain changes in the logic of
purposeful influence on it, which has traditionally been implemented within the framework of systemic,

— 165 ——



Bulletin the National academy of sciences of the Republic of Kazakhstan

process, functional, situational and structural approaches. It is about the appropriateness of focusing
management in eliminating extraordinary and ordinary gaps in ensuring the achievement of the desired
outcomes of capital and which, by their nature, the content is much broader than those formalized and
measured on the basis of economic and financial indicators. This approach involves changing the logic of
managerial decision making from causal to effective, and the process itself acquires strategic charac-
teristics.

Summarizing the results of the author’s, can make arrangement directions of managerial nature
capital company, formalized as shown in figure. Updating the entrepreneurial direction of the enterprise
capital research and strategic-oriented approach to its management forms the space for studying new
aspects of capital formation, which are related to the peculiarities of its movement in the extended value
chain; transformation of opportunities of business environment into resources of functioning and deve-
lopment of the enterprise; assessing and formalizing the aggregate results of capital formation; organi-
zation of capital management on the basis of analysis and elimination of extraordinary and ordinary
strategic gaps, etc.
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Streamlining scientific approaches to the study of the managerial nature of enterprise capital

Conclusions. Post-industrial tendencies of social development have led to the expansion of the
content of their boundaries of capital research, which today is represented not only by material, finan-
cial, intellectual, but also other aspects of social development (information, technological, social capital,
etc.) , and the change of priority forms of focus of management of different levels is actualizing problems
of evolutionary transformation of scientific approaches to the study of management problems of capi-
tal in enterprises.
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On the basis of the results of critical analysis and streamlining ambiguous substantive interpretations
of capital, which are systematized into economic, accounting and financial directions, the expediency
of its research in the entrepreneurial aspect is actualized. This is due to the fact that at the present stage of
social development the substantive boundaries of capital research are expanding not only as a factor of
production but also as a factor of interaction and interrelations in the processes of human being. In such
circumstances, capital is defined as an economic form of organization of social development. And in the
aspect of managerial specificity in the enterprise, the areas of his research are complemented by such as
social, information, technological, environmental, cultural, etc.

Entrepreneurial issues of enterprise capital research cause changes in the logic of managerial
influences on it by management. Such a substantive statement actualizes and substantiates the feasibility
of a strategic-oriented approach to capital management, which differs from the traditional focus on the
processes and results of capital formation not only in the objectified, but also in the incorporated plane
based on the elimination of extraordinary and extraordinary ones.

JI. B. ®pososal, O. B. Meabuuk?, H. B. Illesuyk?, A. B. Maraaaok?
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KOCIHIKEPJIK KAITUTAJIABI BACKAPY TOPTIBIH 3EPTTEYTE
FbLJIBIMU TOXKIPUBEJIEPAI JAMBITY

JI. B. ®pososa’, O. B. Meabnuk?, H. B. lllesuyx?, A. B. Margamok®

"HauunoHansHbli noanTexauueckuii yausepeutet, Onecca, YKpauHa,
2KueBCKHii HAllMOHANIBHBIN SKOHOMHMYECKHI yHuBEpcUTeT UM. Baguma IeTtbMana, YkpauHa,
SVuuBepcuTeT 6aHKOBCKOTO Aena, Kues, Ykpauna

PA3BUTUE HAYYHBIX IIOJIXO0/IOB K HCCJIEJJOBAHUIO YIIPABJIEHYECKOM ITPUPOIbI
KAINIUTAJIA IIPEAITPUATHUA

Annortanus. HaydHas cTtaThs TOCBSAIIEHA MPOOIEMATHKE MCCICIOBAHUS YIPABICHICCKON MPUPOIBI KamyTana
MpeqIpusATHs, KOTOopas 3a IocJenHee MAECATHIIETHE TpeTeprieNia CyIIeCTBEHHBIe W3MEeHEeHUs. Ha ocHoBe
KPUTHYECKOTO aHaIHM3a HAYYHOTO HACIEIVs MO0 BOIPOCAM CYIIHOCTHBIX WHTEPIpPETANNN KalWTana MpeATpHsTHs,
OBLTa IpeUIo’KeHa aBTOPCKAsI CHCTEMATH3AINS CYIIECTBYIONINX HAYYIHBIX ITO3UIIHHA, KOTOPBIE MIPEICTaBICHBI TAKUMHU
MOJIXOAaMHU: SKOHOMHYECKHH, COTJIACHO KOTOPOMY KallUTall MCCIENyeTcsl Kak OOraTtcTBO, IEHBIH, PECYpCHI,
LEHHOCTh, Ip.; YYETHBIH, B pPaMKax KOTOPOTO WHTEPIpPETAIMs KalWuTala NPEANpHUSITHS OCYIIECTBISCTCS B
TEPMUHOJIOTHSIX (DMHAHCOBBIC PE3YJIBTATHI, YACTOC UMYIIIECTBO, (PHMHAHCOBBIC PECYPCHI, 1p.; (PUHAHCOBBIN, COrJIACHO
KOTOpOMY KaIlUTal paccMaTpuBaercsi Kak (opMa opraHuzaliu (PUHAHCOBBIX PECYPCOB, 3arac CPEJCTB, NEHEXHOE
n3MepeHus 1ieHHoctu. [loctuHaycTpranbHas crenrduka oOLIECTBEHHOTO Pa3BUTHSI HEMIOCPEICTBEHHO OTPa3HiIach
HAa TIPOIIeccax U pe3yJIbTaTax YIPaBICHHS KAMUTAIOM MPEIIPUATHS, YTO aKTYATU3UPOBAIO UCCIICIOBAHUS KauTaia
B TIpSANPHHAMATEIBCKOM actiekTe. OTpesencHo, 4TO OTIMYHEM NPEANPUHHMATEIHECKOTO MOJAX0Ma K H3YYCHHUIO
KarmuTajia MPeIIpUsATHS OT TPATUIMOHHBIX HCCICIOBAHUHN sBISCTCS (POKYCHPOBAHUE HAa TaKUX (POpMax KamuTaia
KaK COIMAJILHBIN, HH)OPMAIIMOHHBIN, TEXHOJIOTHUECKUN, KYIBTYPHBIH, JIp., 9TO 00YCIOBIICHO TOCTUHIYCTPHATLHON
crienmuUKON TPOIECCOB YelloBedeckoro ObITHsA. OIHAKo, caMu 1o cebe MaHHbIe (OPMBI KaluTaja He CIOCOOHBI
peann3oBath CBOM (YHKIWH, HEe Oynydd BKJIIOYEHHBIMM BO B3aMMOJCHUCTBHE W B3aWMOOTHOIICHHS, KOTOPBIC
OTIOCPEOBAaHHbBIE [IEATENFHOCTHI0 IKOHOMHYECKHX CYOBEKTOB Ha OCHOBE OOECIEUYeHHs OCTIDKEHHS B3aUMHOM
neHHoCcTH. [IpennpruHuUMaTenbckas mpoOiIeMaTHKa MCCIeIOBAaHNS KalluTalla MPEeInpusiThs 00ycIOBMIa H3MEHEHUS
JIOTHKE YIPaBJICHYECKUX BO3ACHCTBUII Ha HEro, KOTOPHIE LEIeCO00pa3HO OCYIIECTBISATh HA OCHOBE CTPATEern4eCKH-
OpPHEHTHPOBAHOro nonxona. Ero ocHoBHas cnenu@uka cBs3aHa C pacUIMPEHHEM COJEPIKaTeIbHOrO MPOCTPAaHCTBA
HUCCIICAOBAHUA KallyuTalla — HE TOJIBKO O6’beKTI/lBI/lpOBaHHLIM, HO U MHKOPIIOPUPOBAHHBIM, a4 TaKKE€ OCYIIECTBJICHUEM
YVOpaBJICHUS HA OCHOBE YCTPAHEHHs JKCTPAOPIMHAPHBIX U OPAMHAPHBIX Pa3pbIBOB B PE3yJIbTaTax IMPOIECCOB
KanuTasooOpa3oBaHue.

KiroueBble clIoBa: KamuTal NPEANPHUITHS, YIPaBICHUE KamHMTAIOM, (aKTOpP MPOWU3BOJACTBA, CIIOCOOHOCTH
KaruTasna, eHHOCTb.
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FLEXIBLE TECHNOLOGIES OF UNIVERSITY MANAGEMENT
AS A TOOL TO INCREASE THEIR COMPETITIVENESS

Abstract. Higher education faces global challenges caused by the dynamic change of the socium itself and the
educational environment under the influence of globalization and extensive digitization of the society. The labor
market requires the formation of a new generation of professionals capable of effective development and self-realiza-
tion. The main problem that impedes the development of the Ukrainian education is the excessive bureaucratization
of the educational process in universities where innovations do not find their practical implementation. This makes
the higher education system unresponsive to external changes, which leads to the production and transfer of redun-
dant and irrelevant knowledge for modern business environment. The above-mentioned factors determine the low
level of competitiveness of Ukrainian higher education institutions. In this regard, there is a need to introduce Scrum
management technology in the university education, based on the effective interaction of all participants of the
educational process with a prominent level of flexibility and adaptability.

Theoretical and methodological base of the article - conceptual positions and researches of experts on flexible
technologies of management. Based on the results of the study, the authors formed the main provisions of the
Uniscrum.

The article deals with the crucial problems in the field of higher education. The employment of flexible Scrum
technology in the management of higher education institutions to increase the efficiency of their activities is justified.
The relevance of the values and principles of Agile flexible approach to the activities of universities in Ukraine is
investigated. Authors’ definition of "Uniscrum" is proposed. The functions and principles of Uniscrum in relation to
the management of the activities of universities are formulated. The key approaches to the use of Uniscrum are
defined.

The introduction of Uniscrum management technology in higher education as a project approach to managing
the training of highly skilled professionals at universities will contribute to the effectiveness of educational activities,
since it will provide the production and transfer of valuable professional knowledge for modern business.

Keywords: scrum; institution of higher education; university competitiveness; Uniscrum; Agile values, Uni-
scrum principles and functions.

Introduction. The issues of competitiveness under market economy conditions are the most urgent.
Regarding the educational system in general and universities in particular, the issues mentioned above are
becoming especially pressing as at the background of the economic, political (particularly, the protracted
military events in the East), demographic crisis in Ukraine we are witnessing a rapid increase in the
number of university entrants who prefer to enter foreign higher education institutions. Ukrainian students
(and even high school students) go abroad to study — primarily to Poland, the Czech Republic, Germany,
and other countries. Along with many other reasons this causes an aggravation of the crisis of the domestic
educational system, the need for its substantial modernization, and the strengthening of the competiti-
veness of higher educational establishments.

It is possible to carry out a qualitative education reform in the conditions of dynamic social and eco-
nomic changes in society only in the presence of detailed worked strategy considering as the real situation
which developed in education, the accruing tendencies, and the operating relations, and possible ways of
future development of society and state [43].

Modern medium of higher education is characterized by a significant degree of complexity and
indefiniteness due to the processes of globalization, digitalization, and high level of competition. The
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rapid development of digital technologies leads to a change of the way an individual perceives infor-
mation, fast aging of the latter and transformation of the teacher — student interaction. Under the influence
of modern information-communicative technologies, dynamically changing social life changes the society
itself as well as the needs and possibilities of an individual living in it. This causes the need for adaptation
of both students and academic teaching staff to the conditions in which the educational services market
operates, interacting with a changing external environment. Search and application of effective methods of
management of an educational institution, organization of educational activity and introduction of the
newest teaching methods, based on digital technologies are the most important tasks of modern university
education. Approaches to the management of institution of higher education and organization of the
educational process require fundamental changes.

A highly developed intellectual resource aimed at achieving the settled objectives and tasks should be
the main competitive advantage of an institution of higher education (IHE). Scrum management techno-
logy provides effective interaction of academic teaching staff and features high flexibility and adaptability.
These factors are currently inaccessible to the complex bureaucratic structures of national universities.

Analysis of recent researches and publications. There is a considerable amount of studies on the
management of institutions of higher education done by home scholars; among them are the works by:
Kalenyuk I.S., Dyachenko (2016), Padalka O.S., Kulishov V.V. (2016), Shevchenko L.S. (2014),
Sakun Ya. A. (2014), Hryshchenko .M. (2014) [1-5].

The most interesting studies on higher education management have been published by foreign
scholars: Porter L. W., McKibbin L. E. (1988), Bates A. W. (2000), Coleman M. (2000), Thrupp M., Will-
mott R. (2003), Clark B. R. (2003), Salter R. L. (2014), Khavari S. A., Arasteh H., Jafari P. (2016) [6-12].

Various aspects of the competitiveness of universities and the educational system under modern
conditions attract the attention of many domestic and foreign scholars — Antonyuk L.L. (2017); Verhoh-
lyadova N.I. (2004); Hrynkevych O.S. (2011); Johnson L., Becker A. (Johnson L., Becker A., Cummins
M., Estrada V., Freeman A. and Hall C., 2016); Dyakon A.A., Kalenyuk 1.S. (2014); Kolota A.M. (2007);
Fathutdinova R.A. (2006), Yakovenko L.I. (2011) and others [13-24], and are also considered in
international ratings (2013-2017) [25-33].

Higher educational establishments work on a highly competitive market, complicated by the pro-
cesses of globalization and rapid technological changes. This involves the use of flexible technologies in
the management of IHE and organization of the educational process. Scrum is an example of such tech-
nology, a method used in designing and development of complex products.

The term “scrum” has its origin in the sport of rugby; it means the situation “when a group of attac-
king players from each team who come together with their heads down and arms joined, and push against
each other, trying to take control of the ball”. In the field of economy this term was first used by Japanese
professors of the Economics Hirotaka Takeuchi and Ikujiro Nonaka (1986) [34]. In their book, Degrace P.
and Stahl L. H. (1998) [35] consider scrum as one of flexible and effective methods of software
development.

Jeff Sutherland and Ken Schwaber formulated and presented the technology of scrum at the annual
research conference OOPSLA’95. They extended the use of scrum technology in many IT companies.

The initiators of application of scrum in the educational process are the teacher of Ashram College
(the Netherlands) Willy Wijnands and Alphen aan de Rijn [36].

In their work, Arno Delhij, Rini van Solingen, Willy Wijnands (2015) gave a detailed account of the
employing of scrum technology in the educational process [37].

However, the issues of the use of flexible methods, particularly scrum technology, in the management
of an educational institution, remain insufficiently highlighted.

The purpose of the paper is to develop conceptual framework of the use of the Scrum technology in
the management of universities with the aim of increasing of their competitiveness.

Main results of the study. The competitiveness of a university is its capability of: 1) preparing
specialists that can stand the competition in their professional sphere at the domestic or foreign labor
market; developing competitive innovations in this sphere; conducting an effective reproductive policy in
all spheres of its activity (Fatkhutdinov R.A. (2006) [23]; 2) carrying out activities and forming educa-
tional product and assortment of services that meet the needs of a competitive market (Verhoglyadova,
N.IL., 2004) [15]; 3) standing out among other higher educational establishments (including foreign ones)
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with better socio-economic indicators, increasing their positions in the ratings, being attractive both for
domestic and foreign students; 4) functioning avoiding crisis, being mobile, adapting to new requirements,
rapidly changing conditions of the labor market and social requests.

When examining the competitiveness of the domestic educational system, it is worth paying attention
to international ratings. The general issues of the competitiveness of the educational system are represen-
ted in The Global Competitiveness Report (2015-2018) [26-30], evaluation of higher education in various
countries is carried out in rating Universities 21 (2017) [33]. A rather positive tendency is the growth of
the quality of Ukrainian educational system by the integral indicator: in 2017-2018 it grew by 23 points in
the Global Competitiveness Index in comparison with 2013-2014 (see table 1).

Table 1 — Components of the Global Competitiveness Index that characterize
the educational system of Ukraine in 2013-2018*

Position of Ukraine in the Global Competitiveness Index by years
Characteristic

2013-2014 | 2014-2015 | 2015-2016 | 2016-2017 | 2017-2018
Quality of the educational system in general 79 72 54 56 56
Quality of primary education 37 40 45 51 42
Coverage by secondary education 54 41 39 53 51
Coverage by higher education 10 13 14 11 16
State of higher and professional education (in general) 43 40 34 33 35
Quality of education in the sphere of management 115 88 87 93 88
gjzziiz (S)i i}gf;leesr education in Mathematics and 23 30 38 27 27
Quantity of countries that participated in the research 148 144 144 138 137

*Compiled by the authors on the basis of the data The Global Competitiveness Report (2013-2018) [26-30].

To become successful in all of these areas of competitiveness, effective management of the university
is a determining factor. Flexible management technologies are most effective in complex, changing
environment and help ensure a company or organization’s competitiveness in the market. Scrum is one of
the flexible approaches that is advisable to use in the management of educational, scientific and other
activities of an educational institution, since it is based on ensuring the effective interaction of all
participants in educational, scientific and commercial projects.

Scrum was first introduced in the sphere of software development. Today, this method of project
management has been successfully applied in many areas: IT services, production, trade, finance,
marketing, recruitment, another creative work, etc.

As to the employment of the Scrum technology in the field of higher education, it should be noted
that it is due to the very philosophy of Scrum, the essence of which is in a consistent, based on efficient
team work, approach to solving project problems by combining the potential of creativity of its partici-
pants. The use of Scrum in the management of a higher educational establishment will allow solving of the
following problems: students’ low motivation to study and research, imperfect technologies of teaching
and methodological support in the system of higher education, outdated teaching methods, bureaucratic
management of higher educational establishments, complex document circulation, too long scalar chain of
command transfer, etc.