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QUADRATURE A CIRCLE— A COSMOLOGICAL TASK AND A WAY TO SOLVE IT

Section 1. Mathematic

https://doi.org/10.29013/ESR-21-1.2-3-10

Avdeev Vladimir Vasilyevich,
Candidate of Biological Sciences, pensionet,
Vladivostok, Russian Federation

QUADRATURE A CIRCLE—- A COSMOLOGICAL
TASK AND A WAY TO SOLVEIT

Abstract. A method is given for solving the quadrature of a circle - a task of ancient Greek math-
ematics for constructing using a compass and a ruler without divisions. It is based on the principles
of building a cosmological model of the Universe of Light. It has been established that the construc-
tion of a square, equal in area to a given circle, is a two-dimensional display of the metaphysical con-

nection between the sphere of the Universe and hypercube, in volume, generated by it. Alternative
3

2
formulas S = (2R2 sin 45°) and V = (ZRZ sin 45"] are given to determine the area of a circle and the

volume of a sphere by calculating their equal square and hypercube, respectively. These formulas are
based on an analogy that can be traced between the quadrature of a circle and the trigonometric
circle, in which trigonometric functions determine the relationship between the sides and the angle
of a right triangle. It is this triangle, emanating from the center of the circle, which underlies the con-

struction of the square.

Keywords: quadrature the circle, hypercube, pyramid of Cheops, cosmological model of the

Universe of Light.

Introduction

As you known, in ancient Greece, along with
philosophy, much attention was paid to mathe-
matics. The main requirement in solving geomet-
ric tasks was the condition to use only compass
and a ruler without divisions for constructions.
However, over time, a number of tasks appeared,
the solution of which was impossible under this
condition. Among them, the most famous are the
three classical tasks of ancient Greece mathemat-
ics: squaring a circle, doubling a cube, and dividing
an angle into three equal parts. Since ancient times,
many famous mathematicians have tried to solve

them. Further, it was concluded that it is impos-
sible to obtain a positive result without to use of
additional devices.

Naturally, the desire to solve these tasks played a
positive role. Many discoveries have been made. Nev-
ertheless, it is unlikely that the main purpose the ap-
pearance of these tasks was to attract the human mind
to improve the mathematical methods of condition
and the emergence of new ideas in geometry and al-
gebra. The need to comply with a given construction
for solving these tasks indicates that their authors pur-
sued a certain goal. It will become clear further, when
we realize the metaphysical essence hidden in them,
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Section 1. Mathematic

indicating their cosmological significance. In this ar-
ticle the subject of consideration is the quadrature of
acircle. This is the first step in solving the above three
tasks of ancient Greek mathematics.

Material and methods

To solve this task, a cosmological model of the
Universe was used, which is conceptually different
from existing models. The principles of its con-
struction are outlined by me in the 1* volume “The
Universe of Light: two keys to the secrets of the
Universe” [1]. Its modeling is based on a series of
constructions using compass and ruler without divi-
sions. A clear illustration of this method of construc-
tion is Figure 1. This became the basis for solving the
task of quadrature a circle using the following prin-
ciples applied in modeling the stress structure of the
three-dimensional sphere of the Universe of Light:

1. Geometric constructions must be carried out
with the help of a circle, which is a two-dimensional
display of the sphere of the outflow energy of the
primordial Light from a point charge of creation.

2. The formation of the structure of the tension of
the Universe became possible due to the interaction
of the sphere of the outflowing Light with the twelve
spheres ofits reflection. At the two-dimensional level
of display, we are talking about the interaction on the
circumference of a circle with the circumferences of
six circles of its reflection. Therefore, when solving
the task under consideration, it is necessary to use
the principle of building on the relationship of a give
circle with the circles of its mirror reflection.

If we follow the listed cosmological principles
of creation, then it becomes clear why, to solve the
quadrature of the circle, as well the other two tasks
mentioned above, attention was focused on the use
of a compass and ruler. Using the first tool, you can
embody the idea of circle, and use a ruler to connect
the intersection points of mirror-symmetrical cir-
cumferences, and thereby, with the help of straight-
line elements, carry out the necessary constructions.

Modeling the process of emergence and forma-
tion of the structure of the static tension of the three-

dimensional sphere of the Universe showed that the
construction of geometric figures is based on number
from 1 to 10. Those in the metaphysics of the con-
struction of the Universe are 28 conventional units of
the potential of creation, the esoteric sum of which is
10. It should also be noted the significance of the cen-
ter of the sphere of the Universe as a point of creation,
relative to which the formation of the structure of its
tension took place. This is an important circumstance,
which, when solving the task under consideration, re-
quires construction relative to the center of the circle.

Two-dimensional constructions have sown that
the interpenetration of the circumferences of the
circle of the outflowing Light and six circles of its
reflection leads to the appearance of the contours of
the sections of six lenses located in circular symme-
try relative to the center of creation. They are sources
of formation in their focal planes of one-dimensional
elements of tension (strings), and of them - two-
dimensional figures that do not violate the symmetry
and balance of the bipolar circular system of oppos-
ing forces of Light.

In terms of the sequence of formation of the
structure of tension of the three-dimensional sphere
of the Universe, the first figure on the two-dimen-
sional display level is an equilateral triangle, which
geometrically embodies the number 3. Two such
tringles, having a common side, form a rhombus in
the ray of opposing forces of Light (Fig. 1). Six equi-
lateral triangles inside the circle of outflowing Light
form a hexagon of tension.

During the transition to the three-dimensional
level of perception, we are dealing with twelve rays
emanating in spherical symmetry from the center of
the Universe. This is a consequence of the synthesis
of the sphere of the outflow of Light and the twelve
spheres ofits reflection. Double circles of the counter
movement of the energy of Light in their lenses form a
closed circular-spherical dynamic system of formation
of the structure of tension of the sphere of the Uni-
verse, which is represented by the icosahedron, do-
decahedron, hypercube, tetrahedron and octahedron.
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QUADRATURE A CIRCLE— A COSMOLOGICAL TASK AND A WAY TO SOLVE IT

It this sequence, these 3D solids optimize the tension
space. A fragment this structure is shown in Figure 2.

Thus, taking into account the understanding of
what two-dimensional figures these polyhedral are
formed from, it can be argued that in the considered
cosmological model of the Universe, as a whole,
there are a circle, the number 3, a triangle, a square
and cube. As you can see, these mathematical con-
cepts are key words in defining the essence of the
three ancient Greek tasks.

Quadrature the circle

This task is reduced to finding a way to construct
a square, equal in area to a give circle, using a com-
pass and a ruler without divisions. The key to its solu-
tion lies in recognizing, in addition to the above two
principles of manifestation of the dual power of the
primordial Light that created the Universe, the role
of the number 10, which encompasses all arithmetic
and harmonic proportions. With this in mind, let s
look at Figure. 3.a, which shows the circumferences
of a given circle, increasing in size, and the lines of
its two diameters, perpendicular to each other. Two
circles of reflection are displayed on one of the semi-
axes. Their centers are located at even levels, which
correspond to principle of the completeness of the
formation of a particular structure. The circumfer-
ences of these circles, passing through the center of
manifestation intersect with the circumferences of
the given circle.

The next step is connected with the construction
of straight lines perpendicular to the considered semi
axis. This is achieved by connecting the points of in-
tersection of the circumferences of reflection circles
with the circumferences of the given circle. As a re-
sult, we see that the circumferences of the last circle
pass through the centers of the reflection circles.
The construction of these lines obeys the principle
of multiplicity 2. For example, for the first circle of re-
flection, the center of which is at the second level, the
vertical line will run tangentially to the given circle
of the first level of manifestation. In the second case,
this ratio will be represented by a proportion of 4:2.

Now, following the third of the indicated prin-
ciples of creation, we will construct 10 circles, which
will reflect the consistent increase a given circle (Fig.
3.b). Next, we extend the horizontal and vertical axes
of symmetry. Using the construction method de-
scribed above, we will position the reflection circles
relative to the given circle, placing their centers on
four semi-axes. To do this, from each even level, we
will carry out circular movements of the compass
away from center of creation, limiting them to that
circumference of a given circle that passes through
the corresponding center of reflection. This allows
you to build five perpendicular lines.

Figure 1. An example of building a
structure of a three-dimensional sphere
of the Universe of Light with a compass

and ruler without (2D display) [1]

This matrix, built only with a compass and a
ruler without divisions, is the embodiment of the
three principles of creation mentioned above. It al-
lows you to build a square equal in size to one of
the areas bounded by the circumferences of a circle,
increasing in size. As you can see, there are five of
them, and they form scales from the corresponding
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number of divisions relative to the center of the ma-
trix construction on each semi-axis. Additionally,
we will draw radius-vectors along the diagonals,
which will denote four directions of movement in
the rectangular coordinate system of the vertices
of counter of the desired square until it reaches the
required size that satisfies the condition of the task
under consideration.

Figure 2. Circles of the counter motion
of the energy of Light in the rays as a
dynamic torsion force in the formation
of the dodecahedron and hypercube
of stress structure of the three-
dimensional sphere of the Universe [1]

For each semi-axis. They, intersecting, form
a square matrix, the area of which will consist of
100 (10?) cells.

This matrix, built only with a compass and a ruler
without divisions, is the embodiment of the three
principles of creation mentioned above. It allows
you to build a square equal in size to one of the areas
bounded by the circumferences of a circle, increasing
in size. As you can see, there are five of them, and they
form scales from the corresponding number of divi-
sions relative to the center of the matrix construction
on each semi-axis. Additionally, we will draw radius-

vectors along the diagonals, which will denote four
directions of movement in the rectangular coordinate
system of the vertices of counter of the desired square
until it reaches the required size that satisfies the con-
dition of the task under consideration.

To establish this moment, it is necessary to pay
attention on the peculiarity of the passage of the
circumferences of the circle through the cells of the
matrixlocated on the radius-vectors. With the excep-
tion of the first A1B1C1D1 square, which consis-
tent of 4 cells, here we are talking about the corner
cellsofthe A,B,C,D,~ A B.C_D, squares. All squares
tangentially surround the corresponding circumfer-
ences. Upon careful study, it becomes obvious that
the circumference of a circle with a radius equal to 5
cells of the matrix, unlike other circumferences, di-
agonally crosses the vertices of the corner cells of the
A,B,C D, square, belonging to a circle with a radius
of 4 cells. As a result, the fifth circumference of the
circle of the circle cuts of 8 parts from perimeter of
the square of the fourth level, each of which is equal
to the side of the matrix cell. This violates the integ-
rity of this square.

Let s restore its shape by connecting the inter-
section points of the fifth circumference of the given
circle and the radius-vectors. As a result we will get
required square EFGH, the area of which will be
equal to the area of a circle with a radius equal to 4
cells. This can be see if, to find the length of its side,
apply the formula

x’ =nR’. (1)

For a more accurate calculation, let’s move on
to a linear measurement taking into account that in
the matrix under consideration, the cell side length
is 8 mm. This corresponds to the initial radius of the
circle, which will be 32 mm (8-4) when the quadra-
ture of the circle is embodied. Thus, converting the
formula in question to

x =R ~1.772R (2)
and entering the specified radius value. We get the
number 56.704, which corresponds to the length of
the side of the EFGH square.
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Itis established that the side of the desired square
is 56.704:64 = 0.886 of the length of the diameter of
a circle of equal size. The resulting number practi-
cally coincides with the number 0.888 in the formula

S:(ngz =(0.8884)"» (3)

which was used in ancient Egypt when calculating
the area of a circle. The Egyptians knew that it was

equal to the area of a square with a side of §d, The

legitimacy of using the considered methodgof con-
structing with a compass and a ruler in solving the
task of quadrature a circle also become obvious if we
take the radius of a circle as a unit of measurement.
Then you need to use the equation

x’ =, (4)
which can be converted to

x=Ar. (5)

In this case finding the length of the side of
the square is reduced to finding the middle mem-
ber of the proportion 32:1 = x: 1.772, where x =
=32.1.772:1 = 56.704.

Thus, the side of the constructed square, equal
in area to a circle represents the length 7. Based
on the foregoing, it follows that area of the consid-
ered square and circle, respectively, will be equal to
56.704% = 3215.34 and 3.14-32*> = 3215.36. The ob-
tained values testify to this.

Now it is necessary to remember that the con-
struction of the matrix was carried out using reflec-
tion circles, the centers of which were located on the
semi-axes of a given circle. If these semi-axes consid-
ered as the axes of a rectangular coordinate system,
then the solution of the quadrature of the circle can
be implemented using trigonometric functions. They
define the relationship between the sides and angle
of a right triangle. For this, let us turn to Figure 4,
where the circle with radius-vector of S is a trigono-
metric circle. In the structure of the square matrix,
in which this circle is inscribed, with respect to four
radius-vectors, we have eight right-angled triangles
with an angle equal 45° in the center of the forma-
tion of an equal area square EFGH. Using the ex-

ample of a right-angled triangle OGI, it can be seen
that sine function is determined by ratio of the op-
posite leg of the GI, equal to 7 of the side of the GH
of the square under consideration, to the hypotenuse
of the OG. For a given angle, the sine will be equal

NG

~= , which is equal to 0.707. It follows that when
2

determining the length of the side of the square in
the values of the trigonometric function under con-
sideration, it is necessary to additionally use the
fourth quarter, where it has a negative value.

The polarity of the sines corresponds to the
metaphysics of the increase in the considered side
of the square when two of its vertices move along
the radius-vectors from the OX axis. Therefore, when
determining its length, it is necessary to take into ac-
count the sum of the absolute values of two sines
with opposite sines with opposite signs. This pattern
extends to other sides of the square. If we consider
the sides together, then their synchronous stretch-
ing with an increase in the square corresponds to the
transverse distribution of the polar values of the sine.

This is observed when considering eight right
triangles around the center of trigonometric circle,
where in each of them the opposite leg and hypot-
enuse is connected by a sine function. As applied
to the cosmological model of the Universe under
consideration, the sine determines the ratio of spa-
tial strings to radius-vectors of the dual force of
Light during the formation of the crystal lattice of
the hypercube. The construction of a square ma-
trix by arranging reflection circles relative to a given
circle, there is information about the method for
constructing a hypercube of a three-dimensional
sphere of the Universe.

Asyouknown, in 1882 F. Lindeman proved that
the number 7 is transcendental, that is, it does not
satisfy any algebraic equation with integers. This
becomes the basis for concluding that is impossible
to solve the quadrature of a circle using a compass
and a rule without divisions. However, the consid-
ered method of construction indicates the opposite.

7
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Moreover, it becomes possible to substantiate a for-
mula that makes it possible to determine the area of
a circle by determining the area of a square equal of
it, without involving the number 7.

Figure 3. Construction of a square
equal in area to a given circle

Recall that the main element of the construction
in the matrix of the EFGH square, equal in size to a
given circle was the circumference of a circle with a
radius equal to 5 cells. The sought square, in contrast
to the A B,C D, square, intersect a circle with a ra-
dius equal to 4 cells. This indicates that the numbers
S and 4 in the natural series of the Pythagorean de-
cade are those steps that, in relation to each other,
determine the moment of manifestation of the equal
of the areas of a circle and a square in their joint in-
crease from the center of creation. The ratio of these
numbers can be expressed as a fraction E, where the
numerator reflects the value of the unit fadius-vector
of the trigonometric circle, and the denominator is
that part of it that determines the size of the circle,
equal in size to the square, whose sides in relation to
the hypotenuses of right triangles are lines connect-
ing the polar values of the sines.

Thus, it can be stated that the indicated that indi-
cated fraction conversion factor of a circle with any
radius into a functional connection with a trigono-
metric circle to find its area through the line
2sin45" =+/2. In general, the formula for finding the
area of a circle will look like

S=(ZR23in45°j2 {ZR&)Z. (6)

Let’s compare the calculation of the area of a
circle with a radius 32 using this formula with its
calculation using the formula

S=rnR. (7)

2
In this first case S = [232 . 1.414) =3199.03,and
4

in the second case — § = 3.14-32% =3215.36. In per-
centage terms, both values coincide by 99.5%, which
indicates their practical equality.

It should be especially noted that the alternative
formula for finding the area of a circle is a mathemat-
ical representation of the hidden geometry of the
transition from the transcendental number 7, which
reflect the ratio of the circumference to the diameter,
to the number expressing the length of the side of the
square, which is equal in area to the given circle. This
becomes apparent when multiplying the numbers
(232 -1.414
m%la. As a result, we get the number 56.56, which
practically corresponds of the length 7 (56.704) es-
tablished above by the formula (2) when finding the
side of the square, equal in size to this circle.

It should be recalled that the proposed formula
for finding the area of a circle is directly related to
the quadrature of the circle as one of the aspects of
constructing the structure of the Universe by the
sphere of the outflow of Light in conjunction with
the twelve spheres of its reflection. At the two-di-
mensional level of displaying this process, the square
and the circle are inextricably linked with each other,
where the last figure in conjugation with the circles
of reflection in relation to the first figure is the figure
that generates it. This fundamentally distinguishes

in brackets of the consideration for-
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the calculation of the area according to the formula
under consideration from the calculation according
to the formula (7). Nevertheless, the obtained values
are close and those 0.5% by which they differ from
each other lose their on the scale of the Universe.

Figure 4. Quadrature the circle and its
connection with the trigonometric circle

The reason for this coincidence is the presence
in both formulas for calculating the area of a circle
of its connection with the center. In one case, it is
carried out through the number 7, which establishes
the ratio of the circumference to the diameter. In the
second case, as already noted, we are dealing with the
possibility of transferring any circle into a functional
connection with a trigonometric circle, which allows
us to find its area by the value of 2sin45° by calculat-
ing the area of a square equal to it.

The noted connection of a circle and a square
with their common center of origin corresponds
to one of the metaphysical model of the universe
of Light. When modeling, it was found that inside
the three-dimensional sphere of the Universe there
are five regular polyhedral, among which the cubic
form is represented by an octal hypercube (Fig. 2).
This polyhedron is the main volumetric body of the

structure of tension, which ensures the stability and
strength of the luminous frame of the Universe.

The geometric method applied above made it
possible not only to construct a square matrix as the
main tool in solving the task of quadrature a circle,
but also to come to the understanding that it identi-
fies one of the three planes perpendicular to each
other. It, passing through the center of the Universe,
divides the hypercube in half. The emergence of f
square matrix is similar to the formation of a hyper-
cube, which, like other polyhedral, arises as a result
of the interaction of the sphere of outflow Light with
the twelve spheres of its reflection.

In this regard, the question arises of the possibil-
ity of converting the formula (6) in the formula

5 3
Vz(ZRZSin45°j (8)
to find the volume of a sphere by establishing the
volume of an equal-sized hypercube with an edge

equal in length to the side of an equal-sized square
EFRGH. According to this formula we obtain the

3
volume of the sphere equal to (Z 32 1.414) =180937.34,

and for the hypercube it will be equal to 56.704° =
182322.84. The coincidence of the obtained is
99.2%, which indicates their practical equality.
Now let s find out which of the matrix circumfer-
ence in figure 4 is a one-dimensional mapping of a
sphere equal in value to a hypercube. This is the cir-
cumference of trigonometric circle, since its radius-
vector OG, which is the hypotenuse of a right triangle
OGI, is equal to S cells of the matrix, which is equal

40 mmin alinear measure. Itis this numberz -32 =40

that is obtained by applying the coefficient > to the

radius of the circle when translating in into4a func-
tional connection with the trigonometric circle in
the formula (6).

A different situation arises when using a radius 32
mm in the case of calculating the volume of a sphere
using the traditional formula

V:§ER3. (9)
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Then we get a volume equal

2 .3.14-32° =137188.69, which is ~25% less than
t?xe volume of the sphere calculated by the formula
(8). The reason for this difference lies in different
nature of the formation of the compared spheres hid-
den in the formulas for calculating their volumes. In
the formula where the trigonometric function
2s5in45° is present, the sphere does not exist on its
reflection. A two-dimensional analogue of its mani-
festation in the form of a three-dimensional sphere
that generates the bodies of polyhedral is the method
of constructing a square matrix. In it, the trigono-
metric circle acquires a metaphysical aspect, reflect-
ing at the two-dimensional level of perception the
connection between the sphere of the Universe and
the structure of the octal hypercube generated by it.

If we argue from position of three-dimensional
bodies, then the formula (9) for calculating the
volume of a ball, in contrast to the formula (7) for
finding the area of a circle, does not reflect its con-
nection with the center, in this case it exist by itself
as a material body, which does not generate bodies
of polyhedral. The essence of the discrepancy lies
in the justification of this formula by Archimedes.
This thinker, in his reasoning regarding the method
of finding the volume of a ball, proceeded from the
fact that half of the ball can be reflected using a cylin-
der and a cone. He came to the conclusion that if the
volume of the cone is subtracted from the volume of
the cylinder, you can get the volume of half the ball

(lV:nR3 (10)

1
——nR3j.
2 3

Then the above formula will be for calculating its
total volume. Thus, this formula reflects the deter-
mination of the volume of a ball by establishing the
difference between the volumes of a cylinder and a
cone, the formulas of which like fore a ball, are ap-
plicable to materialized three-dimensional bodies.

Concluding this article, it is necessary to pay at-
tention to one important circumstance that concerns
the numbers S and 4. They played a key role in con-
structing square equal in area to a given circle, using
a compass and a ruler. As is known, these numbers
determine the length of legs of a right-angled trian-
gle, which underlies the contour of the vertical sec-
tion of the Great Pyramid of Cheops. They, respec-
tively, reflect the ratio between the height and Lof

the base of the pyramid. This is shown in (Fig. 3b),
where the location of its contour ideally matches the
purpose of the construction. This confirms the exist-
ing opinion about this pyramid as an example of a
true quadrature of a circle.

Conclusions:

1. Solving the task of quadrature a circle using the
principles of constructing the structure of a three-
dimensional sphere of the Universe made it possible
not only to obtain a positive result, but also to come
to an understanding of its cosmological significance.

2. The construction of a square equal in area to
a given circle is a two-dimensional representation
of the formation of an octal hypercube — one of the
polyhedral of the structure of tension of the sphere
of the Universe.
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Abstract. Regardless of the etiology, any chronic kidney disease comes to the final histological point —the
“last stage kidney” — non-functioning, sclerosed glomeruli, atrophied tubules, interstitial fibrosis. Purpose of
the work: to assess the effect of anemia on the course of chronic pyelonephritis in children and the effective-
ness of the drug “Askozhel”. All children are divided into two groups: group 1 —chronic primary pyelonephritis,
group 2 — chronic secondary non-obstructive pyelonephritis. To assess the effect of anemia on the pathologi-
cal process in the kidneys, both groups were divided into subgroups: subgroup 1 — children with mild anemia
(hemoglobin level <90 g/1), subgroup 2 — children with moderate anemia (hemoglobin level 89-70 g/1). Re-
sults and discussion. The effectiveness of the inclusion of the drug “Askozhel” in patients with various forms of
CP, was expressed not only in the positive dynamics of clinical symptoms, but also in the improvement of the
studied parameters of the body’s blood, had significant advantages over the traditional method of treatment
in the most significant parameters. Conclusions. The use of the drug “Askozhel” in CP is the most acceptable
method of therapy.

Keywords: nephrogenic anemia, endogenous creatinine clearance, chronic pyelonephritis,
“Askozhel”.
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Regardless of the etiology, any chronic kidney
disease comes to the final histological point — the
“last stage kidney” — non-functioning, sclerosed
glomeruli, atrophied tubules, fibrosis of the intersti-
tium [1; 2; 3]. In this case, the steady progression
of the pathological process is the result of the emer-
gence of a self-sustaining vicious circle of fibrosis,
which was triggered by the action of the first damag-
ing factor [4].

Interstitial damage leads to increased pressure
in the capillaries of the glomeruli and / or to an in-
crease in blood volume in the capillaries, which leads
to hypertrophy of the glomeruli, damage to podo-
cytes and overproduction of the extracellular matrix.
Interstitial fibrosis induces tubular ruptures, which
lead to tubular destruction and the formation of non-
functioning “atubular” glomeruli [S].

In addition, interstitial fibrosis leads to a decrease
in the number of peritubular capillaries, which also
contributes to the destruction of the tubules. It has
been proven that even after primary sclerosis, the
pathological process in damaged glomeruli does not
stop — pathological cell transformation continues in
them [6; 7].

Even more important, the issues of therapy of
early stages of chronic renal failure acquire in the
light of the possibility of regression of the process.

Although the terminal stage of chronic renal failure
is irreversible, there is a possibility of regression of
the pathological process in the kidneys. This theory
is supported by the data of studies of experimental
models of kidney damage in animals [8; 9].

Purpose of the work: to assess the effect of ane-
mia on the course of chronic pyelonephritis in chil-
dren and the effectiveness of the drug “Askozhel”.

Materials and methods of research. Among the
patients observed in the Samarkand region in the
regional multidisciplinary scientific center (chief
physician - M. K. Azizov), for the period from 2019
t0 2020, 57 children with an established diagnosis of
CP were selected. the drugin the complex treatment
of CP, the patients were divided into 2 groups. The
first group consisted of 27 patients with CP (10 of
them with ChPP and 17 with ChSNObP) receiving
traditional therapy. The second group consisted of
30 children (including 10 children with ChPP and
20 patients with ChSNObP) who received the drug
“Askozhel” against the background of traditional
treatment.

An objective examination in all patients revealed
the well-known general and renal symptoms of the
disease, characteristic of each form of the disease, the
dynamics of which, depending on the methods of
treatment, is presented in table 1.

Table 1.— The dynamics of the elimination of clinical symptoms in children with ChPP and
ChSNODbP on the background of the use of the drug “Askozhel” (in days, M + m)

Conventional ther Patients who received
S ¢ onventional therapy «Askozhel >
mptom
ymptoms with ChPP | with ChSNObP |  with ChPP ChSNObP
(n=10) (n=17) (n=10) (n=20)
1 2 3 4 S
1. Common symptoms
5.2+0.28 6.1+0.15
+ +
General state 8.1+0.2 9.1+£0.23 P<0.001 P<0.001
2.3+0.31 3.4+ 0.42
+ +
Body temperature 4.2+0.24 5.2+0.14 P<0.001 P<0.001
Pallor of the skin and 6.2+0.33 7.1+£0.46
+ +
mucous membranes 9.18£0.34 10.120.52 P<0.001 P<0.001
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1 2 3 4 5
Nausea and vomiting 7.0£0.21 8.210.42 5P2<i0004;5 6P11600§5
Weakness 9.1+0.58 10.3+0.64 61',3;%(_)6652 ;33063 f
Improved appetite 8.15+0.41 9.24+0.48 %ié%é f f;ff)_oo'g f
2. Renal symptoms

) . . .13+£0. 210.
f}i‘:;j;i ii‘:;iiort 0 8.2+0.71 9.2+0.41 5P1<30. 8:12 ?)3023 Z
Dysuric phenomena 8.1+£0.33 9.3+0.48 5P2<i000724 233%3 f

.3+0. .2%0.
Sanitation of urine 9.3+0.33 10.1+£0.43 230(())311 ;io(z)gf
ckyringing | S0 | 20 | Sons | v
Average hospital stay 15.1+0.58 16.2+0.55 ;igi(-)%f 11120%(()) :57

Note: P-certainty versus conventional therapy

As can be seen from the table, under the influ-
ence of the drug “Askozhel” in patients with ChPP,
along with an improvement in the general condition
by 5.2+ 0.28 (P <0.001) day, a decrease in the pallor
of the skin by 6.2 + 0.33 (P < 0.001) day after the
start of treatment, which is 2 times faster in com-
parison with the traditional group: by 8.1 + 0.2, by
4.2 £ 0.24, by 9.18 £ 0.34 days, respectively. In case
of chronic renal failure, ferrotherapy with the drug
“Askozhel” for 5-6 days contributed to a significant
acceleration of the normalization of some renal signs
of the disease: pain and discomfort in the lumbar
region by 5.13 £ 0.42 (P <0.001), dysuric phenom-
ena by 5,2 + 0.74 (P <0.02) days from the start of
treatment in comparison with the control group: by
8.2 +£0.71, 8.1 £ 0.33 days, respectively.

Consequently, “Askozhel” in the treatment of
chronic renal failure in children, along with an im-
provement in the dynamics of general symptoms,
also effectively affects the renal signs of the disease,
which in general leads to a reduction in the treatment
time of patients to 12.2 + 0.6 (P <0.001) days.

It should be noted that in ChSNODP, as in the
case of a comparative analysis conducted in patients
with chronic renal failure, the drug “Askozhel” was
more effective in all symptoms of the disease.

A comparative analysis of the dynamics of the
clinical picture (table 1) testifies to the undoubted
advantage of this drug, in terms of the elimination of
both general and renal symptoms of the disease, and
at the same time having advantages in some analyzed
clinical parameters.

Comparative evaluation of laboratory studies car-
ried out after treatment in children with CP, depending
on the method of treatment, revealed various changes
in iron parameters (tables 2, 3). Iron is an essential
trace element, the main component of the synthesis
of hemoglobin and myoglobin, maintains the proox-
idant-antioxidant balance, catalyzes the processes of
electron transport, is part of more than 100 enzymes,
ensuring the vital activity of all cells in the body. In this
regard, it is quite obvious that Fe deficiency can play
an important role in the high susceptibility of children
to inflammatory diseases.
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Serum ferritin is the main Fe depot in the body,
therefore it is considered the main marker of the Fe
reserve fund. Most of the ferritin is concentrated in
cellsin the liver, spleen, and bone marrow, from where
Fe can be mobilized and distributed through plasma
transferrin depending on the body’s needs. The small

amount of ferritin found in circulation is in direct cor-
relation with total body Fe stores and can be detected
in serum. A serum ferritin level <12 pg/L reflects the
depletion of the tissue depot of Fe and indicates iron
deficiency, and in combination with hematological
criteria for anemia, confirms the presence of IDA.

Table 2.— Dynamics of iron indices in patients with chronic renal
failure, depending on the method of treatment (M £ m)

Patients with chronic primary pyelonephritis
Indicators Healthy before treat- after treatment
ment (n=57) I group (n=10) II group (n=17)
' 99.7+1.70 108.9+2.79
Hemoglobin, g/1 115.14+2.94 | 98.4+7.11/a P >0.1 P <0.01.P.<0.05
‘ 12.37£0.02 13.9+0.1
Serum iron, pmol/l | 14.6+7.3 108+63 P >0.1 P <0.02
-~ 210.4+1.13 225.7£190.3
Ferritin, mcg/1 238.2£206.5 | 202.5+199.2 P >0.1 P <0.01. P,<0.001
- 192.6+28.2 200.9+32.6
Transferrin, mg/dl 215.5+49.1 | 188.2+37.5 P >0.1 P <0.01

Note: P - significance of the difference between the parameters of healthy people and in children with chronic
pyelonephritis. P, - significance of the difference between the parameters before and after treatment. P, - reliability
of the difference between the traditional and the group of children who received the drug “Askozhel”

Table 3.— Dynamics of iron indices in patients with ChSNObP,
depending on the method of treatment (M £ m)

Patients with chronic secondary non-obstructive
1 hriti
Indicators Healthy pyeoneparts
before treatment after treatment
(n=57) 1 group (n=10) II group (n=20)
. 99.1+1.77 105.5+2.04
Hemoglobin, g/1 115.14+2.94 98.4+7.1 P >0.1 P <0.01. P,<0.01
‘ 11.97£0.02 13.1+0.5
Serum iron, pmol/l 14.6+7.3 10.8 £6.3 P >0.1 P <0.02
- 205.11+1.06 220.04+198.3
Ferritin, mcg/1 238242065 | 202.5£199.2 P>0.1 P,<0.001. P_<0.001
- 190.5£25.6 197.7£30.2
Transferrin, mg/dl | 215.5+49.1 188.2+37.5 P >0.1 P <0.05

Note: P - significance of the difference between the parameters of healthy people and in children with chronic
pyelonephritis. P1 - significance of the difference between the parameters before and after treatment. P2 — reliability
of the difference between the traditional and the group of children who received the drug “Askozhel”

Thus, in children with CP who received conven-
tional therapy before discharge from the hospital,

the level of serum iron content slightly increased
and amounted to 12.37 + 0.02 and 11.97 + 0.02
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umol/L (P, > 0.1), this indicator in patients with
the use of Askozhel was significantly higher in both
forms of pyelonephritis and significantly differed
from the indicators of group 1 (13.9+ 0.1 P, < 0.05,
P,<0.0Sin childrenwith ChPPand 13.1+0.5 ymol/],
P < 0.01, P, < 0.01 in children with ChSNObP,
significantly approaching the indicators of healthy
children.

When compared with the healthy group, the fer-
ritin content in patients of group 2 with ChPP was
closer to the standard values (225.7 + 190.3 pg/L
versus 238.2 + 206.5 pg/L) than in ChSNObP
(220.04 + 198.3 pg/L versus 238.2 + 206.5 pg/L)
and significantly differed from the indicators of
group 1(210.4 +1.13 pg/L with ChPP and 205.11 £
+ 1.06 pg/L with ChSNODP, P < 0.001).

Transferrin is an acidic glycoprotein consisting
of a single chain, on which there are 2 sites that ac-
tively bind Fe. The synthesis of transferrin occurs in
accordance with the content of Fe in the body: with
IDS, the transcription of transferrin messenger RNA
(mRNA) increases, and with normalization of the
Fe level, it decreases. Most of the Fe-transferrin is
obtained from hemoglobin during the destruction
of old erythrocytes by macrophages. The latter, with
the help of heme oxygenase, release Fe from the pro-
toporphyrin ring. Serum transferrin is a source of Fe
for all somatic cells. However, Fe is so tightly bound
to transferrin that there is a specific mechanism for
the entry of the Fe molecule directly into the cell.
The transfer of Fe from transferrin to the cell is car-
ried out by the transferrin receptor. Only erythro-
blasts and reticulocytes, but not adult erythrocytes,
can take Fe from transferrin. Binding of transferrin
to the receptor is a time, temperature and energy de-
pendent process.

When compared with the group of healthy peo-
ple, the content of transferrin in patients of group 2
with ChPP was 200.9 + 32.6 mg/dL versus 215.5 +
£49.1mg/dL, (P, <0.02,P,<0.02),with ChSNObD,it
approached the indicators of healthy people (197.7 £
+ 30.2 mg/dl versus 215.5 + 49.1 mg/dl) and sig-

nificantly differed (P, < 0.02, P, < 0.05) from indica-
tors of group 1 (192.6 +28.2 mg/dL, P > 0.1 in chil-
dren with ChPP and 190.5 + 25.6 mg/dL, P> 0.1
in patients with ChSNODP), since against the back-
ground of anemia in CP a large number of drugs fur-
ther depressed the hematopoietic system.

Summarizing the above, it can be noted that the
drug “Askozhel” has a positive effect on the state of
the circulatory system in patients with CP, increasing
serum iron and normalizing the level of transferrin,
especially the content of ferritin, while increasing the
amount of hemoglobin.

The effectiveness of the inclusion of the drug
“Askozhel” in patients with various forms of CP,
was expressed not only in the positive dynamics of
clinical symptoms, but also in improving the studied
parameters of the blood of the body, had significant
advantages over the traditional method of treatment
in the most significant parameters.

In general, our data show that the use of the drug
“Askozhel” in the period of exacerbation of CP pro-
motes a faster transition to the stage of remission.
The proposed new approach in the treatment of CP,
in our opinion, is of great interest not only for the
above properties, but also because it is available for
almost any hospital and polyclinic.

Conclusions

1. Anemic syndrome accompanies the active
period of CP in 20% of children. Its prevalence is
steadily increasing in parallel with the degradation of
renal excretory function from 17.0% to 36.4%.

2. The main predictors of anemia in CP are the
age of 4-7 years, especially against the background
of connective tissue diseases, the identification of
concomitant somatic pathology.

3. The use of the drug “Askozhel” in CP is the
most acceptable method of therapy. This method
contributes to the earlier elimination of the clinical
symptoms of the disease, leads to restoration, not
only of iron indicators, but also to an improvement
in the state of renal function, shortens the period of
hospital stay and lengthens the period of remission.
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Abstract. Today’s educators need to take a creative approach to their work, using effective means
to absorb education at the intersection of purposeful individual and group interests in non-standard
situations. Of course, this process is based on the demonstration of creative abilities from each edu-
cator. This article describes the pedagogical and psychological features of the development of non-

standard thinking in students.
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Today, as in any other era, improving the quality
of education, changing the worldview of students is a
modern requirement, and one of the priorities is to di-
rect people in society, especially young people, to deep
thinking. It should be noted that this process is effective
onlywhen it is built on the basis of fundamental educa-
tion, formed on the basis of the family and the educa-
tional institution, and combined with the educational
process. At the same time, it is necessary to establish a
link between the object and the subject of education
and upbringing, so that this process is based on a com-
plexapproach to pedagogical and psychological factors.

The problem of creativity is one of the most stud-
ied issues in pedagogical and psychological sources,
the emergence and manifestation of which depends
on individual characteristics and real conditions.

The issue of creativity was first studied in 1959
by the American psychologist J.P. Guilford, and he
introduced the term creativity into scientific circula-
tion. In his view, creativity refers to a specific type of
thinking and coordinates the solution of a problem to
a single correct solution, providing several alternative

approaches to the problem [2, 12]. Indeed, as the cre-
ative researcher J.P. Guilford points out, while at the
same time leading to the emergence of a non-standard
approach to an existing problem from different per-
spectives, its solution provides rationality in the pro-
cess of thinking operations i.e. analysis and synthesis.

According to the researcher A. G. Asmolov, the
implementation of scientific research and design
work creates active imagination in students, creat-
ing the fantasy of a non-standard approach [ 5, 107].
Of course, this process leads to the emergence of
convergent and divergent components of the non-
standard approach in students. In this regard, the re-
searcher S. A. Mednik drew attention to the fact that
the non-standard creative process is associated with
cognitive activity, advancing scientific views on the
existence of convergent and divergent components.

According to S.A. Mednik, the process will be
more creative if the approaches to solving the exist-
ing problem are formed on the basis of several alter-
native options based on scientific and practical hy-
potheses. According to his scientific approach, the
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process is determined not by its specificity, but by
the final stage of mental synthesis and the breadth of
the field of associations [8]. From this point of view,
creativity requires purposeful and effective use of its
elements, without excluding convergent thinking.

In our view, creative individuals move towards a
new solution and a combination of scientific hypoth-
eses based on divergent thinking, while maintaining
the association of the associative process with the
reality that occurred earlier in convergent thinking.

If we define the concept of creativity from a psy-
chological point of view, creativity is a non-standard
thinking ability inherent in the individual, a combi-
nation of principles based on creativity, as well as the
ability to think in accordance with subjective factors
in the system of objective perception of reality.

Based on this approach, we can say that the de-
velopment of non-standard thinking in students is a
priority of modern education, where the transforma-
tion of knowledge, skills and abilities from teacher
to student on the basis of reproductive factors the
development of the ability to formulate an algorithm
for independently determining educational issues is
required.

Asking what tasks are on the agenda of today’s
education system, it is necessary to focus on the
formation of mobile aspects of non-standard cre-
ative abilities that the learner must learn and master
throughout life, as well as self-formation.

Of course, such a process is interpreted in peda-
gogy against the background of problematic situa-
tions of creativity, the formation of non-standard
abilities associated with solving a number of prob-
lems in a changing educational environment, formed
on the basis of decision-making competence in dif-
ferent situations.

Researcher M. Choshanov’s scientific comments
in this regard are noteworthy, and in his view, non-
standard creative ability in a person includes the fol-
lowing competencies: first, the ability to express the
interests of the person based on the existing needs;
second, the ability to find alternative sources of infor-

mation necessary for life and work; third, the ability
to make decisions aimed at improving the content of
the educational process in different pedagogical situ-
ations; fourth, the ability to solve a real problem, find
original solutions and adjust the situation to their
advantage [6].

Of course, this process reflects the content of
education based on the ideas of the development of
the student’s personality and coordinates its tasks
and conditions. At the same time, special attention
should be paid to the organization of education, it is
desirable that the activities of teacher-student coop-
eration be carried out within the zone of proximal
development. This process certainly shapes the non-
standard thinking ability of students and is a factor
in the development of cognitive activity.

While the researcher T. A. Rebecca argues that
creativity defines and describes the essence of the
non-standard approach [2], according to N. M. Gnat-
ko’s scientific approach, the process of non-standard
thinking in creativity is recognized as the result of
subjective factors [1]. From this point of view, the
pedagogical and psychological features of the devel-
opment of non-standard thinking in students are the
mechanism of its development and individual ability,
considering creativity as a function of the problem
situation and as a social phenomenon.

According to the researcher ES Rapatsevich,
non-standard in creative thinking is directly related
to the personality and activity of man. is recognized
as a work of art creation and a new approach. Non-
standardization in the pedagogical field is the intro-
duction of new methods, forms, principles, technol-
ogy and pedagogical mechanisms into the process of
education and upbringing [4].

From the above scientific point of view, we
think it is appropriate to pay attention to the fol-
lowing when introducing students to non-standard
creative thinking: to look at non-standard thinking
as a product of creativity and make the educational
motivational factors that develop it a key compo-
nent of the professional activity of every teacher;
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recognition of a non-standard approach as a new
approach and problem-solving based on creativity,
as well as the implementation of psychological sup-
portin the framework of psychological technology
for the emergence of creative activity; the study of
non-standard thinking in creativity as a special fea-
ture of the individual and evaluated as a factor of
subjective-personal novelty and important scien-
tific and social value.

As the researcher E. Picard admits, non-standard
thinking in creativity is a new approach of the sub-
ject of activity, a reflection of the processes that are
important in the socio-cultural context. This creates
a source of new opportunities for individuals and
groups, as well as individual and social entities [9].

In the scientific views of the researcher
Ya. A. Ponomarev, non-standard thinking is recog-
nized as a factor of an individual’s internal resources
and creative potential, and emphasizes that it is a
holistic mental process [3]. From this point of view,
itis important to observe the organic connection, di-
vergent and convergent thinking process, creative as-
pects and all the uncertainties and complexities that
occur in the manifestation of non-standard thinking
in the student’s personality. This process requires a
comprehensive approach to education and is studied
in direct connection with the laws of general creativ-
ity. Because a state where thinking about what other
people say, not having the courage to express oneself,
an inner fear of making a mistake, always feeling the
danger of being criticized when expressing a new
idea, or a dogmatic and conservative approach that
destroys the non-standard creative process and leads

to the disappearance of ideas relevant to the life of
society under the influence of a position of uncer-
tainty and abstraction. This increases the rigidity of
thinking of young people and develops their intellec-
tual dependence. It will also increase the stagnation
of industries that require an innovative approach,
while maintaining dependence on imports of new
ideas and innovative projects, leading to a further
increase in the need for young people with creative
abilities for the state and society.

In general, it is possible to recommend a com-
plex order, defining the pedagogical and psycho-
logical features of the development of non-standard
thinking in students with the following criteria: first,
originality in the process of thinking and analysis;
second, the continuity of content and logic in the
stated opinion; the third is to ensure the transforma-
tion of rigidity and dogmatic approach to creativity;
fourth, the focus is on overcoming stereotypical fac-
tors and traditional constraints; fifth, the balance is
ensured and based on a rational approach; Sixth, the
dynamics of change of the source material; seventh,
to express the expressed non-standard ideas in a con-
centrated form; eighth, the combination of theoreti-
cal and practical elements in new ideas.

In conclusion, in fact, the creative components
of the student are not only a criterion for non-stan-
dard thinking, but also a criterion that determines
the level of fundamental knowledge. Today, in the
world community, the knowledge “transferred” to
the learner on the basis of a non-standard approach is
becoming the only source of sustainable competitive
advantage in all areas.
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Abstract. The system approach was the adequate answer to a call to a classical science. Thanks

to interdisciplinary character of system researches in science development there was a tendency of a

universalisation of knowledge that has helped to lower duplication of theories, it is more rational to

distribute forces of scientists and to concentrate resources on priority directions. The category “sys-

tem” has proved the operational and high potential. The system methodology has been recognised by

the effective research tool which can be applied as in natural, technical, and in humanitarian sciences.
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Since the mid-twentieth century, systems research
and the problems of general systems theory have be-
come increasingly important in scientific knowledge.
Three reasons have led to this result. First, most of
the traditional scientific disciplines, such as biology,
psychology, sociology, have significantly transformed
their subjects, which, as arule, are a set of interrelated
elements, representing holistic entities (systems and
structures). Secondly, technological progress in the
mid-twentieth century and the wide introduction of
automation principles to technology have led to the
fact that the main objects of modern technical design
are control systems (large systems), which by their
structure and the process of their creation are typical
patterns of system objects (it should be noted in this
connection the appearance of a whole complex of new
disciplines, such as cybernetics, information theory,
bionics, etc., whose main tasks consist in the study of
systems of different types). Thirdly, the realization of

the fact that the tasks of systems analysis were widely
introduced in modern science led to the emergence
of a number of generalized concepts that sought to
construct a general theory of systems, a systems sci-
ence, a methodology of systems analysis.

While the speech of Ludwig von Bertalanfty
dedicated to these problems at the IX International
Philosophical Congress in 1937 was actually over-
looked, twenty years later, in his speech at the XII In-
ternational Philosophical Congress, he was able to
summarize certain results of developing a general
theory of systems in its various variants.

It is expedient to distinguish three main stages
in the development of the problems of the general
theory of systems:

1) Immediate predecessors (late nineteenth-
first third of the twentieth century), of which vari-
ous variants of organismic concepts, the theory of
integrative levels (G.Brown, R. Sellars) and the
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universal organizational science of A. Bogdanov are
of the greatest interest.

2) L. von Bertalanffy’s general systems theory
(40-50-ies of the XX century), which is character-
ised by a clearly expressed interest in the general
worldview aspects of the general systems theory, by
its focus on biology, and by the isomorphism of laws,
which forms the basis of the concept.

3) the modern stage of development represented
by a number of competing variants of the system-
wide approach (L. von Bertalanffy. M. Mesarov-
ich, R. Akof, W. Ross Ashby, L. Zadeh, O. Lange,
A.1. Uemov). While agreeing in their understand-
ing of the general tasks of the theory of systems, the
above authors differ significantly in their character-
ization of the ways of constructing this concept.

It was only after World War II that we can ac-
tually talk about the organization of the systems
movement. The first step in this direction was the
creation in 1954 in the United States of the Society
for General Systems Research that emerged largely as
aresult of the scientific and organizational activities
of L. von Bertalanffy. During his theoretical struggle
against mechanistic and vitalistic ideas at the end of
20-ies and beginning of 30-ies, Lvon Bertalanffy
formulated a number of principles for studying liv-
ing objects as open systems, i.e. as complete sets of
interconnected elements which are in the process
of constant exchange of substance and energy with
the environment. In the 19305 he generalized this
concept, formulating the task of building a general
systems theory — an interdisciplinary scientific field,
aimed at developing principles for the study of sys-
tems of any type and any complexity. However, the
intellectual climate of the period was not conducive
to a favourable reception of these ideas, and Berta-
lanfty postponed the publication of material on gen-
eral systems theory until better times.

The post-war period brought with it important
changes in the theoretical and methodological ori-
entation of scientific research. The emergence of cy-
bernetics and the whole complex of related sciences

significantly increased the value and generalisation
in science. Bertalanfty’s first publications on general
systems theory were met with great interest from the
scientific world.

In this environment, the Society for Research in
General Systems Theory was established at the an-
nual meeting of the American Association for Ad-
vancement of Science in 1954. Its founding members
were L. von Bertalanffy, the famous philosopher,
psychologist and expert in mathematical biophysics
A. Rapoport, the economist C. Boulding and the bi-
ologist R. Gerard. The Society set itself the following
objectives: 1) to explore isomorphisms of concepts,
laws and models in different fields of science in order
to transfer them from one discipline to another; 2) to
contribute to building adequate theoretical models
for those fields of science where they do not exist;
3) to minimise duplication of theoretical research in
different scientific fields; 4) to promote the unity of
science by establishing links between specialists in
different sciences.

Since 1956, the Society for General Systems Re-
search has been publishing a yearbook called Gener-
al System, edited by L. von Bertalanfty and A. Rapo-
port. The yearbook publishes studies devoted both
to the analysis of the principles and methods of
systems approach, and to specific developments in
applying systems theory to the problems of biology,
sociology, cybernetics, psychology, and internation-
al relations. In the 50’s numerous research groups of
systems emerged. Such groups pursued purely prac-
tical goals, in particular, solving specific problems of
systems engineering. In the USA the most powerful
of these groups are the RAND Corporation, the Sys-
tems Development Corporation and others.

In the USA, along with the Society for General
Systems Research this work is carried out by the Sys-
tem Research Center, established in 1959 at Case
Western Reserve University. The leading figures of
this Center were the founder and former director of
the Center D. Ekman, director M. Mesarovich — a
specialist in mathematics and computer engineer-
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ing, R. Ackoff - one of the founders of the method of
operations research, D. Fleming, I. Lefkowitz.

The Case System Centre has set itself the task of
stimulating and coordinating research in systems sci-
ence, systems engineering and mathematical systems
theory, as well as training personnel in these fields of
science. The centre focuses on systems theory prob-
lems (decision-making, multi-level multi-objective
systems), as well as modelling of system processes

The widespread use of the term “system” in mod-
ern science symbolises the commitment of a cer-
tain group of scientists to a systems worldview. The
emerging trend can be termed the systems move-
ment, as it brings together representatives from dif-
ferent fields of science and technology has an inter-
disciplinary character. The methodology that guides
the latter can be termed the systems approach.

Systems analysis is one of the methods of inves-
tigating complex organised objects, which consists in
considering them as holistic entities with integrative
qualities. The bankruptcy of the mechanistic world-
view has put on the agenda the development of new
principles of scientific cognition, which focus on the
integrity and complexity of the objects under study.

Another methodological prerequisite for the for-
mation of the systems approach was an attempt to over-
come elementarism. Elementarism proceeded from
the fact that the problem of researching complex ob-
jects acted as a problem of reducing the complex to the
simple, the whole to a part, and if a researcher did not
know the initial atom, a simple element, it was regarded
only as a sign of weakness and undeveloped cognition.
On the contrary, the concept of integrity insisted on
the irreducibility of the complex to the simple, of the
whole to the part, on the presence of the integrated
object of such properties and qualities, which could
not be attributed to its parts and the nature of which
often was trying to find out the reasons [1].

Another prerequisite for the systems approach was
the expansion of the scientific notion of causality that
emerged in the process of criticizing mechanistic ideas.
The basis of the mechanistic worldview is the principle

of unambiguous determinism, in which each cause
necessarily produces a single consequence, cognition
was carried out within the dichotomy of ‘necessity-ac-
cident’ Such a straightforward determinist approach
could not provide satisfactory answers to the questions
posed by biology, psychology and sociology.

Also most influential in breaking down the
mechanistic worldview was the creation of statisti-
cal physics and the theory of relativity. Statistical
physics proved the high value and accuracy of the
probabilistic approach compared to the principle of
unambiguous causality. The theory of relativity was
a direct challenge to the mechanistic picture of the
world, as it disproved all its postulates.

The relevance of the emergence of the systems
approach was strengthened by the need to create
conceptual schemes that could facilitate mutual
understanding between representatives of different
sciences, avoid duplication of theoretical work, and
increase the effectiveness of scientific research.

What is the concept of a system?

The science has not yet worked out a unified po-
sition, a generally accepted definition. I. Blauberg
and E. Yudin believe that, from the methodological
point of view, the meaningful way of defining the
concept of a system through an interrelated se-
quence of features, when adding each new feature
increasingly limits the class of objects falling under
the definition, but at the same time the remaining
objects receive a more and more detailed substantive
characteristic [1], seems promising.

R. Ackoft believes that a system can be defined
as any entity, conceptual or physical, that consists of
interrelated parts [2]. A. Hall and R. Feigin define
a system as a set of objects together with relation-
ships between objects and between their attributes
(properties) [3].

L.von Bertalanffy gives the following definition:
a system is a complex of interrelated elements, so
interconnected that if you change one element, the
rest will also change and, therefore, the whole total-
ity will change [4].
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Several definitions of a system can be found in
Webster’s Dictionary:

1. A complex unity formulated by many, usually
different factors and having a common plan or serv-
ing a common purpose.

2. A collection or combination of objects united
by regular interaction or interchangeability.

3. An orderly functioning wholeness, totality [S].

A. Rapoport believes that a system is not sim-
ply an aggregate (totality) of units (particles, indi-
viduals) where each unit is governed by the laws of
causality acting upon it, but an aggregate of relations
between these units. Rapoport makes an interesting
observation. He writes: the more organised a system
is, the more opportunities it has to counter perturba-
tions with respect to ‘achieving its chosen goal.

Cybernetic approaches to understanding a
system. According to M. Drenik, a system in the
modern language is a device that takes one or more
inputs and generates one or more outputs. R. Ker-
shner’s view, a system is a collection of entities or
things, animate or inanimate, that takes some inputs
and acts on them to produce some outputs, while
pursuing the machinations of certain functions of
inputs and outputs [6].

L. Blumenfeld recognises the quality of systemici-
ty only when four conditions are met: A system is a to-
tality of real or imaginary elements separated from the
rest of the world in any way. This totality is a system if:
1) the links existing between the elements are given;
2) each of the elements within itself is considered in-
divisible; 3) the system interacts as a whole with the
world outside the system; 4) when evolving through
time, a totality will be considered as one system if an
unambiguous correspondence can be drawn between
its elements at different points in time [6].

V. Sadovsky and E. Yudin distinguish four crite-
ria: 1) a system is an integral complex of interrelated
elements; 2) it forms a special unity with the environ-
ment; 3) asa rule, any system under study is an element
of ahigher-order system; 4) elements of any system un-
der study in turn usually act as lower-order systems [ S ].

Thus, a system is a theoretical construction and
an actually existing property of some class of objects,
characterized by the following features:

1) the system is characterized by integrity, inter-
dependence of elements (subsystems), leading to the
emergence of an integrative quality;

2) the system is distinguished on the background
of the environment;

3) the system communicates with the environ-
ment as a whole;

4) When one of the elements (subsystems)
changes, the quality of the whole system changes.

The most important thing, according to L. von
Bertalanfty, about the systems approach is its inter-
disciplinary nature. Bertalanffy wrote: “If you care-
fullylook through the yearly periodicals of the Society
for General Systems Research, you will easily find the
following important fact: similar and even identical in
structure reasoning applies to phenomena of very dif-
ferent kinds and levels — from chemical reaction net-
works in a cell to animal populations, from electrical
engineering to social sciences... Moreover, in many
cases there is formal correspondence, or isomor-
phism, of general principles and even special laws. The
same mathematical description can be applied to very
different phenomena. From this, in particular, it fol-
lows that the general theory of systems, among other
things, also facilitates scientific discoveries: a number
of principles can be transferred from one field to an-
other without having to duplicate work, as was often
the case in science in the past” [4].

System concepts

“Environment”. As noted by A. Hall and R. Fei-
gin, the environment is the totality of all objects
whose properties change affect the system, as well
as those objects whose properties change as a result
of the behavior of the system [3].

The term “subsystem”. From the point of view of
cybernetics, a subsystem is a set of elements united
by a single process of functioning, which in inter-
action implement a certain operation, necessary to
achieve the goal of the system as a whole [7].
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“Inputs” and “outputs”. Communication be-
tween the system and the environment takes place
through “inputs” and “outputs” Energy, substance or
information enters the system through the “input”
and the processed energy, substance or information
is output to the environment through the “output”
Information is understood in a cybernetic sense, as
“the designation of content received from the ex-
ternal world in the process of our adjustment to it
and the adjustment of our senses to it. The process
of acquiring and using information is the process of
our adjustment to the contingencies of the external
environment and our living in that environment [8].

“Black box™. There are systems in nature which
are very difficult to study because of the fundamental
impossibility for the researcher to look inside them.
The application of the research black box principle,
can prove very useful. The black box principle origi-
nated in electrical engineering, but has since spread
to all fields of scientific knowledge. The essence of
the method is this: the researcher, manipulating at
will the inputs and making any observations on the
outputs, must infer what is inside the box [9]. This
approach opens up a wide range of possibilities for
studying systems whose structure is either unknown
or too complex to be able to infer their behaviour from
the properties of the constituent parts of these systems
and the structure of the links between them [7].

The term “feedback” N. Wiener defines feed-
back as “the property that allows future behaviour to
be regulated by past performance of orders”, or as “a
method of controlling a system by incorporating the
results of its previous performance of its tasks” [8].

Feedback is the influence of the outputs of some
system on its inputs, expressed in the influence of
the results of the functioning of this system on the
nature of its activities. Unlike direct communication,
which is the transfer of information from a control-
ling subject to a controlled object, feedback performs
the function of informing a subject about the results
of commands and serves as a means of correcting the
activity of a controlling subsystem and stabilizing the

functional parameters of the whole system. Forming
a closed circle of information circulation, direct and
feedback communication contributes to more ef-
fective achievement of goals by the system. Accord-
ing to academician V. Arnold, management without
feedback always leads to disasters [10]. Without
feedback we cannot even talk about governance.

The understanding and concepts of the politi-
cal system

To begin with, it is necessary to understand that
the systems approach in political science is to per-
ceive political systems as organisms that are in their
environment and respond to impulses coming from
them. All human actions and behaviour are treated
as a systemic order phenomenon in their entirety.

The systems methodology comes from sociology,
thanks to T. Parsons. Parsons laid the foundations
for a systemic analysis of social life as a whole, pre-
senting society as an interaction of four subsystems:
societal community, fiduciary subsystem, politics
and economy. The first subsystem consists of norms
and has the function of integration; the second in-
cludes values and is responsible for the reproduction
of the pattern; the third is composed of collectives
and serves to achieve goals; the fourth has roles as
structural components, and the main function is ad-
aptation of the social system. Parsons developed a
structural-functional model of the social organism.
According to his theory, society is an infinite set of
human interactions, with aspects of it that are rela-
tively stable (structures) and have specific roles and
meanings (functions). Social institutions, according
to Parsons, are a set of patterns and models that deter-
mine the expected behavior of members of society,
and which form the foundation of the structure of
the social system, being relatively stable formations
that order social actions. Parsons also introduces the
notion of process, which is paired with the notion of
structure. Function links structure and process and
establishes their meaning for the system.

Parsons views society as a social system com-
prising four subsystems: adaptation (economics),
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purposefulness (politics), latency (institutions of
socialisation) and integration (social community).

Politics, according to Parsons, as a subsystem of
society includes the definition of collective goals, the
mobilisation of resources and the decision-making
necessary to achieve these goals.

Parsons identifies three institutions in the politi-
cal subsystem: leadership, authority and regulation.

The institutionalisation of leadership is under-
stood by Parsons as a model of ‘a normative order
through which certain sub-groups, by virtue of their
position in a given society, have the permission and
even the obligation to take initiatives and decide for
the sake of achieving community goals together with
the right to involve that community as a whole’

The second institution is the institution of gov-
ernment. Power accumulates in the institutions of
government and comes from there.

The third institution of politics is regulation. It
consists in issuing norms and rules, which create a
clear basis for social control. This category includes
the law itself, professional norms, party and associa-
tion statutes.

Thus, the political system is an autonomous and
open system It maintains constant relations and ex-
changes with the rest of the subsystems of society. As
in the economic system, the same kind of exchange of
factors (inputs) and products (outputs) can be found.

Tolkott Parsons laid the foundations for systems
analysis of social life in general, David Easton applied
general systems theory to the analysis of politics. Ac-
cording to Easton, politics is a ‘volitional distribution
of values’ A political system can be defined as a set of
interactions through which a volitional distribution
of values occurs.

Easton sees political life as ‘a system of behaviour
embedded in the environment and thus subject to its
> “Sys-
tems analysis of political life is based on the notion of

influence, but with the capacity to respond to it

a ‘system immersed in the environment’ and subject to
itsinfluence ... Such analysis assumes that the system,
in order to survive, must have the capacity to respond.

The political system is seen as a black box. Easton
leaves out what goes on inside it, as systems analysis
covers mainly the system’s relationship with the en-
vironment. The latter is seen as the intra-social and
extra-social environment.

The intrasocial environment includes non-polit-
ical systems that are part of the same society as the
political system: ecological, biological, psychologi-
cal, social systems.

The extra-social environment includes all those
systems that exist outside global society: interna-
tional political, ecological and social systems.

The political system is not a ‘closed’ but an ‘open’
system, maintaining numerous and diverse interre-
lations and interchanges with the environment, im-
mersed entirely in it and in complex relations with
it. Easton compares the political system to the eco-
nomic system. The political mechanism functions in
the same way as the economic mechanism. There is
also what goes into the mechanism (“inputs”) and
what comes out of it (“outputs”). There is what feeds
into the system and what the system produces.

“Costs” (“input”). Easton distinguishes between
two types of input: requirements and support. They
must be continuously fed into the system, otherwise
it will cease to function due to ‘underloading’ Ex-
cessive demands on the system’s ability to produce
relevant outputs (i.e. value distribution) can lead to
system overload or potential stagnation. A high level
of support is highly desirable for the system, but if it
fails to meet the requirements, it loses support and
self-preservation. It is a question of a certain dynam-
ic balance of requirements and support.

1. Demands. Demands can be defined as a form
of expression of opinion on the legitimacy of a bind-
ing distribution by actors of power. A demand can be
narrow, specific and simple. Flooding can stimulate a
demand for a dam; the revelation of corruption in gov-
ernment can stimulate a demand for greater control
over lobbying activities. In addition to demands, a ot
of different information is introduced into a political
system: expectations, opinions, motivations, ideolo-
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gies, interests and preferences of the members of a giv-
en system. All these may coincide with the demands.

The accumulation of a large number of demands
creates an overload. This overload can be quantitative
if the requirements are too numerous and qualitative
if they are too complex. Quantitative overload relates
to the actual accumulation of numerous demands,
which the over-saturated system can no longer cope
with: parliament cannot consider all the texts of bills
that are submitted to it; government cannot consider
all the demands that beset it, etc. Easton compares
this quantitative overload to airport congestion.

Qualitative congestion relates to the complexity
of the demands placed on the system, which relate
to difficult problems that take a long time to resolve.

Easton identifies three main functions of de-
mands:

a) Expression of demand. Through this func-
tion, various demands are articulated, addressed to
the political system predominantly through pressure
groups. The process by which individual groups and
individuals make demands on those who make po-
litical decisions is called articulation of interest by
Almond.

b) demand management. Demands can quickly
overwhelm the system if their flow is not filtered,
channeled and regulated. Easton divides regulation
into structural and cultural regulation.

Structural regulation refers to the exercise of spe-
cialised functions in the filtering and transmission of
demands. Access to the political system is through
structural doors guarded by gatekeepers. At the en-
trance to the political system, they channel, that is
channelise and filter demands. The number and di-
versity of these gatekeepers and doors increase with
the development of society. Parties, the upper classes
and parliamentarians are the structures that regulate
demands.

Cultural regulation relates to norms, values and
attitudes that do not allow or restrict certain de-
mands. Such cultural prohibitions may concern both
the content of the demands (some demands are con-

sidered (unreasonable, immoral, etc.) and the form
(e.g. Western political culture prohibits the use of
violence to express political demands).

Nevertheless, the system, despite its dual regula-
tion, may face overload. In this situation, the system
has two choices: to increase the capacity of communi-
cation lines by increasing the number and diversity of
information channels (through specialisation of per-
sonnel, growth of bureaucracy, etc.), or to recycle de-
mands in such a way as to lead to a reduction in them.

c) Reducing demands. With this function the
flow of demands is systematised, streamlined, re-
duced to a limited number of alternatives which
are provided to the political system. A multitude of
identical demands are reduced to a single demand.
Easton calls this a combination, a ‘combination of
demands’, while Almond calls it an aggregation of
interests. Political party programmes serve this
process. In Western systems, parties are the main
structures of demand reduction. By aggregating the
demands of those whose interests it expresses, the
party formulates a single demand which is put before
the authorities.

2. Support. In addition to the demands which
tend to weaken the political system, the latter en-
joys support which strengthens it. Support encom-
passes all positions and behaviours favourable to the
system: patriotism, respect for institutions, loyalty
to the leadership in power, demonstrations or cam-
paigns in support, fulfilment of military duty, pay-
ment of taxes, etc.

Easton names three types of support:

a) support for the political community as a whole
(loyalty to the collective, the national community);

b) support for the regime;

c) support for the authorities.

“Outputs”. Everything that “enters” the politi-
cal system is responded to by an “output”: it satis-
fies demands or evokes support. The “output” of the
system can be new laws, regulations, subsidies, infor-
mation campaigns, public allocations. According to
Easton, the system responds with its “product” to the

27



Section 4. Political science

impulses it receives; these “products” are decisions
and actions. Decisions are enforced by law. Actions
are not coercive, but they also affect the lives of citi-
zens (economic and social policy, foreign policy).

The importance of the emanating factors of a
system is that they serve to conceptualise the way
the system responds to the environment. Outputs
are not final factors. Rather, they are a fragment of
a continuous loop of action (“feedback loop”) in
which the “input” and “output” directly or indirectly
affect each other, the entire political system and the
environment.

“Feedback loop”. This concept was introduced to
refer to the return of information and how to take
advantage of it. Feedback is the main mechanism for
resolving tensions in society, but it only fulfils this
function because of the ability of power to respond
to impulses coming into the system. Feedback is re-
ferred to as “the property of regulating patterns of
action in the future, based on the past”.

Feedback allows the system to make sense of
how close it has come to its goals and how it should
change its behaviour to get as close to those goals
as possible. Without feedback, each ‘outgoing’ fac-
tor would be devoid of interconnectedness with the
other factors. Each interaction — an “interaction”
with the environment in the form of an “outgoing”
factor, followed by feedback information about the
consequences, complements the knowledge of the
system coming from the decision-making centre.
This information is about the nature of the system
itself, its environment, its resources, the resistance it
encounters in exercising its will. Feedback allows the
members of the system to learn to know themselves.

If the power ignores feedback, the effectiveness
of the implementation of its goals is low, because it
will not be able to weigh the level of support of the
system’s representatives. Feedback is fundamental
both to eliminate errors in order to improve the sys-
tem and to find new goals and ways to achieve them.

Proponents of the structural-functional approach
in the study of the political system are G. Almond

and D. Powell. Their names are associated with the
development of comparative analysis of political sys-
tems, which involves the transition from the study of
the formal components of the political system to the
concrete manifestation of political behaviour.

For Almond and Powell, structure and culture
take centre stage in their analysis. By “structure” they
mean the activities that shape the political system.
That part of people’s activity that is involved in the
political process is called a role. Roles are the units
from which all social systems, including political sys-
tems, are composed. Therefore, one of the main com-
ponents of the political system is the political role.
Specific sets of interrelated roles constitute struc-
tures. A judge is a role, a court is a structure of roles.

Almond and Powell define the political system
as a set of roles and their interactions, carried out
not only by government institutions but also by all
structures in their political dimension. By structure
they mean a set of interrelated roles.

Almond and Powell liken the political system to a
global society: they view it by immersing it in its en-
vironment. Almond and Powell’s functional approach
distinguishes three analytical levels in the political
system: considering the system in its interaction with
its environment, in its internal functioning, and in its
maintenance and adaptation. Almond and Powell di-
vide the functions of the political system into incom-
ing and outgoing. The study of incoming and outgo-
ing functions reveals the importance of two important
mechanisms that are necessarily present in any system
of governance. First, there is the supervisory mecha-
nism, which captures the demands and support that
make the system work. Secondly, attention is drawn
to the fact that there must be a conversion (transform-
ing) mechanism which transforms incoming impulses
into outgoing products in the process of selection,
limitation and ordering,

A specific feature of Almond’s structural func-
tionalism is the comparative study of political sys-
tems that compares system capabilities, conversion
functions, support and adaptation functions and
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relationships between levels of functioning. G. Al-
mond studied the negative consequences of the
practice of transferring Western systems to develop-
ing countries in the 50s and 60s. Caught in an eco-
nomic, cultural and religious environment different
from that of the West, the political institutions were
unable to perform many functions and achieve sus-
tainable development of society. This practice gave
impetus to development of comparative studies of
political systems.

G. Almond and D. Powell expanded the scientif-
ic horizons of political system theory. Almond en-
riched political system theory by examining the role
of cultural factors, as well as the comparative study
of different types of political systems.

Karl Deutsch, a professor at Harvard University,
proposed a highly daring system of cybernetic analy-
sis of the political process. Politics and government
are presented essentially as a process of managing
and coordinating the efforts of people to achieve set
goals, with the political system being identified with
a projectile pointing at a target.

The political system is like a cybernetic self-tun-
ing system. Control lies in piloting, which depends
on information about the position of the target, the
distance left to cover, and the results of previous ac-
tions. K. Deutsch gives an analysis in terms of feed-
back, in terms of managing actions based on experi-
ence of previous mistakes.

According to K. Deutsch, the political system
includes four blocks (receptors, memory and values
block, decision-making centre, effectors), which are
responsible for different levels of processing incom-
ing information. There are several stages in the pro-
cess of intra-system conversion:

1) First, information from the internal and exter-
nal environment is received by receptors (sensors).
In addition to simple interception, the receptor car-
ries out coding, information selection and data pro-
cessing.

2) The information then enters the memory
and values block, where it is processed and serves

as the basis for the DMC (decision-making centre)
block. The memory and values block accumulates
and stores information, comparing new information
with information about already existing experience.

3) Based on the findings of the memory and val-
ues block, the DMC prepares decisions and gives
orders to the effectors, i.e. executing units.

4) The effectors implement the decisions of the
DMC. There is also a feedback in the scheme. Recep-
tors receive information not only from the environ-
ment, but also from effectors, which inform them
about the results of implementation of decisions and
about the state of the system itself. Information on
the correction of decisions is returned to the system
as a new input, new inputs and is processed. The
processed information is fed back into the DMC
memory block.

According to K. Deutsch, the system is not in
“equilibrium”. It is involved in a constant search for,
and refinement of, a goal, the realisation of which
depends on the ratio of four quantitative factors:

1) The information load on the system. It cor-
responds to the extent to which there is a change in
the position of the target in relation to the search
system. In politics, it corresponds to the magnitude,
scale and frequency of change that the government
must deal with.

2) Lag (delay) in the response of the system. It
refers to the time lag between receiving the informa-
tion about the position of the target and the action
of the search engine. K. Deutsch gives the example
of the time lag that elapses between receiving infor-
mation about the position of the enemy aircraft and
the moment when the anti-aircraft guns are actually
pointed at the spot where it will be shot down. In
politics, there may be a lag that will force the govern-
ment or party to respond to a new emergency.

3) Increment, i.e. the sum of the changes in one
or another of the functioning parameters as a result
of corrective operations. If the increment is large,
there is a danger that over-adjustment will deviate
the system from the desired direction. An overreac-
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tion deviates from the desired goal. In politics, in-
crement means the responsiveness of the political
system to new facts.

4) Precedence is the distance between the cor-
rectly predicted position of a moving target and its
actual location at a given moment according to the
latest signals received. Considering the bias, the
hunter shoots ahead of the flying bird, he does not
aim at the bird itself, but at the point ahead along the
trajectory of its flight.

When reaching the target, says K. Deutsch, pos-
sibility of success is always inversely proportional
to information load and delayed reaction of the sys-
tem. Up to a certain point, the chances of success can
be related to the magnitude of the increment, but
when its level is too high, the relationship becomes
reversed. The chances of success are always related to
“anticipation’, to being ahead of the curve.

Thus, a political system acts as a cybernetic sys-
tem: it makes its own decisions, based on informa-

tion about the external environment and about its
own state. The importance of information for the
stability of the system cannot be overestimated. It is
necessary for information to nerve the system with
its many networks, the “nerves of control”. The value
of Deutsch’s theory lies in the fact that it makes it
possible to assess the effectiveness of political sys-
tems without excessive ideologicalism.

Therefore, the systems approach was an ad-
equate response to the challenge of classical sci-
ence. Due to the interdisciplinary nature of systems
research in the development of science, the trend
of universalization of knowledge appeared, which
helped to reduce duplication of theories, to distrib-
ute the forces of scientists more rationally and to
concentrate resources on priority areas. The category
of system proved to be operational and of high po-
tential. Systems methodology has been recognised as
an effective research tool that can be applied in both
natural, technical and human sciences.
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RESEARCH OF THE AMPLITUDE-FREQUENCY CHARACTERISTICS
OF A QUASI COMPLEMENTARY EMITTER FOLLOWER ON
THREE-STRUCTURAL INJECTION-VOLTAIC TRANSISTORS

Abstract. In this article shows the results of an experimental study of the amplitude-frequency

characteristics of the quasi-complementary emitter followers on three structural injection-voltaic

transistors.

Keywords: amplifier; the quasi-complementary emitter followers, the three-structural injection-

voltaic transistor, current-voltage characteristic, amplitude-frequency characteristic.

L. Introduction

In the final stages of low-frequency power am-
plifiers, complementary and quasi-complementary
emitter followers (CEF and QCEF) are widely used
on powerful bipolar transistors operating in the
push-pull mode of class “AB”. For cascades with a
large output power, it is not always possible to select
a pair of complementary transistors. In this case, in
the output stage, quasi-complementary emitter fol-
lowers (QCEF) can be used on powerful transistors
of the same type.

The main disadvantage of quasi-complementary
emitter followers is the instability of the operation
mode due to an increase in temperature or supply
voltage values.

The main disadvantage of the complementary
emitter follower [1] operating in the “AB” mode is
the instability of the operating mode with increasing
temperature or the supply voltage at which the 100%
negative current feedback characteristic of the emit-
ter follower disappears through the load resistor due
to the fact that these external destabilizing factors are
equivalent to common-mode signals. To reduce the
influence of temperature and other destabilizing fac-
tors, additional local negative feedback is introduced
using two resistors connected between the emitters
of transistors [1]. But this method is not effective
enough and reduces the power given to the load.

In [2; 3; 4; S], an injection-voltaic transistor
(IVT) made on germanium and silicon transistors,
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and having an extended range of stable operation,
was proposed and experimentally investigated.

In [6], a complementary emitter follower is high-
ly resistant to the action of destabilizing factors, in
which injection-voltaic transistors (IVT) are used
as output transistors.

The main disadvantage of a complementary
emitter follower for IVT is the use of transistors
made of semiconductor materials with different
bandgaps, which will result in low manufacturabil-
ity in the integrated design. In addition, IWT has
a small range of stable operation in the field of sec-
ondary breakdown [6].

To ensure the manufacturability of manufactur-
ing a complementary emitter follower in integral
design, it is advisable to use three-structure injec-
tion-voltaic transistors (TIVT) [7] made on a ho-
mogeneous material as output transistors. TIVTs
also have an extended range of stable operation in

the field of secondary breakdown and an expanded
range of temperature stability compared to IWT.

In [8], an efficient QCEF for TIVT was pro-
posed, which has an extended range of stable op-
eration with increasing temperature and increasing
voltage values of power supplies.

II. METHODS AND EXPEREMENTS

In [9], a quasi-complementary emitter follower is
highly resistant to the influence of destabilizing factors,
in which three-structure injection-voltaic transistors
(TIVTs) are used as output transistors. The scheme of
a quasi-complementary emitter follower at the TIVT
is shown in Fig. 1, In the above diagram, the upper arm
ofthe QCEEF consists of a composite TIVT connected
according to the Darlington scheme (TIVTs are con-
nected according to the CK-CK circuit), and the lower
arm also consists of a composite TIVT connected but
according to the Shiklai scheme (TTVTs are connected
according to the CE-CK circuit).

Ep1
+ -

.

VT1

VTS

V16

RL| | Ugyt

Ep2

-+

"L

Figure 1. Scheme of a quasi-complementary emitter follower at TIVT
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Thus, the quasi-complementary emitter follower
on the TIVT consists of four TIVT (two in the up-
per and two in the lower arms). Let us consider in

more detail TIVT (Fig. 2). TIVT consists of three
transistor structures [7].

VT2

B ¢

Figure 2. The scheme of the TIVT

The collector potential VT'1 is always lower than
the base potential of the second and third transistor
structures by the value of the forward voltage of the
emitter-base junction of the second structure. Con-
sequently, the intersection of the characteristics of
the first and second structures at any values of U
and U_,
be in the horizontal section of the injection-voltaic
regime (Fig. 3). The first and third structures play the
role of an ideal stable current generator feeding the

due to the displacement U_,, = U, will

emitter of the second transistor structure.

The data used is from the results of The results
of studies of TIVT show [7] that TIVT stably oper-
ate at higher values of the collector-emitter reverse
voltage UKE (2-3 times higher than the maximum
allowable) than in the case of individual structures.
The power dissipated on the collector exceeds the
passport value of the maximum permissible power
for the VT2 transistor by more than 3 times.

fer fe2 Jwithabias 12 ithout a bias
Scgment |

| 1
1
!

1 Segment 2
I

Bias volt it Ucpi-
il Uivenc. (44kT/q) U /" Vew KB
- > IVEDC
Ugps = Ucn:

Figure 3. | — V characteristic illustrating the operation of the TIVT. Output | - V characteristic (curve
1) VT, and output | - V characteristics (curve 2 — without bias and curve 3 —with bias voltage) VT,

In [10], a mathematical model of TIVT in a com-
mon emitter circuit was proposed and theoretically
investigated. Output characteristics of TIVT in ac-
tive mode, with UKE> UBE, is described by the ex-
pression:

Iy =1, =ay0,1 (147 (U — Uy, ) )exp(by, Uy, ) (1)

where

1 I
Uy =——|In| —E2—|4+b..U
o bE1+bBE3|: |:(1_aN1)]E01 g

— the voltage at the emitter junction of the transis-
tor VT ;

a,, &, — transmission coefficients of emitter cur-

rents of transistors VT , VT ;

Lo Lgp; — saturation currents of emitter junctions
of transistors VT , VT ;

Y - s the coeflicient describing the modulation of
the base width (Earley effect);

bEl’

characteristic of emitter junctions VT, VT..

b, —are the ideality parameters of the I - V

IK =I,= aNlaNZIEOI eXp(bElUBEI) -
_IK02 eXp(sz (UBE - UKE))

(2)
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where Lo

tion of the transistor VT ;

— saturation current of the collector junc-

b, —is the ideality parameter of the I - V char-
acteristic of the collector junctions of the transistor
VT

input characteristics of TIVT in active mode,

withU >U_,

sion for the base current:

IB = [1 0N, Ay, ]IEOI (1 + 7(UKE - UBEI ))exp(bElUBEl) (3)
To determine the current gain of the TIVT, we

will use Figure 4.

is described by the following expres-

K

T lIK: Ix2

VT2

Is=(Igs+Ix3)+Iez=Ig1+Isz  Im:
—» —
o
B

lIEEZ Ixa
VT3
—

Is1=Ies3

VTI1
lIE= IE1
E

Figure 4. Current distribution in
an injection-voltaic transistor

Fig. 4 shows that the current gain of the TIVT is
determined by the following expression:

ﬂ = % = AIK = AIK
TIvT aIB U xecons AIB AIBI + AIBZ
_ 1 _ 1 — ﬁlBZ (4)
L, 1 1 1 B+B
AL TALc BB
A, Al

Bl B2
In a particular case, if the current gains of tran-
sistors VT and VT, are equal 3, = B, = B, then the
current gain of the TIVT is determined by the ex-
pression:
Brvr =B 12 (5)
The upper arm of the quasi-complementary emit-
ter follower circuits on the TIVT (Fig. 1) consists of
two TIVT connected according to the Darlington

scheme. As is known [11], the total current gain

for a composite transistor connected according to
the Darlington circuit is equal to the product of the
current gains of individual transistors. Thus, the to-
tal current gain {3 for a composite TIVT connected
according to the Darlington scheme is also equal to
the product of the current gain of individual TIVT:
B1B2B3B4

[))DTIVT ﬂTIVTlﬁTIVTZ (ﬂ1+ ﬁz)(ﬁ3 + ﬂ4) (6)
With equal current gains of all transistors 8, = 8,=
=B.=p = p the total current gain PDIVT for a com-

posite TIVT connected according to the Darlington
scheme:

Brivr = ﬂz /4 (7)

The lower arm of the quasi-complementary emit-

ter follower circuits on the TIVT (Fig. 1) consists
of two TIVT connected according to the Shiklai
scheme. The total current gain B for a composite
TIVT connected according to the Shiklai scheme

is also equal to the product of the current gain of
individual TIVT:

ﬁShTIVT = (ﬂTIVTl + 1)ﬂTIVTZ = ﬂTIVTlﬁTIVTZ (8)

It should be noted that large fluctuations in
currents and voltages in power amplifiers and the
nonlinearity of the transistor characteristics jointly
affect the parameters of the amplifier. And small-
signal analysis, assuming the linearity of the transis-
tor, becomes invalid. Consequently, in amplifiers
of a large signal, graphical methods of analysis are
more often used [11].

To implement the investigated QCEF at TIVT
(Fig. 1), different-type transistors based on silicon
KT-315T (VT, VT, VT, VT, VT, VT, VT,
VT, , VT ) with n-p-n and KT-361T structures
were used by industry (VT,, VT, VT, ) with p-n-
p structure. To study the amplitude and frequency
characteristics of the QCEF at the TIVT, a bipolar
power supply of 20 V was selected as a power source
and active load R = 620 Ohm.

III. Results

In Fig. S, shows the combined transfer charac-
teristic of the investigated QCEF to TIVT in mode
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“B”. In the investigated QCEF on the TIVT, as well
as in the known schemes, near the zero input voltage,
the current in the open TIVT is very small, and the
internal resistance is large.

Figure 5. Combined transfer characteristic
of QCEF to TIVT in mode “B”

As a result, the increase in voltage at the load
in this area is less than the change in input voltage.
This is the reason for the appearance of a break in the
characteristic near zero. The resulting distortion of
the output voltage is called transient distortion [1].
To eliminate transient distortion, as is known, a small
quiescent current is passed through transistors, that
is switch to the “AB” operating mode.

J.dB

In the QCEEF circuit under study, to switch to the
“AB” operating mode, the transistor quiescent current
is ImA, which is set using bias voltage source E .

In Fig. 6, shows the amplitude characteristic
(AC) of the QCEF on a TIVT, at a quiescent cur-
rent of transistors I, = 1 mA and applying a harmonic
signal with a frequency of 1 kHz to the input of the
QCEFona TIVT.

Ugim, V

16

12

0 4 8 12 16

Figure 6. The amplitude characteristic of
the QCEF atthe TIVT atE_, = E_, = 20V,
l,=1mA, f, = 1kHz and R =620 Ohm

Ui, ¥

The amplitude characteristic of the circuit under
study is linear enough for practical use and has the same
bend characteristics at high input voltages, as in the
circuits of well-known QCEFs on bipolar transistors.
Thisis also explained by the nonlinearity of the current-
voltage characteristics of injection-voltaic transistors.

T R
Mo sl W N PO

10 10° 10° 10°

10° 10° 10" f,Hz

Figure 7, shows the amplitude-frequency characteristic (AFC) of the investigated
schemes as a function of the relative gain of the frequency J = @(f), which has the
same form as the well-known QCEF circuits on single bipolar transistors

Figure 7. The amplitude-frequency characteris-
tic of the QCEF at the TIVT atE, =E_, =20,

[,=1mA,f =1kHz, U, =6VandR =620 Ohm.
From Fig. 7, shows that the amplitude-frequency
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characteristic of the investigated QCEF scheme at
the TIVT is uniform without “peaks” and “troughs”
and the upper cutoff frequency at the level of -3 dB
relative gain is S MHz.

IV. Conclusion

The developed quasi-complementary emitter fol-
lower has a fairly good uniform amplitude-frequency
response in a wide frequency range. The study of
AFC, AC confirms the practical feasibility of using
QCEF on TIVT for building powerful output stages
of transformerless power amplifiers.

Thus, the use of TIVT as amplifying elements in
QCEF makes it possible to build powerful output
stages of transformerless power amplifiers with high
operational reliability in changing operating condi-
tions, highly stable to destabilizing factors (incon-
sistency of the supply voltage and temperature). The
proposed QCEF can be used in the final stages of
power amplifiers, radio technical devices, industrial,
information and automotive electronics.

References:

1. Turne Y, llenx K. IToaympoBopHnKoBas cxemMoTexHuka. CrpaBoyHoe pykoBoacTso. Ilep. ¢ Hem.— M.

Mup, 1982.— C. 239-242.

2. Tlpepsapureasssrii matenT PY3 Ne IDP 05016. KoMmiiaeMeHTapHbINi SMUTTEPHBII TOBTOPUTEAD / Apwurnos X. K.,
Araxanos II1. H., Bycranos X. X., Kacimos C. C., ®asunaxanos . P. // Broaa.— N2 6. 31. 12.2001.

3. Apunos X. K., Bycranos X. X., Maxcyaos JK. T. MxeKIHOHHO- BOABTaH4IeCKUI 9 PeKT B OUIIOASIPHBIX
Tpansucropax // COOPHUK TPYAOB MEKAYHAPOAHON KOHPEPEHIUN «AKTyaAbHbIE IPOOAEMBI GUBHUKH
HOAYIIPOBOAHUKOBBIX ITpuO0poB>.— Tamkent, 1997.— 85 c.

4. Kasimov S.S., Aripov Kh. K., Atakhanov Sh. N., Bustonov Kh. Kh, Makhsudov J. T. New injection- voltaic
effect elemenntaru basis. WSIS for Industrial automation 2000 / b-Quadral Verlag, 2000.—- P. 336-339.

S. Ilarent PY3Ne IAP 02106. MmxexironHo-BoasTamdeckuii rpansucrop / Apunos X. K., Bycranos X. X,

Maxcyaos A. T.// Broaa.— Ne 5. 31.10.2001.

6. ®asusxaunos M. P. I/ICCAeAOBaHI/Ie KOMITAEMEHTAPHOI'0O SMHUTTEPHOIO ITIOBTOPUTEAS C PACHINPEHHDIM

AHAIa30HOM ycTONuuBOi pabotst // MexayHapopusiit Qopym. «HoBble HHGOKOMMYHHUKAIMOHHBIE

TEXHOAOIMH: AOCTHIKCHMI, Hp06AeMI)I, IIEPCHEKTUBDI>> . — Tom 3. «Texuuka ¥ TEXHOAOTHS CBSI3U>.

Te3s. AOKA. MEXXAYHAPOAHO! HAyYHO-TEXHUYECKON KOHPEPEHIIMH CTYACHTOB, aCIIUPAHTOB U MOAOABIX
creuaauctos crpan CHIL- HoBocubupck: Cu6I'YTH. 2003.- C. 33-3S.

7. Ilpeasaputeapnsiii mateHT PY3 N° $123. TpexcTpyKTypHbIit HHXXEKIIHOHHO-BOABTAUYECKHUN TPAH3UCTOP
/ Apunos X. K., Bycranos X. X., MasasiHos A. P., MaxcyaoB A. T. // Broaa.— Ne 2. 30.06.1998.

8. ®azunxanos M. P. KoMmaeMeHTapHBIN SMUTTEPHbIN IIOBTOPUTEAD Ha TPEXCTPYKTYPHBIX HH)KEKIIMOHHO-

BOAPTANYECKUX TPAH3HUCTOPAX / / PeCHY6AI/IKaHCKaH Hay9IHO-TEXHHYIECKasl KOH(l)ePeHIJ;I/UI ACITMPAHTOB,

MarucCTpoB H GaKaAaBPOB <<I/IH(I)OPMaU;I/IOHHO-KOMMYHI/IKaL[I/IOHHI)Ie texHoaoruu>. Co. AOKAQAOB.—

Tamkent, 2008.— 196 c.

9. Ilarent PY3s NeIAP 03030. KBazukomraeMeHTapHBIN SMUTTEPHbIM IOBTOPUTEAD / Apunos X. K.,
Bycranos X. X., Kacumos C. C., ®asmaxanos VL.P // Broaa.— N 2. 28.04.2006.

10. ®asnaxauos M. P. Marematndeckast  MOAEAD

TPEXCTPYKTYPHOTO

HNHKEKITMOHHO-BOABPTATYECKOTI'O

Tpausucropa // PeciybankaHcKas HayYHO- TEXHUIECKAsl KOHEPEHIINS aCIUPAHTOB, MATKCTPOB 1 0aKaAaBPOB
«HudopmarmonHO-KOMMYHUKAIMOHHbIe TexHOoAOrHH . CO. AokAap0B.— TamkenT, 2005.— C. 85-87.
11. Dube D. C. Electronics: Circuits And Analysis, Published by Narosa Publishing House Pvt. Ltd., - New

Delhi. 2013.

36



FUNDAMENTAL MANAGEMENT (E g, p BAND STRUCTURE) SILICON IS A NEW DIRECTION IN THE FIELD OF SEMICONDUCTOR MATERIALS

Section 6. Physics

https://doi.org/10.29013 /ESR-21-1.2-37-40

Tursunov Orzibek Bahrom 0g’li,
Toshkent State Technical University

FUNDAMENTAL MANAGEMENT (Eg y BAND STRUCTURE)
SILICON IS ANEW DIRECTION IN THE FIELD
OF SEMICONDUCTOR MATERIALS

Abstract. In this paper, we consider the physical foundations for the formation of electronetral

molecules between atoms of groups III and V, as well as elements of groups II and VI located in

neighboring sites of the silicon lattice. Elements will participate in the formation of molecules. Pre-

liminary results have shown that in the case of formed elementary cells Si Zn - Se** with a maximum

concentration, E - varies from 1.35 to 1.12 eV and, accordingly, from 2.67 to 1.12 eV.

Keywords: silicon, Kloun interactions, nanoclusters, heterovarigone structures, selenium, zinc.

1. introduction

The development of modern micro and nano-
electronics requires the creation of new materials
with unique energy properties and functionality. In
this regard, nanostructured semiconductors based
on silicon are of great interest. Although such mate-
rials can be obtained by the formation of clusters of
various impurity atoms [1-2], studies have shown
that the preparation of such materials does not allow
solving problems in modern nanoelectronics. This
is mainly due to the low concentration, distribution
control and composition of impurity nanoclusters
in silicon. Therefore, the formation of a new type of
binary cluster nanostructures with the participation
of elements of groups III and V, as well as II and VI
groups in silicon lattices is of great interest. The va-
lences of groups III and Vin silicon have a high solu-
bility (N — 102°~102! cm). In a separate state, they
create shallow donor and acceptor levels, and they,
in turn, create additional electrons in the conduction
band and holes in the valence band.

This paper discusses the physical foundations for
the formation of electronetral molecules between at-
oms of III and V groups, as well as IT and VI groups
of elements located in neighboring sites of the silicon
lattice (Fig. 1.).

As can be seen from the model, the new mate-
rial is neither covalent nor ionic and formed a bond,
but a strong bond with an ionic-covalent appearance
was obtained. According to the proposed model, the
crystal type Si, A"B" as a separate material in the lat-
tice of compoundsitself and the association of A"B"
structures separately, the compound is displayed.
This is a brand new material.

Being, it does not repeat its basic properties and
processes in it will not be the same as in the first
example. Including the surface of the new material,
and due to Zn**Se” nanoclusters in local places of the
volume, transitions and mobility occur, the life of
charge carriers and absorption coefficients will also
be different. During the formation of such electri-
cally neutral molecules, the tetrahedral chemical
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bond of the silicon lattice is not disturbed. At the
same time, these impurities do not create additional

Si— Si— Si —Si =
— Si =& Zn—= Si == Si =
s o I
— Si == Se — Si;I Si —
|| -_._.H ________ _H._._- ||
— Si Si — Si —

— S1i = S =
||

electrons in the conduction band and holes in the
valence band, which are also lattice defects.

Si

\ WL
7N
Se

Figure 1. Formation of binary elementary cells Si,Zn- Se™ in silicon with ionic-covalent bonds

When these impurity atoms are in a lattice with-
out formed molecules, each of them creates an elec-
tric potential around itself, which is also a lattice
defect. During the formation of electrically neutral
molecules between the atoms of groups III and V,
as well as groups II and VI, no energy levels are cre-
ated in the band gap of silicon, i.e. no additional
charge carriers appear. Especially in the formation
of molecules, the presence of a high concentration
of impurity atoms is taken into account. In the state
of a molecule, the energy potential of each atom is
shielded from each other, while it is necessary to
take into account the Coulomb interactions. All of
the above is a stimulating factor in the formation
of electrically neutral molecules and provides the
most thermodynamic equilibrium state. Therefore,
it can be assumed that, under subtle practical con-
ditions, elements of groups III and V, as well as II
and VI groups, will participate in the formation of
molecules. When electrically neutral molecules are
formed, new elementary cells of the Si Zn— Se** type
are formed. The concentration and distribution of
such binary elementary cells is mainly determined
by diffusion, i.e. temperature and diftusion time.

2. Methodology

As shown by the preliminary results of the ex-
periment, it is possible to form such unit cells up
to a concentration of N - 10% - 10*'em™® (Fig. 2.),

and their distribution over the depth of the sample
is described:
B x
N=(N,-N,)"” -erfc Z(D‘ +D, )t
2

where D, and D, are the diffusion coefficient, N, and
N, are the solubility of impurity atoms in silicon at
the diffusion temperature, and t is the diffusion time.

4 BV I

N, cm™ v Al

N

No

[ IT| OO0 )

np

Figure 2. Concentration distribution of
clusters based on A’B"'binary nanocrystals

il v umEM

3. Result and discussion

Calculations and excrement show that the x, -
value can be controlled from 0.5 to 10 pym. The re-
sults of studying the elemental composition of struc-
tures obtained based on binary compounds of the
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Si Zn- Se** type, binary compounds Si,Zn - Se**

) g

|||||||||||||||||||||||'L|"T||||||||||||||| 20 pm

are indeed formed on the surface on the analyzer
<<Jeol>> JSM 5910 LV-Japan (Fig. 3).

PR
EHT = 15.00 kV Sign
WD = 85 mm Photo No. = 11620

Time :17:03:18

Figure 3. Results of X-ray microanalysis of the Si,Zn- Se*" structure
after diffusion at T= 1200 °C, t = 2 h on the silicon surface

In this surface layer, the electrical properties (car-
rier concentration, mobility, and band gap) were al-
most the same as those of pure ZnSe binary com-
pounds. As the depth increases, the concentration of
binary compounds decreases and the complex passes
to the next neutral compound of the Si, Zn - Se** type.
The results of studying the absorption spectra on the
SHIMADZU UV 1900 i setup showed a decrease
in the concentration of zinc and selenium impurity
atoms relative to the surface (Fig. 4).

0
450 500 550 600 650 700 750 800 850 900 950 100010501100

Wavelength nm.

Figure 3. Absorption spectra versus

wavelength of ZnSe and Si,(ZnSe),

Si(Se), Si(Zn) crystals measured at

300 K after diffusionat T = 1200 °C,
t =2 h on the silicon surface

The analysis of the obtained research results cor-
responded to the results of theoretical calculations,
which made it possible to obtain heterovarigone
structures in a silicon matrix with control over the
concentration of zinc and selenium impurity at-
oms. We have shown the production of graded-gap
structures due to the formation of binary neutral
compounds of the ZnSe type. In the silicon lattice,
which makes it possible to control the band gap of
such structures with the help of additional thermal
annealing. The physical parameters of new binary el-
ementary cells are determined by the basic physical
properties of materials where the concentration of
binary elementary cells is high.

4. Conclusion

And the parameters of these cells E o U band
structure will differ significantly from the lattice pa-
rameters, as well as from the parameters of the ZnSe
crystal. Thus, at the surface of a silicon crystal, an
almost new semiconductor material is created, with
new fundamental parameters. These new fundamen-
tal parameters mainly depend on the concentra-
tion of binary elementary cells. Preliminary results
showed that in the case of the formation of Si_ Zn -
- Se**unit cells, the maximum Eg concentration varies
from 1.35 to 1.12 eV and, accordingly, from 2.67 to
1.12 eV, ie. in the x region, a graded-gap
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heterostructure is obtained. In this region, the value
of the band gap varies smoothly, and the electron
mobility and band structure should also change.
Currently, such studies are being carried out both in
experimental and theoretical aspects. And they are
also conducted on the basis of modern microscopic
and X - ray diffraction analyzes in order to clearly
determine the distribution of binary elementary cells
along the depth of the sample. It should also be noted
that the diffusion technology of formation proposed
by us is a unique technological solution that allows
you to control the fundamental parameters of the
main electronics material - silicon.

Now a few words about the unique functionality
ofsilicon enriched with binary elementary cells. Based
on such materials, it is possible to create photocells

with a maximum absorption coeflicient in a wide
spectral region, with the help of which we can create
highly efficient photocells with an efficiency no worse
than that of multistage photocells based on III-V. This
allows to significantly reducing the cost of photovolta-
ics, which is used on a large scale in earth conditions.
In addition, based on such materials it is possible to
create a highly sensitive photodetector operating in
a wide range of the spectrum. In the future, with the
improvement of technologies, it will be possible to
obtain such materials based on silicon, with the help
of which itis possible to create a highly efficient emit-
ting device with various wavelengths. Further study of
physical, optical, photoelectric properties allows us to
discover anumber of unknown new physical phenom-
ena with unique functionality.
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CORPORATE RESPONSIBILITY IN GEORGIA:
CHALLENGES AND NEW OPPORTUNITIES

Abstract. The goal of the scientific article is to search the challenges of corporative responsibility

of buiseness sector and new opportunities in Georgia. The article presents an analysis of the main

findings of the study based on information provided by businesses, experts and media representatives.

The research is fully based on the information provided by the companies in the frame of interviews.

Keywords: business sector, corporate responsibility, corporate management, responsible busi-

ness, inclusive politics, gender equality, marketing budget.

1. Introduction

Covid-19 pandemic caused social, economic
and the environment protection crisis as in differ-
ent countries of the world as in Georgia. Progress of
countries in meeting the Sustainable Development
Agenda has been significantly hampered and in some
areas the situation has even deteriorated (Vanishvili
Merab, et al. [13]).

The following challenges were mainly identi-
fied in corporate liability in companies operating in
Georgia before the pandemic: low awareness, lack
of strategic or systematic approach to the issue; Un-
preparedness for multi-sectoral partnerships and
mistrust between sectors.

The pandemic has further enhanced the impor-
tance of responsible business behavior and dem-
onstrated the leadership of companies around the
world in the regard of copying with social, economic
and environmental challenges (Otinashvili Ramaz,
Vanishvili Merab [4]).

Accordingly, conducting of searching of corpora-
tive responsibility in Georgia again, became important
in order to establish how the behaviour of Georgian
business and their attitude towards corporative re-
sponsibility changed in the results of the pandemic.

The world business community convinced once
again of the importance of corporate responsibil-
ity for risk management or business sustainability.
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Corporate responsibility is beneficial to both busi-
ness and society and the environment — this is an
inevitable fact (Vanishvili & Katsadze [12]).

This scientific article reflects both the immediate
steps taken by companies in response to Covid to-
wards employees, partners, customers or the general
public, as well as their future plans for the implemen-
tation of sustainable and responsible business.

2. Materials and Methods

The aim of the study is to determine how the
economic or social crisis caused by the pandemic
has affected the behavior of the business sector, in
the social, environmental or governance direction.
In order to prepare a scientific article, a qualitative
research methodology was developed and the fol-
lowing work was carried out:

The first stage — in-depth interviews: Qualitative
research was conducted using in-depth interviews
to obtain exploratory information. Structured ques-
tionnaires included open-ended questions; A total of
120 in-depth interviews were conducted, including
with 108 businesses, 7 industry experts and S media
representatives. Online meeting platforms were used
to conduct the interviews.

The second stage — Focus Group Sessions: Follow-
ing the in-depth working interviews, focus group ses-
sions were conducted to reveal common challenges
in regard of corporate responsibility during pandem-
ics in the companies existing in Georgia. The focus
group issues included 9 topics for discussion. Three
focus-group separate sessions were held with the
representatives of small, medium and big companies.
Each session of the focus-groups was conductied via
online platfroms.

3. Results and discussion

Based on the research, the results were sorted
into the following main thematic areas: strategic ap-
proaches to the corporative responsibility and pri-
ority directions; corporate responsibility decision
making process; social or environmental resources
allocated to the business sector; coverage of corpo-
rate liability; sustainable corporate governance and

labor relations; basic challenges and new business
opportunities; multi-sectoral cooperation within the
framework of corporate responsibility.

3.1. Strategic approach to the corporate re-
sponsibility and priority directions: the conducted
research confirms that there is not a written corpo-
rate responsibility strategy document in most of the
surveyed companies. Exceptions are large compa-
nies operating in the retail market (mainly financial
institutions) and Georgian offices of international
companies (Merab et al. [2]).

The priority areas defined and established in terms
of corporate responsibility are mostly found in large
or some medium-sized companies; On the example
of the surveyed large and some medium-sized compa-
nies, the following priority areas in terms of corporate
responsibility were identified: Support for persons
with disabilities and socially vulnerable groups, edu-
cation, innovation, promotion of sports and healthy
lifestyles, protection of the environment and use of
secondary resources, care of employees, empower-
ment of women and support of gender equality, sup-
port of the arts (Vanishvili & Sreseli [11]).

3.2. Corporate Liability Decision Making Pro-
cess: It was revealed that the budget allocated with-
in the framework of corporate responsibility and a
separate structural unit / a manager are not found in
most of the companies operating in Georgia, besides
in exceptional cases - large financial institutions, ho-
tels, shopping malls, construction companies and lo-
cal offices of international companies (Vanishvili &
Lemonjava [8]).

In the case of most of the surveyed companies,
the decision-making structural unit is: Marketing /
Public Relations, Human Resources Department /
Manager, as well as in some cases Administrative De-
partment / Manager or Director (mainly in medium
or small companies).

3.3. Resources allocated for social or environ-
mental direction in business sector: In most cases
(for large and medium-sized companies), the budget
allocated under corporate responsibility is a part of
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the marketing budget or reserve funds. Small com-
panies basically allocate budgets spontaneously for
one-time activity (Vanishvili, Katsadze et al. [10]).

Representatives of the surveyed companies note
that the decision-making process under the influ-
ence of the pandemic became faster and more flex-
ible. Companies that did not shut down during the
pandemic noted that the decision-making process
for funding charitable and social projects was par-
ticularly accelerated.

3.4. Coverage of corporative responsibility: In
the case of large companies, corporate responsibility
is covered using both traditional and modern media
platforms — social media, online publications and etc.
In the case of medium and small companies, more
empbhasis is placed on low-budget media outlets for
corporate liability coverage.

The pandemic in the use of communication
channels did not lead to significant changes in large
companies. Some companies, especially small and
medium-sized companies, have paid more attention
to web and social media platforms, which in most
cases represent their own or their partners’ Facebook
pages and Internet media. Also, it was revealed that
most of the surveyed companies do not cover chari-
table activities at all. The reason given is that they do
not consider it expedient to speak about it in public
and there are some moments of inconvenience (Van-
ishvili, Lemonjava et al. [10]).

3.5. Sustainable corporate governance and labor
relations: During the pandemic, large companies were
able to reorganize and implement some of their corpo-
rate responsibility activities on online platforms, while
medium- and small companies found themselves in a
rather difficult situation and took responsible actions
only whenever they were possible.

There was also a case when the surveyed company
created a “mental well-being library” where employ-
ees could find a variety of training and educational
resources to help them cope with stress. One of the
major financial organizations noted that an online
garden was created on the online work platform for

the children of employees, and applications for users
have been refined to minimize the need for physical
contact with managers (Bedoshvili et al. [1]).

Most of the surveyed companies note that the
pandemic also affected the mental and psychologi-
cal state of employees, especially during the first
wave of the virus. Some companies (mostly large
companies) reported that they had taken various
measures to provide moral and psychological sup-
port to their employees. In particular, a number of
large companies: hired psychologists, gave employ-
ees access to various psychological support appli-
cations, conducted webinars, as well as organized
incentive activities. While, most of the medium and
small surveyed companies used the method of ac-
tive communication with them for psychological
support of employees; Managers tried to encourage
employees through personal and frequent commu-
nications (Shanava & Vanishvili [5]).

3.6. Key Challenges and new Business oppor-
tunities: Most of the companies named business re-
arrangement and digitization of processes as a new
business opportunity, except when the specifics of
the business did not allow them to do so.

Due to the pandemic situation, some companies
managed to master new business opportunities, cre-
ate and sell face masks, disinfectant solutions, as well
as companies became more active in the field of de-
livery service.

According to the companies surveyed, the main
business challenges during the pandemic were: In-
stability of financial resources, challenges of team-
work due to remote working regime, the problem of
technical equipment of employees, malfunction of
communication channels with suppliers/customers.

Due to the remote working mode, the com-
munication between the employees and the man-
agement was intensified in terms of the challenges
arising in the team working process. Also, various ac-
tivities were introduced - online trainings, seminars,
joint efforts to adapt to the online working process
(Shanava & Vanishvili [5]).
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3.7. Multi-sectoral cooperation within the
framework of corporate responsibility: In terms
of cooperation, it was revealed that due to the pan-
demic, there is a growing trend of partnerships be-
tween businesses and non-governmental organiza-
tions, charity type partnership projects increased
partnership-type partnership projects (Mihailov-
ich & Elishukovna [3]).

In terms of partnerships, most of the large sur-
veyed companies noted that progress had been
made, representatives from the different sectors
united (e.g., shopping malls, tourism sector repre-
sentatives) and worked together on joint projects
to cope with the pandemic difficulties. A part of the
small companies stated that their main concern was
“self-preservation” and the situation did not change
in terms of partnership issues. In their case, multi-
sectoral cooperation was not intensified within the
framework of corporate responsibility.

4. Conclusion

The following conclusions and recommenda-
tions may be made as a result of the research:

1. The written corporate responsibility strategy is
almost not found in companies operating in Georgia,
except for large companies. In addition, corporate
responsibility issues are mainly found in marketing
strategy.

2. With the exception of some of the large com-
panies operating in Georgia, almost no company
has a separate department/manager to make corpo-
rate responsibility decisions. This function is often

assigned to the management departments of mar-
keting or public relations, communications, human
resources or manager and it is a responsibility of the
director or his/her assistant in small companies.

3. During the pandemic, switching to remote
working mode and digitizing business as well as
developing new digital products were named as a
new business opportunity. As for the business chal-
lenges, the following key organizational problems
were identified: Instability of financial resources,
challenges related to teamwork due to remote work
regime, problem of technical equipment of employ-
ees, malfunction of communication channels with
suppliers/customers.

4. Due to the challenges caused by the pandemic,
communication between the government and the
private sector increased. In addition, during the pan-
demic, examples of cooperation between competing
companies or companies representing different fields
were identified in some areas.

S. The need to raise awareness of corporate re-
sponsibility for Georgian businesses should be es-
pecially emphasized. It is important that companies
must see the true value of corporate responsibility,
know where the line lies between marketing and cor-
porate responsibility.

6. It would be interesting to develop an aware-
ness-raising strategy on corporate responsibility at
the country level, describing long-term and short-
term goals in this regard, strategic alternatives to
achieve them, the parties involved and their role.
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Abstract. The article substantiates the need for marketing management of economic and en-

vironmental safety of the country’s consumer market. The main task of providing the population

with consumer goods should be solved by achieving commodity self-sufficiency and preserving

the economic and environmental safety of goods. At the same time, the primary task of marketing

impact is to study the needs of the market, effective demand and link them with ensuring economic

and environmental safety.
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nomic and environmental safety, importers and manufacturers of goods, needs of the population,

high-quality and economically affordable products.

L. Introduction

Taking into account that in 2022-2026 the de-
velopment strategy of new Uzbekistan, within the
framework of modernization and accelerated devel-
opment of agriculture, provides for priority areas for
the development and liberalization of the economy,
deepening structural transformations and consis-
tent development of agricultural production, further
strengthening the country’s food security within the
framework of the state program, are accepted mea-
sures to ensure food safety, increase the production
of fruits and vegetables, potatoes and grapes [1]. The
scientific study of achieving this goal simultaneously
demonstrates the competitiveness of national con-
sumer goods in domestic and foreign markets and
the relevance of the issue of ensuring the safety of
consumer products imported into our territory.

Marketing plays an important role in the devel-
opment of the consumer market of goods, which
is carried out taking into account socio-economic,
natural, demographic and other factors. It allows tak-
ing into account the needs, state and dynamics of

effective demand and market conditions, the nature
of development of foreign trade relations, as well as
creating conditions for maximum adaptation of pro-
duction to market requirements.

The objective need to spread marketing in con-
sumer markets of goods is due to the following factors:

—  first, this market contains, along with the
most important vital need, a variety of interests:
social, economic, environmental and others, the
features of which must be taken into account when
implementing national policy in general;

— secondly, to justify the concept of consumer
market development, it is necessary to use the tools
of marketing research that allow you to most effec-
tively study and predict the state and development
of the market [2].

II. Literature Review

Studying the experience of foreign countries in
managing the economic and environmental safety
of the consumer market is significant for modern
national conditions, since a developed market, an
effective system of support for its participants, as
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well as a modern management system based, among
other things, on the use of marketing tools, can be
rethought and implemented in our country. At the
same time, the greatest attention should be paid to
the processes of integration, information support
and product promotion, as well as the development
of a social orientation of marketing.

In almost all developed countries, the consumer
market is dominated by large corporations and finan-
cial and industrial groups. Integration in the agro-in-
dustrial complex, which is the consolidation of firms
by combining additional marketing functions and ac-
tivities under a single management, can be dictated by
various motives: reducing risk, improving market posi-
tions, prospects for influencing prices, reducing costs
by increasing production efficiency — with vertical in-
tegration; reduce competition, increase market share,
save costs through efficient business management and
specialization —with horizontal integration; reduce risk
through diversification and create additional financial
leverage — with conglomerate-type integration.

III. Analysis and results

Summarizing the experience of agro-industrial
integration in economically developed countries,
researchers distinguish the following models [3]:
a contract system of relations between agricultural
producers, processing, marketing and other orga-
nizations; agro-industrial formations created by
combining the capital and labor of legal entities and
individuals (corporations, cooperatives, etc.) ; plants
that represent the entire technological cycle from the
production of agricultural products, its processing
and sales to the final consumer; associations created
without the formation of an additional legal entity,
headed by an integrator firm that carries out relations
with other members of the association on a contrac-
tual basis or by participating in the formation of their
ownership; holding companies.

For example, in the United States, up to 25% of all
wholesale commercial products, 90% of broilers, and
30% of beef are sold under a contract system in which
the supplier and consumer agree in advance on the

size of batches, product quality, price, or method of
calculating prices. Especially such relations are devel-
oped between producers of agricultural products and
processing enterprises. For example, 99% of pigs in the
United States, 98% in Germany, and 100% in France
are slaughtered in meat processing plants. The share of
direct links between meat processing enterprises and
producers has significantly increased —more than 78%
oflivestock in Germany, 60% in France, and more than
70% in the United States are processed through direct
links [4]. The advantages of this model for farmers
are guaranteed sales and prices, as well as loans and
technical assistance, and for processors-guaranteed
supplies of agricultural products. Sales by contracts
and direct connections are the most important forms
of organization that ensure market stability and are
created with the assistance of the state, which sets cer-
tain requirements for product quality. This makes the
market predictable and regulated.

In the food market of many developed coun-
tries, cooperatives play an important role, which,
depending on the tasks performed, are divided into
marketing, purchasing, service and processing. In
the Nordic countries, up to 80% of farmer’s prod-
ucts are sold through the system of agricultural co-
operatives. In particular, in Finland, up to 90% of
all commercial milk is sold through cooperatives,
in Sweden and Norway, cooperatives carry out up
to 90% of the slaughter and processing of livestock,
and about 80% of the sale of grain, eggs and other
products. In Sweden, cooperative enterprises ac-
count for up to 70-80% of food production. In
Germany and Italy, agro-industrial integration is
defined by cooperatives for the production of feed,
seeds, agricultural machinery, and chemicals. The
processing industry and trade have a high degree of
concentration and monopolization [3].

In the United States, agro-industrial integration
has reached a very high level, which has made it in-
creasingly difficult for small producers to compete
with large corporations. Some States have laws that
prohibit so-called corporate agricultural production,
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while some States only allow family-owned firms to
operate (Nebraska, South Dakota, and Iowa).

The US food industry has a high level of concen-
tration: the share of the 8 largest companies in the to-
tal production of the meat — canning industry is 38%,
cheese — making-51%, dairy (without canning) —
30%, flour-46%, cereals —97%, beet-sugar-96%, soy
oil production-70% [3].

An important place in the us agribusiness is occu-
pied by food trade, where there is also a concentration
of wholesale trade. So, one of the largest companies
“Great Atlantic and Pacific»> has more than 3,500
stores in 33 us States, about 40 different food process-
ing plants, purchasing offices and warehouses.

In the food markets of many developed countries
(USA, Great Britain, Sweden, etc.), along with the
above, there are consumer cooperatives created for the
purpose of purchasing food and reducing food costs, as
well as more active participation of consumers in the
organization of retail trade. For example, in the United
States in the 70-80 years several thousand clubs were
organized for the purchase of food in the form of co-
operatives, consisting of consumers who jointly make
orders for food to wholesalers and distribute it among
the members of the cooperative. It should be noted
that consumer cooperatives are an alternative form of
distribution, but do not replace its traditional forms.

Market promotion measures — a wide range of
marketing activities aimed at increasing the value of
products to consumers-are important elements of
consumer product marketing in market economies.
Marketing tools are advertising, packaging, qual-
ity control, personal sales, trademarks, coupons,
etc. The importance of marketing activities in food
markets is especially enhanced in the competition
between individual products (beef — pork), types
of food (fresh products - against frozen), and dis-
tribution channels (retail stores — catering), which
forces manufacturers to increasingly use marketing
methods. In particular, advertising is an important
marketing tool at all stages of the food movement. In
the United States, food processors account for about

half of advertising costs in the food industry and 25%
of advertising costs in all manufacturing industries.
The share of food retailers is 30% of the total cost of
advertising the food complex; in terms of costs, it is
ahead of any other group of retailers. The rest of the
cost of advertising food products is covered by farm-
ers, commercial groups and other food companies.

An important aspect of marketing in food mar-
kets is information support. For example, in the
United States, Canada and a number of other coun-
tries, there are information centers that, based on
government statistics, publish collections contain-
ing information about the quantity and quality of
products produced in the country and its individual
regions. Producers can report their offers for sale free
of charge, as well as receive free information about
the state of crops, market threats, weather forecasts,
and so on. For buyers, the information is paid at the
established rates. Thus, the availability of available
information has a positive impact on the market situ-
ation and contributes to making motivated decisions
in the field of food production and sale.

Analysis of foreign experience shows that mar-
keting as a system of management decisions and
activities is very effectively used in countries with
developed economies within the framework of the
general concept of market management. States, using
all possible levers of influence on the market, actively
operate marketing tools, thus increasing the informa-
tion security of market participants, promoting the
development of partnerships between them, sup-
porting national agriculture and production, protect-
ing and stimulating the consumer.

The implementation of the strategy for the devel-
opment of the consumer market, in particular, involves
solving the problem of providing the population with
food, mainly through self-sufficiency. Achieving food
self-sufficiency is the most acceptable option for the
development of the country’s food market as a whole,
which is reflected in many programs [S].

Linking food resources to market needs, rapid re-
sponse of production to changes in effective demand
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with high quality of goods and low costs are the main
directions of marketing impact on the consumer
market.

We believe that the marketing approach to man-
aging the economic and environmental safety of the
consumer market involves the study of this market
and the implementation of its full potential, aimed
at meeting both internal and external needs. In addi-
tion, the normal development of society implies the
need to manage the development of needs by imple-
menting the main management functions (Fig. 1).

To effectively manage the development of needs
for consumer goods, it is necessary to use the results
of needs research obtained at the level of micromar-
keting, namely:

— structuring needs for consumer goods and as-
sessing their significance for individual groups of the
population;

— determination of consumer characteristics of
goods;

— segmentation of consumers in accordance with
the level of satisfaction of needs for consumer goods.

Functions of management
of needs

Marketing objectives

-

Analysis

— -

Study of the population's needs, taking
into account the characteristics of the
population, in order to form a sound
socio-economic policy
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Figure 1. Functions of marketing management of needs in the food market
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Taking these positions into account in the man-
agement of economic and environmental safety of
the consumer market will help to increase the eco-
nomic and social orientation of state policy, create
prerequisites for increasing consumer satisfaction
with the quality of goods, and develop sound mea-
sures for state regulation of the consumer market and
its balanced development [6].

Importers and producers of goods, acting on the
principles of modern marketing, can achieve their
commercial goals by meeting the needs of carriers of
effective demand to the fullest extent possible, which
implies harmonization of relations with consumers
and orientation to their priorities.

IV. Conclusion and discussions

Based on our research of the consumer market
of goods and the need for its regulation using mar-
keting approaches, we can identify the following
main goals of marketing in the consumer market
of goods:

1) the most complete satisfaction of the popula-
tion’s needs for high-quality and economically ac-

cessible products through the most effective use of
resource, production and labor potential, ensuring
the profitability of producers of goods;

2) determining the directions of development of
the consumer market based on the analysis of chang-
es in effective demand and forecasting the situation
on the goods market;

3) formation of consumer culture and consumer
culture aimed at preserving the health and improv-
ing the quality of life of the population.

In the consumer market of goods, there is an ob-
jective need to align the goals of importers and man-
ufacturers with state goals, which should be ensured
through marketing, since it is a link between manage-
ment structures and manufacturers. This process is
carried out through information exchange, on the
one hand, about the possibilities of importing or pro-
ducing goods and their needs, on the other — about
the situation in consumer markets, which, ultimately,
allows to make the most correct management deci-
sions regarding the development of the country’s
consumer market.
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Abstract. In the 21% century, the interaction of civilizations has become an imperative of modern
world business. The process is accompanied by contradictions, the overcoming of which brings us
closer to world citizenship.

The world is becoming more and more united on the basis of economic, technological, informa-
tion integration. Increased integration leads to an increase in cultural identity. This process creates a
conglomerate of cultural societies that differ in their history, traditions, language and religion. They
develop, interact and influence each other on the basis of intercultural communication.Both, public
and private companies, regardless of their scale, are aware of the importance of managing intercultural
communications. This is a new challenge for them, however, despite many difficulties, good shifts
are observed (Thomas [1]).

Given the modern reality, the strategies for managing intercultural communications have almost
completely shifted to the digital space, which, like all innovations, is accompanied by new opportu-
nities and difficulties.While in early 2020, we thought we were sufficiently adapted to digital com-
munications, the reality showed us — we misunderstood the role of digital communications.

Companies, public and private sectors have had to adapt to the new reality, rotate the work envi-
ronment from offices to homes, manage staff remotely, train them with new technical skills, quickly
eliminate unforeseen technical problems and completely transform into a new — digital reality.

Given that the management of intercultural communications is already a novelty for companies,
they will have to create a new reality to minimize intercultural distance in remote — digital manage-
ment.

Keywords: Intercultural, Challenges, Management, Digital.

Introductions: In the 21* century, the interac-
tion of civilizations has become an imperative of
modern world business. The process is accompanied
by contradictions, the overcoming of which brings us
closer to world citizenship.

The world is becoming more and more united on
the basis of economic, technological, information in-
tegration. Increased integration leads to an increase in
cultural identity. This process creates a conglomerate
of cultural societies that differ in their history, tradi-
tions, language and religion. They develop, interact and

influence each other on the basis of intercultural com-
munication. At the same time, they are relatively inde-
pendent and remain different, colliding with a single
information space. These differences affect attitudes
towards different issues —human rights, trade, environ-
ment, etc.— which is central to modern politics.

Given the modern reality, the strategy of inter-
cultural communications management has almost
completely shifted to the digital space, which like all
innovations, is accompanied by new opportunities
as well as difficulties.
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While in early 2020, we thought we were suffi-
ciently adapted to digital communications, the real-
ity showed that we misunderstood the role of digital
communications.

The public and private sectors have had to adapt
to new realities, rotate the work environment from
offices to homes, manage and hire staft remotely,
train them with new technical skills, quickly elimi-
nate unforeseen technical problems, and fully trans-
form into a new digital reality.

Against the background that the management of
intercultural communications is already a novelty for
companies, they will have to create a new reality to
minimize intercultural distance in terms of remote,
digital management (Earley & Mosakowski [3]).

Since 1995, digital communication has gradually
played an important role in the activities of compa-
nies. By the end of 2019, most of the world’s com-
panies were almost fully adapted to the digital space,
however, the global constraints created by covid-19
in 2020 changed the dimension of digital commu-
nication capabilities in the shortest possible time
and made their management particularly important
(Forbes Georgia [4]).

The year 2020 revealed significant changes in
people’s digital communication behaviors. Humans’
digital communication behavior changed in the very
first quarter of the pandemic.

Necessitated remote work mode, with offices mov-
ing to homes, meetings moving from physical confer-
ence space to various online conference platforms, And
informal relationships between employees from the
company’s dining / smoking areas to social networks.

In addition to the daily planning activities, the
main task of the companies has been to maintain the
company culture in remote conditions, which com-
bines several important factors: maximum involve-
ment of employees in the work process; maintain
team activity; constructive movement of informa-
tion and maintain informal relationships.

Switching to remote work has been an inconve-
nient process for some team members, some employ-

ees are still able to communicate with colleagues,
and for others this process is difficult in the virtual
space. They say that even new employees have not
been able to communicate with colleagues and have
a feeling that they are “alone”, unable to work with
team members. To summarize, the feeling of team-
work today is small. In order to create a funmoodina
virtual environment, it is possible to conduct various
fun activities (Otinashvili & Vanishvili [6]).

After the usual physical communication, remote
work should look like “real”, so it is better for col-
leagues to communicate with each other with a video
call instead of a phone call, which helps to maintain
emotional engagement.

When starting a remote work practice, some ad-
justments and the development of new competen-
cies are needed. Employees must learn to communi-
cate online and conduct online meetings effectively,
as well as collaborate with others remotely and use a
variety of IT tools.

Results and discussion: workplace has weakened
the importance of physical offices. Companies are
given an unprecedented opportunity to pay minimal
attention to their place of residence when selecting
employees. It is possible to select the desired talent
in any country of the world and include it remotely
in the work process. This increases the multicultural
benchmark of companies and the integration of difter-
ent cultures into a common virtual space (Lewis [2]).

In the conditions of the pandemic, remote employ-
ment became possible in Georgia in several directions:

Education — Various educational institutions
have managed to create an online learning platform
in the shortest possible time, today it is possible to
plan training on any topic in an online format, and at
this time the trainer / teacher can be anywhere in the
country or in any country in the world (Vanishvili,
Katsadze & Vanishvili Nino [5]).

IT Directions — This field has had remote work
experience before the pandemic, however the new
reality has allowed us to distance the field almost
completely, allowing.
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HR direction - remote work made possible in all
HR directions;

Services — The service sector has successfully
moved into the online space, practice shows that
remote services are becoming quite profitable for
companies;

Call Center — In different businesses it has be-
come necessary to add call center operators, and the
work of employees in this profession is remotely as
efficient as from the office.

Has increased, thus transforming the mono-cul-
tural structure of companies as well.

Forming a multicultural team online is a new
challenge for Georgian companies with limited mul-
ticultural management experience.

Conclusion: Multicultural team management is
accompanied by a number of unique challenges and
difficulties, these may be language barriers, teaching
methods, ignorance of the culture of the colleague,
and many others, the correct and delicate solution
of which determines Goodden’s overall success, so
managers should be careful interests.

It is often believed that communication prob-
lem is a major factor that can destroy multicultural
teams as participants may have different languages
and communication styles.

In conversation, words convey our feelings, hopes
and dreams. We are all closely related to our native

language, which can make it difficult to travel to a
foreign country where the majority of the population
speaks another language. Now produce.

Managers must not only make sure that subor-
dinates understand the company procedures and
policies, but also ensure that everyone has an ef-
fective method of communication. For example, to
say that this task is difficult would be insufficient.
At the same time, the main language spoken in the
office may be a second or third language for some
employees, so colloquialism may be incomprehen-
sible to them.

Moreover, they may mislead the use of slang and
slang, which may seem completely incomprehen-
sible to other team members. The problem is that
some employees who feel uncomfortable with the
language barrier may not be able to express their
opinion on a particular issue at all.

One way to solve this problem is to develop a
common communication system in the company,
maybe the company will help several translators,
create a working platform where all team members
can express their opinion. It is advisable to offer the
company’s “native” language courses to employees.
It is important that all team members feel needed
and valued, it is not allowed to show favoritism to-
wards those who speak the company’s native lan-
guage better.
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Abstract. In the scientific article, by taking into consideration newest literary sources and variable
factual materials, there are examined challenges of corporate social responsibility in bank business
and perspectives of development in Georgia. More concretely, purpose of research is revealing of
challenges and factors hindering the development of corporate social responsibility of bank business
in Georgia. It is also aimed to offering of corresponding recommendations on the basis of analysis of
received results, as in the bank business, so at systemic level.

There was established that development of social corporate responsibility in the bank business
requires popularization within the country scales and positioning as important component of eco-
nomical development of the country, what is expressed in strengthening of the role of significance

of corporate social responsibility and involvement of society as a whole.

Keywords: Corporate Social Banking Business, Corporate social responsibility, Social banks,

Banking business, Social Finance, ESG Forms.

Introductions: Corporate social responsibility
is a new challenge of modern world interest toward
which was deepened in 2007-2010, after the world
faced global economic crisis. In result of this crisis,
social bank and social finances became important
tendencies among customers of banking business
(Vanishvili Merab, et al,, [1]).

Crisis has transformed social banks from niche
institutions to large, publicly apparent players. This
success is conditioned by assuring of bank clients
in the West that social bank is less speculative and
more responsible, ethical and society-oriented way
for keeping of money than traditional bank. After
the crisis many people think that social bank is less
egoistic and takes more care of general progress or
interests of society than commercial bank.

Within the last 10 years corporate social respon-
sibility became natural characteristic of banking
business and banking business succeeded in percep-
tion of social responsibility as its main principle, in

result of which there were formed aims and methods
of environment protection, society-oriented activi-
ties. Corporate social responsibility became the best
solution for integration of moral principles in nowa-
days economy into banking business.

Corporate social responsibility and social bank-
ing business in Georgia is comparatively new, al-
though developing conception which is character-
ized by increasing tendency and is integrated into
everyday life of society. It’s growth is basically ex-
pressed in the mean and mostly in the large business,
among them in the large banking subjects which
have special attitude toward conception of corporate
social responsibility and develop various methods in
their everyday activities or long-term strategic aims
(Otinashvili Ramaz, Vanishvili Merab [1]).

In the modern world, which is full of various
challenges, and when the world is globally involved
in competition chain, corporate social responsibil-
ity assists the business to maintain trust of employ-
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ees, society, investors, to develop long-term pur-
poses, which will be globally directed to the welfare
of society.

From this standpoint it is especially interesting
to observe development of social responsibility of
banking business in Georgia, particularly, challenges
it faces and perspectives of development.

Results and discussion: studies have shown
that corporate social responsibility in Georgia is de-
veloping from 2004 and growing interest toward it
is revealed every day. According to the data 0f 2021,
Georgian financial sector basically consists of com-
mercial banks. There are fifteen commercial banks
on the market which possess 95% of the full assets
of financial sector. Besides, concentration level is
also high- particularly, two largest banks (Bank of
Georgia, TBC Bank) own 70% of full assets. Besides,
despite of the fact that share of microfinancial orga-
nizations is quite small, they play an important role,
especially in financing of small and mean businesses
and availability of finances in villages.

From presented 15 commercial banks, the mis-
sion of 12 banking subjects is carrying out of socially
liable business so that to find areas of common inter-
ests with society and stages of development, to be
able to create tools which cause in people the sense
of reliable partner, offer to micro-, small - and mean
business provision by sustainable financial services.

There shall be noted attitude of Georgian Gov-
ernment from the standpoint of assistance with
development of social responsibility. Despite of
the fact that the State is not directly involved in the
management of conception of social responsibil-
ity, separate governmental initiatives and programs
are directly or indirectly connected to and support
introduction and development of social responsi-
bility in Georgia. Important governmental initia-
tives are: “Purposes of sustainable development
and Georgia”, “Green economy”, “EU Associations
Agreement”, “Business and human rights — Geor-
gian governmental action plan for protection of hu-
man rights®, “Tax benefits for charitable activities”

Georgian governmental initiatives within the
frameworks of social responsibility also include the
“Code of Corporate Management of Commercial
Banks” which supports effective functioning and
sustainability of banking sector and financial sector
in general, improvement of investors trust and stable
and effective functioning of the banking sector.

Nowadays, strengthening of the role of financial
sector in sustainable development of the country in
Georgia is supported by National Bank of Georgia.
It develops the framework of sustainable develop-
ment, within frameworks of which calls participators
of capital market to take into consideration environ-
mental protection, social and governing (ESG) is-
sues and management of risks connected to them
for financial stability and sustainable development
of economy (Vanishvili, Katsadze, et al., [6]).

In 2021 commercial banks were first asked to
fill in ESG (Information in ESG forms review key
performance indicators of Georgian financial sys-
tem in direction of ESG (Key Performance Indica-
tors, KPIs) forms. There analysis and research have
shown that ESG practice existed in banks are differ-
ent. Small part of commercial banks is quite forward
from the standpoint of management of ESG and sus-
tainable development and they also have other social
and environmental policies. From the other hand,
there still are banks which do not have ESG policy
yet. Although, some of them are in the process of
development of the same policy, and some of them
plan to introduce ESG practice in the nearest future.

In connection to ESG reports of banking business
“sustainable development in Georgia, report 2021
there is also noted that based on the data of 2021,
majority of commercial banks in Georgia do not have
explanation of green loans or system of their classifi-
cation and correspondingly they do not possess data
on green loans. Only six from fifteen banks submitted
data on green loans. Besides, from the mentioned six
banks majority do not have official explanation or clas-
sification system of green loans and have in their re-
ports only data ofloans issued for financing of projects
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connected to energetic efficiency and renewable en-
ergy (Vanishvili & Katsadze [6]).

On the basis of all the mentioned we can note
that despite of higher than average development of
social responsibility in the bank sector, they still do
not have correct explanation toward green loans.

Based on the analysis of ESG reports of 2021 by
the banking sector, there was ascertained that Geor-
gian financial institutions see significance of CSR as
the means of improvement of image and reputation.
In majority of cases accent of banking business
is directed toward creation of new products and
innovations which allow them to be included in
society. And they less acknowledge the fact that
correctly realized corporate responsibility is the
basis for improvement of financial results (Shana-
va & Vanishvili [2]).

Despite of the mentioned, banking business in
Georgia, in relation to its possibilities, spends quite
large amounts for charity and various activities ben-
eficial for society. If some years ago such initiatives
often had system-less, spontaneous character, in the
last years there is noted a tendency of moving to
more systemic, planned activities having sustainable
results. Bank subjects pretending for the role of lead-
ers of Georgian banking business, acknowledge that
for achievement of success and maintaining of com-
petitiveness they shall be guided by high standards of
corporate social responsibility and correspondingly
be accountable toward society.

In Georgian banking business one of the largest
bank groups is TBC Bank, which offers to society
wide spectrum of traditional financial services. Has
customer-oriented business model, is always distin-
guished by innovation and creates projects corre-
sponding to behavior or demands of the customers.

Purpose of TBC Bank is to manage with re-
sponsibility the environmental and social risks con-
nected to activities of its business customers. It has
undertaken an obligation to actively finance such
business activities which increase positive influence
over environment and economy. 83.2% of their sus-

tainable portfolio includes projects of renewable
energy, 2.8% — energy-effective projects, 10.8% —
projects for supporting of youth, and 3.2% - proj-
ects “women in business”.

Each activity realized by TBC Bank which is
connected to corporate social responsibility of
business making, from its part, is connected to the
outflow of monetary means and increasing of ex-
penses, although real result in connection to com-
plete profitability is positive, because expenses
and investments made in motivation and growth
of employees and also in maintaining of customers
satisfaction, finally positively influences on profit-
ability and image of the company.

In Georgia, from 2007 there are actively conduct-
ed researches in direction of corporate social respon-
sibility, they are basically related to the estimation of
scales of disclosure of CSR novelties or new tenden-
cies, its development level, which is generally typical
for Georgian business. By researches it is confirmed
that from 2007 to present interest toward the social
responsibility is growing. Dynamics of its develop-
ment and integration into business activity is becom-
ing annually noticeable. Growing dynamics is basi-
cally noticed in the large and mean business.

By analysis of full or separate fragments of re-
searches of 2007-2021 we can say an opinion that
despite of positive dynamics, in Georgia corporate
responsibility goes forward, although with slow
tempus, in acknowledgment of the contents or con-
ception meaning which are represented by CSR.
And again, beyond of all positivity it is interesting
to define the level of society awareness, while social
responsibility is managed right by request of such
society and in such environment where business is
operating (Shanava & Vanishvili [2]).

Purpose of research conducted by is in June 2021
was to answer the main question: how is attitude of
the customer and quality of awareness toward cor-
porate social responsibility of banking business.
Analysis of results has shown us that estimations of
research participators in connection to contents of
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social responsibility is non-homogenous: 73.3% of
interviewed considers that social responsibility is
“support of such actions which in prolonged period
create welfare of society”, 63.2% focused on partici-
pation of the company in environmental measures/
ecology, 58.7% fixes that social responsibility is sup-
port of society with disabilities, 51.4% consider that
social responsibility is support of education/ cul-
ture/ sport, and according to 41.7%, social respon-
sibility means charity.

Analogously, non-homogenous estimations were
received by us in connection to the “perception” of
social responsibility. At the question: which crite-
ria shall the company meet in order to consider it,
as socially liable, 59.9% of respondents responded
that within the frameworks of social responsibility
the company shall offer to society product of good
quality, that is safe and has a fair price.

We have to note that at the question “How many
banking business existed in Georgia uses social re-
sponsibility”, 55.5% of questioned respondents think
that less than 25% of banking companies apply social
responsibility in their activities.

It is attention-worth fact that according to the
data of 2021, the mission of twelve from fifteen
commercial banks registered in Georgia is social re-
sponsibility, and society has no information in con-
nection with this, or possess such information in a
small volume.

We think that this question requires deep analy-
sis, from the one hand, we can consider response of
respondents as deficiency of information, for exam-
ple, social measures are less illustrated in the media,
informative magazines-newspapers, company web-
pages, or, from the other hand, the interest of society
itself is low, to get more information on companies
or organizations they come across with and every
day became their customers at their own will or ac-
cidentally (Vanishvili, Lemonjava, et al., [6]).

According to the information of majority of re-
spondents, information on social responsibility of
bank organizations is not enough, and according to

the opinion of 85.8% — realization of social measures
is necessary. Both components for CSR are casual-
resultative and if the customer becomes more de-
manding toward the company, in order to get correct
information on conception of CSR, to get informa-
tion on realized social measures, the purpose will
unconditionally bring us to the result and percep-
tion of society that companies in Georgia have less
sense of responsibility toward CSR, will be changed
in opposite direction.

According to the results of study we can suppose
that in most cases companies perceive social respon-
sibility as expenses and not as investments and they
are less involved in social measures to be realized. 53%
of interviewed considered that government less sup-
ports social measures. Here too, from the one hand,
we can agree with opinion of society, while direct ob-
ligation of the State and government is improvement
of social condition of society, creation of sustainable
economical environment, and, from the other hand,
while social responsibility is willful activity, the soci-
ety itself and business shall be interested in creation
of significant ecological conditions and financial avail-
ability for activities or living environment.

And finally, what about the fact that measures re-
alized by banks are less known for society, it is wish-
ful to make information more available via various
mass spreading, internet or company webpage.

Conclusion: based on the results of study,
there were made the following recommendations
for development of corporate social responsibil-
ity in banking business: (1) the first purpose of
banking business is development and support of
economical sustainability of the country. Correctly
planned and realized by them social responsibility
is the basis of long-term success as inside the coun-
try, so abroad; (2) in order to increase involvement
and role of the government in development of so-
cial responsibility it is needed to introduce various
normative acts or laws, to introduce encouraging
benefits for business; (3) business and government
shall act within frameworks of social responsibility
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in order to observe those three components which  social responsibility — planet, environment, soci-

are unified by conception — corpo corporate rative  ety.
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