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CALCULATION OF GAS LIFT LIFTS AT THE ALTYGUYI FIELD

Abstract: The article presents calculations for a periodic gas lift, in relation to the operating conditions of
the Altyguyi field, where it is recommended to equip wells with a single-row replacement chamber with a packer
and a check valve installed in the lower part of the tubing. The method of designing gas lift lifts is presented.

This technique includes the arrangement of starting and working valves in accordance with standard ones,
taking into account the properties of reservoir fluids and projected well flow rates.
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of the Altyguyi field was carried out.
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Introduction the gas lift well is carried out in accordance with the
The calculation of continuous gas lift lifts is volume of the filtered liquid in the area of the
reduced to determining the length, diameter of lifting optimal operating mode of the lift. Practice shows
pipes and specific gas consumption. that, depending on the flow rate of wells, the optimal
The choice of the diameter of the lift pipes of sizes of lifts correspond to the data given in Table 1.

Table 1. Optimal sizes of lifts

Well flow rate, t/day 20-40 40-60 60-200 | 200-300
Lift diameter, mm 40,3 50,3 62 76
In field conditions, from the point of view of Therefore, the depth of the descent of the lifting
technological and mechanical characteristics, pipes pipes should be maximum, i.e.
of the "M" brand with a bore diameter of 62 mm have L =H-(20:30)m
an unlimited scope of application. It is recommended where H is the distance to the upper filter holes, m.
to use a universal lift scheme that provides both For an annular system (the Working agent - gas
periodic and continuous lifting of liquid (Fig. 1.). is injected into the annular space), the required
The above scheme is used in wells with a gas specific gas consumption during continuous lifting is
inlet depth of up to 3000 m. In wells with a depth of determined from the expression:
up to 4000 m or more, the lift layout shown in Figure (P, —
ZF;S used. R = 0.359Lpg— (R IEZ)] m°/t
For maximum fluid extraction, it is necessary d® (P, - Pz)'—gpfl
to create minimum pressures at the bottom. 2
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where: P is the working pressure, Pa (the working
pressure is 8.5; 10.0; and 12 MPa);

P, is the wellhead pressure (the minimum
allowable under operating conditions), we take it to
be equal to P, = 1.2x10°; 1.5x106 Mpa;

p -the density of oil is assumed to be equal to
861 kg/m3;

g-acceleration of gravity (9.81 m/sec?);

d - diameter of lifting pipes, m;

L is the lifting height of the liquid, m.

The specific flow rate of the injected gas,
taking into account the solubility of the gas, is
determined from the expression:

TT

P,+P n

where: Gy is the gas factor (for oil), m3/t;

a is the solubility coefficient of gas in oil,

a = 0.4031 m3/t. atm.

nw is the water content of products, %.

The optimal specific flow rate of the injected
gas calculated at an input depth of 2700, 3000m and
3500m (Pwork= 8.5; 15.0 MPa) is, respectively, 200,
300 and 500 m%/t and at a gas input depth of 3000 -
3500m (Pwork = 10; 15 MPa) is, respectively, 150 +
400 m3ft.

Fig. 1. Diagram of a universal gas lift
1- operational column; 2- elevator pipes; 3- starting valves; 4- working valve; 5- packer; 6- check valve.

\

N

A

Fig. 2. Diagram of a stepped gas lift
1- operational column; 2- intermediate column; 3- upper stage of the elevator; 4, 8 — check valves; 5-
starting valves; 6- working valve; 7- packer.
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Calculation of the installation of a periodic
gas lift with a replacement chamber

For periodic gas lift, in relation to the operating
conditions of the Altyguyi deposit, it is
recommended to equip wells with a single-row

173

e

replacement chamber with a packer and a check
valve installed in the lower part of the tubing (Fig.
3). In this case, the annular space between the tubing
and the casing acts as a replacement chamber [1, 2,
3,4].

LB Ll
Vo i,y

Bl

I
|

II‘\IHIIIII |‘\

Fig. 3. Diagram of a lift for periodic liftin

Reducing the pressure of the injected gas for
purging the liquid is provided by installing starting
valves on the tubing string, and the lower (working)
valve acts as a shut-off device that reduces the
specific gas consumption [5, 6, 7, 9].

The working pressure of the injected gas is
determined from the expression:

p _ hyai

work —

=P ip + Poup  Kaf/sm?

The height of the column of liquid that can be
forced into the lifting pipes with full use of the
working pressure will be:

0,0064L
P, -——-P )10
he (Puork ~Ppip ~Pun )10 _ (o d° ) m
Yoil Yoil

where: L is the length of the lift, m;
d is the inner diameter of the lifting pipes, d =
62 mm (2.5")
Pwork, Pw.n. - working and wellhead pressure, at;
voil - the specific gravity of oil.
Camera Length:

where dc is the diameter of the camera, we take it
equal to 4".

The volume of liquid raised in one cycle at the
optimal flow rate of the injected gas:

g of a liquid with a replacement chamber

0,5¥L?
Qoye. =| h—%—|f 75t
cyc. [ dO’S'Y J

where d = 0.003 m is the area of the inner cross-
section of 2.5" pipes.

The gas consumption during the injection
period corresponding to the minimum specific
consumption will be:

V, =1,1d°YL2, m¥h

For a periodic gas lift with a gas cut-off at the
chamber, the amount of gas required for one cycle,
reduced to normal conditions, is determined from the
expression:

v, =f(L+h-fc)%,m3

Duration of the gas injection period:

T _60% s
PO

Duration of the full cycle:

1440V

_ Ooye!

Q
where: Q is the flow rate of the liquid, t/day
Duration of the liquid accumulation period:

T, =T-T,, min.
Number of cycles per day:

min

1440
n="—-—

T
Specific gas consumption per 1 ton of liquid:
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V., 3 [8, 12, 13, 14], taking into account the properties of
Ry = ,m°/t

cyc.

The calculated values of the parameters of the
periodic gas lift for wells with a lifting height from
depths of 2500, 3000, 3500 m are given in Table 2.

The design of gas lift lifts, including the
arrangement of starting and working valves, should
be carried out in accordance with standard methods

reservoir fluids and projected well flow rates.

Bellows valves of the G-38 and G-38R, G-25
and G-25R types, installed in the pockets of
downhole chambers KT 73-25 and KT 73-38, K60-
25 and K60-38, are recommended as gas lift valves.
The minimum required number of valves per well is
5+6[10, 11, 15].

Table 2. Calculated parameters of the periodic gas lift

L, d, Pplp, Pwom 1:)w.h, h, 10: q<:v0v
m mm MPa MPa MPa m m t

Vo, Vc T, T Neyes Q, R, Vv,
m/h| m min min | cycle | t/da m’t | m/day

2500 62 1,01 8,4 15 695 | 271,7 | 1,62

1266 | 884 | 41,89 | 116,6 | 12,35 20 546 | 10920

3000 62 1,21 10,0 15 898 | 350,7 | 2,12

1430 | 1064 | 44,65 | 152,6 9,4 20 501 | 10022

3000 62 1,42 12 15 1115 | 435,7 | 2,66

1584 | 1504 | 57,0 | 1915 | 7,52 20 565 | 11314
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Introduction market principles of competition. In particular, the

In modern conditions, there is a rapid growth of provision of excessively broad privileges in the
electronic commerce both at the global and As noted payment of customs duties on imported goods does
in the Strategy of Actions for the Further not contribute to effective tariff regulation, while
Development of the Republic of Uzbekistan for 2017- individual preferences create unequal competitive
2021, the priorities of the country's development are conditions for the development of entrepreneurial
liberalization and simplification of export activities, activity [2].
diversification of the structure and geography of In the modern world in the context of financial
exports, expansion and mobilization of the export globalization, when business is becoming more and
potential of economic sectors and territories. An more international, the company's management
important role in the implementation of these tasks is should take into account the possibility of saving
assigned to the issues of international taxation and financial costs in connection with the peculiarities of
international tax planning, the analysis of the the tax policy of individual countries and their
effectiveness and rethinking of the activities of which cooperation in the tax area. The fact is that some
is dictated by the time itself [1]. provisions of agreements concluded between

In a short period of time, consistent work has countries on the avoidance of double taxation, as well
been carried out in the country to integrate into the as differences in the tax regimes of countries, allow
international economic community and create the company to reduce tax payments, including
favorable conditions for the implementation of foreign through targeted business structuring. In this regard,
economic activities by business entities. At the same the tax attractiveness of a jurisdiction when building
time, the current system of customs and tariff an international business scheme is considered as one

regulation does not stimulate the development of
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of the factors when deciding on the choice of location
for companies of a transnational group.

Thus, tax planning in the implementation of
foreign economic activity (FEA) is due to the
possibilities of tax savings, which for an entrepreneur
seems to be the same need to reduce the costs of
manufacturing their products as, for example, cost
savings as a result of using cheap labor resources.
There are times when a transnational corporation
(TNC) completely rebuilds its international
organizational structure based on tax considerations.
So amodern TNK can have a headquarters in London,
production facilities in Singapore, a subsidiary
company for owning the company's patents in Cyprus,
a financial center in the Netherlands, a holding
company in Luxembourg, etc. Or, in the simplest case,
a business can simply move business operations to a
neighboring country where the tax rate is lower.

If a company manages to develop an effective
mechanism for international tax planning (MNP), then
this contributes to the growth of its post-tax revenues,
allowing then to use the funds saved on tax payments
in the investment process, ensuring the development
and growth of the company, increasing its
competitiveness, which leads to economic benefits
and increase in national wealth. Therefore, the
relevance of the topic of this scientific research is
determined by the increased role of the factor of
minimizing the taxation of the company in the
implementation of foreign economic activity at the
present stage of development of international
economic relations.

However, some methods of tax minimization in
the implementation of foreign economic activity, and
with them the use of the possibilities of a number of
low-tax jurisdictions (tax havens) cause a lot of
dissatisfaction and the use of appropriate punitive
measures by national tax administrations and
international organizations. This, in particular, is due
to the fact that these methods of obtaining tax savings
lead to financial losses for the budgets of the countries
on whose territory companies' revenues are generated.
As a result, there has recently been a tendency for a
negative attitude towards international tax planning in
the domestic point of view. This, according to the
author, is due to a lack of understanding of its essence
and the lack of comprehensive studies of modern legal
capabilities of the MNE toolkit, as well as simply
mixing this concept with other forms of minimizing
tax payments associated with the illegal behavior of
the taxpayer.

A weighty argument in favor of the relevance of
the topic of this scientific article is the active
involvement of domestic companies in the processes
of international tax planning in the context of
significantly changed and continuing to change the
national institutional framework of these processes.
So, since 2019, the tax legislation in the Republic of
Uzbekistan has changed in terms of the regulation of

transfer pricing, it is planned to introduce provisions
limiting operations using companies from tax havens
- provisions on controlled foreign companies. In
addition, it should be noted the growing involvement
of the Republic of Uzbekistan in the international
exchange of tax information, as well as the active
implementation of international standards of tax
transparency under the auspices of the OECD in more
than 50 countries of the world. Such changes will
undoubtedly affect the degree of disclosure of tax
information and its availability to fiscal authorities to
monitor the activities of taxpayers to reduce tax
payments, which is one of the fundamental measures
of state policy in the tax area.

Thus, the determination of the modern limits of
the legal reduction of the tax burden by the companies
of the Republic of Uzbekistan using MNE tools, as
well as ways to increase the effectiveness of domestic
legislation to counter abuse in this area requires in-
depth scientific analysis.

LITERATURE REVIEW

Tax planning in the "Big Economic
Encyclopedia® and "Big Legal Dictionary" is
understood as a choice between various options for
carrying out the activities of a legal entity and placing
its assets, aimed at achieving the lowest possible level
of tax liabilities arising from this [3].

According to S. M. Dzhaarbekov, tax planning
involves the taxpayer taking certain organizational
measures in order to minimize tax payments [4] .. This
position is shared by E. Yu. Zhidkova, who considers
the goal of tax planning to minimize tax payments in
a legal way based on the use of tax benefits and
preferences, the correct choice of tax regimes and
objects of taxation, the literacy of the formation and
use of accounting policy elements [5].

E. B. Shuvalova and E.A. Grachev also define
tax planning as a way to minimize the tax burden,
including the development of complex and completely
legitimate systems that can significantly reduce the tax
burden on an economic entity without violating the
norms of current legislation and international law [6].

I. V. Sergeev, A. F. Galkin and O. M.
Vorontsova distinguish between tax planning at the
macro and micro levels and defines it as an integral
part of the tax process, which is the activity of public
authorities, local governments and taxpayers by
definition for a given time period. the period of the
economically justified amount of tax revenues to the
relevant budget, as well as the amount of taxes
payable by a specific economic entity [7].

V.V. Semenikhin and Yu.V. Emelyanova argue
that tax planning is a set of lawful targeted actions of
a taxpayer associated with the use of certain
techniques and methods, as well as all legally granted
benefits and exemptions in order to reduce tax
liabilities and increase cash flows [8].
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V.A. Babanin and N.V. Voronin define tax
planning as a process of developing a system of tax
plans and regulatory indicators to ensure the correct
and timely calculation and payment of taxes and
improve the efficiency of activities in terms of tax
payments [9].

E.S. Vylkova proposes to distinguish between
tax planning in a broader and a narrower sense. So at
the level of an economic entity, tax planning is an
integral part of managing its financial and economic
activities within the framework of a unified strategy
for its economic development, which is a process of
systematic use of optimal legal tax methods and
methods to establish the desired future financial state
of an object in conditions of limited resources and the
possibility of them alternative use. In the narrow
sense, tax planning is planning at the minimum level
for a particular economic entity, the amount of
individual taxes [10].

Analysis of the literature on the problems of
theory and practice of tax planning shows that, despite
the large number of publications in this area, the
authors' attempts to determine the essence of the
company's tax planning do not always provide a clear
distinction between the concepts of tax planning, tax
optimization and tax minimization. So, S. Malakeeva
identifies the concepts of tax planning, tax
optimization and tax minimization, defining them as
actions of a taxpayer to reduce tax payments [11].

For T.A. Guseva, the concepts of tax planning
and tax optimization are identical, opposing the
concept of tax evasion [12].

IV Petrov believes that in the implementation of
tax planning, the achievement of the main commercial
and investment results should occur at a reasonable or
permissible (optimal) level of the amount of taxes paid
[13].

T.A. Kozenkova defines tax planning as an
integral part of the general planning system at the
micro level, a type of management activity, a way to
optimize the actions of an economic entity through the
regulation of its taxation. Tax planning contributes to
the achievement of the general goals of the
organization's management; to survive - in a critical
situation; to increase efficiency, increase the amount
of own financial resources and gain an advantage over
competitors - in a normal environment [14].

ANALYSIS AND RESULTS

Before the development of international
economic integration and the globalization of
economic processes, economic life was concentrated
mainly within the borders of the state, occasionally
going beyond its limits, and then only in some simple
forms of foreign trade exchange and financial
cooperation. Thus, most of the income of legal entities
was formed from sources that were located on the
territory of one separate country, while foreign
economic transactions between different states

usually did not have a stable and sustainable nature. In
this regard, the question of the need for the same
taxpayers to pay similar taxes from the same objects
(income) in different states did not acquire
significance, which would stimulate the search for a
solution to this problem within the framework of both
individual states and through international
cooperation. But the subsequent internationalization
and globalization of the system of world economic
relations and the exercise by individual states of their
rights to receive part of the income from the
international economic activity of national residents
led to the emergence of international taxation.

The development of international economic
activity of necessity leads to the emergence of
international tax relations, the participants of which
are states, international organizations, individuals and
legal entities of various states. In order for the
interaction of national tax systems not to have a
conflict in nature, states should not act in isolation,
without taking into account the specific features of
international economic activity and the status of its
subjects. After all, each of the countries in whose
territory any commercial activity leading to the
generation of income is carried out, as well as any
property is located, has the right to expect to pay the
corresponding tax on income or property. Due to the
nationality of legal entities, there are also
corresponding tax liabilities. So there is a conflict
between the two tax jurisdictions for the right to tax
such income, and the taxpayer may bear an increased
tax burden.

The consequence of the application of national
tax legislation in the field of taxation of foreign
economic transactions of legal entities (and
individuals) is international double taxation, when, for
example, a domestic company that receives income in
a foreign state is obliged to pay tax on this income in
two or more countries. In this case, international
taxation is understood as the tax consequences of
foreign economic activities of individuals and legal
entities arising from the provisions of national tax
laws governing foreign economic transactions. In a
broader sense, the following aspects also apply to
international taxation [15]:

- features of the national tax policy in the modern
globalizing system of world economic relations;

-international legal regulation in the tax area;

-national conditions of taxation in the modern
world as a result of international tax competition;

-international tax coordination - coordination of
actions of national tax policies and tax services.

Speaking about international taxation, it should
be noted that there is competition between national
fiscal jurisdictions for the right to attract foreign
economic agents into their economy to tax them using
favorable tax rates and taxation regimes - international
tax competition. It is quite obvious that this
competition acts as an incentive for business entities,
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allowing the transfer of income and factors of
production from one tax jurisdiction to another. In
particular, financial transfers made within an
associated group of companies located in different tax
jurisdictions can only take place for tax reasons.

A direct consequence and product of
international tax competition is international tax
arbitration - financial transactions based on the
difference in tax rates in certain jurisdictions, due to
which the effective tax rate can be reduced, and the
post-tax revenues of international business entities
will be maximized. Differences in the principles of
taxation (the principle of residence and the principle
of source of income) can also serve as a basis for
international tax arbitration. For this reason,
international tax arbitration as an element of tax
optimization is very often used by subjects of foreign
economic activity. The most direct participation in the
scheme of operations of international tax arbitration is
taken by the associated structures of the transnational
group located on the territory of low-tax jurisdictions.

The mechanisms of international arbitration
transactions, in turn, are built on many operations of
international tax planning. It is obvious that the
subjects of foreign economic activity are interested in
optimizing their tax payments arising in different
jurisdictions of doing business. It is for them that
international tax planning is extremely important and
relevant, representing a view of the problems of
international taxation from the standpoint of taxpayers
seeking to reduce tax payments based on legal means.

Nevertheless, | would like to emphasize the need
to balance the interests of each of the parties to
international taxation: national tax administrations
and taxpayers - as well as to prevent any abuse.

If we turn to the successful practice of tax
planning in a company, which consists in an effective
way to increase financial resources with a sustainable
long-term reduction of the company's tax burden, then
it is carried out within the framework of the corporate
financial management system to find the optimal
amount of tax payments - tax optimization.

Tax optimization is the determination of the best
way to manage tax payments, which consists in
minimizing them in order to increase the company's
financial resources. At the same time, it is part of a
larger and main task of financial management -
financial optimization - choosing the best way to
manage the company's financial resources and
attracting external sources of financing. Optimization
of the company's tax policy allows avoiding
overpayment of taxes, which is especially important
in conditions of a high level of taxation, when
insufficient consideration of the tax factor can even
lead to bankruptcy of the company [16].

At the same time, minimizing tax payments and
increasing the company's financial resources do not
always have a direct relationship. Thus, the
minimization of tax payments can be carried out by a

complete reduction in economic activity: income is
not generated - there is no object of taxation on
income. There are situations when a reduction in some
taxes leads to an increase in others. Or an enterprise
with too low tax payments may raise suspicion and
additional checks by the regulatory authorities, which,
in turn, may entail additional costs. Or, the
minimization of taxation can be achieved through the
misbehavior of the taxpayer when paying taxes:
attempts to evade taxation, violating the current legal
norms, which is fraught with additional financial
burden for the company in the form of sanctions from
the fiscal authorities. Such minimization of tax
payments will not meet the goals of optimization of
taxation, that is, minimization and optimization of
taxation are not identical concepts, they should not be
confused. But at the same time, tax optimization
presupposes (includes) the minimization of tax
payments using the rights provided by law.

In order to tax optimization aimed at increasing
the financial resources of the company with a relative
decrease in tax payments, the taxpayer carries out
activities for the systematic use of the opportunities
provided by tax legislation, called tax planning. This
is a legal way to reduce tax liabilities. When planning
the tax consequences of economic activity, it is
important to know not only how much, where, when
and how to pay taxes, but also what are the ways to
avoid overpaying taxes (maximizing income) and to
act on the basis of legal methods. Tax planning can be
successfully applied by both individuals and
companies. Based on such areas of application, it is
advisable to subdivide it into individual tax planning
(typical for individuals) and corporate tax planning,
which is used by legal entities. And since in the
modern conditions of doing business, many types of
activities are associated with foreign economic
operations, therefore, tax planning becomes
international.

Thus, based on the territoriality criterion, it is
advisable to distinguish between national and
international tax planning. For national tax planning,
implementation boundaries are set within the
individual tax jurisdiction. For international - the
subject of tax planning is cross-border transactions,
covering two or more states. In this regard, resident
taxpayers must understand how to pay taxes in
accordance with the current legislation, while not
experiencing an additional tax burden not only within
the boundaries of their jurisdiction, but also in all
countries of their business activity.

Considering the process of international tax
planning (MNP), it should be noted that some of its
aspects have been studied in great detail by such
authors as S.A. Baev, A.R. Gorbunov, V.A. Kashin,
AN. Kozyrny, A.V. Perov, A.l. Pogorletsky, S.F.
Sutyrin, B.A. Kheifetz et al. However, a uniform
approach to MNEs and the economic processes
associated with them has not developed. So, V.A.
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Kashin interprets MNEs as a choice between various
options and methods of carrying out activities and
allocating assets, aimed at achieving the lowest
possible level of tax liabilities arising from this [17].

An excellent formulation is found in AR.
Gorbunova: MNP - creation of tax planning schemes
and tools in order to reduce tax losses in international
investment and financial transactions [18].

One of the famous Russian researchers of tax
planning issues E.S. Vylkov, it is proposed to consider
MNEs as an integral part of corporate tax planning,
which is a process of systematic use of the optimal
legal tax methods and methods to establish the desired
future financial and economic state of the organization
when conducting various international transactions in
conditions of limited resources [19].

All these definitions are correct and correct, but,
in our opinion, they are not exhaustive, corresponding
to the definition of tax planning. Therefore, we
propose our own definition: international tax planning
is the process of using instruments for reducing the tax
burden of individuals and legal entities allowed by
national legislation and norms of international law in
carrying out various international transactions to
establish the desired future financial and economic
condition, which consists in increasing total income
due to tax savings. in all jurisdictions of economic
activity.

In practice, MNE involves the complex use of
these methods, which have an obvious connection
with minimizing company taxes. These methods of
international minimization of the tax burden are
determined by the capabilities of the MNE toolKit.

Tax planning tools are understood as legal
institutions, mechanisms and regimes, the application
of which allows the taxpayer to legally claim to reduce
tax liabilities and mobilize released financial
resources. In general, the tool, according to the
"Dictionary of the Russian language™ S.1. Ozhegova is
a means used to achieve something. Among the
international planning tools used to reduce the tax
payments of a company, which are also designated as
MNE directions, include:

- creation of a special intra-firm structure of a
transnational group, including an intermediate holding
company;
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Introduction

Currently, several studies are being conducted
simultaneously on multi-layer, especially three-layer
plates. This is due to the fact that the three-layer plates

Ehi\i

h 2"’/"’

Picture 1.

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2022.10.114.20

maintain a high level of strength during various
vibrations and easily solve economic problems. Such
a collection of scientific papers can include many
articles, including [1, 2].
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Multilayer plates, especially three-layer plates,
are widely used in various fields of technology and
construction. In most cases, the dynamic calculation
of the plates is based on the classical theory based on
Kirchhoff's hypotheses [3]. In some cases, the
dynamic calculations are based on equations of the
type S.P.Timoshenko, which take into account the
transverse shear deformation and rotational inertia [4].

Over the next few decades, plate theories based
on G.I Petrashen's exact solution method were
developed. In particular, this method was developed
by Professor IG Filippov [6] and his students in the
theory of vibration of three-layer plates with an
asymmetrical structure.

In this paper, the vibration equations of a three-
layer elastic plate are given by the Petrashen-Filippov
method mentioned above, but for a case where the
problem is considered to be a flat problem. In addition
to the vibration equations, an algorithm has been
developed that allows determining the state of stress-
strain in any section of the plate with a single value in
coordinates and watts.

Problem statement. We look at a three-layer
plate in the Cartesian coordinate system. The
platelayers are made of different materials and the
contact between them is considered a virgin. Assume
that the plate is in a state of flat deformation at right
angles OXz (Figure 1). In this case, we direct the axis
Ox along the line of contact of the layers of the cross

section, and the axis Oz - perpendicular to it. We
number the plate layers with “1”, “2” and “3” as in

Figure 1. Let the thicknesses of the layers be ho, h,
and h,, respectively, for the plate layer materials, the
Lame coefficients (A, 1), (A, 24) and (4,, 1, ),

and the densities p,, p, and p,.

In the Cartesian coordinate system, we obtain the
relations between the stresses and deformations at the

Here T, j7, K are the unit axes of the coordinate

axes. Putting these (3) expressions into (2) motion
equations

1 0% 1 &%y
Apn =52 Ayn="5—73, (4
Pm ar% a2 Ym br% o2 4
we come to the wave equations.
Where
0° 0°
A=—r+—
ox?  0z°

is the two-dimensional Laplace differential operator.
We assume that for t <O times the plate was at
rest, and at t = O the dynamic loads began to act on

its boundary surfaces. In this case, the boundary
conditions are as follows:

When z ==£h_|
=f"(xt) on = (xt)
on =0 (mM=012) 5)

In addition, the following kinematic conditions
are appropriate on the test surface:

U,(x,z,t) . =U,(xzt)
W(x,z,t) =W(xzt)_ .  ©

the initial conditions are assumed to be zero, i.e., when
t=0
When t =0

2=h, ’

. o0p, _ Oy

— :01 m o_ m 7

Pn =V i ()
Thus, the solution of the problem of longitudinal
oscillations of a three-layer plate leads to the
integration of the system of equations (4) in the
boundary conditions (5), (6) and in the initial

conditions (7). To solve the problem, y and ¢_
potential functions [5]

=0

points of the layers and the equations of motion for the = sinkx ~
points of the layers in the Cartesian coordinate system, Pn = I k dkj¢me dp;
=C0oSkx -
ol = nle™ )+ 210 ") 1K [7e%dp, (m=012) ©
Va Va
G-(m) _ (g_ )) (1) oSinkx | )
I m-y and put them in (4)
m m aZU i d
Oij,j +pm'Fi = P atzm ) dZ(Dm 0{ ¢m _01
where m =0,1,2 is the layer number index; d21/7
Given that the potentials of the transverse and dzzm —a’y, =0 (m = 0,1,2) ©)
longitudinal waves [6]# /% #and @, are the we get the equations. Here
displacement vectors U™ =U"(U_,W_)of the =K +7 o
points of the layers in the case of plane deformation, a. '
we introduce [7]:
1 m] . B =K+ p? (10)
U™ =gradg, +roty, 3) b?
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Under the influence of the above (5) -
symmetrical loads, the plate oscillates longitudinally,
and the solutions of equations (9) consist of

¢, (z,k, p)= AYha,z,
v.(z,k,p)=BYshB z. (m=012) @11

We also describe the displacements of the points
of the layers in (8) and have

U, = kAy'ch(e,z)- £,B,/ch(4,2);
W, =a, AYsh(e,z)- kBYsh(B,2). (m=01.2)(12)
for the replaced Gm, va . We line the right-hand

sides of these expressions (12) in degrees (amz) and

(8.2)
W, ~Slor

n=0

2n+l

z

~kB"B, ](Zn +1)l

© 2I‘I
U, => [kaAY - g2BY [ =~ (13)
>lker A -5 %”
As the search functions in the oscillation

equations of the three-layer plate, we choose the main
parts of the displacements and dlsplacements ie.,

U0 = kAl - 4,8, W, =[a?AY - kf, B k.
From here
150 1o
. E o —kU0
A = :
a; —k?
k A7 (0) 217 (0)
EWO aouo
1 .
ﬂOB() c(2_k2 ! (14)

0
We obtain a system of equations by substituting

the above expressions (12) for the alternating U  and

W,, transitions into the contact conditions (6).

Solving this system of equations, we express the

variables Al(l) and Bl(l) by Aél) and Bél). Then

we add (13) to the resulting expressions

1 1 k ~
wz)o{(Aou +—A, }NO(O) -
a, — 1 5 ﬂo

Al(l):(
2 —~
[mﬁﬁﬁyﬂ;
0

1 1 k ~
BY = A, +— A, W -
1 (Otoz—kz)Aol|:§( 21 ﬂo 22}’%

[kAO +"L§A° jU <°>} (15)
21 IB 22 0 *
0

To find non-zero voltages O'izm) , GZ(;") at any

point of the plate layers, we describe them in the same
way as (8). Then by substituting (8) for (1) on the other
side and equating it with the expression described as
(8) we get the following from the contact condition (5)

M, (2ke, AV (K, p)sh(a z)—
(5 + KB (k, psh(2)) = Tk, p)
[L( 2_K?)+2M k? JAY( k, p)ch(a z)-
2M kBB (k, p)eh(Bz)= " (k, p) @9)

By substituting the values of Al( ) and B1

defined by formulas (15), into the last (16)
relationship, and by extending the hyperbolic
functions in the resulting equations into power series
along the thickness coordinate levels, we obtain the
general equations of longitudinal oscillations of a
three-layer plate. Since the order of these equations by
derivatives is infinite, we assume that the conditions
of the intersection of infinite-degree rows are satisfied
in the work, and we limit ourselves to the first terms
in the distributions. Then we have the following
system of equations that can be used to solve practical
problems.

(h,+h )y (b, +h )by | &* (h,+h )y (b, +h )|
{[A“ T o T e A s |aver

(h, +h)h“ (h, +h,)’h? (h, +h, )h? (h, +h ) | &2 ~
{A“" AT e IY s A lar
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h, +h, )h? h + h 0° 10
|:A19() Auo( ) }X 6x2 +A111(ho+h1)}(§aw
_ B (ho + hl)ho2 0 B (hO + hl )3 84 _ B (hO + hl)hO2 +B (hO + h1)3 84
- 11 R ¥} 4 13 14 242
6 6 ot 6 6 ox°ot

h, +h, )h? o 0’ 0’
+[Bl5(06)0 BlﬁG}&x“ Bl7(h°+h)aT_B (h, + hl)axz}ué(’):

hy &0 < h & h o he 6 he o°
sh ¢ g'h +0 2 4S5 0= 5 0 _L1tfO(k, p) @
{ "120t° T’120x%0t 120X ° 6 ot? 6 Ox’ ki)

{M A (h+h>}a4 {A% Amh;mﬁhl)} o

12 12 ox*ot?
h: hZ(h, +h)* | &* h? (h, +h) o°
[ len L 4 p&? SNUE L
h? (h, +h) hy hoz(h0+h1)2 ot
[AZ AZlO Ale é: BZl 12 + BZZ 12 at4

h,s hz(h +h )2 o' h, hi(h, +h) | o*
-1B,—~*+B, —>— +|B,—~+B, 22— +
{ B 12 oxiot’ | P12 * 12 ox'

2 2 2 2 2 2

2 |ot’ 6 2 |oX OX
h; o* h) o h, o° he o° he 6
=J§, 2§ - +2 245,225 2= _110f0(k,p)
{ ‘120t *120x*0t* 120x* 6 ot 6 Ox’ ki)
Here, the coefficients A, B, S, (i,j=12) possible to find the functions sought and to find the

displacements and stresses that occur in the layers of

are variables that depend on the elastic properties of a three-layer plate.

the layers. By solving this system of equations, it is
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CONDITIONS AND THE CRITERION OF ECONOMIC THRESHOLD

Abstract: The article presents the results of experiments on the development of bollworm (Helicoverpa armigera
Hbn.) in tomatoes grown in greenhouse conditions and the criterion of economic risk. In this case: the 1st-year-old
worms first feed on the leaves at the point of growth, then the 2-3-year-old worms damage the pods and flowers, and
the older worms damage the fruit and make it unfit for consumption, and the hatched worm develops in greenhouse
conditions for 25-30 days. 20-25 pods, flowers and fruits were destroyed. Egg-laying of mature breeds continued for
15-20 days in tomato. At air temperature of 27 °C and humidity of 60-65%, it was observed that the average number
of eggs laid by butterflies is 300-400. It has been confirmed in the conducted experiments that the criterion of
economic threshold of cotton bollworm in greenhouse conditions during the fruit ripening period was 0.06 per plant
i.e. 6 per 100 plants. So in greenhouse conditions the economy threshold of cotton bollworm is 6 units per 100 plants,
which means that it is expedient to carry out protection measures against the pest from this period.
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Introduction (Trialeurodes vaporariorum West.), greenhouse

Tomato crop is grown as a food product in more thrips (Heliothrips haemorrhoidalis Bouché) and
than 100 countries of the world and satisfies the food plant aphids (Aphididae), autumn nightworm (Agrotis
demand of the world population to a certain extent. segetum Den. et Schiff.), cotton bollworm
The tomato plant is of great importance in human life (Helicoverpa armigera Hbn.), caradrina (Spodoptera
and occupies an important place in the diet. In order exigua Nb.), pore-forming flies (Agromyzidae),
to continuously provide the population with these nematodes (Meloidogyne) and other pests belonging
products throughout the year, it is important to find to various systematic families, resulting in a plant
ways and means of effective protection of their crops yield of 40-50 %, and in some greenhouses, even 50-
from diseases and pests. Tomatoes are grown in the 60% is lost.
farms of all regions and districts of our Republic and The cotton bollworm Helicoverpa armigera
in private plots of the population. VVarious diseases and butterfly is 12-18 mm, the forewings are yellowish-
pests occur in large numbers in this crop and cause gray in color, sometimes reddish-brown or pink, or
great damage. bluish in color, and the wings have a dark color

Today, several types of pests damage the tomato pattern, slightly inward from the tip of the forewings.
crop in greenhouse conditions, reducing the yield and and there are two spots in the middle of the
spoiling its quality. Such pests include tomato rust inconspicuous belt and wings [1;4].
mite (Aculops lycopersici Massee), spider mite Many literatures provide complete information
(Tetranychus urticae Koch.), greenhouse whitefly on the distribution, feeding and migration of this pest,

[ ]
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natural entomophages, and development period[1;2;].
In the northern regions of Central Asia, depending on
the weather conditions, the cotton tunlan gives 3-4
generations in a year, counting with the first
generation, which is very small in number.

As overwintering fungi go dormant, about
85% of this pest emerges from winter. Cotton
bollworms overwinter in the soil near those plants
at a depth of 10-15 cm. The first adult butterflies
appear in late April - early May. Butterflies collect
their eggs and lay them on plant leaves, at growth
points [5].

Each butterfly lays 250-500 eggs in its
lifetime, and some up to 1000 eggs. According to
the results of observations of the Central Asian
plant protection station, the first flight period of
cotton night butterflies begins when the average
daily air temperature is higher than +15°C;
wintering mushrooms develop well when the
temperature is not lower than -15°C.

Newly hatched worms are shiny with a light
green color, and later the body begins to darken. At
first, the younger ones feed on the young leaves and
twigs of the plant, while the older ones feed on
tomato fruits. Depending on the type of plant the
worm is eating, the color of the worm's body

.IIIIIIIIIIII'

changes from gray-green blue to yellow-white [6].

In agricultural crops, the economic threshold
of cotton tundra - the criterion of economic harmful
amount (threshold) was determined in cotton and
other crops under field conditions. Studies have
also been conducted on the development, damage
and control of nightshade pests in vegetable crops.
In areas where the cotton bollworm is not
controlled, it can multiply and destroy 70-80% of
vegetable crops and 35-40% of cotton crops.

Experimental results: Experiments were
carried out to determine the size of the growing cotton
bollwormin different periods under greenhouse
conditions. At the time of damage to tomatoes,
bollworms were collected from tomato fields, fed and
observed in laboratory conditions (Fig. 1). In this case,
the length of the 1st young worm is 3-4 mm, the 2nd
year - 7-8 mm, the 3rd year - 11-14 mm, the 4th year
- 20-22 mm, the 5th year - 26-29 mm, and the 6th year
bollworm was observed to be 33-35 mm (Table 1).
According to the results of observation, it was
observed that in the fields planted with vegetable
crops (tomatoes), the bollworms of the last age of the
cotton bollworm fell into the soil and turned into cones
at a depth of 5-12 cm between the soil.

Figure 1. Experiments conducted in laboratory conditions

In rare cases, it can become a tuber outside the
nest, that is, in leaf axils or inside fruits. The color of
cotton bollworm varies from pale pinkish yellow to
reddish brown. The height of the bulb is 17-21 mm.

On the last growth of the tenth segment of the
abdomen there are two parallel spines. A newly
formed bulb has four dark black dots around the eye,
which is not fully colored.

Table 1. Size of cotton bollworm by different ages
(Cotton bollworm laboratory experiment.)

Philadelphia, USA

The age of larvas Observed time second generation Length of larvas, mm | Weight of larvas, g
I 19.07 3-4 0,01
I 23.07 7-8 0,13
Il 29.07 11-14 0,19
v 06.08 20-22 0,24
\Y 13.08 26-29 0,33
VI 20.08 33-35 0,39
Pupaes 27.08 16-18 0,5
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Butterflies lay one, sometimes two, eggs on the
stems at the point of growth of tomatoes. The 1st-year-
old worms that hatched from the eggs first feed on the
leaves at the point of growth, then the 2-3-year-old
worms damage the pods and flowers, and the older
worms damage the fruit and make it unfit for

consumption. It was observed that the worm hatched
from the egg develops in greenhouse conditions for
25-30 days and destroys 20-25 pods, flowers and
fruits. It was found that this pest is particularly
damaging to tomatoes planted in autumn and winter in
the greenhouse (Fig. 2).

Figure 2. The damage of cotton bollworm in tomatoes of different ages

Experiments on the damage of cotton bollworm
were conducted in the greenhouse of "Shamurod oglu™
LLC in Kibrai district of Tashkent region. From the
results of the scientific research, it became known that
in the tomatoes planted for the autumn-winter period
in the greenhouse conditions, the appearance of
mature varieties of cotton bollworm was observed
from the second and third ten days of August.

On the 3rd ten days of August and the first ten
days of September, it was observed that mature breeds
(samka) began to lay eggs on the growth points of the
tomato plant. Emergence of worms from laid eggs
occurred from September 10 to September 20.
Usually, the coolness of autumn and high humidity
have a negative effect on the development of this pest.
According to the results of our researches, it was
confirmed that the cotton bollworm develops in
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greenhouse conditions without going into diapause. In
our experimental plots, the pest, which turned into a
pupaes by the beginning of December, was killed by
various entomopathogenic fungi due to high humidity.
3 of the female butterflies, which were flown from the
pupaes collected from the nature and fertilized, were
released in the pieces separated during the tomato
picking season. In the rest of the pieces, the pollen of
the next generation of cotton bollworm was studied.

Control was carried out every 3 days until the
mature breeds died after laying eggs. From the
observations, it was known that the egg-laying of
mature breeds continued for 15-20 days in tomatoes.
At an air temperature of 27 °C and humidity of 60-
65%, the average number of eggs laid by butterflies
was 300-400 (Fig-3).

12-day

5-day
@ 1st generation temperature - 27°C, humidity - 60%

B 2nd generation temperature - 25°C, humidity - 80%

Figure 3. In the greenhouse, the flowering of the cotton tunlami mature breed

After the worms were fully fed and developed
into pupae, they were picked and released into the
second part of the isolated greenhouse in the same
order as above. In the greenhouse during this period,
the air temperature was low (22 °C), humidity was
high (75-80%), which was unfavorable for butterflies
to lay eggs. The average clutch of each female

butterfly was 190 eggs, more than half of which, 55%
or 104, did not hatch. Based on the above, the lack of
additional food for feeding butterflies in greenhouses,
as well as low air temperature and high humidity, is
evidence that the biological parameters of cotton night
butterflies have been negatively affected.

We conducted field experiments to study the
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damage caused by cotton bollworm in tomatoes on
Videtta F1 hybrid. In this case, the artificially infested
plants were covered with gauze in boxes (to prevent
them from being infected by other insects).

During the flowering and fruiting periods of the
plant, the first young worms of the nightworm were
placed in 3 repetitions, and the plant in the control
variant was left pest-free. It was observed that the laid
young worms start to damage the leaves and growth
points and stems of tomatoes. Damaged pods and
flowers began to dry up, and fruits were observed to

rot under the influence of fungi and bacteria. The
results of the experiment are presented in Table 2.

As can be seen from this table, tomato yield is
reduced by 73.3% compared to the control in the
variant infested with pest worms during the flowering
period. The total yield showed a decrease of 2.15 kg
of yield from each plant. During the fruiting period, in
the variant affected by cotton borer, 53.3% less fruits
were observed compared to the control, and 1.4 kg of
yield was observed per plant.

Table 2. Damage caused by cotton bollworm to tomato productivity
(Greenhouse of **Shamurod oglu™ LLC)

The period of . Yield loss relative to control
Ne | Tomato variety growth affected Backache Yllel,? K from 1 K o
by the pest S plant, kg 9 0
1. 1 0,8 2,2 73,3
Videtta F1 bloom 2 0,9 2,1 70,0
3 0,8 2,2 73,3
Average - 0,83 2,15 72,2
P. fruit bearing 1 1,5 15 50,0
Videtta F1 2 14 1,6 53,3
3 13 1,7 56.6
Average 14 1,6 53,3
Control - 3,0 - -
EKFos 1,2

The degree to which cotton bollworms damage a
plant depends on its quantity. Therefore, it is
important to determine the economic threshold level
criterion (ETHLC) of cotton bollworm in different
plants. Economic threshold has been extensively
studied by various scientists in various agricultural
crops such as cotton and tomatoes, which are major
pests [7].

However, the number of economically
dangerous thresholds of cotton in greenhouse
conditions has not been studied. Therefore, in our
research, we aimed to determine the economic

threshold of cotton bollworm under greenhouse
conditions. The results of the experiment are
presented in (Table 3). As can be seen from this table,
the number of fruits decreased by 14.1 units, the
weight of the fruits also decreased, and the yield was
1350.2 grams less from one bush of tomatoes. The
damage level of the fruit crop compared to the control
crop was 60.8%. In the second version of the
experiment, when 2 cotton bollworms were found on
1 plant, the fruit yield was reduced by 1787.2 grams
per plant compared to the control, and it was
determined that the level of damage was 79.7%.

Table 3. The economic risk limit criterion of the cotton bollworm in the tomato plant in the greenhouse n=5,

(*"Son of Shamurod™ greenhouse of MJCh, variety Charlotte F1)

1 in the plant 1 plant- taken|in 1 plant Harvest 3 separation E

- . . conomy
worms fromaverage yield, |fruits decrease, coefficient,

threshold

number, pcs g number, pcs g %
Control 2210,240.86 22.8+0.8 - ;
(pest free)
1 859,26+0,71 8,7+0,42 1350,2+1,15 | 60,856+0,886
pP< 0,01 0,05 - - 0.06
2 422 4+0,57 3,85+0,37 1787,2+0,86 |79,702+0,918 ’
P< 0,05 0,05 - -
3 346,2+1,15 4,06+0,59 1864,2+1,06 | 84,08+0,64
P< 0,05 0,05 - -
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In the third version of the experiment, 1864.2
grams less yield was obtained compared to the control
when 3 cotton bollworms were found in one tomato
plant. In this case, the damage rate of the crop was
84.08% (Table 3).

Conclusion: As it can be seen from the
conducted experiments, the criterion of the economic
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T'PUBBI -BO3BYJIUTEJH 3ABOJIEBAHUM XJIOIIKOBOM COBKH U BbISIBJIEHUE
TOKCHYHOCTHU PAJA SQHTOMOIIATOI'EHHBIX MUKPOMUIIETOB

Annomayusn. B mamepuanax obcyscoaemces 8onpoc Hamuuusi epubO8-MUKPOMUYENO8 BbI3bLBAIOUSUX
3a601e8aHUs 2yCeHUY 00H020 U3 ONACHENWUX 8pedumenell XI0NYamHUKa — X10nkogou cosku. B 2020-2021 é.e. oviau
8blA6/IeHbl U 8bl0eIeHbl 68 uucmyro Kyabmypy 20 8u0o8 MuKpomuyemos. [JanHbiMu Kylibmypamu UCKYCCIMEEHHO
sapaxcanucy 50 2ycenuy 6ockogou moau. B pezynemame 6vi10 ommeueno auwb 2-4% ymepuiux cycenuy. /lanHvie
wmammol epubos AGIA0MCsL 8030youmensamu 0onesnell u 001a0arom SMHOMONAMOSEHHBIMU CEOUCMBAMU, HO HE
umerom npaKmuiecko2o unmepecad.

Kniouesvie cnosa:. Xnonkosas coska, 2ycenuya, 80CK08AsL MOJb, SHMOMONAMO2EHHbIE MUKPOMUYEMbl, YUCTNAs
KYAbMypa, WMamm, CUCIEeMAMU4ecKue makCombl, KyJIbImypaibHasi HCUOKOCTb, Quibmpam, MmoKCUUHOCMb.

BBenenne V36ekucrana. M3BecTHO, YTO MOTEPH YpOXKas OT

MUKpPOMHUIIETHl — Ype3BBIYAHO OOWIMpHAs U BpeauTeneif, MoryT cocTtaBiiaTh 1o 30%, Tak
pa3HOoOOpa3Has TpyIIa OpraHn3MoB, KOTOpas UTpaeT 3. K. AnpioB  (1991) npuBoauT JaHHBIE, YTO B
Ba)XHYIO POJIb B IPUPOIHBIX OMOIIEH03aX, OKA3bIBAIOT TEYEHHE BETETALMOHHOIO IIEPHOJA XJIOMYATHHUKY
CYINICCTBEHHOE BIMSHUEC Ha TIPOUCXOMASAIINC B HaHOCAT Bpen Oonee 217 BHIOB HACEKOMBIX H
mpupoze mporecckl. OCHOBHas Tpymma TpuOoB KIIeTIeH.
OTHOCSITCS K canpoTpopHBIM OpraHu3zMam B ycrnoBusx V30ekncrana OqHHM W3 OCHOBHBIX
OCYIIECTBIISFOLITIX TIPOIIECCHI JIEeCTPYKIUH BpenuTeNeH XJIONMYaTHHKA ¥ OBOIIHBIX KYJIBTYD
OpPraHHYecKOT0 Marepuaia, Ipyras Tpymma TrpuOoB SIBIISICTCS  XJIONIKOBAasi COBKAa. bBHOJOTHS COBKH B
BBI3BIBAET 3200JI€BaHMsI PACTCHHUIA 1 KUBOTHBIX. HacTosIIee BpeMs u3ydeHa xopoio (SIxonrtos, 1953,

XITOMKOBOJICTBO TPAIUITMOHHO SIBJISIETCS OJTHOM Kumcanbaes u ap., 2007, XomxkaeB, X0oiIMypaaos,

W3 BEIyIMX OTpaciel CenbCKOro Xo3siicTBa

Philadelphia, USA 122 0 Clarivate
Analytics e


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-10-114-22
https://dx.doi.org/10.15863/TAS.2022.10.114.22

ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1.582  PWHII (Russia) =3.939  PIF (India) = 1.940
Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

2008, u ap.), omHako Bo3Oyautenn GoJe3Hell COBKH BO3pacTOB M B3pOCIbIE 0COOM C IMpU3HAKAMH

paHee He U3y4alucCh.

B Hacrosimee BpeMs B 3aliMTe PACTCHHI
3HAYMTENbHAS POJIb IPHHAICKHT OUOJIOTHYSCKOMY
MEeTOAy OOpbOBI, KOTOPBIA SBISIETCS MOIIHBIM
(akTOpOM B IIOBBINIEHHH YPOXKAWHOCTH M Ka4ecTBa
NPOAYKIWY, YMEHBLIEHHH O00BEMOB IPHMCHEHUS
MECTUIHAOB W  TPENOTBPAIICHUH  3arpsi3HEHUs
OKpyXarouied cpeabl spoxuMukaTamu. CyIIHOCTb
6Hronorn4eckoro MeToAa COCTOUT B
IeJIeHaNPaBICHHOM UCIIOJIb30BAaHUH CIIOKUBIIUXCS B
NPUPOJIE aHTArOHUCTHYECKUX B3aMMOOTHOLICHUH
MEXKAYy  BpPEOUTENSIMH  CEIIbCKOXO3SHCTBEHHBIX
MIOCEBOB, WX Mapa3suTaMH M XWIIHUKaMH, a TaKXKe
9HTOMONATOr€HAMH - BO30YAUTEISAMH
OakTepHambHBIX, TPHOHBIX W BHPYCHBIX OONe3HEH

BpeAUTENEH.

DHTOMOIIATOT€HHBIE TpuObI SIBJISTFOTCSI
CaMOCTOSITENILHOM 3KOJIOTMYECKON rpynnou
MI/IKpOMI/IHeTOB, XKHU3HEOACATCIbHOCTD KOTOpI)IX

CBsdA3aHa C HACCKOMBIMHM W KOTOPBLIC BJHWAIOT Ha

peryJupoBaHME  YHCIEHHOCTH  HACeKOMBIX B
MPUPOJHBIX arpo- U OUOLEHO3aX.
OHTOMONATOr€HHBbIE ~ TPUOBI  NPHUBIEKAIOT

BHUMaHHE CHELUAINCTOB B CHWIIy HMX BO3MOYKHOTO
UCIIONIb30BaHNUs B KAueCTBE CPEACTBA IOAABICHUS
nonyssinuy Bpeantens. OHU BIMSIOT Ha NPUPOJHbIC
OMOLIEHO3bI W MOMYJISILUM BPEANTENeH, CHOCOOHBI
CHIXAaTh WX YHCICHHOCTb, B CBA3M C UYEM
MEpCIeKTHBHBl B OHONOTWYeckoil  O6oppbe ¢
BpeAMTENSIMU. B mIpakTHKe CENbCKOro XOo3siicTBa
npuMensiercs okoio 40 mpenapaToB, OCHOBAHHBIX Ha
UCTIONIb30BaHUN SHTOMOIIATOT €HHBIX CBOICTB
MHUKpoopranuzmMoB (XonMypanos u ap., 2011). Ha
BO3MOXHOCTb MMPUMECHCHUA DHTOMOIIATOI'€HHBIX
rpr0OB oOpalany BHUIMaHHe MHOTHE HCCIIeI0BATEIH
(ITontes u ap, 1965, Epnaxora, 1971, Koans, 1984,

u 1ip.).

HOEJb UCCJIEJOBAHUSI.

Lenpto naHHOH pabOTHI SIBISUIOCH BBISIBICHHE
COCTaBa MECTHBIX DHTOMOIIATOTEHHBIX TI'pUOOB,
MOpaKAIOMUX KOpPOOYaTOro depBsl  (XJIONMKOBOM
COBKH), BBIBIICHHE HX [ATOTEHHOCTH M HX
TOKCHYECKOe JeHCTBHIE Ha BPEIUTEI.

MATEPHUAJ U METOJbI PABOTBI.
MarepuaaoM Uil UCCIEIOBAHMS  CILy KU
nom6ume N JKHMBBIC JIMYUHKWU BPEIAUTCIIA PA3HBIX

nopaxeHusi. COOp HACEKOMBIX OCYIIECTBILSUICS Ha
XJIOMYATHAKE W TOMAaTaX B BECEHHHH M JICTHHUH
CE30HBl  MApIIPYTHBIMH  OOCJIEIOBaHMSAMH IO
TamkeHTCKO#M 00macTH.

Hcxonst n3 OMOJOTMHM PAa3BUTHSI BPEAWUTENS —
OKYKJIMBaHHE TYCCHHUI] B IIOBEPXHOCTHBIX CIIOfX
MOYBBI, MPOOBI TOYBBI Opalii M3 BEPXHUX CIOEB (/10
10 cm) meromom packomok. IlouBy mpocemBanu u
BbIOMpanu mnomnajgaromux HacekoMmbix (IlomsxoB wu
np.,1984). CoOpaHHbIIi MaTepuan MOJBEpPraics
KamepalibHOM 00paboTKe - MOCie MOBEPXHOCTHOT'O
(raMOMpOBaHMsT WX PACKJIAABIBAIN B CTEPUIIBHBIC
yamku [lerpum Bo BnaxHyro Kamepy. Brinenenue
rpuboB ¢ cybOcTpata W B UHCTYIO KYJIBTYpY

OPOBOAMINA  OOWICTIPUHSITHIMA B MHKOJIOTHH
Metomamu ([ynka u np., 1982).
Wnentnduxanuio MPOBOINIIN o

onpenemurenio D.3.Koanb (1974), Takxke B pabote
HCIOJB30BATHCh  ompenenutenn  A.A.SlueBckoro
(1917), M.AJIutBunoBa (1967) u comka «®Pmnopa
rpuboB Y30ekucrana» (CarmyiiaeBa u jp.,1989,
1990).

B pabote wucronabp30BaIUCh TOJIOJAHBIA arap,
cpena Yaneka, cycno-arap (Hynka u np., 1982). dns
BBISIBJICHUSI TOKCHYHOCTH IPUMEHSUIM SKCTPAKThl U
KyJIbTYpaJIbHBIE KHUIKOCTH IpUOOB, IPUTOTOBJIECHHBIE
mo merony H.A.CnecuBueBoit (1964). Toxcudeckoe
neiicTBre BEISIBIICHHBIX MHKPOMHIICTOB
YCTaHABIMBAJACh IIyTeM TOTPYKEHHS JIMIHHOK
BOCKOBOM MOIHM, KOTOpas BBIpaOaThIBaeTcs B
Omomaboparopusix JAis TOIy4deHHs SHTOMO(ara
OpakoHa — mapa3uTa XJIONKOBOI COBKU B 9KCTPAKTHI U
KyJNbTypaJIbHbIe XHUAKOCTH TpHOOB Ha 30 cek. u
MIPOBOMIIM HAOIIO/ICHHE 32 Pa3BUTHEM HACEKOMOTO.

PE3YJbTATBI HCCJIEJOBAHUSA

B pesynpTare NpOBEJEHHOTO HUCCIIEAOBAHUS
656110 BBLIBICHO 20 ITaMMOB TPHOOB, OTHOCSIIIMXCS
K 12 pomam rudanbHeIXx TpuOOB, NOAOTAETA
Deuteromycotina. Ananmms CHCTEMATHYECKOTO
COCTaBa MHKPOMHIIETOB IIOKa3aJd IIpeoOiIagaHue
BUJOB  CBETIOOKPAIICHHBIX T'M()OMHUIIETOB, IO
CPaBHEHUIO c TEMHOOKPAIICHHBIMA "
TyOepKysipueBsIMH.  Hambonpmiee  KOIMYECTBO
ormeueHo y pomos Aspergillus Mich.- 5 Bumos,
Penicilium Lk., (3), Fusarium LK. u Alternaria Nees
ex Fr. (2), ocranpHble poabl BKIOUaNd mo | BuUIy
(tabmn.l).

Tabuauna 1. PacnpenejieHe MEKPOMHLIETOB, BbIICICHHBIX ¢ IYCEHHI XJIONKOBOH COBKH 10O
CHCTEeMATHYEeCKHM TAKCOHAM.

CeMeiicTBO Pon

Bun

Moniliaceae Aspergillus Mich.

A. A. Flavus Lk. ex Fr.

niger v.Tiegh.

A WIN|F-

A.
A. terreus Thom.
A. ochraceus Wilhelm
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5 A. fumigatus Fr.
6 Cephalosporium Cda. C. acremonium Cda.
7 Geotrichum LK. ex Pers. G. candidum LK. ex Pers.
8 Penicillium LK. P. chrysogenum Thom.
9 P. frequentans Westl.
10 P. spinilosum Thom.
11 Scopulariopsis Bain. S. brevicaulis (Sacc.)Bain.
12 Spicaria Harting em. Harz S. heliothis V.Charles
13 Trichotecium Lk. ex Fr. T. roseum Lk. ex. Fr.
14 Dematiaceae Alternaria Nees ex Wallr. A. alternata (Fr.) Keiss.
15 A. tenuissima (Fr.) Wiltsh.
16 Cladosporium LK. ex Fr. C. herbarum Pers ex. Lk.
17 Stachybotrys Cda. S. lobulata Berk.
18 Stemphylium Wallr. S. botryosum Wallr.
19 Tuberculariaceae Fusarium Lk. ex Fr. F. avenaceum (Fr.) Sacc.
20 F. lateritium Nees.
HUroro: 3 12 20

OHHOﬁ n3 3aJa4 Halcro MCCICI0BaHUA OBLIO
OIPEACIICHNE NMATOICHHOCTHU BBIABJICHHBIX MITAMMOB

I'pI/I6OB . CrereHn IIaTOICHHOCTH BBIAABJICHHBIX
MUKPOMHUIICTOB YyCTaHaBJIMBaJI1aCh IIyTeM
HCKYCCTBCHHOTO  3apaXXC€HHsA TYCCHHUIl CTaplIux

BO3PaCTOB BOCKOBOH MOJIH, KOTOpasi BEIpabaTHIBaCTCS
B OwmomabopaTopusax I MONy4deHHs SHTOModara
OpakoHa — mapasuTa XJOMKOBOH coBKU. Cyxoi
CIOPOBBI MOPOIIOK HAHOCHWJICS HA IIOBEPXHOCTH
T'YCeHHI, KOTophle B TeueHne 20 mHel conepiKajuch
JUIS  BBIIBJICHHUS ~ BO3MOXXHOCTH  TIOPQYKCHUS.
I'ycenuiisl B KOHTpOJe He 00padareiBaiuch. OmbIT
npoBomwicas Ha 50 ryceHunax. BsicuuTbiBascs
CPeIHHI TPOICHT MOPaXKCHHS. Pe3ynbTaThl OMBITA
MpeCTaBICHEI B Ta0M.2.

W3 mnpencraBieHHBIX MAaHHBIX CIEAYET, YTO
MPOLEHT MOPaXKEHUSI TyCEHHI] BOCKOBOWM MOJIM B
OTIBITE ITPU UCKYCCTBEHHOM 3apakKeHHH KOJIeOIeTcs B
npexnenax ot 2 no 25%. B ciyuae nopaxenus, Ha 10-

12 genp  OTHeNbHBIE  OCOOM  CTaHOBHIIMCH
MAJIOTIOABIDKHBIMH, BSUTBIMH, C1a00 pearupyromuMe
Ha pasgpa)keHHe, Ha TMOBEPXHOCTH TyCEHUI]

HAOJIOAAIICh Pa3JINIHbIC TSTHA.

HeobxomuMo OTMETHTh, YTO KapTHHA THOEIH
rycenull B TeueHue 20 AHEH oTMedanach JHUIIb B
ciyqae ¢ Aspergillus fumigatus (4%), Aspergillus
flavus, Trichotecium roseum, Spicaria heliothis u
Fusarium lateritium Ber3Banu ru6ens 2%. [orubmme
TYCCHMIIBI CTAHOBWINCH TBEPIBIMH, XPYNKHMH,
WHOT/Ia HAOIIOAaNoch 00pa30BaHUE CIIOPOHOIICHUS
HA MIOBEPXHOCTH HACEKOMOTO.

Taoua. 2. Ilopa:keHue ryceHUIl BOCKOBOIl MOJIN BbISIBJ€EHHBIMH IITAMMAMU MUKPOMMIIETOB.

Bun Mukpomuuera KomnaectBo KomnaectBo [TopaxkeHue rycenui, %
BBISBJICHHBIX JIMYUHOK ITopaxenue I'mbens
mTaMMOB
B. Aspergillus flavus 1 50 21 2
Aspergillus niger 1 50 18 -
Aspergillus terreus 1 50 - -
Aspergillus ochraceus 1 50 3 -
Aspergillus fumigatus 1 50 25 4
Cephalosporium acremonium 1 50 16 -
Geotrichum candidum 1 50 - -
Penicillium chrysogenum 1 50 6 -
Penicillium frequentans 1 50 4 -
Penicillium spinilosum 1 50 1 -
Scopulariopsis brevicaulis 1 50 16 -
Spicaria heliothis 1 50 16 2
Trichotecium roseum 1 50 18 2
Alternaria alternate 1 50 5 -
Alternaria tenuissima 1 50 3 -
Cladosporium herbarum 1 50 5 -
[ ]
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Stachybotrys lobulata 1 50 - -
Stemphylium botryosum 1 50 2 -
Fusarium avenaceum 1 50 13 -
Fusarium lateritium 1 50 12 2

KpOMe MpAMOIo BJIMSHUA Ha HACCKOMBIX OI[HOfI KOMITIOHCHTA, O6YCJ'IOBJ'II/IBEIIOHI6FO 6OJ'II)IHy10

W3 33a]ad HAIero WUCCICAOBAHUS OBLIO OIMpEcIICHIE
MATOT€HHOCTH BEISIBIICHHBIX INTAMMOB TpPHOOB W
TOKCHYECKOE JIEHCTBHE BBISIBIEHHON MHUKOOHOTHL. B
OTCUECTBEHHOH W  3apyOeKHOW  JIHTepaType
HAKOIJIEHO [OCTaTOYHO MJaHHBIX O TOKCHYECKHX
CBOMCTBaxX OTHENBHBIX BHJIOB MHKPOMHIIETOB
(CrnecuBuena, 1984, Abnaesa, 1990).

B cBs3u ¢ BbIlIECKa3aHHBIM HaMu OBLIO
MPOBEJICHO M3Y4YEHHE pPsifa BBISIBICHBIX TIpruOOB Ha
CIIOCOOHOCTE MIPOyIIUPOBATH TOKCHUYECKUE
METa0OJUTHI, OTPHUIIATSIFHO BO3JCHCTBYIONIME HAa

HAaCCKOMBIX. B OIIbITE 6I)IJ'II/I 3aﬂeﬁCTBOBaHLI
Aspergillus flavus, A. fumigates, Trichotecium
roseum, wu Fusarium lateritium xoropsie B

MIPEABIIYIINX OIBITaX BBI3BIBAIN THOEIb IMIMHOK.
[Ipn onpeneneHNN TOKCHYHOCTH HCIIOIB30BAIN
SKCTPAKTHI M KYJIbTYPaTIbHBIE KUIKOCTH IprOoB. [lpu
MOJTYYEHUN 3KCTPAKTOB KyJIbTYpPHl BBHIPALIMBAIN B
teueHnn 10 pHe#. [yt momydeHHs KyJIbTypalbHBIX
JKUJIKOCTEH M UIS BBIABICHHUSI CPOKOB HAKOIICHUS

TOKCHYHOCTH, T'PHOBI BBIpAIINBAIUCH B TeueHnH 10 1
30 gH.

B pesynpraTe sKCIIeprMEHTa yCTaHOBJICHO, YTO
(GUIBTPaTHl KYJIBTYPANBHBIX JKHIKOCTEH OO0IamaroT
OoJpIIeii TOKCHYHOCTBIO YeM 3KCTPAKTHl TPHOOB.
IIpu 5TOoM OONBIIMI MPOLEHT THUOENIH JMYUHOK
BbI3bIBaNM 30-AHEBHBIE (UIBTPATHI KYJIbTYPaJIbHBIX
KHJIKOCTEH, 10 cpaBHEeHHUIO ¢ 10-1HeBHBIMHE (Ta0I1. 2).

Tax 10-mHeBHBIE KyJIbTypalbHBIE >KUAKOCTH
oOnanmanu OoJyiee YeM B 2 paza HU3KOW aKTHBHOCTHIO
o cpaBHEHHIO C 30-IHEBHBIMH KyJIbTypamH, Tak
Aspergillus flavus Bei3eiBan rubens 16.2%, A.
fumigates- 15,2, Fusarium lateritium - 10,9,
Trichotecium roseum — 8,0 % JIMYMHOK pPaHHUX
BO3pPAaCTOB BOCKOBOM MOJIH, TOT/Ia KaK JAHHBIC IO
MTOpa’KEHUTIO BOCKOBOM MOJIH 30-1HEBHBIMA
KyJIbTypaIbHBIMA JKHIKOCTSMH COCTaBISIOT 43,1;
42.4; 37,6; 36,4 % cooTBeTCTBEHHO. /{1 JTHYHUHOK
CTapIINX BO3PACTOB JaHHBIA MOKa3aTenb OBUT HIIKE,
HO Ha0JII0aI0Ch Ta XKe 3aKOHOMEPHOCTD (Tab:1.3).

Ta6u.3. leiicTBue GUILTPATOB KYJIbTYPAJbHBIX KUIKOCTEH HA INUYHHOK
BOCKOBOH MOJIH

I'u6Gens nuunok, B %
KybTypabHbie Yucno 10-nHeBHBIE KyIbTYypaJIbHBIE 30-1HEBHBIE KYJIBTYpaIbHbIE
KVIKOCTH FOUGOB JIMYMHOK Ha KHUJKOCTH HKHUJIKOCTH
JcTe Jlnannaky 1-11 Jlnauaku 11- JInyunkum |-11 Jlmanakn 111-
BO3PACTOB IV BozpactoB BO3PACTOB IV BozpactoB
A. flavus 50 16,2 19,2 43,1 34,2
A.fumigates 50 15,2 19,9 42,4 34,5
F. lateritium 50 10,9 19,0 39,6 31,2
Tr. roseum 50 8,0 6,2 36,4 23,5

3KCTpaKTBI, KaK YK€ OTMCYHAJIOCh, O6J'Ia,I[aJ'II/I
MCHBIIEH TOKCUYHOCTBIO, YEM (I)I/IJ'ILTpaTLI, TakK
Aspergillus flavus BeBeBan rubens 16.1%, A.
fumigates- 14,2, F. lateritium - 15,0, Tr. roseum — 9,8

% JIMYNHOK PaHHUX BO3PACTOB BOCKOBOM MOITH, a IUIs
JIMYMHOK CTaplIMX BO3PACTOB MPOLEHT MOPAKEHHS
HECKOJIbKO HIbKeE (Tabi.4).

Ta6u.4. [leiicTBHe IKCTPAKTOB IPHGOB HA TUYMHOK BOCKOBOI MOJIM

['uGenp TuunHOK, B %
Yucao
KynbTypanbHbie )KUIKOCTH 10-1HEBHBIEC KYJIBTYPAIbHBIC JKUIAKOCTH
JIMYUHOK Ha
rou0oB JImunnku |-11
JIUCTE Jlmaunku 111-1V Bo3pactoB
BO3PacTOB
A. flavus 50 18,1 14,5
A.fumigates 50 14,2 10,3
F. lateritium 50 15,0 8,4
Tr. roseum 50 9,8 6,3

Ha ocnoBanum TMOJYUYCHHBIX NAaHHBIX, MOXHO
TOBOPHUTH o OHTOMOITIaTOI'CHHBIX CBOMCTBax

mukpomuiietos A. flavus, A. fumigates, F. lateritium,
Tr. roseum wu BO3ACHCTBUM HX KYJIbTYPaJIbHOMN
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JKUJAKOCTU W OKCTPAKTOB Ha JKHBBIX OIBITHBIX BO3MOXHOCTb IPUMCHCHUSA UX B 60pb6e C BpCAHbIMH

JIMYNHOK HAaCEKOMBIX. I[aﬂ]:HefIHlaS[ pa60Ta C HAaCC€KOMBIMU.
JaHHBIMU KyJbTypaMu MOXKET npearnojaaraTtb
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Abstract: Today in Uzbekistan, the development of the oil and gas industry is inseparably linked with the
introduction of digital technologies and innovations at all its stages. In the long term, the fuel industry will focus on
the creation of high-tech petrochemical clusters, which will allow mastering the production of processing products
of traditional and alternative hydrocarbons with high quality characteristics. To implement these large-scale tasks,
first of all, two important conditions are necessary: the availability of appropriate infrastructure and qualified
personnel. In this regard, the article proposes the creation of a digital oil and gas university, which will be aimed at
meeting the requirements of companies for the quality of education and ensuring the full life cycle of training new
personnel for the oil and gas sector.
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Introduction Markit, 86% of company leaders say that the

Due to the changing nature of the energy introduction of such digital innovations as smart
industry and the challenges it faces, one of which is fields, digital twins of oil refineries is transforming
the complication of the current industry complexes for their business to a greater extent than any other trends
hydrocarbon production, there is a need for equipment (Figure 1) [7, 13]. That is why digitalization, being a
modernization and technical re-equipment, as well as priority for the development of the oil and gas
the inevitable transition of production to digital industry, is a key element in increasing the
technologies and automatic control methods. competitiveness of enterprises.

According to the results of research conducted by IHS
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Figure 1. Trends that transform business in the next 5 years [7, 14]

On January 25, 2020, the President of the
Republic of Uzbekistan Shavkat Mirziyoyev spoke
about the most important priorities for the
development of digital technologies in the country in
his address to the Oliy Majlis: “For the further
development of science in our country, teaching our
young people deep knowledge, high spirituality and
culture, accelerating our work on formation of a
competitive economy, we will continue to raise the
level of science, education and the digital economy in
2020" [10].

However, the introduction of digital
technologies contributes to the displacement of
traditional approaches in all spheres of human life.
Under the influence of external unforeseen factors,
such as the outbreak of the COVID-19 pandemic,
these processes are significantly accelerated, and have
already pushed the public consciousness to global
changes in the formation of new principles for the
functioning of production, construction, transport, and
financial relations. But first of all, the cardinal
restructuring affected the sphere of education.

Consequently, the oil and gas industry is already
facing the problem of retraining workers who are
losing their jobs due to automatization, the emergence
of new digital specialties and the required
competencies. In order to be able to provide advanced
training of new personnel by the oil and gas
educational services market, it is proposed to create an
educational platform where flexible continuous digital
training in oil and gas competencies and specialties
will be introduced.

Literature review

In an article entitled «Digital Modernization of
Education: Pros and Cons», the author talks about the
need for modernization of the country, taking into
account the technological revolution taking place in
the world, “the speed of technological change is
accelerating rapidly, going up sharply. Whoever uses
this technology wave will go far ahead. Those who
cannot do this, this wave will simply overwhelm,
drown” (Antonova, Khorina, Gavryushina, 2022) [2,
32]

To solve the problem of a shortage of qualified
specialists in the field of the digital economy, it is
necessary to increase the number of graduates of
educational institutions of higher and secondary
vocational education in areas of training related to
information and telecommunication technologies, to
increase the proportion of the population with digital
skills and information technologies. All this requires
the modernization, digitalization of the educational
system, the transition to an electronic form of
education. The role of the teacher is changing in the
era of the digital economy, new forms of interaction
between the teacher and the student, the so-called
network interaction, are emerging. Recently, in the
conditions of the digital economy, the leading role in
the pedagogical process belongs to electronic
educational technologies. One of the most demanded
pedagogical trends is the formation of massive open
online courses for systems of level and additional
education (massive open online courses-MOOQOC)
(Ramazanova, 2020) [12, 108]
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The widespread introduction of modern digital
means of communication into the educational
environment raises many questions and causes a large
number of problems that cannot be solved within the
framework of the traditional educational paradigm.
Among these problems are the obvious mental
changes of the new, so-called digital-born generation,
which is capable of consuming huge amounts of
information and finding ready-made solutions in it,
skipping the traditional stages of logical conclusions
based on fundamental analysis (Anakhov, 2020). [9,
82]

Research Methodology
The proposed project of the digital oil and gas

University is a self-customizable service aimed at
building options for individual educational

Tr ainin
;s F .
digitq] tefhnormat.

simu[amrs

Digi[al P 1} alform

: ologjeg.
Irainers anf :

trajectories in accordance with the requests from the
oil and gas company. Since the necessary condition
for the functioning of this platform will be the
provision of accessible education to every oilman
anywhere and at any time, the operator of the digital
oil and gas university will become one of the most
popular new specialties.

It is obvious that a digital university should not
be considered exclusively as a double of a "physical”
university, since digital technologies make it possible
to create new conditions, change the order of
organization of processes, both training and
management.

A digital oil and gas university will be a
combination of four interdependent elements: the
format of training; digital resources; digital platform;
digital environment (Figure 2) [1, 23].

Digifal ResourCes:

ks, digital
Websites,
Courses

ne,| or,
hb”aries
Open Oﬂlfne

Figure 2. Elements of a digital oil and gas University [1, 23]

The digital format of training implies not only
the use of digital technologies for remote learning, but
also the use of various digital training simulators and
simulators of technological processes for employees
of the enterprise in the learning process.

Digital technologies are a variety of tools for
mastering educational material, for self-study and
study with the help of a mentor, for feedback, for
monitoring progress. For example, using an online test
constructor will allow you to remotely check the
knowledge of students. An interactive worksheet is a
convenient digital tool that is most often used when a
student works independently or when doing practical
work. Multimedia presentation is also a popular and
actively developing technology in the practice of
distance learning, which combines many tools for
working with information. Undoubtedly, the use of
this technology in the educational process increases

motivation to learn, because a new form of
information presentation is used, thereby it
contributes to better assimilation and better
memorization of educational material. [2, 20]

The development of oil fields requires constant
monitoring and analysis of a variety of production
conditions. The software complexes or training
simulators contained in this digital educational
resource make it possible to evaluate the efficiency of
deep-pumping equipment, take into account the
influence of factors complicating production, analyze
the state of the reservoir and work out possible
emergency situations at the production facilities of oil-
producing enterprises. In this regard, they can be used
both for training and advanced training of specialists
of oil and gas companies, and for the preparation of
expert opinions on various production issues [6, 8].
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The simulator, in turn, simulates the The third element is a digital platform, which

technological process and provides information about
its condition, so that the specialist will be able to gain
practical skills in managing the technological
installation: when starting; when stopping; when
working in normal mode; when working in emergency
and emergency situations. Thus, the simulator will
allow you to test the knowledge and conduct the
certification of technological personnel.

The second element of a digital university is
digital resources. They embody the tools through
which the idea of digital transition is realized. For
example, these include digital platforms, social
networks, electronic libraries, websites, mass open
online courses, various interactive simulators, virtual
exhibition stands, databases.

simultaneously acts as an algorithm for the
relationship of participants, and a platform for content
placement, and a combination of digital tools, such as
an integrated information and analytical system, and
an environment with software. Digital Oil and Gas
University is a platform that operates on the principle
of "one window", that is, the student has access to all
the information of interest on his profile, which allows
reducing the irrational use of his personal time by a
person.

The fourth element is the digital environment —
a space, a place where interaction takes place.

Analysis and Results
The mechanism of operation of the proposed
digital oil and gas university is shown in Figure 3.

Form a quantitative Describe own needs for
personnel request personnel with demanded
competencies
Create popular Build an educational
educational programs trajectory for achieving a
Oil ang Gas professional goal, and on its
compapy, basis a personal curriculum
Organize the sale of .
popular programs Digitaj ¢ By following the curriculum,
L?"d Gas achieve a professional goal
Miversigy and gain competencies
Edycay;
l'nsti:;mﬁ':,:‘;l
UNIVERSITY FUNCTIONS:
Form a common conceptual field within which it is possible to describe
staffing needs

Provide a mechanism for building educational trajectories and curricula

Figure 3. The mechanism of operation of the digital Oil and gas University [9, 81]

First of all, oil and gas companies should
formulate requirements for new specialists with
digital oil and gas knowledge, and online training, in
turn, will allow you to study at any time, easily
embedding this process into your work/personal life.
Thus, with the gradual acquisition of new
competencies and skills, with breaks and monitoring
between training, the acquired knowledge will be
stored in memory for many years.

State funding of the project

Digital technologies will expand opportunities
for the export of educational services. Already,
information and communication technology platforms
provide an opportunity to meet global development
trends and integrate into the international educational
space.

However, in the process of implementing this
project, financing problems may arise in supporting
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the infrastructure of a digital university. The issue of
financing is a necessary condition for the formation of
digital education, which is expensive, carries not only
advantages, but also significant risks, for example,
dependence on the project goals of external investors
who can both directly participate in the university's
digital projects and provide grant support.

In accordance with the Decree of the President
of the Republic of Uzbekistan dated January 28, 2022
No. PD-60 "On the Development Strategy of New
Uzbekistan for 2022 — 2026", as well as in order to
implement priority tasks to raise the sphere of
information and communication technologies to a new
level, it was instructed to introduce, from October 1,
2022, the procedure for allocating grants in order to
support startup projects in the field of information and
communication technologies aimed at providing
educational IT services, developing software products
and exporting them to in the amount of up to 1 billion
sums through a competition held by the Ministry of
Innovative Development at the expense of the Fund
for Support of Young Entrepreneurs under the
Ministry of Investment and Foreign Trade. Thanks to
this Presidential Decree, it will be possible to receive
state support for the implementation of the project to
create a digital oil and gas university. [3]

Conclusion

Thus, the digital oil and gas University is the
very project aimed at changing the traditional teaching
methodology, the purpose of which is to help oil and
gas companies significantly save time and costs for
retraining; educational institutions — to meet the
requirements of modern reality, increasing the
efficiency of digital oil and gas education, and
attracting highly motivated students; and new students
coming for retraining - to show how much their
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Introduction a certain fairly narrow range of concentrations. The
The work is devoted to the description of an physical nature of this peak is currently being actively
experiment on measuring the temperature discussed (see, for example, [2] and references cited
dependences of the hypersound velocity at different in this work). It is believed that the main reason for the
frequencies in water-organic solutions with singular appearance of this peak is the appearance of a
points. Interest in the study of such solutions is due to supramolecular structure in a certain range of
the following. As is known (see, for example, temperatures and concentrations. It is necessary to
monograph [1]), there is a class of water-organic mention the previous works [3 - 6], in which it has
solutions in which an anomalously high scattering been shown that stable liquid molecular complexes
peak unrelated to molecular scattering is observed in with sizes of 100 - 200 nm spontaneously arise in
[ ]
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aqueous solutions of polar organics, the density of
which differs from the density of the surrounding
liquid. It has been shown in [7 - 12] that anomalous
light scattering is associated with the formation of a
nanodroplet phase in water-organic mixtures.

In this work, a mixture of "water - g-picoline" is
studied. Interest in this particular mixture is due to the
fact that in this solution in a certain concentration
range there is an abnormally high light scattering peak
at a content of g-picoline » 0.06 mole fractions (ppm),
see Fig. 111.14 in the monograph [1] and comments on
this figure. At the same time, in accordance with the
literature data (see, for example, [11]), g-picoline has
infinite solubility in water, i.e. the mixture "g-picoline
- water" does not separate at any concentration in the
entire temperature range at which the liquid mixture
exists. The refractive index of g-picoline at a
wavelength of | = 589.3 nm is 1.5, so it should be
expected that in the concentration range for which an
anomalous light scattering peak is recorded, a
nanodroplet phase enriched in g-picoline can be
observed, and the phase contrast, in this case, will be
high enough to study these nanodroplets with a phase
microscope, see [7 - 10]; we are -currently
experimenting with. In addition, in [12 - 15] it was
shown that the  Landau-Placek  relation

( I‘" J
, .
where |y, - unbiased component
Ia)—zia) + Iw+6w W p

intensity, lwwaw - the intensity of the displaced
components increases with decreasing solution
concentration over a wide temperature range. In [16],
it was suggested that the increase in

I +1 is due to an increase in the
0—0w @+0w

isothermal compressibility br with an increase in the
water content. This, in turn, may be due to the
appearance of stable supramolecular structures (nuclei
of the nanodroplet phase) with a decrease in the
concentration of g-picoline; this phase, in accordance
with the model presented in [7 - 10], causes
anomalous scattering in an aqueous solution of g-

picoline at its concentration of 0.06 ppm. in solution;
henceforth, we will call this concentration the critical
concentration. This paper presents the results of a
study of the frequency dispersion of hypersound
velocity in aqueous solutions of g-picoline in a wide
range of temperatures and concentrations; special
attention is paid to the concentration region near the
critical one.

Experiment.

The experimental setup is described in detail in
[17]. The spectra of polarized light scattering were
studied by wusing a two-pass Fabry-Perot
interferometer. The light scattering angle was ~90°
and 135°. The error in setting the angle did not exceed
0.2°. The dispersion region of the interferometer was
60.625cm ™ and 60.417cmc. The interference contrast
of the pattern reached 4410°, the sharpness of the
interference maxima was 35. The radiation source was
a He-Ne laser with a wavelength of 632.8 nm and a
power of 115 mW. The shift of the Mandelstam -
Brillouin components Dw was measured with an error
not exceeding 0.5%. The hypersound velocity v was
calculated using the formula:

Aw-C
Ve —4084/

a)02nsinE

@)

where c— is the speed of light, wo — is the frequency of
the exciting light, n — is the refractive index, g — is the
scattering angle.

Experimental results and discussion.

On Fig. 1 (a) — (f) panels show the temperature
dependences of the hypersound velocity v for
frequencies of 6.2 GHz and 4.5 GHz for pure g-
picoline (panel (a)) and for concentrations of g-
picoline C = 0.4 ppm .(panel (b)); C = 0.2 ppm (panel
(c)); C=0.1 ppm (panel (d)); C =0.06 ppm (panel (e))
and C = 0.05 ppm. (panel (f)). Figure 2 shows the
dependence of the area difference DS under the curves
for frequencies of 6.2 GHz and 4.5 GHz on the
concentration C of the solution.
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Fig. 1. Dependences of the velocity V of hypersound at frequencies 4.5 and 6.2. GHz on temperature for pure
g-picoline (a), mixture *'g picoline - water" at a concentration of g-picoline 0.4 mole fractions (b), mixture *'g-
picoline - water' at a concentration of g- picoline 0.2 mole fractions (c), mixtures "'g-picoline - water' at a
concentration of g-picoline 0.1 mole fractions (d), mixtures '*g- picoline - water'* at a concentration of g-
picoline 0.06 mole fractions (e), mixtures "'g-picoline - water' at a concentration of g- picoline 0.05 mole
fraction (f).

As can be seen from the figure (panels (a) and picoline is C = 0.2 ppm. and 0.1 ppm (panels (c) and
(b)), the nature of the temperature dependence at the (d)). It can be seen that at t > 50° C, there is a positive
indicated frequencies for pure g-picoline and 0.4 ppm and at t < 50° C, a negative hypersonic speed
is approximately the same for both frequencies. dispersion in the frequency interval between 6.2 and
Differences appear when the concentration of g- 4.5 GHz.
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Figure 2 shows the dependence of the area
difference DS = Sg2 —S45, Where Sg2 and Sas are the
areas under the graphs in Fig. 1 for frequencies of 6.2
and 4.5 GHz, respectively, depending on the
concentration of g-picoline. Since DS is the

5004

250+

AS

-2504

-5004

=750 T

temperature-averaged difference in hypersonic speeds
at the specified frequencies, this value can be
conditionally ~ considered as a quantitative
characteristic of the hypersound velocity dispersion.

0.00 0.25

T
0.50

T
0.75

C, y-pikolin, mole fraction

Fig. 2. Concentration dependence of DS

In this case, the concentration dependence of DS
anticorrelates with the concentration dependence of
the scattering coefficient (see [1]): a sharp negative
minimum of DS at C = 0.06 ppm. coincides with the
position of the scattering peak at the same
concentration. Thus, it has been found that the
appearance of a nanodroplet phase (peak of
anomalous scattering) leads to a change in the sign of
the dependence dV/dw, where V - is the hypersound
velocity.

Conclusions

In aqueous solutions of g-picoline, the situation
occurs when the bulk viscosity relaxes at a relatively
low frequency compared to other agqueous solutions.
This led to the fact that at frequencies f>4GHz,
hypersonic speed dispersion appeared, which was not
associated with the processes of relaxation of bulk
viscosity. The temperature, concentration, and
frequency dependences of the hypersound velocity
consistently reflect the following: a) Positive sound
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Abstract: Composite materials based on linear low-density polyethylene (LDPE) containing up to 3 wt. % of
aluminosilicates that have high performance properties and a pronounced bactericidal effect, and composites based
on fire-resistant aliphatic polyamides, diffusion-modified with nanosized copper particles, characterized by high
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Introduction

Polymer composite materials are the main type
of raw material used in the industrial production of
special-purpose products used in medical practice,
providing for special units of the ministries of defense,
emergencies and other departments, at food and
processing industries [1, 2]. In particular, in the
medical practice of domestic medical institutions,
endoprostheses made from polymer materials and
composites based on its are widely used for the
treatment  of  otorhinolaryngological  diseases,
disorders of the musculoskeletal system, as well as
special tools and containers for delivering drugs to the
affected areas (nozzles for hydro vacuum aspiration of
palatine tonsil lacunae) and collection of biological
products from patients in order to monitor the general
physical condition and treat diseases (containers for
collecting plasma, blood and other biological
substances).

To ensure the effectiveness of the actions of
military and specialized units of the Ministry of
Defense, the Ministry of Emergency Situations, etc.,
special devices (injectors) are used to injection special
preparations (antidotes) that reduce the effect of
damaging factors on the body of soldier. To reduce the
chance of unfavorable environments entering the body
in the extreme situations, it is necessary to ensure a
pronounced bactericidal activity of the structural
elements of injectors made from polymer composites.

Currently, the domestic industrial production of
composite materials with a pronounced bactericidal
effect does not function due to not have enough of
systematic research in the field of functional
nanocomposites based on thermoplastic matrices [2—
5]. At the same time, a lot of studies carried out by
domestic and foreign specialists unequivocally
indicate the prospects for using the phenomenon of the
nanostate of condensed matter in the processes of
controlling the Kkinetics of adverse biochemical
processes that cause damage to organic substances and
the development of diseases of various types.

At present, polymeric hanocomposite materials
based on an organosilicate modifier and a
thermoplastic matrix (polymersilicate
nanocomposites) are one of the most promising
materials with an optimal combination of high
performance, environmental safety, and relatively
low-cost characteristics when they are processed into
products on an industrial scale [6].

An important step before using the clay filler is
its modification, in which the covalent bond between
the clay layers is destroyed due to the introduction of
surfactants or hydrophobic functional fragments,
which leads to an increase in the degree of clay
dispersion and expansion of the interplanar space
(base distance), that is, to intercalation of the polymer
chain.

At the same time, numerous studies are being
carried out to develop polymer nanocomposites

containing in their composition dispersed particles of
layered silicates that could exfoliate (separate) into
single layers of nanometer thickness in a
thermoplastic matrix. As a thermoplastic matrix,
polyolefins, which are characterized by increased
parameters  of  technological and  service
characteristics, and high chemical resistance, are most
widely used.

The development of new nanocomposite
materials based on polyolefins will significantly
expand the areas of their practical application as
structural materials with increased parameters of
stress-strain, barrier characteristics and resistance to
combustion. The structure of such nanocomposites is
a system consisting of many thin silicate plates with a
thickness of about 1 nm and a transverse size from 30
nm to several microns, located in a polyolefin matrix.
Dispersed particles of the modifier can form
individual crystallites from several (about tens)
parallel plates or be randomly distributed over the
volume of the material. In the first case,
nanocomposites are called intercalated; in the second,
they are called exfoliated. However, due to the limited
compatibility of non-polar polymers (in particular,
polyolefins) with aluminosilicates and the poor
delamination of the particles of the layered filler into
single nanolayers in the polymer matrix, it has not yet
been possible to achieve the same significant effects
of changing the entire complex of mechanical and
functional properties, as in the case of use in as
polymer matrices of polar polymers (polyamides,
polyesters, etc.). Therefore, an urgent task of modern
polymer nanomaterials science is a systematic search
for highly efficient ways to increase polymer
intercalation and exfoliation of layered silicate
particles in nonpolar polymer matrices and to study
the effect of the layered silicate organomodifier
composition on the properties of the target
nanocomposite [6].

The purpose of this work was development of
functional nanocomposite materials based on
polyolefins and polyamides with high barrier,
performance properties and increased resistance to
thermal-oxidative aging for the production of medical
products.

Research methods

As polymer matrices for composite materials,
thermoplastic polymers of the class of polyolefins
(linear low-density polyethylene F-0320 produced by
the Shurtan Gas Chemical Complex, Uzbekistan) and
polyamides (PA6 FR, PA6-GF20 FR produced by the
Branch "Khimvolokno Plant" JSC "Grodno Azot",
Belarus).

To modify thermoplastic materials, we used
dispersed particles of modified montmorillonite brand
"Cloisite 20A" manufactured by Southern Clay
Production Inc., USA and organically modified
natural sodium bentonite clay (Na+-montmorillonite)
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with quaternary alkylammonium chloride produced
by Scientific and Production Closed Joint-Stock
Company "Sinta", Belarus. Low molecular weight
maleinized polyethylene (PEMA) with a residual
content of maleic anhydride of 0.5 wt. % was used as
a compatibilizer.

Mixing of components of composites based on
polyolefins was carried out in a mixing chamber
(volume 30cm®) of a Brabender plasticorder
(Plasticorder Brabender OHG Duisburg, Germany) at
a temperature of 180+2°C. The speed of rotation of the
plasticorder cams was 50 rpm.

To modify polyamide matrices, we used
dispersed particles of metals (copper) obtained by
thermolysis of metal-containing compounds (formate
salts) in a melt medium. The evaluation of the
effectiveness of the action of nanosized metal-
containing particles was determined on model
composites based on aliphatic polyamides containing
nanosized copper particles in an amount of 0.075—
0.6 wt. %. A nanosized metal-containing modifier
was obtained by heat treatment of granular or
powdered semi-finished products, diffusion-modified
in aqueous solutions of a metal-containing precursor
(copper formate) for 1-10 hours.

Molding of standard samples was carried out on
a laboratory injection molding machine (Zamak
Merkator, Poland) under the following technological
conditions: injection pressure — 60 MPa for
polyolefins and 90 MPa for polyamides, melt
temperature — 180+0.5°C for polyolefins and
260+0.5°C for polyamides.

X-ray diffraction analysis of samples of the
studied materials was carried out on a Rigaku D/max
2400 X-ray unit (CuK,-radiation (A =1.54056 A),
current voltage 40 kV, current strength 200 mA). The
counter rotation rate was 2 deg/min. The shooting
range was 2-30 deg on the 26 scale.

Comparative evaluation of the effectiveness of
the action of nanosized metal-containing modifiers in
composite materials based on aliphatic polyamides
was carried out according to the stress-strain
properties of standard samples subjected to thermal-

oxidative aging at a temperature of 150+5°C in air for
up to 200 hours. As a criterion, the parameter of
tensile strength ot (MPa) was chosen.

Tests of samples from polymers and polymer
composites for the stress-strain properties were
carried out on an INSTRON 3365 tensile testing
machine in the uniaxial tension mode with a set strain
rate at a sample strain rate of 50 mm/min.

Results and discussion

In order to improve the performance properties
of polyolefins and add the barrier (bactericidal)
characteristics to its, compositions based on linear
low-density high-pressure polyethylene PE (F-0320)
with the introduction of silicate-containing particles
and a compatibilizer - low molecular weight
maleinized polyethylene (PEMA) with a residual
content of maleic anhydride 0,5 wt.% — PEMA (MA-
0.5%):

1) PE/MMT - polyethylene (97 wt.%) +
montmorillonite (original clay) (3 wt.%);

2) PE/PEMA/Cloisite 20A — polyethylene
(85 wt.%) + PEMA (12 wt.%) + organoclay Cloisite
10A (3 wt.%);

3) PE/PEMA/OMMT (Belarus) — polyethylene
(85wt.%) + PEMA (12 wt.%) + organoclay OC
(Belarus) (3 wt.%).

Confirmation of the introduction of modifier
molecules into the interlayer gallery of the layered
aluminosilicate is the experimental data obtained by
X-ray diffractometry, presented in Fig. 1 and Fig. 2.

The obtained results of X-ray patterns, reflecting
the interlayer distances of the studied types of
montmorillonite  (Fig. 1) and the developed
composites based on  polyolefins  (Fig. 2),
corresponding to a certain diffraction reflection,
indicate that the intercalation of modifier molecules
into the interlayer gallery of the layered
aluminosilicate leads to an increase in the width of the
interplanar distance.

Table 1 presents the parameters of the stress-
strain  characteristics of linear  low-density
polyethylene and composites based on it.
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Fig. 1. X-ray scattering patterns of various types of montmorillonite:
montmorillonite (1), Cloisite 20A (2), OMMT (Belarus) (3)

Intensity, cps

Fig. 2. X-ray scattering patterns of composite materials based on polyolefins:
PE (F-0320) (1), PEMA (MA-0,5%) (2), PE/MMT (3), PE/PEMA/Cloisite 20A (4),
PE/PEMA/OMMT (Belarus) (5)

Table 1. Parameters of the mechanical characteristics of the developed compositions of composites based on

polyolefins
Material Modulus of elasticity, MPa Strain-to-failure, % Yield point, MPa
PE (F-0320) 129,9+3,3 655+0,5 20,3+0,5
PEMA (MA-0,5%) 155,9£14,2 421,0495,2 32,11+1,3
PE/MMT 198,616 91,745,5 32,48+1,9
PE/PEMA/Cloisite20A 193,4+22,0 163,2+12,2 26,21+0,5
PE/PEMA/OMMT (Belarus) 181,6+16,4 116,0+4,7 24,22+0,5

A technically significant effect of increasing the
resistance to thermal oxidative aging was achieved for
samples made from composite materials based on

polyamide PA6 modified with flame retardants
(PA6 FR) and a combination of flame retardants and
20 wt. % glass fiber (PA6-GF20FR). The
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introduction of nanosized copper particles into
polymer matrices in the amount of 0.085-0.6 wt. % by
diffusion treatment in an aqueous solution of copper
formate significantly increases not only the initial

Gy, MPa
M
65 :
60 :
55 EE

50 F

45 L
4

40

35 F

parameters of the stress-strain characteristics, but also
their values after 100 hours and 200 hours of thermal
oxidation at a temperature of 150+5°C (Fig. 3 and
Fig. 4).

100

200 1, hours

Fig. 3. Effect of copper nanosized particles on the resistance of nanocomposites to
thermal oxidative destruction:
PA6 FR (1), PA6 FR + copper formate after treatment for 1 h (2),
PA6 FR + copper formate after treatment for 10 h (3), PA6 (4)
3

0 100

200 1, howrs

Fig. 4. Effect of copper nanosized particles on the resistance of hanocomposites to
thermal oxidative destruction:
PAG6-GF20 FR (1), PA6-GF20 FR + copper formate after treatment for 1 h (2),
PAG6-GF20 FR + copper formate after treatment for 5 h (3),
PAG6-GF20 FR + copper formate after treatment for 10 h (3) (4)

The developed composite materials based on
polyolefins and polyamides containing dispersed
particles of silicates and copper are recommended to
be used for the production of elements of medical and
special purpose products.

One of the most effective directions for the
practical implementation of the invention is the use of

the developed nanocomposite materials that have a
pronounced bactericidal effect in the original design
of the domestic injector for the introduction of special
preparations into the affected areas of military
personnel in extreme situations. The appearance of the
developed design of the injector is shown in Fig. 5.
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Fig. 5. The developed design of the special-purpose injector

As already noted, the developed design of
domestic injector is made from nanocomposite
materials based on polymer matrices with a
pronounced bactericidal effect. It allows the injector
to be used in the field conditions without special
sterilization treatment while minimizing the chance of
introducing pathogenic substances into the affected
area.

The developed design of the injector has no
domestic analogues and can be a full-fledged
alternative to imported developments of a similar
purpose. The developed design of the injector is
focused on domestic materials and technological
equipment available at the disposal of specialized

=+

enterprises for the production of polymer products. It
allows to reduce the cost of the injector by at least 1.5-
2 times compared to imported analogues.

The second direction of the practical
implementation of the developed nanocomposite
materials based on thermoplastics was their use in the
design of functional nozzles for the treatment and
prevention of otorhinolaryngological diseases.

A design of a nozzle for the apparatus for hydro
vacuum aspiration of the lacunae of the palatine
tonsils (Fig. 6) has been developed. This nozzle was
designed for localized and dosed delivery of drugs to
the affected area and controlled removal of products
of inflammatory processes in a non-contact way.

Fig. 6. The developed design of the removable nozzle for the hydro vacuum aspiration of the palatine tonsils

lacunae

The use of nozzles for the treatment of
otorhinolaryngological diseases can reduce the
treatment time by 2-3 times, provide a prolonged
protective effect, and prevent possible relapses. The
nozzle is made from a special composite material with
a bactericidal effect, which allows its repeated use
without additional sterilization, provided that the
removable disposable applicator is changed.

Conclusion

Thus, functional nanocomposite materials based
on the thermoplastics with high performance
properties and pronounced bactericidal activity have
been developed for use in innovative designs of
medical devices. These materials make it possible to
inhibit or suppress the development of unfavorable
biochemical processes on the medical devices’
elements.

The prospect of development is expressed by the
possibility of equipping special units of the Ministry
of Defense and institutions of the Ministry of Health
of the Republic of Belarus with domestic products that

are not inferior in terms of functional action at a
significantly lower price range.

In addition, the developed nanocomposite
materials can be used in the manufacture of multilayer
films with a prolonged bactericidal effect for the
production of packaging elements for long-term
storage of food and special products in warehouse and
field conditions.
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TEIJIOBO# IMMOTOK B IOPUCTOM YIIOPSIIOYEHHOM CTPYKTYPE HA OCHOBE TONOJIOT U
SCHOEN’S I-\WP(R)

Annomayusn: B cmamve npedcmasneno mooenuposanue pacnpeoeienusi meniogozo noJjis 6Hympu Nopucmozo
mamepuana. Ilopvl mamepuania pacnpeoeienvbl pPAGHOMEPHO 8 COOMGEMCMBUU C MPUNCObl NEPUOOUHECKOU
MUHUMATbHOU nosepxrHocmuio Schoen’s I-WP(R). Taxas cucmemamuzayusi nop no3eoasem co30a8ams Mamepuaisl
C NPOCHO3UPYEMbIMU MENIOPUIUYECKUMY  CBOUCMBAMY. BadicHOU 0cobeHHOCmbIO Mamepuanid A6sAemcs
3A6UCUMOCb MENLONPOBOOHOCIU OM HANPAGIeHUs. B ucciedosanuu paccmompeno pacnpeoeienue meniosblx
HOMOKO8 G6HYMPU MAMepuald 8 0OHOM U3 OPMO2OHATIbHbIX HANpaesienul. JanHoe ucciedosanue modcen Ovimb
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UCNONBL30BAHO OJ1 OAbHEeUwe20 U3yienus MmenioQuaUdecKux Ce0UCME NOPUCMbIX MAMEPUATO8 C YNOPAOOUEHHOU

CMpYKmypou.

Knrouesvie cnoea: Tennosoil nomoxk, nopucmocms, Schoen’s I'WP(R), TPMS, PETG.

BBenenue
YK 536.1

N3yueHne MmOpUCTBIX MaTEpUaJIOB OTKPHIBAET
Bce OONBIIME BO3MOXXHOCTH pPAa3BUTHA HAYKH H
TeXHUKA. [lopucThle MaTepuallbl B CpPAaBHCHHH C
CINIOIIHBIMM 00J1aJaf0T MEHBIIIEHN INIOTHOCTBIO, M KaK
CJIEICTBUE, MEHBIIEH Maccoll Mpu OJUHAKOBOM
o0peme. BHenpeHne mOp 1O CTPYKType CHIDKAeT
TEIJIONPOBOJHOCTh MaTepHalia, OIHAKO TOPUCTHIE
MaTepuaabl MOTYT TMPEBOCXOJIUTH CIUIOIIHBIE 0
yIeTbHBIM MPOYHOCTHBIM XapakTepucThkam [1-5].
Bonee Toro, myctoTel B TIOPUCTOM OCHOBE WIIH
Kapkace MOTyT  OBITh  3allOJHECHBI  JAPYTHM
MatepuasioM.  IloJdy4eHHBI  TakuMm  0Opa3oMm
KOMITO3UT MOKET YJYUYLIUTh HEKOTOPbIE CBOMCTBA B
3aBUCUMOCTH OT NpUKIAAHBIX 3anau [4]. Baxwno
OTMETHTb, YTO TIOPHUCTHIC MaTEPHANbI, KaK MPaBUIIO,
001aaroT aHM30TPOIHEH CBOMCTB. DTO TaK)KE MOKET
OBITH MCIIONB30BAHO TIPH PEIICHUH 33124 CBI3aHHBIX
C TIepepacrpelelieHHeM TeIUIOBEIX ITOTOKOB HIIH
nedopmanueit MaTepHuaa B HEO00X0INMOM
BEKTOPHOM HAIIPaBIICHHH.

ITo cTpykType MOpHUCTBIE MaTepraibl yCIOBHO
pa3zesneHbl Ha IB€ OOJIBIITHIE TPYIIIBL:

1. Marepuasbl co CTOXaCTHYCCKUM
pacmpeseneHreM mop no ooremy
2. Marepuasi c PaBHOMEPHBIM

pacrpeeieHueM mop 1Mo 00beMy

ITopucteie MaTepraibl ¢ CIyYalHBIM pa3MepOM
W pacopesiesieHHeM Mop 1o o00beMy Hambolee
M3y4eHbl U PACHpPOCTPAHEHbI B CTPOUTEILCTBE,
MEUIIMHE, MAaIHHOCTPOCHUH, JIeTKOU
MPOMBIIUICHHOCTH W JPYTHX [POH3BOACTBEHHBIX
TEXHOJIOTHUSX [6].

WzroToBneHne B HPOMBIILICHHOM MacuiTade
TMMOPUCTBIX MaTepuaioB C Ynopaa04Y€HHBIM
pacnpezeneHHeM U pa3MepoM TIOp OCTaBaJlOCh
HEBO3MOXHBIM 70  HemaBHero  Bpemenu. C
MOSABJIICHUEM PA3JIMYHBIX aJJUTHUBHBIX TEXHOJIOT UM
W3TOTOBIICHHE  CTPYKTYPHPOBAaHHBIX  IOPUCTHIX
MaTepuangoB craigo noctynHo [7-9]. Ilpuknaanoe

MIPUMEHEHHE TAKUX MAaTePHAIIOB TAK)Ke HAXOJIUT CBOE
MECTO B KOCMHYECKOW OTpaciu, aBUAIIMOHHOM
MIPOMBIILIEHHOCTH, MEIULIMHE U T.1I.

Iopucterii Marepuan Ha OCHOBE
YIOOPSAJOUYEHHOM  CTPYKTYpbhl, B CpPaBHEHUH C
MaTepHallaMH CO CIIyYalHBIM PacHpeAesICHHEM II0p
mo o0pemy, oOmagaer psAOOM — TNIPEHMYIIECTB
[1,3,5,10]. IlepBocTemeHHO  CTOMT  OTMETHTH
BO3MOYKHOCTB MIPOTHO3UPOBAHUS CBOWCTB,
MIPEBOCXOIAIIINE yAeTbHBIE MIPOYHOCTHBIC
XapaKTepUCTUKH © T.J. YKa3aHHblE KayecTBa
MOATBEPKAAIOT BBICOKMN TMOTEHIMAT MPHUKIAJIHOTO
MIPUMCHCHHS MTOPUCTHIX MaTepuajoB c
YHOPSIOYEHHON CTPYKTYpO.

Ocoboe BHHMAaHHUE 3aCIyKHBAKOT IOPUCTHIC
MaTepuaibl Ha OCHOBE TPIKIBl YHNOPSIOUESHHBIX

MUHAMaNbHBIX — moBepxHocTelr  (TPMS).  Oro
00YCIIOBIICHO BO3MOKHOCTBIO [IPUMEHEHUS
MaTepuaJioB Ha ocHoBe [TPMS B wmenummae,

AIINTHBHBIX TEXHOJIOTHAX, JHEPreTHKE M IPYTUX
coepax [3,5,10]. [Toepxaoctn TPMS omucriBaroTcs
CTPOTUMHU MaTeMaTHYeCKHMH ypaBHeHHsMH. Ceityac
yKe M3BECTHO Oosbloe komuuectBo TPMS, onHako
HCCIIEIOBATENH MIPOJOJDKAIOT HAXOIUTh U BBIBOIUTH
HOBBbIe IOBepXHOCTH. Hambosee pacrpocTpaHeHb
TPMS onwucannbie B 19-20 Beke y4eHBIMH TaKMMHU
yuensiMu kak K.I.A. HIBapu, 3.P. Heosuyc u A.
[Ién.

Jns  u3ydeHHs TeIIoQU3MYECKUX CBOMCTB
MTOPUCTHIX MAaTEPHAIIOB CymecTByeT MHOKecTBO CAE
NPOrPaMMHBIX ~ KOMIUIEKCOB. Cpelr  KOTOpBIX
OTIENEHO CTOUT OTMeTuTh Ansys, FlowVision,
LVMFlow, Siemens NX[5]. Usyuenne TPMS c
TOYKH 3pEHHsl TeIuioMaccolepeHoca oOiamaer
GONBIIMM TOTEHIMAIOM. DJTO CBSI3aHO C TEM, YTO
crpyktypa TPMS menut mpocTpaHCTBO Ha ABa HE
nepecekaeMbIx o0beMa — JJabUpUHTa. JTO O3HAYAET,
YTO MOJO0HBIE CTPYKTYPBl MOTYT HCIIOJIB30BaThCS B
pa3nuHbIX TerooOMeHHKax. B nanHoit padore s
HccieIoBaHus Obliia BRIOpaHa MMOBEPXHOCTH SChoen’s
I-WP(R), npencraeneHHast Ha pucyHke 1.
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Pucynoxk 1. Exnanunas siueiika nosepxuoctu Schoen’s I-WP(R). Ctpykrypa Schoen’s I-WP(R).

IlocranoBka 3agauun

Hccneayemblii MOpUCTBI MaTepuan MOJIy4YeH
MyTeM HPUAAHMS TOJIIMHBI & moBepxHocTH TPMS.
Pa3mepbl cTpYKTYpbl BEIOpaHbl B rpanunax a € [3-10]
c miarom B 1 MM (Puc. 1). Tommuna o, npunaBaemas
MOBEPXHOCTH, BbIOpaHa B & € [0,05-0,5] ¢ miarom B
0,05 mm. (Puc. 2)

Jns  w3ydeHHs TemIOQU3WYECKUX CBOMCTB
MaTepuanoB Ha OcHoBe moBepxHoctH Schoen’s I-
WP(R) HEOOXOIUMO OTIpEeNIeIIUTh BIIMSTHUAE
TEOMETPUYECKHUX Pa3MEpOB CTPYKTYpPhI Ha TEIIOBEIE
HOTOKH.

g 060011eHNS pe3yIbTaToOB TEIIOBOM MOTOK,
MPOXOSIIIMN Yepe3 Marepuan Ha ocHoBe Schoen’s I-
WP(R), 3ameHeH Ha SKBHBAICHTHBIA MPUBEICHHbIN
TEIUIOBOY MOTOK 4epe3 KyO ¢ pa3mepamu pedpa Kyba

a. TakuM 00pa3oM BO3MOXHO CpPaBHEHHE YAEIBbHBIX
TEIUIOBBIX IIOTOKOB Yepe3 CTPYKTYPBI C Pa3IMYHbIMU
pasmepamu a u 9.

Jlng naHHOM 3aaud UCMONB3YyeTCsl TPaHUYHBIE
ycnoBust 1 pona (puc. 2). Ha onHo U3 rpaHui(CHHS)
3a/1aBajgach TeMIieparypa 273K, a Ha
npyroii(kpacnas) 373K. Marepuan PETG BwIOpan
HCXO/S U3 BO3MOKHOCTH JalbHEHIIeH Bepu(uKaIimmn
MOTYYEHHBIX  PE3yNbTaTOB  SKCIEPHMCHTAIBHBIM
METOJIOM, a TakXe NPUKIAAHOTO TNPHUMEHEHHS
cTpyktyp. CBoiicTBa MaTepHuana IpEACTaBICHbI B
Tabnuue 1.

Brwusinue Bo3yxa B TEKyIEM UCCIIEAOBAaHUU HE
YUUTHIBAETCS, BHYTPU TI0p YCJIOBHO  HPHHAT
a0COJIFOTHBIN BaKyyM.
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0

Pucynoxk 2. CeTka 4HCJICHHOT0 MoAeanpoBaHusi. O0.J1acTH 321aHUS TPAHNYHBIX YCJIOBHI.

Tab6auna 1. CBoiictBa matepuaia PETG

CsoiicTBa
HasBanue Bm Joic Ke
MaTepuaJja Tennonposoonocmy, Tennoemxocmo, IThomnocmeo, —
Mm-K ‘K2 M
PETG 0,2 1050 1300

Jnst  mpoBeneHMs TEKYIIEro HCCISJOBaHMS
BBIOpaHa MOJIEITh Steady-State Thermal
mporpaMMHOro komruiekca Ansys. CTOUT OTMETHTH,
4YTO BONM3M OONACTH 3aJaHUsl TPAHUYHBIX YCIIOBUH
pacueTHas ceTka ObLIa yMEHBIIIeHA 10 He0OXOAUMBIX
3HAYCHHUH [T TOBBIMICHHS TOYHOCTH pacuera(Puc.2).

Jnsi  u3ydeHHs: TOPHUCTBIX MAaTEpPHUANOB B
TEKYLIeM HCCIICIOBAaHUM HCIOJIb30BAICS METO[

CHHU3HUJIO H€O6XO,Z[I/IMBIG KOMIIBIOTECPHBIE PACUYCTHBIC
MOMOIHOCTH, a TaKXKXE BpEMA HeO6XOlII/IMOC Ha
IPOBCACHUC UCCIICJOBAHUSA.

Pe3yabTaTsl

IIpuBeneHHbIE  TEMIOBBIE  IOTOKM  4Yepe3
CTPYKTYpY IpeAcTaBieHbl B Tabmuie 2. s ynoocTBa
3HaYEHUs IPEACTABICHBI B BUJIE IpadlKa Ha PUCYHKE

MHUHHMAaJIBHOTO penpe3eHTaTUBHOTO o0BpeMa 3. IlonyueHHBIE yAENbHBIE TEIUIOBbIE MOTOKU MOTYT
(RVE)[9]. B xo1e mpoBeicHHsT MOACTHPOBAHUS OBLT OBITH UCIIOJIb30BaHbI JUISL JlanbHEHUIEro
BeisiBiieH RVE mnpexacraBneHHbli Ha pucynke 2. HCCIIeI0BaHUS TETIO(QU3NUECKUX CBOMCTB
Hcnonp3oBaHre Takoro MeETOAa  3HAYUTEIBHO CTPYKTYPBHI.
Tabauua 2. IlpuBeaeHHbI TEMIOBOH MOTOK
a, Ve bHbIii Tel10Boit moTok BT/M? mu1s1 8, MM
Mm 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
3 254,7 536,1 817,5 1098,9 | 1380,3 | 1661,7 | 1943,1 | 2224,4 | 2505,8 | 2787,2
4 138,3 296,6 454.8 613,1 771,4 929,7 1088,0 | 1246,3 | 14045 | 1562,8
5 85,3 186,6 287,9 389,2 490,5 591,8 693,1 794,4 895,7 997,0
6 57,0 127,4 197,7 268,1 338,4 408,8 479,1 549,4 619,8 690,1
7 40,3 91,9 143,6 195,3 247,0 298,7 350,4 402,0 453,7 505,4
8 29,6 69,1 108,7 148,3 187,9 2217,4 267,0 306,6 346,1 385,7
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9 224 | 536 | 849 | 1162 | 1474 | 1787 | 2100 | 2412 | 2725 | 3038

10 | 173 | 427 | 680 933 | 1186 | 1440 | 1693 | 1946 | 2199 | 2453
W3 rpaduka HArIsgHO BHAHO, YTO C TOTO, YBEIMYCHHE TOJIIMHBI HA pa3Mepax sSueHKu
yMeHBHJeHI/IeM pa3Mepa SYEUKA U yBeHI/I‘IeHI/IeM cec 60)1668 MM HC OKa3bIBACT 3HAUYUTCIBHOT'O BJIUSIHUS HA
TOJIIIWMHBI TEIUIOBOU IIOTOK YBEJIUYNBACTCA TEIUIOMIPOBOAAIINE CBOMCTBa B paMKax
HEJIMHEHHO. DTO 03HayvyacT, 4YTO U TCILUIOMIPOBOAHOCTH paCCManHBaeMOﬁ B TCKYLIEM HUCCIICAOBAHUU

CTPYKTYpPBI OYJeT YBEIMYMBATHCS HENWHEWHO. [[ns
CO3/1aHus TETJIOU30JISIIIUOHHBIX MaTepuaIoB
HEOOXOIMMO YBEIMYUBATH pa3Mmep suckku. boree

oOmactu. MakcUMallbHBIH MPUBEICHHBIH TEIUIOBOH
notok coctaBun 2787,2 B1/M? B sueiikax 3 MM ¢
TOJHHON 0,5MM.

q ., Br/v*

Pucynok 3. I'paduk pacnpesesenusi TeIJIOBOro NOTOKa NapaMeTpoB.

Taxke CTONT OTMETUTB, YTO B PAMKax TEKYIIETo
HCCJICIOBAHUS PACCMATPHBAIIOCH JIMIIb HAIPABICHHUE
Z (Pucynok 1). TemnompoBoasmue CBOWCTBa B
IpYTHX  HAImpaBICHUSAX  MOTYT  CYLIECTBEHHO
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HYDRODYNAMIC OF THE SCHOEN’S I-WP TRIPLY PERIODIC
MINIMAL SURFACE

Abstract: The article presents a numerical experiment to determine the hydrodynamic characteristics of a
thriply-periodic minimal surface (TPMS) of Schoen type I-WP. In the geometry of the thriply-periodic minimal
surface I-WP, two characteristic parameters are distinguished: the length of the cube edge in which the I-WP cell is
inscribed and the thickness of the cell wall. By changing these parameters, it is possible to control such properties of
the TPMS structure as porosity, transparency, thermal conductivity, etc. The Ansys software package is used to
numerically study the flow of fluid through a channel with an insert made of TPMS. Dependences of porosity on
characteristic geometric dimensions are constructed. Contours and fields of velocity distribution in the channel are
obtained. Also in the study, pressure drops inside the elementary cell were noted.

Key words: Flow, porosity, Schoen's I-WP, TPMS, pressure drop.
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TUJIPOUHAMUMKA TPUAKIbI MEPUOINYECKON MUHUMAJBHOM MOBEPXHOCTH IIIEHA
THUIIA I-WP

Annomayun: B cmamve npeocmagien UUCTIEHHbUL IKCHEPUMEHM NO ONPeoeieHuro 2u0poOUHAMUYECKUX
Xapaxkmepucmux mpuicosl nepuooudeckol munumanvHou nogsepxnocmu (TIIMII) [lléna muna I-WP. B ceomempuu
MPUNCObI NEPUOOULECKOU MUHUMATLHOU nosepxHocmu I-WP gvideneno 08a xapakmepHvix napamempa: OIuHa peopa
Kyoa, 6 komopou enucana sueuka I-WP u momwyuna cmenku sueuku. M3meHsas OaHHble Napamempuvl MOIHCHO
pezyauposams maxue ceovicmea TIIMII cmpykmypul, Kak ROPUCMOCMb, NPOCEEMHOCHIL, MENIONPOEOOHOCHIL U M.O.
IIpu nomowyu npozpammnozo nakema Ansys npo8ooOUmcs YUcieHHoe UCCIe006aAHUe MEeYeHUs HCUOKOCTNU Yepe3 KAHAT
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co ecmaskou uz TIIMII. Ilocmpoenvl 3a8Ucumocmu nOPUCMOCU OM XAPAKMEPHBIX 2COMEMPULECKUX PAZMEPOB.
Ionyuenvr kKowmypuvl u nois pacnpeoeienusi ckopocmu 8 Kaunaie. Tax dce 8 UCCIe008aHUU OMMeUeHbl NEPEenaobl

0agneHUst BHYMPU dNEMEHMAPHOU AUElKU.

Knroueswie cnosa: I[lomox, nopucmocmo, Schoen’s I-WP(R), TIIMII, nadenue oasnenus.

BBenenne
VK 532.5

Ha cerogmsmnuii feHp cymecTByeT Ooiblnoe
KOJIMYECTBO Pa3JIMYHBIX TEITUIOOOMEHHBIX YCTPOICTB,
r7ie B Ka4ecTBe rperomei mim oborpeBaeMoil cpeibl
HCIONB3YIOTCS Pa3uYHbIe XKUAKOCTH. Cpenu Takux
TEIUIOOOMEHHUKOB MOJKHO BBIJICIIATE:
KOXXYXOTpyOHbIE, CEKIMOHHBbIE, Tpyba B TpyOe,
TUIaCTHHYATbIe, peOPUCThIe, MUKPOKAHAIBHBIC H T.]1.

Baxnolt 3amaveil mnpu TPOEKTUPOBAHMH H
W3rOTOBJICHUU TETJI000MEHHHKOB SIBIISIETCS
YBEJIMYEHUE X MOUIHOCTH. JIJIst 9TOTO0, KaK IMpaBHIIo,
NPUMEHSIOT OpeOpeHHe IMOBEpXHOCTeH KOHTAaKTa C
rperoiei wiu oborpeBaeMoii cpenoit. Takue pedpa
MOTYT UMETh pa3InuHyo (GopMy (TUTaCTHHA, IUIHHAP
u np.) u pasmep [1-3]. HamGompmmii wmHTEpec
MIPEACTaBIAIOT pebpa, uMeromue (GpopMy TPHKIBI
MEPUOMYECKNX ~ MHHHUMAIBHBIX  ITOBEPXHOCTEH
(TIIMII).  CymectByeT  psii  HCCIECIOBaHMH,
TIOCBSIIIIEHHBII HM3YYCHUIO TEII000MEHHBIX
YCTPOWCTB, B KOTOPBIX HCIOIB3YIOTCS pa3IMYHBIC
TIIMII, Takue kak: mnosepxHoctu IlIBapua,
Heosuyca, [l1éna u npyrue [4-6]. Hanpumep, B ctratse
[4] cpaBHHBarOTCS TEIUIOOOMEHHUKH C Pa3IHYHON
tonosioruel, ocHopanHo Ha TIIMII [IBapna Tumna P
n I'mpoune. A B pabore [5] onuceiBaercs MeTOx
MIPOEKTUPOBAHUS M CO3JaHUSI MOJAEIH KOMITAKTHOTO

BBICOK03 () (heKTHBHOTO TEIIO0OMEHHHUKA,
COCTOSILIETO n3 TPHXKIIBI MEPHOANIECKIX
MUHHMaJIbHBIX MTOBEPXHOCTEH, Ha SI3BIKE

nporpammupoBanus VDF.

He cMoTps Ha pa3HOOOpa3HYI0 U CIIOXHYIO
reoMeTprueckyo (GopMmy padoTa TakuxX yCTPOKHCTB
OCHOBaHa Ha KIIACCHUYECKMX IPHHLUIIAX IepeHoca
Terla W Maceel.  Jlns ommMcaHWS  IBYDKCHUS
HECXKMMAEeMOW JKHIKOCTH TIPUMEHSETCS CHUCTeMa
ypaBHeHuil HaBpe-CToKca, BKIIIOYAIOIIAs ypaBHCHHE
IBIDKCHHS W  HepaspelBHOCTH. Ilpm  pemenun
B3aMMOCBSI3aHHBIX 3aJa4 TEIIO U MacCONEpPeHoca B
CHUCTeMy YpaBHEHHH JoOaBiseTcd ypaBHEHHE
TEIUIONPOBOAHOCTH. JIJIsT pelIeHHs] TakuxX 3a1adu
HIPUMEHSIOTCS ERNERISE YHCJIEHHbIC u
aHanuTHueckue meronsl [7-10]. Cpenu 4ncieHHBIX

MCTOAOB OTACIBHO MOXHO BBIACIUTHL MCTOAbI
KOHCYHBIX 9JICMCHTOB nu 06’BCMOB, KOTOPLBIC
MMPUMCHSACTCA BO MHOXECCTBC COBPECMCHHBIX

nporpaMMmHBIX  makeToB  (ANSYS, OpenFOAM,
Comsol) st MoenupoBaHust 3a/1a4 THAPOANHAMUKH,
MEXaHUKH, TETII000MEHa U IIp.

YunThIBas BBIIIECKa3aHHOE MOXKHO CJENaTh
BBIBOA 00  aKTyaJbHOCTH  NIPUMEHEHHA U
HCCIIEOBAaHUSA TPHXKIIBI MEPHOANIECKUX
MHUHUMAIIBHBIX ITIOBEPXHOCTEH B TEIIOOOMEHHBIX
ycrpoiictBax. B Hactosieit pabore mnpoBomuTcs
uccieJ0BaHue THIPOJIUHAMUKH TPUK B
MepUOINYEeCKO MUHUMAaIbHON moBepxHocTH IlIéHa
tuna [-WP ¢ mnomomipio mporpaMmMHOro makera
ANSYS.

IlocTanoBKa 3agaun

B nmaHHOM wHccnenoBaHMM paccMaTpUBAETCA
TIIMII IlIéna tuma [-WP. Onemenrtaphuas saeiika
JaHHOW moBepxHocTH, a Takke TIIMII cpena,

ocHoBaHHasi Ha [-WP cTpykType, m300pakeHbl Ha
pucynke 1.

Pucynox 1. TIIMII Iéna Tuna I-WP.
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Uccrnenyemas saeiika mosepxHoctd  [-WP V. —Vaoum
obOmamaer KkyOudeckoil cummerpuei. M3 srToro ¢= V; (1)
ClIe[lyeT, 4TO JaHHas s4eiika nieaIbHO BIHUCHIBACTCS ) .

B KyG ¢ pebpom Ipencrasiennas Ha puc. 1 rie V, — o0beM Kyba, B KOTOpBIM BIHCaHa
TeOMEeTpUs SIBIISIETCS (baceTHpoBaHHOI JJIeMEHTapHas s4eika; Vi, o6sem TIIMIT

MOBEPXHOCThIO. J[nms  manmpHeWmed paboThl  eit
HEoOX0AMMO MpUAaTh TONMIMHY . JlaHHAs omeparus
BBITIOJHSAIACh NpH nomomy GyHKimu «Thicken» B
penaktope SpaceClaim. Ha pucynke 2 u3o0pakena

JJeMeHTapHas sTyeiika npeoOpa3oBaHHAas B
TBEPIOTEIBHEIA OOBEKT.
[MonyueHnass TakuM 00pa3oM  TeOMETpHs

obyaaeT IByMsl XapaKTEPHBIMH T'€OMETPHYECKUMHU
pa3mepamu: uiiHa pedpa Kyba &, TONIIMHA CTEHKH
s4eiikn O . Perynupyst naHHbIE pa3Mepbl MOXHO
n3MeHsTh cpoiicta TIIMII cpensl, Hanpumep, Takue
KaKk: IOPUCTOCTb, IPOCBETHOCTb,  IUIOTHOCTb,
TEIUIONPOBOJHOCT, W T.J. B Hacrosmem
UCCJIEI0BaHUN HAWOOJBIIMN MHTEPEC MPECTaBIISET
TaKOEe CBOMCTBO Cpe/Ibl KaK MOPUCTOCTh ¢ !
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[ToctponMm rpaduk 3aBHCHMOCTH ITOPHCTOCTH
TIIMII cpenmsr OT TOMIIUHBI CTCHKH sSYeHKH (puc. 3).
W3 anaimmza rpaduka BHIHO, YTO IIOPHCTOCTH
JMHEWHO 3aBHCHUT OT TOJILIMHBI CTEHKU SYEHKH NPH
0001 MHe pedpa.

Ipu MIPOEKTHPOBAHUU TEIII000MEHHBIX
YCTPOHICTB B IIEPBYIO OYepelb PELIAIOTCA JBE 3aJa4H:
TerIooOMEHa M TEYEHUS JKHIKOCTH B KaHajax

TernooOMeHHNKa. B paMkax gaHHOH  paboOTHI
3aTparuBacTCs UCKJIFOYHUTEIIBHO BOIIPOC
THIPOJMHAMHUKH ~ JKHJIKOCTH B  TEIJIOOOMEHOM
YCTpOHCTBE, rae MIPUMEHSIOTCS TPUAKBI

TNICPUOANICCKUE MUHUMAJIBHBIC ITOBEPXHOCTHU.
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PucyHok 2. JiieMeHTapHasi ss4eiika mopepxunocru I-WP

3amaya TEYEHUS >KUIKOCTH B 3ICMCHTapHOM
SIYCHKE PEIIaeTcsi METOJIOM KOHEYHBIX 3JIEMEHTOB B
moxysie Fluent mporpammuoro makera ANSYS. [Tis
BCEX 3a7a4, CBS3aHHBIX TOJNBKO C TEUYECHHEM
KuakocTed  (0e3  yuéra  CBA3aHHBIX  3amad
TEIUI000MEHA, XUMIUIECKUX PEaKIHii 1 T.1.) B MOZYJIe
Fluent  mpomsBoamTCcs — pemieHHe — ypaBHEHHA
COXpaHCHHMS MacChl W HMIyJbca. YpaBHEHHE

COXpaHCHUA MACChbl UJIKM YPAaBHCHUC HCPA3PBIBHOCTU
MOJXKHO 3alucarb CICAYOINUM 06pa30M:

%’JW(pB) =, , @)

rae o — IJIOTHOCTb KUAKOCTH; t —BpeMsi; U —

CKOPOCTb.

Philadelphia, USA

153

2 Clarivate

Analytics "



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHI] (Russia) = 3.939 PIF (India) =1.940
Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1.500 SJIF (Morocco) = 7.184 OAJI (USA) = 0.350
ITopHcTOCTD
1
0.8 Pebpo kyba 10 v
Pebpo xkyba 7 mm
0.6 Pebpo xy6a 5 mm
Pebpo xyba 4 nma
0.4
Pebpo kyba 3 ama
0.2
0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 06

TomuHHA CTEHKH AYeHKH, MM
Pucynok 3. llopucrocts I-WP cpeabt

3akoH COXpaHCHHA HUMITYJIbCa B I/IHGp].IPIEU'ILHOﬁ
CUCTEMC UMECT BH/:

g(pu) +V(pu0) = -Vp+V(2)+ pg +F , (3)

CTaTUYCCKOC MOaBJICHUC, T

roe p — TeH3opa

HanpspKeHui; pg — rpaBUTallMOHHAs 00beMHas CUIIa;

F — BHemnss oObeMHast cuiia.

VYpasuenus (2) u (3) pematorcst B ANSYS
Fluent mMeromom KOHEYHBIX dJeMeHTOB. VcxomHas

syerika

a)

Brixon

reoMeTpusi I pemieHHs H CeTKa KOHEYHBIX
AJIeMEHTOB m300pakeHa Ha puc. 4. CkopocTh Ha
Bxone B kaHan v, =0.1 m/c. DnemenTapHas sueika

BIUcaHa B Ky0 ¢ peOpom 20 MM U UMEET TOJIIHUHY
cTeHKH 1 MM. B KauecTBe JKHIKOCTH B MCCIIEAOBAHNH
HCIIOJIb3YETCS BOJABI, a Marepuall, U3 KOTOPOro
M3TOTOBIICHA JJIEMCHTApHAs sUciiKa — aTIOMUHHU.
CBolicTBa MaTepHaJIOB MPEICTaBICHEI B Tabimie 1.
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Pucynok 4. McxoaHasi reomeTpus:
a) pacyeTHasi Mofiesib; 0) ceTKa B pa3pese
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Tabémuma 1. CBoiicTBa MaTepHaioB

Marepuan IlnoTHOCTD, K2/M° BsizkocTsh, K2/(M*c)
AnmoMuHUN 2719 -
Bona 998.2 0.001003
PesyabTaTst MHUHUMAJIBHOH CKOPOCTBIO JIBMKEHHUSI HKUAKOCTH.
us YHCIEHHOTO pemeHus 3aJa4un Taxke Ha pHCyHKE OTMEUYEHBI 3aCTOWHBIC 30HBI, T/IE
TUAPOJVMHAMUKU B 2JIEMEHTapHON srueiike CKOPOCTb OJIM3Ka K HYJIIO (Takue 00JacTH BbIJEICHBI
noBepxHoctd |-WP  Obumn  mony4eHBI KOHTYPBI KpacHBIMH KpyramMH Ha puc. 6).

pacripezielIeHust JaBJIeHUs] 1 CKOpPOCTH (puc. 5).
I'eomeTpust aneMeHTapHON SYEHKU BKIIOYAET B
ce0s Kak pacCIIMPSIONIMECS] TaK CyXKaroIuecs
YYaCTKH, B KOTOPBIX CHJIBHO M3MEHSETCS CKOPOCTh
MTOTOKA. JTO XOPOIIO BUAHO Ha PHC. 6, T1Ie OTPAKEHBI
JUHUM TIOTOKa M Y4YacTKH C MAaKCUMaJbHOH U

Pressure
Contour 1

3.9e+01

[Pa]

Velocity
Contour 1

Brome HEKOTOpBIX JHMHUH TIOTOKA MOKHO
MOCTPOUTH TpahK N3MEHEHUsI naBineHus (puc. 7). Ha
rpaduke BUIHO, KaK H3MEHSETCS JaBICHUE 110 JUTNHE
KaHalla MpPU  Pa3IUYHBIX HAYAIbHBIX CKOPOCTAX
MOTOKA.

Pucynok 5. Koutypsl pacnpenejeHus 1aBjieHHs] H CKOPOCTH B cepenHe KaHajaa npu v, =0.1
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Mumn.: 0.015 w/c
Velocit "
Streamll)r,\e 1 (’
3.1e-01 =
2.4e-01 5
1.6e-01
7.9e-02
akc.: 0.31 w/c
0.0e+00
[ms™1] 3acToiHBIE 30HBI

PucyHok 6. JIuHuM nNoTOKA B 3JIeMEeHTApHOIi siuelike npu v, =0.1
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Pucynok 7. I'paduk u3mMeHeHHs1 JaBJIeHUS 110 AJTUHEe KaHAJIa
L
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Introduction

Today, increasing the export potential of small
business and private entrepreneurship remains one of
the most important tasks. Diversification of the
economy, broad emphasis on socio-economic
reforms, changes in bringing the development of small
business and private entrepreneurship to a new stage
are becoming more urgent. In particular, in the speech
of the President of the Republic of Uzbekistan
Shavkat Mirziyoyev at the open dialogue meeting
with entrepreneurs of our country on August 20, 2021,
business financing, improvement of the financial-
credit and tax system, reducing the tax burden on
business as much as possible, the issue of land
allocation, development of infrastructure necessary
for business, exporter supporting enterprises, widely
involving small businesses in export activities,
making our products competitive, entering new
markets, improving the transport-logistics system in
connecting interregional trade and cooperation
relations, reducing interference in business activities,
simplifying procedures in the field, strictly enforcing
the policy on the inviolability of private property to
continue, to expand the scope of freedom given to
small business and private entrepreneurship, to
radically reduce the intervention of state agencies, to

Doi: Gos¥f https://dx.doi.org/10.15863/TAS.2022.10.114.28

ensure the prevention of violations, to increase the
effectiveness of their prevention and to prevention of
foreign interference was defined as the priority
direction of state policy and the first-level task of state
bodies.

Small business and private business entities are
adapted to multiple market conditions, they have a
flexible management system, but they do not have
large financial, economic and production capacity like
large enterprises. Such a problem is widespread in the
remote regions of Uzbekistan, especially in
enterprises that produce products of low quality,
which do not meet international standards, and which
do not have a high level of processing.

In recent years, the foreign economic
cooperation of the Republic of Uzbekistan has been
characterized by a high rate of development both at
the regional level and in individual enterprises and
companies. Trade relations of the Republic with
foreign partners have a clear export direction. There is
a stable direction of exports to the markets of the CIS
countries. The share of exports of the Republic of
Uzbekistan with non-CIS countries was 72% (in 2000
- 98%), in import purchases - 62% (in 2000 - 68%).

In the Republic of Uzbekistan, small businesses
and private enterprises mainly export food products,
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chemicals and products made from them, textile number of promising opportunities. Thus, the most

products, leather and footwear products, construction
materials and various services.

A significant share of the volume of exported
goads falls on food industry products, light industrial
products, chemicals and products prepared from them,
and services. In 2020, the export volume of small
businesses and private enterprises made up 20.5% of
the total volume of goods exported abroad by all
enterprises in the country.

Most of the products exported by small
businesses and private enterprises are raw materials
that are not deeply processed and do not have high
added wvalue. Such a situation requires the
development of drastic measures aimed at directing
the sale of high-tech products for export in the
country.

Currently, there are different approaches to
defining the "Export potential" category. Under the
concept of export potential, we understand the
available resources or the possibility of exporting
manufactured products.

Export potential can be studied based on modern
methods and divided into classes. In our opinion, the
export potential can be divided into 2 classes:

1) Structural - according to the results obtained
by studying the structural elements of the export
potential;

2) Comparative - according to the results
obtained based on the evaluation of the performance
of enterprises producing competing products and
comparison of the export potential.

Based on the specific characteristics of each
industry, the level of export potential of small business
and private business entities is manifested differently.
This affects the change in quality and quantity aspects.
Continuing in this sense, it is worth saying that it is
necessary to study the level of export potential of
small businesses and private enterprises, and these
studies will help to make a reliable and complete
conclusion about the current situation. According to
the obtained results, it is necessary to develop a
reasonable state policy to support small business and
private entrepreneurship, taking into account the most
effective way of distribution of limited resources. It is
desirable to support not all enterprises, but first of all
vulnerable enterprises exposed to negative factors.

When talking about the potential of small
business and private business entities in the industrial
sector, it can be concluded that the chemical industry,
food industry, as well as light industrial enterprises
have the greatest opportunities for export activities.
More than 80 percent of light industrial enterprises
have a high potential for export activities. First of all,
this is due to the formation of an important production
base in these sectors.

Along with the emerging threats to the
development of small business and private
entrepreneurship in the country, there are, of course, a

promising enterprises from the point of view of
development of export potential are chemical, food
industry and light industrial enterprises.

A survey of experts in the field of foreign
economic activity was conducted to obtain more
detailed information about the state of export potential
of small business enterprises in the country.
According to the results of the survey of experts, the
level of export potential of small business and private
business entities in the Republic of Uzbekistan is
estimated as average. A quarter of experts consider the
export potential to be low, and the remaining experts
consider its level to be above the norm.

According to experts, the following sectors have
the greatest export potential: food industry products,
light industry products, and chemical industry
products.

The results of the research showed that export-
oriented enterprises have the potential to conduct
foreign economic activities, but it was found that the
potential is not fully used. It was shown that chemical,
food industry enterprises, as well as light industry
enterprises have great opportunities for conducting
export activities. Most of the export-oriented
enterprises in the Republic of Uzbekistan have an
average level of export potential, so they need state
support and improvement of foreign trade
infrastructure.

It is appropriate to develop a long-term strategy
to increase the competitiveness of export-oriented
small business entities as a priority for developing the
export potential of small business and private business
entities in the Republic of Uzbekistan.

One of the most effective means of increasing
export potential is production cooperation, which
attracts business representatives with the following
possibilities: low production costs of the
subcontractor; lack of production capacity in the firm
when the volume of orders is too large; availability of
marginal batches of products, etc.

In the near future, the following can be pointed
out as a promising direction of support for export-

oriented small businesses and private
entrepreneurship entities:
creation and development of services

infrastructure needed for small business and private
business entities;

formation of a structural unit responsible for the
implementation of a unified policy in the field of
development and activation of export-oriented
enterprises in the country;

to further improve the attraction of foreign direct
investments in increasing the export potential of small
businesses and private enterprises;

support of export activities of small business and
private entrepreneurship subjects by the state on the
basis of tax policy liberalization.
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In conclusion, the implementation of these

measures will help to increase the export potential of
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HH®OPMAIIMOHHAS TIOBECTKA T'A3ETHI «<HURRIYET»

Annomayun:. B Oannol cmamve paccmampusaemcs 0COOEHHOCMU @OYHKYUOHUPOBAHUE COBDEMEHHBIX
mypeyxkux u30anuil Ha npumepe 2azemul « Hiirriyety. Aemopwi 6cecmoponte pazoupaiom ocHOHble memamuiecKue
OIOKU, AHATUBUPYIOM CHOCOObL NOO0AYU UHDOPMAYUU, PACCMAMPUBAIOM UHDOPMAYUOHHYIO NOBECHKY OAHHO20
U30aHUA.

Knrouesvie cnosa. Meouaundoycmpus, meouacepa, uHGOpMAYyuoHHas NOBeCMKA, UHPOPMAYUOHHOE
0bwecmao.

Brenenne aydin, «JloOpeiii nmeHw»), «l'ronemn» (Gunes,

Typuus sBAseTcs OJHMM U3 BaKHEHIIUX «Comuney), «Mwmmmer» (Milhyet, «Hauums»),
HnapTHEpoB Y30ekucTaHa B A3MaTCKOM KOHTHHEHTE, K «Hurriyety u apyrue.
TOMY K€ CaMblii OJIM3KHX MapTHEP BO MHOTHX cdepax Ilo wmuennme Taxu  O3kaHa, KpYMHOrO
obmectBeHHOM xu3HU. [loaTOMy, aHanu3 cuTyauuu MeAMa’KCIepTa, a TaKkKe  CHeluaaucra o
Ha nHdopmannonHoM npocrpanctse ¥ CMU Typrun B3aUMOOTHOIICHHUSAM JKYPHAUIUCTUKA W TIOJUTHKH.
SBISIETCSI aKTyaJbHOM TEMOM il HaIIero pernoHa Cormacio O3kaHy, «CHOpPBI O TOM, 4YTO COOOM
Toxxe. B 93TOll  cratbe MBI aHATU3UPOBAIHU npeacrasiser cucrema CMU B Typuuu, HUKaK He
JIEATENLHOCTD OAHOW W3 BIMATEIBHBIX T'a3€T CTPaHbI yTuxHyT. bomee Ttoro, roBoputh 0 mpodiemMax B
Kak «Hurriyet». JMAHHOM 00JacTH HEBO3MOXXKHO 0e3 OTphIBa OT

B menuanpoctpanctBo Typuuu mpencTaBiIeHO nmpoOieMbl  B3auMOOTHOmIeHWH Biacthu u  CMU.
OOIIMPHBIM IepedHeM JKypHAJIOB M TaszeT. B cTpane ITocne toro xak IlapTust mpaBocyaust M pa3BUTHS
HAaCUMTHIBACTCA  OKOJIO  JeCATKAa  OCHOBHBIX IpUIIUIa K BIACTH, OTHOmIeHHs Bnactu u CMU
HAIIMOHAJIBHBIX U COTHU MECTHBIX €XKEHEBHBIX ra3eT Mepeluid Ha HOBBIM YypoBeHb. BaxkHO Takxe
W3 Bcex m3paromuxcs B CTpaHE Ta3eT M KypHAJOB YUUTBIBaTh WM TOT (DaKT, 4TO B TEYEHUE MIOJITOTO
Gosiee Tpetu nmpuxoxutcs Ha CtamOyn KpynHeHiie BPEMEHU MMEHHO IO3UIMS MPaBUTEIbCTBA CIIyKHIIa
razersl, BbIxogsmnme B CramOyne «/xymxypuer» pemaroniM (aKTOPOM B ONpPENENCHUH MEIUHHON
(Cumbhurriyet, «Pecny0nuka»), «[roHaiinsin» (Gun nosuTHKm» [1].
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I[lo MHeHHWIO eme OJHOTO  TYPELKOro WnTepHeT caiiT razetsl cymecTByet ¢ 1997 rona,

KypHanucta — SIBy3a baiinapa, B HacTOSILIMNA MOMEHT
HanOornee cepbe3Has npobiema it Typenkux CMU
cBoboma cnoBa. Ilo maHHBIM HEKOTOPBIX
MEXAYyHapoAHbIX opranuzanuii, Typuus — 310
CTpaHa, TA€ OTPOMHOE KOJHMYECTBO >KYPHAIUCTOB
HaxoJsiTcss B TiopbMe. Ilo HEKOTOPBIM [aHHBIM, B
TIOppMax conepxkarcsa okono 200 cTyaeHToB u 72
KypHaJICTa ¥ aKTUBUCTA (B OCHOBHOM KYPJCKOTO
MIPOUCXOXKACHUS). A COTJIaCHO
www.engellinweb.com, mpuMepHO 9 ThIC. BeO-cailToB
3a0J0KupoBaHbl. Ho rOBOPHUTH O IMOJTHOM OTCYTCTBUH
cBOOOIIBI B cTpaHe OBUTO OBI HempaBmwibHO. CKopee,
MOXHO CKa3aTb O HAIMYMU B CTpPaHE YaCTHYHOM
cBoboze [2].

CIO. Epmonoa u K.O. Ukunmxu B craTbe
«KynprypHas TpaHchopmarus WHHOPMALHOHHOTO
npocTpaHcTBa Typuuu: COBPEMEHHBIE TEHICHLUH
pa3BUTHSL TEJNEBUICHUS) OIMUCHIBAIOT COCTOSIHHE
CMMU kak OwIcTpO pa3BUBaroNieit chepoi TyperKoro
obmectBa: «B mocnenHee aecsTUETHE B CTpaHe
CO3JIAIOTCS  BCE  HEOOXOAMMBIE  YCIOBHS IS
AKTHBHOT'O pasBUTHS chepbl MacCOBBIX
KOMMYHUKAllMd W CO3JaHusl MH(OPMALMOHHOTO
obmectBa. CerofgHst y Typelkoro oOImiecTBa ecTb
JIOCTYN KO BCeM MH(OPMAITMOHHBIM TEXHOJIOTHSIM, a
OXBaT HAceJICHWsS TOBapaMH M YCIYraMH pBIHKa
KOMMYHHUKani moctosHHO pacteT. Ilocriemyromas

MOJIEpHU3aIMs 3TOH cdepbl SBISACTCA  OCTPOH
HEOOXO0JUMOCTBIO, IOTOMY 4TO HMEHHO
TEIeKOMMYHHUKAITOHHAS oTpacib CUUTACTCS
HEOTHhEMIIEMOH JacThIO CO3JaHUs pa3BUTOI

Menuachepbl B coBpemeHHor Typmmu. UM 3mech
MIPaBOM BBIIBUTaTh CTpaHy Ha BBICOKHII YpOBEHb
001amaeT TOIBKO PYKOBOSIIMI armapaTy.

OmHMM W3 BIMATENBHBIX M aBTOPUTETHBIX
NEepUOANYEcKUX u3faHuil sBisiercss  «Hiirriyety.
«Hiirriyet» Obuta ocHoBana 1949 romy Cenarom
CuMmaBu, dABISeTCA  ©KEAHEBHBIM  U3JaHHEM,
otHocsuMes K rpymie «J{oram» [4]. TTocie cmeptu
Cenara CumaBu B 1953 roy OH NPOJOIDKUI Ty XKe
JUHUIO BO BpeMsI IIPaBIECHUS CBOMX CBHIHOBEH
Xanmyna Cumasu 1 Dposia CuMaBH, B3SBIINX HA ce0st
COBMECTHOE  ympaBieHHe. [IpuBnekas BHHMaHUE
yuTaTelaei C MOMOIIBI0 METOJOB, KOTOPBIE MMEIOT
3HAYEHHE, TAaKUX KakK IIe4aTh IE€PBOM LBETHON
dotorpadur u myONIMKALUSA TEPBOM  CEPHIHOM
peKIaMsl, Hiirriyet ~ BOMJIOTHJIA ~ KOHIICHIIHIO
OOIIECTBEHHOW Ta3eThl C OOJNBUIMM THPAKOM B
Typuun.I'azera «Hiirriyety npuBiekalT duTarenei
TaKMMU HOBaTOPCKUMH HJESIMH, KaK IedaTb MEPBBIX
IBETHBIX  QoTorpadmii WiIM TEpPBOH  IOJIOCHI
0OBSBICHUI Ha CBOMX CTpaHHIAX.

lazer «Hiirriyety peficTByeT mOA IJO3YHTOM
«Kaxnoe yTpo HauMHAEeTCsl HOBBIM J€Hb U BPALLCHUE
pPOTallMOHHOM  IEYaTHOW  MAIlUHBDY,  CETONHS
SBIISIETCSI OHOM M3 CAMBIX YUTAEMBIX ra3eT Typuuu u
MHOTOTPAaHHBIM  OTOOpa)Xe€HHEM  OOLIeCTBEHHOH
XKU3HU[S].

coriacHO TmpoBeAeHHOMY B (eBpame 2011 roma
CTaTUCTUYECKOMY HCCIICIOBAaHHMIO, 3aHHMAeET 10
nocemaemoctu 7 mecto B Typuuu u 474 mecto B
mupe. UuTeprer caiit hurriyet.com.tr 8 urone 2011
roga Omaromaps 9.5 MWIIMOH NPOCMOTPOB CTal
YETBEPTHIM 110 IIOCEHIAEMOCTH WH(OPMANNOHHBIM
caitftom B EBpone[6].

W3BeCTHBIN TypeuKuil >KypHalIMCT U YYEHbIH
Optyrpyn O3kok ckasan o rasere «Hiirriyet»
cnenyromiee: MOMEHTOM, 03HaMEHOBABIIUM Hayalo
Ipolecca MOJEPHU3ALUN TYPEeLKON IMPecchl, CTalo
ocHoBaHue raszersl «Hirriyet» B 1948 romy. C
MOMEHTa OCHOBAaHHS 3TOH ra3eTbl Hadaucs HEpUof,
KOTOpPBIA B TEXHOJOTMYECKOM M KOHIIENTYaJbHOM
CMBICIIE J]aJl BO3MOXHOCTh UE€JIOBEYECKOMY (hakTopy
OBITH BOBJICUCHHBIM B Ta3eTHBIC HOBOCTH[7].

Ceronust MHOTHE HaIlMOHAIbHBIE u
MEKAYyHAPOIHBIE TA3€Thl U31AI0TCSI HA HHOCTPAHHBIX
s3bpIkax, B ToM unciie Wall Street Journal u Financial
Times, a Taxxe Milliyet, Fanatik u gpyrue
IpYIIOBBIE Ta3eThl, a Takxke Hirriyet Ha cBOMX
oObekTax Henaneko oT Opankdypra, ['epmanust.

Hirriyet ycwmmna cBow nyOiMKamuu 110
npobnemam wuHTerpanmu  Typumu ¢ EBporoi,
0COOCHHO 3a TIOCHEIHHH TOXN, B EBPONEHCKHX
N3JaHUSIX.

K ToMmy ke pemakmust ra3eTbl JellaeT Bce
BO3MOXKHOE, YTOOBI OCTaBaTbcsi B CaMOM IIEHTpE
WH(POPMAIMOHHOW TOBECTKM MAHA. Ha maHHBIHA

MOMEHT U3JaHue CIeUATM3UPYETCS Ha
MEXKAYHAPOAHBIX M OOIICHAIMOHAIBHBIX HOBOCTSIX.
3nech  MyONMKYIOTCS  KOJIOHKH, ITOCBSIIICHHBIE

TEKYLIMM HOBOCTSIM, COOBITHSIM U3 MUPa S3KOHOMHKH,
KyJIBTYPBl U Jpyrue. DIeKTPOHHOH BEPCHUU Ta3eThl
https://www.hurriyet.com.tr/ HUMEIOTCS TaKue
py6puku kak: GUNDEM (IToBectka mmst), DUNYA
(mup), SPOR ARENA (crioptuBHas xu3Hb), YASAM
(°Kusnb) u npyrue.

MesxyHapOaHEIC COOBITHS B rasere
OCBEIIAIOTCS B PYOPHKE «TIOBECTKA MH». Hampumep:
B HOBocTH OT 10 oktabps 2022 roma Ha mepBOH
CTpaHule caiiTe Obula pa3MelleHa HOBOCTh «SON
dakike.. Kiev kabusa uyandi! Art arda buyuk
patlamalar» (B mocnexHior0  MuHYTY... Kues
MpOCHYJICS B KomMape! bomblyie B3pbIBBI MOAPST)
MH(OPMAIIMOHHOM CTaThe peub UIET 00 MacIITAOHOM
o0cTpene co CTOPOHBI POCCHUHCKHX BOWCK ropoja
KueBa. UuTepecHblii MOMEHT, HH(pOpMaIMOHHAS
CTaThbsd pa3JefieHa Ha HECKOJIbBKO dYacTell, mepsas
yacTh HasbIBaeTcs «llepBoe 3asBiieHHE 3eIECHCKOTO»
U B HEM JaéTcs BHICKa3bIBaHUE ITPE3NUICHTa Y KpauHBbI:
«OHH XOTAT HAC YHHYTOXXHTh W CTEPETh C JIUIA
3eMiIm». A BTOpas 4YacTh HAa3bIBACTCS «OOBSIBICHO
KOJIMYECTBO MOTHOMINX», «Yepe3 HECKOIbKO MHUHYT
nociie toro 3asBieHuss MBJI YkpanHbsl coodmuio,
YTO B pe3yJIbTaTe HaNaJIeHNs 8 4eI0BeK Mornom u 24
noJy4min panenus». MHdpopmannonHoe cooduieHne
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MOJHOCTBIO COOTBETCTBYET KPUTEPHSIM COBPEMEHHOU
MH()OPMAMOHHOH KYPHAITHCTHKH.

Bropas HHPOPMAIMOHHAS myOIIMKanus
MOCBSILLICHHON YKPauHCKOM TeMe MOSBHIIACH HA CAalTe
razetel B 09-19, m oHO mpomomKaeTcs TeMmy
o0CcTpenoB  ropogoB  YKpawHB  POCCHHCKUMH
BOMCKaMH, OHO JAETCS MO 3aI'0JIOBKOM: «3 OONBIIHX
B3ppiBa B KueBe, cromumme VYkpawsHb» [8].
KoppecrionieHTbI Tra3eTbl B3pBIBBI CBA3BIBAIOT CO
B3peIBOM Kpbimckoro Mocra, «Co crtpens0oi 1o
MocTy, coeaunsiomemy Poccuro u KpeiM, Ykpauna ,
I/ie HalPsDKEHHOCTD JIOCTUTTIA ITHKA , TPOCHYJIAch OT
3BYKOB B3PBIBOB.»

Oco0sIii HHTEpEC BBI3BIBAET pyOprka «Yasamy,
B KOTOPOW MyOJMKYeTCsl pa3iu4Hble MaTephaibl, B
HHUX PACCKa3bIBACTCS MPOCTHIC KU3HEHHBIE TPETIECTH
u npemyapoctd. B marepuane «Iloiiner 3a muenamu
TI0 IOPOTe» aBTOP JEIIITCSI CBOMMH BIICYATIICHHSAMH O
JKM3HM B 3TOU CTpaHeE, COCPE0TaunBasi BHUMAHUSI Ha
OTJENBHBIX KYJIBTYPOJIOTHUECKUX AacleKkTax. Tak,
Hanpumep, «Camblii  omacHbIi, HO  CaMbIil
(ororeHnuHBIl cOOp Meaa B MHUpPE NPOUCXOAUT B
Henanbckux I'mmanasx. Korma s cHuMan cBoit
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PRODUCTIVITY OF F1 HYBRIDS OF FINE-FIBER COTTON
VARIETIES IN CONDITIONS OF UZBEKISTAN

Abstract: The article carry out information about combining ability of the parent varieties of fine-fiber cotton
varieties. Information about combining ability of parents and crossings is crucial in breeding efforts. Genetic variety
is crucial to the effectiveness of yield improvement efforts because it helps to broaden gene pools in any given cotton.
The presence of statistical differences in total productivity trait indicators in some reciprocal combinations of F;
generation of fine-fiber cotton varieties suggests that cytoplasmic genes as well as nuclear genes are involved in the
genetic control of these traits. In combinations F; Surkhan-9 x Termez-32, F1 Surkhan-9 x Surkhan-10, F; Surkhan-
10 x Termez-32 and F; Surkhan-10 x Duru Gavkhar, the positive heterosis effect on total productivity was 122.7-
157.2%. These hybrid combinations can be use as a valuable resource for heterosis selections. It was noted that the
nonadditive effect of genes on plant productivity in F; plants of varieties was strong.
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Introduction 2020). Currently, the world's cotton area is around 35
Currently, the growing population is leading to million hectares, of which about 1.0 million are in
an increase in demand for fiber and other products of Uzbekistan where the cotton is grown under different
cotton, which are the main agricultural crop in many climatic conditions (Worldbank.org, 2020). In the
countries, along with food sources. Cotton was and international cotton market, the fiber of fine-fiber
still is the most important and popular crop providing G.barbadense L. cotton varieties is more expensive
natural fiber for the textile industry (T.Akter et.al., than the fiber of G.hirsutum L. Several times more
2019). The most important species of cotton are fabric is spun than a ton of this type of fiber, and the
G.hirsutum L. and G.barbadense L. (A.Rehman et.al, cost is also high. 8620 m? of fabric is made from
[ ]
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medium fiber varieties of fiber type V, 15510 m? of
fabric is produced from 1 ton of fiber of fine fiber
types of type | (http://tadbirkor-fermer.uz/ingichka-
tolali-uza-ustirish/).

In the analysis of the leading countries growing
fine-fiber cotton, the United States (11%), Egypt
(47%), Sudan (17%), Uzbekistan (25%), Spain (38%)
accounted for 7% of the world's cotton area growth
was observed. Declines were observed in India (-7%),
China (-14%) and Israel (-33%) M.A.Avliyoqulov
et.al., (2021).

The Republic of Uzbekistan is one of the
countries in the world that has mastered the cultivation
of fine-fiber cotton. The main reason for this is the
high temperature in the southern regions of the
country, the high heat reserves in Sherabad compared
to Cairo (Egypt), and in Termez to Alexandria (Egypt)
and Bayram Ali (Turkmenistan), and also many years
of effective works of advanced breeders and seed
scientists (M.l.lksanov, 2009).

Recently scientific and practical researches in
speice of G.barbadense L. in our country conducted
by scientists such as B.Kh.Amanov et.al. (2020),
J.Shavkiev et.al., 2021, N.E.Chorshanbiev et.al.
(2021), M.A Avliyakulov et.al. (2021).

The main goal of Egyptian cotton breeders is to
find high-yielding genotypes. There is also a lot of
research going on to study the unused genetic
variability of Egyptian varieties and to create new
varieties (A.Yehia et.al., 2019).

In the selection process genes were achieved
through combining ability to create high-yielding
varieties (M.A.Abdel-Monaem et al., 2020).

N.Avliyokulov et.al. (2018) also conducted
research on fine-fiber cotton varieties and created L-
858, L-914, L-1532 ridges, which yield 4-26% higher
than standard varieties.

Gamal I.A. Mohamed et.al. (2009) identifies that
all traits were under the control of additive and non-
additive genes in F; combinations of fine-fiber cotton
varieties. The plant productivity trait was found to
inherit complete dominance in generation F; and
incomplete dominance in generation F,.

Combining ability analysis is particularly
important in cross-pollinated crops since it aids in the
identifi cation of probable inbred parents for
hybridization. Such research also aids in determining
the nature and amplitude of various types of gene
action influencing the manifestation of quantitative
economic features (Pal AK, Prodhan H.S.,1994).

At present, researches on the study of the
combining ability of initial forms using various
genetic and statistical methods in interbreeding was
escalating. The most accurate informative method of
assessing general and specific combination ability is
diallel crossing.

There are two types of combining abilities
examined in biometrical genetics: general combining
ability (GCA) and specific combining ability (SCA).

General combining ability is a measure of additive
gene activity that relates to the average performance
of a genotype in a series of hybrid combinations,
whereas specific combining ability is the performance
of a parent in a specific cross in combining ability (Ali
Q., Ali A,, 2014).

Many scientists (S.Abro etal., 2009;
S.Karademir et.al., 2009; S.Singh et.al., 2010) have
conducted research to assess the general and specific
combinig ability of several varieties and found the
best performing donors for genetic improvement of
cotton.

Conditions and methods for experiments

Our research was conducted at the experimental
field of the Institute of Genetics and Plants
Experimental Biology, District Zangi-Ota, Tashkent
Region, Uzbekistan. The soil conditions of the
experimental field are typical gray soil, unsalted,
groundwater is deep (more than 8.0 m), damaged by
natural vilt. Agrotechnical measures were the same for
the entire experimental base. Local Surkhan-9,
Termez-32, Duru Gavkhar, Bukhara-7, Surkhan-10
cotton varieties belonging to G. barbadense L.
species, as well as their inter-varietal F1-F; plants were
used as research sources.

In our experiment were used as a initial forms
with their genetically different origins local Surkhan-
9, Termez-32, Duru Gavkhar, Bukhara-7, Surkhan-10
cotton varieties and their inter-varietal F1, F; plants. In
the research, combinations of each varieties and their
F1 hybrids were grown in three replication, each
replication for 4 rows, and 25 nests in each rows using
the randomized complete block design method.
Planting scheme 90x20x1.

In the during of the experiment, the inheritance
and variability of important morphobiological and
economic valuable traits in F; plants, and the extent of
variability of some economic traits in F, combinations
were studied by comparing them with parental forms.
We were studied 30 plants of each of the varieties,
their F; combinations and 150 plants of each of the F,
combinations.

The degree of dominance in F; plants was
determined according to S.Wright's formula given in
G.E.Beil and R.E.Atkins (1965):

F — MP

P - MP

hp — dominance coefficient;

F1 — the avalute arithmetic mean of the hybrid,;

MP - the avalute arithmetic mean of the both
parents;

P — the avalute arithmetic mean of the best
parents.

Results of research was carried out method
statistical processing of B.A. Dospekhov (1985).

In this case, the indicators obtained for each
character were analyzed by dispersion, that is, the

hp =
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reliability of differences between varieties and hybrids
using Fisher's criterion (F), total mistake of

experiment S X, error of the mean Sy and the smallest
difference (LSDos) was determined by the level of
reliability for 95%, also the data obtained for each
traits were statistically analyzed using the modern
analysis of variance with ANOVA program.
P.P.Litun,  N.V.Proskurin  (1992) say that
B.1.Griffing's 4 method (model 1) is widely used in the
sphere of practical selection to determine combining
ability.

RESULTS AND DISCUSSION

According to our data on plant productivity, the
Bukhara-7 variety (46.2 g/plant) had the highest
productivity in the group of studied fine-fiber cotton
varieties. Sign of plant productivity was respectively
42.3 glplant, 42.2 g/plant, 37.4 g/plant and 35.7
g/plant in Surkhan-9, Surkhan-10, Termiz-32 and
Duru Gavhar varieties (Table 1).

According to the readings of the dominance
coefficient (hp), out of 20 hybrid combinations of F1,
in 18 combinations the trait was inherited by the type
of overdominance, in 17 combinations with positive,
and one with negative heterosis.

Table 1. Inheritance of a trait “plant productivity” of F1 plant of fine-fiber cotton varieties

Ne Varieties and hybrids X hp heterosis; %
1 Surkhan-9 P1 42,3 - -

2 Termez-32 P2 37,4 - -

3 Duru-Gavkhar P3 35,7 - -

4 Bukhara-7 P4 46,2 - -

5 Surkhan-10 P5 42,2 - -

6 P1xP2 66,5 10,9 157,2
7 P1 x P3 44,6 1,7 -

8 P1 x P4 63,9 10,1 138,3
9 P1xP5 52,8 211,0 124,8
10 P2 x P1 53,7 57 127,0
11 P2 x P3 50,9 16,9 136,1
12 P2 x P4 474 1,3 -
13 P2 x P5 62,9 9,6 149,1
14 P3 x P1 60,2 6,4 142,3
15 P3 x P2 56,8 23,8 151,9
16 P3 x P4 57,9 3,2 125,3
17 P3 x P5 52,7 4,2 124,9
18 P4 x P1 60,7 8,4 131,4
19 P4 x P2 54,4 2,9 117,8
20 P4 x P3 46,0 1,0 -
21 P4 x P5 34,6 -4,8 82,0
22 P5x P1 51,9 193,0 122,7
23 P5x P2 66,1 11,0 156,6
24 P5x P3 62,8 7.3 148,8
25 P5 x P4 42,8 -0,7 -

LSDo,s 31

A positive heterosis state observed in the
reciprocal combinations of Surkhan-9 and Surkhan-10
varieties, which do not differ from each other. Thus,
the plant productivity trait was inherited in a
superdominant state with positive heterosis in F;
combinations.

A high heterosis effect (from 117.8% to 157.2%)
was found in the reciprocal hybrids obtained by
crossing the Surkhan-9 variety with the Surkhan-10
and Termiz-32 varieties. These hybrid combinations
can be used in heterosis selection.

In our opinion, the reason for this is that the
author chose geographically distant varieties and lines
that are very different from each other as the starting
source. Vik.A. Avtonomov et.al. (2007) stated that the

positive heterosis for this character was 30-40%
compared to the high index variety, depending on the
hybrid combinations.

Variance analysis showed that there was a
statistically significant difference between the
variants of plant productivity (Fs>Fos). Reciprocal
effects were detected in direct and reverse hybrids of
varieties: Surkhan-9 with Termez-32, Duru-Gavkhar
and Bukhara-7; Termez-32 with Duru-Gavkhar,
Bukhara-7 and Surkhan-10; Duru-Gavkhar with
Bukhara-7 and Surkhan-10; Bukhara-7 with Surkhan-
10. Presence of reciprocal effects in advantageously
most F; combinations points to the essential role of
cytoplasmic genes in the regulation of this trait.
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Obtained results on productivity of raw-cotton
testify on selective value of the studied local fine-fiber
cotton varieties at obtaining of intraspecific
heterozygous hybrids with a set of economically
valuable traits for further refinement of them to the
level of a more perfect variety than existing ones.

Analysis of GCA (general combining ability)
effects showed that on “plant productivity” positive
effects of GCA are Surkhan-9 and Termez-32 (g
respectively, on 4,69).

Table 2. GCA effect (i), SCA constant (3ij), GCA variance (¢%;) and SCA variance (o%;i) according to plant
productivity sign of varieties

& | Surkhan- | Termez- Duru- Bukhara- | Surkhan- | x§;2 o%si o’ gi

Q 9 32 Gavkhar 7 10
Surkhan-9 3,72 -11,05 9,09 -1,75 | 221,632 | 73,08 | 21,68 | 4,69
Termez-32 -4,65 -7,41 8,35 160,092 | 52,57 | 21,68 | 4,69
Duru- 10,32 5,39 279,280 | 92,30 | 6,19 | -2,55

Gavkhar

Bukhara-7 -11,98 | 387,559 | 128,39 | 10,44 | -3,28
Surkhan-10 245,358 | 80,99 | 12,29 | -3,55

This indicates to prospects of using varieties
Surkhan-9 and Termez-32 as high-level donors yields
at the selection of highly-productive cotton varieties.
Other varieties, i.e. Duru-Gavkhar, Bukhara-7 and
Surkhan-10, possessed negative effects of GCA (g;,
respectively — 2,55, -3,28 and -3,55) with an average
yield of 35,7 grams, 46,2 grams and 42,2 grams of raw
cotton per bush. Inadequacy between the high values

of X in last two varieties and their low values of GCA
effects, in our opinion, was due to the different
concentration of dominant and recessive genes in the
genotype of these varieties (Table 2).

In all varieties the condition ¢%i>c%; is present,
which indicates the high effect of non-additive genes
on total yield.

High positive SCA constant in combinations of
Duru Gavkhar x Bukhara-7 (§;=10.32), Surkhan-9 x

Bukhara-7 (§;=9.09) and Termez-32 x Surkhan-10
(8;=8.35), i.e. The sign is in the superdominant
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Abstract: The article presents the data of experience on the influence of the term and rate of sowing on the
amount of yield and biologically valuable indicators of stubble mung bean in the conditions of takir-like soils of the
Kashkadarya region. When sowing mung bean in the third decade of June with a norm of 14 kg/ha, the bulk densite
in the arable and subarable soil layer decreased by 0,03 g cm? compared to the norm of 10 kg/ha, and soil porosite
increased by 1,0-1,2 %. It has also been observed that the amount of nitrate nitrogen increases with increasing
seeding rate.

When growing mung bean as a secondary crop, later dates and increased seeding rates lead to a decrease in
the amount of crude protein in the grain. In other words, when sowing at a rate of 10-14 kg/ha of seeds per hectare
in the early stages (in the third decade of June), the amount of crude protein in the grain was 21,5-22,6 %, the
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Introduction cereals. After harvested of this area of autumn cereals,
Every year in the republic more than one million it becomes possible to grow secondary crops on that
hectares of irrigated fields are cultivated with autumn land.
[ ]
Philadelphia, USA 169 l; Clarivate

Ana lytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-10-114-31
https://dx.doi.org/10.15863/TAS.2022.10.114.31

ISRA (India)  =6.317  SIS(USA)  =0912 ICV (Poland) = 6.630

. ISI (Dubai, UAE) = 1.582  PWHII (Russia) =3.939  PIF (India) = 1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Given that, first of all, the main attention should
be paid to the cultivation of legumes, cereals and
vegetable crops that satisfy the daily food needs of the
population as secondary crops, in the future, the
ground will be created to further strengthen food
security in the republic, to fully satisfy the
population's needs for agricultural products, and
secondly, in the lands where the soil fertility is
decreasing, the ground will created for enriching the
soil composition with organic fertiliser along with the
planting of repeated crops.

There was cultivated 135 million hectar of
leguminous crops on earth. Among leguminous crops,
in terms of the width of the cultivated area, after
soybeans (about 74 million hectares of soybeans in the
world), it takes the second place (about 25 million
hectares), and the third place is peas (about 10 million
hectares in the world). In our republic leguminous
crops are grown annually as a repeated crop on more
than 18-25 thousand hectares. Uzbekistan also has a
significant place in the export of Phaseolus aureus in
the world market, until to 67 thousand tons of mung
bean are exported per year [1].

Grain of mung bean is rich in amino acids and
magnesium,  calcium,  sulfur, sodium, iron,
manganese, copper, boron, cobalt, nickel, iodine,
phosphorus salts. On average 60-80 centner of hay or
240-300 centner of green mass was obtained per
hectare. The amount of digestible protein in blue mass
is two or three times higher than in corn leaf and its
stem. Silage made by mixing corn with mung bean
differs in its high nutritional quality.

In the researches of M.V.Donskaya and
S.V.Bobkov, it was found that made on 82 varieties
and lines of mung bean the hotter the weather during
the growth period of most of the samples, the faster
the grain will fill [3]. In the dissertation work of
I.G.Aukina, under conditions of chestnut soils in the
Volga region of Saratov feeding mung bean with
mineral fertilizers were increased protein from 23.6%
to 29.4%, oil from 4.87% to 6.57%, but reduced the
amount of starch [4].

Research results show that there is a strong
relationship between the amount of nitrate nitrogen
and mobile phosphorus in the soil and productivity.

Methods for experiments: In the research field
observations and laboratory analyzes were conducted
based on methodological manuals such as "Methods
for agrochemical analyzes of soils and plants" [6],
"Methods of conducting field experiments" [9].

Conditions for experiments: The place of the
experiment is Kashkadarya region, located in the
south-western part of the republic, the summer is hot
and long, the winter is short and cold, in the spring
there is mostly high humidity. A total temperature of
4900-5000°C is observed throughout the year, of
which  2500-2900°C is considered a useful
temperature.

The spring of 2019, when the research was
conducted, was characterized by mild and low
temperature, hot summer months and cool autumn
months. In 2020, the spring was characterized by mild
and low temperature, summer by relatively low
temperature and slow warming activity, and autumn
by relatively coolness and relatively hot October.

In the experiment "Durdona”, "Kahraba" and
"Marjan" varieties of mung bean were planted as
repeated crops.

RESULTS AND DISCUSSION

According to the results of the experiment
carried out in the conditions of takyr soils of
Kashkadarya region, in the fields the initial indicators
of porosity of soil of replanted mung bean were 49.2%
in the 0-30 cm layer, also under the plow this indicator
was 47.3% in the 30-50 cm layer.

According to the results obtained at the end of
the growing season, soil porosity was 46.7-48.1% in
the 0-30 cm soil layer, besides in the 30-50 cm soil
layer 46.1-47.3% when planted in the 30.06 period.
The highest indicator was observed in the version
planted with mung bean seeds at the rate of 14 kg per
hectare, and it was 48.1% in the 0-30 layers. So, it was
observed that the soil porosity improves by 1-1.2% as
the planting norms increase.

The soil of the experimental field was 0-30 and
30-50 cm the amount of humus in the layers is 0.799;
0.701%, the total nitrogen amount is 0.125; 0.081%,
phosphorus amount 0.281; 0.296%. The amount of
nitrate nitrogen in mobile forms of nutrients is 8.15;
3.79 mg/kg, mobile phosphorus 17.09; 16.01 mg/kg,
commutable potassium 215; 209 mg/kg. This means
that the soil is very low in nitrate nitrogen and low in
mobile phosphorus and commutable potassium.

Among leguminous crops, mung bean
(Phaseolus aureus) is an annual leguminous crop
belonging to the leguminous family, one of the types
of beans. There are India, China and Iran divided into
subspecies. Mung bean's homeland is South-West
Asia, where it began was cultivated in 4-3 thousand
years BC.

Now mung bean is grown in Central Asia, India,
Pakistan, Afghanistan, Iran, China, Japan and other
countries. The arrowroot penetrates the soil up to 1.5
meters, forming nitrogen-fixing nodules. The fruitful
stem spreads 20-100 cm, grows erect or unbranched,
the leaves are wide and large. The flower is bisexual,
butterfly-like, arranged in 3-12 leaf axils, yellow or
yellowish-green in color. The fruit is a pod, thin,
cylindrical, 6-18 cm long, with 6-15 seeds inside. The
seeds are yellow, green, and black, the weight of 1000
seeds is 40-80 g. The mung bean is heat-loving, its
seeds germinate in 5-7 days at a temperature of 12-
15°C. The grasses will die at -1°C, -2°C. The mung
bean is a moisture-loving plant. It is necessary to give
water equal to its weight in order for the seed to
germinate. It requires a lot of water, especially during
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the flowering season. It grows well in shady areas. It
grows well in fertile meadow soil. Basically, it
pollinates itself. It ripes 85-95 days after plant grain in
spring, and 60-65 days after plant it in late summer in
Uzbekistan. They will harvest when ripe 75-80% of
pods. Grain of mung bean contains 24-28% protein,
46-50% starch, 2-4% oil and vitamins. The mung bean
is used in food, it is easily digestible, it is used in
making pasta. Green grass are nutritious fodder in
animal husbandry, and silage can be pressed from the
stems. The yield is 10-16 centners per hectare on
irrigated land, and 8-12 centners per hectare when it
planted after cereal crops.

The mung bean’s grain differs from other crops
in terms of nutritional value. Because the level of
digestibility of raw protein of mung bean is on average
86%. The amount of crude protein in mung bean
varies according to the plant variety, growing area,
weather  conditions, applied fertilizers  and
agrotechnological measures. Especially, if mung bean
is grown as a secondary crop, the crude protein
content of the grain is even higher. High hot
temperature can affect the crude protein content of
mung beans to a certain extent. It has been found in

researches that the duration and standards of mung
bean planting have an effect on the amount of crude
protein in grain of mung bean.

Similar data were obtained in the scientific
observations of H.Kh.Saydaminova and et.al. [11],
that is, this stress condition had different effects
depending on the biological characteristics of the
varieties when mung bean cultivars were maintained
in soil drought. That is in some varieties the norms of
protein decreased slightly, while the amount of fat
increased significantly, and in some varieties, it was
the opposite.

For this reason, it is important to study the
influence of the crude protein content of grain of mung
bean grown as a repeated crop in the fall wheat field
on planting dates and norms. So, it is important to
study the influence of the crude protein content of
grain of mung bean grown as a secondary crop in the
fall wheat field on planting dates and norms. Table 1
shows data on the dependence of the crude protein
content of grain of mung bean on sowing rates and
periods when mung bean was grown as a repeated
crop in the field of winter wheat in the experiment.

Table -1. Amount of crude protein of mung bean grown cereal at different periods and amount

_ Amount of Defference Defference
Sowing Samples of Amount of between between
Samples d - crude .
ates mung bean sowing, kg . amount of times of
protien, % . .
sowing, + - sowing, + -
1-variant 10 22,6 -
2- variant “Durdona” 12 21,8 -0,8
3- variant 14 21,5 -1,1
4- variant 10 20,6 -
5- variant 30.06 “Qahroba” 12 20,3 -0,3
6- variant 14 19,7 -0,9
7- variant 10 21,5 -
8- variant “Marjon” 12 21,0 -0,5
9- variant 14 20,2 -1,3
10- variant 10 20,6 - -2,0
11- variant “Durdona” 12 20,2 -0,4 -1,6
12- variant 14 19,8 -0,6 -1,7
13- variant 10 19,7 - -0,9
14- variant 10.07 “Qahroba” 12 18,9 -0,8 -1,4
15- variant 14 18,2 -1,5 -1,5
16- variant 10 18,6 - -2,9
17- variant Marjon” 12 18,2 -0,4 -2,8
18- variant 14 17,8 -1,8 -2,4
19- variant 10 20,3 - -2,3
20- variant “Durdona” 12 20,2 -0,1 -1,6
21- variant 14 20,8 +0,5 -0,7
22- variant 10 19,2 - -1,4
23- variant 15.07 “Qahroba” 12 18,9 -0,3 -1,4
24- variant 14 18,8 -0,4 -0,9
25- variant 10 20,3 - -1,2
26- variant “Marjon” 12 18,2 -2,1 -2,8
27- variant 14 18,8 -1,5 -1,4
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Durdona Qahroba Marjon

10 22,6 20,6 20,3 20,6 197 19,2 215 18,6 20,3
12 21,8 20,2 20,2 20,3 187 18,9 21 182 18,2
14 21,5 19,8 20,8 19,7 18,2 18,8 20,2 17,8 18,8
r 20,97 1 0,78 098 | -098 | -096 | -0,99 1 -0,69
r 0,97 -0,59 0,93 0,89 0,99 0,59
r 0,78 1,00 0,69

According to the results of the research the
amount of crude protein was observed to decrease up
to, when sowing in the early season (30.06) 10-14 kg
of seeds per hectare and in the grain is 21.5-22.6% the
difference between them is 0.8-1.1%.

The mung bean is planted at the beginning of
July (10.07) when at 10-14 kg per hectare, the amount
of crude protein in the grain is 19.8-20.6%, compared
to the early planting, the amount of crude protein is
1.6-2.6% decreased.

When mung bean grown cereal was sown in the
second ten days of July (15.07) with the consumption
of 10-14 kg of seeds per hectare, the amount of crude
protein in the grain was 20.2-20.8%, compared to the
samples planted in the early period, the amount of
crude protein was observed 0.7-2.3%.

In "Kahraba" and "Marjon" varieties of mung
bean the above laws are also repeated, and the amount
of crude protein in the grain is 19.7-20.6% in the
"Kahraba" variety, it was 18.2-21.5% in "Marjon"
variety it was found that depending on the planting
dates and norms.

The results of the analysis showed that
increasing the amount of planting and delaying the
dates ensured a decrease in the amount of protein in
the grain, regardless of the varieties. Analyzing the
correlation between these indicators showed that there
is a moderate (r - 0.69) and strong (r - 0.78; - 0.99)
inverse correlation between the amount of protein and
the planting rate. Just in one of nine cases, i.e.
Durdona variety, the protein content of mung bean’s
grain planted in the second decade of July was
observed to have a strong correlation with the date of
planting.

Analytical data showed that the delay in planting
mung bean seeds caused a decrease in the protein
content of its grain. It was found that the amount of
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protein depending on the planting period, had a
moderate (r 0.59; 0.69) and strong (r 0.89; 0.99)
correlation with the planting period.

So, when mung bean is grown as a repeated crop,
delaying its planting dates and increasing its norms
will lead to a decrease in the amount of crude protein
in the grain.

CONCLUSION:

1. In the conditions of barren soils of
Kashkadarya region, planting mung bean as a
secondary crop at the end of June at 14 kg per hectare
the volume mass of soil in plowed and under-plowed
layers reduces on 0.03 g/cm?, and porosity of soil
increased on 1.0-1.2%.

2. In the conditions of barren soils of
Kashkadarya region, it was observed that by the end
of the period of growing, the amount of nitrate
nitrogen increases with the increase of the planting
rate, when repeated crops are planted in the field. That
is, when planting mung bean at the amonut of 10 kg
per hectare, the amount of nitrate nitrogen was 6.92
mg/kg, and when the planting rate was increased to 4
kg, it was 10.82 mg/kg and increased by 3.9 mg/kg.

3. Delaying the sowing period and increasing the
amounts when growing mung bean as a repeated crop
leads to a decrease in the amount of crude protein in
the grain. That is, when mung bean was sown in the
early period (30.06) with 10-14 kg of seeds per
hectare, the amount of crude protein in the grain was
21.5-22.6%, and the difference between them
decreased to 0.8-1.1%. At the beginning of July
(10.07) when the grain is planted at 10-14 kg per
hectare, the amount of crude protein in the grain is
19.8-20.6%, compared to the early planting the
amount of crude protein is 1.6-2.6% decreased.
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Abstract: The article devoted to the dramaturgy of the Ballet of A. Kozlovsky “Tanovar”. The history of origin
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Introduction

Composed by Uzbek composers and performed
by many singers and musicians, “Tanovar” is a
popular work in the culture of Uzbekistan. The
“Tanovar” ballet is dedicated to the first Uzbek
actresses, whose life ended tragically in the post-
revolutionary period. The struggle for revolutionary
changes has become a struggle for freedom of women
in Uzbekistan from the ruthless medieval laws of
feudal society, the liberation of women's beauty from
the paranja and artistic freedom of a woman.

Main part

The first Uzbek actresses passed the hard way of
life. The Enemies of the revolution, bigots of customs
and Shariat laws - the code of Muslim laws began to
take revenge in a new way, trying to kill red agitators,
Komsomol members, communists and actresses. That
is because of “the women with an open face who were
the most dangerous campaigners for the clergymen”.
Both talented dramatic actress Tursunoy and the
young dancer Nurkhan were Killed.

The subject of Nurkhan was brought up several
times by Uzbek composers. A symphonic poem
“Nurkhan” (1933) devoted to the memory of the
murdered Uzbek actress was created by M. Leviev. A
musical drama “Nurkhan” (K. Yashin’s composition;
music by T. Jalilov, 1943) has been created. Later, a
statue of Nurkhan was erected in front of the House of
Culture in Margilan (1968, sculptor V. Klebantsov).

Doi: Gos¥® https://dx.doi.org/10.15863/TAS.2022.10.114.32

The short and bright life of the actress Nurkhan
is described in the ballet Tanavor. The name of
Nurkhan, who was killed in order to frighten all Uzbek
women, becomes a legend a year after her death and
the symbol an invincible desire for freedom, a high
sense of human dignity, and a natural desire for
beauty. The music of Tanovar was written by in the
XX century N.Mironov, V.Uspensky,
E.Romanovskaya, A.Kozlovsky, Yu.Rajabi in the XX
century. The composer A.Kozlovsky wrote the music
for “Tanovar” in the performance of H.Nasirova in
1936 and remade it for the singer and Symphony
Orchestra (this work of art was shown to the audience
in the performance of H.Nasirova and at the
A.Kozlovsky’s conducting symphony orchestra).
Later, the composer wrote symphonic poem
“Tanovar” (1940) and ballets “Tanovar” (1971) on the
basis of this melody. T.Sadikov made the composition
for the singer and orchestra Based on “Tanovar”,
M.Burkhonov recreated the song “Now as you” for a
despicable chorus, creating a kind of original work.
M.Ashrafiy and S.Vasilenko also used the song
“Tanovar” in their opera “Storm”. A.Nabiev recreated
“Tanovar” for piano play and created a unique work.

Tanavor ballet is not a definite historical story,
but a tentatively poetic and dance composition, in
which the images of the heroes and the events
themselves are compiled. A plastic general intonation
covering the plot of music with an idea is instilled and
lifelong poetic image of beauty is manifested in the
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Tanovar ballet. The libretto of the ballet was created
by Galina Kozlovskaya with great talent. Music wass
written by Alexey Kozlovsky. The ballet dance was
staged by Nikolay Markaryants. The opening night of
the ballet took place in 1971with great success. The
ballet consisted of 3 Acts, and 9 scenes. But today it
is impossible to comment on the choreography of the
ballet. Because there were no video recordings at that
time and the actors, most of the choreographers who
played in Tanovar ballet died or moved to another
countries.

At present time, only suites No.1 and No.2 have
been kept in the library of the Union of composers and
musicians of Uzbekistan. | personally restored this
suites based on computer graphics. The combination
of national and classical choreography attracts
attention with the inherent elegance of the coloring of
the names, which sounds throughout the whole
musical score. That is to say, A. Kozlovsky's ability to
use orchestral instruments skillfully and flashy
oriental rhythms correctly and appropriately was an
achievement of the performance in genre scenes,
testifying to his sensitivity.

The dramaturgy of the ballet Tanovar reflects a
definite idea. Ballet includes choreography, music and
the plot.The ballet embodies gloom, dispute, lie, love,
death and life, as the main idea. The Tanovar ballet
consists of the following sequence of dramatic stages:

Exhibition

Plot

Action development

Culmination

Denouement

These dramatic stages connect logical bunches
of views and acts at large-scale level. The ballet
performance involves three main components —
choreography, music and drama. Scenes, suites and
individual names make up the musical form of ballet.
The heroes and their experiences are shown in the
exposition: the courtyard of a non-poor house in the
village. The sounds of the army march are heard from
the distance and the observers of the soldiers are
shown. The courtyard is filled up with conspirators
and their young leader. The conspirators swear
revenge on those who took away their force and
wealth. And, as a guarantee of the restoring the
previous laws, the leader gives the father of Nurkhan
an expensive necklace as the payment for the bride.
Father greedily touches shiny stones...

Three presentations of suite Nol can be
attributed to these events namely, overture, men’s
dance and expensive rocks. In the overture, the Red
Army showed the March of soldiers through the
Bandai, through copper-damned and percussion
instruments.

Plot- a sharp turn in the scene acts: there was a
conspiracy to sell Nurkhan to the Leader! The mother
is looking for her daughter to inform the unpleasant

news. Nurkhan's virgins started a wedding ceremony
at the bride's house. In despair, Nurkhan begs her
father not to give him to the Leader as a wife, but her
father wears a necklace to Nurkhan and orders the
wedding to begin. However, Nurkhan escapes with the
master Aziz. People are furiously chasing after them.
Nature comes to help them for their future. The
avengers cut the branches of the willow, but they grow
again and again, multiply, tie. The avengers get tired
and disperse. A. Kozlovky shows the development of
these events in suite through the performances of
Agadio, Nurkhan’s pleading, Chase and the Folk
dance.

Action development - the development of the
main conflict leads to scenes of high emotional
tension: Aziz and Nurkhan celebrated their
achievement; their art was seen by the people! But
suddenly, in a meadow where Nurkhan once learned
to dance, the leader (Nurkhan's engaged) of
conspirators appear with vengeful retinue. Aziz
protects the actress, and it is not known how the fight
will end, but suddenly Nurkhan inadvertently
screams, Aziz rushes to her side, but it was late. The
enemies hit the waist of the Nurkhan with a knife.
These events take place in the 2nd Act of the ballet,
which the composer describes through Nurkhan and
Aziz’ Adagio.

Culmination is the highest moment of action
and confrontation: Nurkhan's father, the Priest and the
Leader perform the oath ceremony. The brother is
forced to kill his sister, with encouragement to protect
Shahriat's sacred laws and take revenge on the
gunsmiths who violated commandments of the God.
This culmination event takes place in the third Act of
the ballet, which is performed through the cries of
Nurkhan and scene disorders.

A Denouement is the management of the
conflict, the action or counter - action, or both of them.
Nurkhan, stabbed with a knife at her waist, is fighting
for life. The young actress, who has been able to bear
her pain, gradually goes to sleep, an unknown woman
in black calls all the misfortunes of fate at the head of
“infidel”. But the actress imagines something else, the
fields bloom, beautiful girls are standing among the
trees, willow branches are calling them to dance, the
master appears and shakes his hand — then the dancers
begin to dance. The actress is happy - the dream of
Aziz and Nurkhan has come true! But the dream does
not come to an end. This stage of dramatic
development is described by composer through A
vision in the dark, A night extravaganza, A meeting
with childhood, Adagio of Nurkhan and Aziz,
Offering white roses and through four variations.

Suite Nol

A. Kozlovkiy tries to reflect the Uzbek national
instruments in orchestrating the ballet through the
instruments of the symphony orchestra. Suite 1.
Beginning with the introductory number, it contains
musical pieces of several themes:
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1. A theme starting with the note fis is given in
stringed instruments (v-ni I, v-ni 1, v-le, v-c) in 3-4
measures. }
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et e ‘o . ; ; ;
, e the initial musical materials and the dynamic decline
beginning from the number 4. In addition, a small

Valtorna v A is given a theme reminding the
timbre of the trumpet is given, starting with the 2nd
rhythm up to number 1 with French horn and other
horns.
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The extract similar to Tanovar theme between
trichord is shown with oboe beginning from number

For the second time, this topic will expand to the
3rd octave si-bemol note, passing to the flute. The
introduction of the si-bemol note causes some tension
and dramatic paint.

.
f)
Y
LI |y
.

The wider assignment of a Marsh character
theme is observed in the pipes performing behind the
stage.

References:

1. (1968). Essays on the history of musical culture

of Uzbekistan.— Tashkent. Uzbekistan

(1981). Ballet encyclopedia.— Moskva.

3. Ganieva, I. (2008). Tanovar in Uzbek music. —
Tashkent.

4. Kholopova, V. N. (2013). Forms of musical
works. - St. Petersburg.

n

rhythmic theme is given in litaurs for the next number.

e

Symmetrical and syncopated rhythms are often
found in Uzbek folk instrumental melodies. The
syncopation of rhythm sounds can be found in many
genres of Uzbek music, both folk and Uzbek classical
music.

Conclusion

The deep roots of the Tanovar tradition at the
level of various arts, both the fact that it had a large
number of variants, made it possible for this song to
manifest itself in the language of ballet dance. This
opportunity was realized in two musical genres —
symphonic poem and ballet by Alexei Fyodorovich
Kozlovsky, a daredevil of the Uzbek compositional
school and a person with great talent. The era of the
creation of the Tanovar ballet, the sight of the stage
face — coincided with the most flourished period of
Uzbek musical art. The names of the ballet masters
who took part in it are now shining and sparkling in
the jewels of history.
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Abstract: Although stock exchanges are built and operating effectively in developed countries, there are still
certain challenges involved in the process of calculating the market price of shares in states with lower levels of
economic development. During the first decade of the 2000s, the stock market in Uzbekistan did not perform
particularly well, and investors did not view equities of joint-stock companies in Uzbekistan as being reliable or
profitable. As a result, the proportion of money invested via the stock market during that time was extremely low.
However, during the second decade of the 2000s, there was a good trend in the Tashkent Stock Market in Uzbekistan,
and the activity of the Stock exchange and JSC also marginally improved after certain measurements. However, there
are still certain questions that need to be answered about the calculation of equities' fair market value. This article
investigates the current situation of the stock exchange in Uzbekistan, evaluates the impact of macroeconomic
indicators on the activities of the stock exchange, and draws some conclusions and makes some recommendations as
a result of its findings.
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Introduction this kind of asset are also higher. When determining

Financial assets, such as stocks and bonds, have the value of stocks on the market in industrialized
emerged as one of the most effective ways to generate countries, there are a number of different
and/or entice investment in recent years. The vast methodologies and procedures available. There is not
majority of investors are successful in turning a a reliable secondary stock market in Uzbekistan. This
substantial profit from their stock and bond is primarily due to the high volume of non-liquid and
investments. However, there are some problems with low liquidity shares. As a result, the evaluation of the
determining the market value of the -equities; market value of stocks is sometimes carried out on a
sometimes they might be overpriced, and other times simplistic and unskilled level. The imperfection of the
they can be undervalued. During the early years of system can be inferred from the flawed pricing
Uzbekistan's independence, there were not many technique. [Case in point:] The theory of price
choices available to those who desired to make formation and the methods of technical analysis are
investments with their discretionary funds. Reforms not working since the secondary market has not yet
are necessary in the financial markets in Uzbekistan, matured into a stable long-term market. However,
particularly the secondary financial market. People methods of valuing the worth of stocks are employed
worry that they won't receive adequate information for fundamental analysis because these approaches are
regarding stock prices, and as a result, they avoid more accurate. In Uzbekistan, there is a severe lack of
investing in the types of assets that fall under this confidence in the market value of the shares of joint
category. Even while stocks are seen as having a stock enterprises due to the absence of a specific
bigger potential for loss than other sorts of financial technique or strategy for determining the value of the
instruments, the returns that may be anticipated from stock on the market. The currently available method
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does not satisfy the requirements of the most up-to- D,(1+L)
date macroeconomic policy. This is seen as one of the a= R_L

challenges that must be overcome in order to
successfully attract foreign investment in the nation.
The price at which a share of stock can be purchased
and sold on the market at the present time is referred
to as the share's market value. The market value of the
company's own money, also known as the
capitalization indicator, can be calculated by
multiplying this price by the number of shares that
have been placed in circulation.

Approaches to determine market value of
stocks

The ownership of a stock, which belongs to its
own unique category of securities, confers to its holder
the ability to participate in the management of a joint-
stock company and claim a portion of the issuer's
profits.

There are two distinct routes one can take to
profit from stock trading. The first approach is to
make payments in the form of dividends, which are
calculated as a percentage of the business's overall
profit. The second method is to trade shares on a stock
exchange, both buying and selling them.

A stock's market price, or its worth on the market
at a certain point in time, is an important aspect of a
stock that investors should take into consideration.
The capitalisation of the company can be calculated
by multiplying the current price of a share by the total
number of shares that have been issued (the market
value of the equity of the issuing company). This price
is able to be anticipated, and the appropriate
transactions of buying and selling can be carried out
in order to generate a profit.

There are three ways that the market value of
shares can be determined in today's practice around
the world. The decision to take a particular course of
action as a result of the availability of the necessary
knowledge.

Fundamentalist approach

The approach is based on the assumption of
discounted future income. With a stable market, the
following formula may be applicable for calculating
the market price of shares:

B Ea :
k=1 (1 + R)

Where

Ea — potential income

k — number of years

R —required rate of return

In the case of a constant dividend size, the market
price is defined as:

Paz2
R

D — annual dividend amount
When dividends steadily increase, you should
use the formula:

D; —the last dividend amount
L — percent growth of dividends

Technocratic approach

Use of technical analysis for market price pricing
the technocratic approach is based on the application
and analysis of statistical data of stocks, with the help
of which various trends are built in different time
intervals. As a rule, such an option is used in
Uzbekistan practice. Its disadvantage is the
insufficiency of information required for the
assessment (inefficient use of market mechanisms,
insufficient liquidity of issuers).

Approach "at random"

This approach is characterized only by analysis
of current indicators and denies dependence on past
prices. This approach often cannot give an objective
assessment.

Thus, the market price of shares is an objective
indicator, due to both the prospects of the market and
the expectations of its owners.

Reasons for a change in market price

As you know, the market price of shares is
constantly changing. Moreover, the nature of these
changes can be represented on the graph in the form
of certain waves. Specialists identified several factors
that have an important impact on the market price:

» competitive position in the financial market
of the company whose shares are held by the
investors;

» supply and demand for this type of securities;

» increasing the economic stability of the
country where the issuing company is
located,;

» global course of economic policy;

> political tensions between states;

» the relationship of large financial
corporations among themselves.
Methodology

In Uzbekistan the amount of investment that was
attracted through stock market was very low.
Compared to total investment in Uzbekistan i.e.
investment through stock market to total investment
was about 1 percent from 2010 to 2003. From 2014 to
2018, it increased slightly and accounted for 5.7
percent in 2008. However it decreased in 2011 and
made up 4.5 percent of total investment in Uzbekistan.
Investment through stock market did not make up
even 6 percent of total investment in 2010 to 2020. It
indicates that there is an actual issue that should be
taken into consideration immediately. Share of
investment through securities in GDP was 0.4 percent
in 2015 and 2016. The highest indicator was 1.3
percent in 2018. But in 2020, it decreased and
accounted for 1.1 percent of GDP. Obviously, these
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indicators show that attractiveness of stock market of
Uzbekistan was not very high for investors.

Below we assess the impact of macroeconomic
indicators to the stock market in Uzbekistan using the
data from Statistics Commitee of Uzbekistan.

Investment | Monetarization | Refinancin Mandatory Tax on GDP Trade volume in
Years growth coefficient g rate reserve rate profit X6 Stock market
X1 X2 X3 X4 X5 Y
2010 1,0 10,2 32,3 20 31 3,8 138,2
2011 3,7 10,2 26,8 20 26 4,2 152,9
2012 3,8 9,4 34,5 20 24 4,0 159,8
2013 4,5 9,3 27,1 20 20 44 180,5
2014 5,2 10,3 18,8 20 18 74 1541
2015 7,0 14,2 16,0 15 15 7,0 123,8
2016 91 14,9 14,0 15 12 75 232,1
2017 22,9 17,3 14,0 13 10 9,0 117,8
2018 28,3 18,8 14,0 15 10 9,0 181,2
2019 47,7 20,0 14,0 14,0 10,0 8,1 106,0
2020 22,8 21,5 12,0 9,0 9,0 8,5 197,5

Figure 1. Macroeconomic (monetar and fiscal) policy, dynamics of Stock Market indicators
Source: Author’s compilation.

Final conclusion

Regression analysis
R-squared 0.7259
Adjusted R-squared 0.3148
Standard error 401.6727
Observations 11
Coefficients Standard error t-statistic
Y-cross point -401.7938 401.6727 -1.00
X 1 variable -6.923485 2.399134 -2.89
X 2 variable 0.375751 16.46815 2.28
X 3 variable 1.297859 4.39806 0.30
X 4 variable 29.27025 14.18539 2.06
X 5 variable -11.70916 5.006449 -2.34
X 6 variable -28.03277 18.57205 -1.51

According to results R-squared is 0.726. It shows
close connection among these economic indicators.
The result show that increases in Tax, GDP and
investments have a negative impact to trade volume in
stock market. Among these indicators, 1 unit increase
in mandatory reserve rate leads 29.270 unit increase
in Trade volume in Stock market. Monetarization
coefficient does not have any influence on Trade
volume in Stock market.

We will try to determine if the JSC’s stocks are
overvalued or undervalued using Tobin’s Q ratio.

At the most basic level, the Tobin Q-ratio
expresses the relationship between market valuation
and intrinsic value. In other words, it is a means of
assessing whether a given business or market is
overvalued or undervalued.

Equity Market Value + Liabilities Market Value

Q ratio =

Equity Book Value + Liabilities Book Value

It is often assumed that the market value and the
book value of a company's liabilities are equivalent.

Tobin's Q — ratio =

This reduces this version of Tobin’s Q-ratio to the
following:

Equity Market Value

Equity Book Value
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However there are some challenges to determine » The first IPO took place in 2018, and from our
Q-ratio in Uzbekistan, because although we can get point of view this IPO had a positive contribution

the Book value of Equity and Liabilities determining in the present progress of Uzbekistan;

their market value is slightly difficult and requires » An increase in mandatory reserve rate leads

much data to determine. Roughly taking this data may
mislead investors and cause the result to be wrong.
However calculating market value of equity and
liabilities becomes easier, from our point of view
using Tobin’s Q-ratio will be a good method to find
out fair value of stocks of JSC.

Conclusion

According to our analysis and research the
following conclusions and proposals have been
developed:

» After independence it took considerably long
time to develop the activity of stock exchange in
Uzbekistan. We even consider that it is still
improving at lower speed than expected. Stock
Exchange started performing better since 2014.
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Introduction

The situation in ecology, which is one of the
global problems of our time, first of all requires the
formation of an ecological culture of each member of
society. A high level of ecological culture in society
depends on the positive attitude of the population
towards the environment, especially on careful
attitude towards it. Therefore, it is permissible to
dwell on what ecological culture and education are
and at the level of its interpretation in the media.

The main part

Ecology has become one of the main topics and
issues for all mankind, especially in recent years.
Therefore, it is necessary to maintain an ecological
balance between nature and society, to form a positive
attitude towards nature, to become an integral part of
human life. In our opinion, in this regard, it is natural
that the formation of an environmental culture in
society will also contribute to finding one's own
solution to the problem. Ecological culture is
interpreted by philosophers as a new direction that
studies the relationship between man and nature. For
example, in the "Philosophical Dictionary" this
concept is defined as follows: "Ecological culture is a
generalization of environmental knowledge, a

Doi: Gos¥f https://dx.doi.org/10.15863/TAS.2022.10.114.34

philosophical concept, the principles of ethics and
their rules, ideals in culture, methods of natural and
human interaction” [1; 115]. But a number of scholars
have emphasized that this definition is not complete.
For example, K. I. Shilin says: “Ecological culture is
a future, universal and global culture, it is a conscious
integration of environmental opportunities, that is, all
world cultures” [2; 62]. It focuses on the integrative
importance of environmental culture [3; 65-73].

According to F. Reimers, “Ecological culture is
a stage of development and an integral part of human
culture. Understand environmental issues that are
considered important in life and in the future
development of mankind” [4; 19].

We see that the concept of “ecological culture"
is a special type in the works of A. Hukumov. For
example: "Environmental culture in a broad sense
refers to the land, flora and fauna of a person in
society, the naturalness of a person reveals cultural
aspects, and shows the extent to which a person
understands and deeply knows nature" [5; 19].

Kh.Abullaev "Adaptation of the spiritual-
theoretical and material-practical certain quality level
of the society to each other and to the nature, to
express the organization and development of the
improvement of its restless life. The meaning of all
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human social relations, all aspects of social life go
back to the relationship between man and nature” [6;
220], gives it a broad definition.

In turn, L.P.Simonova and M.V.Mashcharina
look at ecological culture as a characteristic of a
person, and see it as "an interest in solving problems
related to nature, and at the same time, it is seen in
moral feelings related to the environment" [7; 51], he
emphasizes.

Similar views were developed by A.
Khramenko. The combination of an emotional and
purposeful attitude to nature helps to understand
nature and the place of man in it [7; 51], he said.

Russian scientist D.S. Likhachev distinguishes
the concept of "ecological culture” not as a field of
ecology, but as a department of culture. He says: "This
term applies to all aspects of human life and activity.
Ecology cannot be limited only to the tasks of
preserving the natural biological environment. For a
person, the environment created by his ancestors and
his culture is more important. Preserving the cultural
environment is like preserving the environment™ [8;
2]. In his works, the scientist emphasizes that first of
all, it is necessary to develop the spiritual-
enlightenment and cultural level, only this is to help a
person become fully enlightened, ecology cannot be
separated from culture, and ecological culture should
be considered as an integral part of culture.

Scientist A.R. Malikova, who studied ecological
culture as a pedagogical process, gives the following
concept of ecological culture: "Ecological culture is
the concept, knowledge, thinking, consciousness of
the interrelationship between living beings and the
environment, and the ability to apply them in practical
activities. , competence and responsibility. More
precisely, it is an indicator of practical activity that
ensures the mutual balance and harmony of nature and
society” [9; 8].

Also, the issue of the pedagogical foundations of
environmental education is discussed in academic I.D.
Zverev, A.N.Zakhlebniy, E.O.Turdiqulov,
I.Suravegina, l.Matrusov and a number of other
scientists were also reflected in the scientific research
works. Uzbek scientists Yu. Shodimetov, B.
Ziyomukhamedov, A.S. Tokhtaev, E.V. Kadirov, O.
Kudratov, J. Kholmurodov, A.N. Nigmatov, etc., in
their researches, the concept of ecology, its content,
various economic, natural, social aspects of
environment and human relations, studied socio-
philosophical aspects of environmental education.

Environmental education is of great importance
in the formation of ecological culture and ecological
awareness among young people. “Environmental
education means the formation of a conscious use of
the environment in people, that is, the correct use of
resources” [10; 76].

Yu.G. Markov shows the following directions of
environmental education:

1. Political. At this stage, the basic conditions of
society's attitude towards nature are visible, ecological
culture and ecological consciousness are formed. The
work in this direction is controlled by government
organizations at the legal level.

2. Natural-scientific. There are scientific views
about the unity of man and society. Society develops
in relation to the environment at all stages. Human
activity is created by nature and is carried out as a
result of frugality, rational action.

3. Legal. Its main regulator is the government,
which develops and enforces environmental
legislation.

4. Ethics, aesthetics. At this stage, consideration
of environmental regulatory guidelines is required.

5. Worldview. Education — forms certain views
about the world [11; 54].

R.B. Goyibov and others define the concept of
ecological education in the article entitled "Ecological
culture - the need of the times": "Ecological education
is one of the most urgent problems today. The first
task of us conscious people is to make things harmful
to the environment as harmless as possible, that is, to
neutralize them. This is certainly the case for drinking
water, soil and air. Every person can protect the house,
street, neighborhood, village and city in which he lives
from pollution, beautify it, make it green, keep the
green, clean air, water, holy places that nature has
given him and use them effectively” [12; 38], adds
some clarity to the problem.

It can be seen that ecological education forms an
ecological culture, which is a set of all values,
behaviors, knowledge and skills in an ecological
direction. It makes it possible to live in harmony with
nature. Any education is closely related to universal
and national values and traditions. Thus, ecological
education can be seen as the basis of ecological culture
in history and national values. After all, the existence
of the human world has lived in harmony with nature
throughout its development.

If we look at the past of our people, it is known
that they have formed their values and wealth over the
centuries and passed them on from generation to
generation. In these traditions and values, concepts
that spread the light of goodness to the human mind
are embodied in the education of young people.

Of course, the importance of the mass media in
the formation of ecological culture and ecological
education in people is highlighted. Because the mass
media fulfills the main task of providing guidance in
the formation of social opinion, education and
behavior of mankind in the society.

The main tasks of journalism specializing in
ecology are described in the work jointly created by
the researcher A. Kochineva and a number of other
authors:

- informativeness;

- enlightenment;

- organization:
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- control [13; 10].

Therefore, the author is required to approach any
issue based on the duties of the press and mass media.

On the pages of the modern Karakalpak press,
one can see that opinions and comments on the
widespread promotion of environmental education,
upbringing and environmental culture among the
population are widely covered. For example, in the
articles “Nature and Man” by Z. Sherlanov [14], “The
fate of the island and ecology” [15], “Let's attach
importance to the environmental education of youth”
by B. Mambetkabulov [16], “Environmental
education for our youth” by R. Khalmuratov [ 17],
“How is ecological culture formed?” in collaboration
with M. Tadzhiev and Z. Narimbetova [18].

Therefore, providing materials on the topic of
ecological culture in the press is important in
establishing a proper relationship with nature among
people, especially young people.

Conclusion

In  conclusion, due to the deplorable
environmental situation in the world, in particular, in
our region, ecology, which has been raised to the level
of state policy in Uzbekistan, should be further
increased in its importance, and mass propaganda and
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JAPEBHBIE MIPEJICTABJIEHUE O MOTUBAX BE3JIETHOCTU B KAPAKAJIITAKCKHUX JACTAHAX

AHHomauu}li B cmamoe uszyuaemcs UCMOYHUKU NOABGIEHUS MOMUBO6, CBA3AHHbIX HA MeEMY bez0emnocmu.
Hcnonvzosansl 6 kauecmee UCMOYHUKA HAay4yHble paccyOfcc)ele, cOeNannble OMHOCUMENbHO membl 6e30eMHOCIU 8

obpaszyax mupogozo ¢orvkiopa.

Knrouesvie cnosa:. Momus, mug, ckaska, snoc, Kopan, Aéecmo, «Knuea Kopxovim amay.

BBenenne
B  kapakammakCKMX ~ HApOOHBIX  JacTaHax
CYIIECTBYIOT sl HAYYHBIX PACCYXIECHUH 10 MOTHBY

0€31ETHOCTH. Onu HM3BECTHBI TEM, 4TO
O6’be}II/IHI/IBI_HI/ICI), CcCO31ar0T CHOXKCT, SABJIAKOTCS
OCHOBOH CIO)KETa W B  CO3JaHHU  JacTaHa

MpeBpalaloTcd B €CTECTBEHHBINM 3SBOJIOLMOHHBIN
nporecc. MOTUBBI pa3essoTCs Ha pa3IMuHbIe BUIBI,
Cpey HHUX MOTHBBl, O KOTOPBIX peub MHOHUAET B
9KCMO3UIIMM  JIaCTaHOB  (MOTHMB  CHa, MOTHB
0€e3/1eTHOCTH, MOTHB POXKJICHUS U T.J.) IONOJHSIOT U
Pa3BUBAIOT IPYT APYTa, TEM CAMBIM SBIISIOTCS OTHUM
W3 aKTyalbHBIX  BOIPOCOB, IKAYIIUX  CBOETO
HCCIICIOBAaHUS B THIIOJIOTHYECKOM HAIPABICHUN B
KapaxaJlmakcKoM (OIBKIIOpe.

MotuB 06€31E€THOCTH C JPEBHHUX BpPEMEH OBLI
XapakTepeH TUTS SIUYECKUX YKAHPOB,
MepBOHAYAIBHBIE HMX  [PH3HAKK MBI  MOXEM
npocienuts B namsATHUKax JlpeBHero Erumnra. B
NaMATHHUKaX, TAe  pacckasbiBaroTcst — «Ckaska
norepnesuiero kopadnekpymenue» (XX-XVII Beka

IO H.3.) 1 B cka3zke «O0peueHHbIi apeud» (X111 Bex
IO H.3.) IPUBEACHBI HEMHOTO CBEICHHUH 0 Oe3/1eTHOM
MOJIOKEHUH POJUTENEH, TO eCTh HAOIIONAIOTCS, Kak
OHH MHMOXOJIOM 3aTparuBaloTcs. B ofHOM U3 3THX
CKa30K HMCIOT MECTO TaKhe CTPOKH: «MbI ¢
POACTBCHHUKAMU U AICTbMU MIPOXKUJIM HA OTOM MECTE,
MBI C pPOACTBEHHUKaMHU U AC€TbMHU, €CJIM HC CUUTATh
MIIQILIYIO JI04b, BBIIPOIIEHHYI0 y  bora Obun
CceMbJIeCsT TATh 3MessMu» [9, ¢.95]. 3neck peub UAET
HE O JIIOJSX, a O 3MEsX, 3TO MOXKET CTaTh (haKTOM,
JTOKa3BIBAIOIIMM JIPEBHOCTH Tpou3BeneHus. Ho, mo
OpUYMHE HMX OBUI0O MHOrO U OTIMYAIUCH TEMH
0COOCHHOCTSIMH, YTO BBITPAIIMBATIN Y BBICIINX CHIT U
TakuM 00pa3oM OCYIIECTBISUTH COOCTBCHHEIEC IIEINH,
TyT BO MHOIOM 4YyBCTBYETCS, YTO WX JCHCTBHUS
CBSI3aHBI C YeNIOBEUECKUMH cyibOamu. Tem He MeHee,
ecn 0o0paTUTh BHHMAaHHWE Ha MEPUOA, Korua
CO3/IaBAINCh 3TH TBOPCHHS, TO HAOIIOMACTCS, YTO
MOTHUBBI 663}I€THOCTI/I BO3HUKJIX B CBSA3M C MHUPOM
4yJI0BUIIl. B 0Ka3aTeLCTBO 3TOr0 MOKHO MIPUBECTH
CBCJICHUS U3 UCKYCCTBA HOIICHUS TOJOBHBIX YOOPOB,
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BBITIOJTHECHHBIX Ha OCHOBC BHCIITHOT'O BH/J1a PA3JIMYHbBIX HallMOHAJIbHBIX JacTaHax HOHO6HBI€ SMU304b1

JKUBOTHBIX W IITHI] Ha ToioBe (papaoHOB [peBHETO
Erunra. OHH, HECOMHEHHO HMMEIOT CHUMBOJIHMYECKHI
XapakTep, ¥ 0eCCIOpHO BO3HUKIIM W3 MOTpeOHOCTEH
JKU3HH TOro Tepuona. [Ipm BceM STOM, B ITHX
MMaMSTHUKAaX HE UMEET BaKHOE MECTO HEOOXOIUMBIA
HaM MOTHB O€3JE€THOCTH, a TOJBKO, MOKEM
WCIOJIb30BaTh KaK B KadecTBE AMUYECKoro (axra,
OTIPEIEIISIONIETO, 4TO «Mianmas 045,
BBINIPOIIEHHAass y  bora»  sBisercs  IpeBHUM
CBeJICHHEM, MOSBUBIIUMCS B paHHUE MEPUOABL. A, B
ckaszke «OOpeUeHHBIN [TapEeBUY» MOXKEM MPOCIICIUTh
0COOCHHOCTH, TJIe¢ MOXKEM KOHKPETHEEC BOCIPHHSATH,
4yeM B Mpenpiayliel ckazke. B Hel pacckasbiBaeTcs
MOTUB O€31eTHOCTH, OJIM3KHH K SKCIO3UILUU ITHUX
nmactaHoB: «Kak Obu1 O€3leTHBIM OOWUH Haph M
BEITTAIIMBAJ JIeTel y O0TOB cBoeit 3emum» [9, c. 96]. B
STHX CBEACHUSAX, MBI MOXEM ONpPEHETUTh OIHY U3

hopMupyromuxcs CHUCTEM MHOTO00XHUS,
XapaKTepHBIX JpeBHEMYy mepuoay (OoroB cBoei
3eMJIM) W 3aHATHsI MecTa B HHUX TIOHATHUH,

OCYIIECTBJIAIOINX MEPLI BhIITpAIIUBAHUA ueTeﬁ.

N B mudax /[pesneln Muaum nabmonaroTcs
HeOpocKkue ciebl 00pa3oB TaKUX OE3JCTHBIX OTIIOB.
B mude «Hacrynnenue PakmiacoB Ha ceBep» Maiis
ckazan PaBamy crepyromee: «Y MeHs ObDia
KpacaBulla KeHa 10 UMeHU XeMma. S mpoxui ¢ Heil
THICAYA JIET, OBLIT BEPEH €M, CHIIbHO JTro0mI. Bot, yxe
YEeTHIPHAALATH JIeT, KaK OHa yIleTela Ha HeOo 1o
BEJICHHIO OOTOB, 1O CHX IOp HE BepHynach. S
MOCTPOMJI 30JI0TOH JBOpen B OE3IIOAHOM MecCTe,
yKpamaji ero IparoleHHBIMH KaMHAMH M JKHBY B
30JI0TOM JABOPIIE B OJJMHOUYECTBE, CHILHO CTPAJAI0 OT
pasnyku ¢ mobumon. OT Heé ocTanach TOJBKO OJIHA
J09b. MBI COOpaJHCh C JI0YEPHIO B TOXOJ, YTOOBI
HaWTH el JO0CTOMHOTO xeHuxa. Eciu cka3ath npasay,
OBITH OTLIOM Ui Jouepu - Hecuacthe. Korma oHa
ocraHercs oaHa (ecmM  HE  BBIHACT 3aMYK)
POJICTBEHHUKH W OTIA, H MaTEPHU CTAIKHBAKOTCSI C
0OJBIION OMACHOCTEIO, 3aTepsroTcs OeccnmemHoy [ 10,
¢.104]. imerotcs cBeieHUS, UTO 3TOT MOTHB CBSI3aH C
HHIUHCKOM 31iocoM «PamasHay [10, ¢.255]. 3ameTHo,
YTO 3TOT BIIOC UMEET CXOXHE YEPTHl C TIOPKCKUMHU
smocamu. Hampumep, mewanp 1O MOBOAY yXona
JMOOMMOM JKEHBI, IMOCTpOiika B OE3TIOMHOM MeCTe
JIBOpPIIA U yKpaIllEeHUE €ro IParoleHHbIMU KaMHSIMH,
CUJIbHAS TOCKA, UYTO OOJIBIIIE HE MOYET UMETh JICTCH,
IIOUCK KCHHXA, ‘ITO6I)I TMOIJIM TOTOMKH OT JOYEPHU U
camMoe TJIaBHOE, B JI0Ce MpeodiIagaroT 4YyBCTBA
CHJILHOTO OTOPYCHHMS 110 MTOBOJY CBOCH OE3IETHOCTH
B 3TOM Mupe. BepHO, UTO MOJOOHBIC CXOXKECTH HE
JaHbl TOYHO M JIOCJIOBHO, HX MOTHBallHOHHOE
€IMHCTBO — COXPAHCHUS pa30dapoBaHus B OC3ICTHOM
JKU3HH 000COOJICHBI THIIOJIOTHISCKIMH Ka4eCTBAMH,
OCHOBAaHHBIMH Ha MOTPeOHOCTSIX KaKI0H
00IIecCTBEHHOH cpenpl. B mprBeneHHBIX HAMU BBIIIE
mpUMepax He IUIa pedb O CyAap0ax OTIIOB, KOTOpHIC
ObLTH, COBceM Oe31eTHBIMU. Y HUX ecTh qouepu. Ho,
€CTh KOHKpETHaA HOTpe6HOCTB B CBIHOBSIX. B Hammx

BCTPEYAIOTCS OYCHB penko. TonbpKko B BapuaHTe Kusic
KeIpay gactaHa «Copok JneByIIek» korma K bypabait
MTOIXOANUT TIOB3POCIEBINAsl TOYh M MPOCHT KOHS CO
CHapsDKCHHWEM, Ha 4YTO OTeI] BEIpa)KaeT CBOE
HEIOBONBCTBO, [7, c.10] mpHUMHY 3TOTO MOXKHO
MOHATH Kak O3IMH3070B MOCJTETHEer0 IIIacTa,
IIOABUBLICTOCS IO BIIMSIHUEM HUCIIaMCKOM PEINTrun 1
BBEJICH B JaCTaH B HEIMOCPEICTBEHHOM CBSA3M CO
CBOOOHOM HHTEpIIpeTaluei Kusc  xoIpay
(ckazutenn). WMnmu ke, MCKOHHBIE WCTOKH JlacTaHa
«Copok  JeByIIEK»  BOCXOIIT K  MEepuoay
MaTpuapxara, 3TO pacCyXJeHHE B HAay4dHOH cpene
OBUTIO TIPHHATO HECKOJBKO pa3 U IOATBEPIKICHO
JTOKa3aTeIhCTBaMU. B 3TOH cUTyannu HEBO3MOXKHO
OKa3aTh TPUYUHBI HEJOBOJIBCTBA IO TOBOAY
TTOSIBIICHISI HA CBET AEBYIICK. A, B dII0CaX APEBHETO
Erunta u WMuaum pacckas3blBaeMble CIOKETBI M
SMHU3006l H3JIOKEHBI B paMKaX COOTBETCTBHS
TpeboBanuii Toro mnepuona. OCOOEHHO, IOCTOWHO
0cO00ro  BHUMAHHS  COXPAaHEHHE  TPAIUIUH
BBIIPAINUBAHUSA JCTEH y BbICIIMX CWI. Takxke, B
oaHoM u3 snocoB JpeBHeit Unaun «Jlerenna o nape
Bene u ero ceime Ilputxy» Tema Oe3neTHOCTH
COCTOMT M3 TOPECTHBIX BBIBOJIOB, HMEET MECTO
cBezieHue: «BeHe ocrancs 0e3JIeTHBIM U €ro [apCTBO
ocraioch 0e3 maps» [10, c. 257]. B nerenne «unpa
U CBATHIC ICPBUIIIN», TIOSABUBIIETOCS HA OCHOBE AIIOCA
«Maxabxaparay BCTpedaroTcsi cBeAeHUs: «bbpuT maph
mo uMeHn bxanracmana. OH OBUT H3BECTEH CBOEH
MYZIPOCTBIO M YeCTHOCTHIO, HAPOA €ro 000 KEeCTRIISLI,
HO OH ObIT O€3METHBIM, MOITOMY €ro HE MOTJH
YCIOKOWTDH W MApCKUK TPOH U Morydas mours» [10,
c.124]. A, B «Jlerenge o Pame» (IV-11l Beka no H.3.)
«AMOIXbs, Kak JIyHa MOKpbIBaja 3Be37, MPHUKPHLI
TOp>KECTBA JIPYrux ropoioB. VM mpaBui ClIaBHBIH,
crpaBeuBeld  1apb Jlamapartka. JloOporo mnaps

pagoBaini  MyApbIC W HOPEAaHHBIC COBCTHUKH,
MpEeKpaCHbIE U KPOTKHUEC )KEHBl M BCE IOXKEJIaHUS
I[amapaTKa HCIIOJIHAJIINCH HCIIPEMCHHO. HO,

OTpOMHasl TeJanb Tep3aja MpaBHTENI AMNOAXb,
TOCKY €ro HHKTO HE CMOTI OOJerduts. Y TaKoro
meaporo maps He OBUIO IOTOMKOB, HE OBLIO
BO3MOKHOCTH OCTaBHTH KOMY-THOO TOCYAapCcTBO H
mpectom» [8, c. 24]. Her HMKaKoro COMHEHHs, YTO BO
BCEX OTHUX DOIHYECKHUX  CBEAEHUSIX  HMEIOTCS
TUIOJIOTHYECKHE (AKThI, HCXOIUBILIHUECS U3 OBITOBOM
HEOOXOUMOCTH.

U B xapakamakCKHX HApOIHBIX JacTaHAX Yalle
HMEIOT MECTO IeYajbh M pPa30uapOBaHHE T'ePOCB IO
noBoxy  OesnmerHocTH.  DonbKIOPHCT  YUEHBIH
U.CarutoB mnpuxoautr K BbIBOLy, 4TOo «MOTHB
0e31eTHOCTH BOXK/ICH TNIEMCHH U POJIa UMCIOT MHOTO
MeCTa Hapsay CO MHOTHMHU JAacTaHAMH MHpPA, TOUYTH
BO BCEX KapaKaJIIaKCKHX T'ePOMYECKUX JacTaHaX OH
CITY)KUT OJIHUM nu3 TIIaBHBIX MOTHBOBY.
[HeitctButensHo, mpuMepHo cpenu 70 oOpasmoB
KapakaJmakckoro  (OJabKIOpa, WX  IOJOBHHA
Ha4YMHAETCS C TOPECTHON CyabhObI O€3IETHBIX OTIIOB.
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Onu Kak O He N300PAKANNCH M B KAKUX CHTYAIHAX
U CTCICHH, WX OCHOBHBIC HCTOKH Pa3BHBAIOTCSA B
TECHOH CBSI3M C MOTHBOM IIOTPEOHOCTH B [ETSX,
00IIIeTo IJIS YeIIOBEUECKUX CyeO.

Hanpumep, 6e3geTHBIC OTIHI 3aHAIA MECTO U B
JIPEBHUX PEIUTHO3HBIX KHUTaX. CTOpOHHUKH Masmbt
B «ABecToy, cTpemsmuecs K 100py (IpUBEpKEHIIBI
Axypsl Ma3zpl) ¢ MOMOLIBIO JIOOPBIX BEpOBaHHMN
CTaBUJIN ce6e 1CJIb BBIPACTUTHL U BOCIIUTATH )ICTeﬁ u
HCKaIX CIocoObl ux ocymectBieHus. «K Axype
Masne nogxoaunu boxsu Matepu 1 HECKOJBKO pa3
JKAJTOBAITUCh Ha Oe3meTHbIX oTioBy [11, c. 131]. Tak
KakK, JUIsl CO3/1aHHsI HEOOXOANMBIX OBITOBBIX YCIOBHUH
JIONIAIM, JUISl CTAaOMJIBHOCTH M Pa3BHUTHS MOCTOSHHO
HY>KHBI OBLTH TIPUEMHUKHU -CHIHOBBSL.

B «bubmum» paccka3piBaeTCs 0 JKU3HU IPOPOKa
ABpaama (MOpaiteiMm) u skeHsl ero Capsl, HX
COBMECTHOH JXKU3HH, oTMedaercs, 4yTo «Caapa Opnia
OecrutomHON» [5, ¢. 79]. B HEKOTOPBIX PEIUTHO3HBIX
MHUCbMEHHBIX  MaMsATHUKAaX  €Bpeiicoro  Hapoja
OTMEUaeTCs, 4To XeHa Manas u3 ninemenu Jlanay He
MOIVIa HMEThL JeTel, Oblna OecromHoi. B Tex
WCTOYHHMKAX IIPHBOJISATCS CBEICHHS O TOM, KaK MOKHO
n3dexarb OTOM TsHKENoi ydactu  Oe3neTHbIe
poautenu. B ogHOM M3 HUX, ABeccajioM H3-3a TOrO,
YTO HET y HETro ChIHA, KOTOPBII BCIIOMUHAJ €T0 OeIbIit
KOHb, IIPH XHM3HU B LIEJSIX YBEKOBEUUTH CBOE UM B
KOPOJICBCKOW  IUIOMIAW  yCTaHABIWBaeT  cebe
MaMsITHUK W Ha3bIBa€T €ro CBOMM mMeHeM [9, c. 98].
W TyT OCHOBHas LENb MPEATIONIATAaeT OIpeNeICHUE
TsDKeCcTH Oe3meTHol ku3HH. B cypax Amn Wmpona B
«Kopane» umeror Mecto Takue ceneHus: «Tam xe
3akapust cTtaym  MoJuThCs  BceeBbimHemy:  «O
BceBbiamii, MHE (TOXE) 1aif XOPOIIETro HACIEeIHUKA
n3 Croero IlapctBa. Hecomnenno, Tbl — crupImuib
MOJIUTBBI, - cKka3ai oH. (38-asaT). AHreNnbl IPUHECTH
€My BeCTh, KOTJ/Ia OH COBepIiai Hama3 B Maxpabe: [a
Oynert Tak, Amtax Tebe Bo3HECET NoOpyIo BecTh SIxs,
(On) npaBurens, yTBEpKIAOMMHA MOJIUTBEI AJulaxa,
oTpékcst (0T HacIaXAEHUH), Xopommuii mpopok. (39-
asT). On ckazan: «O BceBbimHwMiA, 5 BeIb cTap yiKe,
JKeHa OecIUIofHA, TaK OTKyIa e y MeHsS Oynaer
ceta?!» (40-asT) [6, c. 55]. M3BecTHO, YTO B OCHOBE
3THX asTOB JIEKHAT HaMEK, OOBICHSAIOIINM, 4TO AJIIax
CO3/1al MHP OAWH M BCE MOTPEOHOCTH M IKEJAHUSA
JOAEH HMCIOMHAIOTCS MO Boje Auiaxa ¢ IOMOIIBIO
ero «IpHKa3ay.

3Ha‘II/IT, B HalllMX OaCTaHax 3aHUMAlOT MECTO
SMHUYECKUE CBEJICHMS, YTBEPI)KAAIOIINE, YTO JIapeHUe
peOeHka Oe37eTHOMY UYENOBEKY B pYyKaxX TOJIBKO
camoro Ajuiaxa, ¥ 3TO TOBOPHT O PE3YJIbTAaTe ATUX
BiMsHUNA. HO, 3T MOHATHS B PEMTHO3HBIX KHUTaXx,
HECMOTPS Ha PEJIUTHIO, OECCIIOPHO, YTO 3TO OBITOBEIC
MOTPeOHOCTH, OKa3bIBAIOIINE CHIFHOE BIMSHUE Ha
OCBEIICHHE B CBOEM COJACPKAHHH IPOOIEeM O
Oe3merHocTH.  BrImeykasanHble  HaMH ~ MHQBI
Hpesuero Erunta m mudser peBHero Bocrtoka u
CBe/ICHUS, B CBSIIEHHBIX KHHTAX,
MpONaraHJAupyIoUMe pPeJuruo CTald MNPUYUHON

pacnpocTpaHeHus UX Ha BEChb MUP U Ha MPOTSHKCHUN
JIOJITOTO BPEMEHHM OKa3blBald CBOC BJIHMSHHAE Ha
MOSIBIICHUE PA3JIMYHBIX HAIIMOHANBHBIX SIMHYECKUX
mpousBeneHnit. OTMeYaroTCs, YTO OHH B BHUAC
TPAIUIOHHBIX HMCTOYHHKOB C TIIYOOKHM KOpHEM
3aHSJIM MECTO BO MHOTUX HAIIMOHAJIBHBIX HAPOIHBIX
nacraHax. Hampumep, B «Kuure KopkeiT ATtay,
SBIISIIOIIEHCS MHUCHbMEHHBIM maMaTHukoM  VIII-X
BCEKOB BCTPCYAIOTCA MHOKECTBO MOTHBHPOBAHHBIX
CHOXKCTOB, OIIU30/10B, CBOMCTBEHHBIX HallluM
HaIlMOHAJIBHBIM JAacTaHaM. OH COCTOMT BCEro W3
JBEHA[LaTH JacTaHOB U LEHUTCA B KadyecTBe
MIPOM3BEJICHUS, COAEpIKalero Gorarble CBeCHUs 00
oOBIYasiX W TpaIUIMAX MO MOBCEIHEBHOW KNU3HHU
TIOPKOSI3BIYHBIX HapoaoB CpenHux BekoB. B «Kaure»
HMEET MECTO CIOKETBI, CBS3aHHBIE C TEMOW
0e31eTHOCTH, paccykaaeMol HaMU. B ogHOM U3 HEX,
B  «Jlacrane  byrauxan ceiHe  [lapcaxan»
pacckaspiBaeTca: «bputa  ogHAa  mpWBIBYKA Y
Baiteraaplp xana. Pa3 B romy co3wiBan coOpaHue,
IIPUHUMAJI TaM B TOCTH 6€KOB 0Ty30B. CeroiHs onsTh
OpraHu30Bajl CO3bIB IOCTEH ... YCTAaHOBUJ B OJIHOM
MecTe Oelyro IOpTY, B IPYTOM MECTe - KPaCHYIO I0pTY,
B TPETbEM MECTE — YEPHYIO I0PTY, yKpallaa IOpThl U
MIPUKa3aJl CBOUM PabOTHUKAM: y KOTO €CTh ChIH, TOI'O
Pa3sMecCTHTh B OEIIyI0 I0PTY, Y KOTO JI0Ub — B KPACHYIO
IOPTY. A y KOTO HET HH CbIHA, HU JI0Yb pa3MeIlaiTe B
4EPHYIO IOPTY, IMOCTEIUTE MOJ HUM YEPHBIA KUTHU3
(xoBEp), CTaBpTE TEpeA HUMH TOJOBY YEPHOTO
Oapana. Ecim 3aXoTAT Kymath, MyCTh €T, a €CIH
HET, TO IYCTh YXOZIST. 3HaeTe jKe, caM AJITaxX MoKapat
0e31eTHBIX U MBI KapaeM ux» [3, c. 9], - 3Tu cTpoku
BBIICNAIOTCA ~ OCOOEGHHOCTSIMH,  OCBELIAIOIIUMHU
MIOHATHS, YHUXAOMMX Oe37eTHhIX. JlaHHBIH MOTHB
HMeeT MECTO U B KapaKaJIaKCKOM HapOIHOM JacTaHe
«Xypnuka-Xamupey, HanpuMmep: Llapp  KaceiM Ha
cBagpOe CBOEro BH3UPS OT Hapojaa CIylIaeT
oOBuHEHMs 10 ooy OeznerHocTH. «[lo Tpagumu
TOrO BPEMEHHM, €CIM Oe3JeTHBIN YelOBEK IPHXOINUT
Ha cBagp0y, €My Ha IOSC BEIIadl KOCTh, Ha XBOCT
KOHSI 3aBS3BIBAIIN KOJIOUKY... Kak TOIBKO maphb cen
Ha CBOETO KOHSI, OJIFH JIOBKUH ITapeHb 3aBA3BIBAT €My
Ha TI0SIC KOCTh, a KOJIFOUKY — Ha XBOCT KoHs. Llaps,
YBUZEB 3TO, BCTIOMHHAET CBOIO OE3NIETHOCTD, «ECIU
HET y MEHS HH CBIHA, HH JOYEpPH, TO 3a4eM MHE
MIPaBUTh HApOIOM?» ...JIeKal Ha CHIPOH 3eMie H
ropectHo ctpagaet» [12, c. 395]. HanpaBnenue
MOTHBa B 000MX JJacTaHaX OJIHO — 03HAYAET Pe3yJIbTaT
00IIECTBEHHOTO CO3HAHMUS, 3aBUCSIIHNX oT
KM3HEHHBIX (DaKTOB, KOTOpPBIE JOKAa3bIBAIOT, 4YTO
OE3/IETHBIX OTIOB HE JIIOOMT Hapoj, CUHTAJICS
OTBEPrHYTHIM CO CTOPOHBI AJlIaxa W SIBIISIIOTCS He
JIOCTOMHBIMU yecTu BceeBbliHero.

Hemuoro npyroit eme OAWH BHUA MOTHBA
0e3meTHOCTH BCTpedaeTcs B BapuaHte JKymabaif
JKplpay nacraHa «Enure». B nacrane roBopurcs, 4to
coBeTHHKA ToxTambIc XaHa TymaH X01XKy, €ro Bparu
XOTSIT CBEPTHYTH, 3aBUIYS €TI0 CIY)KEHHE BO JIBOPIIE.
JloOuBarTCs 3TO JJOKa3aTh TEM, UTO OH O€3/ICTCH.
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XaH XbI3METHH/IETH aKbUIToH, Mynpen Ha ciyx0e y xaHa,
Moxpemu Tymanxoxa aTiel OcHIeHH, MexpeM 1mo nMeHn TyMaH XoKa,
VYIICBI3 — KBI3CHI3 OCHAE €TH. Bb11 uenoBexkoM 03 ChIHA M I0YEpH.
V1Bl — KBI3BI )KOK O€HIIE, UYenoBek, y KOTOPOTO HET JETEM,
XaHra XbI3MET €TIIEre, YUTOOBI CIYXHT XaHy,
Tyn apxarbl )KOK €. .. He 06b110 y HEro mMoTOMKOB. ..
XaH XbI3METHHE aJIMAKIIBIK B3sth ero Ha cinyx0y xaHy
Yokum emec aemn enu... [4, ¢. 298-299]- Hewmsbicnumoe aeno. ..
[ono6ubIMU OOBHHEHHSIMH BBIHOCHITU SMHMUYECKYI0 XapaKTePUCTUKY OKa3ajlo BIMSHUE

MIPUTOBOP, YTO OE3JIETHBIC OTIBI HE HUMEIOT IPaBO
MPAaBUTh HAPOJOM IPH LIAPCKOM JBOPE U CIYXKHUTb
IOpU ABOPE, XOTA M OCBELAETCA IMOHATHE, 4YTO Y
YeJIOBeKa, KOTOPOTr0 UMEIOTCS TPOOJIEMBI B CEMbE, HE
JIOJDKHBI JOIYCKAThCS K BIACTH, HA CAaMOM JIEJIe 1O
HUMH MOXHO HPOCIEINTh MH(OIOTHIECKHUE KOIBI,
CBOICTBEHHBIE HEKOTOpPBHIM JAacraHaM. beccriopHo,
TYT MOXHO MpOCIEOUTh, 4YTO Ha IOAOOHYIO

Haka3bl HCIaMCKOH PEJTUTHH.

IMpouecch TpanchopMalu TeMbl 0€31€THOCTH
B TIOPOKSI3BIYHBIX HApPOIHBIX 3IM0CaX M300paaroTCs
0COOEHHOCTSIMH, OJTM3KUMH JpYT K npyry. Hampumep,
B onoce kazaxoB «IloBecTb GoraTeipst Anmambicy» B
Bapmante (Maiikor CangsibaeBa — CynraHKyna
AxxoxaeBa) B MoHoJIoTe baitbopu:

Cout yakpITiapel 00sIFaHaa, bbUT y HEro BO3pacT TOrAa,

CekceHre >kachl TOJIFaHAA
ok enu epuH O6anacel
AuanblH e3u Oepmece
Bennenun Oapma 1mapacel
ATanaH >KaIFbeI3 ep ean

Enuperen epauy Oupu eau

>KOK €KCH MHHU arachl...

PoBHO BoceMbaecaT et

He Obu10 y Hero china

Her BoIx0na, korga Amax

Cam He mpaput nereit

OH ObUT OZIVH B poay

Bbu1 oueHb oTMHOK
He Obwt0 y Hero OpatheB. .. Tak H300pakaeTcs OH
U B CBOEM MOHOJIOTE TOPECTHO pacCyKIaeT:

Cyiiernm KeTTH XMBIK 0011, KocTr yxe onpsixienn
JlocThIM KeTTH KalbIK 601 JIpy3bs MOU OTBEpHYIINCH
Keperun xe3um xep Oonapl, 71a3a cTamm ciaenHyTh

bup nep3enTtke ambik 601.
AKKaH JKacbhIH ThIHaJIMai,
[lep3enTTHH AaFkl epTeau,
banacel 0K aJjaMHBIH,
OpKUMTe aKbl KETeIH.

JlonruM o>xuaHueM ChIHa
He mory ocTaHOBUTB CE3BI
Oropyaet MOs1 0€3ICTHOCTh
VY koro He OyneT aeTeu,

VY TOro Bce HaNmpacHoO yXOAUT

Baiibepu kyy 6ac neren ce3 Crosa «batibopu 6e3meTeH»

CylieruMHeH eTefu. ..
Bup GanaHbIH >xaFbIHAH
30pIBIK KbUIIBI MAHAWBIM.
YxuM KbllIa cOMIIeIH,
Banacer kem araiibIH. .. [1,

Kak BHIHO, BHYTpEHHUE MEpPEKUBAHUSI TEPOs
BBILLIM 32 PaMKH MU(HYECKUX 00pa3oB HE TPYAHO
MOHATH, YTO B €r0 OCHOBE JIGKUT T€ XK€ JPEBHHUE
moHATHUs. TOYHBIN HA 3TO OTBET HAXOMM B Y30CKCKOM
BepcuM jnactaHa «Aunmambicy. Korga xomwnu Ha
cBanp0y baitbopu u Baiicaper: «He cranm mounTath
bues, He B3sIM C pyK KOHEH, HE MOCTEUIN UM KOBED;
MpHUHECTH TUIOB  (OIN), TPUHECTH HE CBEKHUH; a
OCTaTKU IIJI0Ba. bau, yBUIEB 3TO pPacCTPOUIIUCH,
paHbIIle OHU MPUBLIKIN K TIOYETy — U CKa3aliil Ouu: -
Msr 6am u maxu mectHagnatu poxHoro KyHrpana,
paHbllle, KOIrja MpHUe3Xald Mbl K BaM, JIEp)Kaiu 3a
y3[Ibl HallMX KOHEH, pas3BiIeKalM W IOYUTAIH,
[OACTENMBAIM HaM oOJlesja, Ha 3TOT pa3 Hac He
yBakaeTe W HE TpUIIaniaere B JOM, B YE€M MbI

Pazaupaer moro gymy...
He napus MHue nereit
Cynpba He moxanena.
T'oBopUT MHE C yIIpeKoM
c. 8-9]. MHOTOIETHBII MO copoaud. ..

MPOBUHIIINCH?» Ha 310 oTBeTHIHN cienyromiee: - «OH,
baitbopu n bBaiicapsl! Ha 31oii cBaapbe rocreBbie
BO3BPAILIAIOTCS OT ChIHA, Y KOTO €CTh ChIH, OT JI0YEPH
- Y KOT'0 €CTh JI04b, a UTO ecTh Y Bac?! CaMm moMpénip,
nocJie TBOeH CMEPTH MOABUTCSA MHOI'O HACJICAHUKOB
Ha GoratctBo TBOE ...» [2, ¢. 5-6] - mogOOHBIMU
CIIOBaMHM HX OCKOpOJsIOT Ha cBaabbe. OHHM ToOXKe
UCTIBITHIBAIOT CJIOKHBIE OOCTOSTENBCTBA, Kak M
Hapcaxan B «Kuaure Kopkeir Atay». Ecu oOpatuth
BHUMaHHE Ha  IPHUBEACHHBIE  BMHU30IBI,  TO
HabmogaeTcs npeolrajanue MecTa Hapsay ¢ MyKaMu
U CTpalaHUAMH O€3ETHBIX OTIL[OB, NX HEMOYUTAHUE U
HETIPpU3HAaHUE CO CTOPOHBI Hapoaa. A, B CIOJKETax
MHU(HUYECKOTO HAMPABICHUS MOYTH HE BCTPEUAIOTCS
o100HBIE 0OCTOSATENHCTBA. MBI 3TH MOTHBBI COUIIH
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HGHGCOO6p33HBIM Ha3BaTb PE3YyJIbTAaTOM BJIMAHUA
HCIIAMCKOM peiinru 1Mo OTHOWLICHHIO K JSIMHUYCCKUM
MMPOU3BCACHUAM CpeaAHux BCKOB, KOTOpO¢C
TMIPUACPKUBAIIOCH ((C,HI/IH060)KCCTB3».

B zakmrouenun, MOTHB O€3IE€THOCTH B
(ompkIIOpe  SABISIETCS ~ OCHOBHOW  KaTeropHeH,
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International Scientific Journal

Scientific publication

«ISJ Theoretical & Applied Science, USA» - MexxayHapoaHbIH HAy4YHBIH KyPHAI 3apErUCTPUPOBAHHBINA BO
Opaniuu, ¥ BBIXOSIIMNA B 3JEKTPOHHOM U nedaTHoM (opmate. IlpenpuHT *KypHaia myOIMKyeTcs Ha caite 1mo
Mepe MOCTYIUICHHS CTaTel.

Bce nopaHHbIe aBTOpaMH CTaThH B TSUSHUH 1-ro ITHS pa3MelnaroTcs Ha caiire http://T-Science.org.

[NeuaTHbIN 3K3EMILIAP pACChUIACTCS aBTOpaM B TeueHue 3 qHel mocie 30 4rcia Kakaoro Mecsiia.
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Journals Index
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RefME
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https://www.refme.com

ros €

CrossRef (USA)  http://doi.crossref.org
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Collective IP (USA)
https://www.collectiveip.com/
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http://www.rebuslist.com
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Korean Federation of Science and Technology
Societies (Korea)
http://www.kofst.or.kr
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Sherpa Romeo (United Kingdom)
http://www.sherpa.ac.uk/romeo/search.php?source=jou
rnal&sourceid=28772
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ClLAn. // THOMSON REUTERS, ORCID (USA)
http://orcid.org/0000-0002-7689-4157

,
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Stratified
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http://www.stratifiedmedical.com/
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International Academy of Theoretical & Applied Sciences - member of Publishers International
Linking Association (USA) - international Association of leading active scientists from different countries.
The main objective of the Academy is to organize and conduct research aimed at obtaining new knowledge
contribute to technological, economic, social and cultural development.

Academy announces acceptance of documents for election as a member:
Correspondents and Academicians

Deadline - January 25, 2023.
Documents you can send to the address T-Science@mail.ru marked "Election to the Academy members".

The list of documents provided for the election:

1. Curriculum vitae (photo, passport details, education, career, scientific activities, achievements)
2. List of publications
3. The list of articles published in the scientific journal 1SJ Theoretical & Applied Science

* to correspondents is not less than 7 articles

* academics (degree required) - at least 20 articles.

Detailed information on the website  http://www.t-science.org/Academ.html

Presidium of the Academy

International Academy of Theoretical & Applied Sciences - member of Publishers International
Linking Association (USA) - MexmyHapoaHOe 00beANHEHHE BEAYIINX aKTHBHBIX YUEHBIX C Pa3HBIX CTPAH.
OCHOBHO# [ENBI0 [EATENBHOCTH  AKaJIeMHH SIBISICTCS OPTaHU3alds W MPOBEICHHE HAYYHBIX
WCCIICIOBAHU, HANPABICHHBIX HA TOJNYYCHHE HOBBIX 3HAHUH CHOCOOCTBYIOIIUX TEXHOJIOTHYECKOMY,
9KOHOMUYECKOMY, COLUATEHOMY U KYJIBTYPHOMY Pa3BHTHIO.

AKajeMus 00LSABJISIET IPHEM JOKYMEHTOB Ha M30paHHe B CBOJi COCTaB:
‘Inen-xoppecnonneHTOB n AKaIleMI/IKOB

[Tpuem noxymenTtoB ocymiectsisiercs 1o 25.01.2023.
JIOKyMEHTBI BBICBLIAIOTCS 10 axpecy T-Science@mail.ru ¢ momertkoii "M36panue B coctaB Akaaemun".

Cnucox AOKYMEHTOB IPEAOCTABJISAEMBIX 1JIs H36pal—[l/lﬂ:

1. ABToOuorpadus (¢poto, macopTHIE TaHHBIE, 00ydeHHe, Kapbepa, HaydHas IeATeIbHOCTE,
JIOCTHIKEHUS )
2. CIIMCOK Hay4HBIX TPYAOB
3. Cricok crateit omyOIMKOBaHHBIX B HayaHOM *)ypHaie 1SJ Theoretical & Applied Science
* IS 4ICH-KOPPECIIOHICHTOB - HE MEHee 7 cTaTeid,
* 1S akaJIeMHKOB (He00X0MMa yUeHas CTereHb) - He MeHee 20 crarei.

MoapooHast uudopmanus Ha caiite  http://www.t-science.org/Academ.html
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