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Physical and mathematical sciences
Pdu3zuko-MaTeMaTHYECKHE HayKHu

UDC 53:51
ENTROPY CONFORMATIONS IN TECHNICAL SYSTEMS AND IN COSMOLOGY

G.A. Korablev, Doctor of Chemistry, Professor, Department of Physics
Udmurt State Agrarian University (Izhevsk), Russia
E-mail: korablevga@mail.ru

Abstract. The geometric-geodetic angle (p = 54.733°) is defined as the ratio of two components: the
1

negentropic (linear acceleration, ) and the entropic (centripetal acceleration ), where tg ¢ = =22. It is shown that the
transition corresponds to a shift from rotational motion to translational motion with energy absorption. A reverse
transition from translational to rotational motion is also possible. Using examples from the reinforcement of composite
materials, photon engines, and cosmological data, the universality of the angle ¢ in systems dominated by entropic
transitions is demonstrated. 4 direct mathematical relationship is established between tg ¢ and constants in the
cosmological Hubble parameters.

Keywords: Geodesic angle, entropy, negentropy, quantum engines, composite materials, cosmological systems.

Introduction

Rotational motion, as a fundamental form of system stability, is described by kinematic parameters, among
which the geodesic angle () plays a key role. Its practical applications span aerospace reinforcement technologies [7],
biological processes (silkworm thread winding) [5], and ancient architectural principles [16].

According to this methodology, the cylindrical shell of a structure is reinforced along a geodesic line.

“A geodesic line is a specific type of curve, generalizing the concept of a straight line in curved spaces” [1].

On a circular cylinder, these are helical lines that provide the shortest distance between points on a rotating
surface. When polymer threads are wound onto a substrate along a geodesic line, the angle between the rotation axis
and the winding vector is termed the geodesic angle, equal to 54°44'=54,733°[1, 8].

The aim of the study to establish the universality of ¢ through analyzing corpuscular-wave interactions in open
systems. The hypothesis is that the geodesic angle determines the balance between entropic and negentropic processes
during motion mode transitions.

Entropy, derived from the second law of thermodynamics, serves as a criterion for process directionality and
system disorder. This research attempts to explain the aforementioned phenomena through the lens of entropy gradient
dynamics in physicochemical processes.

1. Fundamental Principles [6]

Analysis of potential energy changes (AU ) in various potential fields (Table 1) revealed that values — AU

and +O0A (positive work) correspond to interactions along the potential gradient, while + AU and —OA (negative
work) occur against the gradient.

© Korablev G.A. / Kopabner I'.A., 2025


mailto:korablevga@mail.ru

ISSN 2311-2158. The Way of Science. 2025. Ne 8 (138).

Table 1
Directionality of interaction processes
2 . si si Direction of
I 1 U, Ign ign process in
Ng System Potential Field | Process U X, A . AU SA Potential
K Field
1
. Q.9 Uu,>U, Along
Opposite Attraction —k r r,<n - + gradient
1| electric Electrostatic
charges . L 9.9 U, <U, Against
Repulsion k ¥ rn>r + - gradient
. 9,9, Uu,>U, Against
Like Attraction k e r,<n + - gradient
2 | electric Electrostatic U U
charges : 9.9, , <U;| . Along
Repulsion k . rn>n + gradient
m,m
Elementary Attraction _ MM, <, u,>U, . . Along
m I r gradient
3| masses ! | Gravitational U U
. m,m, , <U; Against
and m, Repulsion -y . rnL>n + - gradient
Compressio | | AX® . <X U,>U, ., ) Against
Spring . n 2 2 1 gradient
. Elastic force
4 | deformatio field 5
n . AX u,>U Against
2 1 -
Tension k 5 X, > X + gradient
Photoelectr . . 0,0, U , < U1 i Along
5| ic offect Electrostatic Repulsion k . rn>n + gradient

Thus, based on analysis of the first law of thermodynamics [10], it was established:

1. In systems where the interaction occurs along the potential gradient (positive work), the resultant potential
energy and the reduced mass combine by summation of the inverse values of the corresponding subsystem quantities.
This is a corpuscular process, whose theoretical concept can be entropy.

2. In systems where the interaction goes against the potential gradient (negative work), algebraic summation of
their masses and corresponding energies of subsystems takes place. This is a wave process, whose theoretical concept
can be negentropy.

3. A resonant stationary state of systems occurs when the entropic components of interactions are equal. In
open thermodynamic systems, entropy production in the stationary state is fully compensated by a flux of negentropy.

4. All phenomena and processes in nature and in the world, including humans, technology, economy, and
ecology, proceed in only two energetic directions. Either along the gradient of a force field, with minimal energy
expenditure (entropy), or against the gradient, with maximal energy expenditure (negentropy). In dynamic processes,
both phenomena are interrelated and complement each other.

2. Entropic Nomograms

Heisenberg and Dirac [4] proposed an exchange Hamiltonian to assess the degree of structural interactions, derived
under the assumption of direct overlap of wave functions of interacting centers:

E = —19515:

where: H — is the spin operator of isotropic exchange for a pair of atoms, I — is the exchange constant, 5; and
57 —the overlap integrals model the wave function overlaps.

The overlap integrals are modeled [10] through the relative difference of energy parameters of interacting
centers — coefficient a (in %). This parameter directly characterizes the degree of entropic equilibrium in the system.

For constructing the nomogram (Fig. 1) the following were used:

X-ray diffraction data (Rigaku SmartLab, A = 1.5406 A) for analysis of phase transitions.

Molecular dynamics (LAMMPS, CHARMM force field) for modeling structural interactions.

This type of nomogram and its mirror-symmetric variant (not shown) allow evaluating the degree and direction
of structural interactions in phase formation, isomorphism, and solubility processes in numerous systems, including
molecular ones [9].

9
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In Fig. 1, an increase in o values characterizes a rise in corpuscular and electrostatic properties in microsystems
(entropic curve). Thus, entropy is quantitatively modeled by coefficient o, and negentropy by 1/a.

A1

1-

w o g ox B

-2

-

—

e

H K2 # i 5 ip w L o

Fig. 1. Nomogram of the dependence of the degree of structural interactions (p) on coefficient a

For translational motion with two vectors (/) at 90° phase difference, the resultant vector is:

C =+/2- R, for a given angle tg45°=1

If rotational or spiral dynamic motion occurs, the vector (C) becomes tangential and forms a rotation angle,
which can be expressed as:

tg ¢ = C/R = 2*/3=1.414213, (1)

where ¢ is the geodesic angle, equal to 54.733°.

At p=50% (Fig. 1), the system is in entropic equilibrium, satisfying the condition (in linear interpretation):
In%) =tg ¢ )

Calculations using this equation yield a coefficient o= 12.1%, consistent with the provided nomogram (Fig. 1).

Many phenomena and processes in nature, engineering, and even economics are described by similar graphs,

termed S-curves. These S-curves and their underlying nomograms serve as graphical representations of nonequilibrium
dynamics in entropy-related components [11].

3. Angular Characteristics of Entropic Components in Rotational and Helical Motion
During the rotational motion of a rigid body (or a mathematical point) around a fixed axis, the total

acceleration vector (@) consists of two component vectors: centripetal acceleration (az ) and linear acceleration (g
see Fig. 2.

10
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Fig. 2. Kinematic characteristics of rotational motion

R — Centripetal motion vector
£ — Tangential motion vector
ag — Centripetal acceleration

&; — Linear acceleration

a — Total acceleration

F — Total interaction vector

The linear acceleration (@z) is directed tangentially away from the system’s rotation trajectory. Thus, the
vector £ serves as a physical characteristic of negentropy according to Equation (1).
The centripetal acceleration (az) is directed toward the rotation center, and the vector A represents the

entropic component via the equation:

tga= _=0,7078 3)

where o = 33,2677,

Thus, the fundamental rules for combining entropic components are determined by the geometry of the original
vector quantities through tg = and tg , utilizing the inverse proportionality principle between R and £. Geometrically,
the negentropic component (wave interactions) exceeds the entropic magnitude (corpuscular interactions) by a factor of
1,4142. In complex systems, algebraic summation applies to wave processes, while corpuscular interactions involve
summation of the inverse components to preserve this rule.

4. Entropic Relationships in Technical Systems
Such patterns can be effectively applied in technical innovations, for example, in the operation of certain
agricultural machinery, particularly during the winding of long flax fibers onto a substrate. The most energy-efficient
direction is that of the total interaction vector F, which occurs at angle ¢ relative to vector &, or angle x relative to
vector . Similarly, silkworms wind their threads at the geodesic angle ¢, following the direction of F. In astronautics,
this principle is discussed in works [1, 8].
These studies utilize the concept of critical stress during the stretching of polymer threads per winding step: o,
— axial stress and o — circumferential stress, replaced by proportional quantities N, — axial "force” and Ng —
circumferential "“force". The following equation holds:
o Ng _ 7 _
e W, B =2 Q)
«This condition enables the creation of an equally stressed thread system with minimal product mass» [8].
Reinforcement at angle ¢ reduces composite mass by 22% (ANSYS Mechanical).
Since these entropic principles remain largely unknown to the broader scientific community, their practical
application is insufficient. However, integrating these principles is crucial in hybrid product technologies involving two

11
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or more components (or fractions). For instance, in producing milk-containing formulations, products manufactured this
way exhibit superior quality.

In quantum mechanics, the ratio of a particle’s magnetic moment to its mechanical moment is termed the
magnetomechanical (gyromagnetic) ratio — g. Here, gs # 2, if the electron’s magnetic moment arises solely from spin,

and g = 1, if it originates from orbital motion. The magnetomechanical ratio gg/g~ 2.00233 correlates with
tg@ = 2, confirming the connection between spin and orbital interactions.
In harmonic oscillations, the ratio of potential energy (due to quasi-elastic force) to kinetic energy equals tg®s:

EE |'|r EH: t925

where ¢ — is the angular characteristic of oscillations.
When 3=¢, the system attains entropic equilibrium.

During rotational motion, tangential acceleration exceeds centripetal acceleration by a factor of 2z. Applying
this to the entropic model (Fig. 2), the equations become:

ag = 2mag ©)
€ =14142R (6)

The term 2x represents a full process cycle. According to Equation (6), this cycle corresponds to a transition
from the centripetal vector to the linear acceleration vector (& — ). Vector £ dictates translational motion direction,
implying a shift from rotational to translational motion with energy release governed by the entropic ratio 1,4142. This
phenomenon occurs during light-matter interactions, such as the photoelectric effect. Orbital electrons transition to
higher orbitals (internal photoelectric effect) or escape the atom (external photoelectric effect). Sufficiently intense
radiation may induce macroscopic translational motion.

In modern photon quantum engines, superluminescent atoms pass through the working medium (photon gas).
Such engines, developed by Korean physicists at Seoul National University [19], achieve high efficiency (85% at 10
kW laser power) with zero net entropy production. Propulsion arises from internal entropic conformational processes
during the & — € transition. A simplified photon engine model, as described in a patent [15], generates thrust via a
high-power laser beam directed at a mirror system. In this isolated system, net entropy remains zero, with traction
stemming from internal entropic conformational processes.

Another example involves the anomalous acceleration observed in the *Pioneer 10* and *Pioneer 11*
spacecraft [19]. This anomaly is hypothesized to result from anisotropic thermal radiation emitted by the probes.
Satellite thermal anisotropy is also considered when determining Earth’s gravitational field parameters [19]. Such cases
suggest that entropic conformational processes govern propulsion.

Conversely, a reverse transition from translational motion (vector ) to rotational motion (vector R) is
possible.

Specialized catalysts with optimal entropic properties can facilitate this transition, stabilizing numerous
physicochemical systems.

5. Entropic Constants in Cosmology

In the general case, a unified materialized natural system manifests itself in structural processes through the
interaction of two opposing substances: entropy and negentropy. At the same time, an energy transition between them
may occur — for example, a transition from negentropy (C) to entropy (R), during which translational motion changes to
rotational. This means that a process of conformational stabilization of atomic-molecular structures is underway.

It can be assumed that such phenomena energetically and constructively determine the main stages of
cosmological changes in the Universe. Initially, according to many studies [3, 6, 13], the Universe represented a
singular system with high temperature and density, moving translationally in space and at high speed. Interactions with
so-called "dark™ matter were also established, the energy of which, having opposite properties, obtained the name
negative energy [2, 14].

Based on the initial entropic postulates, there were originally two opposing entropic substances: the
negentropic substance — the singular system with its super-maximum energy, and the entropic substance — the "dark™
matter system with its "negative energy." The interaction of such subsystems at super-large masses could have had an
explosive character. This process occurred via the energetically most favorable transition from C to R. In the initial
singular system, processes stimulating the transition from translational to rotational motion were activated in all micro-
areas of its mass [17].

At the initial stages of evolution, elementary particle formation could have taken place, and at later stages,
under sharp temperature changes, atomic centers emerged with orbital electron movement. Contemporary scientific
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research has proven [3, 6], that the process of birth and development of the Universe proceeded through several main
stages, which are energetically confirmed by Hubble’s law and its constant parameters [11, 13] (Table 2).

Hubble Parameters by Stages of Universe Evolution

Table 2

Stage Evolution af) Hubble Parameter
Inflationary ax et (H? BT Poac,
3 M;°
— : 1 1
Radiation Dominance (@ tI) (H= E:'
S z Z
Matter-Dominated Stage (@ tT) (H=2)
— s Hi-, 8n
A — Dominance (acce™) (H® =3 6Py

Based on these Hubble parameters, the law of accelerated expansion of the Universe was derived [11, 13].
Each parameter in a given stage has a constant numerical coefficient. Comparisons showed that it has a direct

mathematical relation to the main entropic parameter tg g with an accuracy from 0% to 5.7% (Table 3).

However, the numerical values of the Hubble parameters calculated by various methods have approximately
the same relative difference among themselves [11, 13].

Ratios of entropy constant and Hubble coefficients

Table 3

Stage of Evolution Entropic Relations Relative Difference
Inflationary Bﬂr\% 2,3%

tg’ ~ (5)
Radiation Dominance tgip =2 0%
Matter-Dominated Stage - 3 5,7%

99 %3
A — Dominance Eﬁ% 2,3%

7 by
tg% ~ (5

From Table 3, it can be seen that the degree of tgg changes in stages with the evolution of the Universe. In the
overall dynamics of cosmological processes, each subject can perform at least one, two, or three motions, while some
can do so simultaneously. At each stage of evolution, there are specific S-P transitions, the number of which may be
equal to the number of simultaneously occurring motions. Therefore, it can be assumed that the entropic kinematics of
the mutual influence of such processes can be assessed through the degree in the exponent of tgg, which corresponds
to the number of such motions or the number of specific entropic conformations.

The established equality of Hubble’s constant coefficients with the main entropic parameter proves that the
birth and development of the Universe proceeded and continues according to entropic principles.

Conclusion

This approach is not fundamentally new, and the examples presented are not unique. In 1943, E. Schrodinger,
in the book “What is Life?”, explained that in a living system, negative entropy created by the organism compensates
the flow of positive entropy. Similarly, thousands of years ago, Chinese medicine established that all phenomena of the
world and nature can be considered as the interaction of two opposite beginnings of a unified reality. In dialectics, the
principle of unity and conflict of opposites is performed. In chemical kinetics, Le Chatelier's principle holds: Under
external influence on an equilibrium system, equilibrium shifts toward the process counteracting that influence.

The conditions of the entropic methodology comply with N. Bohr’s Complementarity Principle: to fully
describe quantum-mechanical phenomena, it is necessary to apply two mutually exclusive (complementary) sets of
classical concepts, whose combination provides comprehensive information about such phenomena as wholes — for
example, describing an object as both particle and wave.

Thus, the original entropic relations determine the general principles of many physicochemical regularities.

Summary:
1. The geometric-geodetic angle (p = 54.733°) is defined as the ratio of two components: negentropic C
i

(linear acceleration, &) and entropic E (centripetal acceleration az), where tg ¢ = 2.
2. It is shown that the transition & — £ corresponds to changing rotational motion to translational with
energy absorption; the reverse transition £ — & - from translational to rotational - is also possible.
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3. Examples from composite material reinforcement, photon engines, and cosmological data demonstrate the
universality of the angle ¢ in systems dominated by entropic transitions.

4. A direct mathematical connection between tg ¢ and constant coefficients in cosmological Hubble
parameters has been established.

5. The dynamics of entropic interactions determine conformational processes of the birth and development of
the Universe.
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SHTPOINUMHBIE KOH®OPMAIIUU B TEXHUUECKUX CUCTEMAX M B KOCMOJIOT A
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Annomauusn. ['eomempuuecku-ceodezuueckuii yeon (p = 54.733°) onpedensemcs kax ommuowienue 08X

cocmassowux: nezaumponutino € (1uneinoe yckopenue, 8g) u smmponutinou R (yemmpocmpemumenvnoe
1

yekopenue tg), ede tg ¢ =22, [lokaszano, umo nepexod R — £ coomeemcmeyem cmene 8pawjamensho2o 08UNCEHUS HA
nocmynameinbHoe ¢ nozioujenuem snepeuu. M 6ozmoorcen oobpammsiil nepexod L — R om nocmynamenbHozo 08udiceHus:

K epawamenvnomy. Ha npumepax apmupoeanus KOMROSUMHBIX MAMepuanos, QOmonHbX oOsueameneti U
KOCMONIO2UYECKUX OAHHBbIX NPOOEMOHCMPUPOBAHA YHUBEPCANLHOCHb Y2id ¢ 6 CUCHEMAX ¢ OOMUHUPOBAHUEM
IHMPONUTIHBIX NEPEX0008. YCmanoBieHa NPAMAs MAMEMAMUYECKAsl C6A3b g ¢ C NOCHMOSHHLIMU KOIDPuyuenmamu 6
KocMono2uyeckux napamempax Xabona. JJunamuxa s3HmMponuiiHbIX 63auMo0eicmeuti onpeoensien KOHpOpMayuoHHble
npoyeccyl podcoeHuss u passumus Beenennoil.

Knrwouesvle cnoea: ['eodesuyeckuil Y20/, SHMPONUs, He2IHMPORUs, KEAHMOGble 08ucament, KOMHOUMHbLE
Mamepuansl, KOCMOJIO2UYECKUE CUCTNEMD.
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THE ROLE OF PARAMAGNETISM
IN THE FUNCTIONING OF NUCLEOSOMES AS BIOEMITTERS
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Abstract. The article provides a possible mechanism for the formation of frequency-wave emissions by
chromosomal sets in bioorganisms. A prerequisite for the formation of radiation is the presence of three components in
the nuclei of the bioorganism: water molecules of various structures, DNA, octamers based on histone proteins. These
same components initially form nucleosomes, and from them chromosomes and chromosomal sets of the bioorganism
are formed. The nucleosome is formed initially on the basis of histone proteins formed in the form of a rod, in which a
paramagnetic moment is realized in the presence of water molecules. This paramagnetic rod is wrapped 1.6 turns with
a conductive fragment of a DNA molecule with a specific set of nucleic acids. The consequence of this factor is the
formation inside the cell nucleus of the bioorganism of the primary element of the receiving-transmitting bioemitter -
nucleosome, generating radiation with specific frequency-wave parameters. This bio-emitter can be considered the
energy-information primary element of the bio-organism. Then, chromosomes and chromosome sets with radiation with
strictly individual frequency-wave parameters are formed from the nucleosome chain, which determine the life
processes of each specific bioorganism.

Keywords: intracellular water, DNA, histone proteins, amino acids, nucleosome, chromosome,
paramagnetism, bioemitter, cell nucleus, functioning of bioorganism.

Introduction

Note that this work is a continuation of series of earlier articles by the authors, some of which were published
in 1999, 2023 and 2024 [4-6]. Studies of the cellular structures of bioorganisms aimed at explaining the energy nature
of the functioning of chromosomes, without which physiological processes in bioorganisms are impossible, are few and
contradictory. So in the works of Garyaev P.P. [3] attention is paid to chromosomes, as receiving — transmission
antennas, without explaining the mechanism by which the generation and absorption of wave processes occurs. In these
published studies, the influence of the structural state of the water molecule in the implementation of energy processes
in the bioorganism cell was not taken into account. Zenin S.V. [7], Ignatov I., Mosin O.V. [8] present structural features
of water molecules that are of undoubted interest in terms of the mechanism of functioning of intracellular aqueous
solutions. However, in these works there is no mention of the structure and functioning of chromosomes, and the
associated generations with certain parameters of wave processes in the cell. We also mention the study of Gall L.P. [2],
in which the author to some extent clarified the role of water in the formation of paramagnetic properties of solitons in
living systems. At the same time, the role of histone proteins in the formation of bio-emissions, and the very fact of the
formation and mechanism of functioning of the bio-emitter in bio-organisms was not presented in this work.

The purpose of this article is an attempt to establish patterns in the formation and functioning of cellular
structures of the bioorganism, as an information and energy transmitter and receiver of radiation, which provides
regulation of the life of biosystems from the point of view of physical biochemistry.

For this purpose, the mechanism of nucleosome formation and their functioning as a bioemitter is described,
based on three main interconnected intracellular components, namely structured water, DNA, histone proteins and,
hereinafter referred to as a biotriad.

Main part

Let us denote several facts (categories) without which the life of biological objects on Earth would be
impossible:

1. The presence of water, the content of which in various bioorganisms is from 50 to 99.9% of water. In the
same bioorganisms, the water content in which remains for some reason less than 50%, irreversible processes occur,
and they die.

2. The discovery of the famous Nobel laureates James Watson and Francis Crick of the structure of
deoxyribonucleic acid (DNA) in the form of a double counter-directed spiral and further studies of the features of the
functioning of chromosomes (chromosomal sets) in living bioorganisms largely determined both the possibility of the

© Genel L.S., Rudenko V.L. / T'enens JI.C., Pyaenko B.JIL., 2025
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functioning of physiological processes throughout the living and the transmission of hereditary signs in the chain
"ancestor-descendant".

3. It is known [1] that histone proteins are involved in the processes of cell division and DNA compactization,
the role of which in the structure and structure of chromosomes is difficult to overestimate. At the same time, as will be
shown below, the ability of histone proteins to participate (together with other components of the biotriad) in the
formation of an energy information emitter in the cell nucleus is also an integral source of life functions of
bioorganisms.

Based on the above three factors, we will build a model of a bio-emitter, the presence of which ensures the
possibility of functioning and synchronization of all physiological and energy processes in a bio-organism.

According to the authors of this article, the nucleosome is the elementary cell of the bioemitter — chromosome.
The nucleosome consists of a positively charged octamer formed from 4 histone proteins (histone tetramer H3 — H4
and two H2A — H2B dimers), wrapped 1.6 turns with a negatively charged fragment of a DNA molecule located in the
aqueous environment of the cell nucleus.

The mechanism of formation of wave radiation generated by the nucleosome bioemitter is associated with the
occurrence of paramagnetic moment in the octamer of histone proteins during the interaction of some fragments of
protein molecules with certain modifications of water molecules.

Figure 1 shows a typical variant of the possibility of paramagnetic moments in the molecules of some
fragments with benzene rings of amino acids in the composition of histone proteins when they interact (with three of the
many) modifications of water presented in this article as an example, including:

a) interaction with negative charge of water dipole;

b) interaction with positive charge of water dipole;

c) reaction with a negatively charged fragment of a hydrogen peroxide molecule;

d) reacting with a positively charged hydroxonium ion.

Variants of interactions: a) and b) form a weak magnetic moment; c¢) and d) — stronger magnetic moment.

a)

©)

Fig. 1. The principle of the formation of magnetic moment in nucleosomes during the interaction of some modifications of water with
the benzene ring, which is part of the molecules of a number of octamer amino acids from histone proteins
(Comparative relative magnitudes of magnetic moment (Pm) are shown on the magnetic moment meter and inside the benzene ring)

Some aromatic and basic amino acids, in particular tyrosine, histidine and phenylalanine, which contain
benzene and other types of rings, have similar properties that ensure the formation of a magnetic moment in the
nucleosome in contact with water molecules.

Amino acids that can ensure the formation of a paramagnetic moment when interacting with water molecules
can also include amino acids that are part of histone protein molecules that have fragments with chemical double bonds,
including arginine, glutamine and aspargin. As an example, Figure 2 shows an example of the formation of a magnetic
moment when glutamine reacts with three modifications of water.
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Fig. 2. Variants of paramagnetic moment formation in the interaction of glutamine (amino acids with a double chemical bond) with
water dipoles (a) and (b), with hydrogen peroxide (c) and with hydroxonium ion (d)

The choice of the above amino acids is not accidental. So, if we consider benzene rings and double bonds in
the composition of amino acid molecules located in pure histone proteins, then they are electrically neutral. At the same
time, in bioorganisms, fragments of amino acids in histone proteins interact with intracellular water molecules of
various structural modifications [8]. In this article, three of the most typical modifications of water molecules are
selected as an example: H,O; hydrogen peroxide H,0, and hydroxonium ion H;O". All these presented modifications,
having different dipole moments, interact with the residues of aromatic and other fragments of amino acid molecules.
At the same time, the configuration of electronic clouds changes and, accordingly, the electronic density shifts inside
benzene and other rings and double chemical bonds. Thus, there is a possibility of the formation of an area of space not
occupied by an electronic cloud and the formation of a potential, which in turn can ensure the occurrence of a magnetic
moment, that is, paramagnetism in the molecules of histone proteins, and then in the nucleosome, as shown in Figures 1
(@ b, c, d)yand 2 (a, b, ¢, d). The magnitude of the magnetic moment induced in the nucleosome is formed as a
combination of paramagnetic fragments in amino acid molecules in histone proteins interacting with water molecules.

We add that electromagnetic radiation would be impossible without taking into account the fact that DNA,
having water molecules in its composition (Figure 3), is electrically conductive. Parameters of frequency-wave
radiation of nucleosomes depend on location of nucleotide sequences in DNA in region of its connection with octamer
from histone proteins.
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Fig. 3. DNA fragment with monomolecular layers of water
When compacting DNA, a nucleosome is formed around a rod of histone proteins, which is the primary

elementary bioemitter. One of the possible schemes of nucleosome formation as a primary component of the radiator
chromosome is shown in Figure 4.
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Fig. 4. Nucleosome emitter diagram

The formation of a nucleosome bio-emitter, chromosomes, chromosome sets in the cell nucleus is shown in
Figure 5.
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Fig. 5. Scheme of formation on the basis of a triad consisting of water, DNA and histone proteins, chromosomal sets,
as sources of frequency-wave radiation in bioorganisms

It should be noted that the presented mechanism of formation and functioning of bioemitters in a bioorganism
will allow in the future to take a fresh look at the vital activity of a living bioorganism. And also to assess the level of
influence on the development of the bioorganism of external radiation, including the Earth's magnetic field; various
radiations from the Sun; radiation from human life products. According to the authors of the article, further research in
this area will open up prospects for making significant changes in the understanding of such aspects of human life (and
other bioorganisms) as medicine, education, ecology and many others. Further publications by the authors of the article
will be devoted to this topic.

Conclusion

1. It has been shown that the main components that provide wave radiation of nucleosomes are structured
intracellular water of various modifications, DNA and octamers from histone proteins — (Hs-H4)2 + H,A-H,B. This
complex provides the formation of paramagnetic properties in the nucleosome as an elementary primary bioemitter. It is
noted that the frequency-wave parameters of nucleosome radiation are due to the location of fragments of nucleotide
sequences in that part of DNA that is wrapped around a rod of histone proteins interacting with water molecules of
various structures. On the basis of nucleosomes, chromosomes and, ultimately, chromosome sets are formed inside the
nuclei of the cells of the bioorganism. We add that the parameters of the frequency wave radiation of chromosomal sets
are strictly individual for each specific bioorganism.
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2. The important role of some fragments of amino acids, which form the basis of histone proteins in the
octamer and, accordingly, in the nucleosome, responsible for the formation of paramagnetic properties, is indicated.
These include benzene rings, double chemical bonds, as well as some other fragments of molecules.

3. Nucleosomes, chromosomes and chromosome sets interacting with water molecules of various
modifications inside the cell nucleus are proposed to be considered as transceiving bioemitters with certain frequency-
wave parameters that determine physiological laws and ensure the existence and development of a bioorganism from
conception to the end of life.
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Annomauyus. B cmamve npugooumcst 603MOMCHbIIL MEXAHUZM NPOYECca QOopMUPOBANUs YACMOMHO-60THOBbIX
UBTYHeHUL XPOMOCOMHbIMU —Habopamu & Ouoopzanuzmax. Heobxooumvivm yciosuem 051 OpMUPOSAHUS U3LYHEHUL
A6NAEMCs HaNUyUe 8 10Pax KIemoK OU0Opeanu3Ma mpex KOMNOHEHMOS8. MOLEKYI 800bl paziuuno2o cmpoenus, /JHK,
OKMAMepo8 HA OCHOBe GENK08 SUCHOHO8. DU Jice KOMNOHEHMbL NEPEOHAUANILHO (DOPMUPYIOM HYKIEOCOMbL, d U3 HUX
00pa3yI0MCsL XPOMOCOMBL U XPOMOCOMHbIE HADOPbl Ouoopeanusma. Hyxkieocoma gpopmupyemcs nepsonauaivho Ha 6ase
6enKos 2UCMOHO08, CHOPMUPOBAHHBIX 6 OpME CMEPIICHS, 8 KOMOPOM 6 NPUCYMCMEUU MOLEKYL 800bl Pedu3yemcs
NApaAMASHUMHBLL MOMeHm. Dmom napamazHumuwlll cmepoicenb 00epuym na 1.6 06opoma mMOKOnpo8oOSUUM
@pazmenmom monexyavl JJHK ¢ konkpemuwvim Hab6opom Hykieunoswix kuciom. Credcmeuem 3mozo (hakmopa seisiemcst
Gopmuposanue guympu 10pa Kiemku 6GUOOP2AHUIMA NEPEUYHO20 INEMEHMA NPUEMO-NEPEOAMOYHO20 DUOUITYYaAmENs
—  HYKIEOCOMbI, 2eHePUPYIOue20 U3NYHeHUsl C KOHKDEMHbIMU YACMOMHO-60IHOGLIMU — napamempamu. mom
OUOUBIYUAmMENb MOJICHO CUUMAMb IHEPZOUHDOPMAYUOHHBIM NEPEULHBIM INEMEHMOM OUuoop2anuzma. 3amem u3 yenu
HYKAEOCOM  (DOPMUPYIOMCL XPOMOCOMbL U XPOMOCOMHbIE HAOOPbL C UIYYEHUSMU CO CHPO20 UHOUBUOVAIbHBIMU
YACMOMHO BOTHOBLIMU NAPAMEMPAMU, ONPEOETSIIOUIUE IHCUSHEHHbLE NPOYECCHL KAANCO020 KOHKPEMHO20 OU00P2aHU3MA.

Kniouesvie cnosa: snympukiemounas 6ooa, /[[THK, benxu cucmonnl, aMuHOKUCIOMDL, HYKIEOCOMA, XPOMOCOMA,
napamaznemusm, OUOU3IYyYamens, 10po K1emKu, QYHKYUOHUPOBAHUE OBUOOP2AHUIMA.
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BECEHHUI ®UTOIIJIAHKTOH O3EPA 3AMOHBOBO
BYXAPCKOM OBJIACTH Y3BEKUCTAHA

3.A. Mycradaesa, MIaamuid HayIHBIH COTPYIHUK
WHcruryt 300morun Akagemnu Hayk Y36ekucrana (r. Tamkent), ¥Y30ekuctan

Annomayus. B oannoii cmamve npugedenvl pe3yibmamsl UCCIe008amMenbCKux pabom no ozepy 3amon6060
byxapcxoii obracmu Y36exucmana 3a secennuti nepuod 2024-2025 ze. U3yuenvl 6u0080U cocmas u maxkcoOHOMUYeCKdsl
CMpPYKmMypa coobujecms eecenne2o (umoniankmona. B eecennux 4 npobax ¢pumonnankmona 2024 2. ommeuero — 74
8U0A OP2AHU3MO8, U3 KOMOPBIX Npooyyenmos 69 61008, pazHosuoHocmell U GOopmM MUKPOBOOOPOCel, U3 pynnvl
KOHCYymenmos — 5 eudos. B 2x npobax ¢pumonnanxkmona 2025 2. ommeuero 85 6u008 opeanuzmos, uz Komopwix
npooyyenmos 81 6uod, pasHosuoHocmeu u Gopm MuKpogooopocell, u3 KOHCymenmos — 4 euda. B ¢pumonnankmone
secenne20  nepuooa  npeobaadaiom WUPOKO-pACNPOCMpatenHble  NPecHO800HO-COIOHO8AMOBOOHbIE U
CON0HOBAMOBOOHBIE 8UObL, XAPaKmMepHbie ONA -, f-0- U a-Me30canpoOHOll 301blL 3az2psA3HeHUs (YMEePEHHO-3a2PA3HEeH bLe
8000l C 3AMEMHBIM NOBLIUWEHUEM MUHEPATUZAYUL B00bL).

Kniouegvie cnosa: o3zepo 3amonbobo, Ysbexucman, gumoniankmoun, Makpogumel, IKOIOUUECKUE
Xapakmepucmuxu.

BopoeMbI-HaKOUTENM KOJUICKTOPHO-APEHAKHBIX CTOKOB M BO3BPAaTHBIX OPOCHTENBHBIX BOJ 00pasyroT
NPUHOUIAANEHO HOBYIO TpYIMIy BOJOEMOB AHTPOIOTEHHOTO IpoucxokaeHus. OOpa3oBaHMe OHOIICHO30B STHX
BOJIOEMOB IIPOMCXOJUT B CJIOKHBIX, IIOCTOSTHHO M OBICTPO MEHSIOMIMXCS YCIOBHUSIX IOJ] BIMUSHHEM (POPMHUPYIOLIETO HX
CTOKa M XHMHYECKOTO cOCTaBa BOJ. BONBIIMHCTBO 03ep B Y30EKHCTaHE SBISIFOTCS TAaKUMH OOpa30BaBIIMMUCS B
MOCJIEIHUE  JICCATHIIETUSI COJIOHOBATOBOIAHBIMH HAKOMUTEISIMU KOJUIEKTOPHO-PEHAKHBIX BOJ. PamnmoHambHOE
UCTIONIb30BaHNE OMOIOTMYECKON IMPOXYKTUBHOCTH STHX BOJAHBIX 3KOCHCTEM B PBHIOOXO3SIHCTBEHHBIX LIEIAX SBISACTCS
aKTyaJIbHEHIIEH 3a1aueii CErOIHALIHErO JIHS.

Osepo 3amoH0000 (CosieHOE) — COJIOHOBATOBOJHBIH CTOYHBIA  BOJOEM, PACIOJ0KEHO Ha TEPPUTOPHU
Kapakysbckoro paiiona byxapckoii obmactu Y30ekucrana. ITutaercst 3a cueT COPOCHBIX KOJUICKTOPHO-IPECHAKHBIX
BOJI, TOCTYMAIOLINX C BOCTOYHOI "yacTH depe3 3amagHo-PoMuTaHCKUH, ¢ 10ro-BocToKa yepe3 Karrakynb-mxeHauckui,
¢ 1ora — yepe3 KapakynbCkuil KOIIEKTOPEI.

O6mas mromane BojgoeMa B Hacrosmiee BpeMs 7940 ra (mepBoHadansHO 5700 ra), amuHa 8,8 kM, mmpuHa 5,1
KM, MaKCUMaJbHas yOnHa 8 M, mpeobnamatonue riryouHsl: 1-2 M, 00seM Boasl 250-300 MITH/M, MPO3PaYHOCTh 2,7 M
(mo mucky Cekkn). beperoBast TMHNS M3pe3aHHast U MOJIOTasl; XapakTep HOHHBIX OTIIOXKEHWH — Cephlii MJI C HAHOCAMHU
TMIeCKa; JTHO JIOCTATOYHO POBHOE, 3apOCIIee BBICIICH BOJHOW pacTUTENbHOCTHIO. [IpuOpexHast BOAHAS pacTUTEIHLHOCTh
paseuta xopowo 1o 100% mpoekTHBHOE MOKphITHE Mo Oepery u mpeactasieHbl Bugamu: Ceratophyllum demersum,
Polygonum amphibium, Myriophyllum spicatum, Potamogeton pectinatus, P. crispus, P. nodosus, P. perfoliatus, Typha
laxmannii, Phragmites communis. A Takkxe mpeacraBieHbl TpOCTHUKOM — Phragmites communis, porozom — Typha
angustifolia, Bufomus sp, Scyrpus sp., xapoii Chara sp. O3epo 3apactaeT HEpAaBHOMEPHO W HOCHUT (pparMeHTapHbIH
XapakTep, IPEUMYILECTBEHHO B IPHUOPEXKHON 30HE, TJIe TOCIIOICTBYIOT TPOCTHUKH U POTO3BI.

MaTepuaja ¥ MeTOAbI HCCJIEI0BAHMA.

OOBEKTOM HCCIEeIOBaHUK OBUIM KOJMYECTBEHHOE M KAaueCTBEHHOE pa3BUTHE (PUTOIUIAHKOHA, KaK OJHOTO M3
IoKa3aTesel eCTeCTBEHHON KOPMOBOH 6a3bl.

@OUTOIUIAHKTOH — MHKPOCKOITMYECKHE PACTHTENbHBIE OpPraHM3MbI, CBOOOJHO IapsIlde B TONIIE BOJBI U
OCYIIECTBIISIOIINE (POTOCHHTES, U SIBJISIONIMICS OJHUM W3 BAHEHIINX 3JIEMEHTOB BOJIHBIX SKOCHCTEM, YIaCTBYIOIINX
B ()OPMUPOBAHUH KAau€CTBA BOJ U IIPOJLYKTUBHOCTH BOZOEMA.

IIpo0sI puUTOIITAHKTOHA OTOMPATUCH OJHOIHTPOBEIM OaToMeTpoM PyTrTHEpa; cnmBamuck mo 250 v B 500 mu
MOCYJy, CMEMIMBAIUCH (T.e. OTOMpaich WHTErpaibHble NMpoObl). st «Msarkoi» ¢ukcanum npob (uTOMIaHKTOHA
ucnoinb3oBanu pactop Jlroromns (o cnabo-xentoro 1sera) ¢ nocneayrommm gobasnennem opmanuaa (10 mur 40%-
HoTO (hopManmHa focTatoqHo i 0,5 1 mpoOsr).

C6op mpo6 (PUTOIUTAHKTOHA TPOBOAWJICS IO OOIMICTPUHATHIM THAPOOHOJOTHIECKUM MeToaukaMm (Ycaues,
1961; Kucenes, 1969; Tansckux, 1997, ®enopos, Kankos 2006, MycrtadaeBa u ap., 2017), a ansa uaeHTUDUKATAN
BHJIOBOTO COCTaBa MHUKPOBOJOPOCIEH HCIOJIb30Bal onpenenutenu (3adenwna u mp., 1953; Kypcanos u np., 1977;
dayna asporenkoB, 1984; Makpymus, 1974; Momkosa, I'omtep6ax, 1986; My3adapos u ap., 1988; Xamuwios u ap.
2014); Streble, Krauter, 1988) u np.

Pe3yabTaTsl n nx ob6cyxaenne. COOp 1MoyieBOro Marepuala MpoBOAWICS B BeceHHUI nepuoasl 2024 u 2025
rojax Ha JIByX TOYKaX IO TOPH30HTaJIBHOM crpartudukanuu or mnosepxHoctu 0,5 M no 1,0 M royOuHBI, npu
Temmneparypax Boabl 18,5-24C°; nBeT BOAbI MEHSIICS OT CEPOBATO-3€]IEHOTO — 3€NIEHOT0; THO — TIECOK B MEPEMEIIKY C
CepbIMH M TEMHO-CEPBIMH WJIaMH, ¥ OTMHUPAIOIIEH pacTUTENBHOCTHIO, HAa TPEX OCHOBHBIX yJYacTKax 03epa: BHaJICHHE

© Mycradaesa 3.A. / Mustafayeva Z.A., 2025
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BOJ] U3 KOJUICKTOPOB, CPEIMHHAS YacTh ¥ BBIXOJ U3 03epa.

I'pyHT BOoJOEMa 3aBHCHUT OT y4acTKa, TaKk B LIEHTPAILHOW YacTH BOJOEMa I'PYHT HJIMCTBI CEpoOro CBeTa, B
NPUTOYHON YacTH BOAOEMa — IIECOK U Tayibka. B 30HE BIajeHHs MOABOIAIIErO KaHaja M BIOJb 3allaJHOro Oepera
TPYHTBI HMEIOT CEPBIi IIBET, IPUMECH IIECKA U MEJIKOTO I'PaBHSl.

CopeprkaHre paCTBOPEHHOTO KHCIIOPOa B BOJIE 332 BETETAIMOHHBINA ce30H Konebnercs ot 5,6 no 13,7 mrO/m.
AKTHBHas peakmus cpenpl BappupyeT B mpenenax pH 7,2-8,2. KommdecTBo OMOTEHHBIX 3IIEMEHTOB B BOJE HH3KOE,
conepxanue obuiero asora konebnercs ot 0,020-0,043 Nm%/1, obero docdopa — 0,001-0,002 M P/,

®dutonjJaHkToH o3epa 3aMoH0000. /[OMHHAHTHBI KOMIUIEKC BECEHHHMX (HUTOIUIAHKTOHHBIX COOOIIECTB
HCCJIEJOBAaHHBIX YYacTKOB 03. 3aMOH0000 OB Mpe/cTaBleH, MPEeXIe BCero, IPOAyLeHTaMHt, HAaHOOJBIIEro Pa3BUTHS U
pasHoo0pa3us CpeAr KOTOPBIX JOCTHIAIOT JHAaTOMOBBIC BOJIOPOCIH, CHHE3EJICHBIE U 3€JICHbIe BOJOPOCIH, a TaKXe C
€IMHUYHBIM OOMJINEM OTMEUYEeHBI AMHO(MUTOBBIE BOJOpOCHH (Tadmuna 1).

3a Bpemst BeceHHero (Mapt 2024 r.) obcnenoBanus ozepa 3amoH0000 Byxapckoit obsactu Obi10 oTOOpaHo 4
poObl PUTOILIAHKTOHA, Tie OBUT0 OOHApYXeHO 69 BHIOB, Pa3HOBHUIHOCTEH W (HOpPM MHKPOBOJOPOCIEH, U3 KOTOPBIX
cuneseneHbix (Cyanophyta) — 13 Bunos, auatomoBsix (Bacillariophyta) — 45 Bumos, 3enensix (Chlorophyta) — 8 BumoB
u nuHO(uToBEIX (Dinophyta) — 3 Buza.

B 2x npobax ¢uromnankrona 2025 roga Bcero Op10 oT™MedeHO 81 Bua, GopM U pasHOBUAHOCTEH, TAE TaK ke
OBLTH OTMEYCHHI B OCHOBHOM AHaTOMOBHIC (54 Buaa), cuHeseneHsie (11 BunoB), 3enensie (10 BHIOB) U TUHO(DHUTOBBIC
(6 BumoB) Bomopociad. MHUKPOBOZOPOCIH M3 OPYTHX OTHCNIOB B mpobax oOHapyxeHbl He ObUTH. TakcOHOMHYECKas
CTPYKTypa M KaueCTBEHHBIl cOCTaB coOOIecTBa (PUTOIUIAHKTOHA MCCIIEJOBAaHHBIX Y4acTKOB 03. 3aMOHO000 B MapTe
2024 wn anperne 2025 rogax npeacTaBieHsl B Tadbaune 1.

Tabnuya 1
TakcoOHOMHYECKHI CTPYKTYpa BeceHHEero GuTOMIAHKTOHA HCCJIEI0BAHHBIX YYacTKOB 03. 3aM0H0060

Taxkcon / Ne mpoOsr Ne 1l Ne 2 Ne 3 Ne 4 Ne 5 Ne 6
CYANOPHYTA 7 5 3 2 9 6
BACILLARIOPHYTA 40 15 19 12 51 30
DINOPHYTA - - 2 3 6 3
CHLOROPHYTA 7 4 3 2 6 8
KOJI-BO BJIOB 54 24 27 19 72 47

IHpumeuanue: 03. 3amonb6o60 NeNe 1-4 — Mapm 2024 2, NeNe 5, 6 — Anpenv 2025 2.

Cunesenenbie Bogopociu (Cyanophyta) uccienoBanHbIx yuacTKoB 03. 3UMOHO000 MpecTaBieHbl ciabo ot 2-
9; Bcero B BECEHHUX Mpobax oTMeueHo 16 BHIOB, 4To coctaBmio 17,98% ot obmiero uucna BuaoB. IlpeacraBieHsl
CHHE3eJICHbIC TUIAHKTOHHBIMU KOJIOHHATbHBIMU M HUTYATHIMH BOJIOPOCISIMH 3-, B-0-Me30canpoOHbIX YCIOBHIA U3 POIOB
Merismopedia, Microcystis, Synechococcus, Coelosphaerium, Gloeocapsa, Gomposphaeria u Buzabl cem.
Oscillatoriacea (1). KonuvecTBeHHOE pa3BUTHE CHHE3EICHBIX BOJIOPOCIEH yMEHbIIAeTcsi B mpobax OTOOpaHHBIX Ha
IITyOMHHBIX TOYKaX CepeauHBI o3epa (pUCYHOK 1). UHMCIEHHOCTh CHHE3ENEHBIX BOAOPOCIEH B BECEHHHX IpoOax
KoJIeOJIeTCs B mpeaesiax Ot 275,00%10°% kn/n o 2456,250%10° kn/n. Buomacca coctaBuia cooTBercTBeHHO — 10.850
mr/in — 41.175 mr/n mr/a (puc.1).

JuatomoBssie Bogopociu (Bacillariophyta) mo takconomMuueckoMy pasHOOOPA3UI0 3aHUMAKOT JOMHUHUPYIOIIEE
nosioxkenue B gurorutanktone (12-51 BuaoB), Bcero B npobax otMedeHo 57 BunoB wiu 64,04% ot obmiero koaudecTsa
BUIOB. BHOBO# cOCTaB ()UTOIUIAHKTOHA COCTABJISIOT NIMPOKO-PACIPOCTPAHCHHBIC [IAHKTOHHBIC MPECHOBOIHBIC O-3-
M TPECHOBOJHO-COJIOHOBATOBOIHBIE [-Me3ocanpobubie Buabl pogaoB Melosira, Cyclotella, Diatoma, Fragilaria,
Synedra u ap. Taxoke B mpobax MpUCYTCTBYIOT GUTOOSHTOCHBIE (POPMBI 3-01- U 0-ME30CarpOOHBIX YCIOBHHA BOAOPOCIEH
Denticula, Amphiprora, u ranoduibhsie conoHoBaro-mMopckue (opmbr Synedra minusculus, S.pulchella, Mastogloia
Smithii v.amphicephala, M.lanceolata, Amphora veneta, Amp.holsatica, Amp.proteus, Navicula Kolbei, N.protracta v.
v.subcapitata, N.spicula, Nitzschia obtusa u mp. YuCneHHOCTh IUATOMOBBIX BOJOpOCTEH B BECEHHHX MpoOax
KOJICOJICTCS B MpeieNax OT 181,250”‘103 KI/II 710 1750,00"‘103 KJI/11, a buomacca cocTraBuia cooTBeTcTBeHHO — 129.019
mr/n — 1590.281 mr/n (puc. 1).

B BecenHux mpo0ax OTMEYEHO Cllabo-yMepEHHO€e pa3BUTHE 3ejeHbIX (2-8 BumoB) Bomopocieit (Chlorophyta);
Bcero B mpoOax 3apeructpupoBano 10 BumoB, yto coctaBuio 11,24% ot obmiero koimdectBa BUIOB, GOpM U
pasHoBuaHOCTEH. IlpencTaBieHbl 3eleHBIE MIMPOKO-PACIPOCTPAHEHHBIMH [-ME30CanpoOOHBIMH BHIAMH U3 POIOB
Ankistrodesmus, Chlorococcum, Oocystis, Dictyosphaerium, Chlamidomonas, Palmella, Dunalliella, Scenedesmus,
Tetraedron u ap. YKHCICHHOCTD 3€ICHBIX BOZOPOCIEHl B BECCHHHX MPobax Komebiercs B mpegenax ot 18,750%10° ki/n
110 193,750%10° k1/11, a GuoMacca BecHoi coctaBma 7.050 mr/i1 — 83.788 mr/ (puc. 1).

C HeBbicokuM oOwmmeM 1-6 BumoB (6,74%) B HCCIIeHOBaHHBIX NPOOax OBLIM OTMEUYCHBI JTHHO(DUTOBBIC
(Dinophyta) Bomopocnu Bupamu u3 pogoB Glenodinium, Ceratium, Peridinium, YiciIeHHOCTH KOTOPBIX COCTaBHIIA
18,750*103 KJI/11 10 275,00*103 KJI/11, 2 6uomacca - 26.100 mr/n — 206.013 mr/x (puc. 1).
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Pucynok 1. CpasnumenvHas XapakmepucmuKka KauecmeeHH020 Pa3eumus 6eCeHHe20 YUmMONIAHKMOHA UCCIe008AHHBIX YYACNKO8
03.3amonb6060 3a mapm (NeNe 1-4) 2024 u anpens (NeNe 5, 6) 2025 22

BreiBoabl. Ha ocHOBaHMM NPOBENEHHBIX HCCIECJOBAaHWN BECEHHETO (UTOIUIAHKTOHA IO 03epy 3aMOHO000
MOJKHO 3aKJIFOUUTh:

— BECHOIl B mpo0ax (UTOIUIAHKTOHA NPeoOJaJar0T TUaTOMOBBIE BOJOPOCIH M OTMEYEHO Cllabo-yMepeHHOe
pa3BUTHE CHHE3EJICHBIX, 3€JICHBIX U JUHO(PHUTOBBIX BOJIOPOCIIEH.

— aHaJIM3 DSKOJIOTHYECKHUX XapaKTepHUCTHK OOHApy)XEHHBIX B COOOIIECTBaX JIMAaTOMOBBIX BOAOPOCIEH
CBUJIETEILCTBYET O TOM, YTO B YCJOBHUSIX COBPEMEHHON MMHEpalM3alluK BOJBI 03epa (UTOIUIAHKTOH IpeJCTaBlieH
IIPECHOBOIHO-COJIOHOBATOBOIHBIMH, COJIOHOBATOBOJHBEIMHU M COJIOHOBATOBO/IHO - MOPCKUMH (hopMamMu Bojopociei (1).

— HCCcIEOBaHHBIE y4JacTKH o3epa 3UMOHO000 oTHocsTcs K -, B-a-, a-mMe3ocarpoOHOH 30HE 3arpsi3sHEHUS
(YMepeHHO-3arpsi3HEHHBIE BOJIBI C 3aMETHBIM MTOBBIIICHHEM MHHEPAIN3aINU BOJIBI).

— IIpomyKnuoHHBIE BO3MOXXHOCTH (DUTOIIAHKTOHA 03€pa 3aMOHO000 HEBBICOKME. MakcHMabHas
YUCIIEHHOCTh OTMEYEHA B BECEHHHMH IIEpMOJ NpU Temueparype Boasl 24C° u npospaunoctd Boasl 130-150 cm, a
umerno 4050,0%10° ki/n, a Guomacca 1660.219 mr/i.

Jannass pa®ora ObUia BBINOJHEHA B paMKax OWJDKETHOW TeMbl: «l/3MeHEeHHe CTPYKTYpbl W JUHAMHKH
nonysinuit kaproeix (Cyprinidae) peib B ycioBHSIX M3MEHEHHsI BOJHOTO PEXHUMa BOJOEMOB», pasaen 2 «OieHka
COCTOSIHUS €CTECTBCHHOM KOPMOBOM 0a3bl 03ep 3amMon06000, Kapakeip, Asi3kaiia, yTOUHEHHE BUAOBOTO COCTABAY.

Bripakaro OmaronmapHocTh nokTopaHTy Jlaboparopun mxtuonorun u ruapoduonornu CobupoBy boOypy 3a
MOMOIIb B cOOpe MOJIEBOr0 MaTepHaa.

CIIMCOK JIMTEPATYPbI

1. bapunosa, C.C., Mensenesa, JI.A., Auucumona, O.B. BuopasnooOpa3ue BOIOPOCICH-UHIUKATOPOB OKPYKAFOIICH
cpenbl. — Tenb-ABus, 2006. — 498 C.

2. Bunorpaznoa, K.JI., l'omnepbax, M.M., 3ayep, J.M., Cno6nukosa, H.B. 3enensle, kpacubie u Oypbie Bogopociu. — JL.:
Hayxa, 1980. — 248 c. (Onpenenurens npecHoBoAHBIX BogopocTeit CCCP. Bem. 13).

3. 3abemmHa, M.M., Kucenes, U.A., Ilpomkuna-JlaBpenko, A.M., Llemykora, B.C. Ompenenurens mpecHOBOIHBIX
Bogopocieit CCCP. Tom.4. /lmatomoBsie Bogopociu. — M., CoBerckas Hayka, Bem.2. — 1953. — 620 c.

4. Kucenes, U.A. [InankTOH MOpell 1 KOHTHHEHTAIBHBIX BOJ0eMOB. ([[1aHKTOH MOpel 1 KOHTHHEHTAIBHBIX BOJIOEMOB) B
2-yx 1. — JI.: Hayka, 1969. — T.1. — C.123-258; T. 2. — C. 658.

5. Kypcanos, JLU., 3abenuna, M.M., Meiiep, K.U., Poxn, S.B., lemmuckas, H.M. Onpenenutens HU3IMINX PAaCTCHHI.
Bonopocnu. — M., U3xn-Bo «Coserckast Haykay, 1977, T.1, T.2.

6. Mormkosa, H.A., Tomnepbax, M.M. Omnpeznenutens npecHoBoaubix Bogopocieir CCCP. T-10, 3eneHbie BOIOPOCIH.
Knacc Ynorpukcoseie. — JI., U3a.80 «Haykay, 1986. —378 c.

7. My3adapos, A.M., Oprames, A.D., Xamuos, C. Onpenenurens cHHe-3eleHbIX Bogopocineid Cpennedt Asmn. T.2,3. —
Tamkent, @an, 1988. — 1216 c.

8. Mycradaesa, 3.A., Mup3aes, ¥Y.T., Kammnos, B.I'. MeToasl runpoOHOIOrnIecKOro MOHUTOPHHTa BOIHBIX OOBEKTOB
V36ekucrana // Meroauueckoe nocobue. — Tamkent: Haspys. — 2017. — 112 c.

22



ISSN 2311-2158. The Way of Science. 2025. Ne 8 (138).

9. Pekomenpanuu. MeTobl THIPOOUOIOTHIECKOTO MOHHTOPHHTA BOJHBIX 00BEKTOB perroHa llenTpansHoit Asuu: Ilog
pen. B.H.Tanbckux, PY3 52.25.32-97. — Tamkent. — 1997. — C. 67.

10. YHupUIupoBaHHBIE METOABI HCCIEIOBAHUS KayecTBa BoA. MeToasl Onoiornyeckoro anaiusa Box. — M.: COB, 1976. —
4.3, 185 c.; Ilpunoxenue 1: Muaukatops! campobroct. — 1977. — 91 c.; Ipunoxenne 2: Atnac canpoOHbIX opraHu3MoB. — 1977, —
227 c.

11. Ycaues, I1.1. KomnuectBeHHast MeToanka coopa u o6pabdortku ¢puromtankrona. Tpynst BI'BO, 1961, Bem. 11. —c. 411-
415.

12. ®enopos, B.JI., Kankos, B.U. TIpaktudeckast ruipoOHONIOTHs MPECHOBOJHBIX 3KocucTeM. — Mockea, MI'Y, 2006. —
365c.

13. Xamunos, C.A., Wlosky6os, P.III., Mycradaesa, 3.A., Opramesa, X.D., Kapumos, B.K., Toxubaes, T.K.,
AnnmkanoBa, X.A. Onpenenurens BOJIbBOKCOBBIX Bogopociel Y3bekucrana. — Hamanran, 2014. — 215 c.

14. Streble, H., Krauter, D. Microflora und Microfauna des subwassers. Das Leben im Wassertropfen, Franckh-Kosmos
Verlags GmbH, Stuttgard, 1988. — 399 p.

Mamepuan nocmynun 6 pedakyuro 08.08.25

SPRING PHYTOPLANKTON OF LAKE ZAMONBOBO, BUKHARA REGION OF UZBEKISTAN

Z.A. Mustafayeva, Juniors Scientific Researchers
Institute of Zoology of the Academy of Sciences of Uzbekistan (Tashkent), Uzbekistan

Abstract. This article presents the results of research work on Lake Zamonbobo in the Bukhara region of
Uzbekistan for the spring period of 2024-2025. The species composition and taxonomic structure of spring
phytoplankton communities have been studied. In the spring 4 samples of phytoplankton in 2024, 74 species of
organisms were noted, of which 69 species, varieties and forms of microalgae produced, and 5 species from the group
of consults. In 2 samples of phytoplankton in 2025, 85 species of organisms were noted, of which 81 species of
producers, varieties and forms of microalgae, and 4 species of consults.Widespread freshwater-brackish and brackish-
water species predominate in the phytoplankton of the spring period, characteristic of the -, f-a- and a-mesosaprobic
pollution zone (moderately polluted waters with a noticeable increase in water mineralization).

Keywords: Lake Zamonbobo, Uzbekistan, phytoplankton, macrophytes, ecological characteristics.
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Technical sciences
Texnnqeclme HayRI/I

YIK 621.548.4

HOBBIE KOHCTPYKIMHU BECIIOTUHHBIX THJIPOSJIEKTPOCTAHIIUI

FO.Bb. CokonoBcKHil, KAHIUAT TCXHUICCKUX HAYK, HE3aBUCUMBIH UCCIICIOBATEIb
(HoBocubupck), Poccnst

Annomayus. B nacmosiyee 6pems WUPOKO UCHONb3VIOM JHEPIUI0 GOO0AHO20 NOMOKA NJIOMUHHbIE U
becniomunnsie eudposnexkmpocmanyuu (BI'2C). Ho niomunnsie 0bradaiom psaoom CyujeCmeeHHblx HedOCmamKos, K
KOMOPbIM  OMHOCUMCSL  8PEOHOEe  GIUSIHUE HA  OKPYICAIOWYI0  CPedy, CIOACHOCMb U  O0PO208U3HA nepedayil
9eKmMpOIHEp2UU 8 YOaLEHHbIEe PALIOHbL. B maKkux nyHkmax HeoOxo0umo UCnoIb308ams AlbMePHAMUGHbIE 6APUAHMDL,
nanpumep, BI'DC. BI'OC — eudposnekmpuueckue Cmanyuu, KOmopwvle UCHOAb3VIOM eCMeCmEeHHYI0 dHepeuio NomoKa
60061 €3 NOCMPOTKY NIOMUH, CLYHCAWUX 0TIl NOBLIUEHUSL YPOBHS 800bI HAO 2UOPOASPeSaAmoM.

Knrouessvie cnosa: sunm, kapkac, mexkywas cpeda, 106060e COnpomusnenue, 2u0poOUHAMUYecKue Kpolibs,
2UOpasnUyecKuli NOMOK, Xopoa, Y20Jl AMaKy, YenHas MmpaHCMUCUs, 36e3004KU, 2EHePAMOPHbLIL OIOK.

1. BBenenme. AHAJTU3 HMCTOYHHKOB. VI3BeCTHBI KOHCTpyKmmu padortatommx BI'DC u psg HOBBIX
3aMIaTCHTOBAHHBIX KOHCTpYKUMHM [1]. 3HaunmTenpHass 4YacTb THMIPOIHEPreTHYECKOrO MNOTEHIMANa MalbIX pPeK
cocpenoroueHa B Cubupw, a taxke Ha JlampaeM Bocroke, Ha CeBepHom KaBkase, Ypaie, B Kapemnn u Mypmanckoit
o0sactu. VcnpITaHbl ¥ IPOIUTH POBEPKY PEAbHOM SKCIUTyaTallueH Ha TaHHBI MOMEHT CJICIYIOIUE YCTAHOBKH:

1. OpuHouHBIN ruApopoTOop. IS MONy4eHHUs 3JIEKTPUUECKOM SHEprHH HCIONIB3YyeTCs BOJASHOE KOJIECO MU
BUHT, KOTOPBIH IIPOCTO OIYCKAaeTCs B BOAY U SIBISIETCS paO0OYMM OPraHOM.

2. PykaBubie ['DC. IlpencraBnensl B Buie TpyObl, ciyxamied A 3a0opa BOJBI U3 MOTOKA M CIIyCKa €€ Ha
THIpoarperar, pacioI0KeHHBIN HIKe 110 TeYEHHIO.

3. T'mpnsanusie ['DC baunoBa. Ha Tpoc, MCHONHSIOMMIA pOJIb TMOKOTO Bajla, HaHM3BIBAIOT BHHIPOTOPEI
MOJOOHO THPISHAEC W 3aKpPEIUIIIOT Ha MPOTHUBOIOJIOXHBIX Oeperax. Ilo pacueram ycTaHOBJIEHO, YTO MPU CKOPOCTH
TEUYCHHUS TOPHOTO pydbs 6,5 m/cek, ans momydeHus 100 kBT ¢ ycTaHOBKH, HEOOXOOUMO OKOJIO 15 MeTpoB Tpoca mpu
TOJIIIUHE 4 CM.

4. becmotunnas I'DC JlenéBa [2] ucnoibp3yeT OpUrHHAIBHBIN, paHEe HE UCMOIb30BABLIMICS HU B OJHOM U3
CYIIECTBYIOIMX KOHCTPYKIHH, CIIOCO0 IOJy4eHHs SHEPrHH Kak M3 BOJHOTO IIOTOKa JIIOOOTO BHma (peKk, pydbeB,
MIPUIMBOB, MOPCKOI1 BOJIHBI U T.1.), TaK U3 ABIKCHHS BO3AYIIHBIX Macc. [Ipu 3TOM HCIIONIB3yeTCsl €CTeCTBEHHBIH MOTOK,
0e3 mpeIBapUTEIHLHOTO MPeoOpa3oBaHus (CTPOUTENLCTBA aM0).

KoncTpykuust nBuraTtens uid yTWIM3aIMM SHEPrMH Tekymieil cpembl mo Puc. 1, 2 comepxuT Kapkac c
MIPOXOAHBIMU OKHAMH, YCTaHOBJIEHHBIE B KapKace C BO3MOXKHOCTBIO BpAIEHUS BaJlbl, OJAWH M3 KOTOPBIX CBS3aH
KMHEMATHYECKH C 3JIeKTPOTeHepaTopoM. I 'MOKMI 3IeMEHT OXBaThIBAE€T YIOMSHYTBIE Bajbl U CHAO0XEH JIOMACTSIMH,
3aKpeIUICHHBIMH Ha HEM C BO3MOXHOCTBIO NOBOpoTa. [Ipm 3TOM Ha BHYTPEHHHX MPOIONBHBIX CTEHAaX Kapkaca
BBITTOJTHEHBI HAIIPABJIAIOINE C T1a3aMH, a JIONACTH CHAOXKEHBI IITHIPSIMU C POJIMKAaMH, YCTAHOBJICHHBIMH B YIIOMSTHYTBIX
naszax. Kapkac pas3melneH nomnepek 1otoka Tekymen cpeapl. JlomacTu 3akperieHbl Ha THOKOM 3JIEMEHTE CBOCH CpetHei
4acThI0 M Pa3MEIICHBl C BO3MOJKHOCTBIO TEPEKPHIBAHHMSA MEXKIIONACTHBIX MPOMEKYTKOB OJHON BETBHU JIONATKAMU
JIpyroil BETBH M C BO3MOXKHOCTHIO WM3MEHEHHS CBOETO IIOJIOKEHUS OTHOCHTEJIIFHO T'MOKOTO 3JIEMEHTa Ha
MIPOTUBOMNOJI0XKHOE HA KPUBOJIMHENHOM y4acCTKE NEPEMEILEHUS TOCIEIHETO.

© Coxonogckuii 10.5. / Sokolovsky Yu.B., 2025
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Puc. 2

Kapxkac 1, B koTopoM Ha POJOIBHBIX CTEHKAX BBIOIHEHBI IPOXOAHBIE OKHA 2. B kapkace 1 ¢ BO3MOXKHOCTBIO
BpallleHHs yCTAaHOBIEHBI Ballbl 3, OJUH U3 KOTOPBIX CBA3aH MOCPEICTBOM LIEMTHOM Mepenadn 4 ¢ 3IEKTPOreHepaTopom 5.
VYka3aHHBIC BaJIbl 3 OXBATHIBACT TMOKHH 3JEMEHT, B JaHHOM IpUMeEpe — Tpoc 6 W3 CHHTETHYECKOro marepuana. Ha
Tpoce 6 MIapHHUPHO 3aKperuieHsl JonacTd 7. Ha BHYTpeHHUX CTEHKaxX Kapkaca | 3aKkperuieHsl Halpaslsomue §, mo
nape ¢ Kaxjaoil croponsl. Jlonactu 7 3akpemieHsl Ha Tpoce 6 HAKIOHHO, MOJ ONTHUMAaJbHBIM yriioM 30-45 rpazycos.
Konctpykuus 6ecrumorurnaoit ['OC JlenéBa HeonpaBIaHHO yCIOKHEHA. B KadecTBe AaKTHBHBIX JIIEMEHTOB JBI)KCHUS
BBIOpaHBI IUIOCKHME JIOTIACTH IS YTHUIM3ALUU SHEPTHH M'HJIPONoToKa ( OT ero faBieHus). Ocoboe BHHUMAaHHUE B TaHHON
cTatbe yneneHo KoHCeTpykuuu OecrutotuaHON ['DC JlenéBa, Tak Kak B HEW MPUMEHEH T'MOKHUIl 3JIEMEHT, OXBAThIBACT
YIIOMSIHYThIE BaJIbl U CHA0KEeH TNIOCKUMH JIOTIACTSIMH, 3aKPEIUICHHBIMU Ha HEM C BO3MOYKHOCTBIO IOBOPOTa. B KaukcTBe
TaKOT0 3JIEMEHTa MOKET UCIOIb30BaThCS LIEIhb, CHEIMAIbHBIN TPOC, HA KOTOPBIE 3aKPETUISIOTCS aKTUBHBIE JI03JIEMEHTHI
IBIOKEHUS. IIpu 3TOM HCIOJIB3yeTCs] IPUHIINII JTJOO0BOTO COTPOTUBIICHHUS , 00E€CIICUNBAIONINN TOJydeHHE YHEPTUH U3
TEeKylllell MyTeM IepeMelleHusl Tena B Hel.JleficTBHe TeKymed cpelsl Ha IUIOCKOCTb ONpEAEIseTcs NpOeKIHen
rpajieHTa JaBJeHus 110 Bcel ee turomany. Eciam ckopocTs ABMXEHUs TeKymiel cpens! (Boabl) - V,-M/ cek,a CKOPOCTh
IUIOCKOH IIACTHHBI V;; — M/ CeK, TO CHJIa Hallopa BOJIbl OIpeielsieTcs U3BeCTHOU (opMynon

F= Cxp(V,- V.)? S coso/2 (1)

rae - Cx = 1,33 - k09 GHIUMEHT MIOCKOM MIacTHHBL, p = 102 Krecek’/M* MIOTHOCTH BOABI, S COSQ - IPOCKIHS
IUIOMAH UIACTHHBI HA IIOCKOCTH TEpIEHANKYIAPHYIO IOTOKY Boasl B M2, Koo monesnoro aeiictus F miockoit
riactusbl - 0,2 6e3 yuera coso, T.e 0YeHb HU3KHUil C y4EeTOM COBPEMEHHBIX TpeboBanwmii (cM. ¢. 14-15 u3 [7]).

2. BecIOTHHHAsI THAPOYJIeKTpocTaHusi ¢ N BUHTOB ¢ THAPOAMHAMMYECKUMH KPbUIBSIMH AHaJOrMYHbIE
KOHCTPYKIIMK ~ TPUMEHSIOT B BeTposrHpretuke [4]. OcobGeHHoCcTh KOHCTpYKIMHU paspabotanuoit BI'IC ¢ N BUHTOB
(BI'SC NB) 3akmouaeTcsi B TOM, YTO OCYHIECTBIISIETCS MpeoOpa3oBaHue dHEPruu pabodeid 4acTH THAPABINYECKOTO
noroka (I'TI) ©e3 MOMONHUTENBHBIX YCTPOWCTB €ro KOHIIEHTpAMM M W3MEHEHMs HAIlpPaBIEHHS E€CTECTBEHHOTO
JIBIDKEHHUS, HA KOTOPBIX B W3BECTHBIX IUIOTHMHHBIX KOHCTPYKIMAX ['DC 0OBIYHO TepsieTcs yacTh NEpBOHAYAIBLHOMN
sHeprun pabouerd wactu I'TI. Jlns xoHkpeTHOH TiayOmHbl pabodero [Tl moxmbupator nuamerpsl N BHHTOB C
ruapoauHamudeckumMu  kpsutbsimu (I'K). ®opma T'K (Puc. 3) ompenpensercss ero pasmaxom 1, xopmo# b, yriom
CTPENIOBUAHOCTH ¥ X YTIIOM KHMJIEBATOCTH P.
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Puc. 3

JlononHutensHBIME NapaMeTpamu sBisitoTes wiommanb ['K B mnane S = b u oTHOcHTENbHOE yIUIMHEHUE A =
I/S. Honoxerne TK 1o otsomenmo k I'TI OIIpEeJIeTISIeTCSl TEOMETPUYECKUM YIJIOM aTaku npoduis o, T. €. yriom
Mexay xopaoit 'K u HampaBnenmeMm ero aswkeHus. OCHOBHOe 3HaueHue i xapaktepuctuku 'K umeer ero
npoduiab — CceueHHe ero IUIOCKOCThIO, MEPHEeHAMKYJSPHOH pa3maxy. PaBHozeWcTByomas Cuil JIaBICHHH,
neiictByromux Ha I'K, mpexacraBngeT mojgHyI THAPOJUHAMUYECKYIO CHILYy, KOTOpas MOXeET OBITh pa3lo)keHa Ha JBE
COCTaBJIAIOLIHE:

Y — mopeMHYIO CHITy KpbUla, HEPIIEHANKYISIPHYIO HAIIPaBJICHUIO IBIKCHHS;

X — cuily CONPOTHBIICHUS, HANIPaBJIEHHE KOTOPOH COBMAMACT C HANpaBJIeHHEM ABIKeHHA. [lonbeMHas cuna Y,
CHUJIa CONPOTHBIEHHA X. UX MOMEHT M BBIPaKalOTCs 3aBHCUMOCTSIMH:

2
FT” s, X

Ve M Crre P‘; Sb @

p — IJIOTHOCTH BOABI (A1 MOpcKoit Boasl p = 104, a nist mpecHoit Boasl p = 102 Kr°ceK2/M4);

V — CKOpPOCTh NOTOKA, Haberaromero Ha Kpbuio (CKOPOCTh JABHIKESHUS KPbLIa B IOTOKE);

b — xopna kpsina;

S — wIom@aak Kphuia;

Cy, Cx, Cm— Ge3pazmepHble THApOANHAMUYECKHE KO3()(HUIIMEHTHI COOTBETCTBEHHO HMOABEMHON CHIIBI, CHIIBI
COIIPOTHBIICHHS M MOMEHTA.

Koadppunmenter Cy, Cx, Cp sBIAIOTCS OCHOBHBIMM XapakrepucThukamu ['K. Pesynprarel ncnblTaHmMi
HPUBOJATCS B BUJE AUAarpaMM 3aBucuMocTeil kodddunuentos Cy, Cy, Cr, 0T yria ataku o Ha Puc. 4.
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Puc. 4

Ipu peanmzanuu kKoHCTPYKUUHU paspadboTanHoit BI'DC NB yrox ataku MOXET yCTaHAaBIMBATHCS MPH HallaJKe
10 yCpeIHEHHbIM JaHHBIM ckopocTd I'TI u Harpy3ku 3Hepro0i10koB. PerynmnpoBaHueM ONTHMAaJIbHOTO 3HAYCHHS O B
JTAaHHBI MOMEHT OCYIIecTBIseTcsl ¢ yderoMm ckopoctu [Tl m ckopocTH nBMXKeHHs LemHoil TpancMmuccnu ¢ ['K.
Texuuueckuii pesynbTar oT paspadoranHoit bI'9C NB — nomyuenus sHepruu pabodell yacTH THIPONOTOKa 0Oe3
JIOTIONTHUTEIBHBIX YCTPOMCTB €ro KOHLEHTpPAIlMM W M3MEHEHHsS HalpaBieHus ecTtecTBeHHoro asmwxeHus. bI'9C NB
conepHuT N BHHTOB B IjiockocTy nepneHaukyisipaoi I'TI. A ocu N BuHTOB napamnensHsl ['TI. OHM 3akpemisioTes Ha
TOPU3OHTAJBHBIX YYacTKaX OCHOBHOW 0a30BOM KOHCTPYKIMH C IIOMOILBIO IOJIIMIIHAKOB. 32 OCHOBHOH 0a30Boii
KOHCTPYKIMEH Ha KOHIaX 3THX OCeil 3aKkperuieHsl paboune 3Be3/104KH. Paboune 3Be3/109KH 00bEANHEHBI C TOMOLIBIO
LEMHONH TPAaHCMUCCHH, KOTOpas Ormodaer ImoodepeqHo padoume 3Be3oukd. OcHOBHash 0a30Basi KOHCTPYKIHUS
YCTaHOBJICHA HA TPEX IITAHTaxX ONuparomuxcs Ha GpyHaaMeHTsl. CBepXy OCHOBHOHM 0a30BOM KOHCTPYKIIMH YCTaHOBJIEHA
JIOTIOJTHUTENbHAs KOHCTPYKIMS U €€ BEepXHsAsA 4yacTb Haxomurtcs Hapn nosepxHocTeio I'TI. Han moepxnoctero I'TT Ha
JIOTIOJTHUTENbHOW KOHCTPYKIMH 3aKpeIIeHbl T'€HEpaTOpHbIE OJOKH, B KOTOPHIE BCTPOEHBI I'€HEpaTOpHBIE OCH Ha
MOJIHUITHIKAaX C TEHEpaTOPHBIMH 3BE3/0YKaMHu. J[ONOIHWTENbHBIE W TEHEPAaTOpHBIC 3BE3I0YKH OOBEIMHEHBI C
MIOMOIIBI0 TE€HEpaTOPHOM IIEMHOM TPAaHCMUCCHM, NPHYEM T'eHEPATOPHBIE OCH IOJCOCAMHSIOTCS K T'€HEpaTOPHBIM
0J10KaM, a BBIXO/IbI MOCJIEIHUX NOAKIIOUYEHHBIM K CETH MOTpeOuTeseH.

Pabora BI'DC NB. Koncrpykuus BI'OC NB nmana Ha Puc 5, 6. Ee MomHOCTh ompenensercs IUIOMAAbIo
ceuenust padouero I'TI (B cBsi3u ¢ TeM,4To BBIOpaHHBIE pa3Mepsl N BHHTOB C THAPOIUHAMUYECKHMH KpbUIbsiMu 'K
MIPOXOAAT OJIM3KO KO JIHY, B 0sn3Ko K moBepxHocTH I'T1, HO He kacaroTcs uX) U ckopocThio I'T1.
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Puc. 5. Buo bI'DC nanpomue I'Il
1 — gunmoi ¢ eudpoouHamuyeckumy Kpulivamu, 2 — ocu 8UHMO8, 3 — OCHO8HAA 6A308a5 KOHCMPYKYUs, 4 — pabouue 36e3004Ku,
5 — noowunnuku, 6 — pabouas yenuas mpancmuccus, 7 — wmareu, yHoamernmolt, 9 — O0NOIHUMENbHbIE KOHCIMPYKYUL,
11 — cenepamopmwie ocu na nodwunnuxax, 12 — cenepamopnvie 36e3004ku, 13 — cenepamophas yenuas mpascmuccus,
14 — zenepamopubviii 610K, 15 — dononnumenvhule 36e300uKu, 16 — nogepxHocms 2UOPONOMOKA

Puc. 6. Buo cooxy BI'OC.
1 — sunmoi ¢ eudpoOuUHaMuYecKUMU Kpblibamu, 2 — 0cu GUHMO8, 3 — OCHOBHAs 0A306d451 KOHCMPYKYUS, 4 — pabouue 36e3004KU,
5 — nodwunuuku, 6 — pabouas yennas mpascmuccus, 7 — wimaueu, Qpynoamenmol, 9 — 0ononHumenvbHvle KOHCMpPYKyu,
10 — onunnbvle ocu ¢ dononrHumenvrbiMu 36e300ukamu, 11 — eenepamopuvie ocu Ha nodwunuuxax, 12 — cenepamopuvie 36e300UKuU,
13 — cenepamopnas yennas mpancmuccus, 14 — eenepamopnulii 610k, 15 — 0onornumenshvie 36€3004KU,
16 — nosepxnocmov 2uoponomorxa

Pabouasias yacte I'Tl obecneumBaer BpameHue Bcex N BHHTOB - | € TMAPOAMHAMHYECKUMH  KPBIIBSIMHU.
IIpuuem cocegnue BUHTHI - | B muockoctu neprneHAukyispHod I'TI BpamaroTcs B MPOTHBOIOJIOXKHBIE CTOPOHBI
HanpaBsnenue oTxoadmux cTpyil BOAbl C JaHHOTO BHHTA COBMAJAET 10 HANPABICHHUIO C OCHOBHOM CTpyeH COCeNIHEero
BUHTA, TOBBIIAs ero 3HeprosddexruBHocTh. Takum 06pa3oM 3a cueT 3Toro 3(p¢eKTa JONOIHUTENHFHO MOBBIIIAETCS
sHeprodpdextuBHOCTh paszpabotannoii BI'DC NB. Paboune 3Be3qouku - 4 Bcex N BHHTOB OOBEIMHEHBI C TIOMOIIBIO
paboueii memHOW TpaHCMHCCHH - 6, KOTOpas OTHOaeT WX IOOYEpEeIHO CBEpPXY WM CHU3Y M CHHXPOHHU3UPYET
(BBIpaBHMBAET) CKOPOCTh BceX N BHHTOB, ITPENOarasi B IEPCIEKTHBE HEMPEPHIBHYIO ONTUMH3ALNIO YTIIOB aTaKH HX
I'K u pameHeiimee nossimenne 3ueproddpextuHOcTH BI'OC NB. Bee anements u y3me1 BI'OC NB dukcupyrorces
9JIEMEHTaMH €€ OCHOBHOW 0a30BOIl KOHCTPYKLUH - 3 M JIOTIOJHUTEIbHOW KOHCTpyKuuen - 9. Ha mimnHHBIX ocsx - 10
KpaifHUX BepXHHUX pabodMx 3BE3/I0YEK - 4 3aKpeIlieHbl JOMOJTHHUTENbHBIC 3BE3M0UKH - 15, a HaJ AOTOIHHUTEIFHBIMU
3Be3oukaMu - 15, Hag noBepxHocTbio I'TI - 16, HA AONMOTHUTENBHOW KOHCTPYKIMH - 9 3aKpemseHbl TeHepaTOpHbIE
6noku - 14. Ha reneparopHbix Onokax-14 3akperuieHbl reHepaTOpHbIe OCH Ha MOALIMITHUKAX - 13 ¢ reHepaTOpHBIMHU
3Be3j04YKaMu - 12. JlomosHMTENbHBIE 3BE3J0YKH - 15 M TreHepaTopHbIe 3Be3[J0YKH - 12 00BbeAMHEHBI C MOMOIIBIO
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TeHEepaTOPHOM MEIHOM TpaHCMHUCCUU - 13. DHeprus oT BpaieHuss N BUHTOB depe3 pabouue 3Be3M0YKH - 4 TiepenaeTcst
Ha pabodyro TpaHCMHCCHIO - 6 U Hajee depe3 JOTOIHUTENBHBIC 3BE30YKH - 15 W reHepaTropHble 3Be3HOUKH - 12,
0o0BeIMHEHHBIE TEHEPAaTOPHOH HemHol TpaHcMmuccueil - 13, mepemaeTcs B reHepaTopHBId Omok - 14. BrixomHoe
HaTpsDKEHHE TeHEPATOPHBIX OJIOKOB - 14 MOAKITIOYEHO K CETH MOTPEeOUTEICH.

3. BecIuIOTHHHAs TUApPOdJeKTpocTaHuss ¢ N TIHAPOAMHAMHYECKHMM KPbLUIbSAMHU. AHAJIOTHIHbIC
KOHCTPYKIIMM TPUMEHSIOTCS B BeTposHepretuke [3, 5, 8]. Paccmorpum Bapmant xouctpykuuu BI'DC ¢ N T'K -
(BI'DCNI'K), TexHuueckue XapakTepUCTHKH KOTOPBIX PACCMOTPEHBI B pasjiene 2.

OcobenHOCTh KOHCTpYKImu pazpadotannoit BIICNI'K [6] 3akmiowyaercss B TOM, YTO OCYIIECTBISACTCS
npeoOpa3oBaHue SHepruu padoueil yactu I'Tl Oe3 MOMONHHUTENBHBIX YCTPOHCTB €r0 KOHIIEHTPAUUU W HM3MEHEHUS
HAalpaBJIeHUs] €CTECTBEHHOT'O JBIIKCHUS, HA KOTOPBIX B N3BECTHBIX IUNIOTUHHBIX KOHCTPYKIUsAX 'DC 00bIYHO TEpsieTcs
4acTh NepBOHAYaNIbHOI SHeprun padoueit yactu ['T1. Paspaborannas xoncrpykuus BI'DCNI'K no Puc. 7 ucnionszyer N
I'K, 3aKkpensyieHHBIX Ha 3aMKHYTOM LENHON TPAHCMHUCCHU U 00€CIavynBaeT BHICOKYIO 3()QEKTUBHOCTH CheMa SHEPIHH C
pabouero I'TL.
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Puc. 7. becnnomunnas eudpoanekmpocmanyus ¢ N eudpasnuueckumu Kpblabsamu.
1 — cudpoounamuueckue Kpoivs, 2 — OCHOGHbIE Yenhbvle 3aMKHymbvle mpancmuccuu, 3 — pabouue 36e3004KU, 4 — NOOWUNHUKLL,
5 — ecnomozamenvhvle 36e300uKu, 6 — 3Hep20OIOKU, 7 — NeMEHMbL KOHCMPYKYUU uopocmanyuu, 8§ — eauvl,
9 — sepxuuil yposenv euoponomoxa, 10 — 3aMKHYMAs YyenHas Mpancmucus SHep2ooI0Ka

st koukpeTHOH ryounsl padouero I'TI moaduparoT oguHaKoBy BenuuuHy (AnuHy) aias Beex ['K. @opma
I'K paccmotpena B 2. Ha Puc. 3. Ilogpemnas cumna onpenensiercss 1o (2) u Puc. 4. Ilpu peanuzanuu KOHCTPYKIHH
BI'DOCNI'K yrom ataku o MOKET yCTaHABIIMBATHCS NPH HaJaJKe 10 yCPEIHEHHBIM JaHHBIM ckopoctu I'Tl u Harpy3ku
9HEepro6J0KoB. PeryianpoBaHne ONTHMAJIBbHOTO 3HAYEHMS yIJIa aTaku 0 B TEPCIEKTHBE OyIeT OCYIIECTBIATHCS C
yuetoM ckopocTs I'TI u ckopoctu aBrkeHus obenx menHsIXx TpaHcmuccuil ¢ I'K. OcobeHHOCTh ero KOHCTPYKIIMH-Ha
rape 3HEProTPaHCMHCCHH IETTHOTO THIIA, HATSHYTHIX Ha IIKWBaX-3BE3/109KaX,3aKPEIUICHHBIX MTOMIApHO HA OJHOM Bally,
PaBHOMEpPHO pacrmpejiesieHa W 3akperuieHa rpynmna 'K, morpyeHHbIX B THAPONOTOK IOJ YIJIOM 0 K HaIpaBJICHUIO
mewkenuss [T1. TlpeoOpaszoBanme sHeprum [T1 ocymiecTBisieTcss NpH TapalelbHOM IBIKCHHH OSTOW Taphl
sHeprotpancmuccuii ¢ 'K 3a cuer moxbeMHOI CHIIBI, BOZHMKAIOMIEH Ha HUX, W JBIKYIIUXCS TMEPICHIUKYISIPHO
HarpasieHuro ['. Banbl sHeproTpaHcMHCCH Yepe3 BCIIOMOTATeNIbHBIE 3BE€3/J0YKH M 3aMKHYTHIE IIETTH SHEProOI0KaoB
MepeaaroT SHEPTUIO THAPOIOTOKA B SHEProOIOKH U Jlanee noTpedutensam. TexHHUeCKuil pe3ynbTaT, HOITy4aeMblid IpU
peammzanmn BIDCNIK 3aknrouaercs B cozmanuu 3¢dextuBHoit BI'DC, obecrneunBaroieil moiaydeHHe SHEPTUU C
ocHoBHO# yacTu ['TI 6e3 JOMOTHUTENBHBIX YCTPOMCTB €r0 KOHIICHTPAIMK W U3MEHEHHS HAIpaBICHUS €CTECTBEHHOTO
newkenus. Koncrpykuns BIDOCNI'K nana Ha Puc. 1.

Pabora BI'OCNI'K. Momuocts BI'OCNI'K onpenensercs miomanpio cedeHust ocHoBHOro ['T1 (BEIOpaHHBIH
pasmep 'K mpoxomsT 6:1m3K0 KO AHY, HO €ro He KacaroTcs, U OJIM3KO K MMOBEPXHOCTH THAPOIIOTOKA, HO HE BBEIXOIUT HA
noBepxHocTh). Bee anementst n y3nsl BIDCNIK dukcupyrorest anemenramu ee koHcTpyKimu - 7. 'K - 1 3akperuieHb
OJTHOBPEMEHHO Ha JIByX OCHOBHBIX 3aMKHYTBIX 3HEPrOTPAHCMHCCHSX - 2, NBIDKYIIMXCS Ha pabouyMx 3Be3J0YKax - 3
nepnenaukyasipo I'TI, mpuyem kakmas mapa paboumx 3Be3o¥eK - 3 3akpermieHa Ha Bamax - 8. [Ipu atom
Bpallaloyecs Balbl - 8 depe3 BCIIOMOTaTeNIbHbIE 3BE3/I0UYKH - 5 M 3aMKHYTBIE LIEITHbIE TPAHCMHUCCHH SHEProOJIOKA0B
- 10 mepesaloT MOTyYECHHYIO MEXaHUYECKYIO SJHEPTHIO B SHEPTOOJIOKH - 6. DIEKTPOIHEPT S C BBIX0/Ia SHEPrOOJIOKOB - 6
MoJIaeTCs TOTPEOUTEISIM.

3akiarouyenue. Paspaborannbsie koHCTpykimu BI'DC NB um BI'DOCNI'K ¢ I'K obecnaunBaeT BBICOKYIO
s exTrBHOCTL chema dHepruu ¢ padouero I'Tl, Tak kak kodddunuent nonesnoro aeiicteus 'K B I'TI, ocobenno npu
ONTUMAJIFHOM pETyIUpPOBaHUM yriia ataku o. Ko3adduiment nonesHoro neiicTBusg y HUX MPUMEPHO B 2 pasa BEIIIE,
4yeM y KOHCTpyKuuii c¢ tuiockumu IturactuHamMu. Kouctpykmmn BI'DCNB um BI'OCNIK wmMmeroT ympomeHHYIO
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TEXHOJIOTHIO IIPH PEATU3aLMK U HU3KYI0 CTOMMOCTH OJHOTO KBT YCTAHOBJICHHOH MOLIHOCTH. IIpn 3TOM OHH MOryT
paboTaTe W JIETOM W 3WMOW NPH BBIHOCE SHEProOJOKoB Ha Oeper. PekomMeHIOBaHHAs MOITHOCTH Pa3pabOTaHHBIX
koHCcTpyKuuit BIOCNB 1 BI'OCNI'K - Heckoipko COTEH KHIIOBAT.
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NEW DAM-FREE HYDROELECTRIC POWER PLANT DESIGNS

Yu.B. Sokolovsky, Ph.D., Independent Researcher
(Novosibirsk), Russia

Abstract. Currently, dam and dam-free hydroelectric power plants (BHPP) are widely used. But dams have a
number of significant disadvantages, which include a harmful effect on the environment, the complexity and high cost of
transmitting electricity to remote areas. In such points, it is necessary to use alternative options, for example, BHPP.
BHPP — hydroelectric stations that use the natural energy of the water flow without building dams that serve to raise
the water level above the hydraulic unit.

Keywords: propeller, frame, current medium, drag, hydrodynamic wings, hydraulic flow, chord, angle of
attack, chain transmission, sprockets, generator unit.
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FORMATION OF THE ARMENIAN DISTRICT OF NEW JULFA AND ITS ROLE
IN THE BUILT ENVIRONMENT OF ISFAHAN'S URBAN FABRIC

A.V. Shahdaryan, PhD Student
Institute of Art, NAN, RA

Abstract. The presented article explores the formation of the Armenian District of New Julfa and its significant
impact on the built environment of Isfahan's urban fabric. Established in the early XVII century as a strategic Armenian
merchant enclave, New Julfa exemplifies a unique cultural and architectural synthesis within Isfahan. The research
examines the district’s urban development, architectural features, and socio-economic and cultural roles, highlighting
how its formation contributed to shaping the city's diverse and layered urban landscape within the XVII-XVIII
centuries. The detailed analysis discloses how the architectural features, urban layout, and communal functions of the
Armenian neighborhoods contribute to the diversity and richness of Isfahan’s built environment. Gained findings also
underscore New Julfa's enduring influence on Isfahan’s architectural heritage and its role in promoting intercultural
exchange within the city's historical fabric, as well as illustrating their impact on shaping the historic and
contemporary urban identity of Isfahan. The findings also show the importance of minority communities in enriching
urban morphology and promoting multicultural urban resilience. This resilience not only enhances the aesthetic and
functional aspects of the city but also promotes social cohesion among diverse populations. Finally, the Armenian V
district with its sub-districts serves as a testament to Isfahan’s ability to adapt and thrive through cultural exchange
and collaboration, which is actually up-to-date.

Keywords: Isfahan, Armenian district of New Julfa, urban fabric, urban development, urban morphology,
architectural features, architectural heritage, cultural synthesis, historical heritage.

It is known that Isfahan is one of the historic cities and industrial centers of Iran, famous for its fascinating
architecture, vibrant bazaars, and beautiful bridges. It is situated on the north bank of the Zayandeh Rud river. Its rich
history and cultural heritage make it an attractive tourist destination. Having served as a cultural and political center
during the Safavid dynasty (XVI-XVIII centuries), it is still renowned for its artistic and historical significance. Still in
the XVII century, Isfahan was an architectural gem. It was described as the pinnacle of traditional garden cities [8, p.
369]. For this reason, most foreign travelers described it as a green, forested space, reminiscent of a garden [6, p. 9-10].
Indeed, the capital was founded near an oasis watered by the Zayandeh Rud river. The Persian gardens and symmetrical
urban design with wide thoroughfares greatly impressed European travelers, including the magnificent squares such as
the Meydan, a huge area built for markets and ceremonies, royal entertainment, and sports, and the large avenues
surrounding it. Actually, the new urban planning of Safavid Isfahan also included these traditional elements: a new big
square to accommodate a new mosque and a new market. The size of the main square, i.e., Meydan, was quite large. It
determined the center around a Safavid palace, a new mosque outshining the XI century Friday Mosque, and a new
bazaar that would be the center of the new state capitalism of Shah Abbas I. These large squares and avenues were for
public use. They were planted with open public gardens and contrasted directly with the narrow winding streets and
hidden private gardens of the residential quarters. The most significant achievement of this urban plan was to place the
center of the city on a southwest axis near the Zayandeh Rud river and abandon the old center [4, p. 181-182]. The new
suburbs on the south bank of the river were very much part of the movement to the west; among them was New Julfa.

Thus, New Julfa, the Armenian district of Isfahan, was formed in 1604-1605 and located along the south bank
of the Zayandeh Rud river. Over 300,000 Armenians were moved there by force from Julfa (also known as Jugha or
Djugha) in Nakhijevan. All historical accounts agree that Shah Abbas hoped that their settlement in Isfahan would be
beneficial to Iran. Shah Abbas | also ordered the relocation of a large number of Armenian merchants and artisans to
promote crafts, trade, etc. Thus, for those purposes, the Armenians were granted a designated area — New Julfa —
located on the eastern side of Isfahan, separated from the older parts of the city. Indeed, this relocation led to the rapid
development of a planned district characterized by a mix of residential, commercial, religious, and cultural buildings.
The Armenians brought with them their architectural styles, crafts, and urban planning principles, which influenced the
formation of the district and contributed to the overall diversity of Isfahan’s urban fabric [10, p. 35-39]. The date given
for the beginning of the settlement in New Julfa is 1605, but much of the district was built later and gradually [1]. In
fact, New Julfa couldn’t be studied as an isolated “Armenian district”; practically, it was fully integrated into the
dynamics of the new urban planning of Isfahan as a Safavid capital. Actually, New Julfa was part of a general political
reconfiguration of the capital. Regarding the role of the Armenian district in the built environment of Isfahan, at first
glance, New Julfa immediately showed a distinct character compared to the rest of the urban fabric of Isfahan: an
elegant residential neighborhood, which was also the shopping destination for the urban bourgeoisie. Regarding urban
layout and architectural features, it should be said the Armenian districts in New Julfa were notable for their distinctive
urban layout, which reflects a combination of traditional Armenian architectural principles and Iranian urban planning
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[10, p. 43-44]. The neighborhoods of a district were organized around a network of narrow, winding streets, with
religious and communal buildings serving as focal points.

As the historical writings prove, the central part of the large urban plan of Shah Abbas in his new capital of
Isfahan, the Chahar Bagh (i.e., four gardens), was a vast four-kilometer avenue to the west of Abbas’ Meydan leading
to the Allah Verdi Khan bridge. It was the main bridge to New Julfa; the Chahar Bagh continued past the bridge into the
wealthy suburbs of the south bank of the river. In fact, the eastern edge of New Julfa bordered on the long Chahar Bagh,
which was lined all along with gardens and leisure pavilions and stretched from north to south across New Isfahan and
its suburbs. A central garden originally included a canal and fountains and divided the avenue into two lanes. The
residences of notables, flanked by leisure pavilions, once lined the avenue on the Isfahan side. Here were planted four
rows of plane trees, rose bushes, and fruit trees; its central lane was paved with stones and reserved for horsemen. The
side alleys, each shaded by a row of plane trees, were for pedestrians who strolled leisurely on this long garden
promenade [6, p. 28; 9]. In its turn, the Chahar Bagh continued past the bridge to end at its southernmost point in the
suburban royal gardens of the Hezar Jarib. The southern suburbs were at the foot of Mount Soffeh, which overlooks
New Julfa. In the four distinct areas created by the cross-shaped design of the river and Chahar Bagh avenue, the two
southern areas included new mansions, and the southwestern area was given to the Julfans [3]. Thus, several bridges
connected New Julfa to Isfahan; to the east was the main bridge, that is, Allah Verdi Bridge, which was built across the
Zayendeh Rud river in 1602 [12]. The layout of the Chahar Bagh, with its extension across the river past the bridge, was
started in 1598, and New Julfa was built after 1604/5. Thus, very quickly the district of New Julfa became a center for
international trade by welcoming many foreign merchants and visitors.

Thus, practically, New Julfa was located across from the residences of notables built around Chahar Bagh.
Actually, the Allah Verdi Bridge stood at the heart of the cross formed by the east-west course of the river and the
north-south path of Chahar Bagh. As studies show, following the urban plan of Shah Abbas and the transfer of the
center of town, New Julfa, the southwestern suburb of the capital, developed dynamic exchanges with new
neighborhoods in northern Isfahan via one of the architectural treasures of the XVII century. According to travelers and
historians, the most beautiful and the most wonderful residential houses of the entire capital were in New Julfa on the
southern bank of the river, close to the bridge, near the water. By all accounts, New Julfa stood out as a magnificent and
prosperous district and is described by many as the wealthiest district created by the Armenians [7, p. 655-679].
Unfortunately, there is no documented population count for the Armenians in Julfa, except for the estimates provided by
foreign observers, who mentioned the existence of about 6,000 families in New Julfa. Actually, there is neither a clear
consensus on Isfahan or New Julfa among contemporaries nor any reliable study of the population. This ambiguity
highlights the challenges in understanding the demographic landscape of the region, as well as the cultural and social
dynamics that may have influenced these estimates. Essentially, further research and historical analysis are needed to
gain a clearer picture of the population of the studied area [3, p. 425].

Studies show evidence that New Julfa was a wealthy autonomous merchant district, the land of which was
given as a royal gift to the autonomous Armenian merchant oligarchy who ruled the district [11, pp. 367-396]. Indeed,
the history of the most magnificent district of Isfahan and its immense wealth accumulated by the Julfans in Iran is well
documented. The key to the swift rise of the Julfans and to their close relationship with the Safavids lies in the well-
planned and carefully nurtured cooperation between the Safavid court and the Armenian merchants. Success, however,
came from the Armenians’ silk trade alone. From the other side, the silver, the cash brought back to the Safavid
kingdom by traders exporting to Europe, also played a key role. Under those conditions, the Armenians became bankers
to the Safavid administrative reform. First, that the merchants were the bankers of Shah explains why they were granted
property by the monarch. The silk trade policies were motivated by the shah’s hunger for absolute power against local
lords and the increasing centralization of his realm in the hands of the ghulams (i.e., slave soldiers who were employed
primarily in the military service of various Islamic empires, including the Safavid Empire.), who now governed
important provinces (such as Fars and Gilan), and whose pay depended on the Armenian silver imports [11]. These are
historical facts that shed light on many things to analyze and understand. Thus, in New Julfa, the closest collaborators
of Shah were the Armenian merchants, i.e., kalantars (a term which referred to the mayor in charge of a town in Iran),
of New Julfa, who, by the way, owned land outside the district. Naturally, the land ownership was not uncommon for
Armenians; in addition to private property, the land on which their religious establishments were built under Iranian
rule [13].

In addition to economic benefits, Armenians were also engaged in construction and had constructive
privileges. In fact, the architectural development of the capital also reflects the Safavid court’s reliance on these new
political patrons, a power base of Armenians entirely dependent on the shah for their new political status. So, the
created conditions became fertile ground for Armenians to carry out major construction works, including residential
buildings, churches, schools, shops, etc. The Iranian Shah had also hoped to create a center for Apostolic worship
within his realm. A few years before the land grant, the shah had planned to turn the district into the religious center for
all Armenians in the world. For this purpose, a few large stones from the mother church of Echmiadzin were brought to
New Julfa as a highly symbolic gesture in order to use them in the construction of the church. Thus, it is obvious that at
that time, the New Julfans accepted their new life in exile and officially turned New Julfa into their religious and
commercial center, even if they managed to keep their mother church intact — with the exception of a few symbolic
stones [1]. In short, this district of Isfahan flourished as an Armenian Christian community, and more than two dozen
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churches were built here dating between 1606 and 1728, combining Safavid style and building techniques with elements
imported from the Armenian homeland. They had exterior brick walls that made them look like mosques, typical of
Iranian architecture. But only the church interiors disclose that it is a Christian place of worship. The inside of those
churches is really very interesting because of its hybrid styles combining the Armenian, Iranian, European, and even
Chinese decorations that reflect the worldliness of the worshippers engaged in global trade.

For the mentioned beneficial reasons, the streets of the New Julfa district were named after the wealthiest, most
prominent merchants: namely, the main avenue in New Julfa was named after Khoja Nazar, the head of merchants, and
the ruler of the district after 1618. He was named kalantar by the shah, who put him in charge of the municipal
government, civic jurisdiction, and taxation of the district. It is notable to state that in those days, Nazar Avenue was too
long and wide. It now marks the limit of New Julfa, but in the XVII century, it was the main central road. The
wealthiest merchants lived on the north side of the avenue, close to the river, in a neighborhood that no longer stands.
Unfortunately, nothing is left of the riverside residential houses of New Julfan merchants and riches. In the past, the
main avenue, in its turn, was divided into two sections. The Apostolic Armenian majority group lived near the western
gate of Safraz, and the Roman Catholics lived near the eastern gate of Shahriman. The two gates were named after two
of the four most powerful merchant families to ever rule over the district. The ten streets crossing Nazar Avenue set the
limits of the quarters that belonged to the administrative unit of New Julfa. Actually, each quarter was a unit of the
autonomous municipal administration of New Julfa. Each of them had a leader who took part in municipal meetings and
decisions. The municipal government of New Julfa also served as the neighborhood trade organization [3].

Currently, the municipality of Isfahan has divided the city into 15 districts (Figs. 1, 2), and as the studies show,
a few of them have the same characteristics. A few districts are the traditional part of the city, which still has kept the
old values and heritage; some are newer developments caused by the city's extension; some of them contain more
residential areas, and they also accommodate some historical sites; and there are quarters that accommodate poor
architecture and are developing slowly. District V is the old Armenian New Julfa district, which still has an Armenian
population. In fact, present-day Isfahan continues its life within the boundaries of the old city. The active center of the
city was formed along the Chaharbagh axis in the western part of the new square in continuation of the linear center of
the old city, which is still alive [10]. According to studies, the traditional residential and urban architecture of Isfahan is
indeed remarkable. Being situated on the edge of deserts and arid regions, Isfahan typically has hot summers and cold,
dry winters.

Actually, the traditional architecture of Isfahan is designed in proportion to its climatic conditions, and more
often than not, the unique, fabled artistic background of Isfahan makes up for the seeming lack of natural resources and
beauty. Hundreds of old houses with beautiful and unique styles may be found among the unsightly apartments in
Isfahan's rapid modernization efforts, demonstrating a strong architectural legacy. The old city fabric of Isfahan is
composed of narrow, winding streets called kucheh, i.e., quarters, with high walls of adobe and brick, often roofed at
various intervals. Those quarters provide relief from dust storms and intense sunlight. It should be stated that it is an
efficient and ancient form of urban design in Isfahan. This form of urban design, which used to be commonplace in
Isfahan, is an optimal form of desert architecture that minimizes desert expansion and the effects of dust storms. It also
maximizes daytime shade and insulates the fabric from severe winter temperatures (Fig. 3).

fewsits (rersan per hind
0.
+
- ¢

| ER BTN
| REEE

Fig. 1. The map of Isfahan Fig. 2. The district division in Isfahan
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Fig. 3. Pathway in one of Isfahan’s quarter

It is worthy of mentioning that Isfahan also has a few open spaces. This is due to the fact that any large open
space, because of its exposure to the sun, generates heated air during summer and cold air during winter. In addition, the
height of the buildings is unvaried throughout the city. It permits the free movement of the air over the city, especially
when a few tall buildings exist. In addition, as can be seen in aerial pictures of Isfahan, the height of the buildings (with
the exception of some mosques or minarets) is similar throughout the city. This uniformity in height not only
contributes to the aesthetic harmony of Isfahan but also plays a crucial role in regulating the city’s microclimate. By
allowing air to circulate freely, it helps mitigate extreme temperatures, creating a more comfortable environment for
residents and visitors alike. Thus, it permits the free movement of the air above the city. When a few tall buildings stand
higher than many shorter ones, air is diverted downward, resulting in the development of unwanted turbulence. It
should be stated that in hot and arid Iranian cities like Isfahan, which receive frequent strong winds, the presence of
high-rise buildings creates serious problems of turbulence, including the climatic advantages of a compact urban form.
[9] The climatic advantages of a compact urban form reduce direct radiation and evaporation, minimize heat gain
during the day and heat loss during the night, provide shade and cool air, make human movement easier within the city,
break both strong hot day and cold night winds, and reduce the harmful effects of dusty storms.

It is remarkable that, in addition to responding to climatic stress, a compact urban system offers many other
advantages as well. Among them are a considerable reduction in the infrastructure network and transportation system,
as well as a reduction in energy consumption by utilizing natural forces, ease of access, social cohesiveness, and,
ultimately, environmental conservation through the use of passive cooling systems. To address these environmental
concerns, old Isfahan reduced unoccupied space, built buildings of uniform height, and had narrow streets. It is clear
that Isfahan's planners understood the importance of orientation to the wind and sun, as well as water factors [9].

It is worth mentioning that Islamic beliefs, coupled with the necessity to defend cities against frequent foreign
invasions, encouraged traditional Persian residential architects to create inward-seeking designs amidst these narrow,
complicated quarters, weaving tightly knit residential neighborhoods. These houses possess an innate system of
protection; they all have enclosed gardens with maximum privacy, preventing any view into the house from the outside
world. Therefore, residential architecture in Isfahan and all of Iran was designed in a way so as to provide maximum
protection to the inhabitants during times of tension and danger, while furnishing a microcosm of tranquility that
protected this inner so-called paradise environment. Generally, the districts in old Iranian cities often formed around
shrines of popular saints or other religious functioning structures. Each quarter contained all public facilities, including
public baths, mourning houses (known as Tekyeh), teahouses, administrative offices, and schools. Moreover, in
addition to the main bazaar of the city, each quarter often had its own small bazaar, as well as a public water reservoir,
which provided it with clean water. Regarding constructive methods and materials applied in Isfahan, it should be
mentioned that stucco. It was the primary ornamentation method in Persian houses due to its affordability, ease of
shaping, and ability to be molded or carved. This technique, which dates back to pre-Islamic Iran, provides a luxurious
appearance to walls made of stone blocks or raw bricks. The skill of the craftsman is attributed to the versatility of
stucco [4].

Coming back to the current administrative division of Isfahan, we refer to the nowadays V district, which is
indeed remarkable. Actually, it contains the old Armenian quarter of Julfa, which is known for its churches and
considered a Christian settlement. As we have mentioned above, the New Julfa district is considered a distinctive and
historically significant suburb within the city of Isfahan. Its formation was a direct result of political and religious
policies during the Safavid period, leading to the deliberate creation of an Armenian district that would contribute
uniquely to the city’s urban landscape (Figs. 4, 5, 6, 7, 8, 9).
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Churches (the anglicized names follows Carswell):
1. All Savior’s Monastery
2. Church of the Holy Mother of God
and St James’ Church
3.5t Bethlehem Church
4.5t George's Church
5. Church of St Gregory

9. St Nicholas’ Church

10. St. Nerses” Church

11. Church of St. John the Eaptist
12. St. Catherine’s Nunnery

Armenian quarters:
13, Mec Meydan

16 Yakobjan
17. Lanagel
18 K'oE'er
19 Tabriz
20 Erevan
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Fig. 7. Plan of Isfahan during Safavids Fig. 8. Plan of New Julfa

Farah Abad
Royal Gardens

New Julfa

Fig. 9. XVII century Isfahan during Shah Abbas the Great. Armenian area is located in the south of Zayandeh river

In fact, this Armenian district developed and played its vital role in shaping Isfahan’s built environment and
cultural identity. And first of all, the preserved churches, their attached schools, and cultural centers played and still
play a primary role in preserving identity. Traditionally, the exteriors of Armenian churches are relatively plain, and the
impact of the buildings derived principally from their form and massing. In the case of New Julfa, the form of the
churches, apart from the belfries and crosses crowning the domes, is derived from the Iranian architectural tradition,
with shallow ovoid domes and pointed arches. The construction of these churches also followed local traditions: baked
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brick replaced the stone typical in Armenia. Many of the churches also have underglaze-painted polychrome tile panels
or friezes depicting scenes from the New Testament, landscapes, and animals. In fact, key architectural features include
churches and religious buildings [2, p. 91-101]. Indeed, the churches of Isfahan are rich and sophisticated, designed to
abduct the eyes and hearts of those who enter, just like the contemporary mosques of the city. Even today the district is
home to several historic churches, which exemplify Armenian ecclesiastical architecture with their domes, bell towers,
and intricate frescoes (e.g., the Vank Cathedral or the Holy Savior Cathedral, which is on the list of UNESCO World
Heritage Sites). Thus, from a religious perspective, Isfahan — along with Tehran, Tabriz, and Urmia — is one of the three
dioceses of the Armenian Apostolic Church in Iran, where every Sunday the Mass is held in rotation in the preserved
churches to keep them all in operation.

As we have mentioned above, the Armenians built many wonderful residential buildings, like edifices, of
which perhaps little has survived today. Studies reveal that the Armenians and Iranians built houses differently in New
Julfa. Both Armenian and Iranian houses were built of brick and clay. Stone was not used at all. Based on research of
Armenian houses, it should be stated that there were around 300 residential buildings in New Julfa, but currently about
70 old Armenian houses are preserved to date [5]. The rest, unfortunately, have been demolished due to different
circumstances. The finest residences, such as those along the Chaharbagh Avenue, were garden villas modeled on
detached royal pavilions, which had been built and owned by wealthy Armenians of the time. According to the archival
documents, the Armenian residential buildings often featured courtyards, ornate facades, and distinctive arches,
blending Armenian and Iranian aesthetics. Even modest dwellings were enriched with refined decoration in tile and
paint [13]. Anyway, today's Isfahan city authorities, as well as the Iranian government as a whole, seek to prohibit the
demolition. There is an organization that operates here to control the area in an attempt to preserve houses, although it is
very difficult. There are one- or two-story buildings here. There is a plan to prohibit the entry of vehicles to that area,
allowing people to walk into New Julfa. It is a difficult initiative, but the authorities try to preserve whatever still exists.
Today, there are even a few new streets that pass by through the sub-districts of New Julfa.

As we have mentioned above, in their turn, the commercial spaces of New Julfa are also of big importance and
interest. Markets and artisan workshops within the district facilitated trade and craftsmanship, supporting the
community’s economic vitality. When the Silk Road ruled supreme, with its enormous network of trade channels
reaching from the Far East to Europe, the old Iranian capital city of Isfahan appeared heavily in the story of the
Armenian settlers who played an important role in commerce. According to documented evidence, the economic
contributions of the Armenians indeed were tangible. Armenian merchants and artisans played crucial roles in Isfahan’s
commerce, especially in textiles, jewelry, and crafts, influencing trade routes and local markets [7]. Just those economic
achievements built up a solid base of wealth by which to erect magnificent Armenian churches and palatial mansions.
For ages, visitors and travelers to the region have marveled at New Julfa's splendor. Actually, this gem of a Christian
Armenian district, despite different circumstances, remained well into the 21st century.

Thus, currently in the Iranian city of Isfahan, in the ancient district of New Julfa, lives an Armenian
community. The streets seem very well kept, with wide paved walkways that make pleasant strolling. The impression,
similar to the one in other Christian districts in the Middle East, is that of widespread economic welfare here, thus in
Beirut, but also in pre-war Damascus and Aleppo. Making even more distinctive the district, and giving it somehow a
European character, is the presence of some squares where young and old spend their time talking. Here the Julfa square
is fantastic, surrounded by a beautiful colonnade, where the 'Armenian supermarket "Ararat" is situated. The signs in the
built environment, such as businesses, reveal the Armenian property. One can run into a coffee named after Ani, the
ancient capital of western Armenia; a pastry called Akhtamar, after the island on Lake Van, which is the site of a major
cathedral; and a gym known as Masis, after the highest peak of the sacred Mount Ararat, i.e., significant names that
speak of the deep connection of these people with their homeland. In short, from the "Ararat" cultural center and
eponymous supermarket to the "Ani" cafe, everything here is reminiscent of the deep link of the Armenians to their
homeland. There are a few cafes in the neighborhood: most of them are well-furnished, a bit larger than a room, and
created specifically to protect the privacy of the young people that — in the context of a closed and sometimes tough city
like Isfahan — can find here some relief. Undoubtedly, the formation of the Armenian districts in New Julfa was a
strategic and cultural milestone that has profoundly influenced the built environment of Isfahan. Through their unique
urban layout, architecture, and social functions, these districts exemplify a successful integration of Armenian cultural
identity within a Persian city, enriching Isfahan’s historical and architectural tapestry. Their legacy highlights the
importance of diverse urban communities in shaping vibrant, resilient cities. In the context of a Middle East in flames,
where some of the oldest Christian communities are in danger of disappearing along with their spiritual and material
heritage, that of New Julfa is a reality that deserves to be preserved and known. As for Iran, those of Isfahan, Tabriz,
and Tehran are the only Armenian communities that have remained numerically relevant. Others appear to be doomed
to rapid extinction as a result of internal (to Tehran) and external migration (to the United States, Europe, and Armenia).

In summery, the Safavid era in Iran was considered the Iranian renaissance in art and architecture. Shah Abbas
I, the great Safavid ruler, changed the capital to Isfahan, a city in a more strategic region than previous capitals. The
new capital was thus set up beside the ancient city, organized around a Meydan, a large place 512 m long by 159 m
wide. On one side stands the Shah's mosque, on the other the Shah's oratory, called the mosque of Sheikh Lutfallah,
while the pavilion Ali Qapu opens onto a large pleasure walkway (Chahar Bagh), and the grand bazaar leads to the old
congregational mosque [8, pp. 650-657]. Two bridges cross the Zayandeh Rus river, leading to the Armenian district of
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New Julfa. Actually, Isfahan was a big construction site at the beginning of the XVII century when Armenians arrived
and settled here, thus beginning to build churches, schools, houses (more than 300 merchants’ mansions), and other
urban facilities. Unfortunately, there is not much left from the architecture of those days except for the churches. Thus,
arriving in Isfahan, the Armenians played a key role in the heyday of the Safavid Empire. Underlying this process of
acculturation is a history longer than four centuries. Allocated out of town, over the riverbanks of Zayandeh Rud (the
urban limit at the time, later engulfed by the city expansion), the Armenians enjoyed enormous religious freedom and,
soon after the tragedy of exile, also considerable wealth. They named their new settlement New Julfa, in memory of the
lost homeland, and were able in a few years — aided by the support of the Safavid crown — to create a network of
businesses whose ramifications extended from Malaysia and India to Russia and Europe. Actually, skilled traders gave
a new impetus to the economic development of the capital.

Today, New Julfa is still an Armenian-populated area with an Armenian school and at least 12-13 churches
that operate. Fortunately, the churches are still standing in good condition, and further study and research can be done
about how the imposing rules of the time affected the appearance of them both internally and externally. Other urban
facilities, especially the merchants’ dwellings, are all lost, and only some mediocre ones have survived and now house
the different branches of Isfahan University. Regarding demographic composition, the impression is that, in fact, many
of the Armenians led a separate existence from the rest of the city, closed in their own spaces. Unfortunately, due to
different circumstances, the number of Armenians here is decreasing. Regarding the cultural life, it should be mentioned
that with the pride of knowing to belong to an important history, this cozy Armenian fabric tells about the many
activities of his community: from music and theater to sport and publishing (in New Julfa, in the XVII century,
Armenians created the first typography of the country), etc. Anyway, the Armenian districts in New Julfa significantly
contribute to Isfahan's architectural and cultural landscape. Architectural diversity shows the Armenian architectural
styles introduced new aesthetic elements, such as ornate stone carvings and church domes, enriching Isfahan's diverse
urban morphology. The churches and religious schools, in their turn, serve as centers for spiritual life and cultural
preservation, maintaining Armenian traditions within Iran. From the perspective of urban identity and social cohesion,
the formation of this district fostered a distinct Armenian community identity, which contributed to the multicultural
fabric of Isfahan. The layout and architecture fostered social cohesion and community resilience over centuries.
Regarding contemporary significance, today, the Armenian districts in New Julfa remain vital to Isfahan’s identity.
Preserved historical buildings have been restored, attracting tourists and scholars interested in cross-cultural influences.
Furthermore, the district continues to serve as a living testament to the enduring Armenian presence and its integration
into the broader urban environment of Isfahan. Despite New Julfa being a rare urban space, it is losing its original
identity due to a large number of migrations.
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©®OPMHAPOBAHHUE APMAHCKOI'O PAIZIOHA HOBAS JKYJIb®A
N ETO POJIb B 3ACTPOUKE I'OPOJICKOU CTPYKTYPBI HCOPAXAHA

A.B. lllaxpapsiH, acnupaHT
Wucrtutyra uckyccrs HAH, PA

Annomayus. B npeocmasnennou cmamve paccmampusaemcs gpopmuposanue apmanckozo paiiona Hosas
Locynvgha u e2o snavumenvroe eruanue Ha 3acCMpoennylo cpedy 2opoockoti mxanu Hcgaxana. Ocnosannas 6 navane
XVII gexa xax cmpamezuueckuti apmMAHCKuli mopzosvlii ankias, Hoeas [cynvha sasnsemcs npumepom YHUKAIbHOZ0
KYIbMypHO20 U apxumekmypHnozo cunmesa 6 Hcgaxamne. Hccnedosanue usyuaem 20podckoe paszeumue pauoua,
apxumexkmypHuvle — 0COOEHHOCMU, —COYUANbHO-IKOHOMUYECKUe U  KYIbIMypHble POaU, NOO4epKueds, Kaxk e20
dopmuposanue cnocobcmeosano opmuposaruto pasHooOPA3HO20 U MHO2OCIOUHO20 20p0OCK020 Tanouagdma 2opood
6 XVII-XVIII séexax. Taxum o6pazom, noopooOHblll aHAIU3 PACKPLIEAEN, KAK APXUMEKmypHble 0COOEHHOCMU, 20POOCKAs
NIAGHUPOBKA U KOMMYHATbHbIE QYHKYUYU APMAHCKUX KEapmanog cnocobcmeyiom pasHoobpasuio u 6ozamcmey
3acmpoennoii cpeovt Hcgaxana. Ilonyuennvie pezynomamul maxdce nooduepxueaiom ycmouyusoe enusnue Hogoil
Hocynvgpor na apxumexmyphoe uacneoue Hcegaxana u e2o ponv 6 colelicmeuu MeXdCKYIbIMYPHOMY 00MeHy 8
UCMOPUYECKOll MKaHU 20p0o0d, a MakKdxice UITIOCIMPUpYIom ux eluAnue Ha Gopmuposanue uUcmopuieckol u
cospementoll 2opoockoll uoenmuunocmu HMcpaxana. Pe3ynbmamel maxdice NOKA3bI8AIOM GANCHOCHb COO0OWECms
MEHbUWUHCME 8 0002aweHUl 20pOOCKOU MOphoaocuU U cOOeUCmBUU MHOLOKYIbMYPHOU 20pOOCKOU YCMOUNUBOCHIU.
Oma ycmouuugocms He MobKO yayuuaem scmemuieckue U QYHKYUOHaibHble AacCneKmyl 20po0d, HO U cnocobcmeyem
COYUANLHOU CHIOYEHHOCMU CpedU pa3nuuHbix epynn nacenenus. Haxoney, Apmanckuii N paition ¢ e2o keapmanamu
CAyACUM ceudemenbcmeom cnocobnocmu Hcghaxana aoanmupoeamuvcsi u npoysemams HOCPEOCMBOM KYIAbMYPHO20
00MeHa u compyOHUYecmad, Ymo Had CAMOM Oejle AKMYAbHO NO cell OeHb.

Knrwuesvie cnoea: Hcgpaxan, apmsnckuu pation Hosas [ocynvgpa, copoockas cmpykmypa, 20poockoe
passumue, 20po0cKas MOpGono2uUs, apxumexkmypHvie 0coOeHHOCU, apXumeKmypHoe nacieoue, KyIibmypHulil CUHMe3,
ucmopuyeckoe Hacieoue.
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Agricultural sciences
CesIbCKOXO0351HiCTBEHHbIE HAYKHU

YK 591.54.541

NPUMEHEHUE BOJOCBEPETAIOIINX TEXHOJOT M OPOIIEHUA JIJISI YCTOMYHABOI' O
PA3BUTHUSA OPOINAEMOTI'O 3EMJIEJEJINA B PECITYBJIMKE KA3SAXCTAH

T.C. I'puuanas’, A.C. Kaan®, I'.C. Orenéepren®
! kaHIMIAT TEXHIUECKHX HAYK, BEAYIIMil HAYYHBIHA COTPY/IHIK,
% MITa K HAy9HBIH COTPYIHUK, JOKTOPAHT, ° MJIA/IIHIi HAYYHBII COTPYIHHK, MATHCTPAHT
13 TOO «Kazaxckuii HaydHO-HCCIIEN0BATEIBCKHI HHCTATYT BOIHOTO X03stiicTBay (r. Tapas), Pecry6muka Kazaxcran

Auuomauuﬂ. B cmamove npu@edeybl pe3yiobmamvl OYEHKU NPUMEHEHUS 3000c6epeear0mux mexHono2ull 8
cmpanax mupa. ﬂaH(l OYeHKa npumeHerus MEXHONO2UN KANEIbHO20 NOJUBA U O0HCOCBAHUS NO pecuonam Kazaxcmana.

Knrouesvie cnosa: opouitaemoe 36Mﬂ€0€ﬂue, soaoc6epeeaiou;ue mexHoaocuu, cmpaHvl mupa, pecuoHbvl
Ka3axcmaHa, npumeHerue.

Axkmyanvnocme. Llenvio nacmoswyux uccie008aHull A6IAACS cOOp U AHANU3 UHGOpMAYUY NO NPUMEHEHUIO
6000cOepe2arwux MexHoA02Ull OPOULeHUs: N0 CMPAHAM Mupa u pecuonam Kazaxcmana.

Mamepuanvl u memoowst

AHanu3 W OIEHKa COBPEMEHHOI'O COCTOSIHUSI NPUMEHEHHs BOAOCOEperaroIinX TEXHOJIOTMH OpOLICHUS MO
CTpaHaM MHpa BBIIOJHEHH HAa OCHOBaHMHM cOopa wWH(pOpMAIMM TO MarepuajaM HWHTEpPHETa. AHAIM3 M OICHKa
COBPEMECHHOTO COCTOSHHS TPHUMEHEHHS BOAOCOEperarolux TEXHOJIOTHH opomieHus 1o permoHaMm KazaxcraHa
BEITIOJTHEHBI TI0 JaHHBIM MUHHUCTEPCTBAa CENBCKOTO Xo3saicTBa PecmyOmumkm Kazaxcran, MUHHCTEpCTBa BOJHBIX
pecypcoB u uppuranuu Pecryomku Kasaxcran, Akumaros obnacteit PK i Bomoxo3sicTBEeHHBIX OpraHU3aIHiA.

Pezynomamul u ux oocysyncoenue

Bonmbie pecypchl SBISIOTCS TJIaBHBEIM (DaKTOPOM, OMPEACIIIOMIAM YCTOHYHWBOCTE 3KOHOMHUKH JFOOOTO
rocynaapctBa. CormacHo «Bcemupnoit mporpamme OOH o0 pa3BUTHM BOJHBIX PECYPCOB» OHHU  SBISIOTCA
OCHOBOIIOJIATAOIMMU Il TPEX COCTaBJSIOLIMX YCTOMUMBOIO Pa3BUTUS — COLMAIBHOM, JKOHOMHYECKOH H
9KOJIOTHUECKOH. 1IX pOCT 3aBHCUT OT OTpaHMYEHHOCTH PECYpPCOB PEYHOTO CTOKA, KOTOPhIE MMEIOT CBOM IIpees U 4acTo
SIBIISAIOTCS ysI3BUMBIMHU. HapacTaronuii geuiut npecHoi BOABI SBISETCS CaMoOil TJIaBHOW Yrpo3oi, cTosmiel mepen
yenoBeyecTBoM B X XI Beke [2].

YKe U3BECTHO, YTO M3-3a MOTEMJICHN KJIMMaTa BO MHOTUX pailoHax IUIAHETHI, BEPOATHO, yBEIMUUTCS 4acTOTa
CWIIBHBIX JOXKIEH, YTO MOXKET NPUBECTH K KaTacTpo(UYeCKHM HaBOTHEHUsSM. B npyrux paifoHax, HaoOOpOT,
MIPOTHO3UPYETCs] COKPAICHIE OCAaIKOB, B pe3ylibTaTe 4ero OyIyT Yalle CIy4aThCs SKCTPEMalbHBIC 3acyXu. PalioHEI,
KOTOPBIE U TaK CTPAJAIOT OT Mepen30bITKA BIIaTrH, CTaHYT emé OoJiee BIaKHBIMU, a 3aCyIUINBBIC TEPPUTOPUH, OCOOCHHO
paiioHBI, KOTOPBIE HAXOIATCS B ICHTPAIBHBIX YaCTSIX MAaTEPHUKOB, OymyT BCE yaire OOpOTHCS C MOCICACTBHSIMHA 3aCyX
[9].

PacTymas cepbe3HOCTh M YacTOTa CTUXUITHBIX O€ACTBUH, CBSI3aHHBIX C KIMMAaTOM, SBISETCA BOIMPOCOM
BBDKMBAHHS I HamOonee YSA3BUMBIX K KIHUMAary cTpaH. M3MeHeHue Kimmara BIHSET Ha IPOAOBOJIBCTBEHHYIO
6€30I1acHOCTh, CEJIbCKOXO035HICTBEHHOE MTPOM3BOJICTBO U BBI3BIBAET OCTPYIO HEXBAaTKY BOJBI KAK MHHUMYM Y MOJIOBUHBI
HaceJleHHs Mupa. YTIyOJIieHHE COKpAIleHUs BBIOPOCOB SBISIETCA BaXXHON OCHOBOI 3TOro mpolecca, Hapsiay cC
aKTHBH3AIMEN TEWCTBHIN 10 afanTaliy K K3MEHEHUIO KIIMMaTa 1 6opbbe ¢ motepsmu 1 yiepoom [10].

MHUpOBOE CEIbCKOE XO3IHUCTBO €XKErOJHO pacxoayer Oosee 2,8 ThIC. KM MpecHO# BoJbI, TO ecTh 10 70% ee
MHPOBOTO NOTpeOIeHus Wik B 7 pa3 Ooibllle, YeM MHpPOBas NMPOMBINUICHHOCTh. [louTH Bech 3TOT 00BEM HIET Ha
uppuranuo [7].

MupoBo# pOCT pacxoZOBaHUS BOJBI B CIOXKHBIINXCS B HACTOSIIIEE BPEMs YCIOBHSX BEAET K IIIOOAILHOMY
BomHOMY Jeduuury. OcBOeHHE HOBBIX BOJAHBIX PECYpcOB TpeOyeT Bce OOJIBIIMX HHBECTHLMH Ha coJiep)KaHHe
BOJIOXO3SHICTBEHHBIX CHCTEM. B cilyuae coxpaHEHHWs] COBPEMEHHON MOJEIH BOJOINOJIB30BAHHSA W POCTA MOTPEOISHUS
BOJBl Ha JyNIy HaceleHWs ee JOCTYHOCTh OyJeT HEYKIOHHO COKpamarscs. I[loBBINIEHHE NPOAYKTHBHOCTH
HCTIONB30BAaHUS BOJBI B CEILCKOM XO3SHUCTBE IS YBEIUUEHUS MPOM3BOJICTBA MUIIEBHIX MPOIYKTOB B LEIOM [0 MUPY
SBTISICTCS AKTYAIbHBIM HATIPABJICHUEM.

B stux ycnoBuax 3¢QeKTHBHOE HCHOIB30BaHHE OTPAHMYEHHBIX BOJHBIX PECYPCOB B CEIBCKOM XO3SHCTBE
TpeOyeT NMPHUMEHEHHS COBPEMEHHBIX HPPHUTAIIMOHHBIX TEXHOJOTHH M TEPEJOBBIX METOJOB YIPABICHHS BOJHBIMU
pecypcamu. K MppuUranimoHHBIM TEXHOJIOTHSM B CEIbCKOM XO3SICTBE B HACTOSIEE BPEMs OTHECEHBI CIUIMHKEPHOE
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OpOIIeHHE, TOXIEBATBHOE OpOIICHHWE JIMHEHHOTO IIePEeMEIICHUS, IEHTPAJN30BAHHOE KPYTrOBOE [I0KIEBAJIHHOE
OpOIICHHE BHYTPUIIOYBEHHOE KAalleJbHOE OPOIICHHE, MOBEPXHOCTHOE KAaIleIbHOE OpPOIIeHHEe, KOMOMHHPOBAHHEIE
crocoOBI OPOIICHMS, IIOBEPXHOCTHOE OPOIIEHHE C JIA3ePHON TUIAHMPOBKON 3eMEITb U Jp.

[oBrImeHne TPOIYKTHBHOCTH MCTIONB30BAHUS BOJBI B CEITLCKOM XO3SWCTBE JJISl YBEIHMUEHHS IPOU3BOJICTBA
MTUIIEBHIX MPOIYKTOB B LIEJIOM 10 MHUPY SIBISICTCS aKTyaJbHBIM HaIlPaBICHUEM.

YcTaHOBIIEHO, YTO O0IIAs IJIOMIAIh OPOIIAEMBIX 3€MEIb 110 PETHOHAM MHpa cocTaBisieT 236,549 MuH. ra, u3
HHUX HauOoJbLIyI0 opouraemyto ruomans 190,05 MiuH. ra 3aHUMarOT Pa3BUBAIOLIMECS CTPAHBI, B PAa3BUTHIX CTpaHax
opolaemas IJIomaab coctapisieT 44,663 MiIH. Ta, B HAMMEHEE Pa3BUTHIX CTpaHaX, OHa cocrasiset 1,836 miH. ra [8].

Camas BbICOKas JOJsl OpollacMoil 00JacTH HaxoAuTcsi B pasBuBaromuxcs crpaHax (80,34%), 3a HuUMH
cnenyrot pa3Buthie crpasbl (18,88%) u Haumenee pasButhie ctpansl (0,78%). Ilo rpamanuu ICID k pa3BuBarommmcs
cTpaHaMm OTHeceHbI 85 crpaH, B ToM uncie Kurait, Uunus, bpasunus, Poccus, Upan, KOAP, Typuus, AszepOaiimkaH,
Mekcuka, Eruner, Ykpauna, Pymsinusi, Mopokko, Upak, Monzaosa, Cupusi, Cynan, TaiiBanb, bonrapus, @uinnnuHsl,
V36exucran, Mana3us u Makenonus. K pa3ButeiM cTpaHam oTHeceHBI 46 ctpan, B ToM umcie CIIA, Hcnaxus,
Opannus, Uranmsa, Ascrpammsa, Caynosckas Apasus, Kamana, ['epmanns, SAnonuns, CroBakus, M3panns, Berrpus,
Kopetickas pecrrybnmka, BenmukoOpuranms, @uansaaus, Ynmu, ['pedeckas Pecnyomuka, [onpma, Sctorus u ['py3us.
K mamMeHnee pa3BuUTHIM cTpaHaM OTHeceHHI 28 cTpaH, B ToM uncie Manasu, Henain, Bypkuna ®@aco u 3umbadse.

CrnemyeT OTMETUTh, YTO Pa3BUBAIOIINXCS CTPaHAX HAMOOIBIIYIO OpoIIaeMylo Iutomanb uMmetot Kurait (65,87
MIiH. Ta), Upan (8,46 miH. ra), Uanonesus (6,722 miH. ra), Typrus (6,65 muH. Ta), Mekcuka (6,4 MuH. Ta), bpasmmus
(5,797 mnn. ra), Taunaua (5,56 mnH. ra), banrnanem (5,217 M. ra), Poccus (4,5 miH. ra). B pa3ButeIx cTpaHax
HauOOJNBIIYIO TUIONIA b opolaeMbIx 3eMenb umetor CIIA (23,48 miH. ra), Ucnaunwms (3,877 mun. ra), Snonus (2,862
MJIH. ra), @pannus (2,6 muH. ra), Urams (2,42 mMiH. ra).

B HammeHee pa3BUTHIX CTpaHax HauOOJBIIYIO OpolIaeMylo Iomans umeror Adranucran (3,408 miH. ra),
Henamn (1,53 mmn. ra), KH/P (1,46 muH. ra).

ITo pesymbraTamM HHOOPMAIIMOHHOTO MOWCKA IO MPUMEHUMOCTH TEXHOJOTHUH KAaIleJIbHOTO, IOJINBA, a TaKXkKe
ITO’KIEBaHUS B MUPOBOH MPaKTUKE YCTAHOBJIICHO CYIIECTBYIOIIEE COCTOSHIE OPOIIAeMOT0 3eMIICICIIHSI B CTPaHaX MHpa
U JJaHa O[CHKA MPUMEHUMOCTH BOJOCOEPEraroInX TEXHOIOTHI ¢ y4eToM rpaaaiuu crpan mupa o ICID [8].

B pazBuBaromuxcs cTpaHax AoxkaeBaHue npuMensercs Ha miomann 20060069 ra, a kanenbHOE OpOLICHUE Ha
wromann 21901836 ra, To ects BomocOeperaromue TexHoIorun 3aauMaiotT 22,08 % ot Bcelt opomaemoii romanu. B
Pa3BUTHIX CTpaHax JOXKAEBaHHE NpuUMeHseTcs Ha miomanu 20927195ra, a kanenbHOE opolieHue Ha miomanu 5376087
ra, TO €CTh BOJIocOeperaonue TeXHOJIOTHH 3aHUMaloT 58,89 % ot Beeii opomaemoit mioniaau. B HanMeHee pa3BUTHIX
CTpaHax JOXJeBaHHE MpUMeHseTcs Ha miomany 137690 ra, a xanenbHOe opolneHue Ha iomanun 30730 ra, To ecTh
BOJIOCOEperaroIIye TeXHOJIOTUH 3aHUMAIOT TOJIbKO 9,17 % oT Bcell opomaeMoi IIoImaim.

HamnOonee  BBICOKMH  MNPOLEHT MNPUMEHHMOCTH  BOJOCOEpEraloluX  TEXHONOTHH B OPOLICHUH
CeJIbCKOXO3SIICTBEHHBIX KYNbTYp OTMEUYAeTCs B PA3BUTHIX CTPaHaXx.

Opomaemoe 3emjeenue — CaMmblii MNPOAYKTHBHBIM CEKTOP CEIbCKOXO3SIMCTBEHHOTO IPOU3BOJICTBA.
[IpoayKTHBHOCTH OPOIIAEMOT0 TeKTapa IMPEBHIIIACT B 3...8 pa3 MPOAYKTUBHOCTH | TeKTapa eCTECTBCHHO YBIIaKHEHHBIX
3eMenb. TeMITbl pocTa OpoIIaeMOl IUIOIIAIN B COCTaBE HCIONB3YEMBIX B CEIIHCKOM XO3SHCTBE 3€MENlb OCOOCHHO
3HAYHUTENBHBI B TEX TOCYIapCTBAX, TSPPUTOPHUS KOTOPBIX OTHOCHTCS K 3aCYILINBOH (apHIHOMN) 30HE [6].

Cenbckoe x03sicTBO B cTpaHax LlenTpanbroii Asun (IJA), B Tom unciie n B KazaxcraHe sBiseTCS OCHOBHBIM
morpebutenem Bonbl. B Kazaxcrane opomaemple 3eMiIM JafOT B CTOUMOCTHOM BbIpaxkeHUH 40% BajoBOW MPOIYKIUU
CeNIbCKOT0 X03siiicTBa. PelieHne npoOiieMbl HEXBATKHM BOJHBIX PecypcoB M 3((HEKTHBHOCTH BOJOINOIb30BAHHS B
pETHOHE ClIeyeT UCKaTh, COOTBETCTBEHHO, B IEPBYIO OYePE/Ib B UPPUTAIIMOHHOM oportieHuu [1].

Kazaxcran yxe ceifuac HauMHAeT HCIBITHIBATH HEXBATKY BOJHBIX PEeCypcoB M Io mporHo3aMm k 2040 romy
MOJKET CTOJKHYTHCSI C CYIIECTBEHHBIM IS(HUIIMTOM BOIHBIX pecypcoB B o0beme 50% ot motpedHocTH [3].

Teppuropust Kazaxcrana OTHOCHTCS K 30HE HEIOCTATOYHOTO YBIIAXKHEHHS, a ICHTPAIbHBIE U I0XKHbIE pallOHBI,
32 HMCKIIOYEHHEM IMPEArOPHBIX M TOPHBIX, OTHOCATCA K 3acyIIJIMBOH 30He. B CBA3M C 3THM, OCHOBHOH 00BEM
CEeNIbCKOXO3SHCTBEHHOW MEIMOpAIlMA 3aHUMAlOT OpOIIaeMble 3€MIIM, YTO TO3BOJSIET NP NPABHIBHOM WX
UCTIONIb30BAaHUM, HE3aBUCHMO OT NPHPOIHBIX YCIOBHH, IOJIy4aTh CTaOMJIbHBIE YpPOXKaW CeIIbCKOXO3SHCTBEHHBIX
KynsTyp [5].

Crneunduueckne ycinoBusi Pecrryonuku KaszaxcraH, cBsi3aHHBbIE ¢ HaJlMYHEM BOJHO-3€MENBHBIX PECYPCOB,
TEXHUYECKHM COCTOSIHUEM HPPUTALUOHHBIX CHCTEM, BBICOKUM H3HOCOM TUAPOTEXHUYECKHX COOPYKEHHH,
TPAaHCTPAaHUYHOCTBIO TIOCTYIIIICHUS BOJHBIX PECYPCOB AUKTYIOT HEOOXOJMMOCTh pelIeHHs MPpoOIeMbl BOJOCOEpEKEHHs
TOJIBKO KOMIUIEKCHBIM TIOAXOJOM C IPOBEIECHHEM PEKOHCTPYKIMH W MOACPHHU3AINN HPPUTALNOHHBIX CHCTEM,
MIPUMEHEHNEM BOJOCOEPETaloNX TEXHOJIOTHI OPOIICHHUS C YYETOM YIyYIICHUS MEIHOPATHBHOTO COCTOSHHS 3eMETb
CeNIbCKOXO3SHICTBEHHOTO Ha3HAueHHs. OJTO TIONOKEHHE YCYryOnseTcs emie W TeM, YTO paclpelelieHHe BOIHBIX
pecypcoB B KaszaxcTane HepaBHOMEpPHOE B TPOCTPAHCTBE M OONBIIMHCTBO PEK SBISIOTCA TPaHCTPAaHMYHBIMH. B
MIEPCIEKTHBE OXKUIAETCS COKPAIIEHHE PECypCOB TPAHCTPAHMYHOTO CTOKA B PECIyOJHKY B CBA3HM C XO3IHCTBEHHON
JIESITETFHOCTRIO B COCEIHMX TOCYJapCcTBaX, TaK Kak OONbIIE IOJIOBHHBI CTOKa (opmupyercs 3a mpenemnamu PK.
JIONONHUTENBHYIO YIPpo3y BOJI00OECTIEYEHHOCTH PECIYOJIMKH CO3JIaCT BEPOSITHOE COKPAleHHE PECYpCOB MECTHOTO
CTOKa, BCJIC/ICTBHE IIIO0AIBHBIX ¥ PErHOHAIBHBIX M3MEHEHUH KIIMMaTa.
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O¢deKTHBHOE HCIONB30BAHNE BOIHBIX DPECYPCOB HAa HPPUTALHMOHHBIX CHCTEMax IPH MOBBIIIEHHUH HX
TEXHHYECKOTO YPOBHA M TPUMEHEHHHM BOJOCOCPETAIONINX TEXHOJOTHH OpOMICHHS IIPEAIIONAracT ITOBBIIICHAE
3G (PEKTUBHOCTH HCHONB30BAHUS BOAHBIX PECYPCOB; YBEIMUYCHHE IPOMYKTUBHOCTH, KOHKYPEHTOCIHOCOOHOCTH U
YCTOWYHMBOCTH OpPOIIAEMOTO 3EMJICIEIHs; O00ECHeUeHNEe T'apaHTHPOBAHHOTO IPOHM3BOACTBA CEIHCKOXO3SIMCTBEHHOMH
MPOXYKIUH; KOPPEKTUPOBKY CTPYKTYPHI IIOCEBOB CEBCKOXO3SHCTBEHHBIX KYJbTYp HCXOHAS W3 OOECICUCHHOCTH
PETHOHOB BOJOW; ONTHMH3AIMIO TOTPEOJICHHS BOIHBIX PECYpCOB IIyTEM HAyYHO-OOOCHOBAaHHOTO BHEIPCHHUS
BOJIOCOEPEraloInX TEXHOJIOTHH mojuBa. [103ToMy BaKHBIM ()aKTOPOM SIBJISETCS PAllMOHAIBLHOE HCIIOJIb30BaHHE BOBI
B KOMIUIEKCE MEpONPHITHH, HaNpaBlICHHBIX Ha BojocOepexeHus. CHIDKEHHE 3aTpar BOABI IPH IPUMEHEHHUH
BOJIOCOEPETaloINX TEXHOJOTWH OpOIIEHHWs HaIpaBlIeHO Ha o0OecredeHus BOJHOHM Oe3omacHocTH PecnyOmuku
Kazaxcran.

OcHOBHOI1 Ipo0JIeMOii B oporiaeMoM 3emieienuu Kazaxcrana B HacTosiee BpeMs BJISIETCS HepallnOHAIBHOE
UCTIONb30BaHUE 3HAYUTENBHOW YacTH OPOCHTENBbHOM BOJBI NpPH JOCTaBKE €€ K OpollaeMbM ydacTkam. M3-3a
HEBBICOKOTO TEXHUYECKOTO YPOBHS MUPPHUTALMOHHBIX CHCTEM, IPH KOTOPOM HOpMa «OPYTTO» CYIIECTBEHHO MPEBBIIIACT
HOPMY BOJONOTPEOJICHNS CEIbCKOXO3IHCTBEHHBIX KyJbTYp, ITOBCEMECTHO OTMEYAIOTCS OONbIIME IIOTEPH Ha
MTOBEPXHOCTHBIN cOpOC 3a Mpeensl OpOIIaeMoro Mo, Ha TIyOWHHYI0 MH(DHUIBTPAIHIO 33 TpeAesl KopHeoOnTaeMoit
30HBI. Takas cUTyanusl IPOUCXOIAWUT KakK MPABHJIO IPU MOBEPXHOCTHOM CIIOCOOE TOJNBA, SBIAIOIIAMCS OCHOBHBIM B
HACTOsAIIEe BPeMsI.

B 31001 061acTi HaOIIOHAETCS OMPENENICHHBIN MPOrpecc — MEPexo]l OT MOBEPXHOCTHOTO OpPOILICHUS K Ooiee
(G QEKTUBHBIM TEXHOJIOTHSIM JIOXKJIEBAJIBHOIO W KaleJIbHOTO OpolIeHHsA. TeM He MeHee MOBEPXHOCTHOE OpOIICHHUE
CENIbCKOXO3SIICTBEHHBIX KYJIBTYp B Oimkaiiliee BpeMsl OCTAHETCS OCHOBHOHM TEXHOJIOTHEH IOJIMBa, 4TO Tpedyer
JTaJIbHEHIIeTro ee COBEPIICHCTBOBAHMUS.

OcHOBHO# mpobiemoll B opomaemMoM 3emienenand B mepuon ¢ 2000 roma mo 2014 roga sBIsUIOCH
HEepaIMOHAIBHOE HCIIOJIb30BaHUE 3HAUMTENBLHOW 4YacTH OPOCHUTENBHOM BOIBI, MOJAaBaeMON Ha II0Ne, NMPH KOTOPOM
HOpMa «OpyTTO» CYIIECTBEHHO IPEBHIIIaTa HOPMY BOAOIIOTPEONICHNS CEIbCKOX03IHCTBEHHBIX KyIbTyp. B pesymnprare
3TOTO TOBCEMECTHO OTMEYAJINCh OOJBIINE TMOTEPH HA IMOBEPXHOCTHBIH COpPOC 3a IpEeAeibl OpOIIAaeMOro IOJs, Ha
IyOMHHYI0 MHQWIBTPAIMIO 3a IpeAenbl KOPHEOOWTaeMOW 30HBI M PACCOTTACOBAHHOCTH XOJa BOJOIOTPEOICHHS
KyIbTyp W (aKTHUECKOro TpaduKa IPOBEACHHS IMOIMBOB. TakuWe SBJICHWS OTMEYAINCh B OCHOBHOM IIpH
MIOBEPXHOCTHOM CIIOCOOE TOJNIMBA, SBISIIOLIMMCS OCHOBHBIM CIOCOOOM THoONMBa 3a 3TOT mepuoxa. Habmromancs
PETHOHANBHBIN Ae)UINT B OTHACIBHBIX PEUYHBIX OaccelfHax, B pe3yibTaTe 4Yero NpOHCXOAWIN MOTEPH B CEIBCKOM
XO3sHCTBE.

Just 53¢ deKTHBHOTO MCHONIB30BaHUs BOJAHBIX PECYPCOB M JajbHEHIIETr0 yCTOHUYMBOIO Pa3BUTHUSI OPOIIAEMOTO
3emnenenus B PecnyOnuke Kazaxcran norpe6oBanochk MHUPOKOe BHEAPEHUE BOAOCOEPETaIONIUX TEXHONIOTHH OPOLICHHSA
C OHTHMI/I3aL[PIeI>’I HCIIOJIb30BaHUA HMCIOMIUXCSA BOJIHBIX PECYpCOB, UYTO 0COOEHHO AKTyaJIbHO B YCJIOBHUAX
KIIMMAaTHYCCKOT'O UBMCHCHUSA U YCUIICHUA XO3SICTBEHHOM JACATCIBbHOCTH.

B Pecnybmuke Kasaxcran ¢ 2014 roga ocoboe BHUMaHHE YyAENSIETCS NPHUMEHEHHIO BOJOCOEPEraroniux
TEXHOJIOTHH KareJbHOTO TOJINBA, JOXKICBAHUS, TUCKPETHOTO IOJIMBAa M JAPYIHX, PEKOHCTPYKIHH, MOJICPHHU3ALNH,
KaUTaIFHOMY PEMOHTY MAarucTpajbHBIX M PAacCIpeeUTENbHBIX KaHAJIOB, HAaXOIIIIUXCS B  PECHYOJIMKAHCKOH |
KOMMYHQJIBHOI COOCTBEHHOCTH, a TaKkKe PEKOHCTPYKIMH M MOJEPHH3ALUH THIPOMEIHOPATUBHBIX CHCTEM 3€MEb
PETYISIPHOTO ¥ TUMaHHOIO OpolieHus [4].

TeHneHIIMM, CHOCOOCTBYIOIIME BHEAPEHHIO BOJOCOEPEralolIMX TEXHOJIOTHH, CIOXWINCh HUCXOISd U3
CIIEYIOIINX OCHOBHBIX HalpaBJIEHUN:

— BO3PACTAIONINHA PETHOHANBHBIN 1e(UIUT B OTACIBHBIX PEYHBIX OacceiiHax;

— HepalMoHaJIbHOE HCIOIh30BAHNE 3HAYUTEIHHOI YacTH OPOCUTEIBHOM BOJIBI, T0/1aBAEMOi Ha T0JIE;

— TIOBBILICHUC S(I)q)eKTI/IBHOCTI/I HCIOJIB30BaHUA BOJHBIX, OJHEPreTUYCCKUX, TPYAOBBIX, MATECPpUATBHBIX,
3€MeJbHBIX PECYPCOB;

— YBEIMYECHHE TIPOTyKTUBHOCTH, KOHKYPEHTOCIIOCOOHOCTH U YCTOHYHMBOCTH OPOIIAEMOT0 3eMIIEICIHS;

— obecreyeHne rapaHTHPOBAHHOTO TIPOM3BOICTBA CEIILCKOX03SHCTBEHHON MPOAYKIINY;

— MOBBIILICHNE TeXHIUYecKoro ypoBHs U K1/l nppuralimoHHbBIX cUCTEM;

— YBENMUYCHME IO/l OpOUIEHUs C TNPUMEHEHHEM COBPEMEHHBIX BOJOCOEpEraroIix TEXHOJOTHH W
TEXHUYECKHX CPE/ICTB IOJIHBA;

— obecrieyeHue yaydnIeHHs METHOPATHBHOIO COCTOSIHUSI MOYB U CHIDKEHHE WM YCTPaHEHHE MX BTOPUYHOTO
3aCOJIEHHS U JIeTPaIaliin;

— obecrieueHue coOIFOIEHHUS PEKUMOB OPOIICHHUS CETBCKOXO3SMCTBEHHBIX KYIBTYD.

B pernonax Kazaxcrana oco6oe BHIMaHHUE yACTSIETCS BHEIPEHUIO CHCTEM JTOKACBAHUS M KaIleILHOTO MOJINBA,
IIPH 3TOM KaleJIbHBIH IOJHMB MOTYyYMSl HauOoOJbIlee NMPUMEHEHHE B IOKHBIX PErroHax (PHUCYHOK 1, 2) B yCIOBHAX
)qu)mmTa BOJHBIX PECYpPCOB M BBICOKHMX TEMIIEPpATYP BO3aAyXa IMIPH MaJIOM KOJIUYECTBE OCAAKOB B TCYCHUEC
BEIrCTAllMOHHOTO TI€pHOJa BbIpalllUBaAHUA CEIBCKOXO03SMCTBEHHBIX KyJIbTYp IJid YCTpaHCHHA TIOTEPHL BOABI Ha
opomaeMbIX 3eMisixX. JloxkIeBaHue Takke IMHPOKO MPUMEHHMO Ha fore (PUCYHOK 3) M BO MHOTHX IPYTHX PErHOHaX
Kazaxcrana 3a MCKITIOUEHHEM 3aI1a/THOT0 PETHOHA M3-3a CYIIECTBYIONIETO Ae(UINTA BOJHBIX PECYPCOB.
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Pucynok 1. Kanenvroe opowenue xkykypysol ¢ Kopoaiickom patione JKambwiackou obnacmu

Pucynoxk 2. Kanenvnoe opowenue caoa 6 Meprenckom paione Kambulicroii obracmu
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Pucynox 3. [oocoesanue kyxkypyzul ¢ Kyanvinckom patione XKambwinckou obnacmu

VYcraHoBieHo, uro B 1menoM Mo PecmyOmmke Kaszaxcran B 2023 romy BomocOeperaromipe TEXHOJOTHH
MpUMEHSUTACH Ha Turomaan 312,245 teic. ra. [Ipu sToM mokaeBaHWe MPUMEHsITIOCh Ha oiomanu 227,364 Teic. ra, a
KarenbpHOe opolieHue Ha riomanu 84,881 Thic. ra. B paspese obiacteil U aMUHUCTPATHBHBIX PAOHOB HAWOOIBIITHIA
MPUPOCT  BOJOCOEperarommMx TeXHoJorwii oTmevancs B [laBimomapckoi, JKamOwuickod, TypkecTaHCKOH,
KaparannuHckoif, AKMOJNMHCKOW AKTIOOMHCKOH, u AsmaruHckoit obOnactsax. Ilpm stom B [laBmomapckoi,
KaparannnHckoit AKMONIHHCKOM, AKTIOOMHCKOW M AJIMATHHCKOM 00JIaCTSIX B KaueCTBE BOAOCOEpETaroNIiX TEXHOIOT Uit
MPUPOCT MPEAYCMOTPEH MPEUMYILECTBEHHO 3a CUeT J0KAeBaHMs, a B Typkecranckoil u JKamObuIcKoil oOsacTsax 3a
CYET MPUMEHEHHSI KaleIbHOTO OPOILECHUSI.

JanbHeiimee yBennueHue IMIIOMAAEH BOJOCOEPEralomuX TEXHOJOTHH TO3BOJIMUT ONTHMAJIBHO HCIIOIb30BaTh
MMEIOIINECs BOJHBIE PECYPChI IIPH HApacTaroIeM uX AeHIuTe.

Jlannvle ucciedoeanus blnOIHeHbl NPU GUHAHCOBOU NOOOEPICKE
Munucmepcmea 00nwix pecypcog u uppucayuu Pecnybauxu Kasaxcman HPH BR23791322.

CIIUCOK JIMTEPATYPBI

1. Bunokypos, E. (pexn.), Axynbaes, A., Uyes, C., AnaxaeB, A., CapcembexoB, T. (2023) DddextrBHas uppuranus u
BonocOeperxxenue B LlenTpanbHoit Aznn. Jloknaasl 1 paboune nokyMeHTs 23/4. — Anmatsl: EBpasuiickuii 0aHk pa3BUTHSL.

2. Boma st yeroitunsoro mupa//Jloknang OOH o pa3BuTHN BOJHBIX pecypcoB Mupa: pabodee pestome. — Uramms, 2015. — 8 c.

3. Kak wu3MeHeHHMe KiIMMaTa BIMsAeT Ha BOJHbIE pecypchl Kaszaxcrana/DIeKTpoHHbIH pecypc. Pexxum nocryma:
https://www.undp.org/ru/kazakhstan (nara o6pauienns 10.06.2025).

4. Ilman MeponpuATHI 1O peanu3anud [ocyTapcTBEHHOI MporpaMMbl yIIpaBlieHUsT BOJHBIMA pecypcamu KaszaxcraHa Ha
2014 — 2020 romsr. BomHoe xo3siictBo Kaszaxcrana/OFOJI “Accoumarus BogHoro xo3siictBa Kazaxcrana”. — 2014. — Ne4 (60). —
Acrana. — C. 35-52.

5. CBOJHBIN aHATUTHYECKUI OTYET O COCTOSIHUM M MCHOJIb30BaHNM 3eMenb PecryOnuku Kazaxcran 3a 2023 roa. Komurer
0 YIPaBJICHHIO 3eMeJIbHBIMH pecypcaMi MUHHCTEPCTBA CeNbCKoro xo3siictBa Pecybnuku Kasaxcran. — Acrana, 2024. — 336 c.

6. Ilynaros, 51.3. BogmocOeperaromye TEXHOIOIMH OpOIIEHHS M 3()(HEKTHBHOCTH HCHOJB30BAHUS BOJBI B CEIBCKOM
X03s1icTBE // DKONMOTHS U CTpOoUTeNbeTBO. — Ne 4. — 2017. — C. 21-26.

7. Slcunckuii, B.A., MuponenkoB, A.Il., CapcembekoB, T.T. HBeCTHUIIOHHBIE AacCHEKTHl Pa3BUTHS PETHOHAIBHOTO
BoJHOTO cekTopa // OtpacieBoit 0630p. — Nel2. — Anmartsr: EBpasuiickmii 6ank pazsurus, 2011. — C. 16-17.

8. Annual Report 2022-23 ICID. — New Delhi (INDIA): International Commission on Irrigation and Drainage, Agricultural
Water Management For Sustainable Rural Development, 2023. — Pp. 75-80.

9. Climate and weather [Dxexrponnsiii pecype]. — URL: https://climate-box.com/ru/textbooks/2-1-effects-on-the-weather/
(mata obpamenus 28.06.2024).

10. Statement on the ‘Climate Chang 2023: Synthesis Report’ [Dnextponnsii pecypc]. URL:
https://www.undrr.org/news/statement-climate-change-2023-synthesis-report (zara o6paruenus 10.06.2025).

Mamepuan nocmynun ¢ peoaxyuro 16.07.25

43


https://www.undp.org/ru/kazakhstan
https://www.undrr.org/news/statement-climate-change-2023-synthesis-report

ISSN 2311-2158. The Way of Science. 2025. Ne 8 (138).

APPLICATION OF WATER-SAVING IRRIGATION TECHNOLOGIES FOR SUSTAINABLE
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Abstract. The article presents the results of an assessment of the use of water-saving technologies in the
countries of the world. An assessment of the use of drip irrigation and sprinkling technologies by regions of Kazakhstan
is given.

Keywords: irrigated agriculture, water-saving technologies, countries of the world, regions of Kazakhstan,
application.

44



ISSN 2311-2158. The Way of Science. 2025. Ne 8 (138).

Philological sciences
dujroornyeckKue HAayKHn

VIIK 80

CHUMBO.JIMKA IIBETA B POCCUMCKHUX U APABCKHUX TPOU3BEJEHUAX (HA IPUMEPE
POMAHOB «BOP U COBAKN» MAX®Y3A H. U <MACTEP U MAPI'APUTA» BYJI'AKOBA M.)

J:kacum MyHa Ape, TOKTOp (DUITOJIOTHYECKUX HAYK, Ipodeccop, PakyIbTeT A3LIKOB, Kadeapa pycCKOro s3biKa
Barmanckuit yausepcutet (barman), Upak
E-mail: dr.munaarif71@colang.uobaghdad.edu.iq

Annomayun. B dannoll cmamve paccmMampueaemcs CUMBOAUKA yeema 6 npouszeedenusx byneakoea M.A. u
Maxgysa Hazuba. Ocoboe snumanue yoensiemcs: aHamsy yeemosvlx 0opaszos 6 pomanax «Macmep u Mapzapuma» u
«Bop u Cobaxuy. Hccredyemcs cmvicioeas nazpyska OCHOBHBIX Yeemos. 0enozo, 4éprHoz2o0 u Kpachnozo. Aemopui
HPUX00sIM K 8b180OY, YMO YEEMOBAs. NATUMPA Y HUX HE MONbKO BbINOIHAEM ICMEMUecKylo yHKYUIo, HO U S6ISAemcs
BAJNCHBIM UHCMPYMEHMOM nepedayu gurocodpckux u coyuanvhulx uoeil. Llenv oannou pabomel — 8biA8UMb NPOSAGIEHUS
ygema 6 pAMKAX NOBeCnB808AMENbHO20 OUCKYPCA U NPOAHATUSUPOBAMb 2eOMempUYecKyro CMpYKmypy ueema 8
Xy00dcecCmeeHHoM MmeKcme, PAcCCMAmpusds e20 KAK DHEpeuto, Ompaxicarouyio NCUXOI02UYecKue, COYUAlbHble U
KY/IbmypHble acnekmol nepcoHaicel. Hcciedosanue maxoice HANPAGIEHO HA PACKPbIMUE CEMAHMUYECKUX 3HAYeHUll
ygema Kax 8 CUMBOIUUECKOM, MAK U 8 ACCOYUAMUBHOM NIaHe — 8 KOHMeKCcne N08eCmB08anUs, a MaKice Ha eblasleHuUe
Xy002#CeCmBeHHOU 83AUMOCBA3U MeHCOY NOBECTNBOBAMENbHbIM KOHIMEKCMOM U Y8eMOM KAK CeMUOMUYECKUM 3HAKOM.
Memoodonoeust 5moii pabomvl ONUPaemcst Ha CEMUOMUYECKUll N00X00 (CEMUONI02UsL), KOMOPBIl 3AHUMAEMCS U3YYeHUeM
8Cex 3HAKOBLIX CUCMeEM, OeliCmBYIoOWUX 6 pAMKAX COYUANbHOU JHCUSHU. Dmo eKmouaem Kax sA3bIKOGble, MAaK U
HesA3bIK0Gble 3HAKU, A MAKACE CMPYKMYPbl U RPABUILA, pecyiupylowue ux (GYHKYuoHUposanue — 6C€ 9mo cocmasisiem
npeomem uzyueHnus oannou nayxku. IIpuuunoii 6bibopa memvl NOCIYHCULA POTb Yeema 6 pomanax «Bop u cobakuy
Maxghysa Haeuba u «Macmep u Mapeapumay Byreaxosa M., 20e ysem cman 6axnCHbIM ICMEMUYECKUM INEMEHMOM,
OpP2AHUYHO BNUCAHHBIM 6 CHMPYKMYPY 8Ce20 N08ecmeoganus. Aemopvl GUPMYO3HO UCNONL308ANU YEem 8
Xy002#cecmeenHOU MKAHU POMAHO8, YO NPUEELO K NOSAGIEHUI0 MHONCECMEA 3HAYEHUL, ACCOYUAYULL U CUMBOILO8.

Knroueevie cnoea: cumsonuxa yeema, yeemd, IUMeEPAMypHbIL AHAU3 XYO0dCeCHEeHHble meKcmbl, «Bop u
cobaxuy, «Macmep u Mapeapumay, xyoosicecmserHvle 00paszul.

L[BeT cTam KIIOYEBBIM AJIEMEHTOM BH3yalbHBIX OOpa30oB M XYAOKECTBEHHBIX KapTHH B poMaHe. byayuwn
HEOTHEMJIEMOI YacThIO YEJIOBEYECKOH JKHM3HH, IIBET MPHIAET BellaM HHAUBHUIYaJbHOCTh, XapaKTep M YHHKAaJbHbIC
cBoiicTBa. OH BBICTYIIAeT KaK BBIPA3UTENIFHOE XYI0KECTBEHHOE SIBJICHUE, OTPEICIISIOoNIee TMHAMUKY IIOBECTBOBAHHS OT
Havyajma 70 KoHHa. B o0oux pomaHax ILBETOBas CTPYKTypa HMIpaeT 3HAYUTEIbHYIO POJIb, BHOCS B IOBECTBOBaHHE
rITyOMHY, BBIPA3UTENBHOCTh M 3CTETHYECKYIO HACHIIIEHHOCTh. Max(dy3 H. macTepcku MCHoONb3yeT Kak MpsiMBIe, TaK U
acCOIMaTHBHBIC I[BETOBBIE 00Pa3bl, HAUWHAS OT 0OJI0KKHM, HA3BaHUs, BCTYIIUTEIFHOTO IIBETOBOTO MOTHBA M 3aKAHYHBA S
obmel xommo3unueit Tekcta. OH pacKpblBaeT MHOTOCIOWHBIE CMBICTIOBBIE YPOBHH I[BeTa, TpPHAABas eMy
TICUXOJIOTHYECKYIO, COLMAIbHYI0, KYJIbTYpHYIO W PEJIMTHO3HYI0 Harpy3ky. UTo Kacaercst TekCcT pomaHa «Macrep u
Mapraputa)» HachIIIEH MHOXKECTBOM JI€TaJIeH, BKIIFOUas IIBETOBYIO MAJIHUTPY, CHMBOJHMKY KOTOPOH aBTOP HCIIOJIB3YET C
0O0JIBIION BBIPA3UTENBLHOCTHIO JUIS O0Jiee TITyOOKOTO PacKpBITHS XapaKTepoB MepCOHaXel, IOHUMaHUs X BHYyTpeHHEH
CyTH M (YHKIMOHAJIBHOW POJIM B TPOW3BEACHWM. AHAJIU3 IIBETOBOW CHUMBOJIMKHM IIO3BOJISAET TIIy0XKE€ OCMBICIUTH
KIIFOUEBYIO TEMY POMaHa — HEBO3MOXHOCTh CYIIECTBOBaHHUS J0Opa 6e3 31a 1 31a 6e3 1o0pa Kak IByX Hepasz[delrMMBbIX
HavaJl YeJIOBEYEeCKON IPUPOABI 1 MUPOTIOPSAKA.

3HayeHue HBeTOB B poMaHe «Bop u cobaka»:

1. Yépuplii uBeT:

UYEpHBI IIBET HEOAHOKPATHO TOSBIAETCS B POMaHE, OCOOCHHO B ONMCAaHWM HOYHBIX CIEH, OTPaKAIOIINX
MpayHOe IICHXO0JIOTHIECKOE COCTOSIHHE TIABHOTO T'epos IociIe BEIX01a U3 TIOPHMBI. OH TaKkKe CHMBOJIM3UPYET «COOaK»,
npecienytomux Cauga MaxpaHa, 4To, COTJIACHO CEMHOTHYECKAM HCCIEAOBAHHUSAM (B YaCTHOCTH, MO JAHHBIM « (s
< _lly), yKa3pIBaeT Ha MPENATENBCTBO M ECCUMU3M.

2. Beublii nBeT:

Beplii 1iBeT ucnone3yercst B oNMUcaHUM oAex bl Hyp, 4To MOXeT yka3plBaTh Ha €€ HEBUHHOCTbH M JIO0OBb K
Canny. OtHaKO OH Take MOXXET CHMBOJIM3HPOBATh (albIINBOCTh ATOH HEBUHHOCTH MIIH €€ HECTIOCOOHOCTh HCKPEHHE
IIOMOYb EMY.

3. KpacHpblii uBer:

KpacHusb1if 11BeT mosiBiIsieTCS B ClieHaX, MEPEJaroIlnX THEB MIH KecToKocTh Canjia, HalmpuMep, B 3MH30/€, T
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OH mbITaeTcs youts Paoyda AnBana.

B nenom, MOXHO CKa3aTh, YTO IBeTa B poMmaHe «Bop m cobakm» — 3TO HE MPOCTO ONMHCATENbHBIE JETANH, a
XYI0KECTBECHHBIE 3JIEMEHTHI, CIIOCOOCTBYIOIINE PACKPBITHIO IEPCOHAKEN M YIITyOJICHNUIO CMBICIIOB IPOU3BEACHUS.

3HayeHne BeTOB B poMaHe «Bop u cobaka»:

1. Beablii uBer:

OTOT IBET YacTO BCTpEYacTcss Ha CTpaHUmax poMaHoB. C IpeBHMX BpPEeMEH OH acCCOLMUPOBAICA CO
CTpEeMJICHMEM K JYXOBHOCTH M OTCTPaHEHHOCTBIO OT MaTepHalbHOro MHpa. B XpuctuaHcTBe Oeiblii IBET
CHUMBOJIU3UPYET OJM30CTh K OOXXECTBEHHOMY CBETY, II03TOMY €r0 HCIOJB3YIOT B N300paKEHHUAX aHTEJIOB U CBSTHIX.
OcHOBHas YyepTa 3TOT0 LIBETa — PABEHCTBO, NTOCKOJBKY OH OOBEAMHSIET BCE LIBETA CIeKTpa. B pamkax juTeparypHOTO
npousBenenust [lontuii [Tunar npenctaér nepex Hamy B O€NOM ILTAIE, YTO YKA3bIBAeT HAa €r0 BBICOKOE IMOJIOKEHHE.
Vcue3sHoBeHne Oenod craTyd W3 €ro JoMa CHMBOJIM3UPYET HAKa3zaHWE — OLIMOOYHOE pelleHHe O Ka3HHW, yTpaTy
HaJIeKAbI Ha Oy/yllee U OKOHYATEIbHYIO PacIuiary.

2. YepHblii 1BeT:

Oro abCcomOTHAsT MPOTHUBOIONOXKHOCTE Oemomy. Kaxercs, oH moOriomaer Bce OKpyKalollWe IBETa W
COXpaHseT UX BHYTPH ceOsl. DTOT IBET OKYTaH ITyrarolled TaWHCTBEHHOCTHIO, OH CHMBOJIM3HPYET BBI30B, KOTOPBIH
YEJOBEK JOJDKEH MPHUHATH U MPEOJI0IETh, YTOOBI MO-HACTOAIIEMY OLIYTHTh CBET U YHCTOTY Oenoro. B pomane uépHslit
OH ONMIETBOPSIET HE TOIBKO a0COIIOTHOE 3710 U Maruio, HO U NMPEABEIIACT MPUOIIKAIONIYIOCS CMEPTh.

3. KpacHblii uBer:

MHororpaneH: OH TepeIuIeTaeTcsi ¢ KH3HBIO W CMEPThIO, a TaKXKe C YyBCTBEHHOW JtoOoBblo. Iloakmanka
KpacHoro Iuiama Bomnannga, oTpak€HHas B BUHHOHM dYallle, CBUAETEIBCTBYET O TOM, YTO €r0 MOJIYaHHE — HACTOSIIas
KpoBaBas BUHA. B TO ke BpeMs, IbLIAIOIINKA OrOHb B KaMMHe, rie «Mactep u Maprapura» npoBOAAT TEIUIBIE MOMEHTBI
BMECTE, TOBOPUT O MOJJIMHHOM JIFOOBH.

4. JKéaTelil BeT:

OTOT IBET cTall MPEABECTHUKOM JIF0OBU. bynrakoB HaMepeHHO BBIOpa >KENTHIHM IIBET KaK CHMBOJ JyXOBHOTO
TeIIa, COTHEYHOTO CBETa M BHYTPEHHETO Xapa, CIOCOOHOr0 MpOoOyIUTh NCKPEHHNE TyBCTBa. JII000BB, 3apoauBIIascs
B 3TUX OOCTOSTENHCTBAX, OKa3alach CHIBHONH HACTOJBKO, YTO CMOIJIA MPEOJIOJIETh BEINKNE UCIIBITAHUS M, Onaroxaps
€l, FepOH CMOTIIU OCTaThCs BMECTE.

ABTOp IIPUXOIUT K BBIBOAY, YTO IIBET SBJISIETCS OCHOBOIIOJIATAOIEH OChIO OBITHS: O3 HEro >KM3Hb MpezcTana
ObI mepesl HaMU KaK MpAdHBIN M JUIIEHHBINA YAOBOJIBGCTBHUA M KPacoThl MHUp. L[BET — 3TO MCTOYHMK >KU3HEHHON CHJIBI
MIPUPOJIBI, Yepe3 HEro MbI OIIyIlaeM ceOsl )KMBBIMM M B3aUMOJICHCTBYeM C OKpykaromuM MupoM. OH oOKa3bIBaeT
riy0oKkoe Bo3/ieiicTBUE Ha AyIly, HECET B ce0e MHOXKECTBO 3HAUCHHUH M OTPKEHHUH — IICUXOJIOTHYECKUX, KyJIbTypPHBIX,
MOJIUTUYECKUX U CEMUOTHYECKHUX.

VmenHo Gmaronapsi 3TOM CHMBOJHUYECKON M ACTETHUECKOW Harpyske Mucatenb NMpHOeraeT K MCIOJIb30BaHUIO
I[BETa B CBOMX IPOM3BEACHUSIX, IIOCKOJIBKY OH 00JIaaeT CIIOCOOHOCTHIO NMPHBICKAaTh BHUMAHUE YUTATeNsd, Oyab TO B
MIPSIMOM HJIM TIEPEHOCHOM cMBbIcie. Mcxons u3 3Toro, JaHHOE UCCIIEAOBAaHUE COCPEAOTOUEHO Ha POMAaHE, HACHIIIEHHOM
I[BETOBBIMH 3HAUCHMSAMH, B KOTOPOM H300pak€HHE pPEalbHOCTH Pa3BOPAYMBACTCS B HIMPOKOM IOBECTBOBATEIHHOM
IIPOCTPAHCTBE, NPEICTABICHHOM KaK SIpKasl MaJInTpa, COOTBETCTBYIOIIAS TPUPO/IE COOBITHH M XapaKTepOB.
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THE SYMBOLISM OF COLOR IN RUSSIAN AND ARAB LITERARY PRODUCTIONS
(USING THE NOVELS "THE THIEF AND THE DOGS" BY MAHFOUZ N. AND "THE MASTER
AND MARGARITA™" BY BULGAKOV M. AS EXAMPLES)

Jasim Muna Aref, Doctor of Philology, Professor, Faculty of Languages, Department of Russian
Baghdad University (Baghdad), Iraq
E-mail: dr.munaarif71@colang.uobaghdad.edu.iq

Abstract. Color has become a key element of visual images and artistic paintings in the novel. Being an
integral part of human life, color gives things individuality, character and unique properties. The purpose of this work
is to identify the manifestations of color within the narrative discourse and to analyses the geometric structure of color
in the fiction text, considering it as energy reflecting the psychological, social and cultural aspects of the characters.
The study also aims to reveal the semantic meanings of color — both symbolic and associative — in the context of the
narrative, as well as to identify the artistic relationship between the narrative context and color as a semiotic sign. The
methodology of this work is based on the semiotic approach (semiology), which studies all sign systems operating
within social life. This includes both linguistic and non-linguistic signs, as well as the structures and rules regulating
their functioning — all of which constitute the subject of study of this science. The reason for choosing the topic was the
role of color in the novels "The Thief and the Dogs" by Mahfouz Naguib and "The Master and Margarita" by Bulgakov
M., where color became an important aesthetic element, organically integrated into the structure of the entire
narrative. The authors masterfully used color in the artistic fabric of the novels, which led to the emergence of many
meanings, associations and symbols.

Keywords: color symbolism, colors, literary analysis, artistic texts, “The Thief and the Dogs”, “The Master
and Margarita”, artistic images.
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V]IK 80

OCOBEHHOCTH NEPEBOJA ®PA3EOJIOTU3MOB PYCCKOTI'O SI3bIKA HA APABCKHI
A3BbIK (HA IPUMEPE PACCKA3A B. IPAI'YHCKOI'O "I''IABHBIE PEKU AMEPHUKH")

Jxacum MyHa Ape, TOKTOp (DPHUIIOJIOTHIECKHX HAYK, Ipodeccop, PaKyIbTeT I3BIKOB, Kadeapa pycCcKoTo si3bIKa
Bbarnmanckuii ynusepcuter (barman), Upax
E-mail: dr.munaarif71@colang.uobaghdad.edu.iq

Annomayus. B cmamve paccmampusaiomcesi ocobeHnocmu nepegood (Ppazeonocuteckux eOuHuly pyccKko2o
sa3bika 6 pacckase [paeynckoeo B. "Imasmvie pexu Amepuxu”" na apabcxuil A3vlK, A makoce CpAGHUBAIOMCS
aumepamypHvie nepegoobl ¢ UHMEPNPEemayusimM, NPUGEOEHHLIMU 6 (PPA3e0N0UMECKUX CNOBAPSX, YMOObl GbLOEIUND
MEINCHAZLIKOGIE COOMHOUEHUSL (NOAHbIE U YACTUYHbIE IKEUBALEHMbL, NAKYHAPHble, anano2u) eounuyvl. Ilepesod
JIAKYHAPHBIX eOUHUY PACCMAMPUBAEMCsi KAK OO0HA U3 Haubonee CIOJNCHbIX 3a0ay, mpebdylouas uchoIb308aHUs
PAa3IULHbIX NepegoOuecKux cmpamezutl, GKIIOUASL KANTbKUPOBAHUE, ONUCAMENbHLLI Nepesoo, NEKCUYECKYI0 3aMeHY U
KOMOUHUPOBAHHDBIU NOOX00, NO36ONAIOWUL MAKCUMATLHO MOYHO NEpeoamsb CEeMANMUKy U NpasmMamuieckyio HazpysKy
opueunana. Ilepesoo nakynapuvix eOunuy npedcmasisem 0coOyio TUHSEUCMUYECKYIO 3a0ayy, mpedyiouylo npumMeHenus
PazHoobpaznvix cmpameuil, MAKuUX KAk KAalbKUpoeaHue, ONUCAMENbHLI Nepesood, JIeKCU4ecKkdas 3amena u
KOMOUHUPOBAHHBLIL NOOX00, NO360JIOWUL HAUOOlee MOYHO nepedamv COOepHCAHUe U NPASMAMUYECKVIO HA2PY3KY
ucx00H020 evipadicenus. CrnedosamenbHo, Npu nepesode PYycCKux Gpaszeosocu3mos Ha apadCckuil s3ulk Heo0X00UMo
VUUMBIBAMb He MOIbKO A3bIKOGbLE 0COOEHHOCMU, HO U KYIbMYPHO-UCHOPUYEeCcKUll )on, a makdice mpaouyuu u oopas
JICU3HU HOCUMENEl KAK UCXOOHO20, MAK U Yelle8020 S3bIKA.

Knwuesvie cnosa: ¢paseonocuueckue eounuyvl, nepegoo, XyOodceCmEeHHblll nepesoo, IKGUBANEHNHOCHIb,
JIAKYHAPHbIE OUHUDL.

@pazeosoruss — 3T0 Hayka O ()pa3eoJOTHUECKHX EOUHHUIAX ((Ppa3eonorusmax), T0 €CTb 00 YCTOWYHMBBIX
COUeTaHUsIX CJIOB ¢ ocnokHeHHoW cemanTukod [KoponmeBa A. JI., 1980: 12]. Cormacmo H.M. Illanckomy,
«bpazeosorusi sBIAETCS YACThIO S3BIKO3HAHUS, M3YYalOIeH COBPEMEHHOE COCTOSHHE M HMCTOPUYECKOE Pa3BHUTHE
¢pazeonornueckoii cucremsl s3bikay» [lanckuit H. M., 1985: 110].

®paseosnoru3mM — yCTOWYMBBHIA 00OpOT, 3HAYEHHUE KOTOPOIO OCHOBAaHO HAa BO3HWKHOBEHHH MOCTOSHHOTO
KOHTEKCTa, BO3HUKAIOLIETO TOIZA, KOTJa OJHO M3 CJIOB BBINAJAeT M3 CBOOOJHOTO YHOTpeOJIeHHs, MpeBpallasch B
KOMITOHEHT COCTaBHOM JiekceMbl. [lo cymiecTBy, B OCHOBe 0Opa3oBaHMs (hpa3eosorm3Ma JEKHT CEMaHTHIECKOE
ompoieHre. CTeneHb CEeMaHTUYECKOTO OIPOIIeHNUs pa3nnyHa. Uem apeBHee Ppa3eosiorn3M 1 4eM MeHee OH CBS3aH CO
cloBaMH OOIIETO YIOTpeONIeHHs, TeM MeHee MOTHBHUPOBAHO (paseosorudeckoe 3HaueHue [Memuksa B. 10., 2014:
438]. ®pazeonoruueckue €IMHMIBI CIOCOOCTBYIOT COXPAaHEHUIO SI3BIKOBOIM UYHCTOTHI, BBINOJIHSIOT 3CTETHYECKYIO U
JUIAKTHIECKYI0 (YHKIMH, YKpailas BBICKa3bIBaHMS, COJICHCTBYS HPABCTBEHHOMY BOCIHMTaHHIO M 3G QEKTHBHOMN
nepenade 3HaHMHA. Kpome TOro, oHM O0OramaroT pedyeBoi OmbIT, GOpMHUPYsS y HOCHUTEIeH s3bIKa CIOCOOHOCTH K
MHTEPIPETAUK PA3IMYHBIX KM3HEHHBIX CUTYallMid Ha CHMBOJIMYECKOM M MeTadopuueckoM ypoHsix [/xacum MyHa
A., 2025:80].

B apalckoit Kinaccuuecko Hayke o s3bike (Qukx am-nmyra — 4l 48 piam an-nmucan — oballl ole) ppaseonorun
KaK CaMOCTOSITEJIbHOTO HAMpaBJIeHUs] He CyIIecTBOBaJIO. [1o 3ToM npudrHe Gppa3eosoru3Mbl HCCIEAOBAIUCH B TAKHUX €€
pasnenax, Kak unMm an-6amara (&34 ale) «mayka o kpacHopeunm» (putopuka) u unm an-nyra (Al Kle) «mayka o
cioBapHOM cocrtaBe» (Jiekcukosorusi) [YmakoB 1996: 14]. Mcnonb3oBaHHEe HAMH COBPEMEHHOH (hpa3eoornyeckoi
TEOPHUHU COUYeTaeTCs C OOpaIlIeHNeM K JOCTIKCHHSAM apaOCKOH KJIaCCHUECKOH HAyKH O S3bIKE, OCOOEHHO K TaKOMy ee
paszeny, Kak «HayKa O KpacHOpedum» (WM an-0aiara), K TpyAaM TaKuX CPEIHEBEKOBBIX yUeHBIX, Kak [kaxu3, A0y
Xwuman an-Ackapu, Aomankaxup [xypmxanu, Caxkaku, Tadrazanm, Cyitytm u np. Ilpennmaraemas BHUMaHHIO
¢uonoros paboTa BEpBbIE B apaOCKOM SI3IKO3HAHHH IOCBSIIIIEHA BCECTOPOHHEMY MCCIIEJOBAHHUIO OJJHOTO U3 BAXKHBIX,
M BMECTE C TeM, HAy4YHO HE MCCIICJOBAHHBIX BOPOCOB apabCKOro sA3bIKa — €ro raroibHbIM (paseonorusmam [bexupos
P. A., 2016: 4].

OpmHOM W3 KIIOYEBBIX 3a/1a4 COBPEMEHHON JMHIBHCTUKH SIBISIETCS CONOCTABHTEIBHOE H3yUCHHE JIEKCHKO-
IrpaMMaTHYeCKOTO CTPOs HEPOJCTBEHHBIX S3BIKOB. [10700HBIA MOIXOX TO3BOJSIET Oosiee OTYETIMBO BBIIBUTH Kak
CXOJICTBA, TaK M Pa3JIM4yMsi MEXKIY S3bIKAMH, a TaKKe€ YCTAHOBHTh KaK YHUBEpCaJbHbIC, TaK M cHeunupuyeckue
0COOEHHOCTH Ha PA3IHYHBIX YPOBHAX SI3BIKOBON CHCTEMBEI.

Hecmotps Ha 3HAYNTETHHBINH 00BEM HCCIIEJOBAHUH, MTOCBIIIEHHBIX (PPa3eOIOTHUECKUM CUCTEMaM OTACIbHBIX
SI3BIKOB — TIPEXK/IE BCETO PYCCKOTo, — (paseosnorust ocraércss Haubosee BBIPA3UTEIBHOW W 0Opa3HOM 4YacTbio
JIEKCHYECKOT0 COCTaBa JIto00ro s3bika. CpaBHHTENbHOE H3y4eHHE (pa3eosIOrM3MOB Pa3HBIX SI3BIKOB HPEICTABISET
co0Ol Ype3BBIYAHO HMHTEPECHOE M IIEPCHEKTHBHOE HAIPABJICHHWE, OJHAKO CBA3aHO C PSJIOM TPyAHOCTEH. OTO
00yCJIOBJICHO Pa3IMYMEM B THUIOJIOTHYECKOH NPHUPOJE CPaBHUBAEMBIX S3BIKOB, & TAK)K€ HEOIHOPOIHOCTBHIO CTENEHU
N3yYEHHOCTH ()Pa3eoIOTHH B PA3HBIX SI3BIKOBBIX TPAIHIUIX.
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Dpa3eonoru3Mbl IPEACTABIAIOT OO0 MHOTOYMCICHHYIO M aKTHBHO (DYHKIHMOHHUPYIONIYIO 4acThb SI3BIKOBOM
CHCTEMBI, XapaKTepHYIO I BceX s3bIkoB. OHM OTIMYAIOTCA pPAa3BUTONH CEMaHTHKO-OOpa3HOM CTPYKTYpoH u
pa3HOOOpa3ueM BBIPa3UTEIBHBIX CPEJICTB.

@Dpaszeosorust B COOTBETCTBHH C pa3nuiueM (pa3coNoru3MOB — HAMOM, (Ppa3eoNOrHIecKUX COUYETAaHWH U
yCcToiumBEIX (pa3 (IOCTOBUI, KPBUIATHIX CIOB W JAPYrHX (Ppa3eororm3MOB — NPEAJIOKCHHH) MHOTHMH
HCCIENOBATEsIMU JIEUTCA Ha (DPAa3eosIOTHI0O B Y3KOM CMBICIIE HCCIENAyeMylo (pa3eoqorn3Mbl — HIWOMBI 1
(pa3eosoTnUeCcCKHe COYETAaHUs, INPEXKAE BCEro CBS3aHHOE 3HAYEHHs CJIOB, M Yepe3 HHUX CMBIKAIOLIErocs ¢
JIEKCUKOJIOTHEH M Ha ()pa3eosoTHIO B IIUPOKOM CMBICIE M3YYAIOUIYI0 M YCTOHYMBBIE ()pa3bl PasHBIX CTPYKTYpPHBIX
THUIIOB, 00J1a/1al0IINE Pa3TUYHBIMH CEMUOTHYECKUMHE (hparMEeHTaMH XyI0KECTBEHHBIX TEKCTOB, ()OPMYJIbI IPUBETCTBUI
U T.IL

Knacenduxamus apadekux (ppazeoaoru3mMon:

Apabckue Qpas3eosoru3Mbl  MMOJAPA3JCSAIOTCS Ha peajbHble (HCTOPHYECKHE) ¥ THIIOTeTHYECKHE
(Xyno:xecTBEHHbIE).

e PeanbHble ()pa3eosoru3Mbl — 3TO M3PEUCHUS, 32 KOTOPHIMH OOBIYHO CTOMT KOHKPETHasl MCTOPHYECKAs
CHTyalnus WIM U3BeCTHBIH aprop. Hapumep: «[Badax Ilanmyn Trabak:a] — (Rb o0& $8l5)» memombsyercs mis
0003HaYEHHS TIOJIHOM TApMOHHH U COTIIACHS] MEXIY IBYMS JIFOABMH.

e TI'mnorernyeckue ()pa3eosoru3Mbl — B apaOCKOM S3bIKE, TAKXKE H3BECTHbIE KaK ITOBECTBOBATEIbHBIC
(pazeos0ru3Mbl, NPEACTABISIOT COOOW M3pEUeHNUs], B KOTOPBIX Ul BBIPAKEHUS YEJIOBEUECKUX CUTYalUi, MOPalbHBIX
MIPUHIUIIOB WJIN HeHHOCTCﬁ HCIOJIB3YHOTCA )KUBOTHBIC, HeO[[yIHeBHéHHI)Ie MpeaAMEThI UJIN (baHTaCTI/I‘-IeCKI/Ie CyuiecTBa.
Kak npaBuio, takue (hpa3eoornyeckue eAMHHIBI COJCPHKAT MOYYUTENbHBIH CMBICI U WUIFOCTPUPYIOT KU3HEHHBIC
YPOKH, U3BJIEKAEMbIE U3 ITOBEACHUS IEPCOHAXKEN — HOCUTEIICH.

Kak wu3BecTHO, (hpaszeosornueckas JEKCHKa OTHOCUTCS K 4YHCIy HauOojiee NpOOJEMHBIX B MEpEeBOAE
KaTeropui, 4TO CBSA3aHO C COBOKYITHOCTHIO JIMHI'BHCTHYECKUX M KYJIBTYPHBIX (akTopoB. Bo-mepBbIX, JIEKCEMBI B
coctaBe (hpa3eosoru3Ma TEpsIIOT CBOE MPSIMOE 3HAYEHHE M NPHOOPETAIOT HWANOMATHYECKHH CMBICH, YTO JENacT
OyKBaJIbHBIH TIEPEBOJl HEAOIYCTUMBIM, IIOCKOJIBKY OH MCKa)XaeT HCXOJHOE cojepikaHne. Bo-BTOPBIX, HEOCTATOUHOE
BJaZicHUE (Pa3coNOTHUECKUM 3allacOM HMCXOIHOTO S3bIKa MOJKET INPEISITCTBOBATh CBOCBPEMEHHOMY DPAaCIIO3HABAHHIO
YCTOWYMBBIX BBIPAKCHHWI B TEKCTe. OTO 3a4acTyl0 INPHBOIUT K JOCIOBHOMY IIE€PEBOJY, KOTOPBIH Hapymiaer
CEMaHTHYECKYI0 IEJIOCTHOCTh OpPUTMHAAa M HCKKACT €ro BOCIPUATHE DPELUNUEHTOM. Bmecte ¢ Tem ciemyer
YUUTBHIBATh, YTO U3-32 HEJOCTATOYHON KOMIIETCHTHOCTH IEPEBOAYMKA B 00JacTH (Ppa3eosioruy sA3bIKa MPU HEPEBOAC
MOTYT BO3HHKHYTh CYLIECTBEHHBIE TPYIHOCTH IIPH BEIOOPE TOYHOTO SKBUBAJICHTA HITH a1€KBaTHOTO (hpa3eoIorniecKoin
€IMHMILIBI, UCIIONb3yeMOI B TEKCTe opHuruHana. Takas cuTyanus TpeOyeT He TOJBKO BBICOKOTO YPOBHS SI3BIKOBOM
MOJITOTOBKH, HO M TNIyOOKOTO MEKKYJIbTYPHOTO IMOHUMAaHUS U KyJbTypHOE CO3HaHWE. B-TpeThHX, MHOrAa Aaxe mpu
HAJIMYMK SKBUBAJICHTHOTO (hpa3eosioru3Ma B SI3bIKE MEPEBOAA IMEPEBOAYMKY HEOOXOAMMO HCKaTh JPYrHe CHOCOObBI
nepeauy 3Ha4eHHsl W3-3a TOr'0, YTO TOT (PPA3eoSIOrH3M HE COOTBETCTBYET KOHTEKCTY. B CBSI3M € 3THM TaK)Ke CTOUT
YUUTHIBATh, YTO AHAIOTHYHBIE OOOPOTHI AHIIMHCKOTO M PYCCKOTO S3BIKOB MOTYT HMETh Pa3HyI0 OLECHOYHYIO
KoHHOTanuio. Kpome toro, npu nepesoe Gppaseosornieckoi eAMHHIIBI 33/1a9a IIEPEBOTINKA 3aKIII0YACTCsl HE TOJIBKO B
TOM, YTOOBI BEPHO MepeaaTh €€ CMBICT, HO U OTPa3UTh 3MOLIMOHAIBHO-3KCIPECCUBHBIE XaPAKTEPUCTHUKH, OLIEHOYHYIO
KOHHOTAINIO, (yHKIMOHAIbHO-CTHIIMCTHIECKHE OCOOCHHOCTH. Tarke NMPUYMHON BO3SHMKHOBEHHS TPYAHOCTEH INpH
nepeBozie (ppaseosoru3Ma MOXKET CTaTh BBICOKas CTENEHb €ro HalMOHanbHOHM crermduunHocTH. B Takmx cimydasx
3ajadell mepeBoAuMKa OyneT ero ajantanmys K KyJIbType M SI3bIKY IIeneBoi aymuropud. Emeé onHON TpyIHOCTBIO
SABJIISICTCA BHCUIHECC CXOJACTBO (bpa3eonor1/1qe01<1/1x CAVHUI B UCXOAHOM U TNEPEBOJALIEM A3BIKaX, MMCIOMIUX PA3HYIO
CEeMaHTHKy, 4YTO MOJXKET IMPHUBECTH K JIOKHBIM accOLMallMsIM M HempaBuibHOMY niepeBoay. Ilpu mnepeBone
(bpazeos0rn3MoOB HYKHO COXPaHITh MX CMBICH, CTHJIMCTHKY M (YHKIHIO, Kak W ObUIO B MCcXOAHOM s3bike (M)
[bonmapr A.B.]. Jlns Hayama HeoOXOAMMO pa3oOpaThCsi B TOM, KakKwe NpHUEMBbI TMepeBojia (ppazeosoru3mMoB
CYIIECTBYIOT:

— (hpa3eosIOTHUECKHUil SKBUBAJICHT;,

— ()pazeonornuecKuii aHaJIoT;

— KaJIbKUPOBAHME;

— IIMCATENILHBIA METOI.

[Tpu nepenaye dpaszeonorndecknx eAnHUI pacckasa " naBHble pekn AMepukH" J[paryHCKOro ¢ 0JJHOTO sI3bIKa
Ha JIPYyrol MOKHO BBIIBUTH OIpENCNEHHBIE 3aKOHOMEPHOCTH, IO3BOJIIOIINE KJIACCH(HUIMPOBATH IIEPEBOJUECKHE
NpUEMBI B 3aBUCHMOCTH OT CTETIEHH COXpaHEHHsI oOpa3HOCTH. B 4acTHOCTH, pa3nnyaroT 4eThlpe OCHOBHBIX CHOCO0a
nepeBoaa:

1. MoaHoe coxpaHeHHe HHOSI3LIYHOIO 06pa3a — nepeHoc (pazeosorn3ma B 1I€JI€BOMH SI3BIK C COXPAHEHHEM
ero oOpa3HON OCHOBBI M CTPYKTYPBI, HalIpuMep: "........ BBUIETEJIO M3 TOJOBBD» Jl0CIOBHEBIN mepeHoc ¢paseosoruzma C
coxpaneHureM mMeradopsl. CyiiecTByer (hpazeoqoru3mMbl B apabCKOM SI3bIKE, KOTOPAsi TOYHO COOTBETCTBYET IO CMBICITY
JTAHHOH pyCCKOHM (hpa3eosorn4eckoil eIuHHUIBI ¢ yIETOM KYJIbTYPHBIX OCOOCHHOCTEH M SKBHBAICHTHOCTH 3HAYCHHM:
([Hacur tamaman] — Gls Cuwi /ol e zA). COOTBETCTBHE MOYTH OyKBAIbHOE: 00a BBIPAKEHHS OIMCHIBAIOT
3a0BIBUMBOCTD, KaK OYATO MJIesl «BBUIETEIA» U3 TOJIOBBI.

2. Yacruunas TtpaHcdopManus odpa3a — 5TO M3MEHEHHE OTIEIBbHBIX KOMIIOHEHTOB (hpa3eosorH4ecKoro
BBIpa)KEHUS TIPH COXpaHEHMH 001ero odpasHoro BocnpusiThs. Hanpumep: BelpaskeHne u3 pacckasza B. [IparyHckoro —
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«Omom 3meil, 6yOb OH Henaolew...» — YACTHYHO COBIAJAET C apaOCKuM BbhIpakeHHeM «(mpoxkisreiii — [Xatha
anbManbyH] sl 1) | (3meit [thyaGan] Olbed», KOTOpOE TakKe BBIPaKaeT HETaTHBHYKO SMOLMOHAIBHYIO OIEHKY. B
OaHHOM ciydae MeTadopa «3Meil» Kak ONHMLETBOPEHHE 3J7a 3aMeHseTcs Ha Oonee yHHBepcaibHOe apabckoe
pyraresnsHOe oOo3HadeHHe. HecMOTpst Ha pasinuue B JIGKCHYECKOH (opMe, COXpaHSeTcs OCHOBHAsS CEMaHTHKA —
OCyXJCHHE, HeTaTHBHOE OTHOIICHUE.

Crnemyer OTMETHTB, YTO B O0CHX KyJbTypax o0Opa3 3meu TPaJAWUIIMOHHO aCCOIMHPYETCS C BPaXAeOHOCTHIO,
ONAacCHOCTBIO M 3JI0M. B apabckoM s3bIKe B TOJOOHBIX KOHTEKCTaX HEPEAKO HCIOIB3YIOTCS TAaKKe BBIPAXKEHUS,
cBsisanbble ¢ olaudl («maiTam», TO €CTh «IBABOM») WM < («3Mesi»), YTO MOATBEPKIAET KYIbTYPHYIO OIU30CTH
BOCIIPUSATHSI CHMBOJIA.

3. MHoanasi 3aMeHa 00pa3HOCTH — 3TO NPUEM NEPEBOJA, IIPU KOTOPOM (ppa3eosornieckoe BBIPAKECHUE B
SI3bIKE OpUTMHAJIa 3aMeHsieTcsi Ha (paseosoru3M i Metadopy B sI3bIKE IEpeBoja, OOJIaNAloNIyl0 UHOW 00pa3HOM
MIPUPOJION, HO COXPaHSIONIYI0 SKBUBAJICHTHOE 3Ha4eHHe U (DyHKIMOHAJIBbHO-TIparMaTideckuii ad¢dexr. Tak, Hanpumep,
BBIPQKCHUE «KPYMUICSA KAK 60140K» W3 pacckasa B. JlparyHckoro MoxeT OBITh HepelaHO B apaOCKOM s3BIKE ¢
MOMOLIBIO BHIPAXKEHHUS: «KaK Im4ena B yibe — [KansHaxus ¢u anp xanus] alall 8 Asils,),

Hecmotpst Ha pasnuuue B oOpazax (BOJTYOK, CTpela, IT4eNa), BCEe STH BBIPAKECHHS OIHCHIBAIOT HHTCHCHBHOE,
OBICTpOE IBIDKEHHUE, 0COOCHHO XapaKTepHoe I peOéHKa. BaxkHo, 4To coxpaHseTcs GyHKIHS BBRIpaXCHUS — Iepeada
AKTHBHOCTH M XaOTHYHOCTH MOBeneHWs. Takol crmoco® mepeBoma HEOOXOAWM B Cliydae, KOTrJa HpsiMas Kaibka He
paboTaeT u3-3a KyJbTYPHBIX Pa3JIMyiii B CHMBOJIaX HJIM OTCYTCTBHHU aHAJIOTHYHOTO (hpazeosiorn3mMa B LIEICBOM SA3BIKE.

4. YcrpaHeHue 00pa3HOCTH — 3TO CIOCOO MepeBoja, MpHU KOTOPOM (pa3eosiorusM TepsieT CBOI0 00pa3HyIo
OCHOBY, a €r0 CMBICI NepenaéTcsi C IOMOIIBI0 HEHTPAIBHOTO OMUCATENLHOTO 000pOTa, JIMIIEHHOTO MeTah)OPHIECKOTO
WIA CTWIMCTHYECKOro oOkpaca. [lpumepom Moxer ciuyxuTh (¢pasa w3 pacckaza B. JIparyHckoro:
«CoBceM 3a0b1J1 PO YPOKH» — BBICKAa3bIBaHUE, HE COJiepiKalliee SIPKO BHIPAKEHHOW 00pa3HOCTH, HO B PYCCKOM SI3bIKE
MOXET MCIOJIB30BaThCS U B O0JIee SKCIIPECCHBHOM (hOpMeE, HAPUMED: «BbLIEMEN0 U3 20N0BbLY.

[Ipu nepeBone Ha apaOCKHi SI3BIK YACTO HCIIOJIB3YETCS HEUTPAIbHOE, OMMCATEIEHOE BEIPAXKEHHE: «HE TIPUILLIO
MHE B TOJOBY — [1baM AXTTyp (u Gammii] fw ki oy, KOTOpBIE COXpaHAIOT MHMOPMAIMOHHOE COMEPXKAHME, HO
YCTPaHSIOT PUTOPHICCKHN HITH MeTahOpHUYeCKuii 00pas.

B xo1e npoBegEHHOr0 HCCIeJ0BaHuS ObLIH MOJTYYCHBI CICIYIOLINE Pe3yabTaThl:

1. ®pazeosoru3Mpl HTpalOT BAXHYI0 POJb B Mepelade KyJbTYPHBIX M MEHTAalbHBIX OCOOCHHOCTEH Kak
PYCCKOT0, TaK 1 apaOCKOro SI3bIKOB, OTpaXkasi HAlIMOHAJBHBIE 00pa3bl, MEPOBO33PEHHUE U COLIMANIbHBIC YCTAHOBKH.

2. Tlpu mepeBojie (Ppa3eoOTHUCCKUX CIUHHUII C PYCCKOro Ha apaOCKuii s3bIK (Ha mpuMepe pacckasa B.
JparyHckoro «['naBHble pekd AMEpHKN») ObUIM BBISBJICHBI YETHIPE OCHOBHBIX crocoba mepenaun oOpa3HOCTH, a
HMCHHO: MMOJIHOE COXPAHCHHUE MHOSI3BIYHOTO 00pa3a, yacTUUHas TpaHchopMmalms o0pasa, MoJHas 3aMEeHa 00pa3HOCTH,
yCTpaHeHue 00pa3HOCTH.

3. CpaBHuTenbHbI aHanu3. Ha OCHOBE COMOCTaBICHHS MOXXHO YTBEP)KIaTh, 4YTO TPH IEPEBOC
(bpazeos0rn3MoB HEOOXOAMMO YUUTHIBATH HE TOJIBKO JIEKCMYECKOE 3HAYEHHWE, HO W KYJIbTYpPHBIH KOHTEKCT,
IMOLMOHAIBHO-IKCIIPECCHUBHBIC XapaKTEPUCTHKH, a TAKXe MPArMaTHYeCKy 0 (yHKIHIO BRIPaXKCHHSI.
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FEATURES OF THE TRANSLATION OF PHRASEOLOGICAL UNITS OF THE RUSSIAN
LANGUAGE INTO ARABIC (BASED ON THE EXAMPLE OF THE STORY BY V. DRAGUNSKY
"THE MAIN RIVERS OF AMERICA")

Jasim Muna Aref, Doctor of Philology, Professor, Faculty of Languages, Department of Russian
Baghdad University (Baghdad), Iraq
E-mail: dr.munaarif71@colang.uobaghdad.edu.iq

Abstract. The article examines the features of translating phraseological units of the Russian language in the
story of Dragunsky V. "The Main Rivers of America" into Arabic, and compares literary translations with
interpretations given in phraseological dictionaries in order to highlight interlinguas relationships (full and partial
equivalents, lacunary, analogues) of the unit. Translation of lacunary units is considered as one of the most difficult
tasks, requiring the use of various translation strategies, including calque, descriptive translation, lexical replacement
and a combined approach that allows you to most accurately convey the semantics and pragmatic load of the original.
Translation of lacunary units is a special linguistic task that requires the use of various strategies, such as calque,
descriptive translation, lexical replacement and a combined approach that allows you to most accurately convey the
content and pragmatic load of the original expression. Consequently, when translating Russian phraseological units
into Arabic, it is necessary to take into account not only linguistic features, but also the cultural and historical
background, as well as the traditions and lifestyle of speakers of both the source and target languages.

Keywords: phraseological units, translation, literary translation, equivalence, lacunary units.
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V]IK 80

WHTOHALIMOHHASA JIEBUAIIMS Y YUUTEJIEN PYCCKOT'O SI3bIKA B CTAPIHINX
KJIACCAX: HHTOJIOTHYECKUM ACTIEKT

JI.K. Kanaraesa’, 3.C. Ba6aeBa®
1 2
OakanaBp 4 Kypca, “ 1.0. JOICHTa KaQeIpbl pyCCKOTO S3bIKa U TUTCPATYPHI
12 HarnonanbHbIi negaroruueckuil yaupepcuteT ¥Y30ekucrana nveHu Huzamu (TamikeHr), Y30ekucran

Annomayusa. B Oannou cmamve paccmampugaemcs npoodiema UHMOHAYUOHHOU Oesuayuu y yuumenell
PYCCKO20 A3bIKA 8 CMAPUWUX KIACCAX C AKYEHMOM HA UHMON0SUHECKUL NOOX00 K USYYEHUI0 UHMOHAYUU KAK YeOCMHOU
cucmemsl peuegoli kommynukayuu. Ocoboe GuumManue yoeneHo UHMONo2UU — HAYKe O CmpyKmype u @QYHKyuax
UHMOHAYUY, KOMOPAs NpedoCcmasiaen MemoooI02UYeCKUll UHCMPYMEHMAapull 018 OUASHOCMUKU U KOPPEeKyuu
UHMOHAYUOHHBIX HADYULEHUIL.

Knrouegvie cnosa: unmonayuonnas 0eeuayus, UHMONIO2UA, UHIMOHAYUS, peyesds Kylbmypd, nedazoeuiecKdsl
KOMMYHUKAYUS, DYCCKUU A3bIK, CMapuiue Kiaccol, UHMOHAYUOHHAA KOMNEMEeHYUs, pevesas 6bipa3umenbHOCmb,
KOpPpeKYUs UHMOHAYUU.

CoBpeMeHHas JHMHIBHCTUKAa paccMaTpUBaeT pedyb HE TOJBKO KaK CPEACTBO KOMMYHHUKAIMM, HO U Kak
COIMAILHO 3HAYUMBIA HHCTPYMEHT, (POPMHUPYIOIINN KyIbTypy 0OmiecTBa. MIHTOHAIUS — KIFOUEBOW 3JEMEHT YCTHOMN
peun, o0ecreunBarOIUi Mepeaaty CMBICIOBOH, SMOIMOHAIBLHON M KOMMYHHKAaTHBHOM mH(popManmu. HopMmaTuBHBIE
MHTOHAIIMOHHBIC MO/ENN (OPMHUPYIOT OCHOBY ISl B3aMMOIIOHUMAHHSI MEXIY TOBOPSIINM M ciymaresneM. OnHako B
peaIbHON peyy 4acTO BCTPEUAIOTCS MHTOHALMOHHbIC AEBHAIMU — OTKIOHEHHS OT 3THX HOPM, KOTOpPBIE MOTYT HOCHTB
Kak (yHKIIMOHAJIbHBIN (CTHIMCTHYECCKUI), TAaK M NMAaTOJIOTHYECKHH XapakTep. IHTOHaIMOHHBIE HOPMBI NPECTaBIIIOT
co0O# cTaHmapThl, BEIpaOOTaHHBIC B paMKax S3bIKOBOM M pPEYEBOH KyJIbTYphHI, OOECIEUMBAIOIINE aJEKBATHOE
BOCTIPHSITHE ¥l MHTEPIPETALNIO BICKa3bIBaHwMii [ 1]. JleBHaruu MOTyT OBITh:

¢ (GYHKUHOHAIBHBIMHM (CTHIMCTHYECKHMM) — HAMEPEHHBIMH, MCIOJb3YEMBIMU IJIi BBIPA3UTEIBHOCTH,
SMOLIMOHAJIBHOTO OKpAIIMBaHUS, HaINpuUMep, B MPOHUH, capKa3Me, XyJOKECTBEHHOW peun. Mcrnonb3oBaHue
HECTaHJAPTHBIX WHTOHAIMOHHBIX MoOJeNieidl ¢ wnenblo BbipasurenbHocTh. I[lpumep: dpaza «OrnuyHO, THI ONATH
ono3aain!» ¢ MOBBIIEHHON HHTOHAIIMEH U CapKaCTUYECKUM OTTEHKOM, YTO MEHSAET CMBICI YTBEP K/ICHHUS Ha KPUTHKY;

¢ NcUX0(pU3NOJIOrHYeCKMMH — CBA3aHHBIMH C pEUEBBIMH pacCTPOHCTBAMH, YCTalOCTBIO, CTPECCOM,
ommbkamMu npousHomenus: [Ipumep: npoxxanue ronoca, cOOM B TEMIIE ¥ BBICOTE TOHA NPH ITyOJIMYHOM BBICTYIIJICHUH
n3-3a BOJTHEHUS.

Ocoboe 3HaueHHWE HMMEIOT MHTOHAIMOHHBIE [EBHAIMM, TAK KaK OHM HEIOCPEICTBEHHO BO3JICHCTBYIOT Ha
BOCIIpUsATHE HMHpOpManMu ajpecatoM. HemnpaBuibHOE UIEHEHHME BBICKA3bIBAHMS WM HapylIEHHE JIOTHYECKOTO
yZIapeHus: MPUBOANT K KOMMYHHKATUBHBIM cO0siM [2]. M3yueHne MHTOHAIMOHHBIX AEBHALMA BaXKHO JUIS IOHUMaHHUS
MIPOLIECCOB KOMMYHHUKAIINH, ANarHOCTUKN PEUYEBHIX HAPYIIEHUI M pa3pabOTKH TEXHOJIOTHH pacrio3HaBaHMS M CHHTE3a
pedn.

OpmHUM U3 aKTyaJIbHBIX HAIIPaBICHUN UCCIIEIOBAHUIN SBIAETCS H3yUCHHE PEUEBbIX AEBHAIIUI — OTKIIOHEHUH OT
OOIIENPHHATHIX SI3BIKOBBIX HOPM, BIHSIONIMX Ha KOMMYHHMKAaTHBHOE B3auMojeicTBHe. B Hayke QeHOMEH aeBUaluu
paccMaTpuBaeTCa Kak pe3yiIbTaT CTONKHOBEHHS HHIMBHAYaJbHBIX PEYEBBIX CTPATETHH C HOPMAaMH JIMTEPAaTypHOTO
s3bika [3, 9]. B mocnennue roapl BHUMaHME HCCIeNOBaTelIed COCPEAOTOUEHO Ha (DOHETHYECKUX M MHTOHALMOHHBIX
HaApYIICHUSIX, TAK KAK IMEHHO 3TH aCIeKThl PEYH HanboJIee OIyTUMO BO3ICHCTBYIOT Ha Bocmpustue uHpopmarmu [2].
B wmccienoBaHMsX MOCIEAHUX JIET OTMEYaeTcs, 4YTo HU(pOBU3aLMs KOMMYHHKAIMM TAaKXKE CIIOCOOCTBYET pPOCTY
JIeBHALINH, TaK KaK yCTHAs pedb HepeaKo GOopMHUpyeTCs MO BIMSHUEM MMCbMEHHBIX HHTEPHET-TEKCTOB [5].

B nuHrBHCTHKE aeBMalMs paccMaTpUBAeTCs Kak SIBICHHE, BO3HMKAIONIEE HAa Pa3HBIX YPOBHAX S3bIKa:
(hoHETHUECKOM, JIEKCHYECKOM, MOPQOJIIOTHYECKOM, CHHTAKCHYECKOM M IparMaTHYeckoM. JleBmanmsi MoOXeT ObITh
pe3yNbTaToOM KaK peueBOi OMIMOKM, TaK M HaMEpPEHHOTo NpuéMa, HalpuMep, B XyJO0KECTBEHHOH pedn WIIM peKiaMm.
PeueBas nmeBmamms — 3T0 1000€ OTKIOHEHHWE PEUEBOTO BBICKA3BIBAHHMSA OT HOPMBI, KOTOPOE MPEMSATCTBYET WU
OCTIOXKHSIET KOMMYyHHKanuio. OHa MOXeT OBITh, KaK cyuaiiHot (OTOBOPKH, OIMCKH), TaK W cucmemHou (CBsI3aHA C
OWJIMHTBU3MOM, JIOTOTIEANICCKIMHY HAPYIICHUSIMH WIIH COIMATBHBIMHA OCOOEHHOCTSIMH PEUH).

PaccmoTpeHne MHTOHAIMOHHOW NEBHALMK y YYHTENEH PYCCKOTO s3BIKAa B CTapIINX KJIaccaX CKBO3b NMPU3MY
WHTOJIOTUH TI03BOJIAET BBISIBUTH TIIyOWHHBIE IPUYWHBI U MEXaHW3MBI BOSHUKHOBEHHS TaKUX OTKJIOHEHHH W HAMETHUTH
ITyTH UX CUCTEMHOW KoppeKuuu. THTOHaMOHHas JeBHaNKs, C HHTOJIOTHYECKON MMO3UINH, IPEACTaeT KaKk HapyIICHNE
HMHTErPaTUBHOTO €IMHCTBA MHTOHAIMOHHOTO CTPOs, KOTOPOE€ BBIPAXKAETCS B JUCTAPMOHUU MENOAHMKO-PUTMUYECKUX,
JMHAMMYECKUX M aKIEHTYaJbHBIX KOMIIOHEHTOB peun. Takas neBuaiys MOKeT ObITh 00YCIIOBIIEHA KaK JINUHOCTHBIMHU
¢dakTopamMu — TpPOQECCHOHATIBHBIM CTPECCOM, HEAOCTATOYHONW pPEYEeBOW MOATOTOBKOHM, ICHXOJIOTHYECKOH
HEYCTOMYMBOCTBIO, — TaK W BHEIIHMMH YCIOBHSMH NEJarorn4eckod JesTeIbHOCTH, BKIIOYAIOUIMMH BBICOKYIO
KOMMYHUKAaTHBHYIO Harpy3Ky M Crieliu(pUKY ayAUTOPHH.

© Kanaraesa JI.K., ba6aesa 3.C. / Kanataeva D.K., Babaeva Z.S., 2025
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Baxwueiimeit 3agadeil sBIsSeTCS OCO3HAHUE YUUTENIEM PYCCKOTO $3bIKa CBOEM pedM KaK HMHTOJOTUYECKOIrO
00BEKTa, YIpaBICHHE KOTOPHIM TpeOyeT BIaJeHHS HABBIKAMH aHATNW3a W CHHTE3a HMHTOHAIMOHHBIX CTPYKTYP.
WuTONOTHA mpeasaraeT MeTOMOJIOTHYSCKHE MHCTPYMEHTHI JJIS PACTO3HABAHUS M CHUCTEMATH3AalMH MHTOHAIIMOHHBIX
(yHKOWH, TaKUX KakK BBIIENICHIEe HHPOPMAIIMOHHO 3HAYNMBIX aKIIEHTOB, OpPTaHMU3aLUs 11ay3, BapHAIIUN TEMIIa M CHIIBI
roJI0Ca, 94TO B COBOKYITHOCTH (POPMHUPYET TparMaTuueckuii kapkac BeickassiBanus [ 10, ¢. 30].

Ilemgarormyeckas MpakTHKa CBUIETEIBCTBYET, YTO WHTOHAIIMOHHAS IEBHAINS HETAaTHBHO CKa3bIBaeTCS Ha
BOCIIPUSITUN Y4eOHOIO Marepuala: HCKaKeHHE CMBICIOBBIX aKIIEHTOB INPHBOAUT K 3aTPyJHEHHSIM B IIOHMMaHUH,
MOHOTOHHOCTb M HEIOCTATOK SMOLIMOHATBHOM BBIPA3UTENBHOCTH CHU)KAIOT MOTHUBAIMIO U YPOBEHb BOBIICUEHHOCTH
y4eHUKOB. bosiee Toro, MHTOHaLMOHHEIE OMIMOKY y4uTelsl, Oyaydn Oecco3HaTeIbHO YCBOSHHBIMH, TPAHC(HOPMUPYIOTCS
B peueBbIe IePEKThl YUaInXCsl, YTO MOJAPBIBAET (POPMUPOBAHNE Y HUX HOPMaTHBHOW YCTHOM pedu.

Ipumep 1: Monomonnocms npu 00wBACHEHUU CLOAHCHOLO0 CUHMAKCUYECKO20 MAePUald

Cutyanus: y4uTenb oOBbSICHSET NPaBHIIO IIOCTAHOBKH 3aISITHIX B CJI0)KHOCOYMHEHHOM TIPEIOKEHUH.

Peup yuumens (monomonno):

«B cnoocnocouunénnom npeonodcenuu yacmu CoeOUHAIOMCA COI03AMU, 3aNAMAs CMABUMCA Neped COI30M,
ecau Yacmu npednodHCeHUs CAMOCMOAMENbHbLE. »

OTCcyTCTBHE BapHalMK MEJNOAWH, OTHOOOPa3HBIM TEMII W CHJa TOJI0OCa TIPHUBOAAT K CHIDKCHHIO
KOMMYHHUKATHBHOHM 3(deKkTruBHOCTH peun. MHTOHAMOHHBIA KapKac BBICKa3bIBaHUS HE BBHIIEIACT WHPOPMALHUOHHO
3HAYMMBIC aKIICHTHI, YTO 3aTPYAHSACT BOCIPHUATHE M YCBOCHHWE MaTepHana. HapymieHne MenoandecKoil CTPYKTYphI U
neUIUT TTay3 IPEemITCTBYIOT CTPYKTYpUpOBaHUio nHpopmarmu [4, c. 254].

IIpumep 2: Henpasunvroe unmonayuonnoe yoaperue

Curyanus: yuuTeab YUTaeT NPEATIOKECHUE IS WILTIOCTPAIIUM CHHTAaKCHYECKOM CTPYKTYPHI.

IIpennoxxenue: «OH cka3ai, 4To MPUAET 3aBTpa.»

Peusb yuumens (c uHmMOHAUUOHHOU Oeguayueil — HeBePHbLIl AKYECHM).

«OHn ckazAn, umo npuoém 34empa.»

CMerieHne HHTOHAITMOHHOTO aKIEHTa C JIOTHYECKH Ba)KHOTO CJIOBA «IPHIAET» Ha MEHee 3HAUMMOE «CKazai»
WIH «3aBTPa» HCKakaeT MHPOPMAIMOHHYIO CTPYKTYPY BBICKAa3bIBaHHsS. B TepMHHAX WHTOJOTHH 3TO HapyIICHHE
aKIEHTYyallbHOW OpTaHM3allid, YTO NPUBOTUT K JucOalaHCYy MeEXIy COAEPKATEIFHOW W HWHTOHAIIMOHHOM
MOJICICTEMaMH PEYH.

Hcxons w3 BBIMIECKA3aHHOTO BEITEKAeT HEOOXOAMMOCTH CHCTEMHOH paOOTHI IO Pa3BUTHIO WHTOHAIMOHHON
KyJbTYpbl NEAaroros, OCHOBaHHOHW Ha MpUHIUIIAX HWHTOJIOTUH. DTO BKIIOYAET PEryIApHOC MPOBEACHUC PCUCBLIX
TPCHUHI'OB, HAIPAaBJCHHBIX Ha COBCPIICHCTBOBAHUEC MCIOAUKO-PUTMUYCCKHUX HABBIKOB, OCO3HAaHUEC q)yHKIII/Iﬁ
WHTOHAIMOHHBIX DJBJICMECHTOB MW HMX BapUAaTUBHOCTU B 3aBUCHUMOCTU OT KOMMyHHKaTHBHOfI CUTYyaluu. Baxxubim
HUHCTPYMEHTOM CTAHOBUTCS ay}lI/IOBI/I3yaHI)HI)II‘/'I KOHTPOJIb CcOOCTBEHHOM peuu, HO3BOH$IIOIHHﬁ BBIABJIATE U YCTPAHATH
MHTOHAIIMOHHBIE ICBUAIINU HA TIPAKTUKE [6].

Takum 006pa3zoM, MPUMEHEHHE HHTOJOTHYECKOTO MOIX0/1a K MPobieMe MHTOHAIIMOHHOM IeBUAINH Y YIUTeNel
PYCCKOTO SI3BIKa B CTapIIMX KJIACCAX OTKPHIBACT MEPCIICKTUBBI MOBHIIICHNS KauyecTBa MPEMOJaBaHUs U CIIOCOOCTBYET
(OpMHUPOBAHUIO Yy OOYYaIOMMXCS BBICOKOW pEYeBOH KYJIBTYpBL, UYTO sBIACTCS (yHIAMEHTANBHON 3amaueit
COBPEMCHHOW (DHIIONOTHYECKOH Ieqarorukd. HTOHONOTHYECKHI AacCIeKT TO3BOJIAET TIyO)Ke IOHSATH IPHPOIY
WHTOHAIIMOHHOW JECBHALMM Y YYUTENeH pPYCCKOro s3bIKa B crapmmx kiaccax. OCO3HaHHE CBOWX OIMHOOK U
cucTeMaTHdecKas padoTa HaJll pa3BUTHEM MPAaBHIHLHONH MHTOHAIIMOHHOW MOJEIH CIIOCOOCTBYIOT HOBBIIICHHIO Ka4eCcTBa
npenoaaBaHus U q)OpMI/IpOBaHI/IIO Y YUCHHUKOB MTPABUIIbHBIX KOMMYHUKATHUBHBIX HABBIKOB.
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Abstract. This study examines the problem of intonational deviation among Russian language teachers at the
upper secondary school level, emphasizing an intological approach to intonation as a cohesive system of speech
communication. Particular attention is given to intology — the discipline that explores the structure and functions of
intonation — as a methodological foundation for the diagnosis and remediation of intonational impairments.
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TEAMHU®UKAIINAA KAK COBPEMEHHAS IEJJATOTMUECKAS CTPATET WS B METOJIUKE
INPEIIOJABAHMUS PYCCKOI'O A3BIKA

A.M. ®énoposa’, 3.C. BaGaesa’
! OakanaBp 4-ro Kypca (haKyJIbTeTa I3bIKOB, 2 1.0. JTOLIeHTa Kaephl PYCCKOTO A3bIKA U JINTEPATYPhI
12 HanmoHanbHbIH Hieqarornyeckuii yuusepeuret Y3oekucrana umern Huzamu (Tamikent), Y36ekuctan

Annomayus. Cmamvs ROCEAUWEHA AKMYATGHOCMU 2eUMUDUKAYUU 6 NPEenodd8anul pPYyCCKo20 s3blKd 8
yenogusx  yugposuzayuu  obpazosanusi. Packpuvieaiomes eé nedazoeuueckue 603ModCHOCHU, Yeau U Ipdexmpl.
ObocHosvigaemcs, yem NPeoNOAHCEHHBI NOOX00 OMIAUYAEeMCsi OM paHee NPeOCMABNIeHHbIX. aKyenm Oeldemcs Hd
UHmMeZpayuU USposbIX Mooeiel 8 IUH2E00UOAKMUYECKYIO NPAKMUKY Olisl NOBbLUEHUST MOMUBAYUU U BOGIEYEHHOCMU
obyuarowuxcs.

Knrouesvie cnoea: cetimugpuxayus, obpaszosanue, momusayus, yugposuzayus, oOyueHue, 53bIK, WKOIA,
MemoouKa, neoazouxa.

CoBpeMeHHOe  0Opa3oBaHHE TMEPEKUBACT AKTUBHYK  IM(POBYID  TpaHChOpMAIUO, TPEOYIOIIYIO
MEPEOCMBICIICHUSI TPAJULIUOHHBIX MOAXOA0B K 00y4YeHHI0. B MOnOOHBIX YCIIOBHSX, KaK MOAMEYAeT HCCIeN0BaTelb
JL.IL. BapeHuHa, redMu(UKalys CTAaHOBUTCS AaKTyalbHOW II€AarorMueckod CTpaTeruei, HampaBJIeHHOH Ha
MIOBBIIIIEHNE MOTHBAIIMH, BOBICYEHHOCTH 1 3((EKTUBHOCTH YCBOCHHUS ydeOHOro marepuana [4, C. 3]. Mcnons3oBaHue
UTPOBBIX 3JIEMEHTOB MO3BOJISIET IIEPEHTH OT (POPMATIBHOTO BBITOJHEHUS 3alaHUH K OCMBICIIEHHOMY, JIESITEIbHOCTHOMY
00y9eHH0, 0COOCHHO BaKHOMY NTPH M3YUEHHH SI3BIKA.

lefimuukanms Kak NeJaroruyeckoe SBJICHUE 3apOAMIACh Ha MEPECEUEHUN NICUXOJIOTUH MOTHBALUH, TEOPUH
JIESITENIFHOCTH M MH(OpMannOHHBIX TexHOoruid. COrlacCHO MHEHHMIO aHTIHMHCKoro mpodeccopa madpopmarukn Huka
Menunra (Nick Peling) — tepmun «eeiimuguxayus» (0T aHri. «gamificationy) TMONYIH HIMPOKOE PACHPOCTPAHEHHE B
Havane XXI Beka, n3HaYabHO B chepe MapKeTHUHIa M AM3aiiHa IOJIb30BATENLCKOTO ombiTa [7, C. 1]. OmHako Bckope
JIAaHHBIN TOJXOJl HavyaJ aKTHBHO NMPOHUKATh W B 00pa3oBaHHe, IIe BCTAN Ha CIIy)KOy MOTHBALUMU OOy4aroUIMXcs U
TpanchopMmalu y4eOHOro mporiecca.

leiimupukanuss He SBISETCS CHHOHMMOM HWIPBI KaK TaKOBOH. OTO OCOOBIA MEXaHU3M BOBJICYEHHS,
MIOCTPOCHHBIM Ha HCMOJIB30BAaHUM HTPOBBIX NPUEMOB U JIOTUKM B HEUI'POBOM KOHTEKCTE — B JAaHHOM ciyd4ae, B
npouecce oOyueHus. B ornmume oT (pOHTANBHOTO OOBSICHEHWS MaTepHala WM CTaHAAPTHBIX YIpPaKHEHUH,
redMU(UIMPOBaHHBIA MOAX0J ONMHMPAeTCsi Ha MOTHUBAIIMOHHYIO MOJENb, I/ie O0YJAIOUNIMHCS CTAHOBHTCS aKTHBHBIM
Y4acTHHKOM ydeOHoro npomnecca. OH JeHCTBYET, IPUHUMAET PEIICHHUS, PearnpyeT Ha OOpaTHYIO CBS3b, KOHKYPUPYET
WIN COTPYJHNYAET, & 3HAUYUT — HE IIPOCTO BOCIIPHHUMAET MH(OPMALNIO, HO B3aUMOAEHCTBYeT ¢ Hell. [IpuMennTensHO
K MPENoJIaBaHHI0 PYCCKOTO SI3bIKa, COTJIACHO YTBEp:KIeHUsAM uccienonateneid A.3. AnekceeBol, I'.C. ConomoHOBa U
P. P. AeTtnuHOBO#, TeWMU(UKAINSA OTKPHIBACT IMUPOKHE BO3MOXKHOCTH. (OCOOCHHO 3TO 3aMETHO Ha YpOKax,
HaNpaBJCHHBIX Ha OCBOEHHE TIpaMMaTHYeCKUX CTPYKTYp, JIEKCHYEeCKMX eIuHul, opdorpadpuueckux u
MYHKTYaIlMOHHBIX HOPM [1, c. 6]. BblleynoMsiHyThie aclieKThl, M0-HallIeMy MHEHHUIO, KaK MPaBHIIO, TPEOYIOT BBICOKOH
CTETIEHH aBTOMATH3allMd U MHOTOKPATHOTO TOBTOPEHHMS, YTO HEPEAKO BBI3BIBACT y YYAIIUXCS CKYKY M OTTOpPXCHHE.
OIHaKO €CIIM OJTHO M TO XK€ yIpakHeHHe obiiekaeTcst B JOpMy KBECTa, COPEBHOBAHMSI, FTOJIOBOJIOMKH MJIM BUKTOPHHBI —
MOTHBALMOHHBIA YPOBEHb YUaIIUXCSl MEHSETCS KapAWHAJbHO, HANpHMeEp, 3aJaHue Ha TpaBoNHCcaHue Oe3yAapHbIX
IJIACHBIX B KOPHE MOJET OBbITh MOJAHO KaK MHCCHS O «paciii(poBKe IPEBHEr0 TEKCTay, Ile KaxJas MpaBUIBHO
HamucaHHasg OyKBa «BOCCTAHABIMBACT» (PAarMEHT YTEPSHHOTO 3HAaHWs. Takhe IMOJXOJbl MO3BOJISIOT IPEBPATHUTH
PYTHHY B YBJIEKaTeJIbHOE JICHCTBHE, HE CHIKAS TIPH 3TOM JINAAKTHUECKYIO IEHHOCTh MaTepHania.

Bmecre ¢ Tem, BaKHO NMOHMMATh, YTO TeHMHGUKANUA — 3TO HE MPOCTO MOJAHBIN TPEHI WM CIydaiHas
nenarorudeckast yiaoBka. OHa Oa3zupyercs Ha TIyOOKHMX IICHXOJOTMYECKHMX M AWAAKTHUECKHX OCHOBAHUSX: TEOPHH
BHYTPEHHE! MOTHMBALlU¥, MPHUHIUMNAX JEATEIbHOCTHOTO MOAXOAA, HIEU KOHCTPYKTHBM3MAa M MOJENH aKTHBHOIO
oOyuenus. bonee Toro, kak moxmeuaer uccienosarens M.B. Pobepr cama mudposas cpeaa, B KOTOpOH cerojaHs
(dopMHUpYIOTCS 3HAHMSA, TUKTYET HOBBIH THI B3aMMOJEHCTBHS MEXAY YYCHHKOM M YUHTENEM — TOPHU30HTANbHBIN,
WHTEPaKTUBHBIA, THOKUHA [5, c. 12]. B 3TUX ycnoBHSX megaror BBICTYHAeT HE TOJBKO HOCHTENIEM 3HAHWH, HO U
ApXUTEKTOPOM OOYYaIOIIero OMBITa, TAE€ KaXKOas «UTpoBasy 3ajada — STO YacTh BBIBEPEHHOH 00pa3oBaTeIbHOMN
CTpaTerum.

lefiMudukanus Kak memarorndeckas cTpaTerust TpeOyeT He TOJIBKO METOAWYECKOTO OOOCHOBaHUS, HO H
rIIyOOKOTO NMOHMUMAaHUs €€ pOJIM B CHCTEME IPENoAaBaHUs KOHKPETHOW NUCHHUIUIMHBL B ciydae ¢ pyccKHM SI3BIKOM
oco0oe 3HaueHHe NPHUOOPETAET TOYHOCTh (POPMYITHPOBOK, MOCIIEA0BATEIILHOCTD N3JI0KEHHSI, PA3BUTHE aHATUTHYECKUX
U KPEaTUBHBIX HAaBBIKOB. VIMEHHO 1MO3TOMY BONPOC BHEAPEHUS UIPOBBIX MEXAHU3MOB B METOAUKY IPENOJaBaHUs ITON
JIICLUILIMHBL TPeOyeT MPUCTAIBHOTO PACCMOTPEHHS — C ONOPOH Ha IICHXOJIOTHYECKHE 3aKOHOMEPHOCTH O0ydeHWs,
COBpPEMEHHBIE IM(PPOBBIE HHCTPYMEHTHI M CHeNU(UKYy JMHIBUCTHYECKOrO Marepuaia. [JaBHOE OTIMYHE
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TeHMU(PUKAIIIN OT UTPOBOM JEATEIHHOCTH 3aKII0YAeTCs B €€ HANPaBICHHOCTH: TeHMU(UKAINS HE SBISETCS UTPOH B
MIOJTHOM CMBICTIE CJIOBA, OHA HE TpeOyeT co31aHMs IOJIHOLIEHHOTO UTPOBOTO MHpa iy cueHapus. E€ 3agaya — BHEIpUTH
OTJCTbHBIC IIEMEHTHI M MEXaHU3MBI HTPBI B 00pa30BaTEIbHBIH KOHTEKCT, YTOOB! YCHIIUTH BOBJICUEHHOCTD U MOBBICHTH
3¢ PEeKTUBHOCTL yCBOCHMS MaTepuana. K 4nciy Takux 3JIEMEHTOB OTHOCST: CHCTEMY OaIoB, pEHTHHIH, 3HAYKH 3a
JIOCTHXKCHUSI, YPOBHH CIIOXKHOCTH, CHCTEMY IIporpecca, OOpaTHyIO0 CBs3b B pealbHOM BPEMEHH, a TaKKe
COPECBHOBATEIbHBI M KOONEPATUBHBIM KOMIIOHEHTHL. Bce 3TW TpHEMBI 3HAKOMBI COBPEMEHHOMY IIKOJNBHHKY,
norpyx€HHomy B 1u}poBylo cpeay ¢ paHHero Bo3pacta. OHM ameTUPYIOT K 0a30BBIM IICHUXOJOTHYECKUM
MOTPEOHOCTSIM YeNIOBEKa — B NMPHU3HAHHWM, B OLIYIIEHHH YCIIeXa, B KOHTPOJIE HaJ NPOIECCOM, B NMPUHAJICIKHOCTH K
rpynne. B ycnoBusix TpagULMOHHOIO ypoKa, IIe€ CTPYKTYpa 4acTo XKECTKO pPErilaMeHTUPOBaHA, UMEHHO [aHHBIE
MOTPEOHOCTH MOT'YT OCTABaThCsl HE Pean30BaHHBIMHU. [ eiMU(UKaIs TO3BOJISIET BOCIIONHNUTD TAaKOW Ae(UIINT, CIeaB
y4eOHBII nporecc 6oJiee TMYHOCTHO 3HAYMMBIM U IPOAYKTHBHBIM.

C ncuxosoruyeckoil Touky 3peHust, 3hHEeKTUBHOCTh FeMMU(HUKAIMK B 00Y4EHHH OOBSCHSIETCSI CIOCOOHOCTBIO
UTPOBBIX MEXaHW3MOB 3aJI€HCTBOBaTh (hyHIAMEHTANbHBIE MOTHBAILMOHHBIC NPOLECCHl JIWYHOCTH. [Ipn Hamuuum
BO3MOXKHOCTH BBIOOpa, OCO3HAHMUS PE3ysIbTaTa U B3aUMOACHCTBUS C OKPY’KAIOUIMMH, YJaIIHeCs MPOSIBISIOT OOIBIIYIO
3aMHTEPECOBAHHOCTh M YCTOMYHMBOE CTPEMJICHHE K YYacTHIO B y4eOHOH aesTeabHOCTH. Tak, HampuUMep, COTJIACHO
koHuemnun uccnenonarenei JK. C. Adasikeposa, [I.A. ArTrunoBoit O.M. 3aMATHHOI, UTPOBBIE 3JIEMEHTHI, OPTAHUIHO
HMHTETPUPOBaHHBIE B 00pa30BAaTENbHYIO CPEAy, IO3BOJAIOT MIKOJBHHKY OLIYINATh JHYHYIO BOBJICYEHHOCTH: OH
OCO3HAET, YTO OT €ro JCHCTBHH 3aBHUCHUT pa3BUTHE CHUTYalWH, BUAWT MPOTPECC M IMOIYYaeT PEAKIHI0 CO CTOPOHEI
OJTHOKJIACCHUKOB W yuHTesds [2, C.4]. IlomoOHbIC YCIOBUS CIOCOOCTBYIOT BHYTPEHHEH MOOWIM3AalMU YCUIHMA, a
3aJaHusl, TOJOOpaHHbIE C Y4YETOM YPOBHS CJIOXXKHOCTHM M HMHTEPECOB YYEHHKOB, CO3/AlOT arMocdepy
COCPEIOTOUEHHOCTH U IIeJICHAIPaBJICHHOTO BKJIIOYEHHUs B mporecc. B pesynbrare yueOHas aKTUBHOCTh MPUOOpETaeT
JUYHOCTHYIO 3HAa4MMOCTh, a OCBOGHHE MaTepuana IPOMCXOAUT B COCTOSHUM BBICOKOW KOHLEHTpPAIMH U
3MOLMOHAIBHOIO OABEMA.

Henp3st He yduTHIBaTH M JEATENLHOCTHBIN IOAXOMA, B KOTOPOM OOYYCHHE paccMaTpHBaeTCs KaK aKTHBHOE
npeoOpa3oBaHue HMH(POPMAIMH UYepe3 COOCTBEHHYIO NESATENbHOCTh. | edMudUKaius ycwinBaeT NaHHBIH 3(GheKT:
YUCHHK CTAaHOBHTCS HE IIPOCTO IMOTPEOHUTENIEM TOTOBBIX 3HAHUH, a YYaCTHUKOM y4eOHOTO MpoIiecca, B KOTOPOM OT €ro
JIEWCTBUH HampsIMyro 3aBHCHT ycmex. [laxke Takoe, kKazanoch Obl, MEXaHHYECKOE 3aJaHHe, Kak OTpabOTKa IpaBHI
ITYHKTYalllid, MOXKET OBITh BCTPOCHO B UIPY, I/l yUAIIMHCS «CIacaeT MPEJIOKECHUE OT THOeNN», paccTaBisis 3HAKU
npenuHaHus Ha Bpems. ClienoBaTeNbHO, NaKe MPOCTHIE YNPAXHEHHS MPHOOPETAIOT CMBICIOBYIO M SMOLHOHAIBHYIO
OKpAacKy, 4TO YCHJIMBAeT BHUMAaHUE U 3alIOMUHaHUE.

[Mpumenenune refiMudUKa 0COOCHHO aKTyaJbHO B O0YUYEHHH POJHOMY SI3BIKY, IIOCKOJBKY MMEHHO B 3TOW
obnactu 0oOy4YeHHE YacTO CONPSDKEHO C (OPMAJIBHBIMH CTPYKTYpaMH W MHOXXECTBOM MPABHJI, BBI3BIBAIOLINX Y
IIKOJIPHUKOB yTOMJIEHHE. BMecTO TpaauIMOHHOTO MOAX0Ja «OOBSCHEHNE — YNPaKHEeHHS —> MPOBEPKa» — YUUTENb
MOJKET 3a/IeHCTBOBATh MI'POBBIE MEXAaHUKH: KapTOUKH C «YPOBHSAMHY» CIOKHOCTH, TaliMepbl, Oayulbl 32 CKOPOCTh U
MIPaBUIBHOCTh, KOMAH/HbIE COPEBHOBAHUS, IMHTBUCTHYECKHE KBECTHL. BCE 3TO HE OTMEHSET CUCTEMHOCTH, Ha000pOT —
yCHIMBAeT e€ 3a CYET BHYTPEHHEH 3aMHTEPECOBAHHOCTH YUEHUKOB 1 IIOCTOSIHHOM 00paTHOI CBSA3M.

Takum oOpa3oMm, rediMuduKanus — 5TO He 3aMeHa OOYy4YeHHs HWIpoH, a MeToJudecKas HaJCTpOHKa,
yCHIMBAIOIIasl TPAAUIMOHHEIE NPUEMBI 32 CUET SMOIMOHAIBHOTO, MOTHBAIMOHHOTO M TEXHOJOIMYECKOTO pecypca.
[Tpumenenne reiiMudukamuu TpeOyeT OT MeAarora MPOSKTHOTO MBIIUICHHS, 3HAHWSA IU(PPOBBIX WHCTPYMEHTOB H
rHOKOCTH B paboTe ¢ rpynmnoi. OxHako UMEHHO TaKasi MOZAEIb B3aMMOAEHCTBHUS criocoOHa c(hOpMHUPOBATh y yUaIHXCS
HE TOJIbKO 3HAHUS, HO M TIO3UTUBHOE OTHOIICHUE K U3y4aeMOMY MpeIMETY.

MeToarKa MpenoiaBaHus PyCCKOTo s3bIKa TpebyeT 0co00if TOUHOCTH M HOCIE0BAaTeIbHOCTH. Pycckuil sA3bIK,
KaK JUCHMIUIMHA, TpeArojaraeT He TOJBKO 3allOMHHAaHHE IIPaBHJ, HO U TIyOOKOE IOHMMAaHHE CMBICIOBBIX,
MOP(OJIOTHYECKUX U CHHTAKCHUYECKHX CBsi3eil. [Ipy 3TOM 3HauuTesbHas 4acTh y4yeOHOro MaTepHuana — OCOOEHHO B
obnactu opdorpaduu, MyHKTyallMd ¥ I'pPaMMaTUKd — HOCUT (DOPMAaJbHBIH XapakTep, YTO MOXKET CHHXATh YPOBEHb
MHTEpeca M MOTUBALMHM Yy oOydwaromuxcsi. FIMEHHO B 3TOM KOHTEKCTe redMuduKalys NpuoOpeTaeT 3HaueHHe Kak
a¢dexTHBHAS megarormdeckas crparerus. CormacHo KoHIenun uccienosareneit A.M. ®@enoposoii u 3.C. babaepoit —
redMudUKays B MPENoJaBaHi PYCCKOTO SI3bIKa «IO3BOJISIET BBICTPOUTH YyYEOHYIO JIESTENBHOCTh TaKMM 00pasom,
4TOOBI KaXKI0€ 3aJjaHie BOCIIPUHUMAIIOCH HE KaK IPHHYIUTENFHOE YIPaKHEHHUE, a KaK HHTEPECHas! 33/1a4a C CI0KETOM,
Pe3yNbTaTOM M YyBCTBOM Iporpecca» [3, €. 307]. Ha Hamr B3risa, ocoOeHHO BasKHO Ha YPOBHSAX 0a30BOTO M CPEHETO
oOpa3oBaHusl, I'le MO3HaBaTeJbHAass aKTUBHOCTH y4alluxcs (OpMHUpYyeTcs uyepe3 SMOIMOHAIBHYIO BKIIOYEHHOCTH M
nnrepec. IlpeoOpa3oBaHne NPHUBBIYHOTO YHNPAXKHEHHS B WIPOBYIO (OPMY MO3BOJSET IIOBBICHTH BOBJIEYEHHOCTS,
YCKOPHUTH 3aKpeljIeHHe MaTepHana M CO3/aTh CHUTYaIlMI0 YCIeXa, CTONb BAXKHYIO U1 (OPMHPOBAHUS Yy4EOHOMH
MoTuBanuu. Tak, Hanpumep, A.M. @denopoBa B CBOEH paboTe mpeanaraeT mpu o0y4eHUH MPAaBOMUCAHUIO MPUCTABOK
HCTIONB30BaTh (OPMAT «KBECT-KOMHATBI», I/I€ KaXKAOE 3aJaHHEe — JTO «3aMOK», OTKPBIBAEMBIH C TIOMOIIBIO
MIPaBUIBHOTO HAMUCAHUS CIIOB C MpHUCTaBKamu. I[Ipm 3TOM, KaXAbli 3Tam OyJeT CONPOBOKAATHCS BU3YaJbHOI
00paTHOW CBSI3BIO: TPABWIIBHBIH OTBET OTKPHIBAET CIEAYIOIIMN YpOBEHb, a OINMOKHM <«3alHparoT» YYeHUKa B
npensiaymeit komHate. IlogoOuberl momxox, mo MHeHH0 A.M. @emopoBoif, MO3BONSIET HE TONBKO «OTpabOTaTh
MIPaBUJIO, HO M 3aKPEIUTh €ro B KOHTEKCTE MOTHBAI[MOHHO 3HAYNMOro eictBus» [3, €. 308]. IIpu 0ObsicHeHUH ITpaBuil
IIYHKTYallUd MOJKHO MCIOJIB30BaTh MEXAaHM3MBI TaliM-aTakl W KOMaHJHOM padoThl. Ydammmcs npelyiaraercs
paccTaBUTh 3HaKM NpPENHWHAHMS B TEKCTE Ha BpeMs, NPU ITOM IPAaBHILHOCTh BIHMSET HE TOJBKO HA WX JIMYHBIN
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pe3ysbTaT, HO W Ha ycmex Bcel komaHibl. [logoOHBIN (opMaT pa3BHBAaeT BHUMAaHHUE, YyBCTBO S3bIKA, JIOTHUECKOE
MBIIIUIEHHE, a TaKkke (popMupyeT HaBbIKH coTpynHIUecTBa. Oco0yI0 3 (EeKTHBHOCTh TeUMUBHUKAIIS TTOKA3EIBACT IIPU
0o0y4eHNH JIEKCUKE M CHHOHUMHYECKOMY pAny. Tak, HampuMep, ydamiuMmcs IIPEIUIaracTcsl «IOoMMaTh» ClIoBa-
CHHOHUMBI, KOTOPBIE «yOEraroT» OT OCHOBHOTO CJIOBA, THO0 cOOPaTh «JIEKCHIECKOE 00IaKo» MO TeMe, N30 eras JINIITHIX
WIM MCKaKEHHBIX 3HaYeHHH. Takue 3afaHusl JIETKO Peanu3yloTcs ¢ moMombio muepposbix miatdopm — Wordwall,
Kahoot!, Quizlet — wim wa wHTepakTHBHON HOCKe B Kiacce. [ peanm3amuu TeHMHQHUKAIMHA TPUMEHSIOTCS
pasHooOpa3Hble (POBBIE PECYPCHI, MO3BOJISIONIUE CO31aBATh TECTHI, UHTEPAKTHBHBIC UI'PbI, KAPTOYKU M KBECTbl. OHI
YIPOIAIOT MOJTrOTOBKY 3aJaHuii, oOecrneunBaroT OBICTPYI0 OOpaTHYI CBS3b M IO3BOJISIIOT  yYHUTHIBAThH
WHIIMBHIyalIbHbIE 0COOCHHOCTH YYSHUKOB.

Buenpenue reiiMudpukanuy TpeOyeT METOAMYECKOH HpoayMaHHOCTH. HeoOXoqumo sICHO pasrpaHHYnBaTh
UrpoBble (OPMBI M TUIAKTUYECKUE LENH: IJIaBHAs 3aja4a — HE pas3BJICUCHHE, a JOCTIKEHHE 00pa30BaTelbHOTo
pesynbrata. OQQeKkTuBHas reiMUQUKalKs YYUTHIBAET COJEp)KaHHE YpOKa, Bo3pacT OOy4alolmMxcs M YpOBEHb
CJIOKHOCTH MaTepuasia, OPraHWYHO BIIETAasCh B CTPYKTYPY 3aHATHS. TONBKO B 3TOM CIydac OHAa CTAHOBUTCS HE
BPEMEHHBIM IPUEMOM, a YCTOWYHMBOHM Memarormdeckoil crparermeii. Ommpasch Ha ombIT mccienoBateneii O. H.
@Ounarosoit, C. A. 3uHoBbeBO#, O.H. HUkuTHHOH, MOXHO cIenaTh BBIBOJ, YTO MCIOJIB30BaHHE HTPOBBHIX AIIEMEHTOB
CIOCOOCTBYET POCTY MHTEpeca M y4eOHOW aKTHBHOCTH, Jak€ y paHee IACCHBHBIX YYEHHKOB. | eMuQuuupoBaHHbBIC
3aJaHUsl 10 MHEHHIO HCCIEIOBaTeNell aKTUBM3WPYIOT BHHMAaHHE, BOBJICKAIOT 3MOIMOHAIBHO M JAENAIOT Y4eOHYIO
3amady 0oJiee OCMBICTICHHOM [6, C.3]. Yuamuecs IpOSBISIOT CTpEMIICHHE K MOBTOPEHHIO 3aIaHHiA, Jalle BCTYMAlOT B
JUajor, MHTCPECYOTCA MpaBUIaMU, KOTOPbIC PaAaHEC BOCIPUHUMAJIIMCH KaK TPYAHBIC UJIN CKYYHBIC.

Takum 00pa3zom, refiMuduKanys B METOIUKE MPEMOAaBaHHs PYCCKOTO SI3bIKa — 3TO NEHCTBEHHBINA pecype IUis
ITIOBBIIIICHUA 3(I)(beKTI/IBHOCTI/I 06yqu1/1;1. Omna YCUIIUBACT MOTUBALIMIO, YJIYYIHACT 3allOMHUHAHUE, Pa3BUBACT A3BIKOBYIO
HMHTYHIMIO U CIIOCOOCTBYET OCO3HAaHHOMY YCBOCHHMIO Marepuaia. [Ipy pa3yMHOM NMPUMEHEHHUHU OHa MIPEBPAIlaeT ypOK B
MPOCTPAHCTBO aKTHBHOT'O OCBOEHUS S3bIKa, @ HE ITPOCTO B Iepeaady HHpOpMaIHu.
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Abstract. This article explores gamification in the teaching of the Russian language within the context of
educational digitalization. It highlights its pedagogical potential, objectives, and effects. The article substantiates how
the proposed approach differs from previously introduced methods: the emphasis is placed on integrating game-based
models into linguodidactic practice to enhance student motivation and engagement.
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MHHOBAIIMOHHBIE METO/bI PABOTBI COHUAJIBHOI'O IIEJATOT'A C JETBbMHU
IIKOJIBHOI'O BO3PACTA B YCJIOBUAX PEAJIN3AIINU ®T'OC

B.A. CbIpoMSITHMKOBA, COIIMATILHBIN TIeJaror
Mynunumansaoe bromkernoe O6pa3oBarensHoe Yupexkaenue «Kpect-Xampmkaiickas cpeqsist 00meodpa3oBarTenpHas
mkoia uM. ['epost Coserckoro Coroza @.M. OxionikoBay (c. Kpect-Xampmxkait), Poccuiickas @eneparus

Annomauyusn. Hunosayuonnvie memoosl pabonmvl COYUAIbHO20 Nedaz02a ¢ 0embMu UKOIbHO20 603PACMA 8
KoHmekcme  peamusayuu  DedepanvHozo  2ocyoapcmeenHozo  obpazosamenvhoeo  cmandapma  (PIOC)
paccmampuearomes 8 OaHHOU cmamve. AHAUUPYIOMCs npobieMbl, CIosuue neped COYUANbHbIMU Nedazo2amu 6
COBPEMENHOU WKONe, U NPednazaiomcs Hogble NOOX00bl K PEUeHUio npodiem Coyuaru3ayu, aoanmayuy u 3auumol
npaé Odemeu. QOcoboe eHUMAaHUe YOeNsemcsi UCNOIb308AHUI0  UHQPOPMAYUOHHBIX MEXHOAO2ULl, NPOEKMHOU
O0esamenbHOCU U Memoo08 akmugHo20 00yyenus Oiisl NOGbIUEHUS D PekmusHocmu pabomvl COYUAILHO20 Neda202a.

Knrouesvie cnosa: coyuanvuwiii nedazoe, unnosayuontvle memoowvt, @I'OC, demu wKoOIbHO20 803pACMA.

CoBpeMeHHOE OOLIECTBO MPEABSBISACT BHICOKHE TPEOOBAaHHSA K CHCTeMe OOpa3OBaHUs, CTaBs Iepel IIKOJIOH
3aj1a4y BCECTOPOHHETO Pa3BUTHS JHMYHOCTH peOeHKa. B ycnoBusx peanmmszanuu DenepanbHOro rocyAapCTBEHHOTO
obpasoBarenpHOro crangapra (OI'OC) BospactaeT pojb COLHMAIBHOrO IMeaarora, KOTOPBI NMpu3BaH obecreynBaTh
COLMANTbHO-TIEAArOTHYECKYI0 MOAICPKKY YYAIUXCs, CONSHCTBOBAaTh MX YCHENIHOW aganTalud B IIKOJBHOHM cpele u
3amumaTh MX npaBa. OIHAKO, TPagUIUOHHBIE METOIBI PabOTBHl COLMANBHOIO IIeAarora 3a4acTyl0 OKa3bIBAIOTCS
HEJOCTaTOYHO 3()(EKTUBHBIME B PELICHWM BO3HHUKAIOIIMX NpoOieM. B cBsA3M ¢ 5THM BO3HMKAaeT HEOOXOIMMOCThH B
pa3paboTKe U BHEIPEHUH MHHOBAIIMOHHBIX ITOJIX0/I0B, KOTOPHIE MMO3BOJISIT COLMAIBHOMY Tefarory oosee 3¢dexkTuBHO
B3aUMO/ICHCTBOBATD C IETBMH U PeIlaTh UX COLUAbHbBIC TPOOJIEMBI.

CoumnanbHO-TIelaroruueckas AesTeIbHOCTh B IIKOJIE OCHOBBIBAETCS Ha NMPUHIMIAX F'yMaHU3Ma, JAEMOKPATHH,
MHIUBHyanu3auuu U audpdepennuanuu. OHa HamnpaBiieHa Ha CO3JaHHE OJATrONPUSTHBIX YCIOBHH JJIsL Pa3BUTHS
JMYHOCTU peOeHKa, ero CouualM3alyd W aJanTtaldd B oOuiecTBe. BakHYIO pojib B 3TOH IESTENBHOCTH HIPaeT
COIMANTLHBIN MEAAroT, SABISIOUIUICS MOCPETHUKOM MEXITy peOCHKOM, CEMbEH, ITKOJION 1 001ecTBOM [4].

B konTekcTe peanmsaumu o6HoBIeHHOr0o ®I'OC nesTeabHOCTh COLMANBHOTO Mearora npuobdperaet ocodoe
3HayeHne. ®I'OC mpenbsBiser TpeOOBaHWS K JMYHOCTHBIM pe3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
HPOrpaMMBbl, KOTOPBbIE BKIIOYAIOT B ce0s GOpMUpOBaHUE COLMATIBHON KOMIIETEHTHOCTH, IPAKAAHCKONW UICHTHYHOCTH,
TOJIEPAHTHOCTH M YBaXXCHHS K IPYrHM KyJbTypam. COLMAJbHBIA Iefaror JOJKEH CIIOCOOCTBOBATH (hOPMHPOBAHHIO
9TUX Ka4YeCTB Y YUYAILHXCs, UCTIONB3Ys pa3iIMIHble MeTObI U GOpPMBI paboThI [3].

TpaguuoHHBIe METOIBI PA0OTHl COLMATIBEHOTO TIEeAarora BKIIOYAKOT B ce0s MHIMBUAYaIbHbIC KOHCYJIbTallUH,
IpYIIIOBBIE 3aHATHS, O€CeIbl, JIEKIUH, TPSHUHTH U T.1. B COBpEMEHHBIX YCIOBHSAX 3TH METO/IbI 3a4aCTYI0 OKa3bIBAIOTCS
HenocTatoyHo 3d¢dexTuBHBIMU. Heo0XoaMMO HUCMONb30BaTh HMHHOBAIIMOHHBIE IIOJXO/bI, KOTOPbIE IO3BOJIST
conuaNbHOMY Tnefarory 6onee 3¢ pexTuBHO B3aMMOICHCTBOBATH C IETHMHU U peIlaTh UX COIMANIbHbIEC pobiemMsl [1].

© CeipomatHukoBa B.A. / Syromyatnikova V.A., 2025
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Tabnuya 1
CpaBHHTEJbHbII AaHAJIU3 TPAJUMIMOHHBIX H HHHOBAIIMOHHBIX MeTOA0B PadoThl COHATBHOIO MeJarora
Kpurepuii cpaBaeHus TpaauIoHHBIC METOIBI M HHOBAIIMOHHBIC METO/IBI
Ilegaror — AKTUBHBIH,

AKTHBHOCTb CYy0OBEKTOB V4eHUK — aKTUBHBII y4aCTHUK IpoLecca

YUEHUK — [TaCCUBHBIN

OpuenTanus Ha nepenavy 3nanuii Ha pa3Burue xomnereHmii
Merost Jlexuuu, 6ecensl, | IIpoextHas JeATETbHOCTS, UHTEpaKTUBHbIE UTPBI,
KOHCYJBTAINN MH()OPMAIMOHHBIE TEXHOJIOTHH
WnnuBumyansHeIe n | MacTep-Kkiaccel, Kpyrible CTONBI, Je0aThl, COLHAaNbHEBIC
®Dopmbl padoThI Y P 24 ’ ’
TPYIITOBEIE 3aHATHS IIPOEKTHI
PesyabTaTHBHOCTH He Bcerna Beicokast BeIcokast, 61arosiapst BOBJI€YEHHOCTH YJAIIXCS

Bricokas, BO3MOXHOCTH afanTalul K WHIUBHIYAIbHBIM

AanTHBHOCTH OrpaHudeHHas
MOTPEOHOCTSM YJaIInuXCs

B ycroBusix ®I'OC conuanbHbIi MeIaror T0JKEeH HCI0JIb30BaTh HHHOBAIIMOHHBIC METOABI PabOThI, KOTOPHIC
MO3BOJIAT eMy 0oJjiee 3PPEKTHUBHO PEIIaTh 3a1a4K CONMATN3AINH, aIaNTalluy U 3aIUThI TIpaB aetell. K Takum metomgam
MOJKHO OTHECTH:

Hcnonb3oBanne  uH(opMannoHHbX  TexHosorui.  CoBpeMeHHble  MH(GOPMAIMOHHBIE  TEXHOJIOTHH
MIPEJOCTABILIIOT MIHPOKHE BO3MOXKHOCTH U pabOTHI COMUANBHOTO Megarora. OH MOXET HCIOJIb30BaTh WX JUIA TTOHCKA
nHPOPMALNK, OpPTaHW3alUU  NUCTAHIIMOHHOTO OOyYeHHs, TPOBEACHUS  OHJIAHH-KOHCYJbTALUH, CO3MaHUSI
MHTEPAKTUBHBIX YUeOHBIX MaTEPHAIIOB | T.1 [2].

e CozmanWe W BelIeHHE caifTa/bjora COIUANBHOTO IeAarora s WHQOPMHUPOBAaHUS YyYAIIUXCS H WX
pomuTeneii o mpaBax, 00S3aHHOCTIX M BO3MOKHOCTSIX.

e lcnonp30BaHME CONMANBHBIX CETEH AJIS OpraHW3alui OHJIANH-KOHCYNBTAIA M 00CYXICHUS aKTyalbHBIX
npoOJiem.

e [IpuMeHeHue MyJIbTUMEIUHHBIX TIPE3CHTALIMN U BUIEOMATEPUAIOB HA 3aHATHUSX.

[poektHas gesatenpbHOocTh. OHa  sBaseTcss OGO (EKTUBHBIM  METOIOM  (OPMHUPOBAHUS  COLMATBHON
KOMIIETEHTHOCTH yYaIllXCcs - OPTaHU30BBIBATh MPOEKTHI, HAIIPABICHHBIC Ha PEIIEHHE COIMAIbHBIX MPOOIeM, pa3BUTHE
IpaKAaHCKOM aKTUBHOCTH U (pOPMHUPOBaHKE TOJEPAHTHOCTH.

e CommanbHbIC IPOEKTHI, HATIPABJICHHBIC Ha TIOMOIIHh HYKIAIOIIUMCS, OJIar0yCTPONCTBO TEPPUTOPHHU IIKOIBI

U T.1.

e lccienoBarenbCKkiue MPOEKTHI, IOCBSIICHHBIC W3YyYCHHIO COLMAIBHBIX NPOOJIeM M IOHCKY IyTeH HX
pelleHus.

e TBopueckne NPOEKTH, HANpaBJICHHBIC Ha pPAa3BUTHE TBOPYECKUX CIIOCOOHOCTEH ydalIMXCsl W HX
CaMOBBIpaXKEHUE.

Mertoab! akTUBHOTO 00y4yeHus. OHU MO3BOJIAIOT AKTUBU3UPOBATH ITO3HABATEIBHYIO JIESTEIBHOCTD YUaAIIUXCS,
MOBBICUTh UX UHTEpEC K yueOe U chopMHUPOBATh Y HUX HABBIKK CAMOCTOSATENILHOM PabOThI - AUCKYCCHH, POJIEBBIC UIPBI,
MO3rOBOM IITYpM, KEHC-CTaau U T.1.

Meto counanbHOro naprHepcTBa. JlaHHBIM METOJ MPEANoaaraeT aKTUBHOE B3aUMOJEHCTBUE COLUAIBHOIO
MIe/1arora ¢ pa3IMIHBIMHI OPTaHN3ALNAME U YUPEXKICHISIMY, 3aHUMAIOIIMMUCS TTpobiieMaMu JeTeit u cemelt [5].

e OpraHuzanusi COBMECTHBIX MEPOIIPUATHI C COLMAIBHBIMHU CITYK0OaM1 1 00IECTBEHHBIMHU OPTaHU3aLUsIMU.

e [IpuBneueHne CrIENUAINCTOB U3 PA3INYHBIX 00JIACTEH IS IPOBEICHNSI KOHCYJIBTALlMI U TPEHUHTOB.

e Co3gaHMe CeTH COLUANBHBIX MApTHEPOB JJI OKa3aHUS MOMOIIM JETAM M CEMbAM, HaXOAALIUMCA B
TPYAHOH XKU3HEHHOM CUTYaIH.

Takum 00pa3oM, coulMaibHBIA IEJaror WrpaeT BaKHYIO pojib B 0OECleUeHHH YCHEUIHOW COIMaIM3allid U
ajlanTanyy JeTeil MIKOJIBHOTO Bo3pacta. Vcnonb3oBaHWE COBPEMEHHBIX METOAOB PabOTHI MO3BOJISET COLHMAILHOMY
nemarory Oojee 3(QEeKTHBHO pemaTh 3ajady, CTOSAIMINE Tepel HUM. BHeapeHne MHHOBAIIMOHHBIX METOJOB TpedyeT
OTIpe/IeIICHHON MOJITOTOBKY M M3MEHEHHH B OpTaHU3aMy padOoThI MIKOJIBI, HO PE3YNIbTaThl ONPABIBIBAIOT 3aTPauCHHEIC
yCHITHSL.
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Abstract. In this article the innovative methods of a social educator's work with school-aged children in the
context of the implementation of the Federal State Educational Standard (FSES) are discussed. The problems faced by
social educators in modern schools are analyzed, and new approaches to solving the problems of socialization,
adaptation, and protection of children's rights are proposed. Special attention is paid to the use of information
technologies, project activities, and active learning methods to improve the efficiency of the social educator's work.

Keywords: social educator, innovative methods, FSES, school-aged children.
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OJIHA Y3 MIPUYMH XPOHUYECKOI'O THOMHOI'O CPEJJHET'O OTUTA U 3HAYEHUE
®YHKIUHU CJTYXOBOM TPYBbI IIPA CIYXOYJINYHYHIAIOMUX XUPYPITHYECKHUX
BMEHATEJIBCTBAX Y IETEN

Y.b. MyXuTAMHOB, I.M.H., IOIEHT Ka(eIpbl OTOPHHOJIAPHUHTOJIOTHH, JETCKOH OTOPHHOIAPHUHTOJIOTHH
Tamkenrtckuii ['ocynapcrBennsiii Meauiackuil Yausepeuret (TamikeHr), Y30ekucran

Annomayusn. Xponuueckuil enouinvlii cpednuu omum (XI'CO) npedcmagnsiem coboti akmyanoHyio npooiemy
COBPEMENHOU OMONO2UU 6 CB53U C BbICOKOU PACHPOCMPAHEHHOCMBIO U CMOUKUM CHUICEHUEM CIYX080U QYHKYUU,
ocobenno y demeil. OOHUM U3 KNIOYEBLIX (PAKMOPOS, ONPeOersiomux Ih@OeKmusHoCms CIyXOYAYHUAlowux onepayull,
A6715emcs PYHKYUOHATIbHOE COCMOsANUE CLYX080U mpyodbl, 0becneuusaroujeli 6eHMUIAYUIO U OPEHANC NOAOCHU CPeOHe20
yxa. Ilens uccnedosanusn. Oyenums 3HayeHue ciyxoeoi mpyovl y demeil ¢ XpOHUUECKUM SHOUHbIM CPEOHUM OMUMOM
npu cayxoyayuwaowux onepayusx. Mamepuan u memoowvi. I[lpogeden ananuz KIUHUYECKUX OQAHHBIX, BKIIOYASA
JHcanobvl, anamHecmuiecKue cee0eHUs U pe3yabmamyl KIUHU4Yeckux uccieooganuil y 114 nayuenmos, 6 éospacme om 8
0o 18 nem ¢ ouazro3zom xpornuyeckuil eHounsitl cpednuti omum (XI'CO). Pesynomamot. YV nayuenmos Il u 11l epynno
NPOXOOUMOCHb CILYX0BOU MPYObl 80CCMAHABIUBANACL Dblicmpee, yem Yy Oemeu I epynnvi. 3akntouenue. Aoexeamuoe
Jleyenue 8OCNANUMENbHbIX 3A001e8aHULl OKOJIOHOCOBbIX NA3YX U pAHHEee 80CCMAHOGIEHUE NPOXOOUMOCMU CLYX08O0U
mpyoObl A6NAIOMCS 0053aMeNbHbIMU dMAnamu noo2omoexu nayuenmog ¢ XI'CO K cayxoyayuuaiomum onepayusm.

Knrouesvie cnoea: xponuueckuii eHOUHBIL CPEOHUN OMUM, PYHKYUSL CIYX080U mpyObl, MUPUHSONAACMUKA,
CYXOYYHUIarowds mepanus, OKOI0HOCO8ble NA3YXuU.

BBenenune: XpoHHYeckoe BOCHAJIHMTENILHOE MOPAKEHHUE CPEJHEr0 yxa SIBISICTCS OJHOM M3 Hambolyiee 4acTto
BCTpEUAIONINXCS MAaTOJI0THi cpenu 3aboneBannii JIOP-opraHoB 1 3aHUMaeT BEAyIee MECTO CPEAN IPHUYMH TYTOYXOCTH
[1, 7]. IlpomomxuTenbHOE TEUCHHWE BOCHAIUTENBHOTO IIPOIEcca INPHBOIUT K (OPMHPOBAHMIO HEOOPATUMBIX
MOP(OIIOTHYECKNX N3MEHEHHH B TKAHSIX CPEIHETO yXa, YTO 3HAYUTENBHO CHIKACT 3(PEKTUBHOCTH KOHCEPBATHBHOM
Tepanuu. B CBSI3M C 3TUM KITIOYEBBIM METO/OM JICUEHHS OCTAETCS XUPYPTUUECKOe BMEIIATEIbCTBO, HAIPaBICHHOE HA
BOCCTAHOBJICHHE AaHATOMHYECKHX CTPYKTYp H ciyxoBod ¢yHkmmu [2, 11]. OgHEM U3 KIIOYEBHIX (HaKTOPOB,
onpeaesiionux 3PPEKTUBHOCTh CIYXOYJyUIIAOIUX OIepauui, sBisercss (yHKIMOHAIBHOE COCTOSIHHUE CIIyXOBOM
TpyOBI, 0OecrieynBalomIeil BeHTWIANNIO U JPEHaXX MOJIOCTH CPETHETO yXa.

MupHHTOIIIACTHKA, KaK OJMH M3 HauOosee pacnpoCTpaHEHHBIX BUIOB (YHKIIMOHAIBHO-PEKOHCTPYKTUBHBIX
omepanuii, HampaBleHa Ha BOCCTAHOBJICHHME IIEJIOCTHOCTH OapabaHHOIl mepenoHKH. O(PQPEeKTHBHOCTH TaHHOTO
BMEIIATENIbCTBA 3aBUCUT OT psAa (GakTOpoB: pa3MepoB mnepdopaiuu, ATUTEILHOCTH 3a00JeBaHMs, XapakTepa
MAaTOJIOTUYECKOTO IpoIlecca, UCIOIb3yeMOro TPAaHCIIAaHTaTa U PEreHepaTHBHOTO NMOTEHIHala OKPY)KAOIINX TKaHEH
[10].

Kak npunsiTo cunrath, ciryxoBas TpyOa CIyKHT JUIS JJOCTYIa BO3/lyXa U3 INIOTKH B 0apabaHHYIO IT0JIOCTh, YeM
TIOJIJIEP)KUBAETCSI PABHOBECHE MEXKAY JABJICHHEM B OTOW INOJIOCTH W BHEIIHWM aTMOC(EpHBIM JaBIeHHEM. 3HaueHHE
CIIyXOBOW TpyOBl HMMeeT Ba)KHOE MNMPOTHOCTHYECKOE 3HAUCHHE /ISl TPOBENCHMS CIIyXOYJIYYIIAIOMMX ONepanuil u
ONpeJesIeHUs] TAKTUKHU JieueHus [5].

YunThIBas BhIIECKa3aHHOE, IPH NpodunakTHieckoM ocMotpe y nanueHToB ¢ XI'CO B IOIIKOILHOM BO3pacTe
oOHapykuBaeTcsl TUCHYHKINS CITyXOBOH TPYyObI HA CTOPOHE MOPAKEHUSI.

KitoueBbIM ycI0BHEM JOCTHKEHHS YCTONUMBOTO ITOJIOKUTENFHOTO Pe3yibTaTa MHUPHUHTOIUIACTUKH SBIISETCS
BOCCTAHOBJICHHE IPEHAKHOW M BEHTWIAIMOHHON (QYHKIMH ciayxoBoil TpyOsl. IlocnenHsss urpaer BakHYIO POJb B
MOJIAeP’)KaHUHM HOPMAJIBHOTO JIABIICHUS B TIOJIOCTH CPEIHETO yXa, 00SCIIeUNBast €ro a’pariio ¥ OTTOK MaTOJIOTHIECKOTO
cekpera [3, 8, 10]. C menpto HOpMaM3anuu €€ (QYHKIUM TPUMEHSIOTCS KaK MeIWKAMEHTO3HbIe, TaK H
(u3MoTEpaneBTUUECKIE METOABI, BKJIIOYas AaHEMM3alMI0 TJIOTOYHOTO YCThs TpyOBl, NpoJyBaHue OalIOHOM,
KaTeTepU3alMIO C BBEJICHHEM JICKAPCTBEHHBIX IIPENapaToB, TUaJHHAMHYECKYIO CTUMYJISIIIMIO MBIIII MSATKOro HEOa M
UHTpaTyOapHEIi 35ekTpodopes [9].

HemanoBaskHyI0 ponb B 3THOJIOTHYECKUX (paKTOpax SBISIOTCS BOCHAIUTENBHBIE 3a00JIeBaHUSI OKOJIOHOCOBBIX
nasyx, rie BeIBISIIOTCS B 64,7-81,7% ciyuaeB penunusa XI'CO y gereit [5, 6]. AneHouaHbIe BereTaly, HICKpUBIECHUE
HOCOBOM MEperopojiikH, TUNEPTPOdHs HOCOBBIX PAKOBMH W TyOapHOW MHHAAIMHBI 3HAYMTENBHO CIIOCOOCTBYIOT
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IUCHYHKITUN CIIYXOBOH TpyObl, 0COOEHHO MPH HATMIHUA (JOHOBOTO MMMYHOEhHUITUTA WITH CEHCHUOMITM3AIIUN OpraHu3Ma
[4,11-13].

Heas uccnenoBanusi. ONCHUTs 3HAYCHHE CIYXOBOW TPYOBI y IMeTe ¢ XPOHHYECKAM THOMHBIM CPEIHHM
OTUTOM MPH CITYXOYJTyHIIAFONINX OTEPALIHX.

Matepuan u meroasl: B kmmanke TamlIMU 3a mepuox 2020-2024 1. 00Cnen0BaHbl ¥ TOCITUTAIH3HPOBAHBI
114 nereit B Bo3pacte ot 8 no 18 mer ¢ auaraozom XI'CO. U3 mux 64 (57%) — manpunku u 50 (44%) — neBouku. Y
BCEX MAlMEHTOB JUAarHOCTUPOBaHA AUCYHKIHMS CIYXOBOH TPYOBI pa3jiMuHON CTENEHU BhIpakeHHOCTH. Y 50 (44%)
OOJIBHBIX penuauB 3a0osieBaHUs ObLT OOYCIIOBJICH BTOPUYHBIM BOCIAJIEHHEM B OKOJIOHOCOBBIX Ia3yXaX, Y BCEX Ha
Jy4eBOM OOCIECTIOBAaHUU OBLIO MOATBEPXKACHO, YTO Jaj0 MOBOJ HA CaHUpYIOIIee jeueHue masyx Hoca. Y 36 (32%)
nereil BbIBIEHB! afgeHounasl, y 14 (13%) — uckpuBiieHHe MEPEropoKyd HOCAa U TUIEpTPOGHs HOCOBBIX PaKOBUH, y 3
(3%) — runmeptpodust TybGapHOW MuHmamuHbL, Y 4 (4%) BasomoTopHbIH puHHT, ¥ 7 (7%) cmemiaHHbie (GOPMBI
3abosieBaHnil HOca (MCKPHMBJIEHHE NEPETrOPOJAKHA HOCa+a/JeHOMIHBIC BereTaluu). Bce NanmeHTsl NpOIUIH Kype
CTaHJAPTHON KOHCEPBAaTUBHOMN M, TP HEOOXOIMMOCTH XUPYPTHUECKON TepPaITHH.

[TanmeHTs! OBLTH pa3AeneHbI Ha JBE TPYIIIEI IO BO3PACTY:

I rpymma (8-10 er): mpoBoAMIOCH IPOAYBaHHE CIIyX0BOH TpyOHsI o [lomwuTiepy.

II rpymma (10-15 ner): mpuMeHsIack KaTeTepu3alisl CIIyXOBOH TPYOBI ¢ IMOCIEAYIOMINM BBEICHHEM pacTBOpa
JiekcaMeTaszoHa (2-3 KaIriy B TeueHue 2-4 qHei).

I rpymma (15-18 xer): mpuMeHsIach KaTeTepu3alisi CIIyXOBOH TPyOBI ¢ MOCIEIYIONINM BBEICHHEM pacTBOpa
CyCIICH3UH I'UIPOKOPTH30HA (2-3 Kariu B TeueHue 2-4 nHeil).

PesyabtaTel: Y nauuentoB II u Il rpynmnel npoXoAnMOCTh CiyXoBOW TpyOBbl BOcCTaHaBJIMBaJach ObICTpee,
yeM y gereit | rpymnmbl. JlaHHBIE KIMHUYECKMX pE3yJbTAaTOB YKa3bIBAIOT Ha IOJIOXKUTEIbHOE BIIMSHUEC
[JIIOKOKOPTHKOHUIIOB B TEpanuu AMCHYHKIMU CIYXOBOM TpyObl. B KkaramHecTHdyeckoM HaOJIIOAEHUHM B TedeHUE 6
MECSIIeB penuanB 3aboaeBanus otmeueH y 1,7% u 1,8% nanuentos 11 u 11 rpynnei- npotus 4,6% B I rpymre.

Oocy:xaenne: IlomydeHHbIE AaHHBIE MOATBEPKAAIOT, YTO BOCCTAHOBJIECHHE (DYHKIMH CIyXOBOH TpYyOBI
CHOCOOCTBYET UIMTEIbHONH PEMHCCHH BOCHAIMTEIHLHOTO IIPOIecca W MOBBIIIACT 3((GEKTUBHOCTD CIyXOYIyqIIAIONINX
oTieparyi, a mpyu UMeroIeics AMCOYHKIMN CIyX0BOH TPyOBI TOKHO OBITH OTJIOKEHO A0 CTAOMIM3aNK COCTOSHHS.

3akJ0ueHHe: AJIEKBaTHOE JICUCHHWE BOCHAJIHMTENBHBIX 3a007€BaHMH OKOJOHOCOBBIX MMa3yx M paHHEe
BOCCTAHOBJICHHE IPOXOJHMOCTH CIYXOBOH TpyObl SABISIOTCS 00A3aTENbHBIMH 3TallaMH IIOJTOTOBKH TAIMEHTOB C
XI'CO K cayXOoyJydIIarolIMM OIepanusM. YUHUThIBas aHATOMO-(hH3HOJIOTHYECKHE OCOOCHHOCTH CIYXOBOH TPyOBI Y
nereif, HeE0OXOJMMO TPOBOIUTH LIEJNICHANPABICHHYIO TEpamnuio C HUCIIOJb30BaHHEM (DapMaKOJIOTHUECKHX U
MEXaHWYECKUX METOJIOB Ul BOoccTaHOBIeHHUs e€ (pyHKiuu. [lonHoUeHHas TyOapHas GYHKIHS CIYXUT MPEINOCHUIKOM
JUTA YCIIEITHOTO XUPYPTUYECKOI0 BOCCTAHOBIICHHS CIIyXa.
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ONE OF THE CAUSES OF CHRONIC PURULENT OTITIS MEDIA
AND THE IMPORTANCE OF AUDITORY TUBE FUNCTION
IN HEARING-ENHANCING SURGICAL INTERVENTIONS IN CHILDREN

U.B. Mukhitdinov, MD, Associate Professor, Department of Otorhinolaryngology, Pediatric Otorhinolaryngology
Tashkent State Medical University (Tashkent), Uzbekistan

Abstract. One of the key factors determining the effectiveness of hearing-enhancing operations is the
functional state of the auditory tube, which provides ventilation and drainage of the middle ear cavity. Purpose of the
study. To evaluate the value of the auditory tube in children with chronic purulent otitis media in hearing-enhancing
surgeries. Material and methods. Analysis of clinical data, including complaints, medical history and results of clinical
studies in 114 patients aged 8 to 18 years with a diagnosis of chronic purulent otitis media (CPOM). Results. Patients
from group Il and 1l have the patency of the auditory tube recovered faster than children from group I. Conclusion.
Adequate treatment of inflammatory diseases of the paranasal sinuses and early restoration of patency of the auditory
tube are mandatory stages of preparing patients with CPOM for hearing-enhancing operations.

Keywords: chronic purulent otitis media, auditory tube function, myringoplasty, hearing enhancing therapy,
paranasal sinuses.
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BPOXJIEHHAS XOJJECTEATOMA CPEJTHEIO YXA V IETEM:
KJIMHUYECKUE HABJIIOJEHUSA

Y.b. MyXuTAMHOB, 1.M.H., IOIEHT Ka(eapbl OTOPUHOIAPHUHTOJIOTHH, JETCKOW OTOPHHOIAPHUHTOJIOTHH,
Tamkenrtckuii ['ocynapcrBennsii Meauiuackuit Yausepeuret (TamikeHr), Y30ekucran

Annomayusn. Ilenv uccnedosanus. Oyenumsv KIUHUKO-OUACHOCMUYECKUE OCOOEHHOCMU 8PONCOECHHOU
xonecmeamomvl (BX) cpeoneco yxa y Oemeu. Mamepuan u memoowi: Ilposedern pempo-npocneKmueHbvlill aHaiu3
KAUHUYECKUX OAHMbIX, GKIIOHASL JICANo0bl, AHAMHeCMUYecKue C6e0eHus U pe3yabMmamsl  UHCIMPYMEHMANbHbIX
uccnedosanuii y 20 nayuenmog ¢ 6podcOeHHOU xoarecmeamomot cpeonezo yxa. Pesynemamut. Ilayuenmor 6 so3pacme
om 4 0o 6 nem nocmynanu 8 JIOP-xnunuxy TawlIMU ¢ scanobamu Ha 20108Hble 60AU 8 3AMBLIOYHOU 0OAACMU CO
CIOPOHbI NOPAdICEHUSL. Y 8CeX NAYyUueHmos umMenucs dnU300bl OCMpbIX gocnaiumensvuulx 3abonesanuu JIOP-opzanos sa
nociednue 08a 20oa. 3aknouenue. Bcem nayuenmam ¢ npeononazaemot 6poAICOeHHON X01eCmeamomol cpeoneso yxda,
Heobxooumo nposedenue MCKT sucounvix kocmeit u MPT cpeonezo yxa 6 DWI-peoicume.

Kniouegvie cnosa: xonecmeamoma, 6poxicoennas Xxonecmeamomda, 8pOICOeHHAs XONeCTNeamoma cpeonezo yxd.

Beenenne B 1965 r. E.L. Derlacki u J.D. Clemis npemioxuiu KpUTEpUH ITUATHOCTUKU BPOXKACHHOMN
xosiecreatoMbl (BX): ucxoznst u3 nuTepaTypHBIX MCTOYHHMKOB SIHJEpMajbHBIE MacChl 32 MHTaKTHOW OapabaHHOM
MIEPETIOHKOM, HCKIIIOYEHHE B aHAMHE3€ OCTPBHIX BOCTAIWTEIBHBIX SBICHHH B CpPEIHEM yXe, THOCTCUCHHH |
OTIepaTHBHBIC BMEIIATEIbCTBA HA YXE U pa3JIndHbIC BUABI TPaBsM [3].

Io manubiM psga asropoB Polunin MM et al., 2018; Potsic WP, et al., 2002; Olszewska E, et al., 2004; Hong
SM, et al.,, 2014; Cho HS, et al., 2016, cpennuii Bo3pact nanumeHtoB ¢ BX cpemHero yxa, MOCTyMaromUX Ha
OTEPaTHBHOE JICUSHUE, COCTABISET OT 4 10 6 et [2, 4, 7-9].

Hean uccienoBanus:

O1eHUTh KIMHUKO-IHAarHOCTHYECKHEe 0COOEHHOCTH BPOXKIEHHOH X0JIeCTeaTOMBI CPEHET0 yXa y JeTeH.

MarepuaJj 1 METOIBI:

[TpoBeneH peTpo-NPOCIEKTHBHBIA aHaAW3 KIMHUYECKUX JAHHBIX, BKIIOYAs JKaJIOOBbl, aHaMHECTHYECKUE
CBEICHUS U Pe3yJbTaThl MHCTPYMEHTAJIBHBIX HcceloBaHUN y 20 MallMeHTOB ¢ BPOXKICHHOM X0JIeCTeaTOMOM CpeiHero
yxa. JlmarHos «BpOKIEGHHAs XOJECTeaTOMa)» YyCTaHABIMBAJICA HAa OCHOBAaHHMHM JUATHOCTHYECKHUX KPHUTEPHUEB,
npemtoxkeHHBIX M.J. Levenson u coat. (1989), cormacHo KOTOpBIM HalM4We B aHAMHE3€ OCTPBIX CPEAHUX OTUTOB HE
UCKJIIOYAeT BPOXKICHHBIN XapakTep mnatosornd. Bce 20 cimydaeB OBIIM THCTOJIOTHYECKH BEpU(PHIUPOBAHBI.
OOcnenoBaHne BKIIOYAIO0 OTOMHKPOCKOIHWIO, AyAHOJOTMYECKYI0 OLEHKY, MYJIBTHCIHPAIbHYI KOMIBIOTEPHYIO
tomorpadpuro (MCKT) BHCOUHBIX KOCTEH, a MPH HEOOXOIUMOCTH — MarHUTHO-pe30HaHCHYI0 Tomorpaduro (MPT) B
pexxume mudPy3noHHO-B3BeIeHHON Bu3yanm3amu (DWI).

Pe3yabrarsl:

ITarenTs! B Bo3pacte ot 4 1o 6 net noctynanu B JIOP-knunuky TamlIMU ¢ xano6amu Ha TOlOBHBIE 6011 B
3aTBIJIOYHON OOJIACTH CO CTOPOHBI MOpaXeHHs. Y BCeX IMAIMEeHTOB HMEIHCh 3IMU30/bI OCTPHIX BOCHAIHUTEIBHBIX
3abonesannit JIOP-opranoB 3a mocnemgnue naBa roxa. Ilpm MCKT BuCOYHBIX KOCTEH BBIIBISUIOCH OJHOPOJHOE
MATKOTKaHHOE 3aTeMHEHHE B IOJOCTH CPEJHEr0 yXa C pacIIMpeHHEeM BXOJa B aHTPyM. B omHOM ciydae BBISBICHO
3aTeMHEHHe OCHOBHOM na3zyxu (puc. 3). XKanob Ha CHIKEHHE ClyXa CO CTOPOHBI POJUTENEH yalle He PeIbIBIIIOCH.

Knunndeckuii mpumep:

ITauuent XK., 4 roga. Ayauorpamma: HOpMa 10 JEBOMY yXY, [0 IPaBOMY — Tyroyxocts IV ctenenu no tumy
KOCTHO-BO3JYILIHOTO MHTepBajia. M3 aHamHe3a: B BO3pacTe 2X JIET — OCTpBI THOWHBIM cpegHuil oTuT, B 3 roxa —
peunanB AaHHOTO 3abosieBaHus. [Ipn ayAnoiIorH4ecKoM CKPHHUHIE OTCYTCTBOBaJa PETHCTPAIMS OTOAKYCTHYECKOH
SMHCCHM Ha CTOPOHE IOPaKEHWs, 3TO IOCIYXWIO MOBOJOM Uil oOpameHus poaureneil. [Ipu sHmockommaeckoM
o0creoBaHMi HOCOTJIOTKH a/ieHOMIHbIe BereTanuu (puc. 1). OTOCKONMS M OTOMHUKPOCKOIHS BBISIBIISUIM OejiecoBaToe
o0OpazoBaHue B HAPY>KHOM CIIyXOBOM IIPOXO/IE.
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Puc. 1. Aoenouounvie secemayuu

Mo mampiM KT BHCOYHBIX KOCTEH y CEeMH MAIIEHTOB ONPEACIUINCh MSITKOTKaHHBIE OOpa3OBaHUSA B
OapabaHHON TOJNOCTH, W3 HUX y TATH — C PacHpOCTPaHEHHEM Ha COCIEBHAHBIA OTPOCTOK (pHC. 2), TOMOTEHHOE
3aTeMHEHUE JICBOW OCHOBHOI ma3zyxu (puc. 3).

Puc. 2. 3anonnenue 8poHCOEHHBIMU XONECNEAMOMHbIMU
maccamu nOIOCmu CpeoHe20 yxa ¢ OecmpyKyuell MexiCKIemouHoU nepe2opooxu

Puc. 3. 3amemnenue ocnoenoii nazyxu cnesa

VY onHoro mammeHTa OapabaHHas TMEperoHKa crpaBa ObUIa MHQUIHTPUPOBAHA, YMEPEHHO THIIEPEMHPOBAHA,
BEIOyXaJia B HApY KHBIA CIIYXOBOH MPOXOM, IPH 3TOM Bu3yanmm3arus nepdoparmu Obuia 3arpyaaera. MCKT BeisiBra
JECTPYKTHUBHYIO TOJIOCTh B 00JIaCTH COCIICBHIHOTO OTPOCTKA C MPU3HAKAMH 3PO3UH KOCTHOH CTEHKH TOPH30HTAIBHOTO
CerMeHTa KaHalla JIMIIeBOTo HepBa. [larieHT ObII SKCTPEHHO OIIEPHPOBAH.

VY nereit crapiiero Bo3pacTa JIOMHHUPOBAIM KaJOOBl HA OJHOCTOPOHHEE CHIDKEHHE ciyxa. OTOCKOIHS |
OTOMHKPOCKOITHS BBISBIISLIN OejiecoBaToe 00pa3oBaHKe 3a HHTAKTHOW, HEMH(PUIIMPOBAHHON O0apabaHHOM MEPENOHKO.

OTnenbHBINA CiTydail IpeacTaBisul co00M CHCTEMHYIO BOCHANUTENBHYIO PEAKINIO ¢ Pa3BUTHEM HOJTHOPTaHHON
HenocTatoyHocTH Ha ¢one BX. TTanueHT ¢ aHAMHE30M PelUANBUPYIOIINIA OTHT B PAHHEM JIETCTBE, MOCIIE aJCHOTOMUH
SMM30pl BOCHAJNCHWH He moBTOpsuMch. OJHAKO B Bo3pacTe 6 JIeT BO3HHMKIO THOIHOE OTAenseMoe W3 yXa,
BITOCTICICTBUH pa3Bmiics cercuc. OOcieoBaHNe BRISIBUIIO THITMYHBIE JIJISI XOJIECTEaTOMBI Oelble Macchl 3a OapabaHHOI
nepenonkoit, a KT — oOmupHbIil qecTpyKTUBHBII nporecc B cpegHeM yxe. OrnepaTHBHOE JieUeHHE MPOBOIUIOCH B
SKCTPEHHOM HOPSIKE.

W3 oOciienoBaHHBIX MAalMEHTOB Y TATEPBIX (CpeaHui BospacT — 4,2+3,7 ronma) MOCTYNHMIM B SKCTPEHHOM
MOPSAKE C MPU3HAKAMH MIEPUOCTUTA COCIIEBUIHOTO OTPOCTKA. Y BCEX BBLIBIIINCH OellecOBaThIC MaccChl 3a OapabaHHOI
MEPENOHKON, KOCTHAsl NECTPYKLUUS COCLEBUIHOIO OTPOCTKA, IPO3USl CIYXOBBIX KOCTOYEK M TOTaJbHOE 3aTEMHEHHE
Oapabannoii monoctu no gaHHeIM KT (puc. 4). V IByX ManMeHTOB B aHAMHE3¢ OTCYTCTBOBaJ M yKa3aHHsS Ha
IIEPEHECEHHBIE OTUTHI.
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Puc 4. Xonecmeamommvie mMaccol 3an0aHeHblL 8 cucmeme cpebﬁeeo yxa, opo3ust Ciyxoevblx KOCmo4eK ¢ 0ecmpykmueﬁbmu
U3BMEHEeHUAMU 6 eepxneﬁ CMEHKU cocueeuduozo ompocmka

VY mAreprIx manueHToB (cpemHmit Bo3pacTt — 4,1+1,8 roma) manmdecranus 3a0o0jeBaHU Hayalach C K30/
THOETeUeHHs1 Ha (DOHE IMOJHOTO 3I0pPOBbs, Oe3 BhIpaxkeHHOH Oomm m OP3. XapakTepHOo Hammuue HEMPUSATHOTO 3araxa
otmensieMoro. KoHcepBaTtuBHas Tepanusi okazanach Hed(dexTnBHOW. OTOCKOMUS BBIBISUIA TOUCUHYIO IEp(hOpaIuio
OapabaHHOM MEPETIOHKH B IIEpETHEBEPXHEM KBaApaHTe, MHOUIHTPALIMIO, BBIOyXaHHUE MIEPENIOHKN U THOHHOE 0T/ ieMoe C
xapaktepHbIM 3amaxoM. KT ¢ukcrupoBaia KOCTHYIO JECTPYKIHIO U MOPAXKEHHUE CIYXOBBIX KOCTOUYEK (pHC. 5)

Puc. 5. Jlecmpyxkmugnuie usmenenus 3a0Heti CmeHKu cocyesuoH020 OmpoCcmKd

Cpennsist MPOJODKUTEIILHOCTE 3a00ICBaHMS IO MOMEHTA OTlepaliui coctaBmia 4,2+2,6 mecsia.

V¥ 20 naumenTtoB cpeaHnii Bo3pact — 4,142,3 rona, ne0oT 3a001eBaHUs MPOSBISICA B BHJE KIACCHYECKOH
KIMHUKHA OCTPOTO CPEIHEr0 OTHTA: OTAJTHs, THOSTCUCHHE, TUIIEPTEPMHUS, MPH3HAKN MHTOKCHKAMA. CHMITOMATHKA
copmagana ¢ tedeHueM OP3, u manueHTaM Ha3HAYalM aHTHOAKTEPHANBHYIO TEparuio. B IBYX ciydasx TpOBOIIICS
naparerre3. OHAKO JIeYeHUE He IPUBOIMIO K BOCCTAHOBIICHHUIO HOPMAITbHOU KapTUHBI Tipu oTockomuu. KT BEISIBISIIO
BBIP@KEHHBIE KOCTHO-JECTPYKTUBHbIE H3MeHeHWs. CpeqHMH NEepHoa OT MEePBBIX CHMITOMOB JIO OIEPATHBHOTO
BMemarelnbcTBa — 4,3+2,1 mecsa.

B Ttpex ciydasax BX BbIABIISAIACH CIIy4aliHO: y IBYX IALIMEHTOB — IIPU JIBYCTOPOHHEH X0JIECTEATOME, Y OJJHOTO
— B X07i€ I1aHoBoro npogocmorpa. OtodpanHble naueHTsl ¢ BX ObUTH MPoONepupoBaHHbI B KIIMHUKE.

IlpoBeneHHble oOmepaudy BBINONHSIM TOJ 3HAOTpaxeajJbHbIM HApKO30M 4Yepe3 3aylIHbld pa3pes
TpaHCME€aTaJlbHbIM, TPAHCMACTOUJAJIBHBIM WJIW CMCIIAHHBIM JOCTYIIOM IO KOHTPOJIEM ONCPpalfMOHHOI0 MUKPOCKOIIa €
3aIMCBhI0 XOJa OIEpaluy C HCchoib3oBaHneM HD-kaMmepsl, MHTpaneparuoHHBIM MOHHUTOPHHTOM JIMIIEBOTO HEpBa.
Huarnos BX cpemHero yxa ObUI MOCTaBJIeH Ha OCHOBaHMHM OTOMMKPOCKOIIHH, PaIHOIOTHYECKOTO OO0CIeTOBaHMA,
WHTPAOIIEPAIMOHHBIX HAXOJOK M PE3YJIbTaTOB T'MCTOJIOTHYECKOrO HCCIICJOBAHUS ONEPallMOHHOTO MaTepHaa.
ITokazaHueM K IMPOBEIECHUIO OIIEPATUBHOTO BMELIATENILCTBA TIOCIY KN Pe3yIbTaThl PaJHoJIOTHYECKOTO 00CIIeI0BaHHS
n npu Heobxoxumoctu MPT cpennero yxa B DWI-pexxnme — ObuTO onpeiesieHo Haln4ue MSTKOTKaHHOTO cyOcTpara B
BHCOYHOM KOCTH.

Oobcyxnenmue:

BpoxneHnHas xomnectearoMa y neTeif BCTpEeYaeTcsi OTHOCUTENBHO PEAKO W 10 PAa3HBIM JaHHBIM, COCTABIISET OT
1 mo 3% Bcex ciydaeB xonectearoM cpenHero yxa [1]. OmHako B MyONMKAamMax BCTpEdaroTCsl Oojiee BBICOKHE
mokazareiau — ot 3,7% mo 24% [2], uto, mo muenuto K. Kazahaya u coaBT., CBSI3aHO C HEIOCTATOYHON AMATHOCTHKOMN
[5]. B pamxax mamHoro HaOmromeHmst BX nmarHoctupoBaiach y OOCIEZOBAaHHBIX MAlMEHTOB, OMEPHPOBAHHBIX IO
ITOBOAY XOJIECTEATOMBI.

Ipunsiteie kpurepun E.L. Derlacki u J.D. Clemis, BepOSTHO, OTPa)KarOT JHIIb HAYaIbHBIC CTAIUH
BPOXKIECHHOH XOJIECTEaTOMBI, XapaKTepH3YIOIIMECS OrpPaHMYCHHBIM IIOPQKEHHEM IepeJHe-BEPXHEro OTnaela
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OapabOaHHOH TIOJNOCTH, OJHOCTOPOHHEH KOHIYKTUBHON TYrOoyXOCThI0O M OJarompusTHeIM TporHo3oM. OmHako

JUTATENEHOE OECCHMITTOMHOE TeUeHHE 3a00JIeBaHNS MOYKET MPUBECTH K MPOTPECCHPOBAHUIO, HAPYIICHUIO BEHTHISIIHN

CcpemHero yxa, WHOHUIMPOBAHUIO M PA3BUTHIO OCIOXHEHHH. CTaTHCTHYeCKHH 0O0paboTaHHBIE MAMEHTHI K MOMEHTY

oOpareHus: UMENHN PU3HAKN BocnaneHus nim raoereueHus. Y 4 (19,9%) nereit manudecranus BX compoBoxnanacsk

TSDKEITBIMHU OCIIOKHEHISIMA: TIape30M JIMIIEBOTO HEPBa, CETICHCOM HJIH IIEPUOCTUTOM COCIICBHIHOTO OTPOCTKA.
3akaiouyeHue:

BpoxieHHass xonecteatomMa y JeTeil Hepeako MaHHM(ECTUPYeT KIMHUKOHW OCTPOro CpEJHEro OTHTA.
Bropuunoe wunpuimpoBanne BX B ycIOBHSAX BOCHAJCHUS OOYCIOBIMBACT PE3UCTCHTHOCTh K KOHCEPBATHBHOM
Tepanuy, crocoOCcTByeT mepdopaiuu OapabaHHON NEpPEemoOHKH W pa3BUTHIO ocioxkHeHwid. [[ns BX xapaktepHsl
BBIPQYKCHHBIC KOCTHO-/ICCTPYKTUBHBIC U3MEHEHHS TP OTHOCHUTEIILHO KOPOTKOM KJIMHHUYECKOM aHaMHE3e, 4To TpeOyeT
MOBBIIIEHHON HACTOPOXKEHHOCTHU CO CTOPOHBI CIIEI[HATIICTOB.

B auarHoctudeckue acniekTsl A0KHBL BKIOUYUT, MCKT Bucounbix koctelt u no nokaszanusM MPT cpennero
yxa B DWI-pexxnme.

IIpu BBIOOpKE BBIABICHO YBEIMYEHHE BCTPEUYAEMOCTH BPOXKICHHON XOJIECTEaTOMBI CPEOHEr0 yXa, 4TO
BEpOSATHO, CBS3aHO C IIOBBIIICHHEM WH(OOPMUPOBAHHOCTH CIICIIHMAIIICTOB M Oojiee IMHPOKAM MNpPHUMEHEHHEM
BH3YAIIN3UPYIOMIUX METOJOB UCCIIETOBAHMS.
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CONGENITAL MIDDLE EAR CHOLESTEATOMA IN CHILDREN:
CLINICAL OBSERVATIONS

U.B. Mukhitdinov, MD, Associate Professor, Department of Otorhinolaryngology, Pediatric Otorhinolaryngology
Tashkent State Medical University (Tashkent), Uzbekistan

Abstract. Purpose of the study. To evaluate the clinical and diagnostic features of congenital cholesteatoma
(BX) of the middle ear in children. Material and methods: A retro-prospective analysis of clinical data was performed,
including complaints, anamnestic information and results of instrumental studies in 20 patients with congenital middle
ear cholesteatoma. Results. Patients aged 4 to 6 years were admitted to the TashPMI ENT clinic with complaints of
headaches in the occipital region from the side of the lesion. All patients had episodes of acute inflammatory diseases of
ENT organs in the last two years. Conclusion. All patients with suspected congenital middle ear cholesteatoma require
MSCT of the temporal bones and MRI of the middle ear in DWI mode.

Keywords: cholesteatoma, congenital cholesteatoma, congenital cholesteatoma of the middle ear.
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