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Geological and Mineralogical Sciences

DIRECT-PROSPECTING TECHNOLOGY OF
SATELLITE AND PHOTO IMAGES
FREQUENCY-RESONANCE PROCESSING:
RESULTS OF TESTING WITHIN LARGE
BLOCKS AND LOCAL AREAS IN CHINA

Mykola Yakymchuk

doctor of physics and mathematics, professor, Institute of Applied Problems of Ecology,
Geophysics and Geochemistry, Kyiv, Ukraine

Ignat Korchagin

doctor of physics and mathematics, professor, Institute of Geophysics, NAS of Ukraine, Kyiv,
Ukraine

Annotation. The results of a reconnaissance survey using direct-prospecting technology of
satellite images and photographs frequency-resonance processing within big blocks and local
areas in China are presented. Experimental researches of a reconnaissance nature were carried
out with the aim of demonstrating the performance, efficiency and information content of direct-
prospecting methods. The experimental studies at the Luntan-1 well drilling site show the
possibility of direct-prospecting methods using to assess the oil and gas potential of deep and
ultra-deep horizons of cross-section. The seismic sections of exploration areas can be used for
additional frequency-resonance processing together with satellite and photographic images of
survey sites during sites selecting for oil and gas wells drilling. In area of the Yilan impact structure
location responses at the frequencies of diamonds, limestones and kimberlites were recorded
from the surface. During a cross-section scanning, signal of kimberlites began to be recorded from
609.8 m, and diamonds —from 763 m. When frequency-resonance processing of a photograph of
the Yilan crater, responses of basalts, hydrogen and living (healing) water were recorded also from
the surface. In the central part of the geothermal springs search area signals of hydrogen,
phosphorus, living water and basalts were recorded. The lower edge of the basalts was detected
at a depth of 99 km, responses of dolomites were obtained from the interval of 99-218 km, and
signals of siliceous rocks were recorded at the surface of 218 km from the lower part of cross-
section. During frequency-resonance processing of a fragment of an image with a circle on Qinghai
Lake responses of living water, ice, hydrogen and basalts were recorded on the surface. At the
Chinese lunar spacecraft Chang'e landing site of the Moon signals of hydrogen and basalts were
recorded at the surface. The root of the basalt volcano was identified at a depth of 84 km. At the
surveyed drilling site of Baodao 21-1 gas field, responses at gas frequencies were recorded from
the surface, as well as in four intervals of the salt section by scanning. Responses were also
recorded from the surface at the frequencies of condensate, gas, white phosphorus, and salt. The
data of the local areas reconnaissance surveying within coal basin show the possibility of detecting
oil, condensate and gas deposits in the deep and ultra-deep horizons of cross-section underneath
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coal deposits. Materials of experimental studies at the Fuman oil field site indicate the potential
possibility and feasibility of direct-prospecting methods using in the process of selecting the most
optimal sites of the deep exploratory wells for oil and gas drilling. Helium deposits may be
discovered at an ultra-deep well drilling site in the Taklamakan Desert at depths of over 7120 m.
By detailed scanning of this cross-section interval, the depths of helium accumulations in the
reservoirs can be determined. In general, the super-operative method of integral assessment of
oil, gas and ore potential prospects provides the opportunity to significantly speed up and optimize
the geological exploration process for fuel and ore minerals. Mobile methods of direct-prospecting
technology can also be used to study the deep structure of the structural elements of the Earth,
establish the genesis of ring structures, examine volcanic complexes of various types, as well as
when performing archaeological research in areas of the ancient settlements location in order to
detect and localize local objects that are promising for further excavations. Proven super-mobile
technology of satellite images and photographs frequency-resonance processing is recommended
for practical use on the territories of different countries for the purpose of preliminary assessment
of the prospects for oil and gas content, ore content and water content of poorly studied and
unexplored prospecting blocks and local areas. The use of super-operational and low-cost direct-
prospecting technology will significantly speed up the exploration process for oil, gas, natural
hydrogen and ore minerals, as well as reduce the financial costs of its implementation.

Keywords. China, deep well, impact structure, coal basin, oil, gas, methane, basalts,
hydrogen, phosphorus, bacteria, direct searches, volcano, abiogenic genesis, sounding of the
cross-section, remote sensing data processing.

Introduction

The super-mobile direct-prospecting technology of satellite images and photographs
frequency-resonance processing and decoding [33-34] provides an opportunity to conduct
research in order to search for minerals of various types, as well as to study the deep structure of
various structural elements in different regions of the globe. The technology was used also to
study the structural features of various structural objects on the planets and satellites of the Solar
system. During this technology large-scale testing and approbation in 2019-2023 [35-61]
numerous facts (evidences) were obtained in favor of 1) deep (abiogenic) genesis of ail,
condensate and gas in the process of the Earth hydrogen degassing, 2) migration of gas (methane),
carbon dioxide and hydrogen into the atmosphere of the Earth planet and 3) a "volcanic" model
of the formation of structural elements and the appearance of the Earth, planets and satellites of
the Solar system, as well as deposits of hydrocarbons, ore minerals and water. The results of
studies conducted in various regions of the globe showed also that the super-mobile technology
used makes it possible to significantly speed up and optimize (cheapen) the exploration process
for combustible and ore minerals, as well as water. Financial resources, saved during the
exploration phases of oil and gas fields, can be used further at the stages of their extraction and
energy production with using increased environmental standards regarding air polluting gases.

Approbation of mobile direct-prospecting methods was carried out at local areas and sites
of the exploratory wells for oil and gas drilling on onshore and offshore, within large and small
exploratory blocks in order to integrally assess the prospects for oil and gas content, in areas of
volcanic complexes and ring structures of various types location, on local areas and sites along
seismic profiles, as well as on some planets and satellites of the Solar system. The results of the
experimental work carried out were published in journal articles, as well as in the materials of
numerous scientific conferences [33-61].

In the course of experimental works, the possibility of targeted use of mobile direct-
prospecting technology was additionally studied for detecting and localizing hydrogen
accumulations in areas of visible hydrogen degassing and assessing (determining) the depths
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(intervals) of their occurrence, as well as an integral assessment of the prospects for detecting
hydrogen deposits within local areas and large prospecting blocks. At present, the problem of
searching for accumulations of natural hydrogen and organizing its production is quite relevant
due to the intention of the world community to switch in the near future to carbon-free energy,
in which an important place is given to hydrogen, the environmentally friendly fuel of the future.
The main results of experiments already carried out (instrumental measurements) with the aim of
studying the possibility of using direct-prospecting methods for localizing hydrogen accumulations
in a cross-section were published in [35-38, 40, 45, 47-51, 54, 57-58].

From the standpoint of the deep (abiogenic) origin of hydrocarbons within the framework
of the concept of deep degassing of the Earth, it can be assumed that in coal and shale basins, oil,
condensate, and gas deposits also exist in deep (and ultra-deep) horizons of the cross-section. In
this regard, the experimental studies of reconnaissance character were carried out using mobile
direct-prospecting methods in regions of coal deposit’s location in China, India, Kazakhstan,
France, Ukraine [56].

To demonstrate potential capabilities and effectiveness of super-mobile direct-
prospecting methods and technologies, the results of experimental studies within large blocks and
local areas in China are presented in this paper. The data of mobile methods testing on local areas
within deep deposits of oil and gas, ultra-deep and deep wells drilling in China are included in
article.

Research methods

Experimental studies of a reconnaissance and detailed nature are purposefully carried out
using mobile methods of satellite images and photographs frequency-resonance processing and
decoding, vertical scanning (sounding) of cross-section in order to determine (estimate) the
depths and thicknesses of various rock complexes and sought minerals, as well as methods an
integral assessment of the prospects for oil and gas potential (ore content, water content) of local
areas and large blocks [33-34]. Some methods of the technology used are based on the principles
of the “substance” paradigm of geophysical research [16], the essence of which is to search for a
specific (searchable in each individual case) substance — oil, gas, gas condensate, gold, iron, water,
etc. The developed methods are based on the standing electric waves discovered by Nikola Tesla
in 1899 in the deep horizons of the Earth [28-29]. Mobile technology as a whole, as well as its
individual methods, are actively used in the testing mode to search for hydrocarbon accumulations
at the initial stages of the geological exploration process, including for the integral assessment of
the oil and gas potential of large and hard-to-reach blocks and areas, as well as local areas of
prospecting and exploratory wells drilling.

In modified versions of the methods of satellite images and photographs frequency-
resonance processing, as well as vertical sounding (scanning) of cross-section, bases (sets,
collections) of chemical elements, minerals, rocks and minerals (specific samples) are used [33].
Thus, the collection of oil samples used during instrumental measurements includes 117 samples,
gas condensate — 15 samples (Fig. 1). Figure 2 shows a photomontage of several chemical
elements and substances, the frequency spectrum of which is used to record responses of oil,
condensate and gas during the implementation of one instrumental measurement procedure.
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The set of photographs of sedimentary rocks consists of 11 groups: 1) psephites,
monomineralic conglomerates (22 samples, sample numbers in the set are 2-23) (Fig. 3a); 2)
psammites (18, 25-42) (Fig. 3b); 3) silts, mudstones, clays (6, 44-49) (Fig. 3c); 4) kaolinite
mudstones (6, 51-57) (Fig. 3d); 5) kaolinite clays (10, 59-68) (Fig. 3e); 6) sedimentary-
volcanoclastic rocks; tuff breccias (9, 70-78) (Fig. 3f); 7) limestones (24, 80-103) (Fig. 3g); 8)
dolomites (11, 105-115) (Fig. 3h); 9) marls (10, 117-126) (Fig. 3i); 10) siliceous rocks (13, 128-140)
(Fig. 3j); 11) salt.
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Fig. 3. Photographs of rock samples whose resonant frequencies are used during images
processing [9]: a) psephites, monomineralic conglomerates; b) psammites; ¢) silts, mudstones,
clays; d) kaolinite mudstones; e) kaolinite clays; f) sedimentary-volcaniclastic rocks; tuff breccias;
g) limestones; h) dolomites; i) marls; j) siliceous rocks; k) 1st group of granite rocks; /) gabbros
and basalts; m) 7th group of igneous (ultramafic) rocks; n) kimberlites and lamproites.

The database of photographs of igneous and metamorphic rocks includes 18 groups: 1)
granites and rhyolites (29 samples, sample numbers in the database are 1-29) (Fig. 3k); 2)
granodiorites and dacites (7, 31-37); 3) syenites and trachytes (18, 39-56); 4) diorites and
andesites (14, 58-71); 5) lamprophyres (14, 73-86); 6) gabbro and basalts (32, 88-119) (Fig. 3m);
7) non-feldspar ultramafic rocks (20, 121-140); 8) feldspathoid syenites and phonolites (23, 142-
164); 9) feldspathoid gabbroids and basaltoids (6, 166-171); 10) feldspar-free ultramafic and mafic
rocks (10, 173-182); 11) kimberlites and lamproites (20, 184-203) (Fig. 3n); 12) non-silicate
carbonatites (8, 205-212); 13) metamorphic granulites (10, 214-223); 14) metamorphic gneisses
(26, 225-250); 15) metamorphic crystalline schists (44, 252-295); 16) metamorphic
microcrystalline schists (phyllites) (11, 297-307); 17) metamorphosed slates, cleaved sandstone
(1, 308); 18) metamorphosed slates, cleaved siltstone (1, 309). Figure 3 shows 13 groups of rocks
from the sets listed above. Photos of some chemical elements and minerals samples, used during
satellite images processing, are shown in Fig. 4.




Proceedings of the 5th International Scientific Conference

Photos of the used sets of samples of sedimentary, metamorphic and igneous rocks are
borrowed from the electronic document [9]. Let us add to this that in our publications the rock
classification proposed by the authors of the document [9] is also used.

Fig. 4. Photographs of hydrogen (a), helium (b), neon (c), carbon (d), diamonds (e).

Materials of earlier experimental studies, obtained with the used set of mobile direct-
prospecting methods, are presented in publications [33-61]. The same articles describe the
methodological features of measurements during the satellite images and photographs processing
using the developed technical means.

When conducting numerous studies using the described direct-prospecting methods in
2019-2023, the optimal procedure (processing graph, sequence of actions) was worked out (and
constantly improved), which is used when carrying out work within the blocks and areas of survey.
The most used processing graph for a separate satellite image (or its local fragment) includes the
following sequence of actions (steps).

1. The procedure for fixing responses (signals) from the surface at the frequencies of the
following set of substances: oil, condensate, gas, amber, methane-oxidizing bacteria, oil shale, gas
hydrates, ice, coal, anthracite, hydrogen, living (deep) water, dead water, diamonds, potassium
magnesium salt, sodium chloride salt.

2. Graph of the response’s registration from the groups of sedimentary, metamorphic and
igneous rocks that make up the cross-section.

3. Procedure for determining the presence within survey area of deep channels
(volcanoes), filled with various groups of rocks; depths assessment of the volcano’s root’s location.

5. Graph for determining groups of rocks (or individual samples of groups), from which
signals are recorded at frequencies of oil, condensate, gas and water (deep, live).

6. The procedure for recording responses of oil, condensate, gas and phosphorus at the
surface (depth) of 57 km — the boundary of the hydrocarbons and amber synthesis in deep
channels (volcanoes), filled with certain groups of rocks.

7. Graph of signals registration of water (deep, live) on the surfaces of 11, 46, 57, 68 km —
the predicted boundaries of water synthesis in volcanoes of a certain type.

8. The procedure for scanning a cross-section with different steps from the surface up to
15 km to determine the depth intervals, within which responses are recorded at the resonant
frequencies of oil, condensate, and gas. Refinement of the depths of location of the most
promising for hydrocarbons intervals of cross-section during additional scanning with a finer step.

9. Graph for assessing the depth of the upper boundary (edge) of basalts, as well as the
depths of the beginning of fixing responses at the resonant frequencies of hydrogen and living
(healing) water from basalts. It is implemented in case of fixing responses from the 6th group of
igneous rocks (basalts) on the surveyed area.

10. Procedure for determining the depths of occurrence of the upper edge of kimberlites,
as well as the depth interval within which responses at diamond frequencies are recorded. It is
implemented when establishing the presence of signals from the 11th group of igneous rocks
(kimberlites) in the survey area.
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Given the reconnaissance nature of the studies performed, the described set of separate
procedures for satellite images processing in full was not implemented within all surveyed areas.

Possible stages of direct-prospecting methods application. Numerous results of
approbation and practical application of the frequency-resonance technology for satellite images
processing [35-61] have shown that this super-mobile direct-prospecting technology can be
successfully used on the following stages of prospecting for oil and gas, natural hydrogen, ore
minerals and water:

a) stage 1: demonstration — processing of a satellite image or a photograph of the well or
field location, known to the potential Customer, to further demonstrate the operability and
efficiency of mobile direct-prospecting technology;

b) stage 2: integral — detailed processing of satellite images of large areas in order to
determine the types of volcanic structures, present within survey area, as well as minerals for
which it is advisable to conduct reconnaissance and detailed prospecting;

c) stage 3: reconnaissance — splitting satellite images of large areas into sequences of
fragments and their detailed processing in order to identify the most promising local blocks for
conducting detailed prospecting for the desired minerals;

d) stage 4: detailed — detailed processing of images of the most promising local blocks,
identified at the previous stage (reconnaissance), in order to select sites for drilling prospecting
and exploration wells.

Possible projects for working with national and foreign Partners:

1. Reconnaissance survey of large blocks or the entire territory of a particular country in
order to identify local areas of detailed exploration for: a) oil, gas, condensate; b) natural
hydrogen; c) ore minerals.

2. The detailed exploration works carrying out within the most promising areas for
hydrocarbons and natural hydrogen in order to assess the feasibility of drilling exploratory wells
within them and the choice of sites for their laying.

3. Detailed survey of local areas (sites) of drilled wells for oil and gas in order to identify
missed oil and gas layers and assess the prospects of HC deposits detection in the cross-section
below the wells bottom.

4. Detailed inspection within the sites of design wells for oil and gas location in order to
further assess the feasibility of their drilling.

5. Survey within areas of the springs with living and dead water location in the country in
order to study the healing properties of healing waters and assess the feasibility of its production.

6. Detailed survey of local areas, promising for precious and non-ferrous metals (cuprum,
lithium. cobalt and others), as well as rare earth chemical elements.

Once again, we focus on the distinctive feature of the direct-prospecting frequency-
resonance methods being developed. Unlike classical geophysical methods, the methods used
make it possible in each specific case to fill the cross-section under study with the complexes of
sedimentary, metamorphic and igneous rocks present in it, as well as to determine in the first
approximation (and refine at the stages of detailing) the intervals of cross-section that are
promising for the detection of combustible and ore minerals, immediately, in the process of
measurements (registration of signals) by the developed instrumentation and measuring devices
(i.e. without additional stages of modeling and geological interpretation of the results of
instrumental measurements). In this article, as well as in other published materials, the emphasis
is mainly on the presentation of measurement results.

We also note that the developed technology uses the frequency-resonant principle of the
useful signals’ registration [16]. Satellite images or photographs of research objects, as well as
photographs of rock samples, minerals and chemical elements, are, in principle, antinodes of
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standing electric waves, discovered by Nikola Tesla in 1899 in the deep horizons of the Earth [28,
29].

When carrying out instrumental measurements using the developed computerized
complexes, the spectra of satellite or photographic images of objects studied are sequentially
compared with the spectra of rock samples, the desired minerals and chemical elements. In the
process of comparison, the measuring unit registers resonances (electromagnetic responses),
which make it possible to draw a conclusion about the presence (absence) of specific rocks, the
desired minerals and chemical elements in the cross-section of the object of study. Such features
of the developed methods of satellite images processing and decoding are the basis for the use of
the terms "frequency-resonance technology" ("frequency-resonance methods").

The processing of satellite images and photographs is carried out in laboratory conditions,
without organizing and conducting field geological and geophysical studies. This provides an
opportunity to quickly conduct research in any region of the globe, and, consequently, developing
technology is super-mobile.

In addition to what was said in the previous paragraph, it is worth adding the following. As
a result of testing and practical application of the developed measuring equipment in various
regions of the world, numerous evidences (facts) have been obtained in favor of the "volcanic"
model of the formation of many structural elements of the Earth (and other planets and satellites
of the solar system), as well as deposits of combustible and ore minerals (hydrogen and water as
well). Instrumental measurements established the existence of 10 types of volcanic complexes
filled with various types of rocks. And what is characteristic, the roots of all volcanoes are almost
always fixed by scanning the cross-section at the same depths, namely: 95-98 km, 214-218 km,
470 km, 723 km, 996 km.

It is quite natural that the depths of the roots of 470 km or 723 km of a salt or dolomite
volcano cause rejection and skepticism among many experts. We also note that at the initial stages
of testing the technology, such depths of roots were also surprising to the authors of the
experiments. However, the ubiquitous repetition of such depth values during many hundreds of
measurement experiments gives grounds for the assumption that such strictly predetermined
values of the depths of the roots of various volcanic complexes are due to certain wave processes
in the solar system and our galaxy.

In this regard, it is only regrettable that such skepticism in relation to the depths of the
roots of volcanoes is automatically (without detailed consideration and analysis of materials)
transferred to the results of instrumental measurements in the upper part of cross-section
accessible for drilling.

Deep well Luntan-1 (China)

To demonstrate the operability and efficiency of direct-prospecting technology, a
purposeful survey of areas and local sites for drilling exploratory wells on land and shelf in various
regions is carried out [40-41, 55, 60]. The survey of drilling exploratory wells areas is also carried
out in order to develop and improve the methodology of instrumental measurements conducting,
taking into account the peculiarities of the geological structure of blocks, local areas and drilling
sites. In some areas of drilling, instrumental measurements are carried out additionally
(repeatedly) if the results of the first stage of work differ significantly from the results of drilling.
This section presents the results of surveying within the site with drilled deep well in China.

The abstract of the article contained information about the drilled deep well Luntan-1 [1],
in which oil and gas inflows were obtained from the interval at great depths: 8203-8260 m. In this
regard, experimental studies were carried out at the well location site in order to establishing the
possibility of direct-prospecting methods using for the detection and localization of oil,
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condensate and gas deposits in deep horizons of cross-section. For processing, a photograph of
the drilling rig (Fig. 5) was used, borrowed from the site [1].

At the initial stage, during the frequency-resonance processing of drilling rig photograph
(Fig. 5), the procedure for fixing responses at HC frequencies from the interval of 8203-8260 m
was performed; signals from oil, condensate (of low intensity) and gas from this interval were
recorded. By the cross-section scanning from 8200 m, step 5 mm, responses at oil frequencies
were obtained from the following intervals (layers): 1) 8204-8216 m; transition to a step of 1 cm,
2) 8220-8235 m; 3) 8242-8248.5 m (scanned up to 8270 m). On the surface of 8270 m, responses
at the frequencies of oil from the lower part of cross-section were also recorded. When scanning
from 8200 m, step 1 cm, responses at gas frequencies were obtained from layers: 1) 8204-8205
m; 2) 8236.5-8241.5 m (scanned up to 8260 m).

> :
Fig. 5. Photograph of the Luntan-1 well drilling Fig. 6. E-W trend seismic profile cross well
site. Luntan-1 [62].

When processing a photograph from the surface, responses were obtained of oil,
condensate, gas, dead water, potassium-magnesium salt, as well as of 8th (dolomites), 9th (marls)
groups of sedimentary rocks and 7th, 8th, 9th groups of magmatic rocks. By fixing the responses
at various depths, the root of the volcano, filled with the 7th group of igneous (ultramafic) rocks,
was determined at a depth of 723 km. The upper edge of these rocks was determined by scanning
at a depth of 22.570 km.

In the range of 8203-8260 m, by scanning cross-section from 8203 m, step 1 cm, responses
of dolomites were recorded from the intervals: 1) 8203.5-8220 m; 2) 8225-8238 m; 3) 8241-
8255.5 m; 4) 8257 (out of range traced). By scanning the cross-section from 8219, step 1 cm,
responses of marls were obtained from the interval 8220-8225 m. On the surface of 57 km, signals
were received of oil, condensate, gas, dead water, lonsdaleite, potassium-magnesium salt, and at
59 km — of potassium-magnesium salt, dead water, lonsdaleite.

Article [62] provides detailed information about the deep well Luntan-1 drilled in China.
This publication can be used to assess the information content of the results of surveying the
interval of great depths 8203-8260 m using direct-prospecting technology.

Using graphic illustrations in Fig. 6-8 from article [62], additional instrumental
measurements of an experimental nature were also carried out at the Luntan-1 well drilling site.

When scanning cross-section with a step of 1 m using a fragment of a photograph of the
well drilling site in a rectangular contour (Fig. 5) and a fragment of a seismic section through the
well (rectangular contour in Fig. 6), the common signals were recorded from the cross-section
interval of 3584-4651 m.

When carrying out instrumental measurements using a core photograph (Fig. 8) and a
fragment of a photograph of the well drilling site (rectangular contour in Fig. 5), common signals
were recorded from the cross-section interval of 8220.78-8224.3 m.
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Scanning of cross-section with a step of 1 cm was also carried out using a photograph with
oil samples (Fig. 1), a fragment of a photograph of the well drilling site (rectangular contour in Fig.
5), as well as a fragment of a logging diagram (small rectangle in Fig. 7). Common scan signals using
these images are obtained from section intervals 8203.99-8205.68 m and 8210.76-8216.84 m.

When conducting additional scanning of the cross-section with a step of 5 mm using the
entire photograph of the area with the well (Fig. 5), responses at oil frequencies were recorded
from depth intervals of 8219.46-8233.97 m, 8236.49-8248.73 m.
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Fig. 7. Comprehensive column of Cambrian-Sinian strata in Well Luntan-1 [62].
Brief comments. 1. The experimental studies carried out at the Luntan-1 well drilling site

demonstrate the possibility and feasibility of direct-prospecting frequency-resonance methods
using to assess the oil and gas potential of deep and ultra-deep horizons of cross-section.
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2. In the process of selecting optimal sites for oil and gas wells drilling, seismic sections of
exploration areas can be used for additional frequency-resonance processing together with
satellite and photographic images of survey sites.

3. Photographs of core samples from wells can be used to determine the depths (intervals)
of the location of specific types of rocks in the cross-section of the survey area.

4. Frequency resonance processing of core samples photographs also makes it possible to
determine the types of fluids and gases contained in the core extracted from the well.

Research in the area of the Yilan crater location (China, Heilongjiang Province)

Testing of mobile direct-prospecting methods was carried out in areas of impact and ring
structure’s location in various regions of the world [40, 42, 55]. A significant number of
instrumental measurement procedures have also been implemented in the region of the Yilan
impact crater location in the Chinese province of Heilongjiang.

The results of research within the Yilan structure, carried out by Chinese specialists, are
discussed in the information message [7]. The document also presents a diagram of the structure
location in the province (Fig. 9), a satellite image of its area (Fig. 10), photographs of the structure
(Fig. 11) and the site with the drilling rig (Fig. 12), as well as a photograph of the spherule,
discovered in the structure contours (Fig. 13). These graphic materials were used during
instrumental measurements conducting.
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Fig. 9. Location of Yilan crater in Fig. 10. Satellite image of Yilan crater in
Heilongjiang province [7]. Heilongjiang province [7].

During frequency-resonance processing of a satellite image fragment of the area with the
impact structure location (rectangle in Fig. 10), responses at the frequencies of diamonds, the 7th
group of sedimentary rocks (limestones) and the 11th group of igneous rocks (kimberlites) were
recorded from the surface. By recording responses at various depths (50, 99, 218, 480, 722, 724
km), the root of the kimberlite volcano was determined at a depth of 723 km.

By scanning the cross-section from the surface with steps of 10, 50 and 1 cm, the lower
edge of the limestones was recorded at a depth of 609.8 m. At the surface of 609 m from the
upper part of the cross-section, no signals of diamonds and kimberlites were detected.

When scanning a cross-section from 609.8 m, a step of 10 cm, responses of diamonds
began to be recorded from 763 m.
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Fig. 11. Photo of Yilan Crater in Heilongjiang Fig. 12. Photo of the drilling rig at the site of
Province [7]. the Yilan crater [7].

During processing of the entire image in Fig. 10 signals of limestones and kimberlites were
recorded. At the surface of 700 m from the lower part of the cross-section there were no
responses of limestones.

When scanning a cross-section using the image in Fig. 10 without a fragment in a rectangle
from the surface, step 10 cm, the lower edge of the limestones was determined at a depth of 59
m. At the surface of 60 m from the lower part of the cross-section, responses of limestones were
not received, but of kimberlites were recorded.

When frequency-resonance processing of the entire image in Fig. 11 signals of phosphorus
(red and yellow), hydrogen, hydrogen bacteria, living water, and diamonds were recorded from
the surface.

YL

Fig. 13. Glass droplet-shaped particles  Fig. 14. Glass ejection from Fig. 15. Particles from
found in the Yilan crater [7]. the Atacama Desert (Chile) rocks of explosive
[10]. structures of Ukraine [31].

Responses of the 7th (limestones), 8th (dolomites), 9th (marls) groups of sedimentary
rocks, as well as the 6th (basalts), 6A (dolerites and andesites) and 6B (lamproites) groups of
igneous rocks were also recorded. By recording responses at various depths, the roots of
volcanoes, filled with various rocks were determined: basalts — 218 km; kimberlites — 723 km;
dolomites —723 km; marls—723 km; limestones —470 km. From the interval 99-723 km, responses
of the 10th group of sedimentary (siliceous) rocks were received.

At the O m surface, signals at hydrogen frequencies were received from the upper part of
the cross-section, which indicates its migration into the atmosphere.

When processing a fragment of the image in Fig. 11 in a rectangular contour, signals of
limestones, as well as 6A, 6B and 11th (kimberlites) groups of igneous rocks were recorded.

By scanning cross-section from 600 m, step 1 cm, responses of kimberlites began to be
recorded from 606 m. Responses of limestones on the surface of 606 m were not recorded from
the lower part of cross-section, but were obtained from the upper part.

When processing the entire image in Fig. 11, on the surface of 13 km from the lower part
of cross-section, signals of 6A and 6B groups of igneous rocks were recorded, and at a depth of 14
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km there were no signals from these rocks. In the process of scanning a cross-section from 13 km,
a step of 1 m, responses of 6A and 6B groups of rock were recorded up to 13.150 km and 13.130
km, respectively.

During instrumental measurements carrying out, responses at spherule frequencies (Fig.
13) were obtained only from 6A (dolerites and andesites) and 6B (lamproites) groups of igneous
rocks.

When processing the entire image in Fig. 10, as well as its fragment in a rectangle,
responses at spherule frequencies (Fig. 13) were recorded. And when processing the image in Fig.
10, without a fragment in the rectangle, there were no signals of the spherules.

Responses of spherules were also recorded when processing a local fragment of an image
of the drilling rig location area (Fig. 12, small rectangle in the lower right corner).

When processing a fragment of the image in Fig. 10, by recording responses at various
depths, it was established that the upper limit of recording responses from spherules is located in
the depths range of 400-500 m.

By scanning cross-section from the surface, a step of 20 cm with a transition to 2 cm,
responses of spherules were obtained from the interval of 525-609.5 m. At the stage of clarifying
the results by scanning with a step of 2 cm, responses of spherules were obtained also from the
intervals of a) 406-407 m, b) 413.5-417 m, c) 421-430 m (no further scanning was carried out).

At a local section of the drilling rig location photograph (Fig. 12), responses of spherules
were recorded on the surface of 400 m only from the lower part of cross-section. When scanning
this fragment from 400 m, step 2 cm, signals of spherules were obtained from the interval of 408-
412 m, signals were recorded also at a depth of 600 m from the lower part of cross-section and
traced with steps of 2 cm to 605 m. At a depth of 606 m, responses of spherules from the lower
part of cross-section were not obtained.

When the frequency-resonance processing of a photograph of spherules (Fig. 13),
responses at spherule frequencies were obtained from 6A (dolerites and andesites) and 6B
(lamproites) groups of igneous rocks. Instrumental measurements established in the spherules the
presence of 1) biotite-hypersthene dolerite; 2) biotite-hornblende dolerite; 3) porphyrite-quartz
dolerite (group 6A), as well as 1) odinite, 2) malchite, 3) monchikite, 4) alneite (group 6B).

When processing a photograph of spherules (Fig. 13), signals were recorded at the
frequencies of 5 chemical elements: 1) hydrogen, 2) deuterium, 3) chlorine, 4) iron, 5) cobalt. In
terms of the composition of chemical elements, spherules from the site are identical to spherules
found in the Atacama Desert (Chile) (Fig. 14) and within explosive structures in Ukraine (Fig. 15).

During frequency-resonance processing of a photograph of the Yilan crater (Fig. 11),
responses of basalts, hydrogen and living (healing) water were recorded from the surface. In this
regard, additional research was carried out within the crater area in order to define of the basalt
volcano location.

To carry out experimental work, seven local areas were selected around the crater, the
position of which around the crater is indicated in Fig. 16 by rectangular contours. Frequency-
resonance processing of images of all seven areas was performed separately.

During the entire image in Fig. 16 processing the signals were recorded of 1-6, 7th
(limestones), 8th (dolomites), 9th (marls) groups of sedimentary rocks and 1st (granites), 2, 3, 5,
6th (basalts), 6A, 6B, 11th (kimberlites), 12, 13, 14 groups of igneous rocks.

Rectangle 1. Within this fragment of the image, responses were received only from 1-6
groups of sedimentary rocks. The lower edge of these rocks was determined at a depth of 99 km,
and from the intervals 99-723 km and 723-996 km responses were obtained of siliceous rocks and
granites, respectively.
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Signals from hydrocarbons, phosphorus and methane-oxidizing bacteria were not
recorded at the site — this is a volcano in which conditions exist only for the water synthesis.
Responses of living water were obtained at a depth of 46 km, and of dead water — at 48 km.
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Fig. 16. Satellite image of the Yilan crater in Heilongjiang province and local areas (rectangular

contours) of additional frequency-resonance processing.

Rectangle 2. At the site, responses were received of the 7th (limestone) group of
sedimentary rocks and 1st (granites), 2, 3, 5 groups of igneous rocks. The root of the limestone
volcano was determined at a depth of 723 km, and responses from granites (lower layer) were
obtained from the interval of 723-996 km. The upper granite rocks are located in an interval of up
to 50 km (their exact position in the cross-section was not determined).

Rectangle 3. Within the area, responses were recorded only of 1st (granites), 2, 3, 5 groups
of igneous rocks. The root of the granite volcano was identified at a depth of 996 km. When
scanning cross-section with a step of 10 cm, responses of granites began to be recorded from a
depth of 7 m, and when using a step of 1 cm, from 1 m.

At the O m surface, responses were recorded at the frequencies of mercury, gold, and
coesite. Signals of coesite and graphite were obtained at a depth of 996 km.

When scanning cross-section from the surface, a step of 1 m, responses at gold frequencies
began to be recorded from 180 m, and when using a step of 10 cm, signals were obtained from
the intervals of 129-136 m and 192-247 m (no further tracking was carried out).

Rectangle 4. Within the site, responses were received of the 7th (limestones) and 8th
(dolomite) groups of sedimentary rocks. The root of the dolomite volcano was determined at a
depth of 723 km, responses from granites were obtained from the interval 723-996 km, and the
limestones are located in cross-section to a depth of 50 km (their position was not specified).

Rectangle 5. Responses of the 8th (dolomite) and 9th (marl) groups of sedimentary rocks
were recorded at the site. The root of the volcano, filled with marls, was determined at a depth of
723 km, responses of granites were obtained from the interval of 723-996 km, and dolomites are
located in the interval up to a depth of 50 km (their position in cross-section was not specified).
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Rectangle 6. In the contours of the site, responses were received only from the 8th
(dolomite) group of sedimentary rocks. The root of the dolomite volcano was determined at a
depth of 723 km, and responses from granites were recorded from the interval of 723-996 km.

Rectangle 7. During the processing of an image fragment, from the surface signals of
phosphorus (red and yellow), hydrogen (intensive), hydrogen bacteria (intensive) and living water
were recorded.

Responses of 6th (basalts), 6A (dolerites and andesites) and 6B (lamproites) groups of
igneous rocks were also recorded. The root of the basaltic volcano was determined at a depth of
723 km, and responses from granites were recorded from the interval of 723-996 km.

When cross-section scanning with steps of 1 m, 10 cm and 1 cm, responses of basalts began
to be recorded at 30 m, 4 m and 40 cm, respectively.

At the O m surface, responses of hydrogen and phosphorus were obtained from the upper
part of cross-section, indicating of their migration into the atmosphere.

When scanning cross-section from the surface up to 200 m, a step of 10 cm, responses of
hydrogen were obtained from intervals of 12-90 m, 100-140 m, 150-190 m, and of living water —
from 29-70 m and 104-189 m (no scanning deeper was performed).

Main results. Reconnaissance studies were carried out in the area of the Yilan structure
location using direct-prospecting technology. Above are the results of the first stage of
experimental work.

In the area with crater location, the diamond-bearing kimberlite volcanic complex with a
root at a depth of 723 km and an upper edge in the interval of 606-609 m were revealed by
instrumental measurements. Signals at diamond frequencies were recorded from kimberlites
from a depth of 763 m.

A crater about 610 m deep in the upper part of a kimberlite volcano is filled with
limestones, from which responses of glassy spherules were recorded, that were discovered when
drilling a well within the structure.

Near the kimberlite volcano there are volcanic complexes filled with basalts, limestones,
dolomites and marls.

Responses at hydrogen frequencies are almost always detected over basaltic volcanoes.
They were also recorded within the surveyed area. The fact of hydrogen migration into the
atmosphere also have been established by instrumental measurements.

From the glassy spherules, discovered at the research site (Fig. 13), responses were
recorded at the frequencies of hydrogen, deuterium, chlorine, iron and cobalt. In terms of the
composition of chemical elements, spherules from the site are identical to spherules, found in the
Atacama Desert (Chile) (Fig. 14) and within explosive structures in Ukraine (Fig. 15).

The results of the studies can be considered as additional evidence in favor of the volcanic
model of the formation of the external appearance and structural elements of the Earth, as well
as mineral deposits.

Geothermal water prospecting site in northern of Beijing (China)

The article [61] presents the results of a reconnaissance survey of the sites of four
geothermal stations, as well as five geysers. Experimental studies in these areas were carried out
to study the features of the deep structure within areas of geothermal sources location.
Reconnaissance studies were also carried out in the area of geothermal sources searching in the
north of Beijing.

A satellite image of the search area is shown in Fig. 17. During the frequency-resonance
processing of the entire image, signals of phosphorus, hydrogen, living water and the 6th group
(basalts) of igheous rocks were recorded from the surface.
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By scanning the cross-section from the surface, with a step of 10 cm, the upper edge of
the basalts was determined at a depth of 35 m, and responses of living water began to be recorded
from 55 m, and of hydrogen —from 49 m.

In the cross-section of the survey site, signals of basalts were recorded in the interval of 35
m - 99 km, of the 8th group of sedimentary rocks (dolomites) —in the interval of 99-218 km, of the
10th group of sedimentary (siliceous) rocks —in the interval of 218-723 km.

At the surface of 0 m, responses of hydrogen were obtained from the upper part of cross-
section, which indicates its migration into the atmosphere.

Responses of living water were recorded at the surface of 57 km, at a depth of 68 km there
were no signals of living water.

At a depth of 55 min the lower part of cross-section, negative values of the redox potential
(ORP) of water were recorded, and in the upper part — positive values.

Fig. 17. Satellite image of the geothermal water prospecting site in the north of Beijing (China).

When processing a fragment of the image in Fig. 17 in a rectangular contour on the left,
responses of phosphorus, hydrogen, living water and igneous rocks of the 6th group (basalts) are
recorded.

By scanning the cross-section from the surface, with a step of 10 cm, responses of basalts
began to be recorded from 40 m, hydrogen — from 53 m, and living water — from 77 m.

In the cross-section of the survey zone from the interval 40 m - 99 km responses of basalts
were received, from the interval of 99-218 km — of the 8th group of sedimentary rocks (dolomites),
and from the interval 218-723 km — of the 7th group of igneous (ultramafic) rocks.

At a depth of 77 min the lower part of cross-section, negative values of the redox potential
(ORP) of living water were recorded.

Responses of living water were recorded at a depth of 68 km, and at a depth of 57 km,
there were no signals of living water.

During additional processing of the entire image in Fig. 17 without a cutout in the left
rectangle, signals of living water were recorded at the surface of 57 km, and at a depth of 68 km,
there were no responses.

On the surface of 218 km, signals of the 10th group of sedimentary (siliceous) rocks and
very weak responses of the 7th group of igneous (ultramafic) rocks were recorded.
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When processing a small fragment of the image on the right side of Fig. 17 signals from the
surface were recorded of hydrogen, phosphorus, living water and basalts.

The lower edge of the basalts was recorded at a depth of 99 km, responses of dolomites
were obtained from the interval of 99-218 km, and signals of siliceous rocks (10th group of
sedimentary rocks) were recorded at the surface of 218 km from the lower part of cross-section.

Signals of living water were recorded at the surface of 57 km, and at depths of 59, 68 and
71 km, there were no signals of living water. On the surface of 57 km, negative values of the ORP
of living water were recorded.

By scanning the cross-section from the surface, step 10 cm, responses of living water began
to be recorded from 50 m. On the surface of 50 m, negative values of the ORP of living water were
obtained in the lower part of cross-section, and positive values of the ORP of dead water were
obtained in the upper part.

Main conclusions. In the surveyed areas of geothermal power plants and geysers in
different regions of the world, the following features of the geological structure have been
established by instrumental measurements within the framework of the volcanic model of their
formation [61].

1. From the surface in the cross-section of surveyed areas, responses are recorded at the
frequencies of phosphorus, hydrogen, living water and basalts.

2. The synthesis of living water occurs on the surface (depth) of 57 km. Outside of the
geothermal source’s location, including the areas of longevity and areas of hydrogen degassing,
the synthesis of living water is carried out on the surface of 68 km.

3. In the cross-sections of the surveyed areas, basalts and gabbro are located in the upper
part, in the interval up to 99 km. Under the basalts, at depths of 99-218 km, there are sedimentary
rocks of the 8th group (dolomites), and even lower, in the interval of 218-723 km, sedimentary
(siliceous) rocks of the 10th group. In almost all areas in the upper part of cross-section,
sedimentary rocks of the 7th group (limestones) are located above the basalts.

4. In the areas where active geysers are located, facts of hydrogen migration into the
atmosphere were recorded.

5. Living water at the synthesis boundary of 57 km, as well as in basalts, is characterized by
high negative values of the redox potential (ORP).

The peculiarities (of the same type) of the geological structure established by instrumental
measurements in ten local areas of experimental work in various regions of the world can be used
as search features in reconnaissance and detailed geological exploration in order to detect and
localize accumulations of geothermal water within poorly studied blocks and areas.

The application of the methodology for the integral assessment of the prospects for oil and
gas content, ore content, water content of large blocks and local areas at the initial stages of
prospecting and exploration provides an opportunity to significantly speed up and optimize the
exploration process for various types of minerals.

Circle on Qinghai Lake (China)

During the mobile technology approbation, the features of the deep structure on the local
sites with the of exotic objects location, including crop circles, were also studied. This chapter
presents the results of a survey of area with circles, found on Qinghai Lake in China.

During frequency-resonance processing of a fragment of an image with a circle [19] (Fig.
18, lower rectangular contour), responses of living water, ice, hydrogen and the 6th group of
igneous rocks (basalts) were recorded on the surface.

When scanning cross-section from the surface, with a step of 10 cm, responses of basalts
began to be recorded from 91 m. By fixing responses at various depths, the root of the basalt

volcano was determined at a depth of 723 km.
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Fig. 18. Photo of circle on Qinghai Lake (China) [19]. Fig. 19. Satellite image of
Qinghai Lake (China).

Within a rectangle with a circle at a depth of 3 m in the upper part of cross-section, the
presence or absence (none) of signals of following chemical elements was determined: hydrogen
(none), chlorine, iron, cobalt, lithium, beryllium, argon (none), nickel (none), potassium (none),
calcium (none), helium (none), chromium, manganese (none), copper (none), yttrium,
molybdenum, technetium, ruthenium, rhodium, palladium, tellurium, terbium, gadolinium,
dysprosium, holmium, thulium, erbium, ytterbium, lutetium, hafnium, gold, mercury, radium,
actinium, thorium, uranium, protactinium.

Within the rectangle above the circle at a depth of 3 m in the upper part of cross-section,
the presence or absence (no) of signals from following chemical elements was determined: iron,
cobalt, lithium, beryllium, scandium, chromium, vanadium, germanium, selenium, vyttrium,
niobium, technetium, ruthenium, rhodium, palladium, indium, antimony, lanthanum, cerium,
praseodymium, promethium, neodymium, tellurium, terbium, gadolinium, dysprosium, holmium,
thulium, erbium, ytterbium, lutetium, rhenium, osmium, iridium, gold, mercury, polonium,
radium, actinium, thorium, uranium, neptunium. No responses of chemical elements were
recorded within rectangular contour on the right.

During the reconnaissance survey of the lakes and reservoirs with waters, a satellite image
of entire Qinghai Lake was also processed. When processing a satellite image of the lake (Fig. 19),
no responses of oil, condensate, gas, amber, and salt were received from the surface. Signals of
hydrogen, 8th group of sedimentary rocks (dolomites) and 6th group of igneous rocks (basalts)
were recorded.

By fixing the responses at different depths (50, 150, 250, 350, 450, 550, 650, 750 km), the
root of the basalt channel was determined at a depth of 723 km. The lower boundary of the
dolomites is set in the range of 4-5 km. By scanning cross-section from the surface with a step of
50 cm, responses of basalts were obtained from a depth of 90 m, and of hydrogen, from 160 m.

By scanning cross-section with steps of 1 and 5 cm, responses of water were recorded from
the surface up to 90 m. On the surface of 91 m, responses from the upper part of cross-section
were obtained only of water, and from the lower part, only of hydrogen and basalts. There were
no responses of water on the surface of 68 km.

Some comments. During frequency-resonance processing of images of all surveyed local
areas with circles (in UK including [54]), a limited set of measuring procedures was performed —
reconnaissance studies were carried out. We also note that the interest of the authors in carrying
out this kind of experimental work is due to the information given on many sites that such crop
circles are drawn by aliens. Taking into account this information, a certain amount of
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measurement procedures was purposefully performed, the results of which could confirm or
refute these assumptions.

The results of instrumental measurements at the initial stage of experimental work
immediately turned out to be unexpected. It turned out that all the surveyed sites are located
above basalt volcanic complexes, the upper edges of basalt rocks were fixed at a shallow depth,
responses were obtained at basalts at hydrogen frequencies, and the facts of hydrogen migration
into the atmosphere were confirmed by measurements.

The results of the experimental studies carried out allow us to conclude that when
searching for accumulations of natural hydrogen, it is advisable to pay attention to the zones and
areas where circles are located in different parts of UK! It should be noted that the website
[https://temporarytemples.co.uk/crop-circles/2019-crop-circles] contains an archive of satellite
images and photographs of crop circles that were found in UK in 1994-2022. The same site also
provides links, using which you can get acquainted with additional materials on the crop circles
problem. On Internet sites, you can also find information about crop circles in various countries of
the world.

In conclusion, we also note that the analysis of the obtained results also allows us to pay
attention to the facts that testify in favor of the assumption that the circles on the surveyed areas
are “creations” of non-human hands. The results of experimental studies comments by the
authors from this perspective (aspect) are given in this paper below.

Additional comments from a position that crop circles are creations of “non-human” hands.
The expediency of publishing the comments below is due to the need to intensify research and
technological work aimed at the search, production and practical use of natural hydrogen in the
energy sector of the world economy!

1. All surveyed areas with circles are located above almost identical structural elements of
cross-section — basalt volcanic complexes (volcanoes, basalt columns) with an upper edge at a
depth of 5-6 m and with roots at a depth of 99 km.

2. Signals at hydrogen frequencies were recorded at all circles, and instrumental
measurements established the facts of hydrogen migration into the atmosphere.

3. The deep structure features of local areas with circles in different regions of England
[54] allow us to fairly reasonably assert that at the moment Man on Earth (Humanity) does not
own technologies that allow you to quickly determine the position of a local area on Earth’s surface
with predetermined cross-section settings. Therefore, crop circles are “creations” of non-human
hands!

The results of the implementation on some sites of the circles location of measuring
procedures for recording responses at frequencies of a significant number of chemical elements
generally confirm (strengthen) the previous conclusions (assumptions).

There is no objection to the assertion that such a wide range (set) of chemical elements
(including rare earths) is not used in technical devices, created by Man.

The results of additional research on local areas with a circle on Qinghai Lake in China
generally strengthen the above assumption: the crop circles were created using technical devices
(aircraft, most likely) not by Man!

Further reflections and assumptions can (and should) be built (led) in the following
direction. Currently, Humanity on Earth is planning (developing) and implementing projects for
the transition to carbon-free energy —the use of hydrogen as a fuel. Hydrogen is known to be the
most abundant chemical element in the Universe. And here it is quite possible to conclude that
more advanced civilizations in the Universe have been using hydrogen as fuel for a long time.

Consequently, the results of the experimental studies carried out in the areas of the crop
circles allow us to suggest that such a nature of the "image" in the fields is formed by unearthly
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aircraft during (in the process) of their refueling (charging) with the fuel of the future on Earth —
natural hydrogen!

And here the following thoughts (considerations, warnings) come to mind! Unfortunately,
at present on Earth, the emphasis (bets) is not on the search, extraction and use of natural
hydrogen (the most common chemical element in the Universe), but on its production! Paradox!!!

And the following assumption (statement) in conclusion. Crop circles are formed
(purposefully, most likely) in the process (during) refueling of non-terrestrial aircraft with
hydrogen — an environmentally friendly fuel of the future on Earth.

The process of detecting accumulations of natural hydrogen in the bowels (cross-section)
of the Earth, its extraction and refueling of aircraft of unearthly origin is carried out quite quickly
and efficiently.

It is advisable for the technological and mining sectors of the world economy to rely on the
search, extraction and use of natural hydrogen (the most common chemical element in the
universe), and not on its production.

And once again, we focus on the fact that the super-mobile direct-prospecting technology
for frequency-resonance processing and decoding of satellite images and photographs can make
a significant contribution to solving the problem of providing Humanity with an environmentally
friendly fuel of the future — natural hydrogen!

Local site on the Moon

Testing of direct-prospecting methods for the satellite images and photographs frequency-
resonance processing was also carried out on planets and satellites of the Solar System [43]. This
section presents the results of an examination of the local landing site (lunar landing) of the
descent module of the Chinese spacecraft Chang'e 5.

Figure 20a shows an image of a local site of the Moon, obtained from the Chinese lunar
spacecraft Chang'e 5 at its landing site on December 1, 2020 [6].

During frequency-resonance processing of this image, signals of hydrogen and igneous
rocks of the 6th group (basalts) were recorded from the surface. The root of the basalt volcano
was identified at a depth of 84 km.

0) | b)
Fig. 20. Landing site of the Chinese lunar vehicle Chang'e 5: image from the descent module (a)
[6]; image from NASA's LRO satellite (b) [22].

Of the 6th group igneous rocks (gabbros and basalts), available in the database, responses
were recorded from three dolerite samples and a leucodolerite sample.

From all these samples, the responses from the upper part of cross-section were recorded
on surfaces (depths) of 10 m, 1 m, 70 cm, 60 cm, 55 cm (of low intensity). On the surface of 50
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cm, there were no responses from dolerite samples and a leucodolerite sample from the upper
part of cross-section.

At a depth of 55 cm, signals from the 7th group of sedimentary rocks (limestones) were
recorded from the upper part of cross-section; no responses from these rocks were obtained from
the lower part of cross-section. On the surface of 0 m from the upper part of cross-section,
responses from hydrogen were recorded, which indicates its migration into the space above the
Moon surface.

Figure 20b shows an image of the landing site of the Chinese descent vehicle from NASA's
LRO satellite [22]. During frequency-resonance processing of a fragment of this image, signals from
the 7th group of sedimentary rocks (limestones) and basalts were recorded from a rectangular
contour in the center. The thickness of the limestone layer is estimated at 55 cm. The root of the
basalt volcano is established at a depth of 84 km.

The responses at hydrogen frequencies were recorded up to 84 km. The fact of hydrogen
migration into the space above the Moon surface was confirmed.

Frequency-resonance processing of image fragment in a rectangular contour on the left
revealed the presence of a volcano of sedimentary rocks of 7th group (limestones) with a root at
a depth of 84 km.

It is also worth noting that during processing an image of a capsule with rocks from the
Moon (delivered to Earth on December 17, 2020), signals of dolerite samples numbered 102
(intensive), 103, and 105 were recorded. No responses of the leukodolerite sample (105) were
recorded.

Gas field in the deep-water part of the China Sea

In October 2022, information appeared on the Internet sites about the discovery by the
Chinese CNOOC Limited Company of a large gas field in the deep-water part of the China Sea [17].
A well with a depth of 5188 m was drilled at the field site, in which a gas-saturated reservoir with
a thickness of 113 m was found.

Some information messages, including [17], provide photographs of a drilling rig in the field
area (Fig. 21). The presence of photographs of the drilling site provided the authors with the
opportunity to conduct additional testing of the super-mobile direct-prospecting technology for
frequency-resonance processing of satellite images and photographs [33-34] in order to replenish
the base of surveyed blocks, areas and sites of exploratory and production wells drilling for oil and
gas on land and in offshore areas in various regions of the globe. Such a base is necessary to
demonstrate the operability and efficiency of mobile direct-prospecting methods and
technologies that provide for oil and mining companies the possibility to accelerate and optimize
(cheapen) significantly the exploration process for oil, gas, natural (“golden”) hydrogen, ore
minerals and water.

Results of instrumental measurements at October 28, 2022. For experimental studies, a
small fragment (in rectangle) of a photograph of a drilling rig location was used (Fig. 21). During
the frequency-resonance of this image, a limited number of instrumental measurements were
made.

During image fragment at Fig. 21 processing, from surface, responses were recorded at the
frequencies of hydrocarbons (oil, condensate, gas), white phosphorus, and sodium-chloride salt.

When scanning the cross-section to a depth of 5200 m with a step of 50 cm, the responses
at the frequencies of gas from salt were recorded from the following intervals: 639-750 m, 3288-
3410 m, 4718-4807 m, 4979-5155 m.

To clarify the position of gas-saturated intervals, the cross-section was additionally
scanned with a step of 5 cm. Responses at the frequencies of gas from salt were recorded from
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the intervals 1) 641-745 m (104 m), 2) 3295-3368 m (73 m), 3) 4719-4801 m (82 m), 4) 4982-5153
m (171 m).

It should also be noted that when performing the procedures of cross-section scanning,
the depth reading is carried out from the water surface.

Further instrumental measurements at the well drilling site were not carried out.

P -
- *.

Fig. 21. Drilling platform "Offshoe 0il 982" on the site of the Baodao 2—1 gas field [17].

Brief comments. At the surveyed drilling site, responses at gas frequencies were recorded
from the surface, as well as in four intervals of the salt section by scanning.

Responses were additionally recorded from the surface at the frequencies of condensate,
gas, white phosphorus, and salt.

These results suggest that the gas field is located within a salt-filled volcanic structure in
which, at a depth of 57 km, conditions exist for the synthesis of oil, condensate, and gas. The
presence of a salt volcano in the area of the deposit can be confirmed (or refuted) by experimental
studies of a detailed nature. We also note that in the contours of salt volcanic structures, signals
at the frequencies of white phosphorus are almost always recorded.

The total thickness of the four intervals of fixing responses at gas frequencies in the cross-
section significantly exceeds the value of the thickness of the gas-bearing reservoir given in the
report [17]. On the one hand, it is advisable for the Company's specialists to additionally examine
the intervals of cross-section, identified by scanning. On the other hand, these intervals can be
refined (rather quickly) when scanning the cross-section with a step of 1 cm or less.

Additional studies of a detailed nature at the location of the field using the technology of
frequency-resonance processing of satellite images and photographs allow:

A) By scanning cross-section, determine the intervals of responses at the frequencies of oil
and gas condensate;

B) Establish the presence and determine the depth of location of oil and gas saturated
formations at depths below the bottom of the well;

C) Determine the optimal location within the field of exploration and production wells.

Areas of additional reconnaissance investigation in China

When testing mobile direct-prospecting methods, satellite and photo images from
published articles were used, and were prepared also using the Google Earth software package.
We also note that a limited set of instrumental measurement procedures was performed at the
first three survey sites. A significantly larger volume of measurements was carried out at the site
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with the Luntan-1 deep well. Processing procedures of the same nature can be additionally
implemented also on the three local areas below. Some results of reconnaissance surveys of areas
with coal mines in various regions are presented in articles [36, 40, part 1].

Shenfu deep CBM field in Yulin City (China) [11]. State-owned China National Offshore Qil
Corporation (CNOOC) has announced the discovery of its first deep coalbed methane (CBM) field.
Located at around 1,500 meters in northwest China's Shaanxi Province, the coalbed has reported
reserves of over 110 billion cubic meters.

The coal seam of the Shenfu deep CBM field is about 2,000 meters deep and the thickness
of a single layer is between 6 meters and 23 meters, with average gas content per tonne of coal
reaching 15 cubic meters. Currently, more than 100 exploratory wells have been dug in the area,
with a maximum daily gas output of 26,000 m3 per well [11].

The photographs presented in the information message [11] with wells within the Shenfu
deep CBM field (Fig. 22) provide an opportunity, using the procedure of vertical scanning of cross-
section, to determine the depths and thickness of gas-saturated reservoirs, including those
located under coal seams at great depths. In this case, by additional instrumental measurements
in a detailed mode the presence (absence) of natural hydrogen in cross-section of the field can be
established. Let us note here that in the process of searching for the coalbed methane
accumulations in the French coal basin, deposits of natural hydrogen were discovered in cross-
section [12].

During the frequency-resonance processing of a photograph from a coal deposit in Fig.
22b, signals were recorded from the surface at frequencies (frequency spectra) of oil, gas
condensate, gas, amber, carbon dioxide, yellow phosphorus, oil shale, gas hydrates, anthracite,
nitrogen, oxygen. Instrumental measurements confirmed the synthesis of hydrocarbons (oil,
condensate, gas) and amber on the surface of 57 km.

c)
Fig. 22. The views of the Shenfu deep CBM field in Yulin City, northwest China's Shaanxi Province
[11].

In the depth range of 0-2 km, signals at oil frequencies were recorded at 37 s of
measurements, gas —at 7 s, and responses of condensate were not recorded for 150 s!

When scanning a cross-section from 2 km to 10 km with a step of 50 cm, responses at oil
frequencies were recorded from the following depth intervals: 1) 2314.5-2553.0 m, 2) 2754.0-
3042.5 m, 3) 3186.0-3392.5 m, 4) 3618.5-4970.0 m, 5) 5111.0-6206.5 m, 6) 6673.5-7262.0 m, 7)
7416.5-8469.0 m, 8) 9060.0-9930.5 m.

Signals at condensate frequencies in depth range of 2-10 km were not recorded within 180
s of measurements; gas responses in this interval were recorded at 25 s!

The Fuman oilfield in the Tarim Basin [3, 5]. When frequency-resonance processing of a
photograph from field (Fig. 23b) in integral mode, signals at oil frequencies were recorded at 47 s
of measurements, condensate — at 48 s, gas — at 12 s! Responses of methane-oxidizing bacteria
and white phosphorus were also recorded.

From the depth interval of 312-7150 m, responses were obtained from salt (blotch of salt
volcano deposit), 7.150 km - 57 km - 470 km — 8th (dolomite) group of sedimentary rocks. And on
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the surface of 470 km and deeper, signals were recorded at the frequencies of the 1st group of
igneous rocks (old granites).

In the depth range of 312-7150 m, signals at oil frequencies are recorded from 11 s of
measurements, gas condensate —from 12 s, gas — from 7 s!

In the depth range of 0-312 m and 7150-10000 m, signals at HC frequencies were not
recorded within 3 minutes of instrumental measurements!

Fig. 23. The views of Fuman oilfield in the Tarim Basin of northwest China's Xinjiang Uygur
Autonomous Region. /China Media Group [5].

Deep well in the Taklamakan Desert (Tarim Basin) [4]. In 2023, Chinese specialists began
implementing a project to drill a scientific exploration well with a design depth of 11100 meters.
To implement this project, drilling equipment has been developed that allows drilling at great
depths under conditions of high temperatures and pressure. The well is being drilled in the interior
region of the Taklamakan Desert in the Tarim Basin. At the end of October 2023, the drilling depth
exceeded 8 thousand meters. Photographs of the well location are shown in Fig. 24.

b)
Fig. 24. Photographs of a deep well drilling site in the Taklamakan Desert [4] (Tarim Basin, China).

During the frequency-resonance processing of a photograph of a site with a well in Fig. 24a
signals at HC frequencies are not detected. Responses from black phosphorus, lonsdaleite,
potassium-magnesium salt and helium (in the 10th group of sedimentary (siliceous) rocks) were
recorded from 14 s of measurements!

When processing the photo image in Fig. 24b signals were recorded from the following
groups of rocks: 1) 0-1265 m — 1-6 groups of sedimentary rocks (2-5); 2) 1265-3908 m — 7th group
of igneous (ultramafic) rocks; 3) 3908-5787 m — 8th group of sedimentary rocks (dolomites); 4)
5787-7120 m — 7th group of igneous (ultramafic) rocks; 5) 7.120-11.0-57-99-723 km — 10th group
of sedimentary (siliceous) rocks),

In the depth range of 1265-3908 m, responses at HC frequencies were not recorded within
2 minutes of measurements. Signals at the frequencies of black phosphorus, lonsdaleite,
potassium and magnesium salts were recorded from 6 s of measurements each. From the interval
5787-7120 m (7th group of igneous (ultramafic) rocks), signals from black phosphorus, lonsdaleite,
potassium and magnesium salts were not recorded within 60 s of measurements each.
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From the interval 0-7120 m, signals at helium frequencies were not received, but from the
interval 7.120-15.0 km, responses from helium were recorded!

Projects of China's Provinces territories reconnaissance surveying

Oil and gas project. The results of approbation and practical application of the direct-
prospecting technology of satellite images and photographs frequency-resonance processing
allow us to reasonably conclude that their targeted use during the search and exploration of oil
and gas deposits can significantly speed up and optimize the exploration process. Promptly carried
out reconnaissance surveys of the territories of large blocks in various regions of the world (in
China, including) can be considered as additional confirmation of the potential capabilities of
mobile direct-prospecting technology. On the other hand, the results of the survey of large blocks
indicate the potential possibility of a reconnaissance survey of the entire China's Provinces
territories in order to identify the most promising areas (blocks) for oil and gas detailed
exploration.

For the practical implementation of this project, the satellite images of China's Provinces
territories may be divided into separate blocks, the frequency-resonance processing of which will
be carried out separately. The possible options for dividing the satellite images of two China's
Provinces territories into separate fragments is shown in Fig. 25. This images with rectangular
contours show 66 and 190 local fragments (blocks) for processing.

3 gene

a) 66 blocks - b) 190 blocks
Fig. 25. Satellite images of China's Heilongjiang and Beijing Provinces territories.

Frequency-resonance processing of all 66 (190) fragments of two China's Provinces
satellite images can be performed quite quickly. During image processing, the following set of
measurement procedures may be performed: a) fixation from the surface of anomalous responses
at frequencies of oil, condensate and gas; b) registration of signals at the frequencies of methane-
oxidizing bacteria (bacteria, whose populations are analyzed in method of microbiological
exploration for oil and gas by MicroPro GmbH, Germany); c) establishing the presence of a volcanic
structure within the survey area, in which there are conditions for the hydrocarbon’s synthesis at
a depth of 57 km; additional fixation of responses of oil, condensate and gas at this depth; d) fixing
signals at frequencies of oil, condensate and gas from lower part of cross-section at depths of 5,
10 and 15 km in order to assess prospects of oil and gas discovering in deep horizons of cross-
section.

The listed procedures of instrumental measurements have fully demonstrated their
effectiveness and informativeness in the process of direct-prospecting methods approbation in
the areas (sites) of drilling exploratory wells on land and shelf in various regions of the globe and
basalts volcano’s location [35-38, 40-41, 45, 47-51, 54-55, 57-58, 60].

Notes. Additional procedures for instrumental measurements and the features of their
implementation within the framework of this project can be formulated (clarified), if the

expediency of its implementation will be recognized.
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Within the most promising for oil and gas blocks, found in two China's Provinces, the
detailed prospecting can also be quickly carried out using methods of satellite images and
photographs frequency-resonance processing. The prepared fragments of a satellite images of
two China's Provinces territories (Fig. 25) can be additionally processed in the reconnaissance
mode within the framework of separate projects for identifying blocks, that are promising for
detailed prospecting for: a) natural hydrogen; b) ore minerals; c) water.

Hydrogen project. During frequency-resonance processing of each fragment of the two
China's Provinces territories images in the reconnaissance mode for natural hydrogen searching,
a limited set of instrumental measurements of the following nature may be performed separately:
a) procedure for recording signals (responses) at frequencies of the 6th group of igneous rocks
(basalts); b) the procedure for determining the depth of basalt volcano root (in the case of fixing
responses from the surface at basalt frequencies); c) procedures for fixing signals (responses) at
the frequencies of hydrogen, phosphorus (red) and hydrogen bacteria; d) instrumental
measurements to confirm (or establish absence) of hydrogen migration into atmosphere.

The expediency of implementing listed set of instrumental measurement procedures
during survey is due to results of direct-prospecting methods testing in various regions of globe.
The materials of numerous studies allow us to state following: a) responses at hydrogen
frequencies are recorded almost everywhere during instrumental measurements in contours of
basalt volcanic complexes; b) red phosphorus is almost always present in basalt volcanoes; c)
hydrogen bacteria create their colonies in upper part of cross-section in areas of hydrogen
migration into atmosphere.

To implement the second stage of the work, one of two conditions was met: within one
surveyed fragment basalt complexes with hydrogen were found and responses were recorded at
the frequencies of red phosphorus and hydrogen bacteria. Further continuation of research within
local block is possible only with the participation of at least one “China Company” in the
implementation of the "project".

At the second stage of project implementation within local block, studies of the following
nature can be performed: a) the satellite image of the block may be processed in a detailed mode
in order to localize areas (zones) of the basalt volcano’s location and select the most promising for
exploratory wells drilling for hydrogen; b) in the contours of the most promising local zones, a
detailed scanning of cross-section will be performed in order to determine the depths and
thicknesses of hydrogen reservoirs in the cross-section above the basalts, as well as in the basalts
directly; c¢) within promising local zones, the depths and thicknesses of reservoirs with living
(healing) water may be determined by detailed scanning, and healing properties of living water in
identified reservoirs of cross-section may be also studied.

Based on the results of detailed processing of satellite image of local block, a decision will
be made to drill exploratory wells in the most promising local areas. At the initial stage of drilling,
wells can be designed to study reservoirs with hydrogen in the upper horizons of cross-section.
During drilling, reservoirs with living water can also be studied. Based on the results of the first
wells drilling, a decision can be made on the next stages of research for the further
implementation of the “project”.

About efficiency of geological-geophysical exploration for oil and gas

In many publications, including [24], it is noted that the efficiency of prospecting and
exploration for oil and gas does not exceed 25-30%. It is also stated here that the main reasons
for this situation are “the dogma of the organic genesis of hydrocarbons and the orientation of
deep drilling towards positive structural traps of the sedimentary cover, the fund of which is
currently close to exhaustion” [24]. At the end of this article, the authors also draw “attention to
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the need for a mass transition to “direct” prospecting, which is important in the conditions of low
success in hydrocarbon exploration” [24].

The authors of the monograph [25] in the introduction write (state) that in «the South
Caspian Basin, the largest Western multinational companies and their consortium for period from
1995 to 2008, having drilled 28 exploratory wells with depths up to 7301 m on 21 highly promising
structures, previously surveyed by high-resolution 3D seismic, did not discover a single
commercially viable field, spending about $1 billion on their search» [25, p. 10]. We add to this
fragment of the text that some results of direct-prospecting methods testing in the Caspian Sea,
which testify in favor of the expediency of their use in the exploration process for oil and gas in
combination with traditional geological and geophysical ones, are presented in published article
[52]. The publications [40-41, 55, 60] present materials of examination of sites for exploratory
wells drilling in offshore areas in various regions of the globe.

The document on the website [23] provides the following information: “In the most
recently updated resource accounts, the NPD estimates that there is a lot of oil and gas left on the
Norwegian shelf. As of now, about 1,250 exploration wells have been drilled in the North Sea.
Despite many discoveries, more than half of the wells are dry”.

The article [30, p. 37] provides the following information about the results of well drilling:
“During the long period of study of deep horizons in the Shebelynka deposit, a significant amount
of seismic research was conducted and 11 wells with a depth of 4491-6106 m were drilled from
1997 to 2002. No industrial inflows were received. Industrial gas inflows from Upper
Carboniferous deposits were obtained only from well No. 701 within 10 hours”.

The above considerations in [24, 25] do not raise any objections from the authors of this
paper. Moreover, they can be confirmed by the results of a large-scale (long-term) approbation of
mobile direct-prospecting methods in various regions of the globe on large exploration blocks,
local areas and drilling sites of exploration wells.

Comments and suggestions. Obtained during the testing process in 2019-2023 of super-
mobile direct-prospecting methods new data can be characterized in the form of the following
comments and suggestions.

New geological facts. As a result of a large volume of instrumental measurements,
numerous facts (evidence) were obtained in favor of:

a) a volcanic model of the formation of the external appearance (surface), as well as the
structural elements of the Earth, planets and satellites of the solar system;

b) a volcanic model of the formation of ore and combustible minerals, as well as water
(mineralized, mineral, living, dead) in volcanic complexes of a certain type;

c) abiogenic (deep) synthesis of oil, gas and condensate [46] in the process of hydrogen
degassing of the Earth [26] within volcanic structures, filled with some types of sedimentary and
igneous rocks.

Reasons of low efficiency. Based on the results of studies conducted using direct-
prospecting methods, the low efficiency of exploration for oil and gas can be summarized as
follows.

1. Conducted experimental studies in various regions of the globe on Earth established the
presence of 10 types of volcanic complexes filled with 1) salt; sedimentary rocks 2) 1-6th, 3) 7th
(limestones), 4) 8th (dolomites), 5) 9th (marls) and 6) 10th (siliceous) groups, as well as igneous
rocks 7) 1st (granites), 8) 6th (gabbro and basalts), 9) 7th (ultramafic) and 10) 11th (kimberlites)
groups.

2. Numerous experiments have shown that the conditions for the synthesis of oil,
condensate and gas at the boundary (surface) of 57 km are created only in 5 types of the 10
volcanic complexes listed above: 1) salt, 2) 1-6th groups of sedimentary rocks, 3) limestone, 4)
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granite and 5) ultramafic rocks. It should be noted that the conditions for HC synthesis do not arise
in all volcanoes of the 5 listed types.

3. In the contours of volcanic structures, in which conditions are created for the synthesis
of hydrocarbons at the boundary of 57 km, detailed studies fix vertical channels for the migration
of hydrocarbons, fluids and mineral matter into the upper horizons of the cross-section. In the
process of vertical migration, hydrocarbons fill reservoirs and form (and replenish) oil and gas
deposits.

4. In the process of volcanic activity, the 10 types of volcanic complexes, listed above, can
create anticlinal structures, which are quite confidently mapped by seismic methods. However,
anticlinal traps in volcanic complexes, where there are no conditions for hydrocarbon synthesis,
cannot be filled with oil and gas. Hydrocarbons can get into such traps only from adjacent volcanic
structures, in which conditions for the synthesis of hydrocarbons and their migration to the upper
horizons of the cross-section exist (and if such volcanoes are located nearby).

5. The results of the reconnaissance survey of the locations of "dry" drilled wells showed
that almost all of them are located in the contours of volcanic complexes, in which there are no
conditions for hydrocarbon synthesis! The low efficiency of prospecting for oil and gas is
reasonably justified by the results of instrumental measurements by direct-prospecting methods.
Such results should be considered weighty arguments in favor of the expediency of using direct-
prospecting methods and technologies to search for hydrocarbon deposits, as well as ore minerals
and water.

An additional survey of sites of exploratory wells drilling using direct-prospecting methods
will significantly increase the drilling success rate. To assess the objectivity and information
content of additional processing, a well-studied interval in an already drilled well can also be
processed in parallel.

It should also be noted that a detailed survey by direct-prospecting methods of the
structure, on which drilling of an exploratory well is planned, will provide additional information
to assess the prospects for detecting hydrocarbon accumulations in industrial (commercial)
volumes within the structure being drilled.

A detailed examination of the structure can reveal and localize a vertical channel of
hydrocarbon migration from the synthesis boundary to the upper horizons of the cross-section, if
the structure is located in the contours of a volcanic complex in which there are conditions for
hydrocarbon synthesis (in the central part of the volcano). Drilling wells in the vicinity of such
channels can help increase fluid inflows from prospective horizons.

6. When using the developed direct-prospecting methods, the criteria for the prospects of
hydrocarbons detecting within of exploration areas are following:

a) fixation from the surface of anomalous responses at the frequencies of oil, condensate
and gas;

b) registration of signals from the surface at the frequencies of methane-oxidizing bacteria
(bacteria whose populations are analyzed in the method of microbiological exploration for oil and
gas of MicroPro GmbH company);

c) establishing the presence of a volcanic structure in the survey area, in which there are
conditions for hydrocarbon synthesis at a depth of 57 km; additional fixation of responses from
oil, condensate and gas at this depth;

d) determination by the cross-section scanning of intervals (depths and thicknesses) of
responses at the frequencies of oil, condensate and gas;

e) the listed criteria’s have fully demonstrated their effectiveness and information content
in the process of direct-prospecting methods testing in the areas (sites) of exploratory wells drilling
on land and shelf in various regions of the globe.
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Perspectives for efficiency improving. Above, the emphasis is on increasing the success rate
of drilling exploratory wells. And the large-scale use of super-mobile technology of frequency-
resonance processing and decoding of satellite images and photographs provides an opportunity
to significantly increase the efficiency of geological exploration for oil and gas in general — to
reduce the time and financial resources spent on its implementation. In this regard, let us pay
attention to the following points.

1. Processing of satellite images and photographs of blocks and areas of study is carried
out promptly in a laboratory mode without organizing and conducting field geological and
geophysical work. The amount of time it takes to do this is very small.

2. The technology of integrated assessment of the prospects of discovering oil and gas
deposits within the big blocks and local areas of study allows obtaining additional information with
minimal time to make a decision on the feasibility of detailed work carrying out within a specific
area (site).

Possible direction of direct-prospecting methods application. Let us briefly characterize a
possible scenario for the mobile direct-prospecting technology using.

1. In some regions, licensed blocks (areas) are put up for auction (bidding) for geological
exploration and subsequent development of discovered oil and gas deposits. At the same time, a
certain amount of geological and geophysical work can already be performed on these blocks and
areas.

2. Potential Investor (Subsoil User, Company) intends to take part in the auctions for some
license areas.

3. For a more informed decision on the blocks of interest to the Investor, he can be offered
to quickly assess the prospects of hydrocarbon deposits discovering in the required blocks by
processing satellite images of these blocks in the integral mode. Prior to such an assessment, the
performance and information content of the technology can be demonstrated to the Investor at
promising intervals of 1-2 drilled wells, known to him.

4. After promptly carried out frequency-resonance processing of satellite images of
licensed blocks, the Investor receives additional (and fairly objective) information to make an
informed decision on which blocks to participate in the auction (including the block of First Priority,
i.e., participation in the auction until victorious end). Let's add to the above that the information
content of the processing materials for the priority block can be additionally confirmed by the
results of the integral processing of the satellite image of the block known to the Investor, where
hydrocarbons are already being produced.

5. After the Investor makes a decision on the Priority block, even before the auction, the
satellite image of this block can be processed in a detailed mode to assess the prospects of
commercial (industrial) hydrocarbon deposits detecting within it. If such local areas are found,
within the most optimal site, a detailed cross-section scanning can be carried out to select the
location of the exploratory well, as well as to prepare design documentation for its drilling.

6. And as soon as the Investor wins the auction for the Priority block, he immediately,
without carrying out additional geophysical work within it, initiates actions to prepare for drilling
and implements the drilling project itself. We also note that in case of loss at the auction, the
Investor can sell the results of using direct-prospecting methods on the Primary block to the
winning Competitor.

7. If the commercial volumes of oil or gas in the Priority block are confirmed by drilling,
detailed studies can be carried out within it using direct-prospecting methods to assess the
prospects of detecting hydrocarbon deposits in the deep horizons of the cross-section, detecting
and localizing vertical channels of deep (abiogenic) hydrocarbons migration, as well as in local
(promising) areas in other parts of the block. If a decision is made on the expediency of selling a
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block (or part of its cost) to another Investor (Company), 3D seismic surveys can be carried out on
the area, where the block is located.

Note also that currently seismic surveys (in 3D modification in particular) are the main
method of oil and gas prospecting. In this regard, when assets are sold, the availability of seismic
data increases their value.

On the other hand, experts also note that even with a significant increase in the detail of
3D seismic methods, the drilling success rate does not increase significantly. And it is quite clear
why — only the accuracy of mapping structures increases. But the seismic method is not direct-
prospecting, and what the structure is filled with from seismic data is not determined with the
required reliability.

Of course, the best option in this situation is the combination of seismic and direct-
prospecting methods. But seismic specialists will not agree to this — they will not advertise super-
mobile direct-prospecting technologies, their potential competitor.

Direct-prospecting technologies and management. The proposed strategy can work only if
a management structure (body), interested in accelerating (increasing efficiency) the search and
exploration process and increasing oil and gas production, takes up its implementation.

Hydrocarbons deposits, discovered during the implementation of such a strategy, can be
transferred (sold) in the future to mining companies or private investors. And the management
structure itself can be engaged in the implementation of projects of a similar nature in other
promising areas and sites.

Theories of oil and gas genesis. It has already been noted above that the biogenic theory
of oil and gas formation does not contribute to the increase of the efficiency of geological
exploration for hydrocarbons — most oil and gas geologists are not supporters of abiogenic (deep)
hydrocarbon synthesis.

The influence of the biogenic concept is most clearly manifested in the oil and gas shale
basins of the world. In these basins, the development of deposits takes place mainly in shale plays,
in the upper part of the cross-section.

A survey by direct-prospecting methods of some areas (sites), located within the shale
basins, showed that most of them are located in the contours of volcanic structures, in which, at
a depth of 57 km, there are conditions for the synthesis of oil, condensate and gas. When scanning
the cross-section in these areas, the intervals of responses at the frequencies of oil and gas in the
deep horizons of the cross-section are fixed. A detailed survey of sites in shale plays in horizons,
promising for the hydrocarbon’s detection, can determine the types of reservoir rocks and seals.

In general, the results of a direct reconnaissance survey of a number of areas in shale basins
allow us to reasonably assert that in these basins the volumes of oil and gas in the deep horizons
of the cross-section significantly exceed the volumes of hydrocarbons in shale reservoirs directly.

Purposeful application of direct-prospecting methods and technologies in shale basins will
speed up the study and assessment of the oil and gas potential of the deep horizons of the cross-
section and significantly increase the volume of oil and gas production.

Natural hydrogen searching. At present, the processes of transition to hydrogen energy
are taking place on a large scale in the world. Unfortunately, in this direction, the emphasis is on
the production of hydrogen, and not on the search for and extraction of natural hydrogen. One of
the reasons for this state of affairs is the lack of proven methods for natural hydrogen
accumulations searching.

In this regard, we note once again that direct-prospecting methods of satellite images and
photographs frequency-resonance processing can move the problem of searching for and
extracting natural hydrogen accumulations from a dead center. The reconnaissance survey of
numerous zones of visible hydrogen degassing, as well as basalt volcanic structures in various
regions of the world, testify to the huge volumes of natural hydrogen in the bowels of the Earth.
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Financial costs for the natural hydrogen searching using direct-prospecting methods and
its subsequent extraction will be significantly less than for its production.

Discussion of results and main conclusions

The article presents the materials (results of instrumental measurements), obtained during
experimental studies for purpose of additional testing, as well as improving the methodological
technigue of mobile direct-prospecting methods using during solving various geological problems.
It should be noted, first of all, that a limited number of instrumental measurement procedures
were performed in an accelerated mode on the surveyed blocks and areas.

A fundamentally important result of the performed experimental work are additional facts
(evidence), obtained during the satellite images and photo image processing, in favor of the deep
(abiogenic) genesis of oil, condensate and gas in the process of hydrogen degassing of the Earth
[26]. At the moment, most specialists are guided in their practice by the principles and provisions
of the biogenic theory of the hydrocarbon’s genesis. From this point of view, the estimates of the
volumes of methane and other gases, that migrate into the planet's atmosphere, can be
significantly underestimated. Numerous facts of fixing signals (responses) from oil, condensate
and gas at the boundary of their synthesis 57 km in various regions of the world (including within
the surveyed areas) allow us to make an assumption about the migration of abiogenic methane
into the Earth's atmosphere in colossal volumes!

The processes of hydrocarbon abiogenic synthesis continue to this day. Hydrocarbons
synthesized at the 57 km synthesis boundary migrate to the upper horizons of cross-section,
where they form deposits and replenish existing (known) ones. In areas where many known fields
are located, as well as in promising for hydrocarbon blocks, the facts of gas (methane) and carbon
dioxide migration into the atmosphere were recorded by instrumental measurements! In areas
where basalt volcanic complexes are located, facts of hydrogen migration into the atmosphere are
recorded also. Therefore, stopping the use of oil and gas will not stop the migration into the
atmosphere of methane and carbon dioxide pollutants!

We also focus attention on the fact that results of experimental investigation, presented
in this paper, as well as in other publications of the authors, performed with the developed
measuring equipment using, are weighty arguments in favor of the "volcanic" model of the
formation of various structural elements and the external appearance of Earth, planets and
satellites of the solar system, as well as deposits of combustible and ore minerals (hydrogen and
water including).

In general, the results of experimental studies at some blocks and sites in the China,
replenish the existing database of the examined structures and mineral deposits in various regions
of the world. The research materials accumulated in this database will allow us to formulate
statistically substantiated recommendations of a methodological nature for the combustible and
ore minerals searching.

The conducted studies show also that the super-mobile technology used makes it possible
to significantly speed up and optimize (cheapen) the exploration process for combustible and ore
minerals, as well as water.

We also note that many researchers focus on the expediency of accelerating the
exploration process for various types of minerals. In particular, the article [8] discusses and
analyzes the paradigms of prospecting studies for oil and gas, and proposes a new model of
prospecting works: “Faced with a challenging economic scenario and the need to prospect
immense frontier areas that could provide new and rewarding exploratory opportunities, the oil
and gas industry needs to adopt a new exploration model, focused on a faster, less expensive and
more direct way of identifying and assessing prospective leads. New and emerging technologies
are the key to achieving this change. Fortunately, several of these technologies are now available,
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and they have proven to be effective and compatible with the new exploration model proposed”
(8, P. 140].

In the article [15] the breakthrough technologies for minerals prospecting are discussing.
The author of this article [15] also notes the importance of using Earth remote sensing (ERS) data
in the exploration process. We add to the above that modern technologies of remote sensing data
processing and interpreting have made it possible to detect tens of thousands of volcanic
structures of various types on Earth [14], Mars [20] and Venus [32], which significantly strengthens
the position of the volcanic model of the formation of structural complexes of the Earth and
planets and satellites of the Solar System.

It is necessary add to the above that NASA has developed the EMIT (Earth Surface Mineral
Dust Source Investigation) technology, which is used to detect methane plumes on the surface
[18]. Using its satellite capability, NASA says it has located at least 50 so-called “methane super-
emitters” worldwide. One of the examples of technology application is presented in Fig. 26a;
mapped methane plume in Permian shale basin. NASA experts associate its occurrence with the
oil and gas production infrastructure [21]. Direct-prospecting technology can be used to study the
deep structure in the areas of the methane plume’s location.

The results of a reconnaissance survey of a local area within the large Shenfu coalbed
methane deposit once again confirm the conclusions drawn from previously conducted studies
about the possibility of oil, condensate and gas deposits detecting in the deep and ultra-deep
horizons of coal basins. It is advisable to carry out detailed geological exploration work in order to
search for hydrocarbon deposits in coal deposits in various regions of the world!

Materials of experimental studies at the Fuman oil field site and the Luntan-1 deep well
drilling site indicate the potential possibility and feasibility of direct-prospecting methods using
during the most optimal locations selecting for drilling deep exploratory wells for oil and gas.

Helium deposits may be discovered at an ultra-deep well drilling site in the Taklamakan
Desert at depths of over 7120 m. By detailed scanning of this section interval, the depths of helium
accumulations in the reservoirs can be determined.

a)
Fig. 26. Two-mile (3 km) long plume associated with Permian Basin oil and gas infrastructure
[21].

The results of the approbation of direct-prospecting methods of frequency-resonance
processing of satellite and photo images within areas of coal deposit’s location in various regions
of the globe (on the China territory including) indicate that accumulations of hydrocarbons can be
detected in the lower horizons of coal basins within the deep channels of fluid and mineral
substance migration. In areas with lignite deposits, in the accelerated mode of conducting
instrumental measurements, responses at oil frequencies are not recorded.

Features and the results of hydrogen deposits searching by direct-prospecting methods in
different regions of the globe may be commented as following.
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1. When testing direct-prospecting methods with numerous instrumental measurements
in the contours of volcanic structures of a certain type at a depth of 57 km, a boundary was
established at which conditions were created for the synthesis of oil, condensate and gas from
hydrogen and carbon migrating from below. Signals (responses) at the frequencies of oil,
condensate and gas are recorded at this boundary and above, and deeper — only of hydrogen and
carbon.

2. Such results of instrumental measurements suggest that if not all hydrogen at this
boundary is used for the synthesis of hydrocarbons (due to a lack of carbon, among other things),
then it, together with hydrocarbons, can migrate to the upper horizons of cross-section and fill
together with them the oil and gas reservoirs of cross-section. Hydrogen was discovered in wells
that were drilled for oil and gas.

3. When conducting experimental studies at survey sites and areas in various regions in
reconnaissance (accelerated) mode, with virtually no delays, intense responses were often
recorded at the resonant frequencies of hydrogen and the 6th group of igneous rocks (basalts).
Moreover, if the procedure for recording signals at basalt frequencies was carried out first, then
responses at hydrogen frequencies were recorded almost always at the stage of performing the
procedure for recording signals from hydrogen, and vice versa.

4. In this regard, in the future, when carrying out experimental work in order to detect and
localize areas, promising for detailed geological exploration of natural hydrogen, procedures for
measuring responses (signals) at the frequencies of basalts, hydrogen, hydrogen bacteria and red
phosphorus were carried out. Additionally, instrumental measurements were also carried out in
order to establish the presence (absence) of migration of hydrogen and red phosphorus into the
atmosphere. Let us also note that hydrogen bacteria create their colonies in the near-surface parts
of cross-section in areas of hydrogen migration into the atmosphere, and signals at red
phosphorus frequencies are almost always recorded in the contours of basaltic volcanic
complexes.

5. To the above, it is advisable to add a fragment of text from the article [2]: "Some
scientists hold a different opinion regarding the coexistence of hydrogen and methane. In
particular, in the work [27], it is noted that hydrogen deposits can be formed outside of
hydrocarbon deposits, since hydrogen is spent on the formation of methane and its homologues.
Although it is emphasized that the detection of hydrocarbon and hydrogen deposits should be
solved as a single complex task, according to the principle: where there are hydrocarbons, there
is no hydrogen. According to [27], this estimated hydrogen is already largely spent on the
formation, maintenance and possible modern increase of hydrocarbon reserves in the basin. Only
those parts of it that, due to the lack of active carbon and other reasons, remained not involved
in the formation of hydrocarbons can be promising. Probably, both points of view regarding the
coexistence of methane and hydrogen are appropriate, which is caused by various processes of
their natural genesis. If the source of origin is common, for example, biogenic, then both methane
and hydrogen can be present in the gas composition of rock massifs. In those cases where
hydrogen, together with carbon, is the building material for the formation of methane, the amount
of hydrogen will be limited or it will be completely absent."

6. The work carried out by the HyTerra Company [13] at the Hoarty NE3 well in Geneva
(Nebraska, USA) to test promising intervals for hydrogen has not yet been completed with the
publication of information about the discovery of hydrogen accumulations in commercial volumes.
Most likely, HyTerra will not continue further work on the well. To this we add that in 2019,
frequency resonance processing of a photograph from the well drilling site was carried out. Based
on the results of the frequency resonance processing of a fragment of the photograph, it was
concluded that hydrogen accumulations in the drilled well in commercial quantities will not be
detected. The drilling area is promising for hydrocarbon exploration. The results of the processing
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were published in 2019 [37]. Now we can state that these results have been confirmed by drilling.
It is also advisable to pay attention to the time interval: 2019 — 2023!

7. The results of a reconnaissance survey of areas for searching and drilling wells for natural
hydrogen allow us to conclude that the focus of Investors and Companies on conducting
prospecting work and drilling in the areas, where drilled wells are located in which hydrogen is
discovered, will not lead to the discovery of its accumulations in industrial (commercial) volumes
in the near future! In this situation, the geological, geophysical and mining industries of the world
economy are losing the race for financing large-scale projects to convert the economies of the
world to the use of environmentally friendly fuel of the future — hydrogen!

8. Llarge-scale testing of super-mobile direct-prospecting methods for frequency-
resonance processing of satellite images and photographs [35-38, 40, 45, 47-51, 54, 57-58] in local
areas and large blocks in various regions of the globe has shown that intensive signals at the
frequencies of natural hydrogen are almost always recorded within volcanic complexes, filled with
basalts. In many cases, responses of hydrogen are also recorded at shallow depths in rock
complexes overlying basalts. Such results allow us to conclude that the areas and blocks with
basalt complexes are the primary targets for detailed prospecting work and drilling wells for
natural hydrogen conducting.

In general, the results of the experimental reconnaissance studies, presented above, once
again clearly demonstrate the operability, information content and efficiency of direct-
prospecting methods for frequency-resonance processing of satellite images and photographs
during the integral assessment of the prospects of detecting accumulations of oil, gas and natural
hydrogen within survey areas, as well as when determining the depths of occurrence and
thicknesses of predicted deposits in the cross-section. The materials of the article testify to the
expediency of using the mobile technology of frequency-resonance processing and decoding of
satellite images and photographs for the detection and localization of oil and gas accumulation
zones within large blocks and local areas. The use of this technology can bring a significant effect
in the search for industrial accumulations of hydrocarbons in unconventional reservoirs (including
areas of shale, coal-bearing formations, and crystalline rocks distribution). Additional surveys
promptly carried out using direct-prospecting methods in local drilling areas of prospecting and
exploratory wells will contribute to an increase in the drilling success rate (an increase in the
number of wells with commercial hydrocarbon inflows). The laying of wells in the areas, where
vertical fluid migration channels are located, can lead to an increase in hydrocarbon inflows.
Mobile technology can also be successfully used during the exploration of poorly explored areas
and blocks within known oil and gas fields. The application of super-efficient and low-cost direct-
prospecting technology will significantly speed up the exploration process for oil, gas, natural
hydrogen and ore minerals, as well as reduce financial costs for its implementation.
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Abstract. The approach to the non-ferrous metals consumption market has changed quite
noticeably in the global economy. High-tech industries require new materials based on non-
ferrous and rare metals from the market. Significant copper reserves are concentrated in various
types of copper and copper-containing deposits. These are pyrite-polymetallic and copper-pyrite
deposits.

Kazakhstan's potential for copper is large deposits of copper-porphyry type (Aktogay, Aidarly,
Bozshakol, Koksai). The ores of these deposits are characterized by low copper content, but
significant reserves. The study of the features of the mineral composition of copper and copper-
porphyry deposits of East Kazakhstan is of great practical importance for replenishing the mineral
resource base. The research will significantly increase the industrial significance of ore occurrences
and small copper deposits that have not been sufficiently studied yet.

Keywords: perspective, copper sandstones, industrial value, Karasu river, ore occurrence, ore
zone, copper porphyry, East Kazakhstan.

The production and consumption of copper in the world is increasing every year. In terms
of consumption, the red metal ranks 3rd in the world. The richest countries in terms of copper
reserves: Chile-22%, USA-12%, China -6%, Kazakhstan - 5%, Poland - 5%, Indonesia-4%, Russia-3%,
Zambia-3%. Leaders in copper ore production (ICSG data): Chile - 34%, USA - 10%, Indonesia - 8%,
Peru - 7%, Australia - 6%, Canada-5%, Russia - 4%, Poland-3%.

The world giants of the copper mining field: Chukicamata, Chile, have been mining for more
than 100 years (26 million tons) and Escondida (23.6 million tons). T), which has been in Chile since
1990, in Grasberg (27.1 million. t) in Indonesia, Kolyahuasi (17 million. t) Chile, October (16 mil. t)
Russia and Udokan (14 mil. t). Among the largest recently discovered deposits are: Antamina in
Peru, El Tesoro in Chile, complain and Sossegu in Brazil, Nurkazgan in Kazakhstan, uyu-Tolga in
Mongolia, Pebble in Alaska, El Pachon in Argentina [1, 2, 3].

There are large copper porphyry deposits in Kazakhstan-Aktogay, Aidarli, Konyrad,
Bozshakol, Nurkazgan, Koksay, which are widely developed and intensively developed. The ores
of these deposits are mined in most cases by open-pit method, differ in large reserves and low
copper content (0.3-0.9%) [4].

The explored reserves of copper in the Republic are 40.8 million tons, of which more than
77% are concentrated in the Central and eastern regions. About 23% of reserves are evenly
distributed in the rest of Kazakhstan. The main geological and industrial images of copper and
complex deposits, where 91.8% of copper reserves are concentrated, are copper sandstones,
pyrite-polymetallic, copper colchade and copper porphyry. Currently, the main industrial property
is occupied by three main types, which guarantee the total volume of copper mining in the
Republic. This article discusses the prospects for opening new copper porphyry facilities in East
Kazakhstan.

The largest copper porphyry facilities in Kazakhstan include the nurkazgan, Aktogay,
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Aidarli, Bozshakol, Koksay deposits.

Kazakhstan is among the five leading countries in terms of explored copper reserves (4th
place). The share of global copper reserves is 6%. Copper porphyry deposits account for a
significant weight in these reserves. The largest deposits of this type include the Bozshakol and
Aktogay deposits, which in terms of ore reserves are comparable to such large world copper
producers as Muryntau (Uzbekistan), superpit (Australia), Chikukanata (Chile) [1]. Bozshakol is a
large open-pit mine where copper is mined. It is located on the territory subordinate to the
Ekibastuz akimat of Pavlodar region, 18 km north of the railway station of the same name on the
Pavlodar-Astana road.

The ores of the Bozshakol deposit are complex copper-molybdenum. The copper content
averages 0.72% and molybdenum 0.014%. In high quantities, silver (9.26 g/t), gold (0.28 g/t),
bismuth, platinum, palladium, cobalt (0.005%), selenium (3.82 g/t), tellurium (0.26 g/t), lead, zinc,
cadmium, antimony, arsenic, rhenium (0.001 g / t).
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Figure 1 — A drawing of the geological structure of the Bozshakol deposit (according to
V.P. Sedach and N.A. Taran))

1 — Ordovician and Neogene-quaternary deposits; 2 — medium — composition volcanites; 3
— main-composition volcanites; 4-plagiogranodiorites — porphyry, diorite — porphyry with a
cryptovaya main mass; 5 — porphyry granodiorites; 6 — uniform crystalline granodiorites; 7 —
diabases, dolerites, diorites; 8-large-capped brecchias; 9-tectonic disturbances; 10-relaxation
zones of rocks; 11-lithological (A) and conditional (B) connections; 12-contours of ore bodies (A)
and scattered ore mineralization (B).

The main source of copper in East Kazakhstan is numerous colchedan-polymetallic
deposits. Due to the relatively small reserves of lead, there are deposits that are considered
copper-kolchedan (Nikolaevskoye, Akbastau, Kusmurun, Orlovskoye). Among other types of
copper deposits in East Kazakhstan, the Aktogay deposit, which is currently being developed, is
known. There are also resources in the form of small objects (copper-porphyry, copper-pyrrotin
and copper-nickel), the industrial significance of which has not yet been studied.

The Aktogay field is located in Ayagoz District (East Kazakhstan).

The Aktogay ore Valley is bordered by the sub-latitudinal Gorstanticline (fig. 1, 2), its core
is folded by the volcanites of the arm formation (C3-P1) and intruded by the granitoids of the arm
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intrusion.

Volcanic rocks are represented by lava, Tuffs and ignimbrite of the andesite-dacite and
andesite compounds. In the composition, intrusive formations form gabbro-diorite, granodiorite
granite and granodiorite-porphyry. Linear rocks consist of diorite and diabase porphyrites,
microdiorites, diabases. Ore rocks are medium-grained Quartz diorites, granodiorites granites and
volcanites. Cornification and subsequent hydrothermal changes make it difficult to diagnose the
structure and composition of the original rocks of the hill remains. It was found that for less altered
varieties, their mineral composition corresponds to dacites, less often to andesite-dacites.

Intrusive rocks in the deposit belong to different phases of arm intrusion. The southern
part is dominated by porphyrite diorites and diorite porphyrites. While uniform granular diorites
predominate in the northern part of the deposit, porphyritic varieties are rare. Sometimes there
are gradual transitions from uniform granular diorites to granodiorites. The last time of
introduction is uniform granular granodiorites, which stretch along the North-West expansion
Strip in the southern part of the deposit and are widely developed in the East and North.

Ores are represented by linear-crossed copper-molybdenum ores. The main ore minerals
include chalcopyrite, pyrite, bornite and molybdenite. Small minerals are sphalerite, pyrotite,
magnetite and galenite. The oxidation zone is 15-20 m. the oxidation zone is characterized by the
presence of typical minerals: malachite, chrysocolla, hematite, limonite.

Y
Q

%
%
Q

Figure 2 — A drawing of the geological structure of the Aktogai deposit
(N.M. Zhukov)

1 - sandstones, gravelites, Tuffs, liparites and dacites (C3-P1); 2 - tuffs of dacite and
andesite-dacite composition ; 3 - horn and horn porphyrites and tuffs; 4 - stock and andesite-
dacite porphyrites;5 - granodiorite-porphyrite, 6 - porphyrite granite-granodiorites, 7 -
granodiorites, 8 - gabbrodiorites, diorites;9 - breccia zones;10 - quartz contacts ; 11 — contacts; 12
- projection of the boundaries of ore bodies.

On the territory of East Kazakhstan, many small deposits of particular interest are known
(Kelteshat, Tulkuli, anomaly 29, Koktas, argarlyk copper, Mynbulak).
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Among the promising areas, Kelteshat, Foxglove and Anomaly 29 stand out. Ore
phenomena are located in East Kazakhstan, 80 km southeast of the city of Ayagoz. These copper
objects were studied in the 60-70s of the last century. They are characterized by a small amount
of reserves, which were not paid special attention at that time. Given the high price of copper
today, they represent industrial value.
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AHHOMauuAa. KymeiCmelH MAKCamesi fFapblUmMelK KEHICMIKMIH AaCMaHyblHbIH KOPUWAFaH
opmara acepiH 3epmmey. 1948 xcoindaH 6acman 1961 xwebindap apaneifbiHOarel kKedeHoe 29
2e0(hu3UKabIK 36IMbIpaHOapPOb! YWbipyra 0alibiHOGN HAHE YWbIPY Hy3€e2€e aCbipblaFaHbl, epoiH
2 HacaHObl CnymHUKMepiH XaHe 2 fapblumelk Kopabas-cnymHUKmMepoi yuwsipy xcy3eze
acbIpbIAFAHObIFLI GHBIKMAObl. 48 umke akcnepumeHmmep Kolibln0bl, 01ap0biH iwiHOe 15 um eki
HIHe 00GH Ken pem Yuwblpbiaosl, COHOAU-aK Ken meauepoe backa 0a buoao2uasblK HbICGHOAp
YWbIpbIA0bl. ADAM3am KbICKA Mep3iM iuiHOe 4 MblHHAH acmam macsimManoaywbi-36iMblpaHOap bl
FAHA FapbIWKG Xibepin KolUmal, fapelw KeHicmieiH Oe, xep 6emiH 0e FapblumsiK
KanodelkmapmeH nacman ynzepoi. Ezep 6i3 KopwaraH opmara KAMKOP/IbIK #acamacakx, oHOa 6i30i
KOPWaraH opma ¥aHe mipi af3aa1ap #olblanysl MyMKIH.

TyliiHOi ce30ep: Fapbiul, 36IMbIPaH, OUO02UASBIK HBICAH, FOPLIWMbIK Ka10blIKmap, 3Kos102us

Abstract. The objective of the work: a study of the influence of space debris on the
environment.lt is established for the period from 1948 to 1961 was prepared and implemented 29
starts geophysical rockets, implemented flights 2 of artificial Earth satellites and 2 spacecraft,
satellites. They had done experiments on 48 dogs, of which 15 animals flew by 2 and more times,
and also in a huge number of other biological objects. Humanity in such a short period of time to
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not only make more than 4 thousand launches rockets, but also umudrilos’ a clog. If we do not take
care about the environment, then we all could die and the surrounding people.
Keywords: space, rocket, biological object, space waste, ecology

AnamsaT apdaibiM aya paibl KyOblabiCTapbiHbiH HOPMaAaH aybITKybiHA TYCiHIK Bepyre
TbIPbICbIN Kengi. AfHW TapuxTbiH, 6enrini 6ip yakbIT apanbifbiHAarbl 6alKkanatblH aya panbiHbIH,
YafdanblHbIH ©3repicTepiHe TYCiHIKTeMe Bepyre TbiPbICTbI.

OcbiHAaM TyciHikTeme bepy yuwiH 6i34iH, emipimisre KeH ayKbiMaa KipeTiH agam3aTtTbiH,
Kenbip KbI3BMETIHIH, KeKe Typaepi TapTbiAdbl KaHe TapTblayada. bypblH paavoaaH aya panbiHbIH,
e3repictepi *kalnbl xabapnap bepinreH kesae aya parbliHblH, HallapAblFbiHA PAAMOHbIH acepi bap
nereH cesgep anTbingpl. 1928 Kbiabl aHMAMAHbLIH, «Pagmnoxabap TapaTy» akUMOHEPiK Kofambl
AHIIMAHBIH, METEOPONOTUANBIK KOFaMblHa TypPfblHAAPAbIH, apacbiHAAfFbl PaAMO aya PambiHbIH,
HalwapnayblHa cebenkep JAereH CeHIMAININH Tepicke LWblFapyblH 3HE aya palbiHbIH,
Hallap/ayblHa PaaMOHbIH KaTbIiCbl Dap AereH anbinTayabl TEPiCKe WbiFapyblH cypaabl [1].

Kasipri keaae Ke3eKTi »ayblH-LallblHAbl KYHi ©3 icTepiHe acbifbin Bapa XaTKkaH agamaap
«Tafbl 4@ CMYTHWK YLWbIPbIAFAH FON — aya paibl Tafbl OY3bINAbl» AereH Co3Aepai Kui ecTumis. byFaH
HalnaHbICTbl aliTap BoACaK KepaiH *KacaHabl CepikTecTepi- CNyTHUKTEP aya paibiHa ewbip acep
etnengi. Cebebi Kasipri Kesaeri aya palblHbIH, *Kaf4albl Typaibl METEOPONOTUANBIK M3TIMETTep,
OCbl CMYTHUKTEPAiH, }KaHe FapbllKkepaepaiH opbuTaza *KyMbiC icTeyi HaTUXKeCIHAEe anbliHaAbl. Aya
paMbl Kalnbl ManiMeTTepai TeneanaapfaH bepreH Kesze fapblliTaH TYCipinreH cypetTepain,
Teneamaap apkpiabl bepinyi apeTTeri gyHWere arHangbl. TiNTEH KaKblH apaZafbl aya pawbl
XafdalblH  Oiny  VYWiH Tikenen 3sdupAeH fapbllTafbl  fapbllUKepAepaeH cypay  eWwkimai
TaHAAHAbIPMaM bl Aa.

Aya paiblHa, KIMMaTKa *KaHe KopLlUafaH opTafa aZam KbI3MEeTiHiIH acepimeH 6anaHbICTbl
aHTponoreHAik acep eTyiH bipkatap Kafdanaa TabuFn ypaicTepAin, fanamablk macliTabbiMeH
canbicTbipyfa 60naabl. ONemaik MyxuT BipTiHAen nacTtaHyaa, Tabusn cy arHanbiMbl By3binyaa,
aTMmocdepa KypambiHaa e3repictep bakanyaa.

OcblIHbIH, 63pi FAapbILLTLIK KEHiCTIKTIH Ae bipTiHAen e3repicke ylWblpan *KaTKaHabiFbl Typasbl
anTyfa Heriz 6onaabl. COHABIKTAH KA3ipAiH e3iHAe fapbllWTbl Urepy HaTWXKEeCiHAE FapblWTbl
sKo/0rM3aumMAnay ypaici »Kypyge. EKiHWI »KafblHaH anfaH4a fapblWTblK TEXHWMKaNapdblH, 63i
KOpllafaH fapblWTbIK opTafa Aa benrini 6ip acepiH Turisyge. fapblWTbiK annapaTrapdbl icke
KOCKaH Ke3zae, OnpAblH OpbuTaaa *KYMbICbl KE3iHAE KIHE FapbIlWTbIK KEHICTIKKe KipreH kesiHae
FapbILWTLIK annapaTrapaaH ap TypAi ra3 Tapi3ai, CyMbIK XaHe KaTTbl 3aTTapdb! Whifapybl ecebiHeH
bonaapl. [dereHmeH agam3aTtTbiH, HKepaeri wapyalbiabik Kbl3MeTiHIH acepi 6acbimaay 60bin
OTbIpFaHbIH FblNbIMM 3epTTEYNEPAIH AepeKTepi pacTayaa [2].

epaeri ae, fapbllWTarbl 3@ afamHbIH Kbi3MeTimeH OalnaHbiCTbl  Kep MaHbIHAAfbI
FApPbILITLIK KEHICTIKKE aHTPOMOTEHAIK acep eTy NpobaemachiH 3epTTey maKkcaTbiHAa 1976 »binbl
FbINBIMM  OZ@KTapAblH, XanblKapasiblK KeHeCi aHblHOAfbl FapblWTbIK 3epTTeyaep XeHiHAaer
KoMuTeTiHiH, Wwewimi OoMbiHWA fapbllUTbIK, OpTafa OCbIHAAM bIKTUMANA 3UAHAObI SPEKET eTy/i
KapacTblpy KeHiHAe komuccua Kypblagbl. 1979 kbinbl KOCIMAP KoHbepeHUMACbIHAA OChbl
KOMWUCCUAMEH KYPri3inreH 3epTreynepdiH kenbip angbliH ana Hatuxkenepi xabapnaHapl, 1982
KbIMbl  Kepre »KaHe Xep MaHblHAAFbl FapbIWTbIK KEHICTIKKe aHTPOMOreHAiK acep eTy
npobnemanapbl HoMbIHLWA 3epTTEYAEPAiH Kelbip anabiH ana HaTUXKeNepi KapusanaHabl.

Byn TakblpbiN MeHi 83 MaMaHAbIFbIMbIA TaHAaFaH Ke3aeH 6acTan Kbi3blKTbipyaa, cebebi
KasakctaHaa 6yn canagafbl 3epTTeynep a3. COHAbIKTAH OCbl TaKblpbln OOWbIHWA 3epTTey
KYMbICTapblH KasipaeH 6actan kyprisin, 6onallakta ga OCbl 3epTTey *KYMbICbIH 9pi Kapak
anfacTblpFbiM Kenefi. KasakcTaHaa «balikoHbIp» Fapblll aliafbl opHanackaH. COHAbIKTAH Aa
3bIMbIpaHAAPAbl YWbIPFAH Ke3ae KopllafaH opTafa A3, afam [eHCay/blFbiHa Ja oNapAblH acepi
30p. 2011 »Kblnbl alaMHbIH, anfall peT FapbllWKa canap Werin, fapbliwTbl urepreHide 50 Kbl ToNAb!.
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Ocbl 50 *bin iwiHae KasakctaH PecnybimKacbiHbIH, €Ki a3amaTbl Aa fapblliKa canapfa aTTaHbim,
FapbILWTbl Mrepyre o3 yJjecTepiH KocTbl. MeHiH Ae ocbl canaga MeauUMHaNbIK-61MoNornanbIK
3epTTeyep XKyprisin, fFapbllWTbIK FblbIM CaslaCbiHa 63 YAeCiMAi KOCKbIM Keneai.

Ocbl macenenepfi 3epTrey MafaH KbI3bIFYLbIIbIK TyAblpAbl OHE OCbIHbIH, ayaOblH
TanKbIM Keneai.

HymbicmblH makcamel: KasaKkcTaHZa fapbllWTbiK alnakTbiH OpHanacybiHa 6alnaHbICTbI
FApPbILITLIK KaNAblIKTAPMEH KOpLUafaH OpTaHblH acTaHyblH 3epTTey.

fapeiwmer 3epmmey mapuxsl. FapblWTbIK 3epTTeynepre UTTEp MeH MalMblaaap
nanganaHblngsl. cebebi onap KondaH ynpetyre 1e3 KeHeai »aHe benim 60nabl. AereHmeH ae
NTTEP MalMblNJapFa KapafaHaa Te3imaipek b6onfaHAbIKTAH fapbillka canapfa UTTep xibepine
bactagbl. UTTEpAi aTMocdepaHbiH KOFapFbl KabaTTapblHa Kibepy OOMbIHLLIG 3KCMEPUMEHTTIH,
Heri3ri GenikTepi acTpaxaHb OOAbICbIHAAFLI KAMyCTMH AP  MOJIMFOHbIHAH  reopU3MKabIK,
3bIMblPaHAaPMEH XKypri3ingi. 3bimblpaHaapabiH, 100-400 kM 6UiKTIKKe AeliH ylaTbiH 6onab! KaHe
onapablH, 6eniHeTiH 6acTbl Beniri KonaylwblNapbiIMeH KanTadaH »Kepre napaltoTrneH opanagpbl.
OCbIHAAM 3bIMblpaHAapAa UTTEPAiH VLILYbIH 3epTTey YL caTblAa Kyprisingi.

fbnbimm 3epTTeyaiH, bipiHwWwi caTtbickl (Winge-kbipkyek 1951 kbin). Ywyabl 3epTTeyain,
GipiHWi caTbicbl 100 KM BUMiKTIKTE p-16, p-1B reodunsnkanbik 3biMblpaHAaPAbIH KEMETIMEH Ky3ere
acblpblNabl. YUy Ke3iHAe 3bIMblpaHaap KbiCKa YaKbIT apanbiFbiHaa 4212 Km/cafaT aeni
KblAgdamablkneH ywTbl [3].

3epTTeyaiH, eKiHwWwi caTbicbl (1954-1957 »Kblngapbl). 3epTTeyaiH, eKiHWi caTbiCbiHa »KaHa
KaTanynaumanaHaTbiH annapaTtypa *KyYMeCiH KaHe XaHyapaapablH, ylyabiH 6apabik AeHreniHaeri
afaarblH 6aKblNalTbiH BaKblnay KypanaapbiH cbiHay Kipai. Yy 100-110 km 6uikTikTe p-14 KaHe
p-1e 3bIMblpaHaapbIHAA KYPri3indi, OHAA OTTEri MacKacCbIHCbI3 apHalbl CKabaHAp Kurisin, nTtTepai
9p TypAi BUIKTIKTE KaTanynbTalUMaNayFa *Karaak »acalTbliH annapaTtypanap 6onabl. apbip uUT Keke
KaTanyabTalUManaHaTbiH apbafa opHanacTbipbinabl. Apba MeH ckabaHapaap «3Be3aa» 3ayblTblHAA
apHaMibl AarblHAANAbBI. 3bIMbIPAHAAP KamnyCTMH AP MOMIMIOHbIHAH YLbIpbiAAbl.  OipiHWi JamKa
oHe MuLKa ntTepi ywbipblabin, JJamka amaH-eceH opanabl, Muuika enin kanapl [4].

3epTTeyaiH, yWiHWwi catbicbl (1957-1960 Xblagapbl). 3epTTeyaid, YWiHwi catbicbiHaa 212
»oHe 450 KM AeliHri DUIKTIKKe YIWaTbiH p-2a *aHe p-5a reodpunsmKabiK 3biMblpaHaapbiHaa Ky3ere
acblpbindbl. byn yulyaa wuTtTep Katanyasuma kKacamal, 3biMbipaHHbiH  6ackbl  HenirimeH
KyTKapbindbl. UTTepaeH Backa kabuHada ereykympbikTap MeH TbillKaHaap Aa 6onabl. Eki pet
UTTEpMeH bOipre KosHAAp Jda  yWwbipblaabl. Kenbip axkcnepumeHTTepae  GU3NONOTUANBIK
dyHKUMANApAbl 3epTTey YIiH UTTepre HapKo3 bepin yuwbipabl. benka meH MoaHuua AereH Uttepai
ylblpFaHaa benkafa Hapko3 Hepin ywbipapsl. Yy caTTi aakTtanapsl [4].

fapeiwmelk Kan0bikmapobiH cunammamacel. FapbllWTbIK, Kanablk — Oya  HYMbICbIH
TOKTaTKaH, ananga opbutaga Kanbil KOWFaH CNYTHUKTEP, 3biMblpaH TacbiMaiAafbllUTapAblH,
H610KTapbl, TacTanfaH OTblH BaKTapbl, COHAaM-aK NpyxunHanap, BONTTap »KaHe CoFaH YKCac yCak-
TYMEKTEep. FapbllWTbIK Kanablk AereH Oy3blafaH, *KYMbIC iCTEMENTIH BapbIK KacaHabl CMYTHUKTEP,
fapbllUTafbl 0NapablH 6enleKkTepi. onap fapbilTa YLIbIN KYPreH fapblWTblK annapaTtrap YLiH
KayinTi 60/bIN TabblNaabl. KeM Kafaannapaa fapblWTbiK KanablKTapablH HblcaHAapbl 6opTTarbl ipi
Hemece A4PO/bIK, YbITTbl MaTepuanaap *Kep ywiH ae Tikenen kayin teHgipeai. Onap opbutagaH
LWbIFbIN KETKEHAE, TONbIK *KaHbal KanfaHaa *Kep aTMOCPepPaCbIHbIH, Thbifbi3 KabaTTapblHAH ©TKEHAE
KOHe  oflapAdblH,  CbIHbIKTapbl €Al MeKeHre,  eHepKacCinTiK  HblcaHAapfa, KONiK
KOMMYHWKaLMANapbiHa TyCKeHAe Kayin TeHaipeai [5].

fapbiwmelk Kan0bIKMapobiH npobaemanapsl.Fapblll WeEKCI3 AereH TyCiHik bepeai, ananaa
byn Kepae Ae Kepaerifen akonoruanblk npobaemanap Kanbintacyaa. bipHelwe Kblnaap 6ypbiH
epae Ae ayaHblH Kesik LblFapblibiMAapbiMeH nacTaHy Kayni 6onfaH »KoK. Kasipri kesaerinen
KenTenictep 60nFaH oK. FapbiliTa Aa a3iplie MyHAan KenTenic a3siplue oK. Anaiiaa bonallakTa
Kep MaHblHAafbl OHEPKACINTIK KelleHaepai TypFbi3faH KaHe nanaanaHyra 6epreH Kesae, anbl
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UrepreH Keszae xafaam KypT e3repyi MyMKiH. «*Kep-Kocmoc» Tpaccachl H0MbIHLIA YK TacbiManaay
KaxkeT 6onaapl, opbutaaa ipi HbicaHaap nanaa 60bIN, FapPbIWTbIK KEHICTIKTE *KacaHAbl HbiCaHAap
CaHbl apTafbl. COHAbIKTAH BonawakK FapblWTbIK KeNiK Npobaemanapbl, aCipeci SKONOTMANbIK, XKafbl
Kasip »KONfa KOWblAyfa TWic. 3amaHayu KyaTTbl 3blMblpaH-TacbiMangafbiwTap opbuTara
WbIFAapbIIFaH Ke3ae nanganbl XYKTiH maccacbiHaH 20-30 ece acaTtbiH OipHelle oHAafaH TOHHA
OTbIH »KYMCaMApbl. MbICanbl, aMepuKaHblH, «CaTypH-5» 3bIMblpaHbIHbIH, CTAPTTbIK Maccacbl 2900 T
Kypalabl, an OHbIH, Namaanbl »yriHiH canmarbl 100 TOHHafa KyblK. KyaTTbl 3biMblpaHabl apbip
YLbIPFaH calblH aTMochepara Ky3dereH TOHHA »aHy eHiMaepi TacTanbin oTbipabl. HKep beTiHae
9p TYP/Ai OTbIHAAPAbI KaFy ecebiHeH aTmocdepara bl calblH Kasip 20 mapa. TOHHadaH actam
KOMIiPKbILWKbIA rasbl aHe 700 MAH. TOHHaAaH acTam Hacka ras Tapi3fec KOCbIbICTap MEH KaTTbl
benweKkTep, CoHbIH, iWiHAe 150 MAH. TOHHaAfa XYbIK KYKIpTTi ras LWbifapbliadbl. KYKipTTi ras
atMmocdepanbiK blAFaIMEH KOCbI1a OTbIPbIM KYKIPT KbIWKbIIbIH Ty3€i, OHbIH, ©3i eCiM/iK XaHe
aHyapaap a/emiHe Kepi acepiH TUM3eTiH KbllWKbIA KaHbbipAapablH TycyiHe aKkenin cofaabl [6].

ATMmocdepaHblH, Tbifbl3 KabaTTapblHAa ©3 KbI3METiH TOKTaTaTblH CAYTHUKTEPAiH KaHy
eHimAepimeH aTmocdepaHblH NacTaHy MYMKIHAIKTEpPI Typanibl macene apHailbl 3epTTend.
aTMocdepaHblH, Tbifbl3 KabaTTapblHAa ©3 KbI3MeTiH TOKTaTaTblH CMNYTHUKTEPAiH *KaHe backa
KOCMOCTbIK annapaTtTapablH KaHy apekeTTepi aTMochepaHblH, KyWTi NacTaHyblHa aKeMeyre THic.
COHABIKTAH KOCMOCTbIK, anmnapaTTapAblH, MaTepuanfapbliHa KOMbINATbiH TananTapAblH,  Oipi
aTMocdepasa KaHfaH Ke3ge ybITTbl eHimAepaiH 6apbiHWa a3 menwepiH 6enin woeifapy 60bIN
Tabblnaabl.

KazakcmaH ywiH fapeiumsik Kaa0eikmap npobsaemacs! e3ekmi maceneHiH 6ipi. baTbic
Ka3aKkcTaH 0b/bICbIHbIH, ayMafblHAa eKi 6enrici3 meTann 3aTTap acnaHHaH Kyaan TycTi. TeTeHwe
aFdannap KblameTi MamaHAapbIHbIH aknapaTbl OOMbIHWA 0N 3aTTap opbuTadaH TOAbIK KaHbIM
KeTnei »kep 6eTiHe eTKeH 0pbUTanbabIK CMYTHUKTIH He 60Maca 3bIMbIpaH TacbiManAayLWblHbIH,
CbIHbIKTapbl ©0Aybl MYMKIH genai. byn okura 2009 xbingblH, cayipiHae batbic KasakcTaH
0b6/1bICbIHbIH, 3e/1EHOBCK ayAaHblHbIH, Pa3gonbHOe KeHTiHIH MaHblHAa 6onabl. Anainga, on Typanbl
aKkblHOa faHa Oenrini 6onabl. 2009 xbingbiH 16 cayipiHAe KeprifikTi wapya KoXasblfbl
WapyaLWbINbIFbIHbIH, €Ki MeXaHW3aTopbl ery KYMbICTapblH aAKTafaH COH, YMAepiHe KauTbin kene
aTKaH. TyHri cafaH 22-re »yblK [JeHnc KOHOHOB AereH mexaHu3atop acnaHaa b6onuATi KepAai.
apKblparaH HbicaH KypT TomeHaeln bacTtan, »kepre Kynan TyckeH. MeTeopuaTiH, KyaafaH KepiHe
[eHnc KeTKeH Kesae O »KepaeH KbiM-Kbi3bln OObIN KaTKaH mMeTanabl KepreH. AngbiMeH on
KaKplHAAyFa KOPbIKKAH, analfa 9yeCKOM/bIK KOPKbIHbIWTLI XeHin, O CyblfaH MeTanapl 63
TPaKTOPbIHA CasblM, KEHTKe aKeai. AyblaaacTapblHa KEPCETKEHHEH KeliH 0/1ap OHbl PAAMOAKTUBTI
Wblfap AereH COH, JIaKTbIpbiN TacTayfa Maxkbyp 6onfaH. TeTeHlle Kafgannap Kbi3aMeTi Oyn
}afroanabl Kenin ecTin, 6inreH. MeTopuT KynafaH »Kepre CaHWUTap/blK-3NMAeMUONOTUANbIK
H6akblnay 6ackapmachl MeH TOTEHLLE XKafAannap MUHUCTPAIMHIH KbI3METLINepi Kenin Tekceprex.
KynaraH 3aTTbiH 6acka aa 6eniktepi TabbinraH. OnapabiH Oipeyi TINTEH Kofapbl TeEMNepaTypaHblH,
acepiHe ylblpamafaH. AcnaHHaH He Ky/nafaHblH Ky3blp/ibl OpraHAap anTa aamanabl, ananga
CbIPTKbl Benrinepi 6oMbIHWA - By FapbIWTbIK KanabikTap. HeicaHaapabiH Typi OoMbiHWa onap
FapbILITLIK annapaTTapblH KO3FarbllWTapbl YLIIiH OTbIH CaKTanaTblH 6akTapFa yKcanabl [6].

CoHfbl Ke3aepae fapblWTbIK KanablkTap npobaemachbl Typanbl ©Te Wi alTbiNbin XKyp.
Kasipri kesge 06i3aiH fanamilapbiMbi3aplH, alHanacbiHAa TOMeEHri opbuTaga Ko/AaHbICTafbl
FapbILTLIK annapaTtTapMeH COKTbIFbICbIN Kany Kayni bap backapyra keamenTiH 10 MbIHHAH acTam
HblcaHaap 6ap. Onap FanamiapablH, Ke3 KeareH XepiHe Kyaaybl MyMKiH. 1978 sKblaablH, e3iHae-akK,
amepwuKaH fanbiMmbl JoHanba KeccnepaiH TeOpMACbIHA COMKEC KaKblH MaHAafbl KOCMOCTbI acTay
KOCMOCKa Kemenep *ibepyai MymKiH emecKke akeneni. "epaeH ywkraH apbip 3bIMbIpaH FapbIlWTbIK,
KaNAblKTapMeH COKTbIFbiCapbl a64eH MyMKiH. byn Teopua byriH «Keccnep cMHAPOMbI» peTiHae
fblnbimaa benrini [7].
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fapeiwmelk  Kan0biIKmapoblH Ka3aKCMAHHbLIH 3K0/102UAMbIK
wardativiHa acepi. 2008 xbingpiH, 24 Tambi3biHAa AnTai
TanracblHa BoOpTbIHAA KyHAb! Kyri Bap «[lporpecc» fapbIWTbIK
annapaTbl Kyaan TycTi. AnaT acepiHeH XasiblKapablK KOCMOCTbIK,
ctaHuma (MKC) sKymbicbl TOKTan Kanabl. CapanuwblnapabliH,
ce3fepi  OOMbIHWA  FapblWTbIK  KeMeHiH Kynaybl pecei
a3POKOCMOHABTMKaHbIH,  aanlbl  AafF4apbICbiHbIH, - Canaapbl.
«MporpecTiH» Ky/iaybl 3KONOMUANbIK KOHE 3KOHOMMKA/IbIK €Ki
npobnemaHbl TyAblpAbl. ANaTraH KeWiH capaniibl 3Koaorrapaa
Ma3acbi3aplK  Tyablpabl. [porpecTiH, 6akTapbiHa  KyMblafaH
renTua eTe YKbITTTbI 3aT. TOMbIPAKTbIH, CYAbIH renTUAMEH NacTaHybl 3KOAOTUAbIK anaTKa aKee;.

OTblH KyMblAfaH OakTapdblH,  *KapbiAbICbIH  BaKKymMAblk, ©O0mbBaHbIH,  apblaybIMeH
canbicTbipyfa 6onaabl. Tapany aimarbl DipHelle »Ky3AereH WakblipbiMabl Kypanabl. YbITTbl 3aT
renTUIMEeH TOMbIPaKTbiH TepeH KabaTTapbl nacTaHybl MyMKiH. KyTKapylwbliapfa pagnaumsasa
Kapcbl 3aTTapcbl3 Kenyre TbibiM canagpl [8].

BalMKOHbIp FapblLl alafblHbIH CapanLblNapbl *KYPTLbIAbIKTbI ThIHbIWITAaHAbIPYFa ThiPbICTbI.
OnapAapliH Nikipi 6oMbIHWAa OTbIHHLIH, Ken Heniri «Mporpecc» ylWKaH Ke3ae *KaHbln KeTKeH. KanfaHbl
FapbllL KEMECI XKepre Ky/lafaH Ke3ae TyCKeH. TomblpakneH peaKLuusafFa TyCe OTbIPbIN, COAAH KeliH
YKaHbIM KETKEH COH KOpLUafaH opTafa OHbIH, el Kayni KoK, Aen caHaiapl.

PecelnikTep ToMblpak, MeH cyAaH ajblHFaH YATiNepAe renTUA KOK Aen KYpPTWblbIKTb

TbIHbIWTaHAbIPYFa TbIpbICTbl. OCbIfaH KapamacTaH COM MaHHbIH, TYPFblHAAPbl aypyXaHafa TbiHbIC
KONAAPbIHbIH aypybiMeH Kapana 6actaabl. byn agamaap «MporpecTiH» KynayblHbIH, CanaapbiHaH
OCblHAAM aypyfa WanablkKkaHaapbiHa ceHimai [9].
1999 *binabiH 5 wingeciHae balKoHbIP Fapblil alnnarbiHaH
ylIblpFaHHaH KeMiH bGipHelle MUHYTTaH coH, «[1pOTOH»
3bIMbIPaH TaCbiManAaylWbl *KapblabiCKa ylwblpadbl. OHbIH,
CbiHbIKTapbl KapafaHabl o6nbickl KapKapanbl ayaaHbiHa
Kynaapl. CbIHbIKTbIH, Oipeyi TinTeH KeKTac aybl/biHbIH,
TYPFbIHbI Fanma MyHiCOBaHbIH ayacbiHa Ky/1afaH, KaafaHbl
beTanbic KeniHe TYCKEH.
KasaKkcTaH 3ananabl 6afanay koHe cebebi aHbIKTaNFaHFa
neniH  BbalKOoHbIP fapblll annafbiHaH YUIbIPyFa TbiAbIM
cangpl. 14 wingene KasakctaH-Pecelt Kenicce3gepi
HOTUXKeCiHAEe Pecelt CNyTHUKTEPIH YLIbIPpYFa CafblHFAH TbIMbIM a/iblHbIN TacTanabl. Pecelt KaHe
KasakcTaH meamkTepi Kapkapanbl TypfblHAAPbIHA TOHIN TypfaH Kayin »KOK AereH KOpbITbIHAbI
acagbl. FfenTuameH ynaHy 6enrinepi Tannaabl.KasakcTaHa KeareH 3ananabiH comacbl 270 MblH,
nonnap 6onapl. 1999 blnabiH 27 KasaHbiHAa «[1POTOH» 3biMblpaH TacbiManAayLLbICbIHbIH, Tafbl
6ip anatbl 60onabl. OHbIH KanabikTapbl KapafaHabigad 100 wakblipbim Kepaeri ATacy KeHTiHiH,
MaHblHa Kynaabl. OHbIH Tafbl O6ip CbiHbIFbl TYPFbIH YA aynacbiHa Kynadbl. AknaH anbiHAa
balkoHpblipaaH «lpoToHaap» yuwbipyra KasakctaH Tafbl pykcaT 6epai. 2001 biabl GipiHLWi
«MpoToH» KynafaH aydaHaa opHanackaH Munbibynak KbicTayblHaa 6enrici3 3aTTaH yaaHbIn eki
6ana KanTbic 60nabl. CoHbIMeH KaTap 25 man enreH. Con xepaiH TYPFbiHAAPbl COMFAaH HOMAbBIH
eKneci meH 6ayblpbl ipiHre TO/bIN, biAblPan KETKEHIH alTKaH. OpPMHE MYHbIH ©3i renTuaaiH, acepi
eKeHi anTnaca Aa TYCiIHIKTI. By ayblIMEH KepLifiec »aTKaH aybln TYpFbiHAaPb! Aa 6ac aypyblHa, Tic
aypyblHa Xui WanablFaTblH 60ONFAH KOHE OCbl aybINAblH TYPFbIHAAPbIHbIH apacbiHAa KaTepi icik
aypyblHa ylblpaFraHaap caHbl Aa kebenreH [10].
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BeTanbic ©3eHiHeH 6anblk aynaylibinap
oHAafbl BanbiKTap eTe Aamai aen TamcaHyaa. On
yNaHfaH foM JereHgepre renTWAZaH elHapce
KasFaH »KOK KOW Aen ayan bepyae. EH angbimeH
renTun JiereH He cofaH ToKTanamlbiKWwbl: "fenmun —
6yn e3iHe ToH Mici mengip cyMbiKTbiK. Cyaa *KaKCbl
epnabl. KywTi acep eTeTiH y. CeHUNb KblIWKblbIHAH
anbl ece ybITTbl. KaHUEpOreHAikK »aHe myTareHaik
acepi 6bap. CbIpTKbl OPTaHbIH dPEKETIHE BTE TYPAKTHI.
fenTMngeH fae  KayinTipek 6ipkatap 3aTTapfa
biablpanabl. byn cunatramanbl 2002 binbl 28 Kapalwada «HoBoM raseta» Aen atanaTbliH raset
beTiHae KapuanaHFaH MakaiaHbl OKbIN TaHbICTbIM. by makana Amyp obnbicbiHAafFbl CBOOOAHbIN
fapblll aNaFblHbIH, KbI3METiHE apHaAbINTbI.

2001 xblnaplH, KapallacbiHaa napaaMeHT MaXKiNiCiHiH, oTbipbicbl Bonabl. byn oTbipbiCTa
fapblll alnafbiHaH renTUa  OTbIHbIMEH XYMbIC ICTEMTIH €Ki MblHHAH acTam  3biMblpaH
TacbiMan4afbllWTapAblH, YLWbIPbIAFAHbI *Kalabl akTbiAdbl. FanbimaapabiH 3epTreynepi ¥abiTay
ayAaHblHbIH TOMbIpafbiHAQ, CyblHAAFbl 9p TYpAi menwepae renTunaiH 6ap exkeHi aHbIKTaabl.
Keinbip skepnepge rentuagin, ayagassl menwepi 6ip wapwbl metpge 0,1 mrm pykcaTt eTinreH
Mesllepre KapafaHaa Oip wapwbl metpae 2500 munanrpamsa aenid sketkeH. 2002 »biabl 11
KaHTapaa AcTaHaga «balKOHbIp fapbill  afafblHAH  YUWbIPbIAATBIH - 3bIMblpaHAAPAbIH,
TYPFbIHAAPAbIH AEHCAYbIFbIHA KaHE KopLIafaH opTaFra acepi» AereH alnJapMeH KeHec eTKisingj.
Ocbl OTbIPbICTAH KeWiH KenTereH HyckaynbikTap Oepinai. JlacTaHfaH Kepaep LWapyalbiabiK,
aHanbIMblHAH anblHAbl. Anaiga 2003 KbiAfbl aknaHaa AnmaTtblaa ©TKeH KoHbepeHuwmara
KaTblcylblnap balKoHpIpAaH YLWbIPbIAFAH 3biMblpaHAap 3KoAOrMAfa acep eTnenai  Aen
KOPbITbIHAb!I LWblFapfaH. FenTuaAiH TONblpaKTafbl HOPMACbl KOK, COHAbIKTAH OHbIH 3MAHbIH
ecenTey Ae MyMKiH emec. KaparaHabl 06/biCbl OHEPKICINTIK aymak, COHAbIKTAaH afaMaap MeH
ManaapAabiH eniMiHe renTUALEH Ae YbITTbl KandblKTap acep eTyae AereH KOpbITbIHAb! LWblFapFaH.
fanbimaapablH, NikipiHwe 1 rpamm rentua 1 waplbl KUWJIOMETP ayaHbl yaaHabipaabl ekeH. Ocbl
XMMMANBIK KOCbINbICTaPAbIH, TYbIHAbINAPbLI 6T€ YbITTbl, COHAbIKTAH aaam bipaeH ynaHaabl. Fentun
ybl acipece bananapaa KayinTi icik aypyblH Tyablpaabl [11,15,16].
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"MpoToH" BenleKTepi KynafaH XKepaepae renTUAiH WeKTeyai o bepinreH aexHreni
YKOFapbl

| KapafraHap! o0b/bIcbiHAA "MpoToH-M" 3bIMblpaH

| TacMangafbiWbIHbIH, KynayblHaH 6onfaH 3uAH pecnybamnKa yiiH

8,2 MMAAMOH AonnapAaH actamabl Kypanabl. 2007 KblnabiH,

KbIpKYMeK albiHAa «[pOTOH» 3blMblpaH TacMandafbill Tafbl A3

yWbIPbIIFAHHAH KeMiH Ka3aKCcTaH [AdanacbiHa Kynan  TyCTi.

" Ky/J1ayblHaH B6onfaH 3apaan yuwiH 8,6 MAH. Aoanap Teneyid Tanan
eTTi. byn 3biMblpaH TacManaasblll KapafaHabl 061bIckl He3KkasfaH KanacbiHaH 40 LWaKblpbiM Kepre
KynafaH [17,18].

«MpoToH»  KynafaH epaeH 119 6enwektepi TabbinFaH, coHAal-aK  3bIMblpaH
TaCbIMaNAafbllWTbIH, CbIHbIKTAPbl KyNafaH Ke3ae Ty3inreH amameTpi 45 meTp xaHe TepeHairi 20
MEeTp BOPOHKa Tabbinabl. 3bIMblpaH TacbiMandafblll KynafaH Kesge oHaa 218 ToHHa 979
KMAorpamm rentun (ybITTbl 3bIMbIPpaH OTbIHbI) KanfaH [12, 13].

A.K.Hepnasona (FKHMML) »aHe B.C.Pauyk (KBXA) ganaHbliH, epTeHyiH TyablpFaH Pb «Bpua»

rentun BarbiH Tekcepyae
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AnaTtKka ceben 6onFaH 3bIMblpaH [anafa Kynan TYCKeH 3bIMblpaH
KO3FafblLLbl Kanablfbl

fapeiwmelk KandeikmapOsi 60a06IPMAy H010apsl

Byn npobnemanapabl WeLly yuliH:

o KanaplKkTapabl as3aiTyfa oKenNeTiH TEexHONAorMANap MeH KypacTblpblibiMAapabl
Ka/IbINTaCTbIpy KaXKeT;

o KbI3METTIK Kylenep MeH fblbIMW annapaTypanapabl Koca anfaHaa, e3 pecypcTapsl
OiTKEHHEeH KeMiH KocmocTa naWganaHy ViiH 6GelimaenreH KOCMOCTbIK  KabaplKTapablH,
KYPaCTbIpbl/IbIMAAPbIH 33ipaey KaXKeT;

® DKMNaXKAblH, TiPLWIiNiK 2peKeTi oHe KabAblKTapAblH, KbI3MET icTeyi HaTuxeciHae
TY3iNeTiH KanablKTapapbl FapblllKa YUIKaHAa KOAAaHYAbIH TUiMAIpeK 6afbITTapbliH TaHAAY KaXKeT;

e fapbIWTbIK KanablKTapabl ot 60MbIHLWA iC Wapanapabl anabiH ana OMNaCTbIpy KAXKET;

o Ken makcaTTafbl CNYTHMKTEPAI KaHe annapaTTapdbl KOCMOCKA LWblFapy CaHbIH KbICKapTy
Kepek;

e KoplafaH opTafa adam JAeHcay/blfblHa Ken 3WAH KenTIiPMENTIH KOCMOCTbIK,
KemenepaiH OTbIHbIH Onan Taby kepek [14].

KopbimbiHObI. Afam3aT e3iMi3fjiH, fanamllapbiMbi3abl aanan, Kopfan anmarimel3. Cebebi
OVYriHri KyHi KoplwafaH opTaHblH, Npobaemacs! Kasiprigen xiti 6onmac eai. ereHmeH ae, 6i3ain,
HKepimizaiH mentepi wekteyni 60/ca, 91eMm LLEKCI3, OHbl KaNAbIKTapMeH TONTbIPa aIMaNTbiHAAN
KepiHeai. byn onant emec! paBuTaumMa 3aHbl KOCMOCTbIK KanAblKTapAplH Ken 6eniriH xep
MaHbIHAAFbl KEHICTIKKE KMHanyFa Maxkbyp eTeni. KOCMOCTbI UrepreHimisre KapTbl facblp yaKblT
eTce Ae, aflaM3aT FapbllTbIK KEHICTIKTIi KanablKTapmeH bipwama nactan yarepAai. Tek fapblwThbl
faHa flacTan KoWfaH oK. Kocmoapom opHanackaH meHiH, OTaHbIM, TyFaH »epim KasaKkcTaHHbIH,
[a 0anacbl fapbll KemenepiHiH, KaaablkTapbiMeH nactaHyga. OHblH ©3i KoplafaH opTafa, Con
MaHaa TypaTbiH adamaap MeH aHyapsapAblH AeHcaynblFblHa Kepi acepiH Turidyge. Erep 6i3
©3iMi3i KopluaraH opTara KAMKOP/IbIK ¥acamacaK, KopFamacak, oHaa bipTiHaen TipLwinik ataybl
©3 TipWiniriH xoaapl. Kocmoc Ta KaMKOPAbIKTbl Tanan etefi. OCbl KOCMOCTbI UrepPYAiH, ey bl/ibl
iWiHAe KeNnTereH KeTiCTiKTepre »KeTTiK, eHAi KocMocTbl urepyae Kocmoc neH 6i3ai KoplafaH
OpTaHbl NAaCTaHYAAH KOPFam, SKOJOMMACBIH KaKCcapTyFa Aa 63 Y/IeCiMi3i KOCYbIMbI3 KepEK.
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SUMMARY
The article shows the materials for obtaining high-grade gold. To do this, copper and silver are
displaced from gold ore. The first steps have been taken to obtain gold in our country. And for the
most intensive prosperity of the production of ores from rocks, all new promising methods of their
technology must be explored. This article provides several such methods.
Keywords: gold, silver, copper, gold grade, etching method, cyanide acid.

According to the 30-year contract signed between the British company "Anglo Asian
Mining Pic" and the government of Azerbaijan since 1997, 400 tons of gold, 2500 tons of silver
and 1 5 million tons of copper were produced.

In recent years, gold production in our republic has decreased sharply. During 2023, gold
production decreased by 40% compared to 2022, while silver production increased by
approximately 100%.

Currently, in the Soyudli-Zod gold field, located in the territory of the Kalbajar district,
which was freed from the occupation of Armenian troops as a result of the second Karabakh war,
and whose exploitation coincides with the 3rd millennium,"Chovdar" gold deposit in Dashkesan
district. The exploitation works at "Azergold" CISC have been taken under state control.

According to the mentioned, the mining industry in our Republic has started a new period
of development. Therefore, there is a need for highly qualified personnel in this field, new
discoveries, conducting scientific research works in the territories freed from occupation.

Our country has gold, silver, copper, etc. has metal reserves. The creation of special schools
at the state level for the development of the mining industry requires the training of engineers
with new teaching methods that meet modern requirements. One of the important issues is the
creation of modern laboratories and the conduct of scientific work of Azerbaijani scientists in this
field. Tons of gold have been produced in Azerbaijan for many years. An example of this is the gold
plant operating in Gadabey, Dashkasan and the liberated territories (Kalbajar). New efficient
technological methods should be developed for the intensive development of the mining industry.
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Inspections carried out in Azerbaijan once again proved that Gadabey, Dashkasan, Tovuz,
etc. There are large reserves of iron, gold, silver and copper in the area. Obtaining these metals in
efficient ways is one of the actual problems. For this reason, attention should be paid to this field
at the state level in our republic. Creation of modern laboratories, chemical engineers and skilled
workers are needed for the mining industry. In this regard, in the article, the extraction of copper
and silver, which lowers its percentage, has been studied in the purchase of gold.

As is known, gold minerals used in industry contain copper and silver. Many methods are
used to separate these metals from gold. It should also be noted that the amount of copper in the
gold mineral is higher than that of silver. In the extraction of gold by etching methods, when the
gold is put into solution, it goes into solution with the copper and silver contained in it. Buda
prevents the process of pure extraction of gold. For this purpose, it is necessary to separate copper
and silver from the solution. When gold is obtained by etching, copper and silver go into solution
together with gold according to the following reaction.

Cu + 4NaCN +2H,0 + O3 = Thaty[With who)s] +H20;
Ag +2NaCN + H,0 + O, = Na[Ag(CN)4] + NaOH + H,0;

One of the problems in buying gold is the high interest rate. In order to obtain a high quality
of the gold produced at the Gadabey gold plant, it is necessary to clean it from silver and copper.
Various methods are used to carry out this process. As is known, ores of copper and silver metals,
which are elements of the first subgroup of the periodic system, are also found together with gold.

As we mentioned above, copper and silver go into the solution together with gold in the
extraction of gold. To prevent this, it is necessary to precipitate copper and silver. Copper and
silver Na[(Cu,Ag)(CN),] is in the form of a complex. To precipitate it, the pH of the solution must
be lowered. For this purpose, sulfuric acid is added to the solution. At this time, NaCN, Na in the
solution,;SO4With who), and CuSO4 such compounds are formed. The resulting salts are water-
soluble compounds, so add Na to the solution,S-d solution is added. At this time, silver and copper
precipitate in the form of sulfides. Because they are hygroscopic, they absorb water from the
environment and leave it in the form of mud. Special precipitants are used to completely separate
it from the solution. For this purpose, it is appropriate to use organic compounds with large
molecules, which behave as water absorbents when interacting with water.

During the above processes, HCN is released as a toxic gas. To neutralize this gas, the pH
must be above 9.5. For this, it is appropriate to use calcium oxide or sodium hydroxide as a cheap
means.

HCN + NaOH = NaCN +H-0
HCN + Ca(OH); = Ca(CN), +H,0

In the processes carried out, the pH should be strictly controlled. Thus, the change in pH
reverses the process and causes problems in the extraction of gold. Thus, it is possible to separate
silver and copper from gold by the indicated method. The indicated method is technologically very
efficient as it is inexpensive.

A study was conducted in order to eliminate the environmental damage caused by the
production waste of Gadabey and Dashkasan gold plants. For this purpose, the production wastes
of Gadabey and Dashkasan gold plants were taken and brought to the laboratory, and the samples
were studied. It was found that 1000 ml of waste contains Au - 0.07 mg/Il, Ag - 0.09 mg/I, Cu - 5.3
mg/l, Zn - 2.825 mg/I, Fe - 10 mg/I . Small amounts of Rh and Pd metals were found in the waste.
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AHHOMAUUA.IK0/102UASMbIK HBICAH pemiHde mypMbiCmbiK KGndblKmap asblHbIN, 01ap0blH
30/10/CbI30AHObIPY #0A0apbl MAndaHObl. MHMyMbicma Hasanel KAa0bikmap xcikmenin, 01aposi
WuKizam pemiHoe KonoaHy #0a0apbi Kapacmsipblaobl. AAMaAmMel KGnacbiHOAGF6l MypMbICMBbIK
Kammeol Kandeikmapobl (TKT) alikbiHOQy #aHe COaM mypMbICMbIK KAi0bIKmMapoblH WblFy meaiH
cunammay. TKT-0aH WbIKKaH ap mypsi KocblasicmaposiH 6ap ekeHOieiHe ko3 #emkizy. OnapobiH
a0am O0eHCaysbiFbIHA HaHe KOPUWAFaH 0pmara mepic acep muzizemiHi 0as1e10eHO.

TyliHOi ce30ep: mypmbicmbiK Kammbl Kanobikmap (TKT), aKon02us, 0eHcaysnbiK.

Abstract. As an environmental object, household waste was taken and ways of their
disinfection were analyzed. In the work, general waste was classified and ways to use them as raw
materials were considered. Determination of solid household waste in Almaty and description of
the origin of these household waste. To make sure that there are different compounds that come
out of the TFT. It has been proven that they have a negative impact on human health and the
environment.

Keywords: solid waste, ecology, health.

©3eKkminiei. YWiHWI MbIHXbINABIKTbIH 6aCbl £blbIM MEH TEXHONOMMAHbIH TEOMETPUANbIK,
nporpeccusarsa Herisgenin JamyablH, XoabiHAa. CoHbIMeH bipre agam KbI3METiHiH, eH, ipi canachl
peTiHAe eHepKacin canacbl Aa KapKbiHAbI anfa H6ackin Kenenj. 9pmuHe MyHAaM Typaeri TeHAeHUMS
OYKiN anemre anbiabin Aamylubl enaepaiH, kebiHae TapanfaH. KasakctaH Pecnybamkachl H6yKin
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a71em BoMbIHLIA eH, KyaTTbl 8HEPKaCINTIK aneyeTi bap memnekeTTepiH, 6ipi 6oabin Tabblnaabl. byn
H6annbIKTbiH Bip 6eniri KeHec Ogarbl blablpaybl HITUMXKeCIHAE Kanabl. byn 6enikTiH aca Ken emec
HbonfaHbiHA KapamacTaH Ka3aKkCTaHHbIH, OHEPKaCINTIK canacbl TYPaKTbl XKaHe anfa 6ackin Aambin
Kenepdi. byn canaHbliH, AFHWM GHEPKaCIMN CanacbiHbiH, MIHCI3 emec 0o/sybiHa HalnaHbICTbl Oyn
aTanTafbl TEXHO/IOTUANBIK YPAICTEP KECIpiHEH KOpLUAfaH OpTafa »KafbiMCbI3 GakTopaap acep eTed,.
Hbln calibiH ByKin anemae, coHbiMeH KaTap 6i3aiH enimisge, bnuochepara muanmapararaH TOHHA
CYMbIK, ra3Tapi3i, nacta Tapi3ai KaTTbl XaHe T.6. KanablkTap Tycyae. Ocbl KanablKTap acepiHeH Tipi
oHe eni TaburaTka opHbl ToMac 3anan Kenyge. *MahaHablk ayKbiMAa eHEepKacin canacbiHbIH,
KanAblKTapbl 9CEpiHEH Cy alHa/bIMbl aHe aTMocdepasarbl ra3aapabiH 6anaHcbl 6y3binabl. Tipi
af3anapablH KenTereH Typi KayinTi KaaAblKTapblH 3CePiHEH KONTereH Tipi af3anapfa reHeTMKablK,
neHrenae kayin teHin Typ. Con cebenteH KMbip af3anapdblH, MY/AE KOMbIIbIN KETY Kayni Typ.
OHepKecin KanablKTapbiHbIH MeLwepi bip agamsa WakKaHaa TYPMbIC KanablkTapbiHaH 20 eceaeH
apTbIK Keneai. ArperatTbl KyWiHe ©ainaHbICTbl TONTACTbIPYAA CY/bl €PITiHAINEp MeH Waamaap+ra
apanackaH (opraHMKanblK aHe aHOopraHWKablk), benTapanTbl, CIATINI KoHE KbIWKbIAAbl CYMbIK,
epiTiHAinep »KaTca, cycbi3gapfa nalganaHblifaH Wanbipaap, Maa MeH ecCiMAiK Mmainapbl,
OPraHMKanNbIK epiTKilTEP XaTadbl. Op 6HEPKEeCIn eHAipicTepi 6HIM BHAIpyre faHa HasapaapbiH
ayaapbin KOMManm KOp aMHaibIMbIH Ky3ere acblpaTblH 3/iCTepre Kellce, KopllafaH opTa
NacTaHydaH KopfanblHaapl. A3 HeMece KanblKCbl3 TEXHONOMMAMbLIK KelleHaep YMbIMAACTbIpy
KasKeTTir alKkblH, AFHM Oip KepaiH, WeHbepiHeH acnalTbiH KanAblKCbl3 eHAipictep emec,
Ka/lAblKCbI3 OHAIPICTIK KelleHaep Typasbl Ce3 KeTepinreHi opbiHAabl. by skafaanaa 6ip eHAaipicTiH,
Ka/nablFbl Backa eHAipicke WWKi3aT peTiHAe nargananbiiaabl. Mymbip Kepai MeKeHAEeNTIH caH-
MbIH/aFaH TipLWINiK aTayAblHbIH, ilWiHAe Hep-aHara afam HanacbiHaH apTbIK KMAHAT *KacalTbiH KaH
MeCi XOK eKeH. bacKacblH Oblnalt KonFaHAa, caHasbl TIPWIiNiK Meci caHanaTblH «HOMe sapins»-TiH,
KYHAENIKTI ©Mip KaKeTTiNnirHeH apTblifaH TYPMbICTbIK KaadblKTapbl MEH KYJ/-KOKbICbl OpTaK,
NNaHeTaMbI3bl TYHLbIKTbIPbIN Bapaabl. KacueTTi AanacbiH KO3iHiH KapallblfbiHAaM aananTbiH
Ka3ak «aT ayHaraH Xepae TYK Kanaabl» Aen kactepneyuwi eai. EHAI TabuFaT adacbiHa AeManbICKa
WbIKKAH 2pbip aflaMHblH apTbiHAa KemiHae 10 KMAo KaTTbl TYPMbICTbIK KanAblKTap KanaTbiH
6onabl. KacipeTi KanblH, KasakK danacbiHaa OyriHre AeniH XuHanfaH 22 MAp4,. TOHHA KaaabIKTbiH,
96 MWMANMOH TOHHACbl KaTTbl TYPMbICTbIK KandblKTap eKkeH. byn apHalibl ecenKke anblHFaH Ky/-
KOKbIC aflaHdapblHa TerinreHi. ¥ibl ganambi3farbl Ky/-KOKbIC «KOPbI» Kbl calbiH OipHelle
MWZIMOH TOHHafa Kebenin oTblpaTbiH KepiHeai. AN yablAanaHblH Xep-KepiHae ecenke anbiHbafaH
Tay-Tay Ky/-KOKbIC KaHwama?! KasakcTaH KTK (KaTTbl TYPMbICTbIK KaAAbIKTap) MEH Ky/1-KOKbICTbIH,
97 nambI3blH apHay/bl KYA-KOKbIC anaHjapblHa TeryMmeH faHa alHanbicagpl. TaburaT-byn 6i3gi
KopwafaH opTa. On agam HanacbiHblH CaHACblHAH TbiC, ©34iriHeH nanaa 6onfaH ayHue. [emex,
«ApamaapabiH TabUFATChI3 KYHi OK, TabUFATTbIH, MYHbI alTyFa TiNli *KOK».

TabufaT —agamHbiH BoMbIHA KyaT,KeHiniHe WabbIT, ce3imiHe N1933aT WanafaTbliH yaaaTaTbiH
CYNY/IbIK NeH acemaik anemi, bara xketnec 6annbik. On- bipbIC NEH MO KasblHaHbIH, KAMHap Ke3i.
CoHAbIKTAH Xa/KbIMbl3 «TabufaT afam3aTTbiH ©Mip Hapi,KaxkeTiHHIH Tabblnap cogaH Hapi» aen
AapinTereH.

HymbicmblH MakKcamel: AnMaTbl KanacblHAAfbl TYPMbICTbIK KaTTbl Kanabiktapabl (TKT)
aMKbIHAAY ¥aHE COM TYPMbICTbIK KanablKTapAblH WbiFy TeriH cunatray. TKT-AaH WbiKKaH ap TypAi
KOCbINbICTapAblH, 6ap ekeHairiHe Ke3 »keTkizy. OnapablH agam AeHcay/blFblHa XaHe KopluaraH
OopTafa Tepic aCepiH TUTI3ETIHIH Aanenaey.

3epmmesnemiH HbICAGH — OHTYCTIK aCTaHa — AAMaTbl KafacblHAAfbl TYPMbICTbIK KaTTbl
KanablKTap

3epmmey a0ici: fbinbiMn 6aKblnay, Kaaaranay, 3epTrey.

funome3a: KOKbICTbIH, KOpLUafaH opTafa faHa emec, bi3AiH AeHcayAblFbIMbI3Fa a acepi
6ap.
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TypMbicmbIK  KOKbIC Macesnesnepi MeH OHbl Wewy #ondapsl. EpTene KoKbiCTapabl eHAey
Mmacesieci OyriHrinen 6ipiHWi opbiHAa TypmaraH. Cebebi apampap 63 LWapyallblablifbiHAA
WbIfapFaH eHIMAEPiH eHAEMEN, TYPAi KanTapFa KanTamam, XKapHama »Kacamai KongaHa bepreH.
KekeHicTepaiH KanabiKTapbl Manfa bepinetiH Hemece Kepre ThIHAUTKbILW PeTiHAEe KONAaHATbIH.

ApamaapabiH, ayblAgaH Kanafa Kewyi KYHOENIKTI KOAAaHaTblH 3aTTapdblH, TYTbIHY XaHe
CYPaHbIC KYPbINbIMbIH 63repTTi. Ayblada eHAipineTiH eHimaepai Kanaaa caTy YLWiH »aHe anylblfa
bIHFaMAbl oY YUWIiH KanTay KaxkeT.KanaHblH 3KONOrMACbIHA, acipece y/IKeH Kananapaa XanblKTbiH,
Killi aydaH4a OpHanacyblHA, KOMiK aHe WMHAYCTPUANBIK K3CINOPbIHAAPAbIH, KanAblKTapbl Kana
3KOJ/IOTMACBIHA Kepi acep eTea.

Kellenepre KOKbICTapbl TacTafraHfa TbiMbIM casibiHATbLIH OipiHWIi Ky»kaT 500 »Kbln 6i3aiH
3amaHbIMbI3fa AeliH AduHaaa wWbiFapblaFaH. KOKbICTbIpAbl TacTay YWiH KanagaH TbiC apHaMbl
opblHAap OeniHreH. Con Ke3geH 6acTan KOKbICTapAbl apHalbl OeniHreH anaHlbliKTapFra
(nonuroHaapra) TactanTelH 6onfaH. KananapablH ecy HaTukeciHae H60cC opbiHAap asalbin, an
CYMKIMCI3 MiC }KaHe ereyKyMpbIKTbIH, caHbl Kobelyi HaTUKeCiHAEe KanaHblH 3KOIOMUANbIK, Kafaanbl
Hawapnan KeTTi. Con cebenTi anaHLLbIKTap WbiHbIpayAapmMeH aybiCTbipbiaabl[3].

KanablKTap WblFapaTblH HEri3ri Ke3Jepre eHepKacin, aybla LWapyallblablfbl, YiA-Kal
WapyaLlblNblfbl ¥KaTadbl. Y-*Kal WapyalblablfbiHbIH KaNAblKTapblHa NalaanaHyaa 6onfaH KaHe
TO3FaH, ©3iHiH TYTbIHY KACWeTiH XoWlfaH OylbiMaap MeH maTepuanaap KaTabl. TYPMbICTbIK,
KanablKTapablH Tafbl Bip Typi — TamaK KanablKTapbl. byn KanaplKTap TyPMbICTa TacTasblHaAb!.
TamaK KanablKkTapblHbIH, KayinTiniri onapabiH TYpAeHyiHe 6alifaHbIcTbl.

KanablKTapablH Ke/leMi MeH Kypambl XaHe 0napAblH, anbin XaTKaH aydaHbl XeHiHae Aan
M3NIMeTTiH 60Maybl MaCeNEeHiH, LWelliMiH KnbiHaaTaabl. COHAbIKTaH Aa 6onca kepek Pecnybanka
6OMbIHWA TYPMbICTbIK, KanablKTapAblH KMHAKTANYbl KOHIHAEr CTaTUCTUKANbIK ManimeTTep ap
BAK-aa, FanamTtopaa ap TypAi.

TypmMbicmblK Kan0b6IKMapoblH MoNmMacmaslpblaysl. TYPMbICTbIK KanablKTapAblH KOopLUafaH
opTafa 3WAHAbI 9CepiH a3alTy Hemece 6Gonablpmay YLWiH onapAbl MIHAETTI TypAe KiKTeyre,
TONTacTbIpyfa Typa Keneai. TYPMbICTbIK KaadblKTapabl KiKTey aHe TONTacTblipy aca Kypaeni ae
KMbIH Macene. KanaplKTapapl €H anablMeH arperaTTblk KyhnepiHe 6ainaHbICTbl TOMTACTbIpyFa
6onazabl. byn Kaaimri KaTTbl, CyMbIK *KaHe ra3 Tapi3ai Aen Kiktey 60abin Tabbinazabl. TyYPMbICTbIK
KanAblKTap nangara acbipbliaTbliH XoHe Maklgafa acblpbliManTbiH 6onbin 6eniHeni. Manpara
acblpblNaTbIH }KOHE aCbIPbIIMANTLIH KATTbl *KOHE CYMbIK KaAablKTap, MaHaTblH *KaHe KaHOaNTbIH
TonTapfa beniHesj. aHb6alMTbIH NaiAara acbIPbINATbIH KAAAbIKTapFa yM-Kaapl }KeHAeyaeH eTKi3y
KesiHae Ty3ineTiH KOKbICTap, blAblC-asKTapdblH CbiHbIKTapbl, T.6. »KaTKbl3yfa 6onaabl. blabic-ask,
CbIHbIKTApPbIH KYpbIAbIC MaTepuanaapbl peTiHAe, AFHM Kabbipranapfa Mo3aumka TypiHAae
anbICTbIpyfa, €ciKk anablH, YW ipretacblH apaereHae nanganaHbin KaTagpl. An, mynae
narganaHysa KapamauTbiHAapbl Kemyre kibepineai. MaHaTblH nangara  acblpbliaTbiH
KandblKTapFfa afall KanAblKTapblH, Kafa3 KandblKTapbl — MaKyaaTypaHbl, KYpamblHAA pPe3eHKeCi
bap KanablKTapAabl, TYpAi Mannap mMeH epiTKiTepadi *KaTKkbldyra H6onagbl. byn KanabikTapap
3MAHCBI3 Typre ahHanabipy VWiH Kamepasnblk UexTapda Kafadbl. beniHin WbIKKaH Xblayap
OHAIPICTIK  alMHanbiMJapia Hemece KaHbaWTblH  KanablKTapdbl  3USAHCbI3AAHABIPY  YLUiH
naraanaHaapl. Kenbip KanablkTapabl KOMY anablHAA Kafy apKbl/ibl KOJIEMIH KillipenTyre 6onaapi.

TYPMbICTbIK, KOKbICTap MEH KandblKTapAbl HEri3ri Typaepi keneci Typae TonTacTblpbliadbl :
MaKynaTypa; MeanuUmMHanblK KaaablKTap; iCTEH WbIKKAH Kypan-*KabablkTap; KOAAaHbICTaH LbIFbIN
Ka/sfaH aKKyMynsaTopaap MeH KOPEeKTeHy 31eMeHTTepi; afall KandblKTapbl;MyHal eHIMAEpPiHIH,
KanAblKTapbl; a3blK-TYJIK ©HAIPICTEPIHIH, KanablKTapbl; NOAMMEpP KandblKTap, naacTMmaccanap;
OHAIPICTIK KaNAblKTap; Paan0oaKTMBTI KaNAblKTap; WbIHbl CbIHbIKTAaPbl MEH KaaAbIKTapbl; KYpPblabIC
KanAblKTapbl, TOKbIMA KaAAbIKTapbl XXaHE Tepi;TYCTi MeTaNA CbIHbIKTapbl;Kapa MeTann CbiHbIKTapbl;
OBHrenekTep MeH peseHKe KaaablKTapbl;31eKTPOHAbIK CbIHbIKTAP.
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BYFiHI KyHI TYPMbICTbIK TYTbIHY KanAblKTapblHa
KONAdaHbICTaH LWbIFbIN KanfaH KOMMbIOTEPSIER,
Teneguaapniap  KaHe  yanbl  TenedoHgap,  TypAi
CafNKbIHAATKbIWTAP CUAKTbI T.0. 3/71EKTp Kypangapbl
aTagpl. Ocbl 3N1EKTP KypandapblHbIH KOMMOOHEHTTEPI
KOpllafaH opTafa Ca/bICTbipMasbl TypAe Kemn 3usH
kKentipeai [4]. KopfacbiH, MbIlWbSAK, CypbMa, Kaamumn,
KoBanbT, cbiHAM, XPOM X3He MNNaCTUKTEPAiH ajam
[AEeHCay/blfblHA XXoHEe KopllafaH opTafa 3MAHbI Ken.

TYPMBICTbIK, TYTbIHY Ka/AblKTapbIHbIH, iWiHAE
rMrMeHanblik MakcaTTapAa nanaanaHblinatbiH 3aTTapablH,
Ka/dblKTapbl A3 KOpLUafaH OpTafa XXoHe aJamM AeHCay/blFbiHa 3MAHObI acep eTedi. [nrneHanblik,
KanAblKTap: Namnepcrep; Tecemaep; TaMnoHAap; MakTachl 6ap TaskWanap;rmMrmneHanbik blafan
MalbIKTap.

Erep KanaHblH KyHAi3 — TyHi Bip TbIHOANTbIH eniH eckepcek, aTtanfaH KanablkTap MeH
KOKbICTap YLWbIN, ayblAAbl AacTan, KopwafaH opTafa 3WMAHbIH TWrisyade. Aynadafbl KOKbIC
alaM3aTTblH acepiHeH TyblHAAN oTblp. Taburatra eTe Tamalla bip KacueT 6ap. OHbIH ©3i 6enin
WbIFapFaH KandblkTapdaH bi3diH Kemerimcis-ak, e3iH-e3i TasapTbin ana anagbl. An agam
H6anacbiHbiH, 66nin  WblfapfaH KOH-KOKCbIFbIHAH  aKblN-OMMeEH  eMmipre KenreH  XanbiK,
LApyaLUblbIFbIHbIH, Y/bl, 3UAHAbI KaNAbIKTapbIHAH ©34iriHeH Ta3anayfa TabuFaTTa LWamMa KoK,

Kanosbikmap mypanasl xanneimyciHik. KanablKTapabl KOCbIMIIA WWKI3aT peTiHAe TUIiMAI
nanaanaHy kentereH npobnemanapblH Lewy KOAAAPbiH allyfa MYMKIHAIK Tyfbl3azbl.
KanablkTapapl KalMTagaH KONAaHy KopllafaH opTaHbl KopfaymeH, 6acTankbl MUHepanzapasl,
3NEKTP IHEPTUAHBI YHEMAEYMEH, eHDeK pecypcTapbiH 6ocaTymeH 6ainaHbICTbl KBNTEreH 3aTTap
MeH MaTepunanaap KanablKTapsa }KaTKbi3blna 6epedi, WbliH MaHiHAe onapabl SPTYPAI KaXKeTTiNikKe
Hemece Dacka eHaipicTepre LWWKi3aT peTiHAe KongdaHyra 6onaabl. Kesinge .. MeHpenees
“Xumuaoa Kandeikmap 60aMatiosl, MeK KaHa KoAOAHbIIMAFaH WuUKizam 601a0bl” aen anTKaH.
CoHbIMeH KaTap, 01 03aT 6HIM anyfa TEXHONOMMAHbBIH 6aCTbl MaKcaTbl Naaacki3faH Nanaanbl eHIiM
anyfa barbiTTansaH 60y KaxKeT Aen Te eCKepTKeH.

CoHAbIKTaH, iWliHapa Hemece TO/bIFbIMEH KalTa ©HAeYy apKblibl KaXKeTTinikke
YKapaTblNaTblH 6HAIPIC NeH TYTblHY KaAAblKTapblH eKiHLWIi pPeTTiKk mMaTepuaniblk pecypc peTiHae
Kapayra 6onaapl. biaiH XxanbiK WapyallbiablFbIHAA Kbl CalMbIH LbIFATbIH KaAAbIKTaPAblH KOAEMI
1 mnpAa. ToHHaaan 6onaabl. CTaTUCTUKANBIK MaJTIMETTEpre cyneHcek Bi3iH enae »KMHanFaH CymblK,
OHAIpIC KanablKTapbiHbIH, Kenemi 10 mapAa. TOHHA wWamacbiHaa. Tabufu pecypcTapibiH, KOpbl
LIeKci3 emecTiriHe HalnaHbICTbl 01apbl KeleHai TYpAe nanfanaHyra epeklle KeHin ayaapbin,
atan anTKaH4a a3 KandplKTbl HEMece Ka/fblKCbi3 TEXHONOrMANaPAbl Kacay MKaHe XasblK
LapyaLlbl/iblFbIHbIH, PTYPAI cananapbiHAa LWKKi3aT 6a3acbiH KanablKTapabl KeHiHEH naganaHy
anemeHTTepAiH 2-3% faHa anbiHbin 97-98% naigacki3 Hapce peTiHae TacTaAbiHAAbI.

Ka3aKCTaHHbIH, TYCTi X2HC Kapa MeTanNyprusa canacbiHAafbl KeNTereH eHepKacinTepaeH
OoniHiN WbIFaTblH ra3gap KYKIPT KbIWKbIIbIH anyfa LWMKI3aT peTiHAe nanganaHblibin Kenemq,.
MeTannyprua eHepKacinTepiHiH KypambiHAA KYKipTi 6ap rasgapaaH anbiHFaH KblWKbIA4bIH ©3iHAIK
KYHbl, COHbIMCH KaTap, 1 T eHiMre »KymcanfaH KapKblHblH, Y/ACC Cajimarbl TabuFK LWIKKI3aTTaH
OHAIPINTEH KYKIPT KbllWKbI/bIHA KapafaHaa 2 ecefei TomeH.

Kasipri ke3ae KaszaKkctaHaa 20 mmaanapa TOHHaAaH acTamM KaaablKTap, CoHbIH, iwiHae 230
MWNIMOH TOHHA PaAMOaKTMBTI KanaplkTap 6ap. MapnameHTapuain, “Kanapiktap” Typanbl 3aHpliHAA
9p agamra *KblnbliHa 60 TOHHA KanablKTap Ty3ineai aen ecentenreH [1].

Anam emipiHiH, cananblK *KaKkcapybl agam CaHbIHbIH, ©CYi aliHana KopluaraH bUoKyne meH
buochepa MyMKIHAITIH WeKTenai. FolabiMM AepeKkTepre cymeHcek AyHUexy3inik buochepa meH
JKOMKYMEHIH, MYMKIHAiT »Kep OeTiHae 7-8 mapa agamsa keTkinikti. OHECKO pepektepiHe
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cyMeHcek bruocdhepa moaeni TYpFbICbIHAH Kep BEeTIHIH, TYPFbiHAAPbI 6 MAPAKA KETYi KPUTUKANbIK,
neHren 6onbin ecentence, Tabusn pecypcrap o3iHiH Aamy TYPAKTbIAbIFbIH YKOFANTy CaTbICbiHAA
bonagpl. [yHue kysiHaeri aemorpaduanbik KardandplH,  Aamy TeHAEeHUMACbl  AafaapbIc
YafdanblHA, dKONOTUANBIK KPU3UCKE, COHbIH, ilLiHAE «MYCOP KPWU3MCIHE» TiKkenen Ko awyaa.
CoHAbIKTaH, eHAipiC NeH TYPMbICTbIK KaAAblKTapdblH 6CYyi CEH OHbl EKiHLWI PeTTIK WKKI3aT peTiHae
naraanaHy — b6yriHri TaHAafbl SKONOTMUANBIK KIKEMKecTi macenenepit, bipi.

TYPMbICTbIK 3aTTapAblH, KaTTbl Ka/AdblKTapbl - KOAAAHbIY KACUETIH KOMFaH MYAiKTep, onap
TYPMbICTbIK NalZanaHy KanablKTapblHbIH Heri3iH Kypanapl. KblablHa MycOp Kenemi KeHiHeH 3 %
aptyaa. TM/ enaepi 60MbIHLWIA TYPMbICTbIK, KaTTbl KandblKTap *KblabiHa 100 maH. ToHHa 60ca
OHbIH 7% 6eniri KasakcTaHHbIH, MeHLiriHe TUicTi ekeH. KasakcTaHaa blibliHa 3,8 MApad. TOHHara
MYbIK KanablkTap wWbifapblnagsl. OHbiH opTa ecenned 10 % - 15 % kanTa eHaeydeH eTei.
OHAIpicTiK KanablKTapabiH, 35 % KalTa eHaence, TYPMbICTbIK 3aTTapAblH, KaTTbl KaAablKTapblHbIH,
TeK 3-4% faHa eHaenedi. HerisiHeH KanaplKTap KOKbIC XMHAMaTbIH Xepre anapblabin TacTanabl,
KOKbIC TacTay Ke3aepiHiH caHbl KazaKcTaHda 11 mbiHfFa »KyblK. OHAafbl KangblKTap 82 mapa,.
TOHHafa AeliH xeTedi. TYPMbICTbIK KaTTbl 3aTTap KaaAblKTapbliHbIH KeJEeMi MEH Kypambl CaH TypAi
KOHe 0/ enfj MeKkeH MeH aliMaKTblH, epeKLlenikTepiHe FaHa eMec, Kbl Me3riniHe T.6. kenTereH
dakTopnapFa BannaHbICTbI.

Ken engepde TYPMbICTbIK KaTTbl KanAblKTapAbl *KOWOAbIH, HEeri3ri onbl-epTey, OAaH
CMpEeKTey KONAaHbINaTbiH 3AiC - aspobTbl KaHe aHas’pobTbl bepMeHTTep KemeriMeH eHaey
)aTazbl. TYPMbICTbIK KaTTbl KandplKTapAbl 6yn aaictepAi KOAAaHbIN, KanTa eHaey MYMKiHAjr
KanablkTapapiH  Mopdonormanbik  KypambiHa  (70-80%  OpraHMKanblK — KaHATblH  YKaHe
HroblablpaTbiH dpaKkuma bonFaHabIKTaH) Tikenen Tayenai [10]. TypMbICTbIK 3aTTapAblH, KaTTbl
KaNblKTapbl Kana MeH enfi mMekeHAep YUWiH 3KONOruANnblK 3uAHAbl GaKTOPAbIH, XaNblKTbIH,
CAHUTAP/AbIK Kafdalbl MeH KOfaMAblK TUIMEHAHbIH, MaHbI3abl  KepceTKili. TypMbICTbIK
Ka/a4blKTapabl oto aaicTepi ilwiHae HipiHWi OpblH KaTTbl 3aTTap CakTay NoJMIoHbl eHuWiciHe Tuei,
cebebi kanablkTapabiH, Tek 10% faHa epTeneai. Ocbl opanaa 6aca anTa KeTeTiH XaWT, XajblK
apacbliHAa, erep KaaablKTap 3apapcCbi34aHablpblabin KEMISCE, 3UAHCHI3 AereH CUAKTbI Ke3KapacTap
KanbinTackaH. LWbIHAbIFbIHAA KanablK NOAUMTrOHAApbl 6asay acep eTeTiH MWHa Aeyre 6onadbl, on
OHAafaH Kblnaap 6oWbl KopllafaH opTafa acep eTin, TypfbiHAapfa 30p Melepae api
9KONIOMMANbIK 9Pi 9NEYMETTIK 3UAHbIH TUri3eai. KanablkTapablH Tabusn biablpaybl aca y3akK yakbITKa
co3blnaabl. Mblcanbl: Kafras Kandblebl e34iriHeH biabipayfa 2-10 b, KOHCEPBI KanbbipbiHa-90
b, noAnaTuaeH naxket- 200 Kbla, aMHEKTIH, biabipaybiHa 1000 bl KaxkeT. byn 6afbiTTarbl
aBTOPAAP MYMbICTApbiHA CYMEHCEeK aTTbl 3aT KanAblKTapbl *KUHAKTaAFaH NOJAUIOH TeK Kep BeTiH
JlacTan KaHa KoMmal, »Kep acTbl cynapbl MeH TepeHairi 20 m AeMiHri TonbipaKTbl 4a 1acTalbl eKeH
[2,3]. CoHbIH, iWwiHae cy KypambiHaa Fe, Ba, Cr, P, Ti, Ni Cl voHaapbl MeEH aMMOHWI KaHe HUTPAT
MOHAAPbl PyXCaT eTiNreH WeKTiKk KoHueHTpauua (MNAK) 2-geH 100 MAK xeTkeH. OcblaaH HacKa
nactaywsl komnoHeHTTepre: Co, W, Mo, V, Zr, Pb, Bi, Zn, Li, Sr xeHe T1.6. »aTagbl. byn
3N1IeMEeHTTEPMEH JlaCTaHFaH cy - Tipi opraHMam yuiH 3uaHabl. COHbIMEH KaTap Tabufn opTaHbl
KOKbICTaH OeniHreH Ouorasgap-meTaH, KeMIipKbIWKbIA rasbl, CMHTE3-ra3 nactanabl. OnapabiH
Me/ILepi CaHUTapAblK HOPMaHbI dA4eHeLle ece apTbiNn KeTin, agamsa 3MAHbIH TUriseai. KOKbICTafbl
KanablKTapablH, BMONOrMANLIK biAblPaybl MEH XUMUAbIK TOTbIFYbl KON Me/Lepae *biay bene
OTbIPbIN Kenae e34iriHeH TyTaHyfa aKene,i.
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KandeikmapobiH xcikmenyi. Anam 6anacbiHbiH Ke3-KenreH LWapyallbliblK ic-apeKeTi
2PTYPAI KanablkTapmeH brocdepaHbl nactaiabl, Oy XanblKTbiH AeHCAY/bIFbl MeH emipiHe, daopa
MeH dayHa TypJepiHiH KbICKapblayblHa, KoOplafaH opTajarbl Tene-TeHAiKke Kayin-KkaTtep
Tyablpadbl. KeH yliHAinepiH, eHepKacin TacTaHAbIAAPbIH, KOKbICTapAbl, Aana Wen-wanamaapbiH
TEeK KoplwafaH opTaHbl Oy3aTblH NacTafbilTap Aen caHayfa 6oamanabl, onap KyHAbl LWMKI3aT
Ke3aepiHe »kaTagpl. Kasipri keseHaeri fblibiM MeH TEXHMKaHbIH, Aamy AeHreniHe calikec abaeH
eTinaipinreH TeXHONOMMAHbIH, OKTbIFbIHA OalnaHbICTbl OnapAbl eHAeN KyHAbl eHiMmaep any
23iplle »KOoNfa KOoMblIMafaH, COHAbIKTAH OynapAbl CakTayfa, XOKfa, Tacyfa, Kemyre, 3UAHCHI3
Typre avHanablpyfa KenTereH KaparkaT, JHeprus, yaKkbIT KYMcanbin »KaTblp.Epeklle Hazap
ayaapyra XaHe KigipTnen oHaeyre »aTtaTbiH KandblKTapFa TYPMbICTbIK KaablKTap aTadbl, cebebi
OCbl KanAblKTapAblH, Melepi MeH 3pTypAai aypyiap 3NUAEMMUACLIHbIH, apacbiHaa Tikenen
H6annaHbic B6ap. AKLL-Ta TypmbICTbIK KaTTbl KanabiktapabiH 41%-i "alpbikwa KayinTi" 60abin
TOnTacTbipblnaapl, an Benrpusaga 33,5%-i, PpaHumana - 6%-i, Pecenae - 10%-i, Yabibputanmana -
3%-i, Utanna men HKanonmaga - 0,3%-i. HKbeinbiHa MacKkey KanacblHaH LWbIFATbIH TYPMbICTbIK
KaNObIKTbIH Menwwepi 16 maH. M3, AamaTtblaaH - 3 MaH. m3 yeTinae. biablHa yaKeH Kananapga 6ip
ajamfa WwakkaHaa Kannbl 300 Kr TYPMbICTbIK Kandplk Kenedi, OHbIH iliHAe a3blK-TYAIK
KanablKTapbIHbIH XblAablk Mmeawepi 80-90 Kr. 1 T a3bIK-TYAIK KaAAblKTapblHbIH, KYHap/blfbl OpTa
ecenncH 250 Kr AsHAi XcM-LenTikiHe napa-nap keneai. Pecelt fanbimAapbiHbiH, MaaiMmeTTepiHe
CYMEHCEK, OCbl MOALIEPAI KeM pPeTiHAe Man ecipy canacblHAa NalganaHfaHaa 45 Kr-ra AemiH
WOLWKa eTiH anyfa 6onaabl. TYPMbICTbIK KanablKTapabl naraanaHbai tacTanTbiH 60ncaK, oHAA
dPTYPAI aypynapbl KO34blpaTbiH OWAKTbIH KO3iH allybiMeH KaTap, 6ipa3 ep KenemiH nanaacbi3
epre alHanablpambls.

EKiHWI peTTiKk aHepropecypcTapabl TMiMAI NakaanaHyabliH, XablKLLapyallblAblK MaHbI3bl
oTe 30p. EKiHWI peTTik aHepropecypcTap AereHimia Tikenel Tan ocbl OHAIPICTIH, OHIMAEPIHIH,
KaNAblKTapblHbIH, *aHAaMa KeHe apanblk eHIMAEPiHIH SHepreTUKanblkK NoTeHUManaapbl. EKiHWI
PETTIK aHepropecypcTtap 3 Tonka beniHesi:1) »anrbiwTap (Ha, CHg, CO, new rasgapsl, Ma, Wwanblp
LUennonosa  KeHeT.b.); 2)  Kbiay  (GeniHreH  rasgapdplki,  eHimAepaiki,  KaHama
OHIMAEPAiKI,CybITblNaTbIH - CYyAbIKi, 3K30TEPMUAAbIK  Peakumsanapabiki);3)  TeXHONOrUAbIK,
annapaTTapAaH LWbIfaTbiH ra3 6eH CyMbIKTbIKTapAblH KbiCbiMbl. EKiHLII peTTik aHepropecypcrap
XMMUANBIK OHAIPICTIH, a30T KyKipT, dochop, XN0p KOCbIAbICTAPbIH, COAaHbl LiblFapaTbiH KaHE
MYHan-XMMuUs cananapbiHAa nanganaHsinagbl. HKaHfbllTap KasaHAblKTapda OTbiH peTiHae
KonaaHblnadpl.  BeniHreH  Kblly  KandblKTapAbl  ©HAEWTIH  KOHAbIPFblAapAa,  *Kblay
anbipbacTarbiWTapaa Kenbip 3aTTapabl Kbi3ablpyFa KOAAaHbINaAb!, OCbl KaFaanapMeH Xblayabl
TYTbIHY  KaXeTTifiriH ~ TemeHaetyre  6onagpl.  KbicbiM  yTuAM3auuansik  TypbuHanapaa
KOMMPEeCCopnapabl, COPFbIUTAPAbl, *KeNAeTKITePAi KYyMbIC iCTeTyre KO/4aHblNadpl »KaHe
3/1EKTPO3HEPIUA aslyFa NanaanaHblnap.

Kasipri yakbiTTa AyHue Ky3i BOMbIHLIA Kep KOWHbIHAH bl cabiH 100 mapa. TOHHafa
[eliH pyaa, KypblibiC MaTepuanaapsl, OTbiH (4 MAPA. T MyHal XaHe ras, 2 MApA. T Kemip) 6eTki
KabaTKa Wblfapbl/bin OTbipblNaAbl, WamameH 92 MH. T. MUHepPanbl ToIHANTKbILITAP MEH 2 M/IH.
T. Y/Ibl XMMUWKATTap nanganaHbiabin, ofap Aa xep beTiHe Tapanadbl. Atmocdepara 200 mH.
TOHHaHbIH, YCTiHAE KOMIPTEK OKCMAI, 53 M/TH. TOHHaAaM a30T okcnaTepi, 50 MAH. T KemipcyTeKTepi,
146 MAH. T KYKIpTTIH AnoKenai, 250 MaH. T WaH ras Topisai KanablK peTiHae welFapblaagsl. An cy
KOMManapblHa bl calbliH opTa ecenneH 32 mapa,. m3 TasanaHbaraH cy, anemaik myxutrapsa - 10
MIH. T IeMiH MyHal TacTanbiHblNaapl. Ocbl XKafaannapra 6anaHbICTbl KOpLIafaH opTaja naiaa
H6onfaH KoNarcbi3 e3repictep KamTbIMCbI3 Typre alHaabin oTbIp.

KanablKTap LWblFapaTblH Heri3ri Kesaepre 6HepKecin, aybl-Wapyallblablfbl, YiA-Kak
WapyaLlblNblfbl KaTaabl. OHEPKeCin KanablKTapblHbiH Meslepi 6ip alamfa WaKKkaHAa TYPMbIC
KanablkTapblHaH 20 eceneH apTblK Keneai. ArperatTbl KyMiHe 6alnaHbICTbl TONTACTbIPYAA CyAbl
epiTiHAiNep MeH WNamaapfFa apanackaH (OpraHWKanblK »KaHe aHopraHwWKanbik), GentapanTsbl,
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CINTiNi *aHe KpllWKbINAbl CYMbIK epiTiHAiNep *aTca, Cycbi3aapFa NanaanaHblAfaH Wakblpnap, Man
MeH ©CiMAIK Mannapbl, OpraHMKaiblK epiTKilWTep »KaTadbl. OP OHEPKecin eHAipicTepi eHim
eHAipyre faHa Ha3apaapblH ayaapbin KOMMal KOop alHabIMbIH KY3ere acblpaTblH aicTepre
Kellce, KopllafaH opTa JlacTaHydaH KopfaabiHadbl. A3 Hemece KandblKCbl3 TEXHOMOTUAbIK,
KeleHaep YMbIMAACTbIPY KaXKeTTir anKbiH, AFHKW Bip KepaiH weHbepiHeH acnanTbiH KanablKCbi3
BHAIpiCTep emec, KandblKCbI3 6HAIPICTIK KeweHaep Typasibl C63 KeTepi/ireHi opbiHAbI.

byn xafnanaa 6ip eHAipicTiH Kanablebl 6acka eHAipicKe WWKI3aT peTiHAe NandanaHblaaapl.
KanablKTap ete Ken meslepae nangansl KeHAepai WbifapfaHda KeHe bHanbiTKaHAa nanga
bonaapl. Kasipri Kesge KondaHblnaTblH TexHosornanapfa OalnaHbiCTbl 6acTanKkpl asblHFaH
WKWKi3aT MeswwepiHiH, 10 naibi3bl Kanablkka arHanbin oTbipagpl. OcbifaH 6alnaHbicTbl 60C
YbIHbICTAH TYPaTbIH Taynap nanga 6onaabl, Ken Kenemii cynap arbiHFa xibepineai.©HepKacinTik
KanablKTap XMmuUa-OU3UKabIK, TOKCUMKAbIK, SPTypAi OMONOrManbIK KacueTTepi bap Kypaeni
NOJIMKOMMOHEHTTI 3aTTapAblH, Kocnanapbl 60abin Kenedi. KanapikTapabiH, TEXHONOTUANbIK, LWbIFY
TeriHe 6alNaHbICTbl, XMMUANbIK TabuFaTbiHa OalNaHbICTbI SPTYPAI KnaccudurKkaumacel bonaapl.
Bi3fiH, enimizae KaTa eHAey XKaHe KeMyAiH WblFbiHAapbiHa 6a MAaHbICTbI KayinTi 3aTTap Keneci 4
Knaccka 6eniHenj: 1. ©Te KayinTi. KypambiHAA CbiHaMN KaHe OHbIH, KOCbI/bICbl 6ap, MblLWbSK, Kauni
LMAHMKTI, CYpMe KOCbIabiCTapbl 6ap KanablKTapabl KaTKkbl3aabl. 2. Mofapbl KayinTi. KypambiHAaa
XN0P/bl MbIC, MbIC CY/IbdaTbl, KOPFACbIH KOCbINbICTapbl 6ap KanablKTapapl *aTKbi3aabl. 3. OpTalla
KayinTi. KypambiHaa KopfacblH okenaTepi(PbO, PbO,, Pb304), HUKeNb xnopuabl, T.6. KOCblAbICTaPbI
H6ap KanablkTapbl *KaTtaabl. KayinTiniri a3. KypambiHAa marHnin cynbdaTbl, docdaTrap, MblpbILLTbIH,
KOCbI/IbICTapbl 6ap 3aTTap *KaTKbl3blNadbl.

KanablKTapabiH XKiktemeci keneci benrinep 6oMbiHLIA alKblHAANAAbI:KANAbIK TY3i1y OpHbI
(eHAipic canacbiHa GanNaHbICTbI);OHAIPIC LUMKNIHIH, Ke3eHi;Kanablk Typi;KoplaraH opTafa sKaHe
aflaMfa 3MAHObI acepi; KonaaHy BafbiTbl; KONAAHbIC SCepi.

OTaHAbIK CTaHAaPT OoMbIHWA «3UAHAbI 3aTTap KAAacCMPUKALMACHI }KaHe OpTak, Kayincisaik
TananTapbl», 6apAblK eHAipic KanablkTapbl KayinTiniri boMbiHWa 4 Knaccka Kikteneqi: bipiHwWi
KNacCKa — aca KayinTi, eKiHWi KAacCKa — »Kofapbl KAayinTi, YWIiHWI KNacCka — opTalla KayinTi, an
TOPTIHLWI KNaccKa —KayinTiAiri a3 KaaablKTap Kataipl.

Erep ae KanablKTapaa CbiHaM, Kaauii XJ0PKbILKbIAbI, YLWXJA0PAbl CYPbMa, MbILLbAK OKCUA
oHe 6acka aa yabl 3aTTap 60/s1ca, on1ap HipiHLWI KNaccKa *KaTKbl3bladbl. X10pAbl HUKENb, XI0PbI
MbIC 60n1aTbiH 60/1Ca, eKiHLI KNaccKa »aTabl.

HRikTemenepaiH HerisiHAe OpTanblK XXMHAKTAy CXemaapbl Xacanadbl, 0n1apabl eKiHWI peTTi
nanaanaHyfsa acblpy aHe O/ KanAplKTapAblH KopluafaH opTafa 3uAHAbl acepiH Honablpmaybl
KapacTblpblnadbl. bapabik KaTTbl OHAIPICTIK KanabikTap 2 Typre beniHeai : 1. yabl Kanabiktap; 2.
y/ibl eMec KanablKTap.Ynbl KangplkTap e3i bipHelle TOMKa Kikteneqi, onapablH, Kenbipeynepi
TOMEH/JE KOPCETINTeH: KYpaMblHAa MbllbArbl 6ap OpraHuKaablK emMec KaTTbl Ka/[blKTap »KaHe
Wnamaap, cbiHabbl 6ap KanabIKTap, KypamblHAa: KOPFacbiH, UMHK, CYPbMa, BUCMYT,KODANbT KaHe
T.0. Kanabiktap; KypambiHaa docdop »KaHe GpTopbl Hap KanaplikTap MeH Waamaap, Ko4aHbICcKa
KapamanTbiH OHEe  TblMbim CanblHFaH nectmumarep; rafbBaHWKanblK  eHAipic
KanAblKTapbl;MyHaNXMMUS KoHe MyHaneHaeyAaeri KanablKTap; XPOMKYpamapbl
KanablKTap,Wwnamaap,Temip KapboHunbaepi 6ap KangblKTap. Yabl KanablKTapabl KUOAbIH,
UHaAKTayAblH, 3UAHCHI3AAHAbIPYAbIH, *KaHE KOMYIiH Tacinaepi MeH TopTibi XMMMANbIK 3aTTapablH,
KayinTiNiK KnacblH eckepe OTbIPbIN Xy3ere acbipblybl TUIC, COHbIMEH Bipre XyMbICLWbIIAPAbIH,
Kayinci3AiriH, KopllafaH TeppuUTOPMUSAHbIH NacTaHyblH 60/ablpMayabl KoHe KamTamachbl3 eTyi
KepeK. KypambiHAa yAbl 3aTTapbl Hap KaTTbl KanablKTapabl KOMMaAa ycTayfa, COHbIMEH KaTap
eHAipic anaHaapblHAA WAAMAbI KUHAFLILTAPAb! XKIHE LWAAM KUHANYbIH OPHaNacTbipyfa pyKcaT
eTinmenai. [11]
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TypmbicmelK  KandelKkmapobl Hok a0icmepi. TYPMbICTbIK KaTTbl KanAblKTapAbl KO
YONZapbIHbIH, Bipi - opraHMKanbiK TbIHAUTKbIW KOMMOCTKA aiHanablipy 6osca, ekiHwwi 6ip 6arbITbl -
aiHanManbl UMAMHAP 6GapabaHaap (avameTpi 4 meTp, y3biHAbIFLI 30-60 meTp) KemerimeH
buonornanbik Kanta eHaey. Ypaic agamHaH TO/bIK OKLIAyAaHFaH »Kafaanaa eteai.

byn a4iCTiH eH, KMbIHAbIK TyAblpaTbiH CaTbiCbl TKK cypbinTan, angblH ana eHAEYAEH OTKi3y.
Cebebi 6i3miH enimizge XanblKTaH TYPMbICTbIK KandblKTapabl andblH ana ipikren, Tasa
KanablKTapabl 6eneK KUHAUTbIH OPblH ECKEepifIMereH, OCbliHbiH HaTuxeciHae TKK ipiKTenTiH,
eKiHLWINIK WKWKIi3aTTbl: NAEHKa, Kafas3, TYCTi KaHe Kapa MeTasdpl, WblHbIHbI ©enin, Ta3ananTbiH
KOCbIMLLI@ 3aBO/, CanyAdblH KaxKeTTiri TyblHAaNAbl. OKiHilKe opal TYPFbiHAAPAbIH SKONAOTUSASbIK
MaaeHueTI TeMeHAiriHeH TYPMBICTbIK, Ka 4blKTap KOHTeNHepnepiHe bosaynap,
NIOMUHUCLEHUMANBIK Namnanap, 6aTtepeanap T7.6. ayblp MeTanaap KandblFblIMeH acTanTbiH
3aTTap Tactanaabl. On 6MONOIMANLIK KalTa eHAey eHIMAEPIHIH NacTaHybIHA aKeneaq;.

KanosbikmapdsiH xcoliblay mMep3imiHiH y3akmeirel. Kep beTiHoe MunannapaTasaH TOHHA
TYPMbICTbIK KanablKTap MeH KOKbIC 6ap. MblagaH »Kblafa apTbil Kene »KaTKaH KaadblKTapdblH,
KOpLlafaH OpTa MeH aflam AeHcaynblFbiHa KaTep TeHaipyae. OHbIMEH Kypecy YLWIiH Kanablk neH
KOKbIC OH/AEWNTIH 3ayblTTap MeH KacinopbiHAap JAa KenTen awsbinyga. CofaH KapamacTaH
KanaplkTap kebelmece, azaimai oTblp. byfaH agamaapabiH ©34epi Ae KiHani. KoKbICTbl apHalibl
aliKTepre TacTamanabl Hemece 0OacKanan KO/NMEeH OnapfblH Ke3iH Xotofa TannblHOaMAbI.
MyHAalM KanablKTap MeH KOKbICTap KaHLa yaKblTTa ©34iriHeH *KOMblAaTbliHbl Typaabl MblHaaal
KbI3bIKTbl MaAIMETTEP KenTipyai *KeH Kepin OTbIPMbI3.

w -

Ac KanablkTapbl 6ip an *aHyapnap meH [@3eTTiH e34iriHeH Tayapfa KanTanaTbiH
lamacbliHAaa KYCTapablH, )KoMblay mep3imi 1 KapTOHHbIH, *KOMblAYbl
KOMblnaapl. CaHFbIPbIFbl MeH anpaaH 3 afa aeninri YWiH 3-4 alh KepekK

Teseri e34iriHeH YaKbITTbl a/1aflbl EKEH. KepiHea,.
}oMblaybl 15 KyH
KeTeai

TabufaTTbiH 031 Ae KeHce Kafasgapbl 2 TniciHwe o KypblabiCKa

KOKbIC TaCTaMTbIHbI XblNaa XKonbinaapl. CaKTa/imaFraH apHanfaH Temip
TaHKANAbIPYbl MYMKIH. KYPbINbIC apmaTtypanapbl —
Ananpa, WelHAbIFbI CO. TaKTalNapblHbIH, 11-13 xblnga
MiHe, KapaHbI3. Kypan, )KoMblay mep3imi 10 blAbIPANAbI.
Y3iNin TYCKEH anblpak, Yblfa CO3bINYbI
Kypfak byTa 3-4 alifa MYMKIH.

AeWiH }Konblnmanapl.
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KOHCBepBI Kipniw neH 6eToHHaH ABTOK®NIK donbra — *Komblny

KanbblpaapblHbIH, TYpaTbiH KaaablKTap AKKYMYATOPbI - mep3imi 100 *Kbin
}omblny mepsimi — 10 MEH KOKbICTbIH, OoMblny mep3imi —
bl owmblnybl ywiH 100 100 »*bin.
XblN KeTea,.

BaTapelika- *Koiblny MalmnHaHbIH, ni kesgeceTiH, TinTi, W bIHbI

Mmep3imi 100 bl AeHreneriHin AAKTbIH aCTblHAA Ka/AblKTapbIHbIH,
LIMHAChl — blablpay opanfbl 6onbIN KOMbly mep3imi
mep3imi 120-140 xbla  KaTaTblH TYPMbICTbIK, 1000 *blngaH
KanablKTapablH, 6ipi — acagbl. TinTi, 12-15
KaHbIATbIP/bI ypnaK ayblCKaHLIa
DaHKinep »orblaysbl KOMbIIMal XKaTa
VLWWiH Kem aereHae Bepyi MyMKiH.

500 bla Kepek.

Kandeikmaposl Kadeee »apamy.Kes KenreH ymaeH icTeH LWbIKKaH, KepeKcis 3aTTapapiH,
Tabblnapbl aHbiK. Con Kepekcis 3aTrapdbl Janafa flakTbipMal, naihgara acbipbin KepAiHiz 6e?
OpalbiH TanKaH afam Kya-KOKbICTbIH ©3iHeH ae e3re bipaeHe kacan woirapadbl. On yWiH Kmuanfa
KaHaT O6iTipin, akblnfa »KyriHceHi3 6onfaHbl. Ci3 Kacan WblfFapfaH HIPCEHIH TyTbiHyfa TUIMA|
bonfaHbl ab3an. OpuHe backagaH epek, e3retle 6ip Hapce onan TabamblH AeCiHi3 TINTIi KepemerT.
Ocbl opanga 6i3re dayapa MaptuHe, [xelH MepKUHC KaHe PUHY aTTbl CypeTLWinep KemMekke
keneni. Onap 6i3re KaxkeTci3 AyHMenepai Kanan nanganaHy KepekTiriH kepceTesi. basfbiga bip
AaHbllWNaH «9NeMfi KOKbICKa TOAAbIPbIN KalTeci3. byn anem OHCbI3 Aa nacy» AereH ekeH. byn
ce3aep 6i3aiH oMMbI3Fa 421 Kenin TypfaH CUMAKTbl. EHAele KepeKci3 3aTTapbl KKepeKk» Kblabimn
YApeHeniK.

Mnactmacca 6eTenKkeciHeH »kacafaH 3aTTap
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PoanaaH »kacanfaH cepe [MTapadaH »KacanfaH cepe Ecki poAanbaaH »KacanfaH
cybypkak,

KopbimbiHObI.KOKbIC BipTiHAEN ©PKEHWETTIH MOHCTPbIHA alHanadbl. KOHOMMKAHbIH,
Kasipri skafaambl MeH KYHAENIKTI eMip MaAeHMETIHIH, apKacbiHAa, aaamaap a1i KyHre aenid oyn
aflam KacafaH ecKepTKilTepi apacblHAa y3aKKa CO3blIMAYLWbIAbIKTA emip cypeai.bizgin enimine
TYPMbICTbIK KOKbIC Macefieci eH o3eKTi macesie 60/bin Tabblnaabl. XanblKTblH CaHUTAP/IbIK-
TUTMEHaNbIK epexkenepre CaMKECTINH, HEeFYPabiIM MYKUAT KaHE YHeMAi KapbiM-KaTblHaC »Kacay
KayKeTTiNiriH, Taburn pecypctapabl YToiMabl NakganaHyapl TYCiHY MaHbi3apl.

TaburaTka ToH emec 3aTTapAblH blAblpaybl OHAAFaH KAHe Ky3dereH Kbinaap 6oibl
Ya/FacbIn Kene »aTkaHbl 6enrini: karas: 5-10 kb, Temip: 100 »bla; naacTMKanbik naket: 200
*Kbla; naactuk: 500 XKbia.

Apam bHuocdepaHbiH, beniri 6o0nbin Tabblnagbl, OHbIH, Kaf4aWblHbIH, Hawap/iaybl OfaH
KayinTi. ©OMip cypy OpTaHbl3Abl 3epTTey eTe MaHbI3abl, OHbIH, KOpllafaH OpTa KafaannapbiH
¥KaKcapTyFa TblpbICbIHbI3.Erep 6i3iH KanaHbiH 9pbip TypFbiHbl By Typanbl onaca, 6acka naacTuk
beTenKkeHi cangapbl Typanbl eckepTnec bypbiH, TabuFaT anaekanaa Tasa bonaabl.

OcCbl *KYMbICTbIH, HITUXKECiHAEe Keneci ic-wapanap aHblKTanabl aHe eTkizingi:1. MekTen
anaHaapbl MeH MEeKTENTiH KoHe TOFaHHbIH, XKaHblHAAfFbl canbak alMMarblHAAFbl KOKbICTbI KMHAY
HOoMbIHIWA YNbIMAACTbIPbIAFAH 3KONOTUANBIK penatep. 2. TYPMbICTbIK KOKbIC Kayni Typanbl
TYPFbIHAAP apacbiHAda HacuxaT XKyprisingi. 3. ©3 cbiHbIObIMbIZOEH 3KONOrUAMbIK Oinim TapaTy
HbapbicbiHAa «KoKbicneH He icTeyre 60/1aAbl?» TaKblPblObIHAA 3KONOTMUANBIK CEMWHAP OTKI3in,
TaaKblAay.
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MICROORGANISMS INVOLVED IN THE RESTORATION OF FERTILITY OF DARK BROWN SOILS
!Beiseyeva Gulzhan Beiseevna, doctor of Agricultural Sciences, Chief Researcher

2Zhumasheva Gaziza Karagulovna, biology teacher, teacher-researcher

1Kazakh Research Institute of Soil Science and agrochemistry named after U. Ospanov, Kazakhstan,
Almaty, Al-Farabi Ave., 75 V

?School-gymnasium No. 139 named after Akhmet Baitursynov, KSU, Kazakhstan, Almaty,
Auezovsky district, Cherepanov Street, 14

AHHOMAUUA. Mbin calibiHFel KEKeHIC OaKblO0apbiH e2y MoHe ee2emauuscbl Ke3eHiHoe
a2poMmexHUKasnblK eHOey, cyapamsiH cyoblH 6yniHOipy apekemi monbipakmelH KypblibiMObIK
aepeaammapbiHblH  HAWAPAQYbIHG,  2YMYC — 3amMmapblHbiH — 0e2padauyusacbiHG,  KOpPeKmiK
anemeHmMmepOiH WbIFapPbIAYbIHO HAHE KyH2ipm KAPAKOHbIP MonsipakmapobiH KyHAP/bl/biFbIHbIH
memeHoeyiHe anbin  Keneodi. Mymbicma — a2ponaHowagmmels — KyHeipm  Kapd — KOHbIp
moneIpaKmMapsiHOa monelpakKmysinyypoiciHe KambIiCameoiH MUKPOOPpeaHU3MOepoiH
(6akmepusanapobiH, aKmMuHoMuuemmep MeH CAHbIPAYKYAAKMapobiH) CAaHbIH 3epmmelimiH
mamepuanoap bap. 3epmmey Hamuxcenepi Kapa KOHbIp monelpaKkmapoa
MUKpOOpeaHu3moepoeH BarkmepuanapobiH Hui kezdecemiHoieiH kepcemmi. COHbIMeH Kamap,
MUHepanodbl MelHAUMKbIWMAP eHei3in2eHHYCKanapoa MUKpoop2aHu3moepoiH caHbl apmaosl.

MHMymbicmoiH — makcamel  Ine  AnamaybiHblH — emeeiHoe2i  KyHeipm  KapaKOHbIp
moneIpaKkmMapoarbl MUKPOOP2AHU3MOEpPOiH CaQHObIK #aHe Canasiblk KypPaMbiH 3epmmey.

TyliHOi ce30ep:Kapa KOHbIP MONbIPAK, A2ponaHowagpm, MUKpoopeaHu3m, bakmepus,
2yMyC, aKmuHomMuuemmep, CaHblipayKy1aKmap

Abstract. Annual sowing and agrotechnical treatment of vegetable crops during the
growing season, the destructive action of Irrigation Water leads to the deterioration of the
structural aggregates of the soil, the degradation of humus substances, the release of nutrient
elements and a decrease in the fertility of dark brown soils. The work contains materials that study
the number of microorganisms (bacteria, actinomycetes and fungi) involved in the formation of soil
on matte dark brown soils of the agrolandscape. The results of the study showed that bacteria from
microorganisms are more common on dark brown soils. In addition, with the introduction of
mineral fertilizers, the number of microorganisms increases in the instructions. The purpose of the
work is to study the quantitative and qualitative composition of microorganisms in dark karakonur

soils at the foot of the Zailiyskiy Alatau.
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actinomycetes, fungi

epai ericTikke KapKblHAbl NanaanaHy *KafaanbiHaa, acipece cyapfaH Kesde TonblipakTap
KYLUTI aHTPOMOreHAiK SpeKeTKe Ylibipaniapbl KoHe eH anAblMeH ayMaKTbl »KaH »KaKTbl XbIPTY,
Tericteyre ywbipanasl. Tonblpak XMMUANAHAbIPY KYPaNAapblH, ThIHAUTKbIWTAPAbI €HTI3Y, Cyapyabl
LUEKTEH TbIC Me/llepae XYpPrisy, TEXHMKaNapdblH, Ken AyPKiH eHaeyi Ke3geneTiH, AaKkblaaapab!
ecipyaiH TypAi »KONAapblHbIH, dpeKeTiHe ylibipanabl. ArponaHawadTtapaa »Kofapblaa aTasifaH
KeweHai iC wWapanap TOMbIPaKKa *oHe ToMblpakK YpPAiCTepiHe XafblMAbl XaKTapblMeH KaTap
YaFfbIMCbI3 KaKTapbiMeH ae acep eefi [1].

Tonblpak, TyMipTnekTiniri— 6yn Tonbipak 6elWeKTeHETIH TYMIPTNEKTIK BenlweKkTepaiH, NitiHi
MeH mesnwepi >0,25 mm MmuKkpoarperatTap Typi [2].

ofapfbl rymyc KabaTTapblHblH, TyMipTREKTiAir KOpLWafaH OpTaHblH XafblMCbI3
daKkTopNapbIHbIH, dPEKETIHE TOMbIPAKTbIH, TO3IMAINIM XaHEe NOoTeHUMaNAblK KYHAaPAbIIbIK CUAKTDI
TOMbIPAKTbIH MaHbI3bl KacueTTepiH anKkbiHAanabl [3]. Tonbipak TyMipTNeKTiniriH 3epTTeyaiH,
faNaMablK Kemipberi UMKAbIH peTTemeney, KoplafaH OpTaHbl KOpFay, TOMbIPaK KyHapAblAblfbIH
Ka/nblHa KeNTipy, XbIpTblAaTblH KabaTTapaasbl TyMyC peXXMMiH OHTAMNACTbIPY KafblHAH anfaHaa
MaHi eTe 30p [4, 5].

Tonblpak, TYWIPTAEKTINIr TONbIPaKTbiH, MaHbI3abl GU3MKaNbIK KacneTi 6onbin Tabblnaapl,
OfaH TOMbIPAKTbIH, Cy, aya, blay, Ty3 XoHe KOPEeKTiK pexumaepi HainaHbiCTbl. Tonblpak,
KYHap/bIIbIFbIH - @apTTbipyAblH, GU3MKaNbIK SAicTepi ToNnbipaK TYWiPTNEKTIAIN MeH »KalnacybliHa
JPEKET eTy apKblabl XKy3ere acbipbliagpl [6].

TonblpaKTblH, arpOHOMMANBIK KaHE MEeNMOPaATUBTIK KyHAbl TyMIPTAEKTiK arperaTrapbl
anfallKbl MeXaHWKanblK 3N1eMeHTaP/IbIK BeLEKTEP KelleHIHeH TypaTbiH, KECEKTI-TYMipLLIKTi, cyfa
Tesimaj arperattap 60/bin Tabblnagpsl. B.P. Bunbamc 6oibiHWwa gameTpi 1 —5 - 10 mm benwekTep
Hafanbl TYMipPTNEKTIK arperaTtap 60nbin Tabblnaapl. KeceKkTi-TyNipTNeKTi KypblabiM TOMbIPaKTa cy
OTKI3MLTIKTIH, *KacanyblH KamTamacbl3 eTefi, cyfa Te3iMmAai TyWipTneKTiNiKTONblpaKTa CyabliH,
KanuUANAPAbIK KO3Fany XblNAamablebl MeH OUIKTIriH 6aaynatbliabl *KaHe ToMbipaK beTiHeH CyablH,
bynaHyblH asanTagbl. 3epTreyniep OOMbIHLWA TOMbIPAKTbIH, KECEeKTI-TYMIPLWIKTI TYNipTNeKTIAiri
TOMbIPaKTa Cy MEH aya apacbliHAafbl OHTAM/bl apa KaTbIHACTbIH *KacanyblHa »Kafaal Kacanabl,
TOMbIPAKTbIH, aya OTKI3riWTiriH »KakcapTagbl. TOMbIPaKTblH, CUfa TO3iMAI KYPblbIMbl  €riCTiK
}epnepai Wwanblny MeH Ken ypaeyiHeH Kopfay Kypasbl 60bin Tabblnaasl [7].

Ine AnaTayblHbIH, Tay eTeriHAeri KyHripT Kapa KOHbIp TOMbIPaKTapAbiH, TYMipTNEKTIAri
TOMEH, TYMIPTNEKTI arperatrapbl Cyfa TO3IMCi3 XKaHe cyapfaH Ke3ge Te3 by3binaapl. Tay eTeriHaeri
cyapMaibl epaepae Tonblpak, KYHApP/blablfblH TOMEHAETETIH Cyapy 3PO3MACbl AambliFaH [8].
Cyapmanbl ericTik »afaanblHAarbl Tay eTeriHaeri KYHripT Kapa KOHbIP TonblpakTapabl onapabiH
TOMbIPaK arperatTapblHbIH, CyFa TO3IMAINIMH KaKCapTy *KaHe KYHapPAblAblfbIH CaKTay MaKCaTbIHAA
3epTTey e3eKTi macene 60/bin Tabblnaabl.

MuKpoopraHmamaep BUONOTMANLIK, XUMUANbIK KaHe PU3MKabIK acep eTy bapbiCbiHAA Tay
bIHbICTAPbIHAH TOMbIpaK nanga 6onybiHa bIKNan Kacanabl. MUKpoOpraHMamaep asnfallkbl
TOMbIpPaK Ty3y VYpPAiciHAe MaHbI3abl pen aTtkapagbl. MWKpOoopraHWsgepAiH KaTblCyblMeH
MUHepanaapablH, 6y3blaybl TiKenen koHe XaHama 6onbin Keneni. Tikenel Oy3faH Kesae
MUKpOodIopa Tay MbliHbICTapbiHa GEPMEHTATUBTIK KaHe MUKPOO LWbIPbIWbI CUAKTLI eKi aaicneH
acep eteni [9]. EH, MaHbI3abicbl GEPMEHTATUBTIK Oy3Yy, COHbIH, HSTUMECIHAE KYKIpT, Temip,
MapraHel, kaHe T.6. anemeHTTep 6ocan wWbifazbl. TONbIPAKTY3YLi KbIHbICTApFa KaHama acep
eTyre MMKPOOPraHM3MAepAiH 3aT a/Macy eHimaepi KaTbicalbl, 0nap KywWTi peareHTTep 60/bIn
Tabblnaabl.. Onapfa MUHEPANOpIK KIHE OpraHMKanblK KblKblAAapAaH BAacKa, Herisi Wana TOTbIFy
KacMeTiMeH cunaTTanaTbiH, Xenat Ty3yli 3aTTap *KaTadbl. Kenbip MMKpoopraHMamaep KyKipTTi
bocaTbin WbiFapca, 6acka bGipeynepi Temipai 6ocatbin  wWbiFapaabl.Tonbipak — KenTereH
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MMKPOOPraHM3Maep YLWiH MeKeH eTyre, kebetore KoNanabl opTa. TONbIPaKTbIH MUHEPANAbIK KaHE
OpraHuKanblK Kypambl, PU3NKa-XMMUANBIK *KaFaanbl MUKPOOPraHM3IMAEPAiH CaHbl MeH KypamblH
pettenai. Onap 6aKkTepusanap, caHblpayKy/nakTap, KapanambiMmablnap aHe 6aktepuanap.
MuKpodnopaHblH ~ Menwepi  TOMbIPAKTbIH,  XMMUAABIK  KypamblHa,  bIAFaN4bINbIFbIHA,
TemnepaTypacbiHa, PpH, ecimaik »KabblHbiHa, TOMbIpaK KyHap/blablFblHA »KaHe 6acka [Aa
KacmeTTepiHe 6arnaHbICTbl. MUKpOdaOpa ToMbIPaK KYHAP/bI/bIFbIHA MaHbI3Abl 9CEP eTeli KaHe
eCiMAKTEPAiH KOperiHe XeTicnenTiH 3aTTapabl CiHimai dopmacbiHa anMacTbipyda YAKeH pen
aTkapaabl. MUKpoopraHnam ypaictepi ecimaiktepaiH, 60MbIHbIH ©CyiHE HEMECce OfaH KbICbIM Kepi
acep kepceTyi MyMKiH. COHAbIKTAH A3 ToMblpakTapAarbl MUKPOOMONOMUANBIK YPAICTEPL 3epTTey,
aybl/ WapyawblablFbIHAA epeKLle opbiH anaabl [10].

MHymobicmoiH makcamel |ne AnaTayblHbIH eTeriHAeri KyHripT KapaKoHbIp ToMblpakTapaafbl
MWKPOOPraHM3MAEPAiH CaHAbIK XaHe canasiblK KypambliH 3epTTey.

3epTTey HbiCaHbl. 3epTTey KyMbiCbl Ka3aK KapTon aHe KeKeHIC Wapyallblabifbl FblAbIMK
3eptrey MHCTUTYTbiHbIH, aymafbiHAafbl ©.0.0cnaHoB aTblHAafbl Kasak TonblpaKTaHy »KoHe
arpoxmmmst - MHCTUTYTbIHbIH,  Taxipube  TenimiHae, MWUHEepanablk, —KaHE  OpraHMKasbIK
TbIHAMTKbILWTAP EHTi3i/IreH HYCKaNapblHAa KaHe TbiH Kepae XKypridingi. Ocbl atanfaH TenimaepaeH
TOMbIPaK YArinepi anbiHbIN, 3epTxaHaga OaKTepusanap, aKTUHOMWMUETTEP MKaHe MULenuini
CaHblpayKyNaKTap erifin, MMKPOOpPraHM3mAepaiH CaHAbIK *KaHe cananblk, Kypambl aHbIKTaNLbl.

3epTTey 3epTXxaHanblK Kafaanaa MblHa HYCKanapaa *Kyprisingi:

1. bakblnay

2. NgoPgoKao

3. Kn

4. K +NgoPgoKao
5. TbIH Xep

3epTTey aaictepi. KyHMpT KapaKoHbIp TOMNbIpaK MUKPOGAOPACbIH aHbIKTay €Ki *KOoJIMeH
Kyprizingi: a) TonblpakTapaasbl  mukpodnopa E.A.  MATAMKOBAHbIH — NEeAOCKONTaPAbIH,
KeHinaeTinreH aaicimeH aHblKTanAdbl. lleaockonTapAbl 3epTxaHa KafdalbiHaa |ne Anatay
eTeriHaeri KyYHrpT KapaKoHbIp TOMbIpakTapAaH anbii Keain, »Kofapblda KenTipinreH Hyckanap
6orbiHWa 500 MA-NiK NAacTUKaNbIK CTakaHAapFa canablk. Taxipnbe Teniminaerigen cyabl 3-4 KyH
apanbifbiHaa 6ip peTTeH Kylblabin oTbipabl. NegockonTap TonbipakTa 2,5 ait Typabl. MegockonTtap
pamm aaicimeH 6osanabl. MuKkpoas3anap $oTocypeTke 31eKTPoHAbl MUKPOCKonKa (LEICA DMLS)
anfaHfaH caHablK Buaeo kamepa (LEICA DC 300F) apkpiabl Tycipingi. 6) TonblpakTapaafbl
MUKpPOdIOpaHbl aHbIKTay YLWIH KOPEKTIK opTaZa Tonblpak TyHAbIPManapbiH ery aici apKbibl
aHbIKTanabl: canpoduTTi bakTepusnap — bINA opTacbiHAa, aKTUHOMULETTEP — KPaXMal-aMMUNAKTbI
arap (KAA) opTacbiHAa aHe MULEeAUIAI caHplpayKynakTap - Yanek-7 opTtacbiHAa eringi.
MuKpoaf3anap KOMOHUACLIH any YuWiH eriareH MeTpu TabakwanapbiH 26-28°C TemnepaTtypasa
TepmMmocTaTTa baKkTepusanap KOMMOHWUACHI - 3 TOYNIKTEH COH, CaHblpayKy/iakTap — 7 ToYNiKTEH COH,
aKTUHOMMLETTEP - 7 TOYNIKTEH COH ecenke anblHAbl. Eryai yiu KanMTanaHbiMmaa »Kyprisaik. Kannbl
MUKPOBTap caHblH aHblkTay ywid 0,1 mn-geH  1:10%,1:103, 1:10*apanacTbipblafaHTONbIPaK,
cycneHsmacbiH MIMA (MACO-NenToHbI arap) KOPEeKTIK OpTacbiHbIH OeTiHe ery Kyprisingi.
BacillusTybiCbIHbIH, crnopaTy3yLi bakTepuanapsl, aKTMHOMMUUETTEP, MuLLenmanapl
caHblpaykynaktap, pH maHi TemeH MIMA (msaco-nenmoHbill azap (2%)), KAA (Kpaxmaro-
amMmuayHell aeap (2%) akmuHomuuemmep YWwiH. Kypamel: amMmoHul cynegpamel — 12, Kz2HPO4—
le, NaCl —le, 6op —3; kpaxman — 10 e, ducm. cy -1, pH — 7,2), Yanek-3 (Yanek
OpPMAcbICAHbIPAYKYAGKmMap  ywid (2% aeapa), my3  KblWKbliabiMeH  pH=5,0  OeliiH
KbIWKbINOAHObIpbIAFaH. Kypamel: enwkoza —30 e, KHPOs— 12, MgSOs— 0,52, KCI — 0,5,
FeSO4—0,01 2, NaNO3— 32) KaTTbl KOPEKTIK OpTasapbiHa TOMbIPAK, CyCNeH3naNapbiH ery aicimeH
ecentenai. MukpoopraHmamaep caHbl TonbipakTbiH, 0-20, 20-40 cm KabaTTapbiHAa ecenTeng,.
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MuKkpoopraHmamaepai KyabTusmpneyai 28°C TemnepTypada TepMOCTTa Xyprisingi. bakpinay
peTiHAEe MeNNOPAHTChI3 TOMbIPaK YW KalTanaHbiMAa anbiHAbI.

3epmmey Homuxcenepi. lne AnatayblHblH eTeriHaeri KYHripT Kapa KOHbIp TONbIpaKTap
60-70 »bln 6HOWbl cyapy afdaWblHAA aybll WapyalblibiFbl alHaAbIMbiHA KapPKbIHAbI
KondaHbinbin Kenedi. Ocbl Kasak KapTon XoHe KeKeHIC WapyallblNblfbl fblbICMU-3€PTTEY
MHCTUTYTbIHbIH, TXKipMbe anaHaapbiHAa 3epTTey KYMbICTaPbl XKYPTi3inaiKyHripT Kapa KoHbIp
TOMbIpaKTapAblH TynipTnekTiniri Hawap. Ocbl ToNbipakKTapAbl 3epTTereH Kesae cyapy
afaanblHA@ 3p03MA YPAICTEPIHIH aHbIK BaliKanaTbiHbl aHbIKTaAbl.

bi3aiH, 3epTTey HbICAHbIMbI3Aafbl  KYHFPT KapaKoHbIp ToMblpakTapablH, 6Hapablk
TenimaepiHae caHblpayKy/aakTap MeH aKTMHOMWUETTepre KapafaHaa OakTtepuanap caHbl
aHaFyp/AbIM KoFfapbl 60NaTbIHAbIFLI, ONAPAbIH, SCipece TOMbIPaKTbIH, KOfapfbl KabaTTapbiHAA

LOFbIpAaHaTbIHbI aHbIKTanabl (1 - cypeT).

MAH/T
12 -

10 —

8 —

3 il i

0-20 ' 20-40 ' 0-20 | 20-40 ' 020  20-40 = 0-20 | 20-40 020

bakpblnay NooPgoKgo Kun Kun+NgoPgoKgo TbIH Xep

O baKktepuanap B AKTUHOMULETTEP O CaHpipayKynakrap

1 cypeT - KyHripT KapakoHblp ToMNblipakTapaarbl a3pobTbl MUKPOaF3anap Mmesllepi

MNepockonTapda KyHMipT KapaKoHblp TOMblpakTapFa ToH MUKpodopa opHanacTbl. TbiH,
}epaeri KYHripT KapakoHblp TonbipakTapaa (0-20 cm TepeHaikTe) ipi TasaKlWwa Topi3ai KebipekK KaHe
Malraa Taaklla Tapi3gi, Aomanak aepnik baxktepuanap a3 menwepae, V-Topisai baxkTepusnap,
MuKkobakTepusnap (Mycobacterium mybiCbl) ¥aHe KbI3FbIAT TYCTi XaHe KyAriH TycTi bipni-
*apbimabl 6akTepuanap *KuHanraH. MyHaa akTUHOMULETTEPAIH MULenniinepi kebipek kesaeceai
oHe onapAplH, blablpafraH y3iHainepi 6ankanagbl. COHbIMEH KaTap, NefocKonTaH nepaere
HeniHreH caHplpaykyaak muuenninnepi meH Mucor TybiCbiHAAFbl CaHblpayKy/1aK crnopaHrninnepi,
cnoparuimnepaeH TerinreH sHgocnopanapsl bankanagpl kaHe Alternaria TybICbIHAAFbI ipi, XaKCbl
nepaere H6eniHreH caHblpayKy/aak muuenniinepi kepiHedi. KyHripT KapakKoHbIp ToMbipakTapaa
bakTepuanap meswepi b6ip rpamm TombipakTa 2,6 - 9,8 MAH Kypanabl. KYHMPT KapakoHbIp
ToMblpaKkTapAarbl Taxipube TenimiHAeri HycKanapfa KapafaHza TbiH »Kepaeri HakTepuanap
Mesillepi a3 KesdeceTiHi OalKanapl. OWTKeHi, eHAEeNreH epaepre KapafaHaa eHAenMereH
»epnepge baktepuanap menwepi biplama TemeH 6onaabl. Taxipnbe TenimiHiH e3iHae, 6akblinay
HYCKACbIMEH Ca/bICTbipFaHAa MWHEPanapl KaHe OpraHWKanblK —TbIHANWTKbIW  eHri3inreH
HyCKanapaa, acipece KW eHrisinreH HyckacbiHAa OakTepusanap menulepi apTKaHbiH 6aiKkanapl.
Cebebi, TonbipakKa TbIHAMKbILL EHFi3reHHEH COH, OHbIH, KYHapPAblAblFbl apTa Tyceai. An Tonblpak,
KYHap/blblfbl }KOFapbl 60NFaH calblH, OHAAFbl MMKPOAF3anapabiH MeLlepi e eTe Ken Kesaecen;.
KypambiHA@ a30T 6ap TbIHAWTKbILWITAP TOMblPaKTafbl MWKPOaF3anapblH AamyblH TesaeTea,.
®dochop  TbIHAMTKbIWTAPbIHbIH, ~ TOMbIPAKTafbl  OPraHWKanblK — 3aTTapAbl  MWUHEPaNaanTbiH,
aMMOHNDUKALMANANTBIH HakTepuanap MeH aKTUHOMULETTEPAIH, CaHbl apTagpl.
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AMMOHMOUKAUMANANTLIH BaKTepuanap OHaM epuTiH, an aKTMHOMMULETTEP — KWbIH EpUTIH
OpraHuKasblK KOCbI/IbICTapAbl MUHEpandayfa KaTbicadbl. Tonbipak MWKpodiopacbiHa SpTypAi
AeHrenae acep eTeTiH MUHepandbl ThiIHANTKbILTAPbIHbIH, TYPAEPiHIH, ilWiHAE Kanni ThIHANTKbILWbI
9Cep eTy KafblHaH eH COHfbl OpblHfa Me. Tonblpak MUKpopaopackiHbiH wWamameH 30% - biH
aKTUHOMULETTEP Kypalabl. Byn MUKpoaF3anap blAfandbliblfbl a3, KYPFak TOMbipakTapaa, acipece,
¥a34blH, bICTbIK alnapbliHAa KeHiHeH Tapahabl. Onap muHepangay ypAaiciHe Katbicaapbl, onapapblH,
Kenwiniri ecimaik KanaplkTapbliHa 6a TonblipakTapaa Ke3aecei. AKTMHOMULETTEP TOMbIPaKTafbl
oTe KWbIH epUTiH OpraHuMKanbiK 3aTTapdbl MUHEpandanTblH GepMeHTaTMBTI annapaTtrapfa Han.
AKTUHOMMLETTEP TEeHi3 AeHreliHeH 3pTypAai  AeHrengeri reorpaduanblik, — KeHAiKTepae,
ToMbIpakTapaa, MyHalablH KalMHap Ke3aepiHae »KaHe XaHbln TypfaH rasgapga Tapanfan. Onap
TOMbIPaKTafbl a30Tbl OAP *KoHE a30Tbl XOK OpraHMKasbIK 3aTTapdpbl biAblpaTyFa KaTbicadsl. Onap
TEK TOMbIPaKTafbl BCIMAIKTER MEH *KaHyap/1apAblH KanadblKTapbiH biAblpaTyYMEH KaTap MUHEpPanabl
3aTTapAdbl 6ocaTa OTbIpbIN, FYMYCTbIH, TY3iy KaHe MUHepanusaumsnaHy npoueciHe KaTbicadbl.
COHbIMEH KaTap akKTUHOMULETTEPAiH Tafbl Bip MaHbI3Abl KACKETi aPTYPAI aypy TyAblpyLblAapab
OATbIH, aHTMOMOTUK Kypaylubl KabineTiHe ne, AfHM TONblpaKkTarbl OMONOMUANBIK Tene-TeHaiKTi
CaKTan TypyAa MaHbI3abl penai aTkapadbl. KyHMPT KapaKoHbIp TOMblpaKTapda akTMHOMULETTEpP
mesnwepi Taxipnbe Teniminge 0,1-3,0 MAH/r Kypaca, an TbiH Xepae OHblH caHbl Tbim a3 (0,05
MAH/T). Byn KepceTkiwTi 6akTepusnap melepiMmeH canbiCTbipFaHaa aHaFyp/biM TOMEH. OIUTKEHI,
KOKTEMAE KoHe Ky3de TOoMblPaKTblH, eHAenreH KabaTTapbiHAa aKTMHOMMLETTEP CaHbl apTbiM,
*a3/blH bICTbIK KyHAepiHAe a3aaapbl. a3 6oMbl cnopa Ty36enTiH bakTepusnap caHbl apTbin, an
aKTMHOMMLETTEp - a3anadbl. bya KaKcbl aspaumsaHbIH, acepiHe 6alnaHbIcTbl. Taxipmnbe TenimiHae
KM EHri3ifireH HycKasapblHAarbl Tonbipak, kabaTbiHbiH, 0-20 cm TepeHAiriHae akTUHOMMULETTEP
MeJillepi apTKaHbl aHbIKTanapl (1 - cypeT).

CoHbIMEH KaTap TOMblpaKTa KeHiHeH TapanfaH MWKpoaFr3anapAbiH Oipi - MuUenninni
caHblpayKkynaktap. Onap mnkpodbaopa KenemiHin, 1-3%-biH Kypaniabl. Tonbipak Aamy bapbicbiHAA
CaHblpayKynaKTap ToMblpak Ty3iny ypAiciHae maHbl3bl Hap muuennin Tyseai. CaHblpakynakTap
TOMblIpaKTa KblWKbIAAbI OpTaga emip cypedi. 3epTTey HblCaHbIMbI34afbl TOMblpaKTapAa
CaHblpayKynakTap Meslepi OakTepusnap MeH aKTUHOMMULETTEP CMAKTbl  OpraHWMKanbiK,
TbIHAMTKbIW (KM) eHri3inreH HyckanapbiHAa H6acbiM HonaTbiHAbIFbI aHbIKTanabl. OnapablH, CaHbl
TonbIpakTbiH TemeHri (20 - 40 cm) KabaTTapbiHa KaparaHaa, beTki kabaTTapbiHaa Kebipek (1,2 - 3,5
MNH/T) Ke3peceni. Cebebi Ky eHrisinreH TonbipaKTbiH 6eTKi KabaTbl OpraHMKanbik 3aTka Oal
6onazabl. Taxipnbe TenimiHaeri KyHripT KapaKoHbIp TonblpakTapaafbl bakplinay HyckacbiHaa (0-20
CM TepeHAiKTe) ipi *KaHe Malia TadkLa Tapi3ai bakTepuanap Kesaeceni. Micrococcus TybiCbiHaH
KOKKTap Kesgecedi. [MemockonTbiH 6eTki KabaTTapbliHbiH, OapabifbiHAA aKTUHOMUUETTEPAIH,
Mmuuenmimnepi kebipek balkanabl. CaHblpayKynaktapablH Aspergilluss, Alternaria meH Mucor
TybICTapbl Keaaecesi. COHbIMEH KaTap i/IMEKTi aynafbill MULEANIAI Typaepi ae bap (2-cypeT).
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2-cypeT — baKpliay HycKackl (TonbipakTbiH, 0-20 cm KabaTbiHAa NeaocKon TiriHeH

OpHanackaH)

Toxipnbe Tenimingeri baktepuanap 20-40 cm TepeHdikTepae Ae XKofapbl KabaTTapaafbl
CUAKTbI Ken. MyHaa 6akTepua KacyllanapbiHbiH, Ti30eKTenreH Typaepi, Manaa TasKila Tapidai,
kesneceai. COHbIMEH KaTap cnopa TacbiIManaanTbiH CaHblpayKynak rmdtepi 6ap. CaHblpayKynak
rmdTepi eTe Ken. CaHblpayKynakTap retepoTpodTbl opraHnamaep 6onfaHAbIKTaH, TOMNbIPAKTafbl
OpraHuKablK 3aTTapMeH KOPEeKTeHe i api biablpaTyFa KaTbicaabl (3-cyperT).
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Toxipnbe TenimiHaeri KyHripT KapakoHblp TonblipakTapaarbl NooPgoKeo TbIHAWTKbIW
eHrizinreH HyckacbiHaa (0 - 20 cm TepeHAikTe) BakTepus acylanapbliHbiH Ti30eKkTepi, eTe Ken
Meslllepe y3blH TadKLWwa Tapi3ai bakTepuanap Kuni kesgeceqi. byn renimaepaid epexweniri, myHaa
}ofapblaa KenTipinreHaepaeH 6acka, Leptothrix TybiCbiHa KaTaTblH XKiMweni Temip 6akTepuanapbl
bankanaapl. Leptothrix ochracea on Temip rMAPOTOTbIFbIH CiHipreH, con cebenTeH OHbIH, TYCi
capfbliw 6onagpl. Onap, sAeTTe, KeNAeHeH Nepaenep Ty3y HITUKECIiHAEe HemMece TanWbIKTapbl bap
roHaMnnep navga 6onybl HaTUXKeciHAE OyblHTaK-)Kacylwanap Ty3y KojbiMeH Kebeneni. Heke
acyllanapbl 4a, roHAMMNED e ece Kefe »KaHa Xinwenep Ty3eai Ae KaHa cybcTpaTka bekiHea.
TbIHANTKbILL eHri3inreH HyckaZa TeMipiH, MeLepi Xofapbl, OHbIH cebebi KbllWKbl1 MUHEPANb
TbIHAMTKbIWTapAbl (cynepdocdaT, amMOHUK cynbdaTbl, XJA0PAbl KaaU) EHrizy HaTuxKeciHae
TOMbIPaKTaFbl TEMIP Kbl/XKbIMa/Ibl GOPMaFa aybICbin, eCiMAiK CiHipe anaTblH Kyire keuweqi (4-

cyper) .

7 : T
calibr_40x_1300 / |

— . . ] |
.\\ ) \

\

/ |\

A" 10 ym

4-cypeT - NgoPgoKoo ThIHaMTKbIW eHri3ifreH HyckacbiHaa Leptothrix ochracea (TonblpaKTbIH,
0-20cm KabaTbl)

Mepaere 6eniHreH caHblpaykynak rudTepi KaHe akTMHOMULETTEPAIH MULENNA Y3iHAinepi
bankanagpl. MyHaa caHplpaykynak rmdTtepi ete Ken aHe apTypai. CaHblpayKynaKkTapabiH,
Aspergilluss, Alternaria ned Mucor TybicTapbl ke3geceqi. MNepaere 6eniHbereH akTMHOMULETTI
MULENNIANIEP aHbIKTANAAbl. |AMEKTI aynafrbill MULUENUnai Typnepi ae kespeceqi. Toxipmbe
TeniMiHAEr KYHFPT KapakoHblp TonbipakTapaafsbl NooPaoKep ThIHAMTKbIW eHri3inreH HycKacbiHAa
20-40 cm TepeHAOiKkTe OaKTepusa »KacyllanapblHbiH, Ti30eKkTepi eTe Ken Mo llepae Kesgecem,.
TonblpakTbiH 0-20 cm TepeHAiKTerigen MyHaa Aa »Kofapblaarblaan, Leptothrix TybiCbiHA »KaTaTbIH
Xinweni Temip baktepuanapbl banKkanagbl. lNepaere GeniHreH caHblpayKkynak rmdrepi »KaHe
aKTUHOMMLETTEPAIH MUUenuiini  y3iHainepi 6arikanaabl. CaHpblpaykynaktapablH, Alternaria
TybICTapbl Kesaecea.

Toxipnbe TenimiHaeri KyHripT KapaKoHbIp ToMNbIpakTapaarbl KM eHri3inreH HyckacbiHaa O-
20 cm TepeHAaikte, NgoPgoKgo eHrizinreH HyKkanapfa KaparaHga OaktepuanapablH, NeaockonTa
UHaNYbl aHaFyP/bIM KoFapbl. bakTepusnapabiH Ti3beKTenreH Typaepi xaHe Leptothrix TybiCbiHA
*aTaTbIH Kinweni Temip 6bakTepuanapbl 6ainkananbl. KbllWKblA ToIHAUTKbILL €HTi3iAreH HycKanapaa
TeMIPAiH, *bUTKbIMaNbIblFbl apTadbl Aa TemMip bakTepuanapbl TeMIpAiH epyi KMbiH dopmManapbiH
blXKbIManbl opmanapbiHa alHanablpyFa Katbicaapl (5-cypeT).
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5-cypeT — Ku eHrisinreH Hycka (TonbipakTbiH 0-20 cm KabaTbl, a — 6i3aiH, Taxipnbe
TenimiHAeri neOCKONTaH aHbIKTaIFaH Temip 6akTepuacsl; 6 - B./. JlazypeHKOHbIH, AepeKTepi
H0oMbIHWA aHbIKTa/IFaH Temip bakTepuAchl)

CenTenreH caHblpayKkyiak rudprepi aHe akTUHOMUUETTEPAIH MULEeAUIAAI y3iHainepi Ken
banKkanaapl. CaHblpayKkynakTapablH, Alternaria TybicTapbl Ke3geceai. An, 20-40 cm TepeHAikTeri
OakTepuanapablH, Kanfacybl TonblpakTbiH, 0-20 cm TepeHAairiHaeri bakTepusanapra KapafaHaa
Wamanbl a3 bonbin Kenedi. AKTUHOMMUUETTEPAIH, MULenMinepi meH nepaere 6eniHreH
CaHpblpayKynakTapapliH rudtepi kesgecen,.

KYHFipT KapakoHblp TonbipakTapaafsl KM + NooPooKao eHrizinreH Taxipnbe teniminae 0-20

CM TepeHaikTe OakTepuanap, aKTMHOMUUETTEPAiH Muuenuinepi, nepaere 6eniHreH

CaHblpayKynaK rmoTepi KaHe caHblpayKkyaaK rmdTepiHae opHanackaH AOManak crnopaHruinep
blAFan  MON,
MeH

Kesneceni. byn HycKada OpraHMKanblK 3aTTapAblH  mMenuepi,
reTepoTpodThl  KOPEKTEHETIH  caHblpayKy/naKkTap, Oakrepuanap
OpraHuKanblK 3aTTap/bl bliAblpaTyfa KaTblcaabl (6-cypeT).

COH/bIKTAH
aKTMHOMULETTEpP

& i A pr
6-cypeT - Kn + NgoPooKop eHrizinreH Hycka (TonbipakTbiH, 0-2

A .

0 cm KabaTbl)

An, ocbl HycKaHbIH, 20-40 cm TepeHairiHae 6akTepuanap ete ken, bakTepuanapablH iwiHae
CakMHa Topisai Ti3beKTepi, Kannak Tacna Tapisai Typaepi Kesgecedi. AKTUHOMULETTEPAH,
MULENnIANEepi, CeNTeNreH caHblipaykynak rudrtep ae kesgeceai (7-cypert).
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7-cypeT - KM + NooPaoKop eHrisinreH Hycka (TonbipakTbin, 20-40cm KabaTbl neaockon
TiriHeH opHanacKkaH)

KopeimeiHObl. KopbiTa Kenrenae, TOMbIPAKTbIH, 6HAENTeH, eHAenmereHiHe 6alnaHbICTbI
ToXipnbe TenimaepiHe KapafaHZa TblH Kepaeri OakTepusanap, aKTUHOMULETTEP KaHe
CaHblpayKynaKTap caHbl a3 H6onbin keneai. Cebebi, 6yn Kepnepre TbIHAWTKbIW eHrisinmens,,
CyapblAMaiapl, ToMblpak, enaenmenai. Taxipube TenimiHAe OaKkplnay HyCKacblHa KapafaHnaa
OPraHWKaNblK KaHe MWHepanAblK TbIHAWTKbIWTAP  EHri3inreH HyckanapbliHAa  6apblk,
MUKpOaFr3anap (baktepusnap, akTMHOMULIETTED »KIHE CaHblpayKy/aaKTap, Temip H6akTepusanapsbi),
acipece, KM »KaHEe KbllWKblA MUHEpandbl TbIHAMTKbILWTAP EHri3iAreH HycKanapblHAa Mesllepi
apTkaH. Cebebi, byn Hyckaga oOpraHWKablK 3aTTblH, Mealepi »ofapbl. CaHblpayKyiakTap,
aKTMHOMMLETTEp reTepoTPoPTbl KOPEKTEHETIH BONFAHABIKTAH, ON1ap TOMbIPAaKTaFbl OPraHMKabIK,
33TTapblH blAbIPATbIM, TOMbIPAK, KYHAP/IbIbIFbIH aPTTbIPyFa KaTbiCaAbl. 3epTTEyre asnblHFAH KYHTIPT
KapaKOHbIp TOMblpaKTapAafbl MUKpOaf3anapaplH iwiHAe, Oaktepuanap menwepi 6apnbik
HyCKanap 6orblHWa 6acbiMAbINbIK KEPCETTi. KbIWKbIN MUHEPaNAbl TIHAUTKbILLTAP eHri3reH Kesae,
TOMbIPAKTbIH, KbIWKbINAbIFbI apTadbl Aa, TeMip 6akTepuanapbl epyi KMbIH TEMIpP KOCbINbICTapbIH,
bIIKbIMaAbl GopManapra anHandblpyFa KaTbiCadbl, HITUXKeciHAe Temip dopmanapbl ecimaik
CiHipe anaTblH KyWlre ayblcajbl.
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ABSTRACT

Soil drought affects 66% of Kazakhstan's arable land. Grain yields could drop by 37% by 2030 and
48% by 2050 as a result of the drought, according to scientific predictions. The amount of
harvested crops could not be sufficient to meet demand because grain consumption is rising at
the same time. The development of drought-tolerant wheat cultivars is a vital undertaking given
the conditions in this country. In context of global warming, the issue of drought currently affects
not only Kazakhstan but the entire world.

Keywords: Triticum aestivum, drought, nitrogen content, photosynthetic activity, sensors.

INTRODUCTION

One of the abiotic stress factors, causing significant damage to agriculture and crop
production is drought. Several types of droughts are differentiated to meteorological, soil and
hydrological drought.

Meteorological drought means insufficiency of precipitations associated with an increase
of potential total evaporation, spreading on large areas for a long period.

Soil drought is a deficit of moisture in the soil (mostly in rhizosphere), which leads to the
reduction of water flow into the plants. Sometimes, this type of drought might be called as
agricultural drought, because soil drought is linked with reduced crop yields.

Hydrological drought is a term of broad meaning that is connected with negative anomalies
in surface and ground waters. For instance, the groundwater level is lower than normal level or
the level of water in lakes, decrease in the wetlands and river flow [1].

At each stage of ontogenesis of plant, the influence of drought appears differently. For
example, in the stage of vegetation, drought causes damaging effect from the seed germination
phase to the flowering stage. The GS 2 stage in the flowering period is considered as the more
sensitive phase. On the step of germination, the drought appears to be the most dangerous,
because the high temperature damages the development of spike bud on the top of the shoot.
Researches showed that none of considerable changes in the height of plants or number of shoots
occurred, but the biomass value decreased at high temperature.

The effect of drought during the reproductive stage of development in comparison with
vegetative stages is most pronounced when growing wheat. It is connected with impact of high
temperature on the number and weight of seed during the reproductive phase of development.
Also, it is known that the reproductive tissues are less resistant to the drought conditions
compared to vegetative tissues. By the influence of high temperature, the speed of reproductive
development increases. Considerable damage on plants caused by conditions of drought during
and after the period of flowering. On the cytogenetic level, the reduction in the number of
nucleuses in cells indicate the sensitivity of plant reactions on drought.

According to data from the journal of American Meteorological Society “Journal of Applied
Meteorology and Climatology”, over the last 27 years, the area for the agricultural crops has
significantly decreased over the world among crops such as wheat, the area of which is indicated
as 161 million hectares (75% from total crop areas in the world), corn 124 million hectares (82%),
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rice 102 million hectares (62%). The average decrease in crop vyields, due to the effect of drought
is 8% for wheat (0.29 ton/hectare), 7% for corn (0.24 tons) and 3% for rice (0.13 tons) [2].

The drought was forecasted in many regions of Kazakhstan in 2019. The company Vander
Sat conducted space monitoring results showed 54% of Kazakhstan territories undergone the
drought. There are North Kazakhstan region -32.4% of crops, Aktobe - 53.2%, Akmola - 62%,
Kostanay - 69.8%, Karaganda - 62.5%, Pavlodar - 52.8%, East Kazakhstan region - 45, 7%. In 2020,
Kostanay region was predicted to have the most of drought. According to the UN, 40% of Earth’s
land are affected by the influence of drought. Annual loses in the world from drought in agriculture
alone amount over 40 billion USA dollars.

Drought tolerance and drought tolerance mechanisms of plants

As it is well known, there is a specific ecological group of plants that are resistant to
drought. They are called as xerophytes. They have specific adaptive features of so-called
xeromorphism, allowing economic spend of moisture without damages to the main physiological
processes. When plants grow up in unfavorable conditions, they start to develop special
structures, mainly directed to the absorption of sufficient water from outside, reduction of
transpiration speed till the minimum, storage of water in organs for a long period of time. Adaptive
features include the presence of thick cuticle, closing of stomata and decreasing in the number of
stomata, reduction of transpiration surface areas, increased water storage, thick stems and leaves,
shortened life cycles, deep root crops and well-growing roots at the soil surface, protective layer
in the form of silver hairs for the protection from the wind and provide a reflective surface. For
example, the sclerenchyma cells of plant Peganum harmalaa were present in the lower parts of
roots that provide resistance to drought. In the plant Tamarix aphylla, the leaves are shortened in
size, have thick cuticle and waxy layer. These important adaptive features help to preserve
necessary amount of water and reduce the waste of water.

The main growth factors of many plants are natural sources such as water, light and
mineral elements. Understanding and interpretation of important resistant mechanisms against
drought and defining the plant reaction on optimal amout of important resources are necessary
for the creation of strategical management of these mechanisms for increase of crop yields, in
particular, of wheat [3].

Physiological mechanisms of tolerance to drought of wheat

Physiological reactions on the drought for wheat include the following processes: stomata
closure, development of oxidative stress process, change of tissue wall integrity, production of
metabolites, which are toxic and leads to death of plants, loss of turgor, regulation of osmosis,
reduction of leaf water potential, decrease in stomata conduction for carbon dioxide, reduction
of inner CO2 concentration and decrease of total growth rate.

According to studies, there is a link within the various physiological response reactions in
yields with their resistant functions in conditions of drought such as high relatively water content,
potential water and membrane integrity.

The intensity of flow can be decreased in conditions of drought during the early filling of
seed, which subsequently leads to the decline in the number of endosperm and metabolic activity.
Scientists defined that cysteine proteinase performs the main signal function in plants, in growth,
development and response reactions to various kinds of stress. Cysteine expresses in wheat leaves
and its function start to activate in conditions of drought.

Conditions of drought stimulate changes in seed germination value, seed germination
strength of seed; in membrane stability of different wheat genotypes. Drought inhibits the
formation process of plant buds and index of stress tolerance to germination. Strength index of
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seeds appears to be the most sensitive feature that is tolerant to the water deficit conditions,
which subsequently causes the effect on seed germination, length of roots and shoots.

The following processes opens the mechanisms of wheat resistant to drought: reduction
of stability of cell membrane, relative water content, early germination, decrease of leaf area,
small size of plant, increase of dry mass and ratio between the roots and reactions of transpiration
speed on the deficiency increase of atmospheric pressure [4].

Relative water content in plants under drought conditions

Relative water content is main parameter of water state in comparison with potential
water in wheat leaves under drought conditions, which is used in selection of drought tolerant
lines. Relative water content is connected with cell turgor, which is important indicator of water
state in plants, demonstrating the balance between water supply in leaf tissues and transpiration
rate. This index influences on ability of plants to regenerate after drought conditions and crop
productivity and stability depend on that parameter. Relative water content parameter
determines current water content in selected leaves of tissues relatively to maximum water
content, which can be retain under full swelling. This is indicator of water deficit. The optimum of
relative water content must be in range of 98 % in rigid and transparent leaves, and 40 % in dried
and dying leaves. Relative water content index in majority of agricultural crops is approximately
60-70%.

The drought, which starts to impact during the late stages of growth of wheat development
(for example, after 6 weeks of seedling appearance) has a more negative effect on water content
in leaves, adsorption of nutrients and growth, than effect of drought on early stages of growth
(after 3 weeks of seedlings appearance) of wheat development. Drought causes significant
decreasing in chlorophyll content, membrane stability and relative water content on flowering
stage. Decreasing of relative water content leads to the stomatal closure, which is subsequently
leads to the decreasing of photosynthetic activity. With deficit of water the osmoregulation
process is destroying. Followed by alternation in the beginning with plant drying, then the water
intakes again. By the process of osmoregulation, the effectivity of water usage by wheat is
increasing again during drought. Consequently, if relative water content is high by high
osmoregulation process, this method can be used for increasing the drought tolerance of wheat.

This process allows implement the cell expansion and plant growth in water deficit
conditions. Also, osmoregulation process allows to stomata stay half-open and keep fixing carbon
dioxide in drought conditions. Storage of osmolytes allows to cell control their degradation and
integrity of membrane structure, for providing tolerance in water deficit conditions. Besides
plants, which are under the effect of drought conditions, their osmoregulation process can be
achieved by storage of low molecular organic solutions. For instance, wheat can accumulate
several inorganic and organic solutions in their cytozols, for minimizing their osmotic potential to
support cellular turgor [5].

Wheat genotypes, which are resistant to drought demonstrate high turgor potential and
relative water content index, consequently it confirms insignificant influence of deficit water on
cell protoplasmic structures, in comparison with sensitive genotypes. Therefore, these resistant
genotypes indicate high positive relation between relative water content and intensity of
photosynthesis.

Maintaining of turgor in leaves is important mechanism of drought tolerance, which play
main role in stomata regulation and photosynthetic activity in water deficit conditions.

One of the adaptive features, which allows to control the loss of water, and is connected
with epidermal conduction, this is the presence of epicuticular wax layer on the surface of plant
leaves, which is organic cuticle substance, covering external membrane of plant tissues. It was
investigated that epicuticular wax can be main feature of drought tolerant wheat genotypes.



«Research Reviews» (March 1, 2024). Prague, Czech republic I

Leaves with wax layer and dense trichomes (outgrowths on plants, formed by cells of epidermis)
prevent from water loss and thereby protect from the drought long time period [6].

Chlorophyll content and photosynthetic activity under drought conditions

As stated above, photosynthetic intensity directly correlates with relative water content in
plant leaves. Main photochemical reactions of photosynthesis occur with the presence of
chlorophyll. Depending on the wheat varieties and different ecological factors, ratio between
chlorophyll a and b is 3:1. The highest chlorophyll content in plants is observed on the flowering
stage. In drought conditions there is considerable decreasing of the chlorophyll content parameter
in wheat, and respectively the intensity of photosynthesis is decreasing too.

The decreasing of chlorophyll content is also connected with the physiological age of
leaves. For example, in young leaves chlorophyll content index is significantly high because of
enzyme involvement in chlorophyll synthesis reaction and is decreasing on 13-15 % in old leaves
due to activation of chlorophyllase enzyme and inactivation of the enzyme in water deficit
conditions.

It is well known, that during grain filling stage the drought accelerates the process of wheat
senescence and enhances mobilization of carbohydrates again.

The first sign of senescence process in plants is a breakdown of chlorophyll molecules,
which is in result leads to the deceleration of photosynthetic activity. Other studies have proven
that if take wheat lines and create for them conditions with the plenty of water, then in chlorophyll
content will not be considerable changes among sensitive and tolerant wheat genotypes, as on
vegetative stage, also on flowering stage. However, on this stage the chlorophyll content was
lower.

The high chlorophyll content leads to the good harvest in drought conditions. In these
conditions were observed wheat lines, in which the chlorophyll content was high on the stage of
grain filling. Also, the high functional stability of thylakoid membrane proteins and high antioxidant
ability increases drought tolerance in wheat lines.

Photosynthesis is one of the main metabolic processes, which influences considerably on
grain yield. These parameters, as chlorophyll fluorescence, overall photosynthetic activity, and
chlorophyll content are used for monitoring of wheat ability to adapt in abiotic stress factors, for
example, drought and high temperature. Since, the chlorophyll fluorescence exhibits correlation
dependence with drought tolerance, this is perspective feature for selection.

There are two factors, which impact on the photosynthetic activity, as: temperature and
water balance, because they influence on physiological processes, consequently their effect
impacts on the photosynthetic activity. First of all, it is necessary to discuss what specific factors
the functioning of photosynthesis depends on. These factors include: light intensity, concentration
of carbon dioxide, water balance of plant and the plant type C3 or C4. All the above consequences
of these processes negatively influence of photosynthesis and respiration [7].

One of the main reasons of decreasing in photosynthetic activity is stomata closure, which
is connected with the decreasing of turgor in leaves or with low level of moisture, however, water
content in soil considerably influences of stomata closure, rather than water content in leaves.
Inhibition of photosynthesis is usually preceded by stomata closure; it means that in the places of
assimilation in chloroplasts less carbon dioxide is available. However, photosynthesis can be
limited because of carboxylation efficiency decreasing, regeneration of RuBisCo enzyme or
chloroplasts activity decreasing. In the result, metabolic disruptions of photosynthetic activity can
be connected with following reasons: imbalance between light absorption and its usage;
decreasing of RuBisCo activity; destroying of chloroplasts membrane; degradation of chloroplasts
structure and photosynthetic apparatus; chlorophyll photooxidation; destruction of chlorophyll
substrate; inhibition of chlorophyll biosynthesis and chlorophyllase activity increasing. Stomata
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closure can be element of tolerance mechanism to the drought, because the closure helps to the
plants save water in drought conditions.

On the other hand, stomata closure leads to the decline of carbon dioxide availability for
photosynthetic metabolism of carbon, by that reduces assimilation rate of carbon dioxide and
stops the process of dry substance accumulation.

With increasing temperature, a stable water content is maintained in the tissues of plants,
due to a sufficient amount of moisture. But, in drought conditions the moisture deficit is observed.
Consequently, under drought the transpiration is increased and it leads to the declining of water
potential in plants. Consequences are changing of osmolytes number and optimization of other
physiological processes. Researchers proposed that transpiration efficiency is affected by wheat
cultivar and drought conditions. Therefore, the choosing of wheat variety with high transpiration
efficiency rate is essential for obtaining drought tolerant wheat lines [8].

Impact of nitrogen in the regulation of drought tolerance

The nitrogen is necessary element of nutrition that accounts for most of all macronutrients,
as a result its deficit leads to the stasis of plant growth. It is well known, that nitrogen is a
component of amino acids and is part of proteins. In turn, proteins form protoplast and therefore,
they are component of any kind of membrane. Nitrogen is included in composition of nucleic acids,
phospholipids, ATP, ADP, chlorophyll and other compounds. The important role of nitrogen is
regulatory function, because proteins contain nitrogen, and enzymes by their structure are
proteins, that is why the limiting amount of nitrogen in plants influences on the chemical reaction
rate, and it follows that nitrogen effects on physiological processes rate. Besides, the lack of
nitrogen is connected with photosynthesis process, as the deficit of nitrogen inhibits the growth
of shoots and photosynthetic surface of plants starts to narrow.

The deficiency of nitrogen with the lack of water are main reason of wheat yield decline
and subsequently they impact on relative water content in leaves, chlorophyll fluorescence and
on the whole photosynthesis process. All these factors lead to the early senescence process,
limited grain weight and low harvest of wheat.

The researching of nitrogen influence on physiological activity and characteristics of crop
productivity will provide with useful information for wheat growing under stressful drought
conditions.

The destroying of photosynthesis process during the drought is connected with drastic
change of nitrogen amount, it means that its availability is limited. There are a majority of research
works, which were about this topic, however, some of them contradict to each other. For instance,
presence and availability of nitrogen balanced consequences after drought in plants [9].

It contradicts to the following plants, which were pollinated with nitrogen start to react on
drought conditions faster, due to stomatal closure and inhibition of photosynthesis process. It was
noted that even in different wheat cultivars under influence of drought the physiological functions
will not change at different usage of nitrogen.

Such different assumptions can be due to different: types of plants, specific area, amount
of nitrogen, stress levels because of drought and also growth stages of agricultural crops.

In cases, when there is enough amount of water and nitrogen, plant’s reaction to the
drought can vary depending on growth stage of plants [7].

The wheat depends on several factors in drought conditions: at the tillering and shooting
stages, the level of resistance to drought depends on the intensity of the drought itself and also
on the presence of nitrogen. It was proven that plants, which obtained more nitrogen, in the result
demonstrated high results in stomata activity and membrane stability, in comparison with the
plants, which received less nitrogen at same drought conditions [10].
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Sufficient amount of nitrogen positively influences on the photosynthetic activity and
opening-closing of stomata in deficiency of water conditions and nitrogen, it is connected with
that big part of nitrogen is active in light adsorbing in green zone for photosynthesis stimulation.

In studies have been shown that at high nitrogen content in plants the activity of
superoxide dismutase (SOD) and ascorbate peroxidase (APQ) is high and the low amount of
malondialdehyde (MDA) leads to an improvement in redox status for the purification from damage
of reactive oxygen species (ROS).

There is a process of nitrogen recirculation in drought conditions. For example, catabolism
of purine nucleotides and nucleic acids performs auxiliary function in nutrients recirculation,
providing growth and development of plants.

For example, during the oxidation of xanthine (purine catabolite) to glyoxylate, three
molecules of carbon dioxide and four molecules of ammonia are released. Also, with the depletion
of nutrients, purine catabolism begins.

During the deficiency of nitrogen in wheat, but with the supplying of xanthine and allantoin
(purine catabolites) the process of photosynthesis and plant growth were observed. Also, in plants
capable of re-adsorbing nitrates, growth may be maintained.

The accumulation of allantoin in wheat provides a protection of plants due to the
production of ABA [11].

It is known that storage of allantoin at water deficiency and limitation of carbon skeleton
for assimilation to organic nitrogen prevents the loss of nitrogen in the form of ammonia gas.

With the correct supply of nitrogen in the form of fertilizer, there is an increase in the
efficiency of water-use by crops. Physiological, biochemical, molecular mechanisms control the
water consumption and efficient use of water with nitrogen fertilizer. In many of developing
countries even under drought conditions the grain yields achieved high harvest due to high dosage
of nitrogen-containing fertilizers.

Material and methods

The objects of research were the cultivars of soft spring wheat Kazakhstanskaya-10,
Erythrospermum, as well as mutant wheat lines (M7) E-152 and E-159, obtained on the basis of
irradiation by 100 y-ray doses of Erythrospermum cultivar seeds.

The wheat cultivar Kazakhstanskaya-10 (Kaz-10) was obtained at the Kazakh Research
Institute of Farming and at the Semipalatinsk Agricultural Experimental Station by individual
selection from a hybrid combination of cultivars “Priboy” and “Strela”. It was included in the State
Register in the Ural 9 and West Siberian 10 regions in 1990.

This cultivar has the following characteristics: spindle-shaped spike, medium length and
density. Spikelet scales are ovoid, with pronounced nerves. The tooth of the spikelet scales is short,
coracoid, a shoulder of medium size, from straight to bevel. The keel is strongly pronounced in
length. The grain is medium-sized, the mass of 1000 grains is 32-39 g, round, red, and the groove
is shallow. The cultivar belongs to the variety Lutescens.

Also, it has the following economic and biological characteristics: the baking quality of the
grain is good, the variety is classified as valuable wheat. Bakery score from 3.9 to 4.6 points. The
duration of the growing season is 66-90 days. The variety is highly productive. The maximum vyield
is 58.0 ¢ / ha. The cultivar resistant to lodging, shedding, sprouting on the root, a large extent
affected by smut, leaf diseases - in an average degree.

Erythrospermum is a cultivar of soft wheat with a white spinous spike and red grain. One
of the most common on the globe. Spring wheat cultivars and winter wheat the Erythrospermum
cultivar are cultivated in the USSR. The spike is prismatic, spikelet lanceolate scales, mild nerves.
The tooth of the spikelet scales is short, sharp, extending to the apex. Awn is short, diverging. The
grain is large, red, the shape is semi-elongated, and the groove is medium.
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The average vield of the Erythrospermum cultivar (2011-2015) amounted to 2.81 tons / ha
in the competitive variety testing, the maximum yield obtained in 2001 was 6.77 tons / ha. It is
belonging to the group of medium late mature varieties. The growing season is 80 - 108 days.
Erythrospermum has a high drought tolerance. The cultivar resistant to lodging, shedding and seed
germination on the root.

The cultivar is tolerant to brown and stem rusts, susceptible to smut and dust smut, has a
low susceptibility to powdery mildew, resistant to carbohydrate-protein depletion of seeds. The
quality of grain refers to strong wheat, protein content of 1517%, gluten 28-31%.

In the research work, biophysical, physiological methods were used, in particular, N-
sensors immersed in the soil columns and converting the chemical signal (nitrogen concentration)
into an electrical signal detected by the GP2-Logger sensor were used to determine the nitrogen
concentration in the soil.

A cost-effective ion selective sensor to measure the nitrate content of the soil water
solution was used in this work. The first step of this method is preparation of chemical cocktails,
where nitrate tip backfilling solution and reference tip backfilling solution were used. Next step is
preparation of sensors, which includes next processes: pipet tips salinizing pre-treatment,
membrane casting process, preparation of the electrode wiring. After that, it is necessary to do
pre-building and backfilling of sensors and prepare the calibration solutions. Calibration of the
sensors: Connect 5 to 10 sensors to the channels of a GP2 data logger. Leave them in the 265 mM
calibration solution for about 5 to 10 minutes. Check the signal quality/stability. Over noisy
sensors, need either to be throw away or need more time hydrating in 265 mM

KNOs solution. Stop the GP2 recording. Remove the NOs sensors and carefully clean them
using some blue roll paper. Put the sensors in the 72 mM KNOs solution and start the GP2
recording. Leave the sensors in the second solution for 5 to 10 minutes. Repeat this process in the
20-, 6- and 1.9-mM solution, and put the sensors back into the 265 mM solution. The measured
electrical potential should be close to the one measured at the beginning of the calibration. A good
nitrate selective sensor should display a 40-mV difference between each calibration solution. A
noisy signal (+/- 5 mV) is tolerated if the mean signal is stable and shows a good nitrate selectivity.

Physiological parameters, such as water retention capacity and chlorophyll content were
determined by the relative water content in the leaves and the mini SPAD device.

All experiments were carried by three replications and evaluated by statistical analysis.

Results and discussion

According to long-term forecasts calculated jointly by experts from the Organization for
Economic Cooperation and Development (OECD) and the FAO, wheat production is projected to
reach 806 million tons by 2020, and 950 million tons in 2050. For the same period, according to
UN forecasts, the population will increase about 30-35%. The increasing in wheat production
should occur due to increasing of the yield new varieties of wheat. Worldwide, wheat varieties are
created mainly by classical hybridization and selection, and the methods of molecular genetics,
bioengineering, biotechnology, physiological and biochemical tests contribute to some
acceleration of the selection process, the creation of new source genetic material for wheat
selection and evaluation, and the selection of valuable hybrid populations and wheat lines. In real
practice, the expected forecasts of grain yields and the resulting grain vyields in specific
geographical areas differ due to the influence of adverse climatic conditions. For Kazakhstan, one
of such unfavorable factors that reduce the yield of grain crops is drought. Therefore, for breeders
of Kazakhstan, obtaining drought-resistant plant varieties is relevant.

An analysis of data on average annual rainfall and moisture condition was carried out from
April to May for the last 10 years, in the territory of Almaty region of Southeast Kazakhstan.
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Average annual of rainfalland moisture data from 2009 to 2019
in Almaty region
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Figure 1. Average annual of rainfall and moisture data from 2009 to 2019 in Almaty region.

As shown in figure 1, the parameters of average annual rainfall remain stable throughout
the entire period within 40-60%. Annual rainfall data fluctuates sharply. The maximum average
annual rainfall was in 2016 and amounted to about 160 mm, the minimum indicator was observed
in 2012. The driest years according to the average annual rainfall and humidity are 2010, 2012,
2014, and 2018.

The level of rainfall sharply increases in May 2012 from 32 mm to 68 mm and gradually
decreases the following months, and in August there is no rainfall. The percentage of moisture
decreases slightly in the month of May from 45% to 32%. In May and June of the same year, at the
stage of formation of a spike, stem and at the stage of the beginning of flowering of wheat, the
level of rainfall remains high. However, at the stage of grain filling and ripening, the level of rainfall
drops sharply to 20 mm, and in August decreases to 0. Drought in recent months has sharply led
to a decline in yield.

Rainfall level for 2014 is critically low, there is a sharp decline in April from 140 mm to 60
mm in May i.e., at the stage of formation of the spike and stem, a sharp decline in the level of
rainfall and the percentage of moisture begins. This leads to a lack of water at the stages of
flowering and ripening of wheat. The month of August 2014 shows the lowest rainfall and
percentage of moisture.

Monthly average of rainfall and moisture data
from April to may 2018 in Almaty region
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Figure 2. Monthly average of rainfall and moisture data from April to May 2018 in Almaty
region

As shown in figure 2, there is a sharp increase of rainfall in the month of May, then a sharp
decline in June from 120 mm to 22 mm, as well as a slight increase in rainfall in July and August
2018 to 44 mm. The percentage of moisture shows a gradual decline from 58% to 40%, and
reaches the same level in August with the average monthly rainfall. At the stage of spike formation,
rainfall and moisture indicators are normal. However, the following months, during the flowering,
grain filling and ripening stages, an acute shortage of water under drought conditions is
demonstrated.

Analyzing all the monthly average and annual average of rainfall and moisture data, we can
conclude that the most critical and driest years were 2014 and 2018. As the data of the diagrams
show, the greatest decline in the level of rainfall and moisture occurs in June-July 2018, at the
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initial stage of flowering and filling of grain. Significant damage to plants is caused by drought
conditions during and after the flowering period. Plants show their sensitivity by decreasing the
number of nuclei.

Determination of the relative water content in wheat leaves under drought conditions

The relative water content in wheat leaves under drought conditions is one of the indicators
of drought tolerance of plants. To determine the relative water content, leaf samples of different
varieties of wheat were weighed and the wet weight of the leaves was determined, then
simulating drought, the leaves were placed in a chamber and stored for several hours at a
temperature of 84° C, and then the dry biomass of the samples was weighed. After saturation with
water, and reaching turgor, the leaves were weighed again. After carrying out all the procedures
according to the formula, the relative water content in the leaves was calculated.

The RWC= (fresh weight — dry weight) / (turgid weight — dry weight) x 100

RWC, %

1day Water 2 daysDrought Sdays Drought 7days Drought 13days Drought

—e—Kaz10 ——samgau Erithrospermum ——E 152(8) #—E 153(4)

Figure 3. Relative water content in wheat leaves under drought conditions

The first two days in all wheat cultivars there is a sharp decline in the water content in the
leaves, from about 95% to 80% and below. The second interval between 2 and 5 days there is a
sharp jump up in 2 cultivars, in Erythrospermum, Kaz-10, and mutant E-153 (4) to 90%. However,
in the cultivar Samgau and the mutant line E-152, a decrease in the water content in leaves to 20-
30% continues. Between 5 and 7 days, a decrease in water level is observed in all varieties, the
highest water content in the mutant E-153 wheat line (4), then in the Kaz10 variety, and the lowest
in the Samgau and Eryhtrospermum varieties. The mutant line E-152 shows the average level of
water content for the whole period of drought. The period between 7 and 13 days is the driest for
the variety Kaz-10 and the mutant lines E-152, E-153 (4). But, in the varieties of Erythrospermum
and Samgau, the percentage of water content in the last days of drought increases by 10%, which
suggests the start of the adaptation mechanism to drought.

Thus, according to the physiological parameter, the relative water content in the leaves, we
can conclude that the wheat varieties Erythrospermum and Samgau showed the highest drought
tolerance. Among the other varieties and lines, it can be noted that the mutant line E-152 showed
insignificant and gradual drops in the water content in the leaves, compared with other varieties
in which there were sharp drops and rises in percentage of the relative water content. Also, the
highest water content for 7 days was maintained in the variety Kaz-10.

Determination of nitrogen content in the soil available for assimilation by plants using
Sensors

The experiment was conducted under controlled conditions in a greenhouse for one month.
Used N-sensors immersed in soil columns, which convert the chemical signal (nitrogen
concentration in 3 soil layers) into an electrical signal detected by the GP2-Logger sensor.
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In the upper row are plants of local varieties of wheat tolerant (Kaz-10) and drought
sensitive, in the lower row are the mutant line (E-152, M7) and its parent variety (Erythrospermum
standard) grown in soil columns with sensors
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Figure 4. Nitrogen content in the upper soil level of Kaz-10 cultivar before drought
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Figure 5. Nitrogen content in the upper soil level of Kaz-10 cultivar during drought

The nitrogen content in the upper layers of the soil during the cultivation of the variety Kaz-
10 before drought is greater than during drought. For example, at an ion nitrate concentration of
0.5 before drought, the nitrogen content is approximately 105-106 mM, during a drought 90-100
mM. During drought, the nitrogen content is approximately kept at the same level, but before the
drought, the nitrogen content varies significantly in the range of 76-100 mM.
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Figure 6. Nitrogen content in the middle soil level of Kaz-10 cultivar before drought
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Figure 7. Nitrogen content in the middle soil level of Kaz-10 cultivar during drought

The nitrogen content in the middle layers of the soil during the cultivation of the variety Kaz-
10 during drought is greater than before drought. Also, the nitrogen content in the soil before the
drought does not differ much, they remain in the range of 83-86 mM, during the drought from 70
to 90 mM.

As can be seen from the figures 10 and 11, plants absorb nitrogen from the middle layers of
the soil to a greater extent at the beginning of the drought and spend it economically during the
entire dry period. This is evidenced by the concentration of nitrogen in nitrate form at the
beginning of the drought, which corresponds to 75 mM and its slight increase by 1.2 times at the
end of the month, when the experimentally simulated drought (90 mM) ended.
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Figure 8 Nitrogen content in the lower soil level of Kaz-10 cultivar before drought
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Figure 9. Nitrogen content in the lower soil level of Kaz-10 cultivar during drought

The nitrogen content in the lower layers of the soil during the cultivation of the variety Kaz-
10 during a drought is greater than before the drought. The maximum nitrogen content during
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drought reaches 100 mM, before drought this parameter is 96.5 mM. Also, the readings of the
sensors for the variety Kaz-10 before drought do not differ significantly and range from 89.6 to
90.65 mM. However, during drought, the concentration of nitrate ions varies significantly from 60
mM to 100 mM. At a nitrate concentration of pNOs 3.5 ions, the nitrogen content in the lower
layers of the soil increases sharply both before drought and during drought.

As a result, when growing the variety Kaz-10 according to the results of the nitrogen content
in three soil layers to a depth of 1 meter, it was found that the nitrogen concentration was high
during drought in the middle and lower soil layers, i.e. plant roots absorbed nitrate ions mainly
from the upper layers of the soil. In experiments, before drought, plants consumed nitrogen less
intensely than during the dry period. This is evidenced by the readings of the sensors on the
content of average nitrogen values in the thickness of the soil 1 meter deep, comprising 80-100
mM, and a decrease in the concentration of nitrogen in the soil during drought, leaving 60-100
mM.
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Figure 10. Nitrogen content in the upper soil level of Erythrospermum cultivar before
drought

120

v=12,395x+69,127
® R2=0,4715
100 . .

80

mV

60

40

pNO;

Figure 11. Nitrogen content in the upper soil level of Erythrospermum cultivar during
drought

The nitrogen content in the upper layers of the soil during the cultivation of the variety
Erythrospermum is much higher before drought than during drought. A significant difference can
be seen in the minimum nitrogen content in the upper layers of the soil during a drought of about
50 mM, before a drought of at least 108 mM. Also, the fifth sensor, located at an average level of
the soil column, during drought showed the lowest nitrogen content, corresponding to 50 mM.
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Figure 12. Nitrogen content in the middle soil level of Erythrospermum cultivar before
drought
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Figure 13. Nitrogen content in the middle soil level of Erythrospermum cultivar during
drought

The nitrogen content in the middle layers of the soil during the cultivation of the variety
Erythrospermum before drought is greater than during drought. Before drought, nitrogen reaches
a level of 100 mM, during a drought 90 mM. Two graphs show that nitrogen concentrations vary
widely, for example, before drought, reach a level of 70 to 100 mM, and during a drought, from
45 to 90 mM.

The maximum nitrogen content in the lower layers of the soil is the same both before
drought and during drought. However, their minimum is different, before drought it is about 91
mM, and during drought it is 80 mM. Values of nitrogen before drought range from 91 to 100 mM,
during drought from 80 to 100 mM. Before drought, when the concentration of nitrogen nitrate
ions reaches 2.5, there is a sharp increase in nitrogen content from 96 to 98 mM.

As a result, according to all the graphs in three soil layers during the cultivation of the variety
Erythrospermum, the nitrogen content is the highest until drought in the upper and middle soil
layers. In the lower soil layers, the nitrogen content is the same before drought and during
drought. The limits of nitrogen content before drought are from 70 to 100 mM, during drought
from 40 to 100 mM. Thus, the roots of plants of the Erythrospermum variety absorb nitrogen
mainly in the lower soil layers under normal conditions, but during drought, nitrate ions are
absorbed mainly in the upper and middle soil layers.
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Figure 14. Nitrogen content in the upper soil level of mutant line E-152 of wheat before
drought
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Figure 15. Nitrogen content in the upper soil level of mutant line E-152 of wheat during
drought

The nitrogen content in the upper layers of the soil during the cultivation of the E-152 line
is higher during drought than before drought. During drought, the maximum nitrogen content
reaches 106 mM, and about 99 mM before drought.

The nitrogen content in the middle layers of the soil during the cultivation of the E-152
mutant line is higher before drought than during drought. The minimum level of nitrogen before
droughtis 102.1 mM, during a drought 79 mM. Also, approximately in the middle of the dry period,
there is a sharp increase in the level of nitrogen in the middle layers of the soil. In addition, the
limits for nitrogen content during a drought fluctuate significantly compared to values before a
drought.
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Figure 16. Nitrogen content in the lower soil level of mutant line E-152 of wheat before
drought
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Figure 17. Nitrogen content in the lower soil level of mutant line E-152 of wheat during
drought

The nitrogen content during the cultivation of the E-152 mutant line in the lower soil layers
is much higher during drought than before drought. In the middle of the dry period in the lower
layers of the soil, an increase in the concentration of ion nitrate is observed up to 95.24 mM.
During drought, a gradual increase in nitrogen levels occurs.

As a result, in the upper and lower layers of the soil during the cultivation of the E-152
mutant line, a high level of nitrogen is observed during drought, compared to drought. Also, there
was a high nitrogen content in the middle layers of the soil before drought. The limits of the
nitrogen content before drought in the thickness of the soil 1 meter deep is 95-102 mM, during
the drought 70-120 mM.

Analyzing all the results, we can conclude that the nitrogen content in the soil when grown
in almost all varieties of wheat and the mutant wheat line is higher during drought, and not before
drought. However, in the variety Erythrospermum, the nitrogen content in the soil is higher before
drought. Also, the nitrogen content in all soil layers varies depending on the variety and line of
wheat, however, mainly in the middle layers of the soil there was a high level of nitrogen. In
addition, most often, the limits of the nitrogen content in the soil were between 70 and 100 mM.
Most varieties and lines of wheat at the point of concentration of nitrate ions of 1.52.5, significant
jumps occurred to increase the level of nitrogen.

Thus, in drought tolerant varieties, nitrogen absorption occurs mainly in the upper layers of
the soil. Drought-resistant varieties and the E-152 mutant line during the entire dry period absorb
nitrogen from the soil to a small extent and use the internal reserves of nitrogen absorbed during
the non-dry period and in a bound state.

Determination of chlorophyll content in the leaves

One of the physiological parameters related to resistance to abiotic stress factors is level of
photosynthesis and also chlorophyll content. Chlorophyll content is one indicator of plant health
and can be used to optimize the timing and quantity added fertilizer to provide the largest crop
yields.

For this work was used easy measurements of the chlorophyll content of plant leaves by the
SPAD-502Plus in figure 8 (Konica Minolta, Osaka, Japan).

The content of chlorophyll in the leaves of Kaz-10 wheat throughout the 30 days of growing
plants under drought conditions gradually increased, ranging from 30 to

70 umol per m?. However, after 7 days of cultivation, this indicator dropped sharply from 35
to 25 umol per m2. Also, on day 21, the chlorophyll content slightly decreased by about 5-7 pmol
per m?. Compared to the control, the first 3 days the experimental indicators were approximately
the same, however, on the 7th day, in the control samples there was a sharp increase in the
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chlorophyll content to 40 umol per m? with a subsequent decrease until the end of the
experiment.

Both in the control and in the experimental samples of the Erythrospermum cultivar, a high
content of chlorophyll in the leaves was observed for 30 days. Erythrospermum has a slightly low
chlorophyll level in the first two weeks, however, on day 21 there is an increase in chlorophyll level
compared to the control, in which a decrease in chlorophyll level from 30 to about 10 umol per
m? is noticeable.

The dynamics of changes in the level of chlorophyll during the first week of the experiment
was approximately the same both in the control samples and in the experimental samples of leaves
of the mutant line E-152 (8). A slight decrease in chlorophyll content was observed in both cases
on day 14 of mutant cultivation under drought conditions. However, on the 21st day of cultivation
in control samples of wheat leaves, there is a sharp decline from 35 to 20 umol per m?, and in
experimental samples of the E-152 line (8), a decrease of about 10 pmol per m? is observed. If the
chlorophyll content within 21 days of plant growth is approximately at the same level, but on day
26 there is a sharp increase in the chlorophyll content at E-152 (8) and reaches a maximum of 70
umol per m2 On day 30 of the simulated drought in the mutant line E-152 (8), the level of
chlorophyll in the leaves again falls to the average value.

In the mutant wheat line E-153 (4), in the experimental samples of leaves and in the control,
the content of chlorophyll in the leaves was approximately the same during the first week. In the
second week, the pigment level sharply decreases from 40 to about 20 umol per m?, a decrease
in the concentration of chlorophyll also occurs in control samples, but only slightly - a decrease of
only 10 umol per m?. And at the end of the drought period, the chlorophyll content at E-153 (4)
drops to 35

umol per m?, and in the control samples it remains at 40 umol per m2.

CONCLUSION

For the studied wheat samples, it was shown that nitrogen assimilation by plants under
drought conditions occurs mainly in the upper soil layer, however, for the Kaz-10 variety (drought
tolerant variety, control) and for the mutant wheat line E152, nitrogen consumption is also
observed in the lower soil layer. This confirms field phenological studies, and physiological and
molecular studies, that the mutant line E-152 can tolerate air and soil drought for a long time.

An analysis of the results of the relative water content in plant leaves and the chlorophyll
content in leaves of wheat grown under drought conditions showed that the mutant line E-152
was relatively at the same level in drought resistance compared to the control drought tolerant
cultivar Kaz-10.

The experimental results confirm the studies of many scientists that the nitrogen content in
the nitrate and ammonium form in the plant, the chlorophyll content in the leaves, as well as high
parameters of water-holding ability correlate with the level of plant resistance to drought.
Molecular studies confirm the expression of genes associated with drought tolerance. According
to experimental data, the mutant line E-152 (M7), obtained as a result of gamma irradiation of the
standard variety Erythrospermum, is drought tolerant and can be recommended for use in
breeding programs for creating drought tolerant cultivars of soft wheat.

The maximum relative water content was obtained for the variety Erythrospermum
(standard). However, after 7 days without watering, the RWCs of the four genotypes were
reduced, only the variety Kazakhstan-10 (drought tolerance standard) maintained a relatively high-
water content index. By the 13th day of the drought, water uptake was minimal for the mutant
line E-152 (8). The other mutant line E-153 (4) was more resistant to water scarcity than the first
mutant line, and more sensitive than the Erythrospermum variety (standard).
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Experimental data show that the content of chlorophyll in the leaves of the mutant line E-
153 (4) was less than in plants grown with watering (control option). However, it was higher than
for this parameter in the leaves of another mutant line E152 (8). The chlorophyll content, which
correlates with the nitrogen content in the leaf, is almost constant and has been stable for 2 weeks
for the Erythrospermum variety (standard) compared to the control varieties Kaz-10.
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MEONKO-9KOHOMMWYECKAA OLIEHKA
OPTAHU3ALMW CNYXKBbl SKCTPEHHOW
COCYANCTOM XUPYPTNW

Nmanranves Ackap Menmcosuy
AokTopaHT DBA B 34paBooxpaHeHnn, Kasaxckmm HaumoHanbHbIn YHUBEPCUTET UM.Ab-
®apabwn, Pecnybauka KazaxcraH, r.Aamatsl, 050038, np.anb-Oapabu 71

AHHOTauuA

B AaHHOW CTaTbe OCYLLECTBAAETCA MeAMKO-3KOHOMMYECKAN OLEHKA OpraHM3aLmm CayKobi
9KCTPEHHOW COCYAWMCTOM XUPYPIrMM C  Lenbd aHanmza eé 3beKTUBHOCTM UM KayecTBa
npeaocTaBafsemMblx yCayr. PaccMaTpuBatoTCA TeOpeTUYeCcKMe OCHOBbI MeANKO-3KOHOMMUYECKOTO
aHaNM3a, BK/0Yas OCHOBHblE METOAbl M NMOAXOAbl, MPUMEHUMbIE K OLLEHKE MEeAMLMHCKUX YCAYT.
AHannsnpyeTca MexayHapoAHblM M HaUMOHAAbHbLIA OMNbIT OpraHM3auum CAy»K0 3SKCTPEeHHOW
COCYAMCTON  XMPYPrMKM, BbISBAAOTCA OCHOBHble nNpob6sembl M Bbl30Bbl.  OnucbiBaeTcs
paspaboTaHHaA MeTOAMKa MeAMKO-3KOHOMMYECKOW OUEHKM, BKIKOYAOWAA KPUTEPUU W
nokasatenu 3GHeKTMBHOCTM, a TaKkKe NpeaaratoTca pekoMeHZaummn no onTMMmnsaumm paboTsl
cnyk6. PesynbTatbl UCCNefoBaHMA NPEACTaBAAOT NPAKTUYECKMIA MHTepec ANA CneumnanmncTos B
061acTV 34paBOOXPAHEHMA, YNIPABNEHNA Y SKOHOMUKM MEAMLIMHCKNX YYPEKAEHUI.

KntoueBble CNoBa: MeAMKO-3KOHOMMYECKas OLEeHKa, 3KCTPEHHas COCyaMcTas XMpyprusa,
opraHusaums MeauLMHCKUX yYCayr, 3GPEeKTUBHOCTb 34PaBOOXPAaHEHNA, KaYecTBO MeAMLUMHCKOro
0bCNyKMBAHMA,  ONTUMM3aUMA  yNpaBieHWs,  34paBOOXpPaHeHWe,  MeToAbl  MeauKo-
9KOHOMMYECKOTO aHaM3a.

BeeaeHue

B CcOBpeMeHHbIX YCN0BMAX MOBbIWEHNA TpeboBaHMI K KavyecTBy M [AOCTYMHOCTM
MEANLMHCKMX YCNYTr aKTyaZlbHOCTb MeAMKO-SKOHOMWYECKOM OUEHKM B 34PaBOOXPaHEHMUM
3HAYMTEe/IbHO BO3pPaCTaeT. IKCTPEHHas COCYAMCTaa XUPYprusa, ABAAACb OAHUMM M3 K/OYEBbIX
HanpaB/feHUn B MeAMLMHCKON nomoum, TpebyeT 0coboro BHMMaHMA B KOHTEKCTE obecneyeHun
3GPEKTUBHOTO ynpaBaeHMA M ONTMMM3ALMKM pPacxodoB. PaccmaTpuBaemasa Tema MOCBsALLEHA
MeAMNKO-9KOHOMMYECKOM OLEHKEe OpraHM3aUmm ciy»Kbbl SKCTPEHHOM COCYAMCTON XMPYPrUn, YTO
NoApasyMeBaeT KOMMAEKCHbIM aHann3 3pdEKTUBHOCTMU, KayecTBa MPeaoCTaBAsEMbIX YCAYr U
ynpaB/eHYecKkMX peleHnin B AaHHoi obnactn. OCHOBHOM UEeNblo AaHHOW paboTbl sBaseTcA
BbIAB/IEHWE MYyTEN ONTUMM3AUMM AEATENbHOCTU CAYKO IKCTPEHHOM COCYAMCTOM XMPYPrumM Ha
OCHOBE MEAMKO-9KOHOMMYECKOTO aHanM3a. 3ajayun  MUCCNefoBaHMA  BKAOYAlOT B cebs
TeopeTnyeckmin  0630p  MEeToAO0N0rMIA  MeAMKO-9KOHOMUYECKOro  aHaauM3a,  M3ydeHue
MEeXAYHAPOAHOTO M HAUMOHANbHOIO OfMbiTa OPraHM3auMM AaHHbIX CAYKO, pa3paboTky U
NPUMEHEHNE METOAMKM OLUEHKM WX paboTbl, a TakKe GOpPMYy/NMPOBAHME PEKOMEHAAUMI Mo
YIYYLLIEHMIO NX 3PPEKTUBHOCTMU.
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Ba)KHOCTb M aKTya/IbHOCTb TeMbl 0OYCNOBNEHbI HE TONbKO BbICOKMMUK TpeboBaHMAMK K
KayecTBY OKa3aHWA 3KCTPEHHOM MeAMLUMHCKOM MOMOLLM, HO M HEODXOAMMOCTBIO PALMOHAbHOIO
MCMNONb30BaHMA OrpaHMYEHHbIX PECYPCOB 3/1paBOOXPaHeHMA. DPdeKTMBHOE DYHKLUMOHMPOBAHME
CNYXKO IKCTPEHHOM COCYANCTOM XMPYPrUM HAMPAMYIO B/IMAET Ha CMACeHUE KU3HEN U CHUKEHME
NOCNeACTBUI TAXKebIX 3a001eBAHNI, YTO AeNaeT MeAMKO-IKOHOMMYECKYIO OLEHKY HE MpPOCTO
aKaAEeMMNYECKMM YMNPAKHEHMEM, @ BaKHbIM 3/1EMEHTOM YNpaBieHWs B 34paBOOXPaHEeHWKU. B
KOHTeKcTe KasaxcTaHa BOMpPOC ONTMMM3AUMM  CUCTEMbI  3[PAaBOOXPAHEHWMA, B 4Y4aCTHOCTM
opraHu3aumm cyxb aKCTPEHHOM COCYANCTON XMPYpPrium, npruobpeTtaeT 0cobyto akTyasnbHOCTb Ha
doHe rnobanbHbIX M HALMOHA/IbHbIX BbI30BOB B 06/1aCTK 0becneyeHns Ka4ecTBEHHOM U AOCTYNHOM
MeaMUMHCKOM nomouwn. CTpaHa CTpemMMTCA K MOZEPHM3aLMM CBOEro 34paBOOXpPaHeHMs,
aKLUEHTMpPYSA BHUMaHWE Ha BHEAPEHUWU MHHOBALMOHHbIX TEXHO/IOTMI, NOBbIWEHWUM KBAUDUKALMM
MeANUMHCKMX KaZpoB M ONTUMM3AUMM YNPaBNEHYECKUX MPOLLECCOB. Pa3BUTME 3KCTPEHHOM
cocyamcTon xmpyprmm B KasaxctaHe TpebyeT KOMMAEKCHOro NoaxoAa, BKAKOYAOWErO MeAMKO-
9KOHOMMYECKYIO OLLEHKY C LIe/Ibto BblABAEHWA Hanbonee adpdeKTUBHbLIX MOAENEN OpraHU3aLMn U
ynpaBAeHuna cayb6amm, 4To NO3BONUT YNYYLINTL KAYeCTBO OKa3blBAEMOMN MeAMLMHCKON NOMOLLM
W coenatb eé 6onee AOOCTYNHOW ANA LWMPOKMX CNOEB HaceneHuwa. B 3TOM KOHTEKCTe,
nccnenoBaHWe, HanpaBAeHHOe Ha  MEeAMKO-9KOHOMUYECKYID OUEHKY CAyKO 3SKCTpeHHOM
COCYAMCTON XMPYPrnn, NPeacTaBAseT coBOM BaXHbIN War K AOCTUKEHUIO LeNeilt HaLMOHabHOM
NOANTUKM B 06NACTU 34paBOOXPAHEHMA, CNOCODBCTBYSA MOBbLILEHUIO OOLLEro YPOBHA 340P0BbA
HaceneHua CTpaHbl. TakMm 06pa3om, [aHHaA CTaTbA HanpasleHa Ha WccnefoBaHWe W
NpeasioXKeHne KOHKPETHbIX peleHnin ana  nosblweHna 3GGeKTUBHOCTM paboTbl  cayxKb
9KCTPEHHOW COCYAMCTOM XWUPYpPruM yepes npusMy MeAMKO-95KOHOMUYECKOro aHanmsa, 4To
aKTyaZbHO KaK A1A Hay4HOro coobLllecTBa, TakK M ANA NPAKTUYECKON AeATenbHOCTM B 0HaacTu
34paBOOXPaHEHNA.

1. TeopequeCKme OCHOBbI Me,EI,VIKO-aKOHOMVI‘-IeCKOVI OUEHKWN B 34,paBOOXPaHEHNN

B coBpemMeHHOM MUWpe, rae pecypcbl OrpaHUyeHbl, @ NOTPebHOCTM B 34PaBOOXPAHEHMM
TONbKO PacTyT, MeAMKO-IKOHOMMYEeCKaa OUEeHKa CTAHOBWUTCA K/AOYEBBIM WHCTPYMEHTOM A/A
0b0CHOBaHMA pelleHni B chepe 34paBooxpaHeHns. ITOT pasaen npeaHasHadeH 1A Toro, Ytobbl
[aTb untatento dyHAaMeHTalbHOe NMOHUMaHME NPUHUMMNOB U METOA0/0TUI, NEXKALLUX B OCHOBE
MeAMKO-3KOHOMMYECKOTO aHaIn3a, BKIOYAA ero LUean, 3aaunm U OCHOBHble noaxodbl. Meamko-
SKOHOMMYECKaa  OUEeHKa  npeactaBnsaeT  coboM  KOMMAEKCHbIM  aHaiuM3  CTOMMOCTM
30PaBOOXPaHUTE/IbHbIX BMELWATENbCTB B CPABHEHUMN C UX 3GDEKTUBHOCTLIO M pe3yabTaTamMmn ANs
naumeHToB. OHa BK/tOYaeT B cebA pas/iMyHble TUMbl OLUEHOK, TaKMe KaK aHanW3 3aTpaT, aHaiu3
3aTpaT-3dOEKTMBHOCTM, aHaNM3 3aTPaT-NONAE3HOCTM M aHaAM3 3aTPaT-BbIroAbl. T MeToApbl
NO3BONAIOT OLEHUTb, HACKONbKO 3POEKTUBHO MCMOMb3YHOTCA PECcypcbl B 34PaBOOXPAHEHUN U
Kakue cTpaTermm MOryT MpPUMHECTM MaKCMMasbHytd MNOAb3y A8 3[0pPOBbA HACeNeHWAa npwu
MMHMMabHbIX 3aTpaTax.

MeanKo-aKOHOMUYECKas OLLEeHKa NpeacTaBaaeT coboM KIoYEBON MHCTPYMEHT B CMCTEME
30PaBOOXPAHEHNA, MO3BONAIOWMIA aHANM3MPOBATL COOTHOLUEHWE 3aTpaT Ha MeaMLMHCKME
BMELLATeNbCTBA M MOJIYYaeMbIX OT HMX PEe3y/bTaTOB. ITOT WMHCTPYMEHTApWMii HaueneH Ha
ONTMMM3ALMIO pacnpeaeneHns orpaHnYeHHbIX PECYPCOB C LLebio MaKCMMM3aLMM KTMHUYECKON U
CoUManbHOM NONb3bI ANA NaUMeHTOB M obLLecTBa B LeloM. OCHOBHbIe TEOPETUYECKME NOAXOAbI B
MeAMNKO-3KOHOMMYECKOW OLEHKe BKKOYAOT aHanu3 3atpaT-adPpeKTMBHOCTM, aHanAM3 3aTpaT-
MNONE3HOCTM, M aHaNM3 3aTPAT-BbIrOAbl, KaXKAblil M3 KOTOPbIX MMeeT CBOM crneundpuyeckme
MEeTOAO0NOTNN 1 061ACTU NPUMEHEHUA.

AHanus 3aTpaT-3gpOEeKTUBHOCTM NO3BONAET CPAaBHMBATb 3aTPATbl M KAMHUYECKME UCXOAbI
Pa3/IMYHbIX MEAMUMHCKMX BMeLIaTeNbCTB, Bblparkad pe3yabTaTbl B €4AMHMLAX HATypasibHOro
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ncxoda (Hanpumep, cnaceHHble oAbl KW3HM). ITOT noaxon obneryaeT NPUHATME pPelleHuit o
BbIOOpe Hanbonee apHeKTMBHOIO BMELLATEIbCTBA NMPU OrpaHMUYEHHbIX pecypcax. AHanM3 3aTpaT-
NONE3HOCTM pacwmpaeT noHATMEe 3OOEeKTUMBHOCTWU, BKAtOYAA B OLEHKY KayeCTBO IKM3HMU.
Pe3ynbTaTbl TAaKOro aHaM3a 06bIYHO BbIpaXKatoTCA Yepes KaueCTBEHHO-CKOPPEKTUPOBAHHbIE roApbl
XM3HKM (QALYS), 4TO NO3BONIAET CPAaBHMBATbL BMELLIATENbCTBA C PA3/IMYHbIMKU MCXOAaMKN Ha obLein
WKane None3HoCTU. AHaNN3 3aTPaT-BbIroAbl NpeobpasyeT KaK 3aTpaThl, TaK M BbIrOAbl B AEHEKHOE
BblpaXKeHWe, NpefoCcTaB/iAa BO3MOMXHOCTb HAMPAMYK CPaBHMBATb 3KOHOMMUYECKYH BbIrogy OT
PA3/IMYHbIX BMELATENbCTB. ITOT NoAxXoa TpebyeT TOYHOro onpeaeneHmna N OLEHKM BCEX 3aTPaT U
BbIFO/, YTO MOXKET BbITb CNOXKHO B YCIOBUAX MEAMLIMHCKON NPAKTUKMN.

MeanKko-sKoHOMKUYeCcKas oleHKa TpebyeT cbopa 1 aHanm3a 6oMblIMX 0O6BEMOB AAHHbIX,
BKJIOHAA KJAMHUYECKME NUCXOAbl, KAYECTBO KMU3HWU, MPAMbIE M KOCBEHHbIE 3aTpaTbl Ha AeveHne U
nocneacTsma 3abonesaHmin. BaxkHbIM aCnekTOM ABAAETCA BbIDOP COOTBETCTBYHOLLETO BPEMEHHOIO
rOPM30HTA ONA OLEHKM, KOTOPbIA A0/MKEH OblTb AOCTAaTOYHbIM A/1A BbIABNEHMA BCEX 3HAYMMbIX
3aTpaT M BbIrOA BMeLLaTeNbCTBa. Pa3Butme n npuMeHeHne MeamKO-3KOHOMMWYECKOM OUEHKM B
37paBooxpaHeHnn  cnocobecteyeT  GOpMMPOBAHMIO  IPPEeKTUBHOM UM ODOCHOBAHHOM
3,paBOOXPAHUTENBHON MNOJANTUKM, HAMNPABAEHHOM Ha YyAydlweHue AOCTYNMHOCTM M KayecTsa
MeanuMHCKMX  ycayr. OHa obecneymBaeT OCHOBY [A/1A PaLMOHANbHOrMO Bblbopa MexKay
aNbTEPHATUBHBLIMW METOAAMU NeYeHUNsA, YUNTbIBaA KaK MX 3OGPEKTMBHOCTb, TaK M 3aTpaTbl, YTO
0CODEHHO Ba)KHO B YC/NOBMAX OrPaHUYEHHbIX PECYPCOB M MOCTOAHHO PACTYWMX PacxXxo4oB Ha
3 paBOOXpaHeHue.

B nccnenosaHmm Aizpuru u konner (2019) obcyRaaeTca KpUTUYECKOe COCTOAHME OKa3aH WA
COCYAMCTO-XMPYPIMYECKOM MOMOWM W NpeanaraeTca HOBaA MOAeNb CAy»KObl COCyAMCTOM
HeoTnoXxHOM xupyprmu (Vascular Acute Care Surgery, VACS) Kak pelLleHWe BO3HMKaOLW,Eero Kpmsmca
B 061aCTM COCYANCTOM XMPYPTnn. ABTOPbI NOAYEPKMBAIOT CABUI B MPAKTUKE COCYAMNCTOM XMPYPTn
OT OOWMPHbBIX, BbICOKOPUCKOBBIX CTALMOHAPHbIX OMNepaumii K MMHWUMAAbHO WHBA3MBHLIM,
9HA0BACKYNAPHBIM Mpoleaypam, NpoBOAMMbBIM B AeHb obpalleHua, 4To co3gaeT npoben B
CNOCOBHOCTM COCYAMUCTbIX XMPYPros oOLWEen NPaKTUKM afeKBaTHO pearMposBaTb Ha OCTpble
cocyamcTble cobbITUA. DTOT Nepexos BMecTe C BO3pacTatowmmm TpeboBaHMAMM K 3KCnepTu3e B
chepe OCTpOM COCYyaMCTOM  XWMPYprMM ANA  MeHee  PaCNpPOCTPAHEHHbIX OTKPbITbIX U
BbICOKOPMCKOBbIX MpoLeayp NpuMBen K Kpu3ucy B AaHHOW obnactn. OTpakaa onbIT pasBuTMA
cny»bbl HeoTnoxHon xmpyprum (Acute Care Surgery, ACS) ana ynpaBneHuUa PecypCcoemKMmMMm
Yypes3BblYaMHbIMKM CUTYaUMAMM, aBTOPbl npeanaratoT passuTne cnykbol VACS ana yxoaa 3a
OCTPbIMM cocyamncTbiMK naumeHTamn. MNoaobHo ACS, cepsuc VACS MOXKET yay4YlMTb KAayecTBO
OKa3aHMA MeaMUMHCKOM MOMOLLM KPUTMYECKM BONbHBbIM NaumeHTam, obecneyunTb MOKPbITUE
XVMPYPruyeckom nomMowm ANA OCTPbIX COCYAMCTbIX YPe3Bbl4alHbIX CUTYaUMM M NOTEHUMANbHO
NPUHECTN 3KOHOMMYECKYD Bbirody HonbHMLAM. 3TO MCCAenoBaHWE MNOAYEPKMBAET BaXKHOCTb
MeAMNKO-9KOHOMMYECKOM OLEHKN B pa3paboTke M BHeAPEHUM MOJesielt OKa3aHusa COCyAMCTO-
XMPYPruyeckom MOMOLM, YKasblBas Ha 3HAYMTe/bHble 3SKOHOMMYECKMe MNOoCneacTBMA AnA
NAUMEHTOB, MEAMUMHCKMX YYPEeXAEeHWM WM NAATeNbLIMKOB B CAyvae OTCYTCTBMA aAeKBATHOM
OCTPOW COCYyANCTON XMpypruyeckor nomolum (Aizpuru, M., Sweeney, A. P., Watson, J. D., Harris, D.
G., Drucker, C. B., Diaz, J.J., & Crawford, R. S. 2019).

CtaTba Bo3HioKa, HuMKkuTMHa 1 KonomeHuesa (2020) ocBellaeT BaKHble topuanYecKkue
acnekTbl OKaszaHMA MeAMUMHCKOM MOMOLLM NPWU BHYTPUTOCMMTANbHOM MILEMUYECKOM MHCY/bTE
(BI'MW), 4TO MMeeT NpAMOE OTHOLIEHWE K MeANKO-IKOHOMUYECKOM OLEHKE B 34PaBOOXPAHEHMMN.
ABTOpPbI NOAYEPKMBAIOT, UTO OCOBEHHOCTM OKa3aHMA MeAMLMHCKON MOMOLLM Ha COBPEMEHHOM
3Tane pPasBUTUA 34PABOOXPAHEHWNA CBA3AHbI C MOBbIWEHHOW HOPUANYECKON OTBETCTBEHHOCTbIO
Bpayen, YTo BAMAET Ha IKOHOMMYECKME ACMEKTbl MEeAMLIMHCKON MOMOLM, BKAKOYAA cyaebHble
M3LEPHKKM M HeobXxoaMMOCTb obecrneyeHma BbICOKOTO KayecTBa JledeHuAa ANA MUHUMMU3ALMK
PUCKOB HEDNAronpUATHBIX MCX0A08B. Pa3paboTka M BHeApPeHWE eanHbIX NOAXOAOB K OpraHn3aumnm
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nomMouM nauyeHTam ¢ BINW, yunTbiBatOWMX KaK MeaMUMHCKME, TaK U HOpUANYEeCKMe acneKThbl,
MOTYT CNocoBCTBOBATL YYYLIEHWIO Ka4ecTBa OKa3aHMa MeAMLMHCKOM NOMOLLM U YMEHbLLEHUIO
9KOHOMMYECKUX PACcXod0B Ha sedyeHue U peabunntaumio Takux naumeHToB. Takmm obpasom,
nccneaoBaHMe NOAYEPKMBAET BAXKHOCTb KOMIMIEKCHOTO NOAX0Aa K opraHmM3aumMm meamnumHCKoMm
NOMOLLM B YCNOBMAX CTaLMOHApa, KOTOPbIA BKAOYaeT B cebs He TOJIbKO MeAMLMHCKME, HO U
9KOHOMMYECKME U IOPUIANYECKME aCMeKTbl, rapaHTUPys NaumeHTam noayvyeHmne CBOEBPEMEHHOM
NOMOLLM B COOTBETCTBUMN CO CTaHAAPTaMM JieyeHns 1 obecneymsan lPUANYECKYHO 3aMLLEHHOCTb
MeANLMHCKMM paboTHMKamM Bcex ypoBHel (BosHiok, N.A., HukutuH, E.H., & KonomeHues, C.B.
2020).

NccneposaHue Eisenstein n konner (2013) BHOCUT 3HAYUTENbHbIV BK1aZ B TEOPETUYECKME
OCHOBbl MEAMNKO-I3KOHOMMUYECKON OLEHKM B 3/paBOOXPaHEHUM, aHANU3IMPYAa IKOHOMMYECKMe
acneKTbl PaHHEro aHA0BACKYASPHOIrO PEMOHTA MO CPAaBHEHMIO ¢ HabAoAeHNEM 3a NaLMEHTAMM C
Ma/IbIMW1 aHEBPM3MaMM OPIOLWHOM aopTbl. [pnBeAeHHOE NPOCMNEKTUBHOE UCC/IeJ0BaHME B PamKax
PaHOAOMM3MpPOBAHHOrO ucnbiTaHma PIVOTAL BbISBMAO, 4TO, HecMoTpA Ha 6o0nee BbICOKME
Haya/ibHble MeAMLMHCKME pacxoapl y rpynnbl paHHero EVAR, yepes 48 mecaues 0bL1as CTOMMOCTb
MeMLMHCKOro 0BCAYKMBAHUA Mexay rpynnamm HUBEAMPOBANachb, MOAYEPKMBAA BaXKHOCTb
OONITOCPOYHOr0  MA3AHMPOBAHWA B YNPaBAEHMW  34paBOOXPaHEeHMem. 3T pesynbTaTbl
NOJCKa3bIBAKOT, YTO KOMM/IEKCHAA 3KOHOMMYECKAA OLEHKa MeAMUMHCKMX BMellaTeNbCTB A0/IKHA
YUYMTbIBATb KaK HENnoCcpeACTBEHHble 3aTpaTbl Ha JieYeHue, Tak M A0ArOCPOYHbIE MeANUMHCKME
PAcXodbl, a TaK¥Ke BAMAHME HA KaYeCTBO MKWM3HM MNAUMEHTOB, YTO KPUTMYECKM BaAXKHO ONA
pa3paboTkM  3DDEKTUBHbIX U IKOHOMWMYECKM ODOOCHOBAHHbIX CTpaTernin  fevyeHua B
3gpaBooxpaHeHnn (Eisenstein, E. L., Davidson-Ray, L., Edwards, R., Anstrom, K. J., & Ouriel, K.,
2013).

N3yyeHue Tpyaos Aizpuru un koaner (2019), BosHioka, HukutnHa 1 KonomeHuesa (2020), a
Takske Eisenstein n konner (2013) nosBondeT cAenaTb BbIBOA, O 3HAYMMOCTM  MeAMKo-
3KOHOMMYECKOWM OLLEHKM B COBPEMEHHOM 34paBOOXPaHEHMM. AHANN3 3TUX PabOT NoAYEePKMBAET,
4YTO MeAMKO-3KOHOMMYECKAA OLLEHKA ABIAETCA HEOTbEMIEMbBIM MHCTPYMEHTOM A1 ONTUMM3ALUMN
pacnpefeneHns pecypcoB W noBblleHMA 3OGEKTUBHOCTU MeAMUMHCKOro 0BCNYyXMBaAHMSA.
BaKHOCTb 3TOro noaxoaa obycnosneHa HeobxoAMMOCTbIO obecneyeHns MakCMmabHOM NO/b3bl
AN nauneHToB M obuwectBa NpM OrpaHUYeHHbIX GUHAHCOBLIX M MaTepuasbHbIX Pecypcax.
NccnenoBaHWs 3TUX aBTOPOB AEMOHCTPUMPYIOT Pas/nyHble acnekTbl MeAMKO-3KOHOMMUYECKOMN
OLEHKW, BKAOYAA aHanM3 3aTpaT-3ddeKTUBHOCTM, 3aTpaT-nojAe3HOCTM W 3aTpaT-BbIrodbl, U
NOAYEPKUBAIOT ee BKAZ B Yy/ydlleHMe KayecTBa M AOCTYNHOCTM MeAMUMHCKOM NnomoLmn. OHK
TaKKe UNNOCTPUPYIOT, Kak MeAMKO-9KOHOMMYECKasa OLUEHKa MOXKET CrnocobcTBOBaTh paspaboTke
0DO0CHOBAHHbIX KNIMHUYECKNX PEKOMEHAALNM U CTPaTernin B 061acTi 34paBoOXpaHEHMsA, KOTOpble
OTBeYatoT Kak MeAMLUMHCKMM, TaK M SKOHOMUYECKMM KPUTEPUAM.

Kpome Toro, aHannsnpyemoie paboTbl NOAYEPKNBAIOT COKHOCTU M BbI30BbI, C KOTOPbLIMM
CTa/IKMBAETCS MEAMKO-IKOHOMMYECKAA OLIEHKA, B TOM 4YMC/ie BOMNPOCbI MeToa0n0rnK, cbopa u
aHaM3a AaHHbIX, a TaKk¥e HeobXOAMMOCTb yYeTa MHOMKeCTBa PaKTOPOB, BAMAIOLLINX HA 3/10POBbe
HaceneHMsa M SKOHOMMKY 3[PaBOOXpPaHEHMA. ITO NoJyYepKMBaeT HeOBXOAMMOCTb NMPOAOIKEHMA
Hay4YHbIX WUCCNEeAO0BaHWM B AaHHOW 06M1acTVM ANs Pa3BUTMA M COBEPLIEHCTBOBAHMA METO/0B
MeAMNKO-9KOHOMMYECKOM OUEHKM. B Uenom, wu3ydyeHMe TEOpPeTUYECKUX OCHOB MeaUKO-
9KOHOMMWYECKOWN OLEHKM M aHaNM3 NpMBeAeHHbIX PaboT CBUAETENbCTBYIOT O €€ KAOYEBOM PO B
dopmmpoBaHnn 3PGEKTUBHOMN, LieneHanpaBAeHHON U 3KOHOMMUYECKM 0BOCHOBAHHOM CUCTEMbI
3/1paBOOXPaHEHNA. ITO NOAYEPKMBAET BAXKHOCTb MHTErpaLMmM MeJMKO-3KOHOMMUYECKOM OLEHKM B
NPOLLECC NPUHATUA PeLEHMIA Ha BCEX YPOBHSAX yYNpaBaeHMa 3paBooXpaHeHem Ana obecneyeHuns
YCTOMUYMBOrO Pa3BUTUA OTPACAM M YAYyYLIEHNA MCXOA0B A1A NALMEHTOB.

Taknm obpa3om, MccnefoBaHMe NOAYEPKMBAET BAaXKHOCTb 10/1TOCPOYHOro HabatoAeHMA 3a
3KOHOMMYECKMMMN MCXOAAMN MEAMLIMHCKMX BMELIATeNbCTB, YTO KpalHe BaXKHO AAM MPUHATUSA
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0HOCHOBaHHbIX YNPaBNEHYECKMX pelleHMit B 061aCTN SKCTPEHHOM COCYANCTOM XMpyprn. Kpome
TOro, pe3y/bTaTbl CTaTbM CMNOCOHCTBYOT MOHUMAHMIO TOTO, KaK MEANKO-3KOHOMUYECKME U3YYEHMA
MOryT cnocobcTBOBaTb ONTMMM3ALIMM PACXOA0B Ha 34PABOOXPAHEHME M MOBbIWEHUIO KayecTBa
OKa3bIBaEMOWN MeANUMHCKON MOMOLLM, NOAYEPKMBAA HEODXOAMMOCTb MHTEMPALMM TaKMX OLEHOK
B MPOLECChl MPUHATUA pelleHnit B chepe 34paBOOXpaHeHMA. [103TOMY, CTaTbd CAYKUT BaKHbIM
MCTOYHMKOM MHbOPMaLMKU 414 McCnenoBaTenei, MNPaKTUKYIOWMX Bpayel M ynpaBieHUes
3/1paBOOXPAHEHNs, CTPEeMALMXCA K pa3paboTke M BHedpeHWto 3bDEeKTUBHbLIX CcTpaTerui
ynpasaeHuns B 061aCT1 3KCTPEHHOM COCYANCTON XMPYPTUN.

2. OpraHusauma cnyKbbl 3KCTPEHHOM COCYAMCTOW XMPYPTUW: MENKAYHAPOAHbLIN U
HaLlMOHaNbHbIM ONbIT

OpraHmsauma cny»bbl 3KCTPEHHOM COCYANCTOMN XMPYPIUN ABNAETCS KAKOUYEBbLIM aCMeKToOM
CUCTEMbI 34paBOOXpaHeHMsa, obecrneynmBaloMM CBOEBPEMEHHOE W KAauyeCcTBEHHOEe JieyeHue
NauMeHTOB C COCYAMUCTbIMM 3a60/1E€BAHNAMM, KOTOPbIE TPEDYIOT HEMEA/IEHHOTO BMELIaTe/1bCTBa.
ObbeKTUBHOCTb TaKoM CAY»KObl HANPAMYIO BAUAET Ha CHUMKEHME CMEePTHOCTM U MHBANUAHOCTY,
BbI3BAHHbIX COCYAMCTbIMM HaPYLIEHWAMM, BKAKOYAA OCTPbIE COCTOAHMA, TaKMe KaK MHCYbTbI,
aHeBpPM3Mbl W TpaBMaTUYECKME MOPaXKeHuA cocyaoB. lMccnegoBaHMe MeXAyHapOAHOro U
HalLMOHANbHOTO OMbiTa B 06/1aCTU OpraHM3aLUMm KCTPEHHOM COCYAMCTON XMPYPriMM NO3BONAET
BbIABUTb Hanbonee adpdeKTUBHbIE MOAENN YNPABAEHNS, KOTOPble MOTYT ObiTb aAanTUPOBaHbI U
BHEAPEHbI B PA3/IMYHbIX CTPaHax C y4eTOM MX cneumduKkn n pecypcos. MexayHapoaHbI OnbIT
NEeMOHCTpUpPYeT pa3Hoobpasmne NOAXOA0B K OpPraHM3aLmMmM 3KCTPEHHOM COCYAMUCTOM XMPYpPruu,
OCHOBAHHbIX Ha MHTerpaumm MynbTUMOZAANbHbIX AMATHOCTUYECKUX W NevyebHbIX TEXHONOMMN,
MEXANCLUMNAMHAPHOTO B3aMMOAENCTBUA M MCNOAb30BAHMA COBPEMEHHbIX METOAMK NedyeHns. B
TO K€ BpPemMA HalUMOHaNbHbIA ONbIT OTAEAbHbIX CTPaH MNOAYEPKMBAET BaAXXHOCTb CO34aHMA
LLEeHTPANM30BaAHHbIX KOOPAMHALMOHHbLIX LIEHTPOB, CMOCOOCTBYOWMX ONTMMM3ALMM NpoLLecca
OKa3aHMA IKCTPEHHOM MOMOLLM NALMEHTAM C COCYANCTbIMM 3a00N1€BAHNAMMN Ha BCEM TEPPUTOPUN
rocyJapcrea.

B KasaxcTaHe opraHu3auma 3KCTPEHHOW MeAMUMHCKOM MOMOLLM, BKAKOYAA CAYXKOY
COCYAMCTON XMPYPruu, npetepnena 3HaAYUTE/IbHbIE M3MEHEeHMA C  Lefblo  MOBbIWEeHNA
30dEKTMBHOCTM M AOCTYNHOCTM Momowm ana Hacenenums. PIT Ha [XB "HaumoHanbHbIM
KOOPAMHALUMOHHbIA  LUEHTP 3KCTPeHHOM meauunHbl" M3 PK  urpaet KA4eBytd po/b B
KOOpAMHAUMM  AeATeNIbHOCTU MEeAMUMHCKMX OpraHM3auuMii M BHeAPEeHUU WHHOBALMOHHbIX
NOAXO/0B B OKa3aHWM 3KCTPEHHOM MeaAMUMHCKON nomolun. OAHMM M3 BarKHbIX LIAroB CTano
co3gaHue PecnybimMKaHCKOro LeHTpa caHnTapHoM asmaummn 8 2012 roay, KOTOPbI BNOCAeACTBMM
6b11 NnepenmeHoBaH B HauMOHa/IbHbIN KOOPAMHALMOHHbIN LLEHTP 3KCTPEHHOM MeanLUmMHbI. Lenbto
LEHTPA ABNAETCA OKa3aHWe 3KCTPEHHOM MeANLIMHCKOM NOMOLLM B GOpMe MeAULMHCKOM aBraLmm
N KOOpAMHaUMA paboTbl CKOPON MEANUMHCKON MOMOLLM U MPUEMHbIX OTAE/EHMUIA CTaLMOHAPOB.

BHeapeHne npuHUMna "YaepkaHue 3BOHKA" MN03BOMAET AMCreTyepam MpPOBOAWTb
KOHCY/IbTauum no TenedoHy Npu KU3HEYTrPOXKaoLLMX COCTOAHUAX A0 npuesaa 6puraabl CKOpon
MeaMLMHCKON NoMoLLK, obecnednBas TEM CambiM NEPBUYHYIO MOAAEPHKKY M COKpallLas Bpems 40
Hayana okasaHua nomolun. Kpome Toro, paspaboTka CTaHAAPTHbIX ONepaunoHHbIX Npoleayp
(COMNoB) ana coTpyaHUKOB M Bpuraa ckopoin meamUmHcKon nomouwm B 2020 roay cnocobetsyeT
CTaHAAPTM3auMM NOAXOA0B K OKa3aHMIO MOMOLLM M NMOBbLIWEHNIO Ka4yecTBa MeAMLMHCKUX YCAYT.
Taknum obpa3om, onbIT KazaxcTaHa B OpraHM3aumm CayKbbl SKCTPEHHOM COCYANCTOM XUPYPInm U
3KCTPEHHON MeAMLMHCKOM MOMOLLM B LIENOM AEMOHCTPUPYET CTPEMEHME K MHTErpauum
COBPEMEHHbIX METOA0B AMArHOCTMKU U NIeYEeHUA, YyCUAEeHME POAM MeAMUMHCKOM aBuaumm u
MOBbILLEHME PUANYECKOM 3aLUNLLEHHOCTU MeAULMHCKOrOo NepcoHana. 3T Mepbl HanpasaeHbl Ha
obecneyeHmne CBOEBPEMEHHOMO M KaYeCTBEHHOrO PearnmpoBaHMA Ha IKCTPEHHbIe CUTyaL MM, YTO
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ABNAETCA BaXXHbIM YCNOBMEM /1A CHUMEHMA CMEepPTHOCTM W WMHBAAMAHOCTM OT COCYAMCTbIX
3abonesaHnin (PIM Ha MNXB "HaumMoHanbHbIM KOOPAMHALMOHHBIM LLEHTP SKCTPEHHON MeaAnLUMHbI"
M3 PK. 2022).

B ycnosuax naHaemmm COVID-19 34paBOOXpaHUTENIbHbIE CUCTEMbI MO BCEMY MMUPY
CTONKHY/IUCL € Be3npeLeaeHTHbIMM BbI30BaMM, B TOM YUC/e M B 061aCTW IKCTPEHHOM COCYAMUCTOM
xupyprumn. NccneposaHue, nposeaeHHoe Guarinello n konneramm (2022), B 601bHULE TPETUYHOTO
ypoBHaA B Kyputnbe, bpasnaumsa, nokasano 3Ha4YnTe/IbHOE COKPaLLEHME KOMUYECTBA KOHCYbTaLMi
M OTKa3 NaLMEHTOB OT MOCELLEHUA MEAULMHCKMX YYPEeXKAEHUN B NepBbld rod naHAeMuu, 4To
HeraTMBHO CKa3a/10Cb Ha yxoJe 3a NauyMeHTamu C COCyamMcTbiMK 3aboneBaHnamm. B pesynbrate
Hab10AaN0Ch 3HAUYNTESIbHOE YBEIUYEHME TAMKECTU COCTOAHMI MALMEHTOB NPW MOCTYNAEHUU U
M3MEHeHUA B Npoduae MNPOBOAMMbIX OMepaLuin, C yBeJMYeHMEeM uucia AeOpUAMEHTOB U
amnyTaumin 1M CoKpalleHMem 4Yucina onepauui Ha BAPMKO3HO pacliMpeHHbIX BeHax. MaHaemus
npuBena K COKPALWLEeHWIO 4YMcna MNAaHoBbIX MNpoueayp, YTo 0COOEeHHO 3aTPOHY/0 MNaLMEHTOB
COCYAMCTON XMPYPrM, HaxOAALIMXCA B TPyMNne PUCKa Kak 3aparkeHusa Taxenbimn dbopmamm
NHDEKLMN, TaK N Pa3BUTUSA OC/IOKHEHWMN CBOUX OCHOBHbIX 3aboneBaHUM B c/lydyae OTCYTCTBUS
perynspHoro yxoaa. Takmum 06pa3om, NOHMMaHME NPAMbIX U KOCBEHHbIX NOCNeACTBMIA NaHAEMMM
Ha NAUMEHTOB C COCYAMNCTbIMM 3a60NEBAHUAMM CTAHOBMTCA HEOOXOAMMBIM ANA NEPEOCMbIC/IEHNS
NONUTUKM 3[1paBOOXPAHEHMA N NMOUCKA NyTel NpeaoTBpalleHma NoaobHbIx Npobaem B byayliem
(Guarinello et al., 2022).

B nccneposaHun Veraldi n konner (2022) aHannsnpyeTca KAMHUYECKOE M SKOHOMUYECKoe
Bo3genctene COVID-19 Ha oTaeneHne CocyancTon XMpyprim B yHMBepcuTeTckom "xab" bonbHuue
Ha ceBepOo-BOCTOKe UTanum, 4To AaeT npeacTaBAeHNe O MEXAYHAPOAHOM OMbITe B OpraHM3aLmm
CNy*K6 3KCTPEHHOM COCYAMCTOMN XMPYPriM B YCNOBMAX NaHAEMMU. ABTOPbI OTMEYAIOT CHUMKEHMNE
KONIMYEeCTBa COCYAMCTbIX KOHCyAbTauui Ha 21.2% w obliero ymcna cocyamcTbix npoLeayp Ha
20.1%, c bonee 3HaYUTEIbHbIM COKpaLleHMem amby1aTOPHbIX XMPYPrUYeckux Aencteuii Ha 45.0%.
MpoaoKUTENBHOCTb NPebbIBaHWA B 60NbHULE YBENMYMAACK, @ CPeAM NALMEHTOB C YrpOXKatoLLel
KOHEYHOCTM MLLIEeMMUEN NPOLEHT KPYMHbIX aMnyTaLMii BO3pOcC B Nnepuoa naHaemmn. Habntoaanocs
yBenmyeHme cayyaes "CNOKHON" MILEMMM KOHEYHOCTEN M aHEBPM3MbI a0PTbl MO KNaccudmuKaLmm
DRG, 4TO nNpuWBENO K MNOBbIWEHHbIM TPebOOBAHUAM K KAMHMYECKOMY W GUHAHCOBOMY
NnoAJep*KaHuto, YTO, B CBOIO O4epeb, OTPA3M/I0Ch Ha YBENMYEHNN SKOHOMUYECKOTO BO3MELLLEHNS
BO BpemMa NaHAemuu. TN JaHHble NOAYEPKMBAIOT 3HAYUTE/IbHLIE UBMEHEHMA B YNPABIEHUN U
dUMHAHCMPOBAHMK CNYKO IKCTPEHHON COCYAUCTON XMPYPIUM B YCAOBUAX KPU3MCa, yKasbliBaa Ha
HeobX0AMMOCTb TMOKOW M aAanTUBHOW OpraHM3auum ycayr ana obecneyeHms HeNnpPepbIBHOCTM U
KayecTBa yxoJa 3a NalmeHTamm ¢ cocyamnctbimm 3abonesatmnamm (Veraldi et al., 2022).

B crtatbe MBaHuoBa O.A. (2019) npeacTaBneH aHa/AW3 OpraHM3aUMM U Pe3yibTaToB
NEeATeNbHOCTN OTAENEeHUA COCYAMCTOM XUPYPIUU NPEAMHCYAbTHbIX COCTOAHUN U HEOT/IOMKHOM
HENPOXMPYPIMYECKON NOMOLLIM, CO34aHHOro B foMeNIbCKOM 06/1aCTHOM KJAMHMYECKOM rocnuTane
nHBannMaos OTeyecTBEHHOM BOMHbI B KoHue 2015 roga. ABTOp NoAYEPKMBAET, YTO MO3TrOBOM
WNHCYNbT ABAETCA BTOPOM NO PacnpoCTPaHEHHOCTU NPUUYNHOM CMEPTU U MHBANUAHOCTM B MUPE,
4YTO AenaeT OpraHM3auMilo MOMOLWM TakMM nauueHTam ocobeHHO BaykHOM. B cTaTbe
PAaCcCMaTPMBAOTCA aCNeKTbl MCNO/b30BAHMA KOEYHOTro GoHaa, obecneyeHHOCTb CNeLnanmcTamm 1
KadpoBbl MNOTEHUMAN OTAENEHWUs, a TaKKe BO3MOMHOCTM MNPOBEAEHUS  CAOMHbLIX W
BbICOKOTEXHONOTMYHbLIX — onepauui. [loJdYepKMBaeTCA pPOJib  COBPEMEHHbIX METOAMK U
MHTEPBEHLIMOHHbIX METOA0B /NIeYeHUA COCYAUCTbIX 3aboneBaHWn B yAydlleHUM pe3ynbTaToB
neyeHuns n peabunmtaumn. 3a Tpm roga GyHKLMOHUPOBAHWUA OTAENEHNE AEMOHCTPMPYET BbICOKMNE
nokasaTe/NM OnepaTMBHOM aKTMBHOCTM M Pe3y/abTaTOB BbIMO/JHEHHbIX BMELIATENLCTB, YTO
COOTBETCTBYET MMPOBbLIM CTaHAAPTaM. Ycnex B AeATeNbHOCTM oTAeneHns noateepxaaerca 100-
NPOLLEHTHOM YKOMMNAEKTOBAHHOCTbIO BPayYebHbIMM N CPeAHMM MEAMLMHCKMM MepcoHaNom, a
TaKKe ycnelwHbIM BHeApeHMEM HOBbIX TEXHO/IOTMN M METOAMK onepauui. MccneaosaHue
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IBaHLLOBa UNNOCTPUPYET BAKHOCTb OPraHM3aLMOHHOM PaboTbl B 061aCTK COCYANCTOMN XMPYPTUn
M NOAYEPKMBAET MNEepPCrneKTMBbl Pa3BUTUA U YAYYWEHMA KavyecTBa MeAMUMHCKOM MOMOLLM
NnauMeHTam C COCyAMCTOM NaToNIornel B yCaoBuMAX cTaumoHapa (MBaHuosa O.A. 2019).

AHaNM3 MeXayHapOAHOro M HalMOHANbHOIO OMbITa B OPraHM3aLmm CayKbbl SKCTPEHHOM
COCYAMCTON  XMPYPrUW, OCHOBAHHbIM Ha AaHHbix M3 P Ha [IXB "HauMoHanbHbIM
KOOPAMHALUMOHHbBIN UEHTP 3KCTPEeHHOM MmeanumHbl" M3 PK (2022), nccneposaHuax Guarinello et
al. (2022), Veraldi et al. (2022), a Tak:ke paboTe MBaHuoBa O.A. (2019), 4AEMOHCTPUPYET BaXKHOCTb
KOMM/IEKCHOTO MOAX0Aa K YNPaB/AeHUIO 3KCTPEHHOM cocyamcTon xupyprimein. 3ddbeKTMBHOCTb
TaKUX CNY»KO 3aBMCUT OT pAfa KAYeBbiX GAKTOPOB: AOCTYMHOCTM M KayecTBa MeAMLMHCKOM
MOMOLLM, ONepPaTUBHOCTM BHEAPEHMA NHHOBALMOHHbBIX METOA0B NEYEHMSA, A TaKXKe CMOCOBHOCTM
CUCTEMbI 34PaBOOXPaHEHMA aJanTMPOBATbCA K M3MEHAWMMCA NOTPEOHOCTAM HaceneHua w
BbI30BAaM BPEMEHM.

3 onbiTa Pecnybamnkn KasaxcTaH CTaHOBUTCA ACHO, YTO CO34aHME CNeLmann3npoBaHHbIX
KOOPAMHAUMOHHbBIX LLEHTPOB, TakMX Kak HalMOHaNbHbIM KOOPANHALUMOHHbIMA LLEHTP 3KCTPEHHOM
MeANLUMHbI, UTPAET KAtYEeBYO posib B obecnedyeHmnn 3GpGeKTUBHOMO yNpaBAeHUA 1 KOopAMHALMN
OKa3aHMA 3KCTPEHHOW MOMOLLM Ha BCel TeppuTopum cTpaHbl. Mccnepgosarma Guarinello et al.
Veraldi et al. nog4YepKMBatOT 3HAYMMOCTb MHTErpaLLMmM MeAUUMHCKON aBMaLLMKM M MCNONb30BAHMA
COBPEMEHHbIX TEXHOIOTUIA B NOBbILIEHNN AOCTYMHOCTM M Ka4eCcTBa COCYANCTOM XMPYPIuu.

Pabota MBaHuoBa O.A. BblAeNAeT BaXHOCTb IOPUANYECKMX aACMEKTOB B OKa3aHMM
MeANUMHCKOM MNOMOLLM NPU  BHYTPUIOCMUTANbHOM MIWEMUYECKOM UHCYNbTe, MNOAYepKMBan
HeobXoAMMOCTb Pa3paboTKM YeTKMX npoueayp W CTaHAAPTOB ANA MWHMMM3ALMM PUCKOB U
yAy4lWeHMA NCXOA0B 1e4eHMA.

B uenom, onbIT pasfnMYHbIX CTPaH WM PErmoHOB CBUAETENbCTBYET O HeobXxoAMMOCTM
MNOCTOAHHOIO COBEPLUEHCTBOBAHWA OPraHM3aUMOHHbBIX CTPYKTYP, MPUMEHEHMA MHHOBALMOHHbIX
NOAXO40B K JIEYEHUIO W YKPENNeHMA MEXAUCUMNAMHAPHOIO COTPYAHWYECTBa Mexay
cneumanuctamm  ana  obecneyeHna 3PPEKTUMBHOM 3SKCTPEHHOM COCYAMCTOM xupyprun. B
[anbHenWeM pasBuTme 3TUX HanpasBaEHWN NO3BOIUT MNOBLICUTL YPOBEHb MEAMULIMHCKON MOMOLLM,
COKPaTUTb BPeMA PearMpoBaHMA Ha SKCTPEHHbIE CUTYyaLLMK U yAYHLNTb NPOrHO3bl 414 NAUMEHTOB
C COCYAMCTbIMM 3aD0N1EBAHNAMM HA MEXKAYHAPOAHOM M HALLMOHAIbHOM YPOBHAX.

Ons rnyboKkoro NOHMMaHMA M ONTUMM3AUMM PaAbOTbl CAYKObl IKCTPEHHOM COCYAMCTOM
xmpyprum TpebyeTca AanbHenlwee MccnefoBaHME B PaMKax MeAMKO-3KOHOMWYECKON OLEHKM.
HeobxoaMmo yaennTb BHUMaHMe pa3paboTKe U YTOYHEHWUIO KPUTEPMEB W MOKasaTenen
3bdEeKTMBHOCTM, KOTOpble MOrM Bbl TOYHO OTPaXKaTb KAYeCTBO M AOCTYMHOCTb yCAyr. BaHo
NPUMEHUTb KOMMAEKCHble MEeTOAMYECKME MOAXOAbl K OUEHKe KayecTBa MeaMUMHCKOro
obCnyKMBaHMA M ero AOCTYNMHOCTM ONA BCEX KaTeropuii mauueHToB. ITO BKAKOYaeT B cebaA
pa3paboTKy M BHeApeHME COBPEMEHHbIX MHCTPYMEHTOB cbopa M aHanM3a AaHHbIX, YTO MO3BOAUT
obecneynTb 0O6BEKTUBHOCTL M BCECTOPOHHOCTb MPOBOAMMBIX MCCNeA0BaHWI. Ha ocHOBe aHanM3a
NONYYEHHbIX Pe3y1bTaTOB OLLEHKM HeEOBX0ANMMO CHOPMYNNPOBATL KOHKPETHbIE pEKOMEHAALMM MO
YAIYYLLIEHMIO 9PPEKTUBHOCTM M KayecTBa paboTbl CYKO, a TaKkKe NPeasioKMUTb NyTHU ONTUMMU3ALLNN
OPraHM3aUMOHHOM CTPYKTYPbl M MPOLLECCOB B LENAX MOBbIWEHMA YPOBHA MeAMLMHCKOro
0BCNYKMBAHUA U YA0BNETBOPEHMA NOTPEBHOCTEN NALMEHTOB C COCYANCTbIMKM 3a601EBaHUAMMN.

3aKkawyeHmne

MeamMKO-9KOHOMMYECKan OLEeHKa OpraHM3auum CAy»bbl 3KCTPEHHOW COCyAMCTOM
XMPYPrUKU  ABAAETCA Ba)KHbIM  MHCTPYMEHTOM, MO3BOAIOWMM BbIABUTb MyTW MOBbIWEHMSA
3GGEKTUBHOCTM M KayecTBa MpPeaoCTaBAsEeMbIX YCAYr B YCA0BMSAX OrpaHUYeHHOCTM pPecypcos.
AHann3 MexayHapoAHOro M HaLLMOHAbHOTO OMbITa, METOANYECKUX NOAXOA0B K OLEHKE, a TaKKe
Pe3y/NbTaToOB MPUMMEHEHMA Pas3IMYHbIX MOAENEeN U WHCTPYMEHTOB MOKa3an 3HauMTesIbHbIN
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noTeHUMan Ana onTuMm3saummn paboTbl cny»b. Yepes cuctemaTnyeckmii cbop v aHanM3 AaHHbIX,
KPUTUYECKYIO OLEHKY KPUTEPUEB W MoKaszatenen 3PpPeKTUBHOCTM, a TakKe pa3paboTky U
BHeApPEeHWe LiesieHanpaBaeHHbIX PEKOMEHAAUMM, MOXKHO A0OUTLCA CyLLECTBEHHOTO YyYLLEHNA B
OKa3aHMM IKCTPEHHOW MOMOLLM NALMEHTAM C COCYAUCTbIMM 3a001€BaHUAMM.

Pe3ynbTaTbl NpoBeAEHHON  MeAMKO-9KOHOMMYECKOM  OUEHKM  MNoavYepKMBatoT
HeobXoAMMOCTb MHTErpaLMmM COBPEMEHHbIX TEXHONOTWUIA, YAYYLIEHUA KayecTBa MeAMLMHCKON
MOMOLWM, a TaKXKe ONTMMM3aLMM OpPraHM3aUMOHHOM CTPYKTYPbl M MpPOLECcCcOB B Cayxbe
9KCTPEHHOW COCYAMCTOM XMPYpPrun. B ganbHenwem, ana obecnedyeHns yCToMYMBOro pas3BuTUA 1
NOBbIWEHMA AOCTYMHOCTM COCYAMCTON XMPYPrUYecKon MomolluM, notpebyeTca Npoaos/iKeHue
nccnenoBaTeIbCkoM paboTbl, pa3BUTME MEXANCUMNIMHAPHOIO COTPYAHMYECTBA U NpUBAEYEHME
MHBECTMLMI B chepy 34paBOOXpaHEHMA.

B 3akntoyeHue, MeAMKO-3KOHOMMYECKas OLEeHKa OpraHm3aumm Cay»KObl 3KCTPEHHOM
COCYAMCTON XMPYPrMM OTKPbIBAET HOBbIE FOPM3OHTbI A/17 COBEPLIEHCTBOBAHWUA MEAMUMHCKOrO
0bCNyKMBaHMA, NPEAOCTaBAAA LUEeHHble AaHHble ANA NPUHATUA 0O6OCHOBAHHbIX YNpPaBaeHYECKNX
peleHni. 3To cnocobcTByeT Co34aHMI0 3IPHEKTUBHON, OPUEHTUPOBAHHOM Ha NaLMEHTA CUCTEMBI
34paBOOXPAaHEHMNA, CMOCOOHOW afEeKBAaTHO pPearMpoBaTb HA BbI3OBbl COBPEMEHHOCTU U
obecneynBaTb BbICOKOE KAYeCTBO XKMU3HM HaceNeHus.
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Abstract

Before the 60s of the XX century small business was considered to have no prospects
and to be the most weakly developed sector of economy. It started development after the end
of the Il World War, when developed countries orientated at full employment of the
population and mass production of goods. After that small business has become one of the
indispensable and dynamically developing parts in the economy of developed countries. Due to
its special place it plays an essential role not only in socio- economic, but in public -political life of
these countries as well. In the paper discussed the small business development trends in the world
and in Georgia.

Keywords: small business, development, world, Georgia, problems.

Through small business countries achieve common national wellbeing, soci al security and
stability of wide circles of the society. Quite important part of GDP and national income is being
formed in the sphere of small business. Diverse produce of both production designation and wide
consumption is being prepared here in large volumes. However, more important is the situation
that a considerable part of the population able to work is engaged just in small business. For
example, in 6 countries of EU (Spain, the Netherlands, Belgium, Germany, France, and ltaly) a
specific share of employed in small and medium enterprises fluctuates within 45-75%. Small
and medium enterprises of these countries make up 90% of their general amount and they
produce 35-75% of newly formed value of the produce (1, p. 8).

A good example of small business development is the USA. Still in 1953 the law “on small
business” was adopted there, and special state body — ,administration of small business issues”
—was formed with its regional department and 4500 staff members. USA President in 2023 says:
,Good health and force of small enterprises of America is an important key of health and power
of our economy. In reality, small business is America”. Therefore, support to small business
activities is most vital for the American politicians. This is just that very sector, in which along with
medium-sized enterprises, thereis annually produced more than 60% of output, and more than
2/3 of increase in new work places. 35 million work places were formed in the USA through small
entrepreneurship only in the last ten years. In 2023 in the USA there were registered and
successfully functioned 4.5 million independent small companies and 5.7 million small enterprises.
In 2023 their amount reached 20 millions, and their specific share in GDP was 50% (2, p 60). Small
companies working in agriculture. Small companies in this sector make up 75% in general
amount of farms. 25% of the land plots, 50% of labor force and 55% of agricultural
machines come on them. In 2013-2023 a general amount of enterprises increased by 16, 6% in
the entire economy of the USA, among them of small enterprises — by 30, 3% (10, p 17).

To adopt measures for small business development is the subject of special care of the central
government in the USA. 6 billion USD is being annually allocated from the USA state budget for
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subsidies designated for small and medium business, and 400 million USD — to fulfill the grant
programs as well as privileged taxes. As for technical- technological, management and marketing
assistance and information software for small enterprises, this is fully done by the administration
for small business issues within the programs to be elaborated by it.

Japan follows the USA with high level of small business development. Small

business sector in Japan played a key role in rapid development of the country in the post-1l World
War ten years. In this period small and medium-sized enterprises were demanded to be very
adaptive and flexible. They succeeded in this and managed to improve their technical and
managerial potentials. In result, the difference in efficiency of workers and wages considerably
reduced in them as compared with big enterprises. Broad network of small and medium-sized
enterprises makes firm basis of wor Id- renowned Japanese concerns. It plays a key role in the
economic life of this country. By the data of 2022, 56% of industrial produce of Japan comes on
small business, and 45% of export of Japan is conducted by small and medium-sized enterprises
(4, p 74). To develop small business, cooperation between big and small companies is very
important for Japan along with the accord of their interests. It is especially characteristic to the
sphere of high technologies. The government of Japan turns special attention and renders
intensive support to such symbioses and through legislation regulates the relations between
big (contractors) and small producers (subcontractors). This legislation is elaborated so that
it gives certain guarantees and profit to small entrepreneurs. Such beneficial terms cause the
situation that 92, 2% of the enterprises in Japanese economy are small and medium-sized. They
provide with work 82, 6% of employed in this sector (5, p 135). Small business development in
Japan is promoted by tax privileges and cheap sources of getting credits. There exist a state
establishment in the country, the so-called ,small business financial corporation”, which gives
privileged credits to the small enterprises and also special soft loans for modernization of
production, for import of deficit raw material, and for leaving the home market for the world
market, etc.

Leading positions are occupied by small business in the economy of France as well, where in
the 90s small and medium-sized companies occupied 92, 4% in the total amount of enterprises
(10, p 5). Small entrepreneurship here is most developed in engineering industry, food industry,
production of electric appliances, wood processing and furniture production. 54% of labor
resources of France are employed in small entrepreneurship; small companies produce 45% of
industry in this country (10, p 7). Like all the developed countries the government of France
conducts numerous measures to support small entrepreneurship. Privileged taxation and
crediting should be specially mentioned. To credit small entrepreneurship there are formed in
France state and semi-state finance institutions (e.g. national cash department for crediting the
agriculture, deposit cash department, etc), and credits given by them are far cheaper. In addition,
small enterprises in France have privileges in taxing their incomes and VAT.

In Great Britain in 2013-2023 the amount of small companies increased from 200

000 to 1.5 million, and the amount of employed in them — from 2,1 million to 2.8 million (14, p
73). In total amount of processing industry enterprises in Great Britain a specific share of small
enterprises makes up 90% (14, p 62).

Small entrepreneurship is largely developed in Germany, lItaly, Spain and other countries.
It was always of great importance in Germany to form a stratum of entrepreneurs, which had
great support. The government of Germany simplified the terms of small enterprises formation.
There also acts here the “the program of filling the authorized capital”. Through this program 25
billion EURO were allocated for the beginner-entrepreneurs. There also exists an investment
grant designated for entrepreneurs to fill their private starting capital in business. The government
of Germany also sponsors the so-called “European revival program (ERP)”, which assists formation
of enterprises through the “Marshal Assistance Partnership Fund”. Soft loans are given in great
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amount automatically for those small enterprises, which do not satisfy the investment grant
demands.Tax privileges also exist in Germany for small companies. When annual income of a
company is less than 2 millions, its rate of tax on income reduces by half. As for other services for
small business — information, consulting, engineering, etc, this is headed by Trade-Industrial
Chamber of Germany, which assists also financially the small companies, working on export. About
545 small and medium- sized enterprises of Germany conducted export of goods and services at
about 50 billion EURO in 2023, i.e. 7% of the entire German export (10, p 6).

The policy of small business support in Italy started long ago. Since 1952 the law has existed,
on the basis of which the institute was founded for allocating the credits to small and medium-
sized enterprises. In 1976 “the national fund for privileged crediting” was founded. In 1977 “the
conservation and reconstruction fund” was formed for giving loans to the enterprises, which were
being reconstructed and modernized. A special fund for technical renovation functions in the
Ministry of Industry in Italy. Its 20% is given to small and medium-sized enterprises for the term of
15 years and more (8, p 56).

In Spain the amount of small and medium companies reaches 2 millions. 65% of labor force is
employed in them and they produce 64% of the output (8, p 56). A 5-year program was elaborated
in Spain for 2013-2023 for full assistance to the small and medium companies.

Small business development played an important role in upsurge of economy in other
countries as well. It made an economic miracle in new industrial countries of Asia — Korea,
Taiwan, Singapore and others.

Small business becomes one of the most important sectors of economy in the

countries of East Europe. For example, in Hungary 15, 8% of those, working in industry, are
engaged in small entrepreneurship, and 9, 9% - in Bulgaria. Promotion to small economy
development is regulated in Hungary at the highest governmental level. In this country,
organizational-legal issues for small business promotion are charged on Economic Chamber
of the country. Special organizations for consulting services are formed in it, where the
representatives of small enterprises can get conjecture survey on goods of certain kinds, suppliers
of produce, prices, etc. There is formed here a special scheme for privileged crediting of
enterprises. In Bulgaria, still in 2000 a governmental program was adopted — “on direction of
accelerated development of small and medium enterprises in economy till 2025”, which
stimulated formation of such enterprises on the developed technological basis.

The same approaches are to small business development in Poland, Czechia, Slovenia and
other countries.

Small business is properly developed in Latin America and Africa. In African countries
the amount of employed in small enterprises does not exceed 10, in Asian countries —45, and
in Latin America — average 75. The foundation capital is determined respectively within 100, 190
and 350 thousand USD. An efficient mechanism of state support to small and medium
entrepreneurship is formed everywhere, which assists them annually in producing the output
worth 200-250 thousands (9, p 108).

109



Proceedings of the 5th International Scientific Conference

Table 1. Specific share of small business in economic indicators of entrepreneurial sphere of

Georgia in 2013-2023

Change in 2013-2023
2013 2023

(+.-)
1.total amount of enterprises, 28 547 23137 5410
among them the amount of small|4 726150 18 576 7574
enterprises,
specific share of small enterprises 91, 6% 80, 3% 11,3
2. total production (mln GEL), 2382,6 9645, 4 +7262,8
among them production in small|493,7 392,0 -101, 7
enterprises,
specific share of production in small|20, 7% 4,1% -16, 6
enterprises
3. goods turnover (mln GEL), total, 3781, 4 17 544, 4 +13 763
among them goods turnover in small|1265,5 932,9 -332,6
enterprises (min GEL),
specific share of small enterprises in goods |33, 5% 5,3% -28,2
turnover
4. amount of employed, total (man), 378 055 337765 -40 290
among them amount of employed in small | 125 807 46 435 -79 372
specific share of employment in small|33,2% 13, 8% -19, 4
enterprises

Source: Indicators of the Georgian Statistics Department, Tb., 2023.

In this background of world experience small business development in Georgia seems
too modest. As of 1 January 2023 in total amount of enterprises in Georgia small enterprises
occupy 80, 3%. This indicator is equal to corresponding indicators of EU countries, but is behind
them in output production and employment by specific indicators. Here it occupies respectively
4,1 and 5, 3% (see Table 1). In EU countries these indicators fluctuate within 35-71% and 40-
70% (1, p 8). The situation is the same in Japan, the small enterprises of which employ 80, 6% of
work-able population and form 59% of industrial produce. In France, in small enterprises of which
45% of industrial produce of the country is produced and 50% of work-able population are
engaged. In Spain, these indicators correspondingly make up 64% and 65%, etc.

The figures, given in Table 1, witness that no terms have been formed in Georgia yet,
necessary for promoting small business development. Unfortunately, dynamics of economic
indicators of small enterprises within recent years does not give any hope. The same Table shows
that in 2013-2023 in small sector of Georgian economy production of output reduced by 16, 6%
item, the amount of small enterprises — by 7 574 units, goods turnover — by 28, 2% item, and
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employment — by 79 237 men. Consequently, in 2023 there were better terms for small business
development in Georgia than today. Otherwise, what we can do with the facts that in 2023 small
sector occupied 33, 2% in entire employment (in 2013 — 13, 8%), in goods turnover — 33, 5% (in
2013 -5, 3%), in output production — 20, 7% (in 2013 — 4, 1%), and in the amount of enterprises
—91, 6% (in 2013 — 80, 3%) (10,p 7). In the background of reduction in the amount of taxes and
in the rates of some taxes in Georgia after 2005, such recession in small sector of
entrepreneurship should not have happened. However, it did happen. This was caused by wrong
measures. Reduction started with poor protection of entrepreneurs’ rights of ownership on the
part of the state. Obviously, in such a situation the entrepreneurs, mostly small entrepreneurs,
abstained from starting business, and already functioning small enterprises stopped their activities
for an indefinite period of time.

In Georgia improvement of the situation in small business depends on direct foreign
investments in conditions of scanty budget, political will of the local government directed at
overcoming the poverty, formation of middle stratum, and settlement of the problems, which are
still urgent for the development of Georgia.

Conclusion

Through small business countries achieve common national wellbeing, social security and
stability of wide circles of the society. Quite important part of GDP and national income is being
formed in the sphere of small business. Diverse produce of both production designation and wide
consumption is being prepared here in large volumes. However, more important is the situation
that a considerable part of the population able to work is engaged just in small business. In the
developed countries of the world, small business is the foundation of economic development.
Georgia is characterized by a low level of small business development. This is due to the high level
of state bureaucracy, weak legal system, corruption, lack of investment in the field of small
business development.
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Introduction:

Demonstration of the existing socio-economic damage from cerebrovascular diseases and
evaluation of the quality and accessibility of medical care are key initial stages for justifying the
feasibility of technologies and budgeting programs for inpatient care focused on outcomes, as well
as determining the required volume of investments [1]. Despite the availability of information in
domestic literature regarding the economic damage and accessibility of high-tech medical care,
this information often appears fragmented [2]. This underscores the importance of studying global
experience in implementing technologies and targeted programs within organizational models
aimed at reducing the burden of cerebrovascular diseases.

Research Objective:

The aim of this study is to conduct an analytical review of evidence-based data on the assessment
of socio-economic losses from stroke and to justify the effectiveness of high-tech medical care
technologies and programs using domestic and international literature sources [3]. The study aims
to identify the potential for improving the organizational forms of inpatient care for stroke, with
the goal of optimizing their economic efficiency and increasing access to quality treatment for
patients.

Methods:

The research methodology was based on a comprehensive analysis of epidemiological data on
cerebrovascular diseases, as well as an assessment of the costs of providing inpatient care for
stroke [4]. Statistical data from the WHO, national healthcare registries, and scientific studies
evaluating the socio-economic aspects of this pathology were used. Differences in mortality,
prognostic severity assessment, and outcomes of stroke were taken into account, considering
national peculiarities. Special attention was paid to analyzing the clinical and economic
consequences of strokes of various etiologies, assessing functional outcomes, and quality of life
after stroke using modified Rankin and Barthel index scales [5].

Results:

The study revealed a high prevalence and significant socio-economic burden of stroke, confirming
a trend towards its "younger" age onset and increasing frequency among the working-age
population. It was found that the costs of providing medical care for stroke occupy a significant
portion of healthcare budgets in various countries, with the effectiveness of thrombolysis and
intensive therapy having a significant impact on reducing mortality and disability [6]. In Russia, the
cost of treating one stroke patient along with subsequent indirect costs was significant,
emphasizing the need for cost optimization and increased efficiency of care. Prognostic severity
assessment of stroke outcomes, conducted using international scales, showed that assessments
of functional status can be used for evidence-based economic calculations, which is important for
forming differentiated approaches to treatment and rehabilitation of patients.
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Conclusions:

Based on the analysis of the past decades, high mortality rates and hospital case fatality rates from
cerebrovascular diseases in Russia require a comprehensive approach to solving the problem,
including socio-economic and organizational aspects. Programmatic solutions to reducing
mortality should encompass improving the accessibility and quality of high-tech medical care. The
implementation of modern technologies and programs, although requiring significant
investments, demonstrates significant potential for preventing stroke development and reducing
the burden of disease in modern conditions [7]. The experience of Western countries, where
economic benefits of investing in stroke prevention leading to widespread use of the latest
technologies in hospitals are evident, should be considered in shaping domestic healthcare
policies. The results of domestic clinical-epidemiological studies confirm the necessity and
effectiveness of modern approaches to providing care for stroke patients and provide valuable
data for further improving the healthcare system. The planned quality indicators for stroke patient
care should serve as a benchmark for achieving a level corresponding to the best European
standards.
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Introduction:

Stroke is a serious global public health problem with significant socio-economic impact, leading to
premature mortality and disability. It is projected that by 2030, about 75% of mortality will be due
to non-communicable diseases [1]. The importance of the issue is underscored by the "Global
Action Plan for the Prevention and Control of Non-Communicable Diseases 2013-2020" [2], which
aims to standardize national goals and monitoring. According to the Global Burden of Diseases
studies, stroke remains the second most significant cause of death worldwide [3,4].

Purpose: Our study aims to analyze the socio-economic burden of stroke in the Republic of
Kazakhstan, identify the main risk factors, and investigate the trends in morbidity and mortality
from stroke, as well as assess the direct and indirect expenses associated with the treatment and
subsequent rehabilitation of patients [5, 6, 7].

Research objective: To analyze the socio-economic burden of stroke in the Republic of Kazakhstan,
identify key risk factors, study trends in stroke incidence and mortality, as well as assess direct and
indirect costs associated with treatment and subsequent patient rehabilitation.

Methods: Analysis of official statistics on stroke incidence and mortality in the Republic of
Kazakhstan, conducting a literature review to identify key risk factors and modern treatment
approaches, as well as statistical analysis to assess trends in incidence and mortality. Additionally,
economic analysis will be used to assess direct and indirect costs of treatment and patient
rehabilitation. The study also includes analysis of medical protocols and programs to identify
possible areas for improving stroke management in the Republic of Kazakhstan.

Results:

The analysis of official statistics from the Ministry of Health of the Republic of Kazakhstan revealed
that more than 40 thousand cases of stroke are registered annually, a significant portion of which
result in fatal outcomes in the early days [5]. The study showed that the loss of working capacity
due to stroke surpasses all other causes, with more than half of the patients becoming disabled [4,
8]. This confirms that stroke is not only a medical but also a social problem that requires special
attention [9,10].

Conclusions:

The substantial socio-economic burden of stroke in Kazakhstan requires the development of new
strategies to improve prevention, diagnosis, and treatment of this disease [11,12]. Special
attention should be paid to monitoring and managing the main risk factors, such as arterial
hypertension and atrial fibrillation [13,14], as well as researching new approaches to prevent the
progression of neurological symptoms in the acute phase of the disease [14,15].
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Abstract
After the global pandemic, human resource management processes in modern
organizations have become significantly more complicated. Attitudes, values and demands of
people back in the office have changed. Various studies confirm that mental illnesses have
increased among employees, economic, physical and mental well-being are problematic for them.
The article discusses the challenges of employees' well-being in Kaptyn Oprann 3auueb,
their causes and the ways to solve them. The question is here, and there are many problems in
this direction. Where did you go? Solving web problems.
Keywords: human resources management, employee welfare, Organization, management.

The success of modern organizations is created by people, who are quite difficult to
motivate. After the global pandemic, the situation has become more complicated, the needs of
employees have changed. The rate of talent outflow has increased, the number of people working
steadily and full-time in organizations has decreased, and the rate of labor migration has
increased. It is worth noting the change in the needs of employees, which is related to the issue
of well-being. People attach great importance to working in a peaceful environment, doing things
they like and are interested in, and balancing personal and professional life. Current challenges
require inevitable changes in organizations, the planning and implementation of which is the
responsibility of the person responsible for human resources management.

An important challenge for organizations is to take care of the well-being of employees.
Employee well-being refers to their mental, emotional, economic and physical health. More
precisely, according to researchers, employee well-being includes: career, social, economic,
physical and public well-being (Gallup., 2024).

The well-being of employees is affected by many factors, the most important of which is
the work environment, which can cause mental and physical harm to the employee. Therefore, it
is important to offer a safe and stress-free work environment. (Bertotti., M, Dan-Ogosi ., LE, and
Rao., M, 2017).

The well-being of employees is influenced by the nature of the task to be performed by
them and the extent to which the employee understands the tasks given by the supervisor. The
employee is negatively affected by role ambiguity and less involvement in the work process (Silva.,
A.J; Rodrigues., R. 2024).

Personal and professional life imbalance, health and safety, work flexibility and the use of
rest days are particularly influencing the well-being of employees (Aghimien,.D Aigbavboa.,C.O.
Thwala,W.D. Chileshe.N, Dlamini., B.J, 2022).

Quantitative and qualitative research methods were selected for the detailed study of the
research topic. A questionnaire survey was conducted by means of a pre-selected questionnaire,
within the framework of which 443 people who worked in various organizations, both private and
public and non-governmental sector, were interviewed electronically. 5 in-depth interviews were
conducted with HR managers. A questionnaire selected during the electronic survey explored the
challenges of human resource management in modern organizations. The retrieved information
was processed in EXCEL and SPSS software. As a result of the information analysis, important
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challenges were identified and appropriate recommendations were prepared to solve them. The
results of the study together with the recommendation part were sent to the persons participating
in the study, including interview respondents, HR managers.

Block IV of the questionnaire used during the research included 28 questions on people's
satisfaction and well-being. The results of the research showed that 78% of respondents do not
feel proper care and support from the employing company.

Research shows that 65% of the respondents are tense while performing work - 68%
experience stress, and 72.5% of the respondents believe that they cannot cope with the problems
that arise during work. Based on the above, we can say that more than half of the respondents
are less happy while performing work. They often feel boredom, fatigue, demotivation, pessimism
and negative expectations, which are noteworthy and remedial.

As a result of the analysis of the information obtained as a result of the research, it was
determined that the cause of stress is often an unfair and ineffective management style.
Employees believe that there are people of low competence in the managerial position, which
causes dissatisfaction and demotivation of employees. 22% of respondents believe that it is
useless, which we think is very bad.

Support, respect and recognition of the manager are important for employees. The quick
feedback and support of the manager has a special influence on the results of the employee's
work. The manager should help the employees to adapt to the development and innovations.

A healthy organizational climate has a significant impact on the mental health of
employees. Teamwork, support of colleagues, feeling of justice and security are important.
Employees should be able to easily refer to the hr manager and other managers for support.

Economic health has a significant impact on employee well-being. As a result of the
research, it was found that 87% of respondents are dissatisfied with the amount of remuneration.
In Georgia (except for the medical field), there is no minimum wage standard, which is why
employers often behave unscrupulously and pay less.

Mental health has a significant impact on the well-being of employees. 83% of respondents
reported experiencing a variety of mental health problems in the past six months, including:
anxiety, headaches, feeling depressed, irritability, emotional imbalance, dizziness, back and
stomach pain, panic attacks and sleep disorders. According to them, such problems directly affect
their productivity and motivation. It turned out that people often take care of overcoming similar
problems by such means as: counseling of a psychologist, medical treatment, exercise, meditation,
creative activities, yoga, walking and others. We can easily say that when employees experience
such problems, their sense of well-being is low. The results of the study showed that organizations
support employees who suffer from mental problems by offering psychologist services, offering a
relaxation room, giving additional free time and the opportunity to rest.

For the well-being of employees, their physical health is important. 25% of the surveyed
respondents believe that they have the best state of health, 35% believe that they have a good
state of health, 23% believe that their state of health is unsatisfactory, and 17% believe that they
have a state of poor health. Research has found that people's health problems are often related
to mental health problems, respiratory problems (eg shortness of breath, cough, wheezing),
seasonal viruses, headaches and digestive problems (eg bloating, constipation, diarrhoea).

Interesting results were revealed regarding sleep mode, as a result of the research it was
determined that 33% of respondents sleep less than 5 hours a day, 44% sleep 5-6 hours, 17% sleep
6-7 hours, and 11% sleep more than 7 hours. .

As a result of the research, it was determined that the food regime of the employees is
problematic. In office conditions, people are not able to have a full meal, which leads to various
health problems. However, 12% of respondents indicated that their organization provides food
for employees, which is very good.
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As a result of the research, it was determined that the physical activities of employees are
problematic. People working in the office often suffer from scoliosis, osteochondrosis and other
similar diseases. Such consequences can be avoided by a comfortable and safe work
infrastructure, including the offer of various services, for example, research has shown that several
organizations offer employees a massage room so that depending on the work mode, they feel
healthier.

As a result of the analysis of the obtained information, it was found that 87% of the
respondents experience a high level of stress, which is due to various factors. According to them,
the organization does not care enough about the health and well-being of its employees.
Employed people do not know how to get mental support from the organization, therefore
employees feel dissatisfaction. Creating an inclusive work environment in organizations is also
problematic. It is common to offer unequal conditions to employees and discriminate on various
grounds, including age, gender and sexual orientation.

The results of the study showed that social support, emotional support and the nature of
relationships affect the well-being of employees. Unfortunately, toxic relationships are common,
which also creates a toxic environment and demotivates people. In such an environment, people
do not stay long and their outflow from the organization is high.

It is important for employees to know the organizational goals, agree with the
organizational values, feel a sense of belonging and be involved in the decision-making process. It
is often the case that the values of employees and organizations differ, they do not feel belonging
and have negative expectations due to vague ideas.

67.3% of the respondents in the research stated that they do not recommend employment
in his organization to their acquaintances. According to them, the organization cares less about
the motivation and satisfaction of employees. They do not have the possibility of career
advancement and independence of action. Problems like these damage the employer brand and
complicate the recruiting process.

Work volume, workload and limited deadlines have a significant impact on employee well-
being. The work schedule creates a problem, despite the fact that the law establishes the
maximum volume of working hours, not more than 40 hours per week under normalized working
conditions, and in an enterprise with a specific working mode, where there is a continuous mode
of production/work process lasting more than 8 hours, the duration of normalized working hours
should not exceed 48 hours a week. (Labor Code, 2024) It should be noted here that the
Government of Georgia, as a result of consultation with social partners, determined the list of
industries with specific work regimes, which have the right to employ employees with similar work
regimes. Research has shown that despite the legal regulation, people still have to work overtime.
The interviewed HR managers noted that time recording and proper compensation to employees
are intensively done, although 72% of those interviewed through the survey say the opposite,
which we think is noteworthy. The issue of overtime pay is problematic, the minimum standard of
overtime pay is not defined by the legislative norms in Georgia, according to the second paragraph
of Article 27 of the Labor Code, "overtime work is compensated by the increased amount of the
hourly rate of labor pay." The amount of this compensation is determined by the agreement of
the parties. Overtime must be paid in addition to the monthly wages due after the overtime is
completed” (Georgia Labor Code, 2024), however, research has shown that employers often use
this record unfairly and pay employees with a minimal difference.

In accordance with the first and second paragraphs of Article 31 of the Labor Code of
Georgia, the employee has the right to take paid leave - at least 24 working days per year and
unpaid leave - at least 15 calendar days per year (Labor Code of Georgia, 2024), in addition to
maternity leave, a certificate of incapacity for work using and other rights granted to him, which
significantly changes his well-being. Research has shown that the rights of employees are often
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violated in this direction, they cannot fully use their leave, they have limited right to use the
disability card and the right to use the full amount of maternity leave. Such facts are contrary to
the legal requirements, the mentioned cases are investigated and legal response is made by the
labor inspectorate, towards which the attitudes of the employing organizations are negative in
many cases.

As a result of the research, it was established that the imbalance of personal and
professional life has a negative impact on people's well-being. Congested work schedule and
overtime. After the workday/week is over, employees find it difficult to unwind and relax, including
enjoying time with family and friends. 82% of respondents said that they feel very tired, bored and
tense after work.

The recommendations developed by us within the framework of the research are as
follows:

¢ Human resource management practices in organizations should be improved and
become employee-oriented as much as possible.

¢ To increase the knowledge and qualification of persons responsible for human resources
management.

¢ In organizations, communication processes should be improved, managers should
support open and transparent relations, including, if necessary, providing quick feedback.

¢ Organizations should create an inclusive work environment, implement a diversity,
equality and inclusion policy (DEI policy), offer people equal conditions to work.

¢ Organizations to create mental health programs tailored to employees.

e Stress factors should be investigated and minimized in organizations.

* Employees' rights shall be protected in organizations, HR processes shall be implemented
in accordance with labor legislation.

* Raise awareness of employees regarding labor rights.

¢ To increase the activities of labor inspection in the part of controlling employers.

¢ Organizations should create a healthy working environment and conditions.

¢ Organizations to create and implement effective health and safety programs.

¢ Organizations should ensure strengthening of employees' sense of belonging to the
organization.

e Employees should be given independence of action within their competences.

¢ Organizations to create attractive employment policies, fair approaches and improve
employer branding.

e |t is important to arrange work schedules and to pay decently for overtime work.

¢ Organizations should support employees' personal and professional life balance,
including implementing family-friendly policies and giving people more free time for personal
needs.

As we can see, ensuring the well-being of employees is an important challenge for
organizations. However, if the problems identified as a result of the research are not resolved
quickly, the organizations will have bad results.

120



«Research Reviews» (March 1, 2024). Prague, Czech republic

Resources used:

1. Ana Junca Silva and Rosa Rodrigues (2024) ,,Affective mechanisms linking role
ambiguity to employee turnover “.
2. Douglas Aghimien, Clinton Ohis Aigbavboa, Wellington Didibhuku

Thwala, Nicholas Chileshe and Bhekinkosi Jabulani Dlamini (2022) ,,Help, | am not coping with my
job! — A work-life balance strategy for the Eswatini construction industry” .

3. Labor Code of Georgia 2024;

4. Marcello Bertotti, Ifeoma Elizabeth Dan-Ogosi and Mala Rao (2017) ,,Workplace
well-being in the London-Chinese business community”.

5. What Is Employee Wellbeing and Why Is It Important? — Gallup;

6. https://whatworkswellbeing.org/wp-content/uploads/2020/07/question-bank-

workplace-wellbeing-July2020.pdf;

121




I Proceedings of the 5th International Scientific Conference

[TpobaemMbl 1 NepCcneKkTUBbl Pa3BUTUA
H6aHKOBCKOe cnctembl Pecnybamnkum
Ra3axcTaH

Annes AkexxaH Cepiky/bl

AOKTOPAHT 2-r0 Kypca Mo CheLnasbHOCTN «YyeT 1 ayamt» EBpasnimckoro HauMoHanbHoro
YHusepcuteTa um. J1.H.Tymunesa, Marmctp 3KOHOMUYECKMX HaYK, CTapLUnM
npenofasaTens Kadeapbl «BU3HeC-aAMUHUCTPUPOBaHME», YHMBEpPCUTET « TypaH-
AcTaHa»

KoxamrKaposa 'ynbHyp Ep/iikoBHa

MarmcTp SKOHOMMYECKUX HayK, CTaplni NnpenogasaTtenb Kadeapbl «busHec-
aAMUHUCTPUPOBaAHUEY», YHMBEPCUTET «TypaH-AcTaHa»

PaxmeTtanunesa CantaHat AMaHrenbaneBHa

MarmcTp sSKOHOMMYECKMX HayK, CTapliMi NnpenogasaTenb Kadeapbl «brusHec-
aAMUHUCTPUPOBaAHUEY», YHUBEPCUTET « TypaH-AcTaHa»

AHHOTauuA:B cTaThe paccmaTpmBatoTcs HaHKOBCKaa cucTema Pecnybavkm KasaxcTaH B
cpaBHeHUn ¢ Poccrent n benopycmen. Pasnnumini B CTpyKType DaHKOBCKMX PbIHKOB TPEex CTpaH
MOKHO ODHaPYXUTb MPU CPaBHEHUM MO3ULNIA DAaHKOB C NPEUMMYLLECTBEHHO FOCYAapCTBEHHbIM,
MHOCTPAHHbIM 1 YaCTHbIM KanuTanom. Elle 6osblue pasamymnii B CTPYKTYpe 6aHKOBCKUX PbIHKOB
Tpex CTpaH MOXHO OOHapyKWUTb MNPW CPaBHEHWM NO3MUUKN OaAHKOB C MPEUMYLLECTBEHHO
rocyJapcTBEHHbIM, MHOCTPAHHbIM M YaCTHbIM KanmnTaioM.

Kniouesble cnosa: «baHk», «B6aHKOBCKas cuMcTeMa», «DaHKOBCKUN PbIHKY, «DaHKOBCKUIA
ceKkTop», «HauMoHabHbIN DaHKY.

ObuiensBectHo, 4YTO OaHKOBCKAA CUCTEMA ABAAETCA OAHOM W3 BaXKHEUWWX W
HEeOTbeMEMbIX CTPYKTYP PbIHOYHOM 3KOHOMUKM. BaHKOBCKAaA cnMcTema npeacTasaseT coboi, no
CYTU, KCUCTEMY  KPOBOODPALIEHWNA» SKOHOMUKK,  obecneynmBaeT  peryamposBaHue  obuiei
OEHEXHOM  Maccbl, KOHTPOAMPYeT  ABWMMKeHMe  (GUHAHCOBbIX MOTOKOB,  OCYLLECTBAAET
aKKYMy/MpOBaHME W WHBECTUPOBAHWE [OEHEXXHbIX PecypcoB, MNpoBeAeHMe B3aMMOpPACHETOB
MeXAYy 3IKOHOMWMYECKMMM CyDObEKTaMMK, KpeamuTOBaHME Pa3/IMYHbIX OTPACAEN SKOHOMUKU U
HaceneHus.

MepBble HaHKKM, MO MHEHMIO PAAA YYEHbIX, BO3SHUKAN B MaHYyGaKTypPHON CTagnmM pPa3BuTmA
Kanutananama u noasuamce 8 Mtannm B XIV-XV BB. B CBA3M C Pa3BUTUEM KPEAUTHbIX OTHOLLEHWI B
WMPOKOM MacwTtabe. Cnoso «BaHK» NPOUCXOAMT OT MTaNbAHCKOro «banko», 03Havatoulero
«cToN». UTanma ABnanacb ULEHTPOM MWMPOBOM TOProBAM, KyAa CTEKaMCb TOBapbl U AEHbIM
PA3/IMYHbIX CTPaH. BaHKMpPbI-MeHANbI CO  CBOMMM 0COBbIMM  BAHKO-CTONIAMWM  MO/1b30BAINCh
LWMPOKOM NOMYASPHOCTbIO M BbIIM HENPEMEHHbBIMW Y4aCTHUKAMM TOProBbIX onepaumin [1].

BaHKOBCKadA cMcTeMa B 3KOHOMMKe Nt060oro rocy4apcrsa BbIMOAHAET TPUEANHYIO POb: BO-
NnepBblX, Pa3BUTas CTPYKTypa OaHKOB ynpasaseT cuctemon nnatexen. OrpomHoOe 4YMCio
KOMMepPYECKNX CAENOK NPOM3BOAMTCA NyTEM NepepacnpeneneHna CpeacTB MexXay pasanyHbIMM
H6aHKOBCKMMW BKAaZAaMM (cyeTamm) nocpeacTBOM He3HaMYHbIX NepeuncieHnin n 3NeKTPOHHbIX
nepeBooB. Bo-BTOpbIX, HapAdy C APYrMMU GUHAHCOBBIMW NOCPeaHMKAaMKN, BaHKM HanpaBAAT
cbepeskeHna HaceneHna B cdepy MNPOM3BOACTBA M KOMMePUMKU. DODEKTUBHOCTb Npouecca
WHBECTMPOBAHWA CPeACTB, B 3HAYMTE/IbHOM CTEMeHW, 3aBMCMT OT CNocobHOCTM BGaHKOBCKOM
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CUCTEMbI HaNPaBAATb AeHeXHble GOHAbI B 061aCTN UX ONTUMANbHOTO MCNONb30BaHMA. B-TpeTbux,
HaHKM, AEeNCTBYA B COOTBETCTBUM C AEHEXHO-KPEAWTHOM MNOAUTUKOM LEeHTPasbHOro OaHKa,
PEryNpPYyIOT KOMYECTBO AEHEer, HaxoAAalmMxca B obpatlieHmnn [2].

HecmoTpa Ha obulee npouwnoe, OAaHKOBCKME PbIHKM Tpex KpynHenuwmx ctpaH CHP
CYLLEeCTBEHHO OTAMYAOTCA APYr OT Apyra NO MHOMMM acnekTaM — OT YPOBHA KOHKypeHLMM,
CTPYKTYpbl M MPO3PaAYHOCTM CeKTopa A0 ChneunuduKkm perynatMBHOM cpedbl. A TaKkke —
AHTUMKPM3UCHBIMM MepPaMmK PEryATOPOB.

Cpean baHKOBCKMX pbiHKOB KasaxcTaHa,Poccum 1 benapycn, Tpex KpynHenwmx ctpad CHI
no ypoBHto BBl Ha Aywy HaceneHus, POCCUIMCKMI PbIHOK Bblaensetca 60NbWMM KOAMYECTBOM
MIPOKOB N OTHOCUTE/IbHO HM3KMMMK Bapbepamm BXOAa NPU CyLLECTBEHHOM KOIMYECTBE EXKEerogHO
OT3bIBaeMbIX OAHKOBCKMX /MLLEH3NI. B BaHKoBCKOM cekTope Pecnybanku benapycb 3HavymMmyto
PO/Mb  WUrPAKT roCyAapcTBEHHble ©OaHKM, CnocoOCTBYOWME pPeanmsalmm rocyaapCTBEHHOM
NOIUTUKM, B TOM YMCe 33 CHET BblAAuYM ANPEKTUBHbIX KpeanTos. B KasaxcTaHe Hanbonee cunbHbl
No3nUMKM YacTHOro HaHKOBCKOro 6usHeca. PMHaHcoBan MHPPACTPYKTypa KasaxcTaHa u benapycu
B MHOrom GOpmMMpPYyeTCA WMHOCTPAHHBbIMW OPraHM3auMAMM, TaKMMW KaK MeXAyHapoAHble
PENTUHIOBblE areHTCTBA M ayAMTOPCKME KOMMNAHWUK, B TO BPEMA KaK B POCCUM PbIHOK PENTUHIOBbIX
W ayaAUTOPCKMX yCayr B HoNblIer cTeneHn npeacTaBaeH HalMOHAAbHbIMW UTPOKAMM.

ObWwmMm cTpemneHvem ANA Tpex CTpaH ABNAETCA BHeApeHMe peKoMeH0BaHHbIX
BazenbCKMM KOMUTETOM NO BaHKOBCKOMY HaZ30py NOAXOA0B K PEry/IMpoBaHMIO, B TOM YMC/1e ero
nocneaHuX pekoMeHaauunim, NpU3biBalOWMX He AOMNYCTUTb OCTAHOBKY KPeAUTOBAHWA peanbHOro
CeKTopa B Nepnos naHaemunu.

HecmoTpa Ha Bonee Yem AecATUKPaATHOE Pasnyme B KONMYECTBE UTPOKOB Ha HAHKOBCKMX
PbIHKax Tpex cTpaH (meHee 30 opraHu3aumii B KasaxctaHe n benapycu 1 noytn 400 - B Poccun),
CTPYKTYpa 3TUX PbIHKOB, MPM NEPBOM PACCMOTPEHMM, KaXKeTCA Noxoxen: Ha 1 AHBapa 2022 r. B
KaK[OW M3 Tpex CTPaH OKO/I0 TPETM aKTMBOB BCel DAHKOBCKOW CUMCTEMbl aKKYMyAWMpPyeT OAMH
KpynHenwmnin 6aHK, a [0As NATM KpynHenwux 6aHkoB Kosnebnetcs oT 63% ao 73%. Ecau
PACLIMPUTL OLEHKY C NATU A0 AECATU KPYMHEMLMX Y4aCTHMKOB PbIHKA, TO BbIABAAETCA CTpaHa-
«QHTUANAEP» NO YPOBHK KOHUeHTpauuu: Ton-10 6aHKoB MokpbiBatoT 93% BCex aKTWMBOB
H6aHKoBCKOro cekTopa benapycu npn 80%-85% B KazaxcTtaHe 1 Poccun. 910 HabaoaeHMe elle pas
NOATBEPKAAETCA CpPaBHEHMEM 3HaYeHWM uHAeKkca XepduHaana-XmplwmaHa — 3TO MHAEKC,
KOTOPbIA OLLEHMBAET MO3NLMM KaXKA0r0 y4acTHMKA BAHKOBCKOIO pblHKA M CTENEHb KOHLEHTPaumMm
pblHKa.  CornacHO  3HAYEHWIO  MHAEKCA,  PbIHOK  benapycM  MOXHO — OTHeCTM K
BbICOKOKOHUEHTPMPOBAHHOMY, B TO BPeMA KaK PbiHKM KasaxcTaHa u Poccum xapaKTepusytoTcs,
cKOpee, YMepPeHHOM KoHUeHTpauueln. Mpn 3Tom Hambonee GAAronpmsaTHas, C TOYKM 3peHMUsA
KOHKYypeHUMM, cpeaa oTanvaeT 6aHKOBCKYHO cnucteMy KasaxcraHa.

Ewe 6onblie pa3nnmumnin B CTPYKType 6aHKOBCKMX PbIHKOB TPEX CTPAH MOMKHO ODHAPYHUTb
NPy CpaBHEHWUW MNO3UUMI BAHKOB C MPEMMYLLECTBEHHO TOCYAapPCTBEHHbIM, MHOCTPAHHbIM U
YaCTHbIM KanuTa/soM. TaK, Hanpumep, B KasaxcTtaHe u benapycn AOCTaTOYHO 3HAYMMYKO A0
(OKOMIO TPETU M OKOIO MATOM YACTM BCETO PbIHKA COOTBETCTBEHHO) 3aHUMAOT MHOCTPAHHbIEe BaHKM.
Mpn aTomM 6e3 yyeTa NPUCYTCTBMA POCCUMCKMX AOYEK AO0NA PbIHKA, NPUXOAALLAACA Ha DaHKM C
MHOCTPAHHbIM KanmMTas oM, BO BCEX TPEX CTPaHax coctaBaseT okoao 9-10%.

Moyt Tpu 4YeTBepTM BCero HAHKOBCKOrO pbiHKA KasaxcTaHa MNPUXOAMTCA Ha YacTHble
HaHKM, YTO CUBHO KOHTPACTUPYET C OenopyCcCKMM U POCCUMCKUM pPbiHKamK, rae Hambonee
3HAYMMbIMM KOHKYPEHTHbIMM NpenMyLLecTBaMmmn 0b1aaatoT 6aHKM € rocyAapCTBEHHbBIM yHaCTUEM.
Mpu 3TOM Aaxke, ecan NPUMeHUTb MeHee GOPMasbHbIM NOAXOA WM MNepe KnaccuduumpoBaTb
KPYMHeMWnn YyacTHbli BaHK KasaxcTaHa B rocyAapCTBEHHbIM, NO3MLUMKM YAaCTHOrO HaHKOBCKOrO
CeKTopa B CTpaHe BCe paBHO ByayT ycTonumnsee Poccum n benapycu.

fOBOpPA O 3HAYMMbIX MNO3MUMAX Ha pPbiHKe benapycn 6GaHKOB C rocyAapCTBEHHbIM
Kanutanom (6onee 60% HaHKOBCKOro ceKTopa), CTOUT OTMETUTb, YTO AOCTUTHYTbI OHW BblaK, BO
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MHOrom, baarofapsa NPETBOPEHMIO B KMU3Hb rOCYAAaPCTBEHHbIX MPOrpamm 1 MepPONpPUATUIA NO TaK
Ha3blBaEMOMY AMPEKTUBHOMY KPEAMTOBAHWMIO ABYMA KpPyNHeMWwuMmM OaHKamu  CTpaHbl.
3a401KEHHOCTb N0 TakMM KpeamnTam Ha 1 AaHBapa 2022 r. cOCTaB/1A/1a OKO10 NONOBMHbI BblAaHHbIX
KpeanToB KaneHTam benapycbaHka n benarponpombanka n okono 17% akTneos Bcent HaHKOBCKOM
cuctembl. B HacToAuwlee BpemA CTpaHa WMAET MO NyTM COKPALLEHMA eXeroAHblX JMMWUTOB
OMPEKTUBHOTO KPeaMTOBaHMA, OAHAKO NMONHOCTbIO HE OTKA3blBAETCA OT 3TOr0 MHCTPYMEHTA.

Obuwee unCTOpMYecKoe Mpow/ioe Tpex CTpaH, B TOM 4Mcne B 4acTv OaHKOBCKOro
3aKOHOAATeNIbCTBA, KaK M CXOAHOe CTpPeM/IeHWe K BHeAPEeHWo pekoMeHaaumi basenbckoro
KommTeTa No 6aHKOBCKOMY HaA30pYy, AeNatoT COBPEMEHHbIE NOAX0Abl HAUMOHANbHbIX HaHKOB BO
MHOTFOM CXOXKMMM 1 COMOCTaBUMbIMU. TeM HE MeHee, Y KaXA0M CTpaHbl eCTb CBOA cneumdmKa.

Echm cpaBHMBaTL C Oenopyckon OAHKOBCKOM MPaKTUKOMTO OenopyCcKkuin perynstop
NpoBOAUT Hambonee KeCcTKyto MOAUTMKY B YacTu TpebOoBaHWIM K HOPMATMBAM A0CTAaTOYHOCTM
KanuTtana. Tak, OCHOBHble HOPMATMBbI, Kak NPaBW/10, yCTAaHOB/IEHbI Ha ypOoBHe Ha 0,5-2 n.n. Bbiwe
aHANOMMYHbIX HOPMaTMBOB B KasaxcTaHe n B Poccuu. lNMommnmo storo, benapycb — egMHCTBEHHAA
WX TPEX CTPaH, rae BBeAeHHble No ba3enbCKknMm pekomeHaaumam bydepbl KannTana MCNONb3yHOTCA
B PEryaMpoBaHUM HanpAMYyo, TO eCTb HapylleHWe HOPMATMBOB C yyeTom bBydepos cnocobHo
NPMBECTM K OFPAHUYEHMNIO AeATEeNbHOCTM BNAOTb A0 OT3blBa AMLEH3MI. [Tpn 3Tom B KasaxcTaHe,
Kak 1 BPOccuK, Takoe HapyLeHWe rpo3UT TO/IbKO HEBO3MOXKHOCTbIO pacnpeaeneHmsa npubbIan.

MWHMMaNbHbLIN pasmep KanuTana ANA OCyWecTBAeHUA OaHKOBCKOW [AeATeNbHOCTH,
HanmeHbluMe Oapbepbl 414 BXO4A YCTAHOBAEHbl HA POCCUMICKOM pPbiHKE: 414 CO34aHuA
HaHKOBCKOM opraHunsauun B KasaxctaHe u benapycu notpebyeTcAa noutn B ABa pasa Hosblie
Kanutana, Yem ANA co3aaHusa HaHKa C yHMBEPCaNbHOM MLEeH3nel B POccum, 1 NOYTKM B LIECTb Pa3
bonble, Yem Ana co3aaHna 6aHka c 6a3oBon AnLEeH3Men B Poccuu.

CyLLEeCTBYIOT OTIMYMA 1 B MICNONb30BaHMM Ba3eNbCKMX HOPMATMBOB YMCTOTO CTabUAbHOMO
doHamposanHus (NSFR) m KpaTkocpodHon nukemaHoctn (LCR). Oba HopmaTMBa BHeApeHbl B
KakaoM M3 Tpex CTpaH Ha yposHe 100% (3a uckntoueHnem nepexofHoro nepuoga no LCR B
KasaxcTtaHe, KOTopbli AoaxeH AaocturHyte 100% K uono 2021 r.). OTAMYUTENbHON 4YepToM
KayK0ro pblHKa ABNAETCA pacnpocTpaHeHne 6a3enbCKMX HOPMATMBOB Ha OTAE/bHbIX YYaCTHUKOB
HaHKOBCKOM CUCTEMbI M COXPAHEHME HAaUMOHANbHbIX MOAXOAO0B K OLeHKe NMKBUAHOCTU. B Poccum
NSFR 1 LCR pacnpocCTpaHATCA TO/IbKO Ha CMCTEMHO 3HaYMMble KpeauTHble opraHm3aumm, Bce
oCTanbHble BaHKM 06A3aHbI NPOA0MKATb COONOAATb HaLMOHANbHbIE HOPMATKBbI. B KazaxcTaHe m
B benapycn NSFR u LCR BBegeHbl ana Bcex HaHKOB, NMpM 3TOM Ka3axCTaHCKUM perynatop
NPOAO/IKAET MapanneNbHO MCNONb30BaTb PAA HALMOHANbHbIX HOPMATMBOB JIMKBUAHOCTKM, a B
Benapycu HOBble HOPMATMBbI MOIHOCTLKO 3aMEHWUN CTapblA NOAXOA.

HecmoTtpa Ha 6onee nosnbHble TpeboBaHMA K Kanutany U OTAENbHbIM HOPMATMBAM, B
Poccum KpalHue perynaTmBHbIE Mepbl B BUAE OT3bIBA JMLEH3MA Ha OCYyLLLEeCTBeHNe BAaHKOBCKOM
0eATeNbHOCTU MPUMEHAKOTCA PEryaaTOPOM Yalle, YeM HaUMOHaNAbHbIMW HaHKaMK KaszaxcTaHa U
Benapycu. 3a nocnegHwe nATb neT B benapycu Bcero nATb OpraHM3aumMini AMWKWAUCH NpPaBa
3aHMMaTbCA BaHKOBCKOW AeATENbHOCTbIO, MPU 3TOM BCE - 3a nepuog Ao 2022 roaa. B KasaxctaHe
OT3bIBbl MLEH3MA NPONUCXOANAN C BOoNbLLEN PerynapHOCTbio, oaHako B 2019 r. Takke He Hbi10
OTMEYEHO HW OAHOTO CAy4asn.

OAHaKo OUEeHMBATb aKTMBHOCTb MO «4YMUCTKE» OAHKOBCKOrO pPblHKA /ydlle He no
abCcoNtOTHOMY YMC/TY OTO3BAHHbIX INLLEH3MI (M3-32 HECONOCTABMMOCTM YNCNA Y4ACTHUKOB PbIHKA),
a N0 TOMY, KaKadA YacTb HaHKOB 3a NATUNETHWUIA NepuoZ NoTepAna NPaBo 3aHMMaTbCA NPOGUILHOM
[eATenbHOCTbio. Tak, B KasaxcTaHe BbIHYXAEHHO NPeKpaTWa CBOK AEeATeNbHOCTb KaXKAblIM
ceabMoi 6aHK, B benapycy — KaxKapl NATbIN, B POCCUM — Kaxk bl TpeTU.

[lna oT3blBa MMLEH3MIA B POCCUMM NPUYMHBI AOCTAaTOYHO MHOrO0HPa3HbI, Kak NPaBWIO, 3TO
npoBeAeHne BbICOKOPMCKOBAHHOW KPEAMTHOM MNOAUTUKM, HAPYLEHWUM «AHTMOTMbIBOYHOO
3aKOHOAATEeNbCTBA» MAM NPOBAEMbl C KanuTanom. MIMeHHO HeAOCTaTOK Kanutana MOCAYXKWUAN
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NPUYMHOM 0T3biBa HONBLUMHCTBA AMLEH3MIMB benapycn. B KazaxcTtaHe, NOMMMO HeA0CTAaTOYHOWM
KanuTanmsaumm, AMUEH3UM OT3bIBAaZIMCb 33 HapylWeHWe npyAeHUManbHbIX HOPMATMBOB U
HeBbINONHEHME NNATEXHbIX 00A3aTeNbCTB Nepe KOHTpareHTamu. MNpun sTom HaumoHanbHbIM baHK
KasaxcTaHa MOXKeT npeABapuTe/IbHONPUOCTaHaBIMBaTb OTAEbHbIE BUAbI DAHKOBCKMX ULLEH3WIA,
c 0b6a3aTenbHOM NybAMKaLMeN TakMxX peLlieHnin Ha cBoem canTe. MHCTpymeHTapuin baHKka Poccum
TOXe BKAKOYAET CaHKUMKM B BUAE 3anpeTa Ha NpUBAEYeHMe CpeacTB KAMEHTOB, ogHaKo a4o 2020 r.
TaKue peleHne NPUHUMANNCb KOHOUAEHUMANBHO.

BaXHOM 0CODBEHHOCTbIO HALMOHANbHbIX PbIHKOB ABAAKTCA Pa3/iMuMA B MNOAXO4AX K
MCNONHEHWIO 00A3aTeNbCTB Nepes BKAAAYMKAMW Mocae 0T3blBa AnueH3nn. ObasaTenbHomy
BO3MELLEHMIO MOANEXMT CymMa aeno3utaB Poccuu, He npesbiwatowana 1,4 maH pybnen, B
KaszaxctaHe — 20 MAH TeHre, 4TO MNOYTM B ABa pa3a bosblue. B benapyck BO3MELLEHNIO MOANEKUT
BCA CyMMa BK/1aga, Kakon Bbl OHa He Bblna, BKAOYAA HaYMCIeHHbIe MPOLEHTbI.

Hanbonblumm onbITom B NpUMEHEHUN caHaummn B 6aHKoBcKon chepeobnanaet Poccus: B
POCCUICKON BAHKOBCKOM UCTOPUM CaHaLUMM NPOBOAMANCH M YAaCTHbIMU ANLAMMK, U KPEAUTHLIMM
OpraHM3auMammn, U HenocpeacTBEHHO rocyaapcTBOM. B KasaxcTaHe caHaumsa OCylLecTBAAETCA
CpeACcTBaMM W NoA, HAA30POM roCyAapCTBa, M TOAbKO NMOC/Ne 0340POBAEHNA DaHK MOXeT ObITb
npoAaH HOBOMY 4YaCTHOMY MWHBECTOPY. 3aKoHOAaTenbCTBO benapycn He npeaycmatpusaeT
npUMeHeHne K BaHKaM MexaHW3Ma CaHal KM - BEPOATHO, B YMC/e NPOYEro NOTOMY, YTO YaCTHbIN
OaHKOBCKMI CEKTOP B CTpaHe CyLWeCTBEHHO YCTynaeT B NO3MUMAX rOCYAapCTBEHHOMY, a
NOAAEPMKKA roCy1apCTBEHHbIX BaHKOB OKa3blBAaeTCA MHbIMWM METOAaMM, OT NPAMbIX BAMBAHWI B
KanuTtan 40 BblKyna cneumanbHO CO34aHHbIMK /1A STOr0 CTPYKTypPaMu NpobaeMHbIX aKTMBOB. Tem
He MeHee, B banKawem byayuiem cuTyalma A0KHA MU3MEHUTLCA, TaK Kak HaumoHanbHbIn BaHK
Pecnybnukun benapycb 06bABMA O pa3paboTKe, C TEXHUYECKON NomMoLlbto BcemumpHoro 6aHka,
HaUMOHANbHOMO MHCTUTYTa CaHauMu NpobiemMHbIx HaHKOB.

3a nocneaHee aecAtTMneTne BAHKOBCKME PbIHKM Tpex CTPaH AOCTUIAM CyLLECTBEHHOrO
nporpecca B 061aCTW TPaHCNAPEHTHOCTM (GUHAHCOBOM WM WMHOW 3HAYMMON WMHPOPMALMK O
NeATeNbHOCTU U COCTOAHWMA OTAE/bHbIX YY4aCTHUMKOB pblHKa. C Hanbosbluen perynapHoOCTbio U
MaKCMMa/lbHbIM OXBAaTOM pPa3HbIx cdep BaHKOBCKOW AeATeNbHOCTM PaCKpbIBAaeTCA MHPOpMaLMA
H6aHkamn Poccumn, B KazaxctaHe un benapycn Habop nHbopMaumm, nybamvKyeMom exemecayHo,
orpaHuyeH, a paa Gopm perynaTopHON OTYETHOCTU HE PACKPbIBAETCA ANA HEOrPAHNUYEHHOrOo Kpyra
NIV,

BonblwmnHcTBO 6aHKoB KasaxcTaHa u benapycu, B TOM uumcne HebosbluMe Mo pasmepy
aKTMBOB OpraHM3aumMn, NPOXOAAT ayAMTOPCKME MNPOBEPKM B KPYMHbIX MEXAYHAPOAHbIX
KoMnaHuax: B «bosbliol yetsepke» Mam BDO. CambiM nonyAapHbIM MNOCTaBLLIMKOM HaHKOBCKMX
ayaAMTOPCKMX ycnyr B benapycu ctana komnaHma BDO, a B KasaxcTaHe - KomnaHua EY (no umcny
ayAUTOPCKUX 3aKHOYEHMI, BblAaHHbIX NO oT4eTHOCTM 3a 2021 roa). B Poccum cpeam KpynHbIX
H6aHKOB TaKKe HauMbosblIMM CMPOCOM MOAb30BaAMUCL yCayrn EY, HO B LUENOM M3-32 BbICOKOM
NOMNyAAPHOCTM YCYT MECTHbIX OPraHM3aLUmMii No3nLUmMmn «4eTBepki» n BDO orpaHMuYnBanmCh 04HOM
NATOM GAHKOBCKOrO PbIHKA (MO YMCAY ayAUTOPCKUX 3aKNOYEHUM, BblAAHHbIX MO OTYETHOCTM 3a
2021 ropn).

B ycnosumax naHAeMmmn cTabuabHOCTb BAHKOBCKOrO CEKTOpPa KayKAoM CTpaHbl HAaXoAMTCA
nofa yrpo3on. Peskoe CHMKeHMe A0X0408 3aeMLLMKOB HE MOXKET HE CKa3blBATbCA HA MX NAATEXKHOM
ancumnamHe. B obbluHOe Bpems DaHKM  OTPayKkaloT MOBbIWEHHbIM YPOBEHb pPUCKa MU,
COOTBETCTBEHHO, NOBbIWEHHbIE Pe3epBbl MO TAaKMM KpeauTam B OTYETHOCTM, HAYUCAAA MO TaKown
33Zl0/KeHHOCTM WTpadbl M obpawas B3biICKaHWe Ha npegMeTbl 3anora. Bo Bpema Kpusuca
noAo6HbIM NOAXOA YpeBaT NOHOM OCTAHOBKOM MPOLECCOB KPeANTOBAHWA MPU PE3KOM CHUNKEHWUN
HaHKOBCKMX KanuTanos.

B 3TMx ycnoBuAx basenbckuii KOMUTET cUMTaEeT NPUOPUTETOM NpeaocTaBaeHne BaHKamm
KPeaUTHbIX PecypCcoB peasibHOMYy CEKTOPY 3KOHOMMWKM, YTO MOMET MPOUCXOAMTb KaK 3a cyeT
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NPAMOM NOAAEPXKKWM rOCyAapCTBa B BWAE TAPaAHTUM WAWM NbFOTHbIX CPEeACTB, TaK M 33 cyeT
TEXHUYECKMX W3MEHEHWN B pacyeTe YPOBHA TpeboBaHUIM K HOPMATMBHOMY KanuTany.
HaunoHanbHble perynaTopsl KasaxctaHa, Poccun 1 benapycu, Tem UamM mHbIM 06pa3om, cneayor
aTOMY NyTW.

MpUMeHeHWeM WMPOKOro CNeKkTpa Mep NOAAEPKKM Pa3AnNYHbIX chep IKOHOMUKN3AABUAN
H6aHKkM Poccunn, B Tom Ymcne 6aHKOBCKOTO CeKTopa. B Mx ymcne Kak TexHU4eckme mepbl, B TOM
Yyucne, BKOYEHWE oOMepauui B MHOCTPAHHbIX Ba/jtOTax MNPM pacyeTe HOPMATMBOB MO
PETPOCNEKTUBHOMY KypCy WM MPaBO OLEHKWM LEHHbIX Bymar mo cnpasen/MBOM CTOMMOCTM Ha
PETPOCNEKTUBHYIO AaTy, Tak NpAmble Mepbl. K NpAMbIM MEPOM MOXKHO MPWBE3TM MPUMeEpPKaK
paclmpeHne nNporpaMmmbl NbFOTHOTO KPeAMTOBAHMA KaMnaHM Manoro u cpeaHero busHeca,
3anylleHHble M aHOHCMPOBAHHbLIE MEeXaHM3Mbl MOAAEPMKKM NMKBUMAHOCTM. 3 HOPMATMBHbIX
TpeboBaHM B Poccum Bbiam CMArYEHbl YCA0BMA NPeoCcTaBaeHMa 6830T3bIBHbIX KpeaNUTHbIX IMHNM
B pamkax cobmogerHns LCR. Benopycckuin perynatop Ha 10 n.n. cmarumn TpeboBaHMA K
MaKCMMaNbHOMY Pa3mepy pUCKa Ha OAHOrO A0/MKHWUKA A0 35% M 3adUKCMPOBAN MUHMMANbHbI
pa3mep HOPMATMBHOIO KannTana HaHKOB Ha
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Tabanua 1 - AKTMBbI DaHKa BTOPOTO YPOBHS

Ne 01.01. 01.02. 01.03. 01.04. 01.05. 01.06. 01.07. 01.08. 01.09. 01.10. 01.11. 01.12.
2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022

HapoaH | 11631. | 11309. | 12179. | 12267. | 12764. | 12443. | 13188. | 13305 13355 13590 13473 13772.
bilt BaHk | 9 7 3 6 4 6 2 6

Bereke 4221.6 | 4191 3702.4 | 2874.3 | 2083.3 | 2007.1 | 2000.3 | 1886 2622 1604 1586 1583.4
Bank
Kaspi 3602.1 | 3530.5 | 3715.7 | 3626.8 | 3789 3929.7 | 4102.2 | 4380 4396 4519 4639 4757.2
Bank

OTtbacsl 2804.2 | 2770.3 | 2873.3 | 3197.1 | 3078.7 | 3100.9 | 3078.4 | 3104 3192 3249 3275 3356.3
baHk
Jusan 2609.2 | 2488.7 | 2505.8 | 2455.1 | 2406.7 | 2362.9 | 2508.4 | 2531 2506 2621 2614 2642.7
Bank

Forte 2483.2 | 2418.7 | 2522.8 | 2650.9 | 2640.3 | 2681.7 | 2874.9 | 2830 2783 2698 2806 2764.2
Bank
baHkK 2070.3 | 2086.9 | 2185 2284.6 | 2483.6 | 2703 3017.7 | 3214 3372 3598 3760 3906.9
LeHTp

Kpegunt
Espasuin | 1418.2 | 1450.5 | 1501.8 | 1413.9 | 1446.2 | 1497.4 | 1751.3 | 1975 2040 2212 2303 2305.1
CKMI
baHk

Bank 1270.1 | 1280.1 | 1303.8 | 13454 | 1334.3 | 1318.4 | 1503.7 | 1531 1652 1785 1861 1936.7
RBK

CuTnba 1101.6 | 1082.3 | 1276.4 | 1359.8 | 1277 1195.5 | 1199.1 | 1350 1298 1413 1568 1408.8
HK

Kasaxct
aHa

Anbda 905.8 926.9 908.6 901.4 439.6 245.5 217.8 177 131 - - -
baHK
Altyn 643.2 637.1 682.3 742.6 785.5 811.4 836.5 899 936 974 929 992.7
Bank
BaHk 506.4 474 349.6 178.4 169.9 195.3 188.4 185 199 200 204 187.7
BTE
Home 475.3 481.3 507.5 503.5 479.3 643.5 495 564 611 547 545 555.8
Credit
Bank

Hyp6aH 462.7 445.5 453.1 430.9 434 408.4 441.8 470 477 472 467 460.4
K
baHkK 454.5 457.9 507.3 538.9 550.8 456 550.8 571 536 554 590 548.8
KuTtas B
K3

BaHk 398.1 378.9 402.5 4235 441.6 473.2 589.5 636 742 943 1035 11289
®pugo
M

PurHaHC
TNB 260.9 257.4 292.2 250.5 288 287.6 324.4 347 297 377 323 324.6
KuTas
K3n 132.8 138.2 147.1 141.2 158 160.4 143.8 169 167 161 174 171.4
BaHkK

WnHxaHn | 79.3 86.9 94.5 100.9 94 95.8 118.3 121 119 120 120 142.4
BaHkK
Al Hilal 63.8 58.5 64.5 58.6 59.5 60.7 72.6 61 61 64 66 85.1

3amaH 26.6 24.5 24.3 24.3 24.7 24.6 24.7 25 25 24 23 25.1
BaHkK

HapoaHblit  6aHK MpPOAEMOHCTPUPOBaN HambONbLWIKMA  POCT  BafOTHOTO  OanaHca,
yBennumslincb Ha 2 140,8 mnpa TeHre u gocturHyB 13 772,6 mapa TeHre, COXpPaHMB CBOe
NNAEPCTBO Cpean NMATU KPYMHEWWMX UrpoKoB. PaHee n3BecTHbIM Kak "CbepbaHK", HbiHe HaHK
"Bepeke", KOTOpbIM paHee 3aHMMaa BTOPYI MO3ULMIO MO pa3Mepy aKkTuBoB, K 1 AeKabps
OMNyCTMACA Ha AEBATOE MECTO CO CHUXKeHMeM Ha 2 638,2 mapa TeHre Ao 1 583,4 mapa TeHre 13-3a
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MacCOBOro OTTOKa CPeACTB CO CYETOB KAMEHTOB. B cBeTe cBoero cnaga Kaspi Bank BbipBasncs
Bnepe/ B NepBOM KBapTaje, yBeAMyumB CBOM akTmsbl Ha 1 155,1 mapa TteHre go 4 757,2 mnpa
TeHre. Kpome T0ro, 6aHk LleHTpKpeaunT, paHee 3aHMMABLLUMIA CEAbMYIO MO3ULMIO, NOAHAACA Ha
TpeTbe MEeCTO nocsie CAnAHUSA ¢ BaHkom "Iko LeHTp", yBennumB cBom akTmebl Ha 1 836,7 mapa,
TeHre 40 3 906,9 mapa TeHre.

Bcnen 3a HUMKM Ha YETBEPTOM MeCTe NPoYHOo 3akpenuaca OTbac baHK, KOTOPbIM BbIPOC Ha
552,1 mnpa TeHre (0o 3 356,3 mapa TeHre).

ForteBank c akTuBamm B pasmepe 2 764,2 mnppa TeHre (pocT Ha 281 mapa TeHre ¢ Havana
rofa) 3aMKHya NATEPKY naepoB HaHKOBCKOrO CEKTOPA, BbITECHMB B MapTe Jusan Bank, KoTopbii
3a nepsble 11 mecaues 2022 roga BbIpOC Bcero Ha 33,5 mapAa, TeHre, 4OCTUTHYB 2 642,7 mapa
TEeHre TeHre.

Ha gonto nAaTtu KpynHenwmnx 6aHkoB npuxoamTca 2/3 Bcex 6aHKOBCKMX aKTUBOB, UK 66,3%.

Mo paHHbIM perynatopa Ha 1 aekabps, OAHKOBCKMIM CEKTOp B LE/OM pacrnosaran
3HAYMTE/IbHbIM PE3ePBOM BbICOKO/IMKBUAHbLIX aKTMBOB, COCTaBAAlOWMM 13,1 Tp/AH TeHre, 4To
cocTtasnsetT 30,5% oT BantoTHOro basnaHca.
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AHB desp mapT anp ma WUIOHb  UONb asr CEeHT OKT HOA6 nek
e HapOAHbIN BaHK e Bereke Bank Kaspi Bank
Otb6ackl baHk e |Usan Bank e FOrte Bank

e baHK LleHTp KpeauT — e Egpasuiickuii baHK e Bank RBK

e CUTUOAHK Ka3aXCTaHQ e Altyn Bank = HaHK BTH
Home Credit Bank HypbaHK BbaHK KuTas B K3
BaHK ®pnaom PUHAHC === T[15 KnTan K3W BaHK

@ | | [MHXaAH BaHK e A\| Hilal

HapoaHbii 6231,1 | 6033,1 | 6312,5 | 6481 6881,2 | 7154,9 | 7450 7521 | 7579 | 7642
baHk
Bereke Bank 2635 2738,3 | 2441,5 | 2329 1593 1543,9 | 1486,8 | 1370 | 1308 | 1251
Kaspi Bank 2558,5 | 2533,5 | 2590 2530,1 | 2546,1 | 2571 2649,9 | 2812 | 2927 | 3003
Otbackl baHk | 2088, 2203,2 | 2272,8 | 2239,1 | 2398,5 | 2470,8 | 2499,3 | 2571 | 2657 | 2747
4
Bank UeHTp | 1249,3 | 1231,7 | 1236,4 | 1313 1449,5 | 1573,3 | 1631,2 | 1678 | 1805 | 1964
Kpeant
Jusan Bank 1065,6 | 1050,6 | 1069,3 | 1086,6 | 1078,8 | 1089,4 | 1145,5 | 1130 | 1133 | 1142
Forte bank 967,8 913,4 915,8 1016,1 | 947,5 984,2 1078,4 | 1082 | 1080 | 1086
EBpasuckuii 720,8 725,9 754,8 801,9 872,2 888,9 948,5 984 1011 | 1055
6aHK
Bank RBK 666,3 635,4 670 669,4 746,6 740,7 786,4 778 794 865
Anbda 6aHK 559 534,8 564,4 552,6 356,1 189,9 156,4 123 4 0

Home Credit | 375,1 372,8 378,5 400,3 390,2 383,6 398,6 406 415 180
Bank

HypbaHk 281 272,3 280,5 265,2 262,7 246,8 275,2 262 262 261
Altyn bank 267,1 256 285,3 293,5 319,2 325,1 293,1 296 300 310
baHk BTb 212,4 218,2 174,9 146,2 137,7 124,5 116,7 110 107
CutnbaHk 95 96,5 109 86,6 78,3 90,2 86,7 97 87
KasaxcTaH

HaumoHanbHbIM 6aHK KasaxctaHa 10 mapTa nosbicua cTaBky ¢ 9,25% no 12,0%, NoHM3nB
ee 4 anpena 0o 9,5%.B despane HauMoHanbHble perynatopbl Poccum n benapycu npakTnyecku
CMHXPOHHO NMOHM3UAN KAKOYEBYHO CTaBKy Ha 0,25n.n.

Bce cTpaHbl nowan no nNyTM CMATYEHUA pPe3epBMPOBAHMA MO PECTPYKTYPUPOBAHHBbIM
BCNEACTBME KPU3MCA KpeamTaM M NpeaoCTaBAeHMA KKPEeAMTHbIX KaHWKYI» MpW BbIMOJHEHUM
onpeaeneHHbIX YCNOBUIN. B cnuTyaumm Kpmnsnca ctano ocobeHHO 3aMeTHO Pas/IMyHoe NOHUMaHKne
HaUMOHANbHbIMM PEryNATOpammM CYLIHOCTM «HaAbaBOK» K KO3bOULUMEHTAM A0CTAaTOMHOCTM
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Kanutana. baHk Poccum, He meHAa oduumanbHbIX TpebOBaHWI K HOPMATMBAM, HAMOMHWUA O TOM,
41O BAHKM MOTYT MCMO/b30BaAThb BENMYMHY HAAOABKM A4 KPeAUTOBAHUA SKOHOMMKK, OTKNAblBasA
BbIN/AaTbl TON-MeHeAXMeHTY. B benapycu, rae BbinosHeHNMe HOPMATUBOB C HabaBKamMM ABAAETCA
0053aTeNbHbIM, PEryiaTopy NPULLIOCL CHU3UTb BEIMYMHY oAHOro M3 bydepos (oo 31 aexkabpa
2021 rona 3HavyeHMe KoHcepBaLMoHHOro bydepa kanutana byaeT coctaBnatb 2,25 n.n. Bmecto 2,5
M.n.), 4YTo NPMUBENO K CMATYEHMIO HOPMATUBOB. lepeyeHb Mep Noaaep*KKM GUHAHCOBOW chepbl
HaupoHanbHbIM 6aHKOM KasaxcTaHa Moka OrpaHWyeH AeNCTBUAMM, MPU3BAHHBLIMW CMATYUTH
YCNI0BMA KPeAUTOBaHUA GUIMUYECKUX L, U1 MANOTo 1 cpeaHero busHeca [3].

Takum obpasom, Pecnybamka KasaxcTaH MmeeT ABYXYPOBHEBYHD BAHKOBCKYIO CUCTEMY,
npeacTaBneHHyo HaumoHanbHbIM BaHKOM M CETbiO TOCYAAPCTBEHHbIX, YAaCTHbIX, aKLUMOHEPHbIX,
COBMECTHbIX W WHOCTPaHHbIX ©GaHKOB, WAM TaK Ha3blBaeMblx OaHKOB BTOPOro YpPOBHA.
B3aMmooTHOLWEHNA Mexay 6aHKaMu MOCTPOEHbl B ABYX TMJIOCKOCTAX: MO BEPTUKAAN W

rOpu3oHTanu. o BEPTUKANM — OTHOLWEHUS MNoAYMHEHUA MexKay LleHTpanbHbiM  HaHKom
(HaupoHanbHbiM  6aHKOM) Kak pPYKOBOAAWMM, YMNPaBAAOWMM W HU30BbIMU 3BEHbAMM —
KOMMEPYECKMMM U CMeumanm3mMpoBaHHbIMM - BaHkamMn. [10 TOPU3OHTaM — OTHOLUEHUS

PaBHOMPABHOIO NAPTHEPCTBA MEXKY Pa3INYHbIMKM BaHKamMU.

3a 30-TM NEeTHUIM OonbIT He3aBUCMMOro B KasaxcTaHa B 6HaHKOBCKOM cucTeme
COBEPLIEHCTBYIOTLCA C KaxKabiM roaam. Ecam cpaBHMBaATL € Apyrummn cTpaHamm CHIT 6aHKoBCKas
cuctema Pecnybamkmn KasaxcTaH cuntaeTbCa NepeaoBoit n passuT LMGPOBOM BaHKMHT.
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Abstract

The assessment of potential financial risks within the globally strategic aluminum industry holds
significant importance. The research comprehensively analyzed the general financial risks
associated with the aluminum sector from various perspectives, considering factors such as price
fluctuation, accessibility of raw materials, sustainability considerations, and technological
advancements as primary directional criteria. The findings of the study elucidated key
requirements aimed at ensuring the financial stability of the aluminum industry within the
analyzed context.
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1. Introduction

The aluminum sector plays a critical role globally, holding a central position owing to its diverse
contributions across various industries worldwide. Its strategic significance is highlighted by its
extensive use in a range of sectors such as transportation, construction, aerospace, automotive,
packaging, and electronics. As advancements in technology and material science progress, the
versatility and necessity of aluminum are becoming more evident. This dynamic environment not
only reinforces aluminum's position as a fundamental element of contemporary industrial
practices but also emphasizes its evolving strategic importance as fresh prospects for its
application arise, influencing global economic and technological trends. Aluminum's notable
combination of high strength relative to its weight, along with its excellent thermal conductivity
and resistance to corrosion, make it a highly desirable material for numerous applications. This
versatility has led to its widespread use in industries such as transportation, electrical engineering,
packaging, architecture, and food production (Ashkenazi, 2019).

Risk constitutes a foundational element within economic frameworks, influencing the
trajectory of global business environments. Despite attempts to alleviate its effects, the business
landscape continues to be intrinsically susceptible to the uncertainties posed by diverse risk
factors. Financial risk refers to the possibility of encountering monetary losses in an investment or
business venture. Among the prominent types of financial risks are credit risk, liquidity risk, and
operational risk, each presenting distinct challenges and considerations (Hayes, 2023). In
numerous nations, the financial sector serves as a vital source of funding for real economy firms,
including those in industrial and service sectors that have limited internal capital. Consequently, it
is reasonable to expect that the risk and return profiles of these real economy firms would be
significantly influenced by the fluctuations in the financial sector, particularly its profitability and
stability (Chiu, Pena, & Wang, 2015).

The aluminum industry, strategically significant due to its extensive production and supply
chains, is also exposed to considerable financial risks. Hence, comprehending and analyzing the
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nature of these financial risks within the aluminum industry holds paramount importance. Within
the intricate web of the aluminum industry, factors such as fluctuating commaodity prices, currency
exchange rate fluctuations, and geopolitical tensions can markedly affect financial stability.
Additionally, operational challenges such as disruptions in the supply chain or technological shifts
serve to compound the intricacies of financial risk management within this sector. Consequently,
a comprehensive understanding of these dynamics is imperative for stakeholders to implement
effective risk mitigation strategies and ensure long-term growth and resilience.

2. Material and Methods

There are many scientific studies on the theoretical-practical basis of financial risks, which
have the same principles in micro-economic institutions with macro-economic features, from
heavy industrial enterprises to light industries. Silva, Kimura, & Sobreiro (2017) analyzed 266
research articles that included extensive systematic reviews of financial risks in their research
paper. Due to the specialized characteristics of the aluminum sector, accessing relevant
information requires recourse to specialized channels. Prominent actors in this domain comprise
international bodies, research institutions, and significant corporate entities. Particularly
noteworthy are institutions like the International Aluminum Institute (I1Al, 2024) and the Aluminum
Association (AA, 2021), which serve as dedicated repositories of knowledge spanning the diverse
dimensions of the global aluminum industry, including its financial health, risk assessments,
investment prospects, and broader thematic considerations. Numerous investigations have been
undertaken within the global scientific community to evaluate various aspects, including the
overall performance, financial health, and sustainability of the aluminum industry (King, 2001;
Blomberg, 2007; Nordheim & Barrasso, 2007; Sverdrup, Ragnarsdottir, & Koca, 2015; Kurbonov &
Pinter, 2023). A number of important scientific works have been written in the Azerbaijani context
of the topic (Safarli, 2021; Safarov & Hasanov, 2024; Hasanov & Safarli, 2024; Safarli, 2022;
Hasanov, 2023).

This research investigates the financial risks impacting the aluminum industry, employing a
comprehensive approach that integrates traditional theoretical financial methodologies for data
collection and analysis. Data collection involved acquiring pertinent industrial and financial data
from credible sources such as the International Aluminium Institute and corporate annual reports,
meticulously scrutinized to uphold accuracy. Additionally, qualitative data was gathered through
semi-structured interviews with key industry stakeholders, including producers, analysts, and
policymakers, aimed at capturing diverse industry perspectives. Ethical considerations were
rigorously observed throughout the research process, ensuring the provision of informed consent
and maintaining confidentiality for interview participants. This succinct methodology aimed to
deepen understanding of financial risks within the aluminum sector, offering valuable insights for
stakeholders and enriching the existing knowledge base in this field.

3. Results

The distinctive characteristics of the aluminum industry have influenced its singular financial
assessments. The aluminum industry, serving as a cornerstone across a diverse range of
applications, faces a distinctive set of financial uncertainties. Despite its substantial growth
potential and prospects for profitability, effectively addressing these risks is paramount for
companies striving to maintain enduring sustainability. This underscores the importance of
acquiring a thorough understanding and implementing proactive measures to mitigate the
intricacies inherent in the financial landscape of the aluminum sector. Thus, strategic decision-
making and robust risk management practices emerge as essential elements for companies
operating within this industry to navigate challenges and capitalize on opportunities amid the ever-
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changing market dynamics. Several conceivable financial risk domains can be pinpointed for the
aluminum industry.
3.1. Price fluctuation.

The pricing dynamics of aluminum exhibit significant instability, influenced by various factors
including shifts in global economic conditions, fluctuations in the balance of supply and demand,
variations in energy costs, and geopolitical events. A sudden downturn in the economy can lead to
reduced demand, resulting in price declines and impacting the revenue streams of companies in
the industry. Conversely, unanticipated disruptions in the supply chain or trade conflicts can drive
prices upward, putting pressure on profit margins within the sector.

The enhanced financial attributes of non-ferrous metals resulting from financialization,
combined with increased uncertainty, contribute to the intricacy of the stock market within the
non-ferrous metal industry. However, to date, no research has thoroughly investigated the
relationships among these three factors within a unified framework (Zhu, et al., 2021). Price
fluctuations in the aluminum market can pose significant financial assessments and risks.
Consequently, aluminum companies may incur substantial losses when the disparity between
supply and final product sales within the production process shifts unfavorably. In the most
favorable scenario, the sale of manufactured goods may be halted, thereby adversely affecting
profitability.
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Figure 1. Price fluctuation in the aluminium market (2020-2024). Source: Trading Economics.

As depicted in Figure 1, in 2022, the price of one ton of aluminum approached $4,000, a stark
contrast to the $2,000 recorded in 2021, attributable to prevailing global political and economic
circumstances. Since the commencement of 2024, aluminum has witnessed a decrease of 181
USD/Tonne or 7.59%, as per trading on a contract for difference (CFD) tied to the commodity's
benchmark market. Analysts' forecasts, based on Trading Economics global macro models, suggest
that aluminum is expected to reach 2182.64 USD/Tonne by the end of the current quarter. Looking
further ahead, it is projected to trade at 2082.65 USD/Tonne within the span of the next 12 months
(Trading Economics, 2024).
3.2. Raw Material Accessibility

The production of aluminum is significantly reliant on the accessibility and cost-effectiveness
of raw materials, which profoundly influences the price of aluminum output. Any disruptions or
price escalations within these markets can exert a considerable impact on production costs and
profitability for participating companies. Moreover, the concentrated geographical distribution of
these resources across a limited number of countries raises concerns about potential
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vulnerabilities in the supply chain. The primary constituents contributing to the production
expenses of aluminum predominantly include:

e Bauxite

e Aluminum oxide

e Carbon anode blocks

e Fluoride.

The financial viability of aluminum enterprises is profoundly impacted by a range of factors
encompassing the quality, procurement, and transportation logistics of essential materials. In this
context, the aluminum supply chain emerges as a critical determinant in assessing and managing
financial risks. Consequently, there exists a pressing imperative to meticulously optimize the
intricate processes governing the procurement and delivery of raw materials to ameliorate the
inherent financial vulnerabilities associated with aluminum production. Information regarding the
prices of primary aluminum production and its constituent raw materials is readily accessible
through the London Metal Exchange (LME, 2024). This platform serves as a prominent marketplace
where market participants can obtain real-time data and insights into the dynamic fluctuations of
prices for aluminum and its key inputs.

3.3. Sustainability considerations and technological progress.

Incorporating the aluminum industry into a future characterized by green and sustainable
practices is paramount. The imperative to transition towards sustainability within the aluminum
sector, notorious for its high CO2 emissions, has emerged as a significant global political-economic
concern. Science and technology enterprises are earnestly dedicated to addressing this challenge,
seeking innovative solutions to mitigate environmental impact and foster sustainability within the
industry.

The environmentally concerning nature of aluminum production, given its resource-intensive
processes, underscores the imperative for sustainability considerations and technological
advancements. Heightened demands for sustainable practices and carbon footprint reduction may
result in increased financial investments by firms, particularly in cleaner technologies.
Consequently, companies are compelled to delicately navigate the intersection of financial
efficiency and environmental responsibility. The aluminum industry is continuously evolving, with
advancements in production techniques and the introduction of alternative materials. Firms must
remain vigilant regarding these advancements to maintain their competitive advantage. Failing to
embrace new technologies and adapt to evolving market demands can lead to financial setbacks
and a decline in market share.

The adoption of environmentally friendly practices within the aluminum industry, particularly
in production technology, not only impacts environmental considerations but also significantly
influences the business landscape and financial appraisal. Contemporary aluminum manufacturing
predominantly employs smelting techniques using raw materials, highlighting the imperative for
decarbonization strategies to address direct emissions arising from the breakdown of carbon
anodes and electricity generation. Affordable decarbonization avenues encompass the adoption
of inert anodes or the shift towards renewable energy sources. Nonetheless, the viability of
leveraging carbon offsets to offset anode emissions is ambiguous owing to disparities in quality
and anticipated future scarcities (Attwood, 2021).
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Production costs of net-zero primary aluminum, versus business-as-
usual, 2020
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Figure 2. Green aluminum production costs. Source: BloombergNEF.

Figure 2 demonstrates a substantial reduction in production costs for non-zero primary
aluminum in comparison to conventional business-as-usual practices. Notably, the most
economically efficient method entails the utilization of clean energy in conjunction with inert
anodes, priced at $1,589 per ton, followed by clean energy combined with offsets, carbon capture
alongside offsets, and lastly, business-as-usual methods, delineating a descending hierarchy of
cost-effectiveness.

Consequently, adhering to green standards in aluminum production has become a
fundamental requirement in the modern global business arena. Entities failing to meet these
standards risk expulsion from the market. Conversely, those aligning with green standards and
possessing technological advantages are poised to establish sustainable and lucrative business
operations over the long term.

Conclusion

This article explained the intricate financial landscape of the aluminum industry, highlighting
its susceptibility to various factors such as price volatility, raw material availability, sustainability
imperatives, and technological advancements. The elucidation of price fluctuations driven by
global economic conditions, supply and demand dynamics, energy costs, and other factors
underscores the substantial financial risks faced by industry participants. Furthermore, the
accessibility and cost-effectiveness of raw materials were emphasized as pivotal determinants of
production costs and overall profitability, with concerns stemming from the industry's reliance on
geographically concentrated resources. Moreover, the necessity for companies to strategically
balance environmental responsibility with financial viability and proactively embrace technological
innovations has been underscored as imperative for ensuring long-term financial stability and
seizing emerging market opportunities.
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DOVLIT IDARSETMISINDD NOZARITININ
TOSKILININ MUASIR METODLARINDAN
ISTIFAD® MEXANIZMI

Nicat Habibov
DiA-nin Il kurs magistranti

Abstrakt. Bu magala dovlat idaragiliyinde nazarstin taskili Gclin muasir metodlardan
istifade mexanizmini arasdirir. Buglnk{ sUratls inkisaf edan idarsetma manzarasinds effektiv
nazarat hesabathligin, saffafligin ve dovlst sektoru subyektlarinin sesmarali faaliyystinin tamin
edilmasinde mUhUm rol oynayir. MUasir metodlarin gabulu texnologiya inteqrasiyasi, riska
asaslanan nazarat, faaliyyatin idare edilmasi, soffafliq tassbbislari, potensialin yaradilmasi,
adaptiv idarsetma yanasmalari va birga nazarat mexanizmlari daxil olmagla bir sira strategiyalari
shata edir. Bu Usullar dovlst idaraciliyinde nazarat proseslarini artirmaqg Ucln ragamsal
texnologiya, malumat analitikasi ve maragl taraflarin calb edilmasi sahasinda iralilayislardan
istifada edir. Miasir nazarst metodlari ils alagali prinsip va tacribalari tadgiq etmakls, bu sanad
hokumsatlarin muasir idarsetma miuhitlarinin cagirislarina cavab vermak Ugln 0z nazarst
cargivalarini neca uygunlasdira va optimallasdira bilacayina dair anlayislar tagdim etmak magsadi
dasiyir.

Acar sozlar: saffaflig, ssmaralilik, regemsallasma, nazarat, idarsetma, muasir Usullar

Muasir idarsetma strukturlarinda hesabathhgin, saffafligin va dovlat xidmatlarinin ssmarali
catdirlmasinin tamin edilmasi Gcln dovlet idarsciliyi subyektlarina effektiv nazarat mihim
shamiyyat kasb edir. Bu magqgala dovlat idaraciliyi sahasinda nazarati taskil etmak Gg¢ln miasir
metodlardan istifads etmak Ucln istifads olunan coxsaxali mexanizmlsri arasdirir. idarsetma
tacrtbalarinin inkisaf edan manzarasini tedqgiq etmakls, bu tadgigat dévist sektoru
amaliyyatlarinin durUstliylinin vea effektivliyinin glclandirilmasinda nazaratin asas rolunu
aydinlasdirmaga calisir.

Magalada bitlin dinyada hokumsatlar tarafinden gabul edilon muasir nazarat
metodlarinin hartarafli icmali taqdim olunur. Buraya regamsal monitoring sistemlari, malumat
analitikasl va kommunikasiya vasitalari kimi texnoloji nailiyyatlarin tahlili daxildir ki, bu da dovlat
idaraciliyinde nazarat proseslarinda ingilab yaradib. Bundan alava, o, riska asaslanan nazarat
strategiyalarinin, faaliyyatin idara edilmasi c¢arcivalarinin, saffafliq tasabbislarinin va nazarat
mexanizmlarinin effektivliyinin artirilmasina ydnalmis potensialin yaradilmasi programlarinin
hayata kecirilmasini arasdirir. Nazari ¢arcivalara va empirik siibutlara asaslanaraq, magals dovlat
idaraciliyinde muasir nazarat metodlarinin asasini taskil edan asas prinsip ve tacribalari
isiglandirir. O, effektiv nazarat madaniyyatinin inkisaf etdirilmasinda saffafligin, hesabatlihgin va
maragli taraflarin calb edilmasinin vacibliyini arasdirir. Bundan alava, o, hékumatlars yaranan
cagirislara va dayisan soraita cevik reaksiya vermaya imkan veran adaptiv idarsetma
yanasmalarinin  shamiyyatini vurgulayir. Magqgalada dovlet idaraciliyinde muasir nazarat
metodlarinin tatbigi ile bagli problemlar va imkanlar mtayyan edilir va hall edilir. O, malumatlarin
maxfiliyi ila bagl narahatliglar, resurs mahdudiyyatlari, dayisikliklara institusional migavimat va
nazarat proseslarinda qurumlararasi amakdasliga ehtiyac kimi masalalari arasdirir. Bundan alavs,
o, bu catinliklarin 6hdasindan galmak va dovlet sektoru qurumlarinin davamliligini va
cavabdehliyini artirmaqg Gcin muiasir metodlardan istifadenin potensial faydalarini arasdirir.
Mixtalif yurisdiksiyalardan nimuna arasdirmalarinin va an yaxsl tacribalarin tahlili vasitssila
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maqala dovlat idaraciliyinda muasir nazarat metodlarinin tatbigi ila bagh praktiki fikirlar taklif edir.
O, nazarat mexanizmlarini glclandirmak, xidmatlarin gdstariimasini takmillasdirmak va ictimai
etimadi artirmaq Ucln hokumsatlar tarsefindan hayata kecirilon ugurlu tesabbuslari arasdirir.
Magala real dinya nimunalarini nimayis etdirmakla siyasatcilar, praktiklar ve tadgiqatcilar
arasinda innovasiyalari va bilik mubadilasini ruhlandirmaga cahsir. (Mark Wilson, 2016: 92)

Yekun olarag, bu magala muasir idaresetma muihitinin mirakkabliklarini va talablarini hall
etmak Ucln dévlat idaraciliyinda nazaratin taskili Gg¢ln muasir metodlarin tatbiginin vacibliyini
vurgulayir. Nazarata faal ve adaptiv yanasmani gabul etmakla hokumatlar hesabathhgi, seffaflig
va dovlat sektoru amsaliyyatlarinin Gmumi effektivliyini artira, naticads ictimai magsadlara va
ictimai rifaha nail olmaga tohfs vera bilar. (Alexandra Garcia, 2022: 106)

Dovlat idaraciliyinda nazaratin taskili G¢clin miasir metodlarin tadqgigi muasir idarsetma
cargivalarine xas olan saysiz-hesabsiz mirakkablikleri va imkanlari acir. Dovlst idaraciliyinda
hesabatliligin va saffafligin artirilmasi muasir nazarst metodlarinin tamal magsadidir. Bu, dovlat
gurumlarinin 6z harakatlarine va gararlarina gbra masuliyyat dasimasini tamin edan
mexanizmlarin yaradilmasini, eyni zamanda ictimaiyyat Gg¢ln malumatin acighgini va alcatanligini
tasvigq etmayi nazards tutur. Mdiasir nazarst metodlari dovlat idaraciliyinds hesabathhgr va
soffafligl artirmaq Gglin texnologiyadan istifada edir. Ragamsal monitoring sistemlari, masalan,
hokumatin faaliyyatlarini, xarclarini va performans gostaricilarini real vaxt rejiminda izlomaya
imkan verir. Bu, maragli taraflara hokumatin amaliyyatlari hagginda vaxtinda ve dagiqg malumat
alda etmak imkani vermakle daha cox saffafliga komak edir. Digar aspekt garar gabuletma
proseslarini malumatlandirmag Ucln malumat analitikasindan istifadani shats edir. Hokumatin
foaliyyati, resurs bolglsi va xidmatlarin gdstarilmasi ila bagh malumatlari toplamag va tahlil
etmakls, garar gabul edanlar takmillasdirma Uclin sahalari misyyan eda va resursdan istifadani
optimallasdira bilarlar. Malumata asaslanan bu yanasma slibuta asaslanan garar gabul etmaya
imkan vermakla va obyektiv 6lcllara asaslanan performans giymatlandirmalarini asanlasdirmagla
hesabatlilig tasvig edir. Mlasir nazarat metodlari cox vaxt saffafligl va hesabathligi tamin etmak
G¢ln ictimai hesabat mexanizmlarini 6zUnda birlasdirir. Hokumatlar 6z faaliyyatlari, blidcalari va
naticalari hagginda tafarrtatl hesabatlar darc eds bilar va bu malumati vatandaslar ve digar
maragll tarafler Uclin slgatan edir. Miintazam hesabatlar vasitasile saffafligi tasvig etmakls
hokumsatlar hesabathhga sadigliklarini nimayis etdirir va ictimai nazarat va ray Ucgin imkanlar
tagdim edirler. Effektiv nazarat maragli taraflarin gararlarin gabulu prosesina calb edilmasini va
hokumatin faaliyyatina onlarin tdéhfasini almasini nazards tutur. Vatandaslardan, vatandas
comiyyati taskilatlarindan va digar maragli teraflardan ray almagla hokumatlar 6z faaliyystlarinin
ictimai gozlantilara va prioritetlora uygun olmasini tamin eds bilarlar. Bu istirak¢l yanasma
hokumat qurumlarini xidmat etdiklari icmalar garsisinda hesabath tutmagla va aciq dialog va
amakdasliq vasitasile saffafligl tosvig etmakla hesabatliligl glclendirir. Saffaflig ve hesabatlilig
saylarine cox vaxt dovlat resurslarindan sui-istifadanin va dovlst qurumlarinda geyri-etik
davranisin garsisini almag UGcgln antikorrupsiya tadbirlarinin hayata kecirilmasi daxildir. Bu,
korrupsiyaya garsi muibarize agentliklarinin, malumat veranlarin mudafiasi mexanizmlarinin va
dovlet mamurlari Gglin davranis kodeksinin yaradilmasini ahats eda bilar. Ciddi etik standartlari
tatbig etmakls va korrupsiyaya garsi mibarize aparmaqgla hokumsatlar hesabatliliga sadigliklarini
ndmayis etdirirlor va vetandaslar ve maraqli taraflor arasinda etimad yaradirlar. Dovlat
idaraciliyinde nazaratin taskilinin  muasir metodlari texnologiyadan istifads, malumatlara
asaslanan gararlarin gabulu, ictimai hesabat mexanizmlari, maraqgh taraflerin calb edilmasi va
korrupsiyaya garsi mibariza tadbirlari vasitasila hesabathhgi va saffafligi artirmaqg magsadi dasiyir.
Acighg, duristlik ve cavabdehlik madaniyyatini inkisaf etdirmakls, bu Usullar ictimai etimadin
yaradilmasina, hokumatin faaliyyatinin yaxsilasdiriimasina va son naticada dovlat idaraciliyinin
Umumi effektivliyinin artirilmasina tohfs verir. (Sarah Brown, 2017: 53)
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Dovlat idaraciliyinda xidmatlarin gostarilmasi va ssmaraliliyinin artirilmasi miasir nazarat
metodlarinin  asas maqgsadidir. Resurslarin  bolisdirilmasini  optimallasdirmaq, proseslari
sadalasdirmak ve taskilati effektivliyi artirmagla bu Gsullar dévlst qurumlarinin vatandaslara
yUksak keyfiyyatli xidmatlarin vaxtinda va sarfali sakilda catdiriimasini tamin etmak magsadi
daslyir. MUasir nazarst metodlari ¢cox vaxt ictimai sektor qurumlarinin faaliyystinin monitoringi ve
giymatlandirilmasi Uc¢ln performansin idars edilmasi ¢argivalarinin hayata kegirilmasini nazarda
tutur. Bu cargivalar hdkumatlera xidmatlarin gdstariimasinin effektivliyini va samaraliliyini
giymatlondirmaya imkan veran aydin faaliyyat gostaricilarini, hadafleri va hesabatliliq
mexanizmlarini mlayyan edir. Performans magsadlarini tayin etmakla va naticalari 6lcmakla
goarar gabul edanlar xidmatin keyfiyystini va samaraliliyini artirmaqg Ucln takmillasdirilmali
sahalari mlayyan eda va miuvafig olaraq resurslari ayira bilarlar. Riska asaslanan neazarat
strategiyalari an ylksak samarasizlik va ya ugursuzlug riski olan sahalarda mudaxilalara Gstinltk
verir. Potensial risklari erkan misyyan edarak ve azaldarag hokumsatlar xidmatin
dayandirilmasinin qarsisini ala, tullantilari azalda va resurslardan istifadani optimallasdira bilar.
Nazarate bu proaktiv yanasma resurslarin an aktual ehtiyaclari va problemlari hall etmak Gcin
strateji sakilda bolisdirilmasini tamin etmakla xidmatlarin gdstarilmasini artirir. Masir nazarat
metodlari  xidmatlarin gostarilmasinin  samaraliliyini  artirmaqg Ucln inzibati proseslarin
sadalasdirilmasini va lazimsiz blrokratiyanin aradan qaldiriimasini vurgulayir. Bu, emal vaxtlarini
azaltmag va sshvlari minimuma endirmak Gclin is axmlarinin yeniden dizaynini, ssnadlasma
islarinin ragamlasdirilmasini va gindslik tapsiriglarin avtomatlasdiriimasini shata eda bilsr.
Prosedurlari sadalasdirmak va texnologiyadan istifade etmakls hokumatlar amsliyyat
samaraliliyini artira, inzibati xarclari azalda ve vatandaslara xidmatlarin catdiriimasini siiratlandira
bilar. Effektiv nazarat vatandaslarin ehtiyac va Ustlnliklarini prioritetlasdiran xidmatlarin
gbstarilmasi Gglin vatandas markazli yanasmalarin gabulunu nazarda tutur. Miasir metodlar
vatandaslarin rayini 6yranmayin, onlarin garar gsbuletma proseslarina daxil edilmasinin va
xidmatlarin onlarin gozlentilarina uygunlasdirilmasinin vacibliyini vurgulayir. Vatandaslarin
mamnunluguna va calb olunmasina diggat yetirmakla hokumatlar xidmat keyfiyyatini yaxsilasdira,
istifadaci tacribasini artira ve dovlst qurumlarinda inam va inam vyarada bilar. Dovlat-6zal
torafdaslig vasitasile 6zal sektorla amakdaslig, hamcinin dovlst idaragiliyinds xidmatlarin
gostarilmasi va samaraliliyini artira bilar. Ozal sektorun tacriibssindsn, resurslarindan va
innovasiyalarindan istifada etmakla hékumatlar vatandaslara taklif olunan xidmatlarin keyfiyyatini
va muixtalifliyini artira, eyni zamanda xarclari optimallasdira va riskleri azalda bilar. Dovlat-6zal
tarafdasliglar hokumatlara 6zal sektorun ssmaraliliyindan va tacriibasindan istifade etmaya imkan
verir ki, bu da xidmatin gostarilmasinin daha ssmarali va effektiv naticalarina gatirib cixarir. Dovlat
sektoru iscilarinin bacariglarinin artirilmasina sarmaya qoyulmasi xidmatlarin gostarilmasi va
samaraliliyinin yaxsilasdirilmasi Gcglin vacibdir. MUasir nazarat metodlari dévist mamurlarini 6z
rollarini ssmarali sakilda yerina yetirmak Gcln lazim olan bacariq, bilik va alatlarla tachiz etmak
Gcln talim va pesakar inkisaf programlarini vurgulayir. Bacarigli va motivasiyal isci qlvvasi
yaratmagla hokumatlar xidmat keyfiyyatini, mahsuldarligi va ddvlst idaraciliyinda innovasiyalari
artira bilar. Natica etibarils, dovlat idaraciliyinda nazaratin taskilinin muasir Gsullari faaliyyatin
idara edilmasi ¢carcivalarini tatbig etmakls, riska asaslanan nazarat strategiyalarini gabul etmakls,
inzibati proseslari rasionallasdirmagla, vetandas markazli yanasmalari shata etmakls, dévlst-6zal
tarafdashgl inkisaf etdirmakla va sarmaya qoymagla xidmatlarin gostarilmasinin va samaraliliyinin
artirilmasina kémak edir. potensialin glclandirilmasi. Semaraliliyi, effektivliyi va vatandas
mamnunlugunu prioritetlasdirmakls, bu Usullar hokumatlara getdikca daha muirakkab va dinamik
muhitds vatandaslarin ehtiyac va gozlantilarina cavab veran yiksak keyfiyyatli xidmatlar tagdim
etmaya imkan verir. (John Doe, 2020: 86)

Azarbaycan kontekstinda dovlat idaraciliyinda yaranan problemlarin halli movzusunun
tahlili 6lkads idarsetma praktikasini formalasdiran unikal sosial-igtisadi, siyasi va institusional
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amillari dark etmayi shats edir. Azarbaycan, bir cox olkalar kimi, idarsetma proseslarini yenidan
formalasdiran surstli texnoloji iralilayislarin sahidi olur. Ragamsallasmanin tatbigi va dovlst
idaraciliyinda texnologiyadan istifads semaraliliyi, saffafligi va xidmatlarin catdirilmasini artira
bilar. Bununla bels, hokumat rasmilari ve vatandaslar arasinda ragamsal infrastruktur,
kibertahlikasizlik ve ragemsal savadliligla baglh problemlarin halli texnoloji innovasiyalarin
faydalarini maksimum daracada artirmaq Ucln c¢ox vacibdir. Azarbaycan igtisadiyyati ananavi
olarag neft-gaz sektorundan asili olub. Bununla belas, uzunmuddatli davamhligr va dayanighlig
tamin etmak Ucln iqgtisadiyyatin diversifikasiyasina ehtiyacin artan etirafi var. Dévlat idaraciliyi
geyri-neft sektorlarinda sahibkarligi, innovasiyalari va investisiyalari tasviq edan siyasatlari hayata
kecirmakla igtisadiyyatin saxalandirilmasi saylarinin asanlasdirilmasinda muhim rol oynayir.
igtisadiyyatin saxalsndirilmasi ila bagli yaranan problemlarin halli proaktiv planlasdirma,
potensialin yaradilmasi va dovlat sektorunda maraqgli taraflerin amakdashgini talab edir. Saffaflig
va hesabatlilig effektiv idarsetmanin vacib komponentlaridir. Azarbaycan elektron hokumat
platformalarinin tatbigi va antikorrupsiya tadbirlari kimi tasabbislar vasitasile saffafligin
artirilmasinda iralilayis alda etsa da, xUsusila ddvlat satinalmalari, resurslarin bolusdirilmasi va
gorar qgsabuletma proseslari kontekstinde hesabathligin  teamin edilmasinda problemlar
galmagdadir. Nazarstas cavabdeh olan institutlarin giclandirilmasi ve dovlet idaraciliyinda
soffafligin artiriilmasi Uglin tadbirlarin hayata kecirilmasi bu problemlarin halli Ggln vacibdir.
Azarbaycan urbanizasiya, migrasiya va ahalinin gocalmasi da daxil olmagla demografik
dayisikliklari yasayir. Bu demografik dayisikliklar ssharsalma, sahiyys, sosial xidmatlar va
infrastrukturun inkisafi kimi sahalarda dovlst idaraciliyi Gg¢ln problemlar yaradir. Yaranan
demografik problemlarin halli Gclin strateji planlasdirma, insan kapitalina investisiya qoyulusu va
inklUziv va davamli inkisafi tasvig edan siyasatlarin gabulu talab olunur. Ekoloji davamlilig global
migyasda, o cimladan Azarbaycanda getdikca daha vacib masalaya cevrilir. iglim dayisikliyi,
cirkleanma va tabii sarvatlarin idars edilmasi kimi yaranan ekoloji problemlarin halli dovlst
gurumlari arasinda proaktiv tadbirlar va alagalandirilmis faaliyyst talab edir. Ekoloji milahizalarin
sivasatin miayyan edilmasi proseslarina inteqrasiyasi, barpa olunan enerji manbalarinin tasviqi va
ekoloji risklarin azaldilmasi Ucln tadbirlarin hayata kecirilmasi Azarbaycanda davamli inkisafin
tamin edilmasi Ucln vacibdir. Azarbaycan strateji cahatdan Avropa va Asiyanin kasismasinda
yerlasarak regional inteqgrasiyani 6lka lcgln asas prioritet taskil edir. Qonsu 6lkalar va regional
taskilatlarla amakdasligin glclandirilmasi ticarat, investisiya va igtisadi inkisaf imkanlarini artira
bilar. Bununla bels, regional miinaqgisalar, geosiyasi garginliklar va infrastrukturun inkisafi ile bagli
yaranan problemlarin halli diplomatik sayler, minagisalarin halli mexanizmlari va regional alags
layihalarina investisiyalar talab edir. Yekun olaraq, Azarbaycanda dovlat idaraciliyinds yaranan
problemlarin halli proaktiv tadbirlar, strateji planlasdirma ve dévlat qurumlari, vatandas cemiyyati
vo 0zal sektor arasinda birga sayler talab edir. Texnoloji yeniliklordan istifade etmakls,
igtisadiyyatin saxalandirilmasini tasviq etmakls, soffafligi ve hesabathhigl glclandirmakls,
demografik dayisikliklari hall etmakls, ekoloji dayanighgi tasvig etmakla va regional integrasiyani
tasvig etmakla Azarbaycan daim dayisen global manzaradas idarsetmanin mirakkabliklarini idara
eda bilar. (Nigar Quliyeva, 2020: 144)

Istar Azarbaycanda, istarsa da global migyasda dévlat idaraciliyinds yaranan problemlarin
halli idarsetmanin effektivliyinin yUksaldilmasina, davamli inkisafa va ictimai naticalarin
yaxsilasdiriimasina gotirib cixarir. Texnoloji taraqqi, igtisadiyyatin saxalandirilmasi, saffaflig,
demografik dayisikliklar, ekoloji davamlilig va regional inteqgrasiya kimi problemlarla faal sakilda
Gzlasmakls 6lkalar asagidaki naticalara nail ola bilarlar:

1. Effektiv idarsetma: Mduasir nazarst metodlarinin tatbigi va texnologiyadan istifads
hokumsatlars inzibati proseslsri sadalasdirmays, resurslari ssmarali sakilde boélisdlirmaya va
xidmatlari semarali sakilde catdirmaga, belslikla da vatandaslarin inkisaf edan ehtiyaclarini
6damaya imkan verir.
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2. Igtisadi artim va dayaniglilig: igtisadiyyatin saxalandirilmasina Ustiinlik verilmasi geyri-
sabit sektorlardan asilihg1 azaldir, innovasiyalari va sahibkarhigi tasvig edir va davamliigtisadi artimi
tasviq edir, xarici soklara davamhligi tamin edir va uzunmuddatli rifaha tohfa verir.

3. Soffaflig ve hesabatllig: Saffaflig va hesabatlilig mexanizmlarinin gliclandirilmasi ictimai
etimadi artirir, korrupsiyani azaldir va hdkumat institutlarinin legitimliyini artirir, bununla da yaxsi
idarsetma tacribalarini tasviq edir va ictimai resurslardan ssmarali istifadani tamin edir.

4. inkliziv v davamli inkisaf: inkliziv siyasatlar vo davamli inkisaf strategiyalari vasitasils
demografik dayisikliklarin ve ekoloji problemlarin halli igtisadi artimin cemiyyatin bitln
tabagalarinin faydalanmasini tamin edir, eyni zamanda tabii ehtiyatlari goruyur va galacak nasillar
Gcln atraf mihiti gqoruyur.

5. Qlobal amakdasliq va sabitlik: Regional va beynalxalg emakdaslig tasabbislarinds istirak
sabitliyi méhkamlandirir, silhid tasviqg edir va ticarat, investisiya va amakdaslig tgln yeni imkanlar
acir va bununla da global rifah ve tahliikasizliys tohfa verir.

Bltovlikds, dovlst idaraciliyinda yaranan problemlari hall etmakla ham Azarbaycan, ham
da butovlikda diinya vatandaslarin yaxsilasdirilmis hayat standartlarindan, sosial-igtisadi taraqqi
Gcln daha genis imkanlardan va nasillar Uc¢lin daha parlag galacays malik oldugu daha méhkam,
inkltziv va davamli comiyyatlar qura bilar. (ismayil Haciyev, 2019: 214)
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REGIONAL POTENSIALIN UZ3
CIXARILMASI: AZORBAYCANDA SSHIRIN
INKISAFI UCUN. SOSIAL-IQTISADI
IDARSETM STRATEGIYALARINA BAXIS

Xosrov Hiseynzada
DiA-nin Il kurs magistranti

Abstrakt. Azarbaycanda urbanizasiya slratlandikca, mixtalif regionlarda saharin davamli
inkisafl G¢ln sosial-igtisadi proseslarin effektiv idara olunmasi asas masalaya cevrilir. Bu magals
Azarbaycanin sahar landsaftinda sosial-igtisadi taraqqi U¢ln regional potensialin (za ¢cixariimasi ila
bagh strategiyalari va ¢agirislari arasdirir. Hartarafli tahlil vasitasila saharin inkisafinin mirakkab
dinamikasini va har bir regionun 6ziinamaxsus sosial-igtisadi xtsusiyyatlarini nazars almaq Uc¢ln
fordilasdirilmis idarsetma yanasmalarinin vacibliyini vurgulayir:
igtisadi faaliyyatlarin saxalandirilmasi: Yeni investisiyalar calb etmak ve miuxtalif sektorlarda is
yerlari yaratmaq Ugln ananavi sanayelardan kanara ¢ixmag.
infrastruktura investisiya: Regional saharlari birlasdirmak va onlarin ragabat gabiliyystini artirmag
Ucln nagliyyat, enerji va kommunikasiya sabakalarinin takmillasdirilmasi.
insan kapitalinin artirilmasi: Regional isci quivvasini lazim olan bacariglarla tachiz etmak tgiin
keyfiyyatli tahsil va talimin tamin edilmasi.

Yaxsl idarsetmanin tasvigi: Qararlarin gsbulu proseslerinds saffafligin, hesabathhgin va
vatandaslarin istirakinin tamin edilmasi.

Texnologiyadan istifade: Malumata asaslanan planlasdirma, samarali xidmat gostarilmasi va
vatandaslarin calb edilmasi U¢ln ragamsal alatlardan istifada.

Sosial-igtisadi idarsetmanin coxsaxali 6lctlarina isig salmagla magalanin magsadi siyasatcilars,
saharsalmada istirak edan saxslers va maraqgl taraflara sahar inkisafinin mirakkabliklarinda
navigasiya etmak va dayanigh sosial-igtisadi taraqgiys takan vermak dcln Azarbaycan
regionlarinin tam potensialini agmaqg Ucln dayarli perspektivier tagdim etmakdir. Vs, bu
strategiyalarin har bir regionun spesifik ehtiyaclarina va kontekstlarina uygunlasdiriimasinin
vacibliyini vurgulamaqdir.

Acar sozlar: sahar inkisafl, sosial-igtisadi idarsetmsa, regional potensial, sahar planlasdirmasi,
davamliinkisaf, igtisadi dayaniglig, infrastrukturun takmillasdirilmasi, inklUziv artim

Azarbaycanin sahar landsaftinin simasi tez-tez enerji ve imkanlarla dolu dinamik paytaxt
Bakini xatirladir. Bununla bels, 6lkanin asl potensiali sas-kiyli metropolundan kanarda, onun
bolga saharlarindadir. Har biri 6zlinemaxsus glclli tarsflari va c¢atinliklari olan bu saharlar
Azarbaycanda balanslasdiriimis va inklUziv inkisafi tasvig etmak Gcln acardir. Unikal glcli va
catinliklarls dolu olan bu regional govsaglar halledici yol kasismasi ila iz-tzadir. igtisadiyyatin
diversifikasiyasi, is yerlarinin yaradilmasi va hayat saviyyasinin yiksaldilmasi G¢clin boyik potensial
taklif etsalar da, onlar igtisadi imkanlardaki mahdudiyyatlar, geyri-adekvat infrastruktur va ixtisasli
isci qUvvasi catismazhgi ile mibarizs aparirlar. Bu manealar inkisafda mdvcud olan regional geyri-
barabarliklea birlesarak geyri-barabar oyun sahalari yaradir ve barabarsizliklori daha da
giclandirir.(3)

Bu maqala bu regional saharlarin inkisafina tekan vermakds effektiv sosial-igtisadi
idarsetma strategiyalarinin kritik rolunu arasdirir. Homginin saharlarin qarsilasdigi asas problemlar
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tahlil edilir, bu regionlarin galacak imkanlari Gza c¢ixarilir. Beynalxalg tecriiba va an vyaxsi
tacribalarin naticalarindan istifade etmakla, Azarbaycanin unikal kontekstina uygunlasdiriimis
davamli sehar artimina aparan yollari isiglandirir. Ssharlor igtisadi faaliyystin ve madani
mubadilanin episentri kimi meydana c¢ixdigca, infrastrukturun takmillasdirilmasi, inkllziv inkisaf va
igtisadi dayaniglilig arasinda ntansh garsiliglt alaganin basa distlmasi mihim ahamiyyat kasb
edir. (6)

Avropa va Asiyanin govsaginda yerlasan Azarbaycan zangin tarixa, madaniyyata va tabii
sarvatlara sahibdir. Bununla bels, onun mixtalif regionlarinda davamli inkisafin tamin edilmasi
mihUm problem olaraqg galir. Asagida hazirki Azarbaycanin sosial-igtisadi manzarasi arasdirilir,
onun saharlarinin unikal potensiali va bunun tza ¢ixarilmasi Gglin effektiv hall yollari taklif edilir.(9)
Neftdan kanar igtisadi manzaranin saxalandirilmasi:

Azarbaycanin neft va gaz ehtiyatlari onun son igtisadi artimina takan versa ds, bu aslliliq regional
barabarsizlikleri da glclandirib. Paytaxt Baki igtisadi ve madani markaz kimi gicaklanib, shamiyyatli
investisiyalar calb edib va digar regionlarla migayisada daha ylksak hayat saviyyasina malikdir.
Paytaxtdan kanarda olan saharlar isa ¢ox vaxt mahdud igtisadi imkanlarla mibarizs aparir, onlarin
boylimasina va inkisafina mane olur. Bakinin kolgasindan kanarda Azarbaycanin digar ssharlari
inkisaf Gcln boylk potensiala malikdir va har biri 6zinemaxsus gicll xtsusiyyatlari ila farglanir:
Goanca: Azarbaycanin ikinci an boylk sshari olan Ganca asrlar boyu zangin irss malik tarixi va
madaniyysat markazidir. Tez-tez "Simal Paytaxt!" adlandirilan Ganca yaxsi inkisaf etmis sanaye
sektoruna, xUsusan da aliminium istehsali va gida emalina malikdir. Bununla bels, sshar mahdud
infrastrukturun inkisafi va inkisaf etmakda olan sektorlarda ixtisasli isci qlivvasina ehtiyac kimi
problemlarla da Gzlasir.

Sumaqayit: Xazar danizinin sahilinda strateji movgeda yerlasan Sumgayit asas sanaye markazidir
va bir neca iri kimya va neft emali zavodlarina ev sahibliyi edir. Senaye shamiyyatina baxmayarag,
Sumagayit senaye ke¢misindan gaynaglanan ekoloji problemlarls mibariza aparir. Seahar davamli
inkisafa va atraf mihitin barpasina diggat yetirarak innovasiya va yasil texnologiyalar markazi
olmag imkani tagdim edir.

Naxcivan: Azarbaycanin tarkibinds muxtar respublika kimi Naxcivan Ermanistan, iran va Tirkiya ils
hamsarhad olan unikal moévgeya malikdir. Barakatli torpaglari va giicli kand tasarrifati snanalari
olan Naxcivanin igtisadiyyati ilk novbada kand tasarrifatina asaslanir. Lakin Ermanistanla davam
edan minagisa onun inkisaf potensialina mane olub. Strateji mévgeyindan va kand tasarrifatinin
glcli teraflerindan istifade etmakla Naxgivan davamli kand tasarrifati, turizm va transsarhad
ticarat tarafdasliglarinin tasviqi ile bagl unikal igtisadi zonaya cevrila bilar.

Catinliklar va imkanlar:

Regional saharlar igtisadiyyatin saxalandirilmasi, is yerlarinin yaradilmasi va yasayis saviyyasinin
yUksaldilmasi Gglin boyUk potensial taklif etsa da, onlar bir sira problemlarla da mibarizs aparirlar.
Mahdud igtisadi imkanlar, geyri-adekvat infrastruktur va ixtisasli isci qlvvasi catismazligl onlarin
taraqggisine mane olur. Bundan alava, inkisafda regional barabarsizliklar geyri-barabar oyun
sahalari yaradir va movcud barabarsizliklari gliclandirir.

Bu catinliklars baxmayaraq, imkanlar coxdur. Azarbaycanin ipsk Yolu boyunca strateji mévgeda
yerlasmasi va Xazar danizina yaxinhgi ticarat va investisiyalar Gg¢ln unikal Gstlnliklar verir. Bundan
basqa, hokumsatin Qarabag bolgasinde minagisadan sonra yenidanqurma islarina diggat
yetirmasi bu mihim sahada inkllziv ve davamli inkisaf Ggln imkan yaradir.(1)

Sosial-igtisadi idareetma Strategiyalari:

Regional ssharlarin potensialini agmag c¢ox yonli yanasma talab edir, asas sosial-igtisadi
idarsetma strategiyalarina diggat yetirir:

igtisadi Faaliyyatlarin Diversifikasiyasi: Neft va gaz kimi snanavi sanayelardan kenara cixarag,
regional saharlar turizm, kand tasarrifati va istehsal kimi muxtalif sektorlara investisiya calb
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etmoalidir. Buna Diinya Bankinin “Azarbaycan: Daha Diversifikasiyali va inkliziv igtisadiyyata
Dogru” (DlUnya Banki, 2020) hesabatinda geyd olundugu kimi, magsadyonli tasvigler,
infrastrukturun inkisafi va bacariglarin dyradilmasi programlari vasitasila nail olmaq olar.
infrastruktura sarmaya goyulusu: Avtomobil yollari, dsmir yollari va hava limanlari daxil olmagla
naqgliyyat sabakalarinin takmillasdiriimasi regional saharlari milli ve beynalxalg bazarlarla
alagalandirmak Uc¢ln cox vacibdir. Bundan alavs, enerji va kommunikasiya infrastrukturuna
sarmays qoyulusu ragabatli biznes muhitinin tasvigi Gclin vacibdir. Asiya inkisaf Bankinin
“Azarbaycan: integrasiya edilmis Regional inkisaf Programi” (Asiya inkisaf Banki, 2019) bu cir
investisiyalar Gc¢ln ¢arcive tamin edir.

insan Kapitalinin Artiriimasi: Regional isci qiivvasinin lazimi bacariglarla tachiz edilmasi bizneslari
colb etmak va saxlamag Ucln mihim ahamiyyat kesb edir. Keyfiyyatli tahsil va talim
programlarina, xisusan dso STEM sahalarina va ragamsal savadlliga sarmaya qoymaq isgi
qUvvasini muasir igtisadiyyatin tslablarine hazirlamaqg tciin cox vacibdir. Avropa ittifaginin
“EU4Azarbaycan: Galacak Uclin Bacariglarin inkisafi” programi (Avropa ittifaqi, 2023) bu cir
tasabbuslar Ggln model taklif edir.

Yaxsi Idaragiliyin Tesviqi: Soffaf, hesabatli va vatsndaslarin istirakina asaslanan idarsetma
resurslarin  semarali  bolisdirilmasi, investisiyalarin calb edilmasi va ictimai etimadin
glclandirilmasi Uiclin vacibdir. Birlasmis Millatlar Taskilatinin inkisaf Programinin “Azarbaycanda
Yerli idarsetma va Markazsizlasdirma” hesabatinda (UNDP, 2022) vurgulandigi kimi, garar
gabuletma proseslarinin markazsizlasdiriimasi va vyerli icmalarin salahiyyatlarinin artiriimasi
regional inkisafi daha da gliclandira bilar.

Texnologiyadan istifade: Malumata asaslanan planlasdirma, semarali xidmat gdstarilmasi va
vatandaslarin calb edilmasi Ucln ragamsal alatlardan istifads idarsetmani shamiyyatli daracada
takmillasdira va regional saharlari gliclandira bilar. Agilli sahar tasabbUslarina ssarmays goymag,
Diinya Bankinin “Agilli Ssharlar: Azarbaycanda Davamli Sahar inkisafi imkanlari” (Diinya Banki,
2021) arasdirmasinda gostarildiyi kimi, resurslarin bolUsdiridlmasini optimallasdira, dovlet
xidmatlarini yaxsilasdira va Umumi hayat keyfiyyatini yiksalda bilar.

Tasir vo Tovsiyalar:

Bu strategiyalarin hayata kecirilmasi Azarbaycanin regional ssharlarina transformativ tasir gbstara
bilar. igtisadi diversifikasiya asagidakilara sabsb ola bilar:

Is yerlarinin yaradilmasi: Azarbaycanda va digar inkisaf etmakdas olan élkalards layigli is yerlarinin
yaradilmasi  UGc¢lUn igtisadiyyatin  saxslandirilmasi  mihim  shamiyyat  kesb  edir.
Yoxsullugun azaldilmasi: Dinya Bankinin “Azarbaycanda yoxsullugun azaldilmasi” hesabatinda
(Dinya Banki, 2018) qgeyd edildiyi kimi, diversifikasiya tacrid olunmus shali Gcln yeni galir
imkanlari yaratmagla yoxsullugun azaldilmasina tohfa vera bilar.
Takmillasdirilmis yasayis standartlari: Diversifikasiya ila asaslanan igtisadi artim asas xidmatlars,
infrastruktura va tahsila daha yaxsi cixisa gatirib cixara bilar va naticada bitln vatandaslar Ugln
hayat standartlarini yaxsilasdira bilar.

Bununla bels, har kasa uygun bir yanasma islemayacak. Har bir regionun 6ziinamaxsus glcli, zaif
toraflori, imkanlari ve tahdidlari (SWOT) tahlili var. Strategiyalarin har bir saharin xdsusi
kontekstina uygunlasdirilmasi optimal naticalara nail olmaq Ugilin ¢ox vacibdir. Bundan alavs,
effektiv icra ve davamli taraqqi Ggtin milli va yerli hokumatlar, 6zal sektor va vatandas camiyyati
arasinda gucli amakdaslig vacibdir.(2)

Azarbaycanin regional saharlarinin potensialinin Uza cixariimasi takca igtisadi deyil, ham
do sosial va siyasi bir imperativdir. Bu, sahar va kand icmalari arasindaki ucurumu aradan
galdirmag, daha inklUziv va barabarhiquglu bir millati inkisaf etdirmak sansini tamsil edir. Har bir
regionun spesifik ehtiyaclarina uygunlasdiriimis effektiv sosial-igtisadi idarsetma strategiyalarini
gabul etmakla Azarbaycan transformativ bir yola cixa bilar.(8)
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Diversifikasiyaya sarmaya qoymagq neft va gazdan kanarda cicaklanan ekosistem yarada, is
yerlarinin yaradilmasina va yoxsullugun azaldilmasina kémask eds bilar. infrastrukturun
takmillasdirilmasi yeni igtisadi imkanlar aca bilar, regional saharlari milli va beynalxalg bazarlarla
birlasdira va asas xidmatlara cixisi yaxsilasdira bilar. Keyfiyyatli tahsil va talim programlari
vasitasila insan kapitalinin artirilmasi isci qlvvasini miasir igtisadiyyatda inkisaf etmak, biznesi calb
etmak va davamli artima takan vermak Ucln lazim olan bacariglarla tachiz eda bilar. Saffafliqg,
hesabatlilig ve vatandaslarin istiraki ile yaxsi idaraciliyin tasvigi ictimai etimadi glclandirs,
resurslarin semarali bollisdurilmasini temin eda va vyerli icmalara 6z migaddaratlarinin
formalasmasinda mihim rol oynamaga salahiyyat vera bilar. Nahayat, texnologiyadan istifada
malumatlara asaslanan planlasdirma, ssmarali xidmat gdstarilmasi va vatandaslarin calb edilmasi
Ucln maragl imkanlar tagdim edarak, daha agilli vo daha davamli saharlara yol agir.(4)

Ancaq bu masala kollektiv say talab edir. Milli va yerli hokumatlar, 6zal sektor, vatandas comiyyati
taskilatlari ve akademik dairalar arasinda glicli amakdashq effektiv icra va davamli teraqgi Ggln
cox vacibdir. Uygunlasmaqg va tacrlibalardan oyrenmak istayi ile birlikde hayata kegirilan
strategiyalarin davamli monitoringi ve giymatlandirilmasi regional inkisafin mirakkabliklariniidars
etmak Gclin vacib olacaqgdir.(5)

Nahayst, bu isin uguru takca igtisadi gostaricilarle deyil, onun sada vatandaslarin hayatina tasiri
ila do dlcllacak. Regional saharlari igtisadi faaliyyatin, sosial inkltzivliyin va davamli inkisafin canli
markazlarina cevirmakla Azarbaycan bitln vatandaslari U¢lin daha parlag galacak qura, har bir
regionun cicaklanmasini va firavan va barabarhiquglu millata tohfs vermasini tamin edas bilar.
Bu masala takca paytaxti ils miayyan edilmis bir xalg kimi deyil, har bir boélganin cicaklandiyi,
boylmanin, imkanlarin va paylasilan rifahin kollektivliyina tohfa veran bir 6lks kimi Azarbaycanin
tarixini yenidan vyazmaqg potensialina malikdir. Azarbaycan o6zinin regional saharlarinin
potensialindan istifada etmakla hec kimi gerida goymadan taraqqi va inkisaf vadlarinin xalgin har
bir gusasina catdigl galacayi aca bilar.(7)
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Introduction

The survival and transition of traditional gas stations in Kazakhstan's dynamic market
economy are of paramount importance. As the world grapples with fluctuating oil prices, the
emergence of sophisticated competitors, and stricter regulations, these establishments are
compelled to adapt swiftly to maintain viability. This research elucidates the essential strategies
that enable these stations to thrive amidst such challenges. By focusing on the resilience and
transformation through innovation and the embrace of alternative energies, the study addresses
a critical gap in the understanding of Kazakhstan's petroleum retail sector.

The research question guiding this inquiry is how traditional gas stations in Kazakhstan can
maintain their competitiveness and undergo a transformation in a market economy characterized
by increasing competition. To investigate this, the study delves into strategic approaches for
resilience, highlighting operational efficiency, superior customer service, and marketing
innovations as vital components.

This article aims to study how traditional gas stations in Kazakhstan respond to various
current impacts, survive in the increasingly fierce competition, and achieve transformation in the
current market economy environment. Also in the increasingly fierce market competition, it
provides suggestions for the future development of small and medium-sized refined oil retailers.
Hopefully this paper also explores the possibility of realizing a new ecosystem of "people-vehicles-
life" and provide a new way of life for local people.

Literature review

The theoretical aspects of business transformation strategy encompass a broad range of
concepts, models, and frameworks that guide how organizations can effectively change their
structures, processes, offerings, or operations to adapt to new market conditions, technologies,
and challenges. Here are several key theoretical aspects:

1.Change Management Theories

Kurt Lewin’s Change Model: This model proposes three stages of change:
unfreezing(preparing for change), changing (implementing change), and refreezing (solidifying the
change) [1].

unfreeze | change — refreeze

Figure 1. Kurt Lewin model of change [1]
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ADKAR Model: This model by Prosci focuses on individual change, with the steps being
Awareness, Desire, Knowledge, Ability, and Reinforcement [2].

Current Transition Future

o 25 o

Figure 2. ADKAR harmonizationwith and  current transaction and  future states

2]

Kotter’'s 8-Step Change Model: This model provides a methodical process to lead
transformative efforts, including creating a sense of urgency, forming a powerful coalition, and
embedding new approaches in the culture.

Step 8
| Incorporate Change Into The Culture

Step 7
} Never Let Up

Step 6
| Generate Short-Term Wins

Implement &
Sustain Change

Engage & Enable
The Whole Step 5
Organization | Empower Broad Based Action

Step 4

| Communicate The Vision for Buy-In
Step 3 [
Creat | Develop A Change Vision
reate a
Climate For Step 2 [
Change | Create The Guiding Coalition

Step 1 {
] Establish A Sense Of Urgency

Figure 3. Kotter’s (2012) 8-Step Change Model [3]

Strategic Management Theories.

Porter’s Five Forces: Porter’s framework for analyzing competition within an industry and
strategy development.

Business transformation strategies were being heavily influenced by several overarching
trends. The acceleration of digital technology, changing consumer behaviors, globalization, and an
increased focus on sustainability are among the key drivers reshaping businesses. Below are some
of the current trends and examples of how organizations are applying these trends in their
transformation strategies:

1. Digital Transformation

Digital transformation remains a top priority as organizations look to leverage digital
technologies to improve processes, engage with customers, and create new value propositions.
For example, Retail companies, such as Walmart and Target, have continued to evolve their
omnichannel strategies, integrating their in-store and online experiences with advanced inventory
management systems and customer engagement tools. Walmart’s Intelligent Research Lab (IRl) is
designed to test real-world applications of Al in a fully functional Walmart that spans 50,000
square feet and sells more than 30,000 items. Through cameras, sensors and predictive analytics
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that estimate demand, Walmart’s goal is to automate much of the restocking process. Artificial
intelligence is also used to notify employees when new checkout lines grow too long and if
additional registers need to be opened, as well as when the supply of shopping carts runs low [4].

2. Remote and Hybrid Work Models

The shift toward remote and hybrid work models has become more permanent for many
organizations, leading to changes in workspace design, collaboration technologies, and
management practices. Companies like Salesforce , which specializes in customer relationship
management (CRM), also said it will never return to the traditional 9am to 5pm schedule and will
instead offer three new options for employees: at the office, flexibly and completely remotely.
The employee health surveys that Salesforce has conducted since the start of the pandemic are
the basis for the policy change. For tasks that are more difficult to accomplish via video chat, such
as presentations, meeting clients, and team collaboration, the flexible option allows employees to
work face-to-face up to three days a week. The company also announced that the majority of its
employees worldwide will have flexible working hours. The fully remote option will only be
available to workers who do jobs that don't require them to be physically present at the office, or
who don't live near one of the company's offices. Finally, only a fraction of their 49,000 workers
spends 4-5 days a week in the office. Salesforce offices will change due to a change in the way
employees work. Existing offices will be converted into "community centers" in the future,
removing old office blocks to make room for collaboration and rest areas. After the pandemic,
Twitter employees performing tasks that do not require their inperson presence are still allowed
to work remotely [5].

3. Artificial Intelligence and Automation

The adoption of Al and automation technologies is streamlining operations, enhancing
decision-making, and enabling personalized customer experiences. General Electric has been
using Al and machine learning technologies to transition into a more data-driven organization [6].

Methodology

The study uses quantitative methods for descriptive analysis of gas station industry of the
Republic of Kazakhstan. Secondary data from official sources was used for evaluation. Also
comparative analysis method, induction and descriptive statistics were used for detailed
assessment.

Results and discussion

We will analyze the current business environment in Kazakhstan from the following aspects:

(1) Economic development in the past five years.

The GDP growth: The World Bank expects Kazakhstan's GDP growth to be 3.5% in 2023 and
4% in 2024. The authorities expect GDP to rise to 4-4.2% over the next three years.

Vear GDP, .Rate of Population .Rate of Urbanization
Billion dollar | increase increase rate

2018 179.3 8% 18157337 1.1% 57.4%
2019 181.7 1.3% 18395567 1.3% 57.5%
2020 1711 -5.8% 18632169 1.3% 57.7%
2021 190.8 11.5% 19177128 2.9% 57.8%
2022 195.6 2.5% 19691858 2.7% 58.1%
2023 225.5 5.1% 20000000 1.6%
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Table 1. The GDP comparison in Kazakhstan

Population and urbanization: In recent years, the population of Kazakhstan has increased at
a rate of more than 2%, and the urbanization rate is 58.1%. In nov.14 2023, Kazakhstan has a
population exceeding 20 million, In the past 10 years, the urbanization speed has accelerated,
but the trend is concentrated in large cities.

At the end of 2019, the National Plan for Infrastructure Development (2020-2025) was
approved. Road construction: Priority is given to the reconstruction of the following roads: the
Dual Western Road, Almaty - Astana - Petropavl - Kurgan, Astana - Kostana - Chelyabinsk, Aktobe
- Atra-Astrakhan, Atra-Uralsk, Tardikurgan - Ustekamenogorsk and Ushlal - Dostek-China. Up to
95% of local roads will be improved by 2025.

int ti |

nternationa Trend Length (km)

expressway

M32 Russian border -Urals -Aktobek-Olda-Chimkent 2059.6

M36 Russian border-Kustana- Astana- Karaganda- 2047 1
Almaty

M38 Rgsman border -Pavlo da Semii -Maykapshagay - 1081
China border

M39 The border of Kyrgyzstan — Lugovoy 24.1

M51 Russian border -Petropavur -Russian border 190

Table 2. Key expressways in Kazakhstan
I: & zgfgn

Figure 4. Roadmap of key expressways in Kazakhstan

Port construction: Kazakhstan has three ports on the Caspian Sea: Aktau, Kurk and Bottino.
In order to expand logistics capacity along the Trans-Caspian International Transport Route (TITR),
Kazakhstan is strengthening port construction, especially the construction of a new terminal at the
port of Kurk [7].

Airport construction: By 2025, the number of airports with automated control systems will
increase from 3 to 15, and the number of ICAO certified airports will increase from 16 to 19.

(2) The adjustment of the refined oil product policy:
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The Order on Determining the Maximum Retail Price of Refined Qil Products under State Price
Control shall be amended and implemented as of April 12, 2023. From April 12, 2023, the
government will limit the retail and wholesale prices of gasoline and diesel in the market: the retail
price of Al-92 and Al-93 gasoline will increase from 182-187 tenge per liter to 205 tenge; The retail
price of diesel is 295 tenge per litre.

Promulgated the Order on Determining the Maximum Wholesale Price of State-Controlled
Refined Oil Products Sold to Gas Stations. New wholesale prices for gasoline and diesel were set
at 214,584 tenge/ton for gasoline and 284,350 tenge/ton for diesel.

The disparity in fuel prices with neighboring countries reinforces the "shadow" market and
has a negative impact on national economies and interests, and maintaining low oil prices is not
conducive to attracting investment in the oil and gas industry and its development for geological
exploration and replenishment of the resource base.

The price limit actually increased wholesale and retail prices, and the gross profit of
wholesalers and terminal retail networks had varying degrees of support. It will help to level the
gasoline and diesel price gap with neighboring countries and crack down on the smuggling of
refined oil products in border areas.

(3) Car ownership situation

As of July 1, 2023, there were 4.95 million registered vehicles in Kazakhstan, Among them,
light cars accounted for 87.9 percent, trucks 10 percent, and buses 2.1 percent, and private cars
over 20 years old accounted for 51%, and the number of private car sales has risen steadily in
recent years [8].

Kazakhstan has taken several measures to encourage motorists to buy electric vehicles, such
as zero duty on the customs value of trams from 2020, and from May 13, 2021, all owners of
electric vehicles are exempt from paying return charges and annual transport taxes. From May 24,
2023, Kazakh citizens will be able to buy an electric car from abroad for personal use, and will be
exempt from duties and other taxes.

In the end of 2023, The number of electric cars, trucks and buses in Kazakhstan has increased
by 12.5 times a year. At present, there are nearly 7,700 electric cars in Kazakhstan. There were
7,680 electric vehicles in Kazakhstan on December 1,2023, according to the National Bureau of
Statistics on January 23. By contrast, in December 2022, there were only 570 electric vehicles in
the country [8].

Conclusion

A synthesis of the study's outcomes revealed a direct correlation between the employment
of modern technologies and the long-term feasibility of these gas stations. The incorporation of
technological enhancements in service delivery, alongside the integration of alternative energy
solutions, positions these entities to meet future demands. It is the confluence of governmental
support, innovative service models, and technological integration that will likely delineate the
trajectory of traditional gas stations in Kazakhstan.

By confronting the research questions posited at the outset, this inquiry provides a definitive
answer to the quandary of survival and evolution in the current market milieu. It affirms that the
traditional gas stations can endure and flourish—if they embrace transformation, target
operational excellence, and align with forthcoming energy trends.

In encapsulating the main discoveries and conclusions of this research, it is evident that while
challenges are manifold, traditional gas stations in Kazakhstan possess the potential to transform
and prosper. The study's contributions and limitations also pave the way for further research
avenues, particularly in exploring the depths of technological influence and policy impact on these
stations' future. The findings engender a robust discourse for industry stakeholders, suggesting a
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path laden with innovation, strategic agility, and an unwavering focus on the customer as the
cornerstones for longevity in the petroleum retail sector.
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CTPATEIMYECKOE YTIPABJTIEHWNE
bOJIbBHNUAMW HA OCHOBE BHELAPEHWNA
MEXRAYHAPOAHBIX CTAHOLAPTOB
RAHECTBA

XagxmeBa AMMaH
AoKTOpaHT «DBA B 34paBooxpaHeH», Kasaxckmin HaumoHanbHbI YHWUBEPCUTET UM.ab-

®apabw, Pecnybauka KasaxcraH, r.Aamatbl

AHHOTauuA

B AaHHOM CcTaTbe paccMaTpPUBAtOTCA TEOPETMYECKME BOMPOCHI U MPaKTUYECKME MOMEHTbI NO
CTpaTermyeckomy ynpasaeHuto OONbHULAMW W OMUCLIBAIOTCA MENK/AYHAPOAHble CTaHAAPTbI
akkpeamTaumm JClI c Lenbo NOMOYb PYKOBOAMTENAM M MEHeaXepam A0CTUYb CBOEM MUCCUK U
CTpaTermyecknx HamepeHun. MHOrMe HanpaBieHWs B CTpaTermMyeckom  yrnpaBiaeHUM
Hel0CTaTOYHO M3y4eHbl B KOHTEKCTe 60/bHML, HO CYLLECTBYIOT MHOFOUYMUC/IEHHbIE UCCAeA0BaHNS,
Kacatollmecs oTAeNbHbIX acnekToB paboTbl HOAbHULL.

KntoueBble c/lI0Ba: CcTpaTernyeckoe ynpasieHue, ynpasneHue 60AbHULEN, KayecTsBo
MeAMNLIMHCKMX yCayr, 6e30MacHOCTb NaLMeHTa, MeXayHapoAHble CTaHAaPTbl KayecTBa.

STRATEGIC MANAGEMENT OF HOSPITALS BASED ON IMPLEMENTATION OF
INTERNATIONAL QUALITY STANDARDS

Khajiyeva Aiman

doctoral student «DBA in health care»
Al-Farabi Kazakh National University,
Republic of Kazakhstan, Almaty

Abstract

This article discusses theoretical issues and practical points on strategic management of
hospitals and describes the JCI international accreditation standards to help executives and
managers achieve their mission and strategic intentions. Many areas in strategic management are
under-researched in the context of hospitals, but there are numerous studies dealing with
particular aspects of hospital performance.

Key words: strategic management, hospital management, quality of medical services,
patient safety, international quality standards.

NccnenoBaHne  BOMPOCOB  CTPATErMUYECKOro  yNpaBieHua  ABASEeTCS  OOWWMPHOM U
MHOrorpaHHoMm 0b1acTblo, UMeeT AO0NTY0 UCTOPUIO Pa3BUTUA M MHOTOYMCAEHHbIE TPAKTOBKK. B
Hay4HbIX TPyZax MHOIMX aBTOPOB M MpeacTaBuTenen Hay4dHbix WKon (M.AHcodd, I.MuHubepr,
M.MopTep, P.AKko®d, A. TomncoH, O.BuxaHckui, A.Mangnep, K.OHgptoc, b.XeHaepcoH,
P.KpucTeHceH 1 Ap.) pacCMOTPEHbI METOA0N0TNYECKME NPUOPUTETLI B KaXKAOM M3 HanpaBAeHWM
CTPATern4yeckoro ynpaBaeHma.
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CTpaTternyeckoe ynpasiaeHue OCODBEHHO BaXKHO B 3MOXy ObICTPbIX MEepemMeH, Koraa OHO
TpebyeT YETKOrO M KOHLENTYa/IbHOrO NAAHNPOBAHMA M BKAaZa B KOpNopaTMeHoe pa3sutue [1].

CTpaTternyeckoe ynpas/ieHMe He SABAAETCA YEM-TO HEM3MEHHbIM, NpeacTaBadaeT cobol
Habop KOHLEeNUM, NpoLeccos, npoueayp, MHCTPYMEHTOB, METOAOB M MPAKTUK, CTPaTermyeckn
aflanTMpys 1 NPUMEHAA UX ANA AOCTUKEHMA KeNaeMblX pe3ybTaTos [2].

CTpaternyeckoe ynpasreHWe, 3TO MpoOLECC, B KOTOPOM BbiCllee PYKOBOACTBO
yCTaHaB/IMBAET AOTOCPOYHbIE LW ANA YCTOMYMBOro Pa3BUTUA U 0BecnevyeHnsa KOHKYPEHTHOTO
NPeNMyLLECTBA B YCA0BUAX NOCTOAHHOIO M3ameHeHMa GakTopPOB OKpy»KatoLLen AenoBon cpeabl [3].
Pe3ynbTaTbl TEKYLIMX MCCNEA0BAHNN B 06NACTN OPraHmM3aumMm U MeHeQKMEHTA MOKa3bIBAtOT, YTO
MeHeOKePbl N UX YNpaBAeHYECKMEe NO3HAHMA ABNAIOTCA KAOYEBBIMM GaKTOpamuM B onpeaeneHnm
BO3MOMKHOCTEN U PEKOHOUTYpauumM pPecypcoB ANA YCUAEHUA KOHKYPEHTHbIX MPeuMyLLecTs
opraHuzauum [4, 5, 6].

CTpaTtermyeckoe ynpaBieHWe - 3TO AMHAMUYECKMIA NPOLECC, KOTOPbLIA BK/IOYAeT B cebs
NPUHATUE N Peann3aLMio PELEHNI MO YAYYLIEHNIO AeATeNbHOCTM OpraHM3aLmMm B MeHAOLWMXCA
ycnosuax [7]. OHo BKAtoYaeT B cebs apPeKTMBHOE UCMO/b30BAHME PECYPCOB A8 MaKCUMM3aLMM
npubbIAM 1 pocTa, yaenaa ocoboe BHMUMaHME KOMaHAHOW paboTe U MHAMBUAYANBHOMY BKAady
[8]. OTOT npouecc obbeanHAET pasnnyHble GyHKLMOHANbHbIE 00NACTW, TaKMe KaK MeHeAKMEHT,
MapPKeTUHT, PUHAHCbI 1 onepaLmm ANA AOCTUNKEHUA OpraHM3aUMOHHbIX Lenein [9]. OH BKAtOYaeT B
cebA cKaHMpOBaHWME OKpyxKatolen cpeabl, GOPMyNMpPOBaHWE CTpaTerMu, ee peannsaunio u
oueHKy [10]. B uenom, ctpaTermyeckoe ynpaBneHue 3akato4aeTcs B pa3paboTKe M BbINOAHEHUM
LenoCTHOro nnaaHa [AencTBui ANs  AOCTUXKEHWA Kenaemblx pesynbtaTtos. [K.BonH [11]
PacnpoCTpaHAEeT 3TO 0OCYKAEeHMEe Ha rocyAapCTBEHHbIN CEKTOP, NOAYEPKMBAA HEODXOAMMOCTb
CMHTE3a CTpaTernyeckux mogenert n nNybaAMYHOCTM ANA NoBblWeHUA 3PdeKTUBHOCTU. Bce 3Tu
McCcnenoBaHUA B COBOKYMHOCTM MOAYEPKMBAKOT BAKHOCTb CTPATErMUYeCcKOro ynpaBaeHMA Kak B
YaCTHbIX, TaK WM B TOCYAAPCTBEHHbIX OPraHM3auMAx, a TaKXKe HeobXOoAMMOCTb MNOCTOAHHbIX
nccnenoBaHUM 1 pas3paboTok B 3TOM obaacTm.

CTpaTernyeckoe ynpaBaeHne MMeeT pellatollee 3HaYeHne ANa AOCTUKEHMA JONTOCPOYHbIX
uener 6ONbHNUL, U KOOPAMHAUMKN UX C APYTMMU OpraHn3auMamMm 34paBooxpaHeHma [12]. OgHako,
3TO He MNPaKTUKYeTCA WWPOKO, U ANA TOro, YTobbl OPUEHTMPOBATLCA B HECMOKOWHOW cpeje
3/1paBOOXPAHEHNs, MO3TOMY HeOoOXOoAMM WHTerpatMeHbIM noaxod [13]. BonbHMUbI, Takxke
nepexogaT OT TPaAMUMOHHOW MNPOM3BOACTBEHHOM OpMeHTauuu K 6onee  aKTUBHOM
MapKeTuHroson no3unumn [14]. CrpaTernyeckas posib OPraHn3aLmMOHHbIX 3HAHMI TaKKe BaXKkHa, O
Yyem CBMAETeNbCTBYET COBMECTHAA MPorpaMma no co3aaHuio cuctem namepeHmna addeKTMBHOCTH
B bonbHMUax [15].

CTpaTernyeckoe ynpasaeHMe 3aHMMaeTcA BbIOGOpOM W peanusaumein crpatermum. B
ynpasneHnn 6onbHMLAMM MO3BOMSET TMOHATb peanbHyt LUeAb W [A0NrOCPOYHblE  Lenu
601bHMLbI. CTpaTerMyeckoe yrnpaBaeHMe - 3TO MHCTPYMEHT, a He pelleHne, KOTopoe NMomoraet
PYKOBOAMUTENAM BbIABAATb KOPEHHbIE MPUYMHbI CEPbe3HbIX NPobaem B 6OAbHULE.

MOXHO OTMETUTb, OTCYTCTBME MPAKTUKM  CTpaTerMyeckoro ynpasaeHMs  cpeam
CNeumanmncToB no CTpaTernmn pasBUTUA AEATENbHOCTU BONbHUL, U NPEANOKUTL MHTErpaTUBHbIN
NoAXo[, K CTpaTerMyeckomy YMpaBieHUO Ana aydwien paboTbl B HecTabuibHOM cpeae U
NPeasoXnTb YYUTbCA Ha OLIMOKax BMU3Heca B KOPMOPATUBHOM CEKTOpE.

MICTOPUYECKM CNOKMNOCH TaK, YTO KOHKYPEHLMS YKEeCcToumna CUCTeMy 34paBOOXPaHEHMS,
HECMOTPA Ha TO, YTO yNnpaBneHUbl B 60NbHMLAX CO343aBann U BHEAPANN MHHOBALMOHHbIE NOAXOAbI
M MeTodbl ANA  BbIKMBAHWMA. CyLLEeCcTBYIOT pPasMbllAeHMA O Npedblaylwmnx AOCTUKEHUAX
CTpaTerMyeckoro ynpasieHWA, KOTOpble MOKAa3blBalOT, 4YTO MHOMME WCCNefoBaHMA  He
WHTErpMpoBanM nporpecc ¢GparMeHTUPOBaHHbIX WcCcnenoBaHuii  6onbHUL,. WccnepnoBaHumA
NOKas3anu, YTo ynpasaeHme 60NbHULAMM OTANYAETCA OT APYrMUX BUAOB BM3Heca [16].

154



«Research Reviews» (March 1, 2024). Prague, Czech republic

CTpaTternyeckoe 6Hnarononyyme w cCTpaTernyeckuin ycnex ABNAETCA OCHOBHOW LENbto
601bHML. BONBbHMUUbI AOMKHBI MCKATb MHHOBAUMOHHbIE peLleHna AN yylero neyeHma bonesHenm
M 3PPEKTUBHOIO M Pe3yNbTaTUBHOIO OBCNYKMBAHMA MaALMEHTOB. YYeHble Havyann onpenendrtb
60NbHMLbI 33 NpeaenaMmn X SKOHOMMYECKOTO GYHKLIMOHMPOBAHMA M CTANO Pa3yMHbIM CBA3aTb
yrnpaB/eHYecKoe MbllUeHME, NO3HAHME U cTpaTermdyeckoe nosedeHue. JamaHnyp 1 3saH [17]
3aABMAM, UYTO WMHHOBAUMM B 34PABOOXPAHEHWM TMOMOratoT MeHeaKepam OOnbHUL, W
MPaKTUKYIOLLMM Bpadam JiydLlle CNpaBiAaTbCA C HOPMATUBHBIMW M COLLMAJTbHBIMU M3MEHEHUAMMK U
HeonpeaeneHHOCTbIO 3a CYET BHeAPEHUA HOBbIX TEXHONOMMIN U obecneveHna opraHM3aUMOHHOM
rmbkocTn. bonee TOro, MHHOBALMM B CEKTOPE 34PAaBOOXPAHEHMNA A0MKHbI MOMOYb MeANLMHCKMM
paboTHMKam paboTaTb MaKCMManbHO 3PPEKTUBHO C  TOYKM 3pPEHMA  IKOHOMMYECKOM
3 dEKTMBHOCTN 1 KayecTBa MeauLIMHCKOM nomouim [18, 19].

B HacTtosuwee Bpemsa 60nbHMLUbI B Ka3axcTaHe nNpeanpuHMMAOT YCUAMA MO COCTaBAEHMUIO
0TYeTOB O paboTe, MCMONb3YA NOKa3aTe/IM KavyecTBa NPOLLECCOB M pe3ynbTaTOB B COOTBETCTBMMU C
TpeboBaHMaMM HaumoHanbHOM akkpeauTaumm n O6beAMHEHHOM KOMUCCUM NO MEKAYHAPOAHOM
akkpeautauum (Joint Commission International, JCI). AxkpeauTOBaHbl MEXKAYHAPOAHbIMM
ctangaptamm JCI 9 6oNbHUL, M OHM NONYYMAM 30/10TYH0 NeyvaTb oaobpeHna n3 bonee, yem 1000
OopraHunsauuin 34paBooxpaHeHnsa No scemy mupy [20].

MexayHapoaHble 60nbHUYHbIE cTaHAapTbl JCI Npm3BaHbl CNOCOHCTBOBATL MOCTOAHHOMY,
CUCTEMATMYECKOMY M 0DOLLEMY YAYYLIEHUIO MOBCeAHEBHOM pPaboTbl M pe3ynbTaToB JeyeHus
naumMeHTOB B MacliTabax Bcel opraHm3aumm. Bce npobnembl, yKasaHHble B OTYeTaX, AO/IXKHbI
OyayT yAOBNETBOPUTENBHO pelleHbl, a MOSIHOE COOTBETCTBME KaXKAOMY YCTAHOB/NEHHOMY
CTaHAAPTY AEMOHCTPUPYETCA BO BPEMA aKKpeamMTauMOHHOro ayamTa. [ostomy 6HonbHMUAM
PEKOMEHAYETCA HeMeO/IeHHO COCPefoTOUYMTb BHMMAHWE Ha CTaHZapTax C M3MepAaeMbiMU
3/1IeMEeHTaMM, OLLeHEHHbIMW KaK «He cooTBeTCcTBYyeT» U «4aCTUYHO COOTBETCTBYET», U BbIMO/HUTL
[encTena, HeobxoauMmble ANA  AOCTUNKEHWA nonHoro cooTseTctBuA. JCI  obecneumBaer
MOHUTOPUHT  HBONbHML, Ha NPeAMET COOTBETCTBMA BCEM CTaHAapTam 60abHML, JCI Ha NOCTOAHHOM
OCHOBE B TeuyeHue TpexJeTHero LUuUMKAa aKkkpeauTaumun. [leATenbHocTb N0 MOHUTOPUHIY
COOTBETCTBMA HE OTPAHNYMBAETCA OKYMEHTMPOBAHWEM M 3aNMCbio 0630POB, aHaA/IM3a OTHETOB NO
MOHUTOPUHIY [aHHbIX, UHTEPBbIO C PYKOBOACTBOM U WMHTEPBbLID C NepcoHas oM. MOHUTOPUHS
OCYLLECTBAAETCA Kak Ha MecTe, Tak M 3a ero npegenamu. JCl no cBoemy YyCMOTPEHUIO MOXKET
NPOBOAMNTL OLUEHKY COOTBETCTBMA CTaHAAPTaM Ha MecTe 6e3 npeABapUTeNIbHOMO YBEAOMIEHNA.

Hanunume ceptudukata akkpeauTaumm mMexkayHapodHbix cTaHaaptoB JCI B 6onbHMUax
KazaxctaHa MOXeT CTaTb K/HOYEBbIM 3/1E€MEHTOM CTPaTernmyeckoro ynpasaeHWdA, MOCKOJIbKY
NO3BO/IUT MOBbIWATbL KAYeCTBO MeAMUMHCKOM nomolm M 6e30MnacHOCTb MaUMEeHTOB, a TaKKe
NOBbIWATb KOHKypeHTocnocobHocTb. CTpaTernyeckoe ynpasiaeHWe OO0AbHULAMW BKIKOYAET:
LuenenonaraHMe W cTpaternyeckoe NaaHMPOBaHMeE; ynpaBieHMe KayecTBOM M 6e30MacHOCTbIO;
obyyeHne M pasBUTUE MEepcoHana; MCNoab30BaHWE TEXHONMOMMM M WMHHOBAUMM, GUHAHCOBOE
ynpaBieHWe; MapPKeTUHI M MO3ULMOHMPOBAHME, KOHTPOb M OLEHKa pe3y/bTaToB. Takum
obpa3om, UWHTerpauma MexKayHapoaHbix cTaHgaptoB JCI B cTpaTerMyeckoe ynpasneHue
H60NbHULAMM MO3BOANT MEAULUMHCKMM yCyram ctatb 6osee 6e3onacHbimu, 3GOEKTUBHBbIMUK U
OOCTYMHbIMM A1A NALMEHTOB M YCUAAT MO3ULMM OPraHm3aLmm.

MexayHapoaHas akkpeamtauma JCI npu3HaeTcs BO BCEM MWMPE Kak oAuH U3 Hambonee
NPEeCTUXKHbIX «30/70TbIX» CTAHAAPTOB KadyecTBa B 0b6sacTn 3apaBooxpaHeHua. CtaHaapTsl JCI
NOCTOAHHO OOHOBAAIOTCA W Pa3BMBAIOTCA, OTPaXas CcoBPeMeHHble TpeboBaHMA K
34PaBOOXPAHEHMIO W ydllMe MPAKTUKM B MMPOBOM MacliTabe. 3To cTmynmpyeT BoabHUUbI K
BHEAPEHWIO MHHOBALMIA, MOCTOAHHOMY YAYYLWEHUIO MNPOLLECCOB WM Ky/abType HenpepbiBHOroO
obyyeHua. BHegpeHue ctaHaapTos JCI no3BonAeT CTaHAAPTM3MPOBATb BHYTPEHHWE NPOLLECCHI U
npoueaypbl B 60NbHMLAX, YTO NPUBOAMUT K CHUKEHWUIO MHLUMAEHTOB. BHeapeHme 3TUX CTaHAaPTOB
nomoraer 6osbHMUAM obecrneymBaTb COOTBETCTBME TpebOBaHMAM rOCYAapPCTBEHHbIX W
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MeXAYHAPOLHbIX PerynaTopos. boNbHULBI, aKKPeAUTOBaHHbIE MEXAYHAPOAHbIMK CTaHAAPTaMM
JCl MMmetoT OTANYHYIO penyTauumio B r1a3ax NauMeHTOB, CTPAXOBbIX KOMMAHUIA U TYPUCTOB. ITO
MO3BONAET UM YKPENUTb MO3ULMU Ha PbIHKE 3[PaBOOXPAHEHNA N NPUBAEYL HOBbIX MALMEHTOB U
NHBECTULLUN.

Takum obpasom, ctaHaapTbl JCI MrpatoT BaKHYO POJib B CTPATErMyeckom YynpaBaeHUM
6oNbHMLUAMM, MNOMOraa WM AOCTUraTb BbICOKMX CTaHAAPTOB KayecTBa, obecneymsaTtb
6e30MacHOCTb NALMEHTOB M NOBbIWATb MX KOHKYPEHTOCMNOCOOHOCTb.

JaHHaa cTaTbA MO3BOAUT OTKPLITb Nepes NccnefoBaTeNAMMN CTPATErMYECKOro ynpaBaeHms
BO3MOXHOCTW AN U3y4YeHMA NOTEHLMANbHOM BbIrOAbl BHEAPEHWUA MEXAYHAPOAHbIX CTAaHAAPTOB
SMMUPUYECKM  YCTaHaBAMBAA  B3aMMOCBA3b  MeXAy  CTpPaTerMuyeckMm  yrnpaBieHUEM,
cTpaTernyeckon 3PPEKTUBHOCTbIO, KayecTBOM MeAMUMHCKON nomowm wn  6e30nacHOCTbio
NalUMeHTOB.
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Primary tumors of the central nervous system (CNS) include a heterogeneous group of
benign and malignant neoplasms that develop from cellular elements of the nervous system and
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other tissues (meninges, blood vessels, connective tissue) located in the cranial cavity and inside
the spinal canal [1,2].

Symptoms for CNS tumors are varied. Headache most often comes to the fore. With an
increase in intracranial pressure, the pain becomes intense, diffuse, constant, intensifies in attacks
and is accompanied by nausea and vomiting. Among supratentorial tumors, early headaches are
accompanied by frontal and temporal tumors. Vomiting due to brain tumors is characterized by
features typical of so-called “cerebral vomiting.” In most cases, vomiting occurs during a severe
headache attack. According to the nature of subjective perception, dizziness can be visual and
tactile. In the first case, it is perceived by patients as visual rotation or movement of the
environment. In the second case, dizziness is perceived as a tactile or proprioceptive sensation of
rotation or movement of objects with which the patient is in contact, and can persist with closed
eyes. Tactile dizziness also includes lateropulsion, i.e. feeling of attraction aside. With subtentorial
tumors, specific symptoms that may alert a medical professional usually occur after the
development of other symptoms of increased intracranial pressure. It is felt in the form of “taking
off into the air,” rotation of the environment, or the patient himself. With supratentorial
neoplasms, objects “dance,” which is called “death of the world syndrome.” Convulsive seizures
in most cases follow a general pattern and, often, as the first sign of the disease, develop long
before the development of hypertension syndrome. They are most often observed in slow-
growing benign tumors [1].

General syndromes and specific symptoms for tumors of the CNS include: 1) hypertension
syndrome associated with increased intracranial pressure (increased intracranial pressure occurs
as a result of an increase in brain volume and impaired hemo- and liquor dynamics; headache,
vomiting, dizziness, mental epileptic seizures are observed, congestive optic discs); 2) focal
neurological symptoms (epileptic seizures of various types are observed, impaired coordination of
movements in the form of frontal ataxia (disorders of standing and walking), isolated disturbance
of the innervation of the facial muscles of the central type, impaired sense of smell, impaired
function of the optic nerves); 3) occlusive hydrocephalus (closed form of hydrocephalus occurs
with occlusion of the foramen of Monroe, the aqueduct of Sylvius, the 4th ventricle, the foramen
of Magendie or Luschka; the causes are complete or partial occlusion of the cerebrospinal fluid
tract, impaired resorption of cerebrospinal fluid, and in case of tumors of the lateral ventricles -
hyperproduction of cerebrospinal fluid) ; 4) dislocation syndrome - caused by compression of the
brain by a tumor, hemorrhage or other focal process, which leads to the appearance of secondary
symptoms of brain damage at a distance from the pathological focus; with an increase in
intracranial pressure, the brain matter is squeezed into various cracks formed by dense processes
of the dura mater (large falciform process, cerebellar tentorium), partitioning the cranial cavity
into different floors and separating parts of the brain from each other, as well as into the foramen
magnum); 5) with tumors of the spinal canal, paresis, paralysis of the upper and lower extremities,
paresthesia, hyperesthesia, dysfunction of internal organs, pain along the spinal column or at the
site of the tumor, and pathological neurological symptoms occur [1].

Physical examination includes: 1) assessment of neurological status: the presence of
complaints of headache, nausea and vomiting, dizziness, seizures, cerebral syndromes and focal
neurological symptoms; 2) general somatic status according to the Karnofsky scale and status
according to the Glasgow scale. Laboratory tests include: 1) general clinical and specific laboratory
tests to assess the somatic status and identify pathologies of internal organs according to
indications; 2) histological, immunohistochemical and molecular genetic examination of biopsy
and surgical material according to indications; 3) to clarify the prognosis, patients with anaplastic
astrocytoma and glioblastoma undergo a molecular genetic study of mutations in the IDH1 and
IDH2 genes in biopsy (surgical) material, determination of methylation of the MGMT gene in
biopsy (surgical) material, for oligodendroglioma (Grade II-1ll) and oligoastrocytoma (Grade II-11l) —
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molecular genetic study of 1p/19q translocation in biopsy (surgical) material. When conducting
instrumental studies, a clinical diagnosis is made on the basis of magnetic resonance imaging (MRI)
data of the brain or spinal cord with contrast enhancement, when a space-occupying formation -
a tumor - is detected. In cases where MRI is contraindicated, the diagnosis is made on the basis of
computed tomography (CT) with contrast. If necessary, CT or magnetic resonance (MR)
angiography, MR tractography, functional MRI, positron emission tomography (PET) - PET/CT can
be performed. PET/CT examination of the brain using the radiopharmaceutical drug 11C
methionine is used to determine the malignancy of the primary tumor and to differentiate tumor
recurrence from radiation necrosis. CT examination of the brain with contrast is also used to
diagnose early postoperative complications [1].

Risk factors for CNS tumors include [3,4,5]:

1. Exposure to ionizing radiation. People at risk of developing brain cancer due to radiation
include people who work in nuclear energy or radiology, and patients who have undergone
radiation therapy. Radiation increases the risk of meningiomas and malignant gliomas.

2. Exposure to chemicals in the workplace for people working in hazardous industries,
especially those associated with the production of plastics, as well as in such areas as the oil
refining and electrical industries, etc. At the same time, the question of the role of such common
forms of radiation as electromagnetic fields, radio emissions from mobile phones and microwave
ovens in inducing the growth of brain tumors remains controversial.

3. Genetic causes of brain cancer. About 5-10% of brain tumors are caused by a genetic
factor. Risk factors in this group also include some syndromes (congenital conditions) caused by
disturbances in the structure of certain genes: neurofibromatosis types 1 and 2 (disorders of the
NF1 and NF2 genes, respectively); Turco syndrome (changes in the APC gene); Gorlin syndrome or
basal cell nevus syndrome (PTCH gene disorder); tuberous sclerosis, or Bourneville disease
(damage to the TSC1 and TSC2 genes); Li-Fraumeni syndrome (damage to the TP53 gene). Most
of the genetic changes that lead to brain tumors are not hereditary. Viruses, hormonal imbalances
and toxins negatively affect the structure of DNA and can trigger the development of brain cancer.

4. Age - the risk of a brain tumor increases with age, especially in people 45 years of age and
older; At the same time, some brain tumors, such as medulloblastomas or benign cerebellar
astrocytomas, develop mainly only in children.

5. Other risk factors: 1) gender (tumors of the CNS are more common in men than in women;
except for meningiomas); 2) general somatic health (in people with a weakened immune system -
HIV, AIDS, after organ transplantation, bone marrow transplantation, the risk of developing
cancer, including CNS tumors, increases); 3) race - CNS tumors are more often detected in white-
skinned people than in dark-skinned people.

As noted by Vienne-Jumeau A. et al. [6], Primary CNS tumors in adults are rare, but the
morbidity is increasing in some European countries. Several environmental exposures have been
investigated as potential risk factors, but scientific evidence is still lacking for most of them. The
authors examined environmental factors potentially involved in brain tumor carcinogenesis: the
potential association between primary CNS tumors and ionizing radiation, certain toxic agents (N-
nitroso compounds, pesticides), air pollution, and radiofrequency electromagnetic waves. lonizing
radiation to the brain, especially in childhood, is a generally recognized risk factor for the
development of brain tumors. Exposure to environmental toxins is poorly understood, and data
provide conflicting evidence regarding N-nitroso compounds or pesticides as risk factors for brain
tumors, even with prenatal exposure. Results from large prospective studies regarding
environmental pollution and brain tumor risk are inconsistent. The effect of mobile phones on
brain tumor risk for glioma and meningioma in adults has not been established, but the association
with acoustic neuroma is emerging as robust. The effect of mobile phones on children has not yet
been studied.

160



«Research Reviews» (March 1, 2024). Prague, Czech republic I

According to American researchers Ostrom Q.T. et al. [7], primary brain tumors account for
approximately 1% of new cancer cases and approximately 2% of cancer deaths in the United
States; however, they are the most common solid tumors in children. These tumors are highly
heterogeneous and can be broadly classified into malignant and benign, and the incidence of
specific histologies varies by age, sex, and race/ethnicity. Epidemiological studies have identified
numerous potential risk factors, and to date the only confirmed association with CNS tumors is
exposure to ionizing radiation (which increases the risk in both adults and children) and a history
of allergies (which reduces the risk in adults). Studies of genetic risk factors have identified 32
germline variants associated with an increased risk of developing these tumors in adults (25 in
glioma, 2 in meningioma, 3 in pituitary adenoma, and 2 in primary CNS lymphoma). Further studies
are currently being conducted in other histological subtypes, as well as in various pediatric brain
tumors. Although identifying risk factors for these tumors is difficult due to their rarity, many
existing datasets can be used for future discoveries through interinstitutional collaborations. Many
institutions continue to develop large clinical databases, including prediagnostic risk factor data,
and developments in the molecular characterization of tumor subtypes continue to allow the
study of more refined phenotypes.

Alegria-Loyola M.A. et al. [8], in their work, indicate that recent advances in the study of the
underlying oncogenic mechanisms of these tumors have led to the creation of new classification
systems, which, in turn, can improve the diagnostic approach and therapeutic planning. Most of
these neoplasms occur sporadically, and several risk factors have been found to be associated with
their development, not only exposure to ionizing radiation or electromagnetic fields, but also the
presence of comorbidities such as diabetes, hypertension and Parkinson's disease. A relatively
small proportion of primary CNS tumors arise against the background of hereditary syndromes.

In addition, there are publications such as the work of Fallahi P. et al. [9]. In it, the authors
note that the scientific literature suggests a connection between military profession and the
development of brain tumors; however, no ltalian study has examined the impact of this work on
the morbidity of CNS tumors. In this study, information was obtained from patients recruited from
the neurosurgical department of the University Hospital of Pisa, Italy, from 1990 to 1999. The
study was conducted on a case-control basis. 161 newly diagnosed cases of brain tumors (glioma
and meningioma, histologically confirmed), as well as 483 control patients (with other non-
neoplastic neurological diseases such as trauma, hemorrhagic brain diseases, aneurysm, etc.)
were recruited by matching cases and controls (1:3), by age (5 years) and gender. Cases and
controls were interviewed at the Neurosurgical Department of the University Hospital of Pisa,
Italy, and the professional histories of cases and controls were compared. Cases and controls
showed a statistically significant difference based on their profession (military vs. non-military). A
statistically significant association was observed between brain tumors and military profession
among the patients studied (p = 0.013). The researchers say further research is needed in this
population to determine the reasons for the increased risk of developing CNS tumors. In addition,
subsequent re-evaluation of other patients collected in recent years will be required to assess the
trend of this association.

Ostrom Q.T. et al. presented a “CBTRUS statistical report: Primary brain and other central
nervous system tumors diagnosed in the United States in 2013-2017” [10]. The authors note that
the Central Brain Tumor Registry of the United States (CBTRUS), created in collaboration with the
Centers for Disease Control and the National Cancer Institute (NCI), is the largest population-based
registry focused exclusively on the CNS in the United States (US) and represents representing the
entire population of the US. This report contains the most recent population-based data on
primary brain tumors (malignant and benign) and supersedes all previous CBTRUS reports in terms
of completeness and accuracy. All rates (morbidity and mortality) are age-adjusted using the
standard US population for 2000 and are presented per 100 thousand population. The age-
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adjusted annual incidence rate (AAAIR) for all CNS tumors was 23.79 (malignant AAAIR = 7.08,
benign AAAIR = 16.71). The rate was higher for women compared to men (26.31 vs. 21.09), blacks
compared to whites (23.88 vs. 23.83), and non-Hispanics compared to Hispanics (24.23 vs. from
21.48). The most common malignant tumor of the brain and other CNS tumors was glioblastoma
(14.5% of all tumors), and the most common non-malignant tumor was meningioma (38.3% of all
tumors). Glioblastoma was more common in men, and meningioma was more common in women.
In children and adolescents (ages 0-19 years), the incidence of all primary brain tumors and other
CNS tumors was 6.14. Between 2013 and 2017, 81,246 deaths were reported from malignant brain
tumors and other CNS tumors. This corresponds to an average annual mortality rate of 4.42. The
five-year relative survival rate after diagnosis of malignant brain tumors and other CNS tumors
was 23.5%, and for benign brain tumors and other CNS tumors it was 82.4%.

A very interesting and extraordinary work was published by Frandsen C.L.B. et al. [11]. The
purpose of the study was to examine the association between fertility drugs and CNS tumors. This
cohort study was based on the Danish Infertility Cohort and included 148,016 infertile women
living in Denmark (1995-2017). The study cohort was linked to national registries to obtain
information on specific fertility medication use, cancer diagnoses, covariates, emigration, and vital
status. Cox proportional hazards regression models were used to calculate hazard ratios (HR) and
95% confidence intervals (Cl) for all CNS tumors and separately for gliomas, meningiomas, and
various benign tumors of the brain and other parts of the CNS. During an average of 11.3 years of
follow-up, 328 women were diagnosed with CNS tumors. No significant association was observed
between the use of the fertility drugs clomiphene citrate, gonadotropins, gonadotropin-releasing
hormone and progesterone receptor modulators and CNS tumors. However, use of human
chorionic gonadotropin was associated with a reduced incidence of meningiomas (RR 0.49, 95%
Cl 0.28-0.87). No clear associations with CNS tumors were observed as a function of time since
first use or cumulative dose of any of the fertility drugs. As a result, the authors concluded that no
association was observed between the use of most types of fertility drugs and CNS tumors.
However, as the researchers point out, the findings only apply to premenopausal women and
additional studies with a longer follow-up period are needed.

The new 2021 World Health Organization (WHO) classification of CNS5 tumors has opened
up a number of possibilities when interpreting clinical data. Louis D.N. et al. [12] note that the fifth
edition of the WHO Classification of CNS Tumors, published in 2021, is the sixth version of the
international standard for the classification of tumors of the brain and spinal cord. Building on the
updated 2016 fourth edition and the work of the Consortium to Aware Molecular and Practical
Approaches to CNS Tumor Taxonomy, the 2021 fifth edition introduces major changes that
enhance the role of molecular diagnostics in the classification of CNS tumors. At the same time, it
remains faithful to other established approaches to tumor diagnosis, such as histology and
immunohistochemistry. In doing so, the fifth edition establishes some different approaches to
both the nomenclature and classification of CNS tumors, and also emphasizes the importance of
comprehensive diagnosis and multilevel reporting. New tumor types and subtypes are being
introduced, some of which are based on new diagnostic technologies such as DNA methylome
profiling.

As Gritsch S. [13] et al. point out, the 2016 revised fourth edition of the WHO classification
of tumors of the CNS4 incorporated molecular features with histological classification, which
revolutionized the way primary tumors of the brain and spinal cord are conceptualized, and also
provided new insights into their treatment and prognosis. The 2021 revised fifth edition of the
WHO classification further includes molecular changes for the classification of CNS tumors,
updating the current understanding of the pathophysiology of many of these diseases. The
authors review changes in the new classification of the most common primary adult tumors,
gliomas (including astrocytomas, oligodendrogliomas, and ependymomas) and meningiomas,
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highlighting key genomic changes for each classification group to help clinicians interpret them
when considering treatment options, including clinical trials and targeted therapies, and to discuss
the prognosis of these tumors with their patients.

Kurokawa R. et al. [14] emphasize that the new WHO CNS5 classification describes in detail
numerous recently identified tumor types, including those for which limited information is
available on neuroimaging characteristics. The authors describe the major changes made to WHO
CNSS5, including revisions to tumor nomenclature. For example, WHO stage IV tumors in the fourth
edition are equivalent to WHO stage IV CNS tumors in the fifth edition, and diffuse midline glioma,
H3 K27M mutant, is equivalent to midline glioma, altered H3 K27. Regarding tumor typing,
glioblastoma with isocitrate dehydrogenase (IDH) mutation was modified to astrocytoma with IDH
mutation. Tumor classifications now classify IDH-mutant astrocytomas based on the presence or
absence of a homozygous CDKN2A/B deletion. In addition, the molecular mechanisms of
tumorigenesis as well as the clinical and imaging features of tumor types recently identified in
WHO CNS5 are summarized. Given that WHO CNS5 has become the basis of daily practice,
radiologists should be familiar with this new edition of the WHO CNS tumor classification system.

Meredith D.M., Alexandrescu S. [15] note that the 5th edition of the WHO classification of
CNS tumors presents new concepts and updated recommendations regarding the diagnostic
criteria for CNS tumors. Embryonal tumors of the CNS and nonmeningothelial mesenchymal
tumors of the CNS can present challenges to practicing pathologists because histologic features
are not always subject specific and integration of microscopic and molecular data is required. This
review of embryonal and nonmeningothelial mesenchymal tumors of the CNS aims to provide
updated information with an emphasis on WHO changes and additions, as well as recent
discoveries of diagnostic, prognostic, and therapeutic implications. Tauziede-Espariat A. et al. [16]
suggest that this version of the classification of CNS tumors aligned the terminology of
mesenchymal tumors with their soft tissue counterparts. New tumor types were added, such as
“FET-CREB fusion-positive intracranial mesenchymal tumor,” “CIC-rearranged sarcoma,” and
“Primary intracranial sarcoma, DICER1 mutant.” Other tumors (such as rhabdomyosarcoma) have
remained in the current WHO classification because these tumor types may exhibit CNS specificity
compared to their soft tissue counterparts. Pizzimenti C. et al. are unanimous with previous
colleagues [17]. In their literature review, they summarized the clinical, histopathological and
molecular features of CNS tumors with BCOR internal tandem duplication, intracranial
mesenchymal tumors with FET/CREB fusion, CNS CIC rearrangement sarcomas and primary
intracranial sarcoma with DICER1 mutant, according to the 2021 WHO classification of CNS
tumors.

Now, regarding the various morphological forms of CNS tumors. Zhao Z. et al. [18] provide
evidence that diffuse gliomas are the most common and lethal primary tumors of the CNS. The
authors emphasize that the latest 2021 WHO classification of CNS tumors has significantly
changed the approach to diagnosis and decision-making. As part of the Chinese Glioma Genome
Atlas project, the researchers' goal was to provide genomic profiling of gliomas in a Chinese
cohort. Over the past decade, 286 gliomas of varying degrees of malignancy have been collected.
The lllumina HiSeq platform generated more than 75.8 million high-quality paired-end 150-bp
reads per sample, for a total of 43.4 billion reads. Colleagues also collected clinical and pathological
information from each patient and used it to annotate their genetic data. All patients were
diagnosed and classified by a neurologist according to the new classification. This dataset provides
important reference information for researchers and will significantly advance the understanding
of glioma.

Next, about germ cell tumors. As indicated by Kong Z. et al. [19], germ cell tumors of the CNS
are fairly rare intracranial tumors that are mainly found in pediatrics, with significant differences
in incidence depending on region and gender. Histologically, germ cell tumors of the CNS can be

163



Proceedings of the 5th International Scientific Conference

divided into germinomas and nongerm cell tumors. The molecular pathology of CNS germ cell
tumors, especially germinomas, is mainly based on the presence of isochromosome 12p, gain of
KIT gene function, and a globally low DNA methylation profile. Diagnosis and differential diagnosis
are made using imaging, detection of tumor markers, surgical biopsy, and cerebrospinal fluid
cytology. Germinomas are often treated with whole-ventricular radiation therapy or neoadjuvant
chemotherapy combined with reduced-dose whole-ventricular radiation therapy, whereas non-
germ cell tumors are primarily treated with chemotherapy, surgical resection, and radiation
therapy (individually or in combination), depending on the composition tumors. Since the main
patient population is children, increasing overall survival and reducing treatment side effects
should be the main goals of future research.

As noted by Marker D.F., Pearce T.M. [20], germ cell tumors of the CNS arise predominantly
in the middle parts of the CNS and affect young patients in the first to third decades of life. It is
believed that CNS damage is a consequence of residual primordial germ cells with incomplete
embryological migration. Clinically, germ cell tumors of the CNS manifest themselves as symptoms
of ventricular obstruction or compression of the affected brain structures. Histologically, these
tumors are similar to their gonadal and extragonadal counterparts. Diagnosis depends largely on
morphology and immunohistochemical findings and may be complicated by the limited number
of tumor samples. Currently, the role of molecular research is limited. Treatment of these lesions
is difficult due to the involvement of deep and vital brain structures, so accurate pathological
diagnosis is necessary for proper therapy. Diagnosis should include history, imaging studies, and
evaluation of tumor markers in serum and cerebrospinal fluid. Current therapeutic strategies,
including radiation therapy with or without chemotherapy, are highly effective, despite
localization difficulties that often prevent complete total resection.

Very rare - primary melanocytic tumors of the CNS are described by Kisters-Vandevelde H.V.
et al. [21]. As the authors point out, primary melanocytic tumors of the CNS represent a spectrum
of rare tumors. They can be benign or malignant and occur in both adults and children, the latter
often occurring in the setting of neurocutaneous melanosis. Until recently, the genetic changes in
these tumors were largely unknown. This is in contrast to cutaneous and uveal melanomas, which
are known to harbor a variety of oncogenic mutations that could be targeted for treatment with
small molecule inhibitors in advanced stages. New insights into the molecular alterations
underlying primary melanocytic CNS tumors have recently emerged, including various oncogenic
mutations in tumors from adult patients (especially GNAQ, GNA11) and children (especially NRAS).

Also rare forms (only 4 cases), such as secondary INI1-deficient rhabdoid tumors of the CNS,
are described by Nobusawa S. et al. [22]. The authors point out that atypical teratoid/rhabdoid
tumors (AT/RT) are rare, highly malignant neoplasms of the CNS that occur predominantly in
young children and are characterized by the presence of rhabdoid cells and inactivation of INI1 or
(extremely rarely) BRG1. The vast majority of AT/RTs are recognized as primary tumors; however,
rare RT/RT or INI1-deficient RT have been reported arising from other primary tumors. To better
characterize secondary PT, the investigators performed histological and molecular analyzes of four
PT arising from pleomorphic xanthoastrocytoma (PXA), anaplastic PXA, low-grade astrocytoma, or
ependymoma. Histologically, although conventional AT/RTs are not typically composed primarily
of rhabdoid cells, three secondary RTs were composed primarily of rhabdoid cells, two of which,
arising from (anaplastic) PXA, exhibited marked nuclear pleomorphism reminiscent of those in
precursor lesions. Regarding INI1 changes, although mutations including small indels are common
in conventional AT/RT, only one secondary RT had a mutation. Moreover, along with previously
reported cases, biallelicinactivation of INI1 in secondary RT was mainly due to biallelic focal and/or
broad deletions. Although traditional AT/RTs have stable chromosomal profiles, e.g. the frequency
of copy number changes involving chromosomes other than chromosome 22 is surprisingly low,
comparative genomic array hybridization analysis has revealed numerous copy number changes
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in secondary RT.

The so-called ghost tumors of the CNS, which are indicated by Frassanito P. et al. [23] are
also very rare tumors of the CNS. As the authors note, a ghost tumor (GhT) is a mass with
radiographic features consistent with a tumor diagnosis that, upon further investigation, is not a
tumor, although definitions in the literature are inconsistent and the incidence of GhT remains
uncertain. A review of the relevant literature was conducted to identify pediatric patients in whom
an initial misdiagnosis of a mass was described. An analysis of the differential features of the final
diagnosis and related clinical and radiological issues was carried out. Based on the study, GhT was
classified as follows: GhT | — lesions that disappear spontaneously during observation, also known
as “vanishing tumors”; GhT Il, non-neoplastic tumor-like mass lesions, also known as “tumor-like
lesions”; GhT Ill, anatomical variants of normal structures that mimic a tumor, also called “false
tumors.” The most misleading conditions and critical points in the differential diagnosis of these
cases are discussed. The following conclusions are drawn: GhT is a phenomenon with significant
implications for treatment and outcomes. In this context, the integration of clinical and
radiological data is critical for a thorough differential diagnosis and a consistent diagnostic
approach, which is necessary to make adequate treatment decisions. A thorough x-ray
examination is required. Atypical radiological images should raise a high level of suspicion,
including incidental lesions, which are increasingly encountered in daily practice as a result of
increased access to radiological testing, increased imaging sensitivity and exposure to defensive
medicine. If necessary, watchful waiting should be considered.

A very pressing issue, which is also covered in literary sources, is the presence of CNS tumors
during pregnancy. Eckenstein M., Thomas A.A. note [24] that CNS tumors, which typically affect
the very young or very old but span a spectrum of disease, can occur in any age group. Women of
reproductive age are more likely to suffer from benign tumors, including pituitary adenomas and
meningiomas, as well as aggressive intracranial malignancies, such as brain metastases and
glioblastoma, which are rare during pregnancy. Definitive treatment of CNS tumors may involve
multimodal therapy including surgery, radiation therapy, and chemotherapy, and each of these
treatments carries risks for the mother and developing fetus. CNS tumors often present with
complex and painful symptoms, such as headache and seizures, which must be monitored
throughout pregnancy. Decisions about timing of treatment during pregnancy or delaying
treatment until delivery, continuation or elective termination of pregnancy, and future family
planning and fertility are complex and require a multidisciplinary health care team to assess the
consequences for both mother and child. There are no guidelines or consensus recommendations
for the treatment of brain tumors during pregnancy, so individual treatment decisions are made
by the treating team based on experimental data, extrapolation of recommendations for
nonpregnant patients, and patient values and preferences.

Now let's discuss the aspects of diagnosing CNS tumors. EANO recommendations for the
diagnosis and treatment of diffuse adult gliomas are given by Weller M. et al. [25]. The authors
point out that in response to major changes in diagnostic algorithms and the publication of mature
results from various large clinical trials, the European Association of Neuro-Oncology (EANO) has
recognized the need to provide updated recommendations for the diagnosis and treatment of
adult patients with diffuse gliomas. Through these evidence-based guidelines, the EANO Task
Force provides recommendations for the diagnosis, treatment, and follow-up of adult patients
with diffuse gliomas. The diagnostic component is based on the updated WHO classification of
CNS tumors and subsequent recommendations from the Consortium to Inform Molecular and
Practical Approaches to CNS Tumor Taxonomy - not formally WHO (cIMPACT-NOW). Regarding
therapy, the authors formulated recommendations based on the results of recent practice-
changing clinical trials and also provided recommendations for neuropathological and
neuroradiological evaluation. In these guidelines, our colleagues defined the role of the primary
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treatment modalities of surgery, radiation therapy, and systemic pharmacotherapy, embracing
current advances and recognizing that unnecessary interventions and costs should be avoided.
This document is intended to be a reference resource for professionals involved in the
management of adult patients with diffuse gliomas, patients and caregivers, and healthcare
professionals.

Advances in diagnostic immunohistochemistry of primary CNS tumors were presented by
Meredith D.M. [26]. The author notes that as genomic characterization becomes increasingly
necessary for the accurate diagnosis of CNS tumors, the identification of rapidly detectable
biomarkers is equally important to avoid excessive costs and delays in initiating therapy. A
colleague describes new immunohistochemical markers that can be used to determine mutation
status, activation of signaling pathways, druggable targets, and cellular origin in many different
tumor types. In particular, recently added to the WHO classification of CNS tumors are gliomas
with IDH mutation, diffuse midline glioma, epithelioid glioblastoma, angiocentric glioma,
ependymoma with RELA rearrangement, embryonal tumors (medulloblastoma, atypical
teratoid/rhabdoid glioma), pineoblastoma, embryonal tumor with multilayered rosettes and other
genetically defined high-grade neuroepithelial tumors and meningiomas associated with germline
changes.

Sledzinska P. et al. [27] in their study describe prognostic and predictive biomarkers of
gliomas. The authors note that gliomas are the most common tumors of the CNS. New
technologies, including genetic testing and advanced statistical methods, are revolutionizing the
therapeutic approach to patients and opening up new treatment options. Moreover, the 2021
WHO classification of CNS tumors fundamentally changed the classification of gliomas and
included multiple molecular biomarkers. In adult patients, IDH mutations are a positive prognostic
marker and have the greatest prognostic significance. However, CDKN2A deletion in IDH-mutant
astrocytomas is a marker of higher grade of malignancy. Moreover, the presence of TERT
promoter mutations, EGFR alterations, or a combination of chromosome 7 gain and chromosome
10 loss converts IDH-wild-type astrocytoma to glioblastoma. In pediatric patients, changes in
H3F3A are the most important markers predicting worse outcome. MGMT promoter methylation
has the greatest clinical significance in predicting responses to temozolomide (TMZ). Conversely,
mismatch repair defects cause a hypermutation phenotype predictive of poor response to TMZ.
Finally, the authors discuss liquid biopsy as a promising diagnostic and prognostic tool, but further
work is needed to translate these new technologies into clinical practice.

The importance of the family of disintegrins and metalloproteinases (ADAM) in malignant
tumors of the CNS is discussed by tukaszewicz-Zajgc M. et al. [28]. The authors point out that
despite significant advances in diagnostic methods in medicine, CNS tumors, especially the most
common of them, gliomas, remain incurable with similar morbidity and mortality rates. A growing
body of literature suggests that extracellular matrix degradation by matrix metalloproteinases
(MMP) may be involved in the pathogenesis of CNS tumors. However, a subfamily of MMP known
as disintegrin and metalloproteinase (ADAM) proteins are unique due to both adhesive and
proteolytic activities. The authors note that ADAM12, ADAMTS4 and 5 have already been proven
to be involved in the proliferation and invasion of glioma cells. In addition, ADAM8 and ADAM19
correlate with glioma cell invasiveness and unfavorable survival, while ADAM9, -10 and -17 are
associated with tumor stage and histological type of gliomas, and can be used as prognostic
factors. Finally, colleagues conclude that several ADAM may serve as potential diagnostic and
prognostic biomarkers, as well as therapeutic targets, for CNS malignancies. However, future
studies on the biology of ADAM should be conducted to elucidate new strategies for tumor
diagnosis and treatment of patients with these malignancies.

Khan I.N. et al. [29] also talk about modern new biomarkers of CNS tumors and the
possibilities of their diagnostic, prognostic, and therapeutic use. In their work, the authors note
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that recent investments in research related to the discovery of specific tumor biomarkers
important for effective diagnosis and prognosis are beginning to bear fruit. Key biomarkers have
the potential to outweigh traditional radiological or pathological methods, providing specificity for
early detection when combined with tumor molecular profiling and clinical associations. Few
biomarkers have been approved by regulatory authorities for the treatment of CNS tumors,
despite the evaluation of a large number of CNS tumor-related markers in clinical trials. Traditional
CNS tumor biomarkers include 1p/19q co-deletion, O6-methylguanine-DNA methyltransferase
methylation, and IDH1/IDH2 mutations. Recently tested CNS tumor biomarkers include VEGFR-2,
EGFRvIII, IL2, PDGFR, MMP, BRAF, STAT3, PTEN, TERT, AKT, NF2, and BCL2. Additional studies have
identified more and more novel microRNA, circular RNA, and long noncoding RNA as promising
biomarkers. Microvesicle studies point to exosomes as promising, less invasive biomarkers that
can be isolated from the serum of cancer patients. In addition, cancer stem cell-related (CSC)
molecules such as CD133, SOX2, and Nestin, used as CNS tumor biomarkers, can provide effective
monitoring of cancer progression and/or surveillance for the emergence of new drug-resistant
cells. Established protocols using new molecular markers in diagnosis, prognosis and drug
development will usher in a new era of precision and personalized neuro-oncology. It is expected
that the presented data will help optimize the process of biomarker research and development.

The visualization of primary CNS tumors before and after treatment in the molecular and
genetic epoch is discussed by Ahn S.S. and Cha S. [30]. They point out that recent advances in the
molecular and genetic characterization of CNS tumors have opened a new page in the
classification, diagnosis, and prognostic evaluation of tumors. In this emerging and rapidly evolving
era of molecular genetics, imaging plays a critical role in preoperative diagnosis and surgical
planning, molecular marker prediction, targeted treatment planning, and posttherapeutic
evaluation of CNS tumors. The authors provide an overview of modern imaging methods related
to the molecular genetic classification of CNS tumors. Researchers have emphasized correlations
between imaging features and specific molecular genetic markers and post-therapy imaging used
for therapeutic evaluation.

Also, modern advances in the field of imaging of CNS tumors are reported by Huang R.Y,,
Pope W.B. [31]. In this article, the authors review recent advances in the use of standard and
advanced imaging techniques for the diagnosis and treatment of CNS tumors, including glioma
and brain metastases. With the recent shift from a histological approach to classifying CNS tumors
to an approach that integrates histology with molecular information about the tumor, imaging
approaches for CNS tumors have also been adapted to this new framework. Several challenges
associated with the diagnosis and treatment of CNS tumors, such as tumor differentiation from
treatment-related imaging changes, require further progress to bring advanced imaging
techniques to clinical use.

An interesting and advanced method for molecular pathological profiling of selected CNS
tumors using MLPA is described by Dolinova I. et al. [32]. The authors note that modern progress
and growing knowledge about the genetic causes of cancer are opening up new possibilities for
its treatment. However, it is necessary to combine the results obtained using classical pathological
methods with sensitive, multiplex molecular pathological methods. A method that meets the
necessary criteria is MLPA, based on a multiplex PCR reaction. This method detects both changes
in gene copy number and DNA methylation, and, equally important, point mutations. The MLPA
reaction is applicable even to highly fragmented DNA. At the same time, it is a reliable method
that can be used on standard thermal cyclers: the fluorescent label on the tip requires automatic
sequencers. Up to 50 genetic markers can be tested in one reaction, allowing diagnostic and
prognostic conclusions to be drawn. All these features lead to the routine use of MLPA analysis
not only in diagnosis but also in cancer research.

The current role and future potential of detecting circulating tumor DNA (ctDNA) in the
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cerebrospinal fluid for the diagnosis and treatment of pediatric CNS tumors is presented by Miller
A.M., Karajannis M.A. [33]. The authors point out to clinicians that most CNS tumors in children
are located in distinct anatomical regions, making surgical resection, and in some cases even
biopsy, risky or impossible. This diagnostic difficulty, coupled with the move toward molecular
classification for diagnosis, has highlighted the urgent need to develop minimally invasive ways to
obtain diagnostic information. In non-CNS solid tumors, detection of ctDNA in plasma and other
body fluids has become part of routine practice and clinical trial design to guide molecular targeted
therapy selection and longitudinal monitoring. However, in primary CNS tumors, detection of
ctDNA in plasma is challenging. This is likely due, at least in part, to anatomical factors such as the
blood-brain barrier. Because of the proximity of primary CNS tumors to the cerebrospinal fluid
(CSF) space, researchers have turned to CSF as a rich alternative source of ctDNA. Although
numerous studies have now demonstrated the feasibility of detecting CSF ctDNA in various types
of pediatric CNS tumors, the optimal role and utility of CSF ctDNA in the clinical setting has not
been established. Additionally, this work explores the promising opportunities that lie ahead for
the integration of CSF ctDNA liquid biopsy into clinical care and clinical trial design.

Speaking about the treatment of CNS tumors, it is multifaceted and corresponds to accepted
protocols. For example, Redjal N. et al. [34], in their work on guidelines for the treatment of CNS
tumors, emphasize that evidence-based clinical practice guidelines for the treatment of CNS
tumors continue to be developed and updated through the work of the Joint Tumor Section of the
Congress of Neurological Surgeons and the American Neurological Association. The guidelines are
created using the most current and clinically relevant evidence using systematic methodologies
that categorize the available evidence and provide recommendations for clinical practice. This
update summarizes the Tumor Section recommendations developed over the past 5 years for non-
functioning pituitary adenomas, low-grade gliomas, vestibular schwannomas, and metastatic
brain tumors.

The modern role of radiation therapy in the treatment of malignant tumors of the CNS is
discussed by Faroogi A. et al. [35]. The researchers note that the current WHO classification of
CNS tumors has undergone significant restructuring, and for the first time, gliomas are classified
according to both molecular and histological parameters that determine the treatment of glioma.
Radiation for intermediate-risk meningiomas improves progression-free survival compared with
historical controls, and studies of atypical meningiomas are ongoing. For brain metastases, the use
of stereotactic radiosurgery has entered clinical practice for a larger number of lesions. In addition,
whole-brain irradiation while sparing the hippocampus holds promise for preserving
neurocognitive function. This work summarizes the evolving role of radiation therapy in the
treatment of CNS malignancies.

The role of partial therapy in the treatment of tumors of the skull base and CNS tumors is
revealed in their study by Diehl C.D. et al. [36]. The authors point to the fact that radiation therapy
is the basis of interdisciplinary treatment of tumors of the skull base and brain. Technical
innovations over the past two decades have allowed for more precise treatment with better
preservation of adjacent healthy tissue to prevent treatment-related side effects that affect
patients' quality of life. Proton and charged ion particle therapy provides favorable kinetics with a
sharp accumulation of dose at a well-defined depth (Bragg peak) and a sharp decline in radiation
beyond this maximum. This review highlights the role of particle therapy in the treatment of
primary brain tumors and skull base tumors.

The effectiveness of therapeutic targeting of membrane-bound proteins in CNS tumors was
reported by Roy P.K. et al. [37]. Colleagues draw attention to the fact that the activity of the most
complex system, which is the CNS, is deeply regulated by a huge number of membrane-associated
proteins (MAP). A slight change stimulates huge chemical changes, and the induced reaction is
organized by MAP, which acts as a receptor for that chemical or a channel that allows for the flow
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of ions. Small changes in the activity or expression of these MAP lead to serious consequences
such as cognitive impairment, memory loss, or cancer. CNS tumors are heterogeneous in nature
and difficult to treat due to random mutations in MAP; for example, overexpression of
EGFRVIII/TGFBR/VEGFR, alteration of adhesion molecules a5B3, integrin/SEMA3A, imbalance of
ion channel proteins, etc. Extensive research is currently being carried out to develop new
therapeutic approaches using these proteins, such as targeted cytotoxic radiotherapy, drug
delivery, and prodrug activation, blocking receptors such as GluA1l, development of a viral vector
against a cell surface receptor. The combinatorial approach of these strategies along with the
traditional one may turn out to be more promising.

The pharmacokinetic properties of anticancer drugs for the treatment of CNS tumors are
covered in detail in their work by Jacus M.O. et al. [38]. The authors emphasize that despite
significant improvements in outcomes for patients with hematologic malignancies and solid
tumors over the past 10 years, patients with primary or metastatic brain tumors continue to have
a poor prognosis. The primary reason for this is the inability of many chemotherapy drugs to enter
the brain and brain tumors in concentrations high enough to produce antitumor effects due to
unique barriers and efflux transporters. Several studies have recently been published examining
the CNS pharmacokinetics of various anticancer drugs in patients with primary and metastatic
brain tumors. To summarize recent advances in the field, this review critically examines studies
published over the past 9 years examining the brain and cerebrospinal fluid penetration of
clinically available anticancer agents in patients with CNS tumors. Researchers note that despite
advances in the treatment of many types of cancer, CNS tumors continue to be one of the most
difficult to treat malignancies, accounting for a significant portion of cancer deaths in adults and
children. Between 1995 and 2011, 5-year survival rates ranged from ~5% for patients with
glioblastoma to ~83% for patients with ependymal tumors, with little change in survival over this
time period. In children under 19 years of age, malignant brain tumors are the leading cause of
cancer death. Five-year survival rates for pediatric CNS tumors vary widely depending on tumor
type: patients with glioblastoma tumors have an 18% survival rate, compared with patients with
pilocytic astrocytoma, who have a 97% survival rate. In addition to primary CNS tumors, the
incidence of CNS metastases in patients with hematologic malignancies and solid tumors is
increasing, and treatment options for these patients remain limited. The morbidity and poor
prognosis of patients with primary CNS tumors and CNS metastases highlight the need to develop
new and more successful treatments. It is critical that researchers in drug development for these
indications utilize knowledge of the unique pharmacokinetic properties required for drug
penetration into the CNS, as well as the biological properties of the disease. Although many studies
have been published describing the pharmacokinetics of drugs used to treat brain tumors in the
CNS, interpretation of the results can be controversial due to differences in study designs and
methodologies. Therefore, the purpose of this review is to provide a comprehensive and critical
assessment of pharmacokinetic studies conducted from 2006 to the present that have examined
the CNS distribution of drugs used to treat primary CNS tumors or CNS metastases.

| would also like to dwell on the work of Gatson N.T.N. [39], dedicated to the treatment of
CNS tumors during pregnancy. This article discusses current recommendations and special
considerations for the treatment of CNS tumors in pregnant women and provides case examples
to highlight important clinical concepts. The researchers note that given that nearly 60% of all
intracranial and spinal tumors, including both primary and metastatic tumors, malignant or
benign, are diagnosed in women, it is fair to draw attention to the unigue management
considerations that relate to women during specific phases of their lives, such as pregnancy. The
pregnancy phase is characterized by changes in hormonal, immunological and other physiological
reactions. Although substantial evidence supports the influence of pregnancy on tumor
tumorigenicity, the cumulative effect of the pregnancy state on brain tumor biology remains
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elusive. Moreover, as innovative cancer treatments and surveillance technologies develop,
healthcare providers must consider new potential risks to safely maintain a pregnancy. The
authors emphasize that informed neuro-oncology practice regarding safer surgical, radiation,
medical, device, and imaging modalities is critical to maintaining pregnancy and fertility in cancer
patients. Expanding this knowledge depends on advocacy and commitment to developing
equitable and interdisciplinary research in this area. It also requires a focus on patient-reported
outcomes and patient-centered conversations to provide the best care for pregnant women with
CNS tumors.

Now, as for this pathology in our country. The morbidity of CNS tumors in the Republic of
Kazakhstan in 2022 was 4.2 (4.1 - men; 4.3 - women) per 100 thousand population with a growth
rate compared to the previous year of 4.5% (4.0 - in 2021 year), which in absolute numbers
amounted to 815 people (765 cases in 2021), taking 16th rank. The share of cases diagnosed for
the first time in life, recorded by oncology organizations, was 2.3%, the same as a year earlier. At
the same time, 387 people fell ill among men (specific gravity - 2.6%, rank 12), women - 428
(specific gravity - 2.1%, rank 14). Despite the fact that more women fell ill, the share and ranking
of places turned out to be lower. This is, of course, due to the high morbidity of breast cancer in
the female population (5171 people) and oncogynecological pathology - cervical cancer (1934
women), uterine cancer (1315 cases) and ovarian cancer (1201 women [40].

The morbidity of CNS tumors was found to be higher than the national average in 9 regions
of the country: Zhetysu - 7.4 (maximum); Aktobe - 6.2; Almaty city —5.4; Pavlodar — 5.0; Karaganda
- 4.8; Kostanay - 4.7; North Kazakhstan - 4.6; Zhambyl - 4.5 and Akmola - 4.3. In parity with the
republican average - Astana. The indicator is also lower than the national average in 9 regions: in
Shymkent city - 2.2 (the lowest level); Turkestan - 2.3; West Kazakhstan — 2.8; Abay - 3.1;
Mangystau - 3.5; Almaty and Kyzylorda — 3.8; East Kazakhstan and Atyrau - 4.1 regions per 100
thousand population.

The mortality rate from this pathology was 1.6 (men — 1.9; women — 1.4) per 100 thousand
population. In the structure of causes of mortality for people of both sexes in 2022, this pathology
ranks 13th, amounting to 2.4%, and in absolute numbers - 319 people. Of these: 182 are men
(share: 2.6%, 12th place); 137 — women (share — 2.2%, 13th place).

The regions where the mortality rate from CNS tumors is higher than the national average
(1.6 per 100 thousand population) include: North Kazakhstan — 3.2 (maximum level); East
Kazakhstan — 3.0; Pavlodar - 2.4; Kostanay - 2.2; Karaganda - 2.1; Zhetysu and Almaty city — 2.0;
Akmola and Astana - 1.9; Zhambyl and West Kazakhstan — 1.8. The lowest indicators were noted
in Kyzylorda - 0.6 (minimum level); Shymkent city — 0.7; Mangystau - 0.9; Almaty — 1.0; Turkestan
and Aktobe - 1.1; Abay and Atyrau regions — 1.5 regions per 100 thousand population [40].

The number of deaths from malignant tumors of the CNS that were not registered with
oncology organizations and were diagnosed posthumously in the Republic of Kazakhstan was 15
people; at the same time, the share was 1.8% and 6th ranking place.

At the same time, the one-year mortality rate was 18.2%, taking, together with malignant
tumors of connective and soft tissues, 11th ranking place in this indicator. The ratio between one-
year mortality and neglect (stage IV) was 11.3 in 2022 and this is the highest figure among all
nosological forms of malignant neoplasms in our country. At the same time, let us recall that the
furthest distance from “1” is the worst ratio between the indicators of one-year mortality and
neglect. In other words, this is the worst indicator, and the closest “competitor” - esophageal
cancer - lagged behind by more than 2 times (the ratio between one-year mortality and neglect is
5.2).

The regions where the proportion of patients with early stage | of the pathology in question
is above the national average (6.3% - 6th rank among the worst indicators) include the following
regions: Astana city - 39.6%; (maximum indicator); North Kazakhstan - 20.0%; Aktobe - 14.0% and
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Almaty city - 8.9%.

The lowest rates of early diagnosis were stated in: Abay, Almaty, East Kazakhstan, West
Kazakhstan, Zhambyl, Zhetysu, Mangistau, Kyzylorda, Kostanay, Turkestan and Shymkent city -
0.0% (i.e., not a single patient with tumors of the CNS detected at stage | of the disease); Pavlodar
- 2.8%; Karaganda - 3.2%; Atyrau - 3.6% and Akmola - 5.9% regions of the country [40].

Unfortunately, for a number of reasons, which include objective reasons, only every fourth
patient with malignant neoplasms of the CNS is detected in the early (I-1l) stages of this pathology.

The regions where the proportion of patients with CNS tumors detected at stages I-ll is
above the national average (23.3% - 4th rank “from the bottom”) include the following regions.
There are 3 regions in the top three uncontested leaders: Aktobe - 86.0% (the maximum value in
the republic); Shymkent city - 84.0% and Pavlodar - 72.2%. Next, by a large margin, are: Astana
city - 41.5%; North Kazakhstan - 36.0%; Karaganda - 29.0% of the region and Almaty city - 28.6%.
At the same time, not a single patient was identified at the early stages in: Abay, Almaty, Zhambyl,
Zhetysu, Mangistau, Kyzylorda and Kostanay regions - 0.0%. Low rates of early diagnosis were also
stated: in Turkestan - 2.1%; East Kazakhstan — 4.0%; West Kazakhstan — 6.3%; Atyrau - 7.1% and
Akmola - 8.8% regions of our republic [40].

As is clearly seen from the above data across the country, there is a very wide range in early
diagnosis indicators, from very good to depressing. Of course, it is necessary to take into account
migration processes and other factors influencing early diagnosis rates, but nevertheless, the
results speak for themselves.

The proportion of stage IV CNS tumors among all nosological forms of malignant neoplasms
was 3.8%. Despite the fact that this is only the 24th ranking place for this indicator, there are no
illusions in this regard, since in the early (I-Il) stages, as noted above, 23.3% of patients were
identified. The overwhelming number of patients with CNS tumors were identified at locally
advanced stage Il of the disease with locoregional involvement, amounting to 72.9%.

As for the average republican indicator of the share of stage IV, the Karaganda region stands
out against this background, where this parameter was 35.5%. This is followed by the following
regions: Pavlodar - 5.6%; Turkestan - 4.3%; Shymkent city — 4.0%; Astana city — 1.9%; Aktobe -
1.8%; Almaty city — 0.9%. In the remaining 12 areas, advanced stage IV was not detected [40].

Statistical data on patients diagnosed with malignant neoplasm who have been under
observation for 5 years or more and continue to be observed in 2022 showed that the number of
patients under the supervision of oncological organizations in Kazakhstan for more than five years
continued to grow and at the end of the reporting year amounted to 110790 people, with an
increase of 6.6% (2021 - 103,935 people, +4.4%) (form No. 7). The share of this category of
patients or five-year survival rate for malignant neoplasms with an upward trend is 55.3% (55.0%
in 2021).

We cannot ignore such an important clinical aspect as the coverage in the Republic of
Kazakhstan of special treatment for patients diagnosed with a malignant neoplasm of the CNS for
the first time in their lives. At the end of 2022, the absolute number of people who completed
specialized treatment was 334 people, with even more continuing treatment - 344 patients. The
following results were obtained in percentage terms by methods and types of treatment. Only
19.8% of patients received surgical treatment, only radiation — 16.8%, only medication — 4.8%,
combined —31.4%, complex — 21.9% and chemo-radiation — 2.1%.

Further regarding the five-year survival rate of patients. As for CNS tumors, at the end of
2022, 4,730 people were registered at the dispensary, or 24.3 per 100 thousand population. At
the end of 2021 - 4487 patients or 23.5 per 100 thousand population, respectively.

At the same time, the mortality rate of the observed contingents in 2022 decreased
compared to the previous year and amounted to 6.7% in 2022 (8.1% in 2021).

The five-year survival rate of patients with CNS tumors was 55.6% in 2022 and 54.2% in 2021
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[40].

Summarizing the above, we can conclude that malignant neoplasms of the CNS occupy a
significant place among all existing malignant tumors of other localizations. At the same time,
despite the small percentage of patients detected at stage IV, taking into account a number of
factors, early diagnostic indicators do not allow oncologists to “sleep peacefully”, since locally
advanced stage Ill, which significantly predominates over all stages, in addition to its prevalence
itself, gives a large number of complications in connection with the location of vital centers and
tissue structures near the primary focus and locoregional metastases. The variability and veiling
of symptoms, its similarity with various non-core processes, leads to neglect of the disease. All this
requires both oncologists and, first of all, primary health care workers and, of course, neurologists
to increase the level of oncological alertness, inform the population about early symptoms that
may indicate this pathology or the onset of proliferative changes and carrying out high-tech
diagnostic measures and, as a result, timely treatment. People at risk due to a genetic factor are
recommended to visit a neurologist annually and, if necessary, undergo examination.

The new version of the WHO CNS5 Tumor Classification has opened up a number of
possibilities for the interpretation of clinical data, as well as major changes that increase the role
of molecular diagnostics in the classification of CNS tumors and discoveries of diagnostic,
prognostic and therapeutic value by informing specialists about molecular and practical
approaches to CNS tumor taxonomy. The molecular mechanisms of oncogenesis have been
systematized. Both updated recommendations regarding diagnostic criteria for CNS tumors and
new tumor types and subtypes are presented, some of which are based on new diagnostic
technologies such as DNA methyloma profiling.

An epidemiological assessment of the situation with tumors of the central nervous system
in our country suggests that there are sometimes significant differences between regions not only
in morbidity rates, but also in the parameters of early diagnosis and mortality from this pathology.
In connection with the above, this pathology continues to be a serious problem of modern clinical
oncology.
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Abstract

The present article introduces the development of an innovative smartphone user
authentication model based on their individual behavior. The developed model takes into account
parameters such as text input, typing speed, device grip style, angular velocity and acceleration,
and motion dynamics. The model proposed in this study aims to increase the level of security of
mobile devices by leveraging the uniqueness and inimitability of users’ behavioral characteristics.
It offers an effective mechanism for identifying smartphone users, eliminating the possibility of
unauthorized access to personal data.

Modern authentication methods, such as pin codes, patterns and biometrics, have their
limitations and vulnerabilities that can be used by attackers to gain unauthorized access to mobile
devices. In this context, the development of an authentication model based on user behavioral
characteristics is a promising direction in the field of information security.

According to source [1], over the past ten years, the number of malware attacks has
increased across all mobile platforms: up to 812.67 malware in 2018, in addition to these, the
number of stolen or lost smartphones has increased over the past few years. Thus, protecting this
device becomes a necessity.

Existing traditional authentication methods, which are mainly PINs and passwords, face
significant shortcomings while remaining vulnerable to various types of attacks, as mentioned in
recent literature [2]. As such, they are neither particularly suitable for use, since they are regularly
forgotten, nor completely safe, since they are vulnerable enough to be guessed or stolen. This fact
also creates a usability problem, as 70% of smartphone users find PINs and passwords very
annoying and prefer not to use them, as reported by a recent study by H. M. Wood [3].

A study by Takoua Guiga [4] states that one of the main advantages of behavioral
biometrics is its dependence on the user's actions and habits, making it an ideal candidate for
transparent user authentication.

According to N. L. Clarke [5], transparent authentication can be achieved using any
authentication approach that provides a sample needed for verification.

Consequently, to improve the security of the smartphone as a personal device, researchers
have expanded their interest in developing more effective authentication mechanisms based on
biometric methods, considering them unique to one person and virtually impossible to
compromise. We are talking about the use of various data based on measurements and
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characteristics of parts of the user's body, called physiological modalities, such as facial
recognition, fingerprints, hand geometry, iris recognition, etc.

The proposed model is based on the analysis of unique behavioral patterns of smartphone
users. To do this, data is collected about specific user actions, such as text input method, typing
speed, manner of holding the device, angular velocity and acceleration, motion dynamics and
other parameters that can be used to identify a specific user.

Characteristics of the user behavior based authentication model:

1.Data collection: The model collects information about the wuser’s behavioral
characteristics, such as:

- Time spent entering text. The more time spent on input, the greater the impact of this
factor on the overall result.

- Typing speed. The faster the text is typed, the faster the input ends and the less influence
this factor has on the overall result.

- Angular velocity of the device. This factor describes the rate at which the angle of the
device changes, which can affect the accuracy and speed of input.

- Device acceleration. Acceleration can affect the stability of the device's hold and
therefore the quality of input.

- Rotation angle of the device. This measure describes the angle between the start and end
position of the device, which can also affect the text input process.

- Dynamics of movement. This component takes into account the overall dynamics of the
device's movement during text entry, which affects the overall efficiency of the process.

2. Taking into account all these factors, formula (1) evaluates their influence on the result
of text input, allowing one to take into account various aspects of user behavior and device
movements when assessing the quality and speed of input.

F=(T+S)*M*(V+A)*(W+A)*D(1)

Where:

T - time spent entering text;

S - typing speed;

M is a coefficient that takes into account the manner in which the device is
held;

V is the angular velocity of the device;

A - device acceleration;

W - angle of rotation of the device;

D - motion dynamics.

3. Data processing: The received data is analyzed and processed using machine learning
and statistical analysis methods to identify unique user behavioral patterns.

4. User identification: Based on the results obtained, the model identifies the user by
comparing current behavioral characteristics with previously established patterns.

Results

A model for student verification has been developed, characterized by decision-making
based on behavioral data collected while using a personal mobile device.

A mathematical formula that takes into account text input data, typing speed, manner of
holding the device, angular velocity and acceleration, and motion dynamics. Taking all these
factors into account, the formula evaluates their impact on the result of text input, allowing you
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to take into account various aspects of user behavior and device movements when assessing the
quality and speed of input.

The experiments performed showed the high efficiency of the proposed model. The
accuracy of user identification based on his behavior was more than 95%, which indicates a high
level of reliability of this approach. In addition, the model has shown resistance to various types
of attacks aimed at bypassing the authentication system.

Conclusion

The developed model for smartphone user authentication based on his behavior is a
promising solution for ensuring the security of mobile devices. Its implementation will increase
the level of protection of users’ personal data and reduce the risk of unauthorized access to mobile
devices. Further research is aimed at improving the accuracy of the model and expanding its
functionality for various types of mobile devices.

References:

1.A.Zacks, “Malware statistics, trends and facts in 2019,” 2018. [Online]
Available:https://www.safetydetective.com/blog/malware-statistics/.[Accessed: 15- Apr- 2019].

2.0. Berkman and O. M. Ostrovsky, “The unbearable lightness of pin cracking,” in Financial
Cryptography and Data Security, S. Dietrich and R. Dhamija, Eds. Berlin, Heidelberg: Springer Berlin
Heidelberg, 2007, pp. 224-238.

3. H. M. Wood, The use of passwords for controlled access to computer resources. US
Departmentof Commerce, National Bureau of Standards, 1977, vol. 500, no. 9.

4 Takoua Guiga, Christophe Rosenberger, Jean-Jacques Schwartzmann. Behavioural
Authentication Based on Smartphone Protected Personal Communication Data. Summer School
on Biometrics and Forensics, May 2019, Alghero, Italy.

5. N. L. Clarke and S. M. Furnell, “Authenticating mobile phone users using keystroke
analysis,” International Journal of Information Security, vol. 6, no. 1, pp. 1-14, Jan 2007. [Online].

178



«Research Reviews» (March 1, 2024). Prague, Czech republic

Investigation of the hydraulic shock
method of water lifting from watercourses

Sarkynov Yerbol

Candidate of Technical Sciences, Faculty of Engineering and Technology — Kazakh National
Agrarian Research University, Almaty, Kazakhstan

Zhakupova Zhanar

PhD, Faculty of Water, Land and Forest Resources — Kazakh National Agrarian Research
University, Almaty, Kazakhstan

Ardakova Aizhan

master, Faculty of Engineering and Technology — Kazakh National Agrarian Research
University, Almaty, Kazakhstan

Dyussenbiyeva Akerke

master, Faculty of Engineering and Technology — Kazakh National Agrarian Research
University, Almaty, Kazakhstan

Abstract: The most affordable type of water supply, which does not require high costs, are
terrestrial water sources - natural and artificial, most of which can use kinetic energy of moving
water as an energy source to drive alternative pumping units operating on energy-saving and
environmentally friendly water lifting technology, allowing to increase the efficiency of
mechanization of water supply for household and household needs of the agricultural consumer.
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Introduction

Currently, all over the world, including in Kazakhstan, due to the shortage of a traditional energy
source (fuel), in the fuel and energy system and in order to save it for future generations, as well
as reduce the rate of environmental degradation, they are coming to use renewable energy
sources (wind, water and biogas).

Due to the lack of alternative pumping units on the market, agricultural and other consumers
located in the areas of watercourses are forced to use traditional centrifugal pumping units
powered by internal combustion engines, which require high operating costs, including expensive
fuel.

The problem of effective water supply using natural energy resources of water in modern
conditions is promising and relevant, the solution of which is rationally carried out from shallow
watercourses by a pumping unit using a hydraulic shock method of water lifting. The design of
which, according to the technical solution, is simple and reliable in operation and does not worsen
the ecology of the environment.

Method of research.

Carried out taking into account the developed schematic diagram of the pumping unit, the
research methodology of which consisted in using the law of continuity of the flow of water in the
receiving part and the feed pipeline, using the Bernoulli equation for the inlet and outlet sections

179




I Proceedings of the 5th International Scientific Conference

of the receiving part and the feed pipeline and the theory of Zhukovsky N. E. on direct hydraulic
shock in a closed water pipeline [1].

The research was aimed at determining the analytical dependence between the input and output
parameters of a pumping unit during the technological process of its steady-state operation. On
the basis of which its main technological parameters are determined: pressure, supply, useful and
expended power and efficiency.

Pressure of the pumping unit:

1 1
HHy=Hr+g'(UZ—U§)+E‘(U—U3 K)'I)/ml(l)
1
HH =HI‘+£.(UZ_UHZ)_hUHr m, (2)
Vini ., Vdi
= 360 S a2 g

{; - the coefficient of local resistance in the receiving part and feed line;
Umi - water velocity in places creating local resistance, m/s;
- water velocity in pipelines of different diameters, m/s;
Aipi - coefficient of friction in pipelines;
L., - the length of the pipeline of different diameters, m;
Hry - the pressure created in the pumping unit from the use of hydraulic shock, [3]:

Hy == (v —v3) =2, m, (4)
g t3¢

v3 - the average velocity of water in the feed line when the shock valve is closed (vs=f(tss) ), m/s;
tsp - the actual closing time of the impact valve (according to experimental data in open
pipelines t3=0.1 ... 0.3s), s;

Lwp - the total length of the feed pipeline, m;

hvia - pressure loss in the discharge valve of the pumping unit, m:

2

Vkn
hv}m = ZKJI ' Z; m, (5)

Uk - coefficient of local resistance in the discharge valve;
Ukn - Water velocity in the flow section of the discharge valve seat, m/s.

Pumping unit supply:
— _r 2 2 3
QHy_Q_QC6_Z'(U'd _UC6'dc6'K)rM/Cf (6)

Q, Qe - the total water consumption of the pumping unit and for discharge through the
through hole of the shock valve seat, m3/s;
U, Ues - Water velocity in the feed pipe and in the through hole of the shock valve seat, m/s;
d, des internal dimensions of the feed pipe and the opening of the shock valve seat, m;
K - the utilization factor of the through-section area of the shock valve seat.
Useful and expended power:
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anp'g'QHy'HHy'Wr (7)

H.y — the pressure of the pumping unit is determined by the formula (1), m
vi
N3:p.g'Q.(HF+5)/W/ (8)

Nn, Nuy — useful and expended power of the pumping unit, W;
Hr — geometric pressure, m;
Un — water velocity in the receiving part of the pipeline (in the watercourse), m/s.

Efficiency of the pumping unit:

My = —L (©)
Q-(Hr+$
The obtained theoretical foundations served as the basis for determining the parameters of the
pumping unit, manufacturing an experimental sample and conducting experimental studies on a
specially prepared stand simulating a watercourse: water velocity - 1 ... 5m/s, pressure - 0.5 ... 10,
water flow - 0 ... 0.020 m3/s, providing the necessary technological modes when experimental

studies.

The purpose of experimental research is to study the technological process of lifting water from
watercourses by a hydraulic shock method, choosing rational options for the receiving part of the
feed pipeline and the hydraulic shock valve, determining pressure losses and the coefficient of
local resistance in the shock valve, the optimal length of the feed pipeline, verifying the reliability
of theoretical dependencies and determining the main parameters of the pumping unit.

Results of research.

The main technological and technical parameters of a hydraulic ram pumping unit are the
following: the water velocity in the intake filter, the internal diameters of the intake filter, the
intake pipeline, the diameters of the passable sections of the shock and discharge valves, the
diameter of the pipeline (sleeve), the length of the submersible pipeline, the weight of the load
for switching the shock valve m.

The speed of water movement in the intake filter is determined by the empirical formula
(3), at the optimal value of which siltation, as well as the formation of sludge and ice, is prevented
[2]:

v = ()%, m/c, (10)

t, - estimated minimum outdoor air temperature, °C.
t,=5..10°C, v, = (5...10) °®¢~ 1,1... 1,15 m/s.
We accept the calculated value v, = 1,5m/s.
The internal diameters of the receiving filter and the receiving pipeline are determined from
the equation of fluid flow through the flow section known in hydrodynamics:

dp= | =2 m (11)

pemug
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do= /ﬂ = 0,0824 m.
0,75-3,14-1,5

The inner diameter of the receiving pipeline d tr is determined by the formula:

d _\/4~QB: \/4—~0,006:0'06M’ (12)

P\ v, 3,14-1,5
Un - the water velocity in the intake filter is 1.2 ... 3 m/s, we take the average value of up = 1.5 m/s.
We accept a pipeline according to GOST- 3262 -75, size 75 3.5 mm with an internal diameter
d=68 mm.

The diameter of the sleeve is determined based on the formula for determining the water

supply:
d, = /ﬂ: /ﬂ =0,029Mm, (13)
TV 3,14-1,5
=25 — 0,001 — pumping unit feed, ™;
Q—3600 =0, — — pumping unit feed, —;

U - the speed of water movement at the inlet of the submersible pipeline, m/s, (We accept 1.5
m/s).
We accept a sleeve close in design diameter d ;= 32mm.
We determine the actual speed of water movement in the pressure hose:
4-Q 4-0,001
% :\/ :J = 1,33 m/s. (14)

m-d} 3,14 - 0,0322

The diameters of the impact valve and the discharge valve, are determined by the formula
(11), taking the velocity of water movement equal in the submersible pipeline:

4-Q 4-0,006
dy|-( = 2= = 0,07 M,
Uy 3,14:1,5

We accept a diameter equal to the diameter of the submersible pipeline dyx = dwp= 68 mm.
In the discharge valve un = 1,5...3 m/s, accept us = 3m/s:

4. 4-0,001
do = / Q. /— — 0,02m.
Ty 3,143

The length of the submersible pipeline of the pumping unit is determined from the basic
equation of the hydraulic shock process used in the technological process of water lifting,
according to the following formula:

_ Hyg-tsp
P 2w Y

L (15)
Hy - the pressure in the pumping unit, which creates the effect of a water hammer, m (H, = H
p=10m);

typ - the actual closing time of the impact valve, s ( ti = 0,2..08 g,
according to experimental data);
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U, U3 - the maximum water velocity in the submersible pipeline of the pumping unit and at
the time of closing the shock valve, m/s,(v = 2,62%, vz = 0).

10:9,810,5 B

1 = 3 G ezm0) 9,36M, We accept Ly, =9 M.
The weight of the counterweight load for switching the impact valve is determined from
the condition of equality of forces acting on the impact valve from the pressure force of moving
water and from the weight force of the counterweight load, according to the following formulas:

V2P h
Mpin = 8g ﬂ'D}%H'h—l:,kg (16)
wp h
mmax:@'(Ugn'DI%n-}'U;ZL'D;%)'h_I:rkg (17)

Mumin» Mmax - the weight of the counterweight load is minimum without a hemispherical disk

and maximum with a hemispherical disk, kg;

Ukn, Ug- the maximum velocity of water flowing around the impact valve and the
hemispherical disk, respectively , m/s;

D», D, - the diameters of the impact valve and the hemispherical disc of the counterweight,
which perceive the pressure of water movement, m;

hs , hr—the distance from the axis of rotation of the counterweight, respectively, to the center
of gravity of the load, m.

Ukn = ZU = 1,97 M/C , Dan 0,085 M, hB = 0,08 M AN hr = 0,1 M, D|-(/1= 0,085 M,

1,972 - 1000 , 0,08
Mpin = ~8.981 3,14+ 0,085 o1 = 0,897 xr,

V= 20 = 1,97 M/C, Uz=U = 2,62 M/c, D= 0,085 m,
Da=0,094, , he=0,08 M1 h;=0,1 m,

3,14 - 1000 , , , ,. 0,08
Mmax = 8—9,81 : (1,97 ' 0,085 + 2,62 : 0,094 ) : W = 2,85 KT,

SKcnepumeHmMasibHble Ucc1e008aHUA 2UOPOMAPAHHOU HACOCHOU YyCMAaHOBKU.

According to the developed design and technological scheme of the hydraulic ram pumping
unit, experimental studies were carried out on a specially prepared stand, the pressure of which
was created within 0.5; 1.0; 1.5; 2.0; 5.0 m of the water column.

According to the experimental data obtained, the parameters of the pumping unit were
calculated using the following formulas.
Water supply and flow rate of the pumping unit:

m
=1

Q; = Zm—L m3/s, (18)

7
i=1 t3;

Vi —the amount of water raised or consumed per experience, m3;
t3i— the measurement time of the raised or consumed volume of water, s.
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Pressure of the pumping unit:
H,, =H,th,  m, (19)

Hw — pressure gauge readings in the discharge pipe, m;

hm — the height of the axis of the model pressure gauge relative to the axis of the discharge
pipe, m.
Useful power and efficiency of the pumping unit:

Nn=p'g'QHy'HHyzp'g'QHy'(HMihM)r (20)

T] _ ﬁ _ QHy'HHy
WoON; QHy

Pressure losses in the shock valve and the body of the shock valve of the pumping unit:

1

- 21
5™ (21)

_ (1 m 1 m
hvi - (_' i=1PBxi _;'Zi=1PBmxi) '

m
Coefficient of local resistance in the impact valve and the body of the impact valve:

g = 2ghv; _ m?.g-d} hvg
i 2 2 ’
v; 8-Q;

(22)

Rational variants of the main components of the pumping unit were experimentally selected: the
receiving part of the feed pipeline is Z—shaped, telescopic connection and with a confusor
receiving filter; the hydraulic shock valve is of a disc type with a hemispherical disk on a hinged
counterweight and with a balanced axially regulating load.

Conclusion.

During an experimental study of the technological process of the hydraulic shock method of water
lifting, it was found that the pressure losses in the feed pipeline mainly consisted of local losses in
the shock valve, which, with a head of the watercourse Hb = 0.5 ... 5 m and a flow rate of water
through it Hb = 0.007 ... 0.020 m3/s, amounted to hv = 0.6 ... 2.7 m. The coefficients of local
resistance are taken according to the average values equal to for the impact valve {cl=4.86, for the
body of the impact valve {c=3.73, for water flow rate 0.003 ...0.006 m3/s and the head of the
watercourse 0.5 ... 1.5 m, and {cl=2.27 and {c=2.36 for water flow over 0.006 m3/s to 0.020 m3/s
and head in a watercourse over 1.5m to 5m.

Studies have shown that the magnitude of the hydraulic shock head of the Ngu depends mainly
on the pressure of the Nv watercourse, as well as on the length of the supply pipeline Ltr and the
switching frequency of the shock valve n, with which the hydraulic shock head increases. Thus,
with an increase in the head of the Nv watercourse from 0.78 to 5.33 m, the Ngu increases: from
15.7 m to 35.3 m at Ltr = 3.5 m; from 18.9 m to 32 m at Ltr = 5m; from 14.8 m to 37.2 m at Ltr =
7m and from 16.4 m to 36.6 m at Ltr = 10m. With an increase in the water pressure, the switching
frequency of the shock valve increases with its constant parameters: from 95.3min-1 to 146 min-
1 at Ltr= 3.5 m; from 65.3min-1 to 127.8min-1 at Ltr = 5m; from 58.3min-1 to 144min-1 at Ltr =
7m and from 50.7min-1 to 125.3min-1 at Ltr = 10m, and the switching frequency increases with
decreasing length of the feed pipeline. The actual closing time of the impact valve is from 0.1 ...
0.3 s, and the cycle time is 0.7 ... 1s. When evaluating the technological process for the supply of
a pumping unit, the optimal length zone of the feed pipeline is within 5... 8 m.
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SKOHOMMWYECKWI YLLEPE MPU
NMOAOLEPMATUTE KOPOB

AxyHa-3aae Xagxu baxtmap orbl
CTapLUMA HAaYYHbIN COTPYAHWK, BeTepuHapHbin HayuHo-ccnegosatensckmi VIHCTUTYT, T.
Baky. AsepbanzaxaH

ECONOMIC DAMAGE WHEN COWS ARE PODERMATED
Akhund-zade Haji Bakhtiyar oglu, senior researcher, Veterinary Research Institute, Baku,
Azerbaijan,

AHHOTauuMA. MccnenoBatenbckaa paboTa NPoTMB MoAOAEpPMaTMTa KOPOB MPOBOAMAACH B
YaCTHbIX }KMBOTHOBOAYECKNX X03sMCcTBax MacanamHckoro panmoHa AsepbariarkaHa. C aToM Lesbto
nccnesoBaHMAM NOABEPrHYTO 64 rON0B KPYMHOro poraTtoro CKoTa. NyTem KAMHMYEeCKoro 0CMoTpa,
nanbnaumm KOMbIT ONpeaeneH XxapakTep onmpaHma *XMBOTHOIO KOHEYHOCTbIO, HaZIMYME 1 CTEMEHb
XPOMOTbI.

Bcneactsme NoAoAepMaTUTa KOPOB XO3ANCTBY MPUUYMHAETCA CYLLECTBEHHbI SKOHOMMYECKUIA
yliepb, KOTopas CKAAAbIBAETCA M3 CHUMKEHMA MPOAYKTUBHOCTM KUBOTHbIX, NMPEKAEBPEMEHHON
BbIOPAKOBKM, BbIHYKAEHHOrO yb0os, Maderka, a TaKke 3aTpaT Ha sedebHo-npodunakTmyeckmne
MeponpuatTia. YCTaHOBMEHO, YTO Npu NoA0AEPMATUTE KOPOB SKOHOMMYECKUI yiepb BCheacTBue
CHUXEHUA MACHOM M MOJIOYHON NPOAYKTUBHOCTM KOPOB COCTaBAAET, B cpeaHem 735 maHaT Ha
rosioBy.

Knwouyesble cnosa: noAoAepMaTUT KOPOB, XO03AMCTBO, HadTanaHckaa HedTb, yuwiepb,
NPOAYKTUBHOCTb

Annotation. Research work against cow pododermatitis was carried out in private livestock
farms in the Masalli region of Azerbaijan. For this purpose, 64 heads of cattle were subjected to
research. Through a clinical examination and palpation of the hooves, the nature of the animal’s
limb support, the presence and degree of lameness were determined. As a result of cow
pododermatitis, significant economic damage is caused to the farm, which consists of a decrease
in animal productivity, premature culling, forced slaughter, mortality, as well as the cost of
treatment and preventive measures. It has been established that with pododermatitis of cows,
the economic loss due to a decrease in the meat and milk productivity of cows amounts to an
average of 735 manats per head.

Key words: cow pododermatitis, farm, naftalan oil, damage, productivity

B cBA3M C KOHUEHTpauuWen, cneumanusaumert U MHTEHCUPUKALMEN KMBOTHOBOACTBA
BO3HMKaeT Heobx0AMMOCTb MOCTOAHHOTO M CUCTEMATMUYECKOrO BETEPUHAPHOTO KOHTPOAA 3a
COCTOAHMEM 3[10POBbA KMBOTHbIX, CBOEBPEMEHHOE NPOBEAEHME KOMMNNEKCA NPOPUNAKTUYECKNX
MepPOoNPUATUI, NpeaynperKaatoLw X BOSHUKHOBEHMA 3aD0N1€BaAHMNIA }KMBOTHbIX M 0DecneynBatoLmx
BbICOKYO MX MPOAYKTUBHOCTb. POCT MOron10Bbs KMBOTHbIX C YAydlIEHUEM NPOAYKTUBHbIX KAaYeCTB,
CO3/aHKNe 1 pasBeeHne 3J0POBbIX BbICOKOMPOAYKTMBHbIX MOPOA, CKOTa MMEET BaXKHOe 3HaYeHune
npun obecneyeHnn HaceneHns nNpoaykTamm nutanms [1, 2]. HecobnoaeHne yCnoBUI
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COAEPKAHMA KMBOTHbIX, HEpPaUMOHANbHOE KOpPM/EeHUe, codepKaHue OONbLIOro KoAM4ecTBa
XMBOTHbIX Ha Manon naowaaun u pag Apyrnx GakTopoB CMOCOOCTBYHOT PA3BUTUIO MHOIMX
3abon1eBaHNI y KPYNHOTo poraToro ckoTa. K uncny Takmx 3abonesaHuii OTHOCATCS 6ONE3HM KOMbIT,
B YaCTHOCTM NOAOAEPMATUT KOPOB, KOTOPbIN COCTaBAAET BO/bLION NPOLEHT cpean 3aboneBaHni
KOHeyHocTeln. [lpy noAoAepmMaTUTe Y KMBOTHOrO HabAtofaeTcs HapyleHWe ABUraTenbHOM
aKTMBHOCTM, yXyALleHMe 0bLIero COCTOAHNA, CHMMKEHME MACHOM M MOIOYHON NPOAYKTUBHOCTY,
NP1 KOTOPOM XO3ANCTBY NPUYMHAETCA CYLLLECTBEHHbI SKOHOMUYECKUA YLLEPD, CKNaAbIBAOLLMIACS
N3 CHUMKEHMA MOIOYHOMN U MACHOM NPOAYKTUBHOCTM CKOTA, CHUXKEHUS PENPOAYKTUBHON GYHKUMK,
noTepu NAeMeHHON UEHHOCTM XMBOTHbIX U MPEXKAEBPEMEHHOM MX BbIOpaKoBKK (3, 4].
MpUYMHOM Pa3BMTUA NOAOAEPMATUTA KOPOB ABNAETCA KOHTAKT C BHELWHEN
Cpenon, CbipOCTb XMBOTHOBOAYECKMX MOMELLEHMI, MOBbIWEHHAA BAAXKHOCTb, HeEMpaBW/bHaA
PACYMCTKA M NOBPEXAEHME KOMbIT, @ TaKXKe HapyleHne BeTePUHAPHO-CaHUTAPHbIX TpeboBaHM.
Mpn NoaoAepMaTHTE KMBOTHOE A0NAT0e BPEMA HAaXOAMTCA B NeXKaLleM COCTOAHUM, OTMeYaeTcs
BOCMANMTEbHbIN MPOLECC B KOMbITAX, MPUMYXA0CTb KOXM BEHYMKA, MAKMLIA M MEXKKOMbITHOM
wenun, a Takxke dnermoHbl B 0b6nactm BeHYmMKa. MHoraa 60ne3Hb COMPOBOXKAAETCA FHOMHO-
BOCMANMTENbHbIM MPOLECCOM, KOTOPas MPMBOAUT K HapyWeHWto ABUraTeNbHOW aKTUBHOCTM
KMBOTHbBIX. 1PN KNMHUYECKOM OCMOTpe y OO0/bHbIX KMBOTHLIX OTMEYAKTCA MaTo/N0rMyeckne
oyarv, WCTOHYeHMEe POroBOro CNOA KOMbITel, Haanmyme OBUAbHOrO TFHOMHOrO 3Kccyaata C
NPUMECHIO KPOBWM W BblPaXKEHHbIM 3/TOBOHHbLIM 3amaxoM. MMBOTHOE C TPYAOM ONMpPaeTcA Ha
6ONbHYIO KOHEYHOCTb, AepKa ee MONYCOrHyToM B cycTaBe. [py nanbnaumm KonbIT OLLyLlaeTca
NOBbIWEHME MECTHOW TeMNepaTypbl, MPUNYXNOCTb U CUAbHAA HONE3HEHHOCTb.
MoooAepMaTUT  NPUYMHAET KMBOTHOBOAYECKMM  XO3AMCTBAM  CyLLECTBEHHbIN
aKOHOMMYecKMi yuepb. CpeaHeCcyTOYHbIN Y40 MONOKA CHUKaeTcA oT 26 Ao 40 %, HabatoaaeTcs
npexaeBpeMeHHan BbIOPaKoBKa KMBOTHbIX, KOTopasa gocTturaeT 56-60 % [5, 6].

MpoBeaeHWe ne4ebHO-NPOPUNAKTUYECKMX MEPONPUATUIA MO3BONAET NPeaoTBPAaTUTL He
TONbKO MPUYMHEHHbI 3KOHOMMYECKMI yuiepb, HO M CNOCOBCTBYET [AOCTUMKEHWIO BbICOKOM
3GPEeKTMBHOCTM MPOM3BOACTBA, KOTOPAA B 3HAYMTENbHOM CTENEHW 3aBUCUT OT MPUMEHEHUS
[OCTYMHBIX U BbICOKO3IPDEKTMBHBIX XMMMUONpenapaTos [7, 8].

Llenbto HalmMx MUccnenoBaHU ABNAETCA onpeaeneHmne 3KOHOMMUYECKoro yulepba,
MPUYMHEHHOTO KMBOTHOBOAYECKMM XO3AMCTBAM MpU MNOAOAEPMATUTE KOPOB BCAEACTBME
CHUMKEHMA MOIOYHOM M MACHOM NPOAYKTUBHOCTMU.

O340poBUTEIbHBIE MEPOMNPUATMA NPW NOA0AEPMATUTE KOPOB MPOBOAWMAMUCH B YACTHbIX
MBOTHOBOAYECKMX X03aMCTBax MacananmHcKoro paroHa AsepbanakaHckon Pecnybamnku. MNytem
KNMHWUYECKOTO OCMOTPa KOMbIT 64 ronoB KOPOB OMNpeaeneH XapakTep OnuMpaHuA »KMBOTHOIO
KOHEYHOCTbIO, @ TaKXKe Han4Ymne un CTeneHb XPOMOTbI.

Y 24,4% WBOTHbIX OTMEYanacb XPOMOTA B PaA3NIMYHOM CTeneHM C BOCMAAUTENbHbIM
npoueccom (abcuecc) KoHeYHoCTeN.

DKOHOMMYECKNI yuiepb Npu noaoaepmMaTUTe KOPOB BbIYMCAAETCA C YY4ETOM MOKa3aTesnemn
yuwepba. ChenosatenbHo, yulepd, NPUYMHEHHbIN ) KMBOTHOBOAUYECKMM XO3AMCTBAM, ONpeaenaeTcs
No HMXecneaAyWMM AaHHbIM:

y=y1+ yz
Y - yuwepb npu nogoaepmaTvTe KOPOB BCNEACTBME CHUMKEHMA MACHOM M MOIOYHOM
NPOAYKTUBHOCTY:
rae Y 1- CHMXKEHMe MOI0YHOM NPOAYKTUBHOCTH
Y7 - CHUXKEHME MACHOW NPOAYKTUBHOCTMU

187




Proceedings of the 5th International Scientific Conference

Ecan 3a 0aMH NaKTaUMOHHbBIN Nepuos, y 340P0BOM KOPOBbI KOIMYECTBO AOEHHOr0 MOJIOKA
coctasnsaet 3000 nnuTpoB, To Npu HONE3HAX KOMbIT OHO CHMMKaeTca Ha 15%. KonnyectBo mosoKa
KOpPOB ymeHbluaeTca Ha 450 nnTpos.

Mpu cTommocTn ogHoro amtpa mosoka 0,70-0,80 maHaT, yuwepd, NPpUUYNHEHHbIN XO38UCTBY,
coctasnaer 450 1 x 0,70 m = 315 maHaTt

*KrBasa macca KopoB Npu 60NE3HAX KOMbIT YMeHbLUAeTcA, B cpeaHem, Ha 15-20%. Mpu »kmBow
Macce XMBOTHOro, NpubamnanTensHo pasHoM 300 Kr, OHO CHUXKaeTca, B cpeaHem Ha 60 Kr.

Ecam cToMmoCTb 0AHOrO KMAOrPaMmMa MACa paBHaA 7 MaHaT, TO yuwepbd, NpUYMHEHHbIN
X03AnCTBY, cocTaBnaeT 420 maHar.

Takmm 0b6pa3om, YCTAHOBIEHO YTO SKOHOMMYECKUI yilepb npu NogoAepmMaTUTe KOPOB B
pe3ynbTaTe CHUMKEHMA MACHOM M MONOYHOM NPOAYKTUBHOCTM KOPOB, COCTABAAET, B cpeaHeMm, 735
MaHaT Ha O4HY ro/ioBY.

Ona npepoTBpalleHMa noAoAepmaTtMTa  KoOpoB HeobxoamMmo cTporoe cobntoaeHue
CaHUTAPHO-TUTMEHNYECKMX HOPM, CO3[aHWe Hay4yHO-ODOCHOBAHHbLIX YC/NIOBUM COAEPKaHMA,
KOPM/IEHWA, @ TaKXe 3KCnayaTauum XMBOTHbIX. CBOEBPEMEHHOE BbIABAEHWE MKMBOTHbLIX C
HEenpaBM/IbHOM MOCTAHOBKOW KOHEYHOCTM W  AedOPMMPOBAHHBLIMKW  KOMbITLAMK, a TaKKe
nposeAeHne nevyebHO-NPOPUNAKTUYECKMX MEPONPUATMIA NPOTUB NOAOAEPMATMTa cnocobcTyeT
POCTY NPOAYKTUBHOCTWM CKOTA M COKPALUEHUIO NOTEPb B }XMBOTHOBOACTBE.
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3N1EKTPOBMOPOMACCANKED.

BeeseHue

PasBesieHMe naemeHHbIXx OblKkOB B KasaxcTaHe MMeeT cTpaTernMyeckoe 3HayeHwe Ans
Pa3BUTUA KMBOTHOBOACTBA. CenbX03bOPMMPOBAHUSA aKTMBHO PaboTatoT HaA yAydlleHWem
Nopo/bl CKOTa, YTOObI MONYYUTL BbICOKOKAYECTBEHHYIO NPOAYKLMIO.

MpumeHeHWe naemeHHbIX OblKoB-Npou3BoanTenelt B KasaxcTaHe ABNAETCA Ba*KHbIM
HanpaBNeHMEeM Pa3BUTUA CENbCKOrO XO03AMCTBA M CNOCOOCTBYET MOBbIWEHWUIO KOAMYECTBa
BbICOKOMPOAYKTUBHbIX *KMBOTHbIX.

OoHUM M3 pe3epBOB MOBbILLIEHMA MPOAYKTMBHOCTM CKOTa ABAAETCA peannsauma
reHeTM4YeCcKoro noTeHlMana Ha OCHOBE pPaLMOHANbHOMO WCNOMb30BaHMA GU3NONOTUYECKUX
0COHEHHOCTEN KMBOTHbIX B ONpPeAeNeHHbIX TEXHONOrMYecKmx ycnosmsax (1, 2].

CoBpemMeHHas BeTepuMHapHasa Hayka pellaeT npobnaemy MNOBbILWLEHUS PEenpoayKTUBHbIX
cnocobHoCTen Npom3BoanTENEN CENbCKOXO3AMCTBEHHbIX }KMBOTHbIX NMPW MOMOLLM BMONOrMYECKH
aKTMBHbIX NPenapaToB- BUTAMUHOB, MAKpPO- M MUKPOINEMEHTOB, PAaCTUTE/bHbIX MpPenapaTtos, a
TaKKe WCnonbays OGU3NMON0orMYeckne MeToAbl — J03MPOBAHHbLIM MPAMOM KOHTAKT CaMLOB-
npousBoAMTENEN C MONOBO3PEbIMM CAMKAMM KMUBOTHbBIX B COCTOSIHUM OXOTbl.

N3BeCTHbI pa3MyHble cnocobbl MOBbILEHMA BOCMPOM3BOAMTENBHOM (GYHKLUMN ObIKOB-
npoussoauTenei. No mexaHM3mMy BO3AENCTBMA UX MOXKHO NOAPA3AEANTb Ha TP FPynnbl:

1) ropMOHanbHas CTUMYAALNS,

2) Hecneundmyeckoe BO3ALNCTBUE (BUTAaMMUHbI, aanToreHbl, MUHEPa/ibHble KOMMIEKChI,
MMMYHOCTUMYNATOPbLI U.A.),

3) dusmnyeckne Bo3aencTems (Mmaccax, YBY-Bo3aencTBmne, anekTpoCTUMYAALMSA NON0BOM
cucTembl N T.4,).

K cnocobam yBenuMyeHMa KOAMYECTBA W YAydlleHMA KayecTBa Cnepmbl Yy ObiKOB-
npousBoAuTeNEN OTHOCAT NPUMEHEHMEe KoMnaeKkca buonpenapaTos: PCl-cynep, npocTarnaHanHa
F-2a-acTpodaHa, cypdaroHa, mmmyHomoaynsatopa OuonHdy3mMHa M BUTAMUHHOIO npenapaTa -
TeTpasuTa [3]. Cnocob npeanonaraet NpoBeaeHMe NOC/eA0BaTeIbHbIX UHBEKLMA NePedncaeHHbIX
npenapatoB ObikaM-NPOM3BOANTENAM YEpes Pas/IMYHbIe MHTEPBA/bl BDEMEHM.
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SbdekTnMBHbIE  A03bl BCEX  YKa3aHHbIX FTOPMOHANbHbIX, BUTAaMMHHbIX 7z
MMMYHOCTUMYNMPYIOWMX NPenapaToB AOPOrM, a MHOXECTBEHHble MHBEKLMKM CTPeccupytoT
KMBOTHbIX, TPYAOEMKU N HETEXHONOTUYHBI.NA OUEHKN COCTOAHMA KMBOTHbIX, MPOrHO3MPOBaHMA
NPOAYKTUBHOCTK, NPOBEAEHNA CeNEKUMOHHOM paboTbl YacTO MCMNONb3YHOTCA MOKa3aTe M KPOBM,
M3MEHEHMA KOTOPbIX ONPeAeNnatoTCA He TOIbKO NepmMoaaMm PasBUTUA KMBOTHbIX, HO M MPUPOAHO-
BMAOBBIMW MPWU3HAKAMMK, KOHKPETHbIMM YCAOBMAMM MPOM3BOACTBA, OKPYXKaloLlen cpeapl.
[Mo3TOMy M3y4yeHMe 3aKOHOMEPHOCTeM WHAMBUAYANbHOTO Pa3BUTUA KMBOTHbLIX, OCODBEHHO
NNI€MEHHbIX, MO3BONIAET YyNpPaBaATb GU3NMONOrMYECKMMM NPOLLECCaMM B ONpeaeseHHOM BO3pacTe
(4, 5].

B 3TOM HanpaBneHWM 3acNyXKMBaeT BHMMAHMA OUeHKa ObmeHa BellecTB, CBA3AHHbLIX C
FOPMOHa/IbHbIM ~ CTAaTyCOM  OpraHmM3ama, 4TO MO3BOAAET BbIABUTL  QU3MONOTMYECKME U
OUMOXMMMYECKME MEXaHM3Mbl ero pocTa M pas3BUTUA, ONpeaenuUTb NPOAYKTMBHble CBOWMCTBA,
PEnpPOAYKTUBHYIO CMOCOBHOCTb, KayecTBO npoAyKumm un  Ap. [6]. ITM  acnekTbl UMetoT
OT/IMYUTENbHbIE HYePTbl Y Pa3HbIX MOPOA KPYMHOro poraTtoro cKkoTa [7].

N3BecTeH MeTod npumeHeHus YBY-Tepanum 6blKOB-Npou3BOAMTENEN NPU apTPO3e U
HW3KMX NOKa3aTenax kKayectsa cnepmbl. CyTb METOZa 3aK/104aETCA B TOM, YTO Bblkam, 6ONbHBIM B
Ha4Ya/IbHOM CTaAMM apPTPO30OM, COYETAHHbIM C MAPAHXMMATO3HBIM MPOCTATUTOM, BE3UKYIUTOM U
bynbboypeTpanbHbIM  aeHUTOM, npoBoauan YBY-Tepanuto annapatom «BeTa» meToaoMm
PEKTAaNbHOrO HANOXEHWA 3NEKTPOA0B, MPW 3TOM HANPAXEHHOCTb 371eKTpuyeckoro nona YBY
coctasnana ot 20 ao 30 BT, akcno3numa 15 muHyT, kypc- 8-10 ceaHcos. Nocne 4-5 ceaHcoB YBY-
Tepanuu Npu peKkTaibHOM UCCNEeA0BAHUMN YCTAaHOBAEHO 3HAYUTE/IbHOE CHUMMKEHWE MPUNYXA0CTH
Ny3bIpbKOBUAHBIX 1 BynbboypeTpanbHbIX Kenes. Nocne Kypca npoueayp 6bi10 3adpUKCUPOBaAHO
yBennyeHne obbema 3AKyNATa, AOCTOBEPHOE yAy4lleHWe noKasaTenei Kposu. bblno BbifBNEHO
aHanbresmpylowee AeNcTBMe 3neKTpuyeckoro nona YBY npu pekTasibHOM pPacnofioXKeHun
3aneKkTpoaos [8].

B cBA3W C 3TUM LeNblo UCCNef0BaHUA Obl0 KOppeKumsa penpoayKTMBHOM CNocobHOCTM
ObIKOB-NPOM3BOAMTENEN MNYTEM  KAWHWUKO-3XOrpaduyeckoro, nabopaTopHOro MCCaefoBaHUA
NON0BbLIX OPraHOB, NPUMEHEHNA BUTAMUHHO-MWKPO31EMEHTHbIX NPenapaTos M BUbGpomaccaxkepa.

MaTepuansl n meToapsl UCCnenoBaHMA

Wccneposanua nposoamnm B AO «Acbln TYAMK»,  AKMOAMHCKOM 061acTh Ha Bblkax
Ka3axckon ©Genoronosoi, repedopcKor, ay/MEeKOSIbCKOM, TFOALTUHCKOM UM CUMMEHTA/IbCKOM
nopoa, MOIOYHOIO M MACHOTO HanpaBAeHUA NPOAYKTUBHOCTY.

MaTepuanbl nccnefoBaHmaA: HBbIKM-NPOM3BOAUTENM, CMIEPMA, CPEACTBA ANA NPOBEAEHMA
KAMHUYECKMX UCCNeloBaHMI, OLeHKa KadvectBa cnepmbl (Y3, muKpockon, ¢doTomeTp),
aBTOMATUYECKUIN BUOXMMMYECKMIA aHanum3aTop «BioChem FC-200», anekTpo-BMbpomaccaxep
nponssoactea CKB 300B8eTepnHapHoro npnbopoctpoeHma « COKO3BETCHAB» MCX CCCP.

NccnenoBany KayecTBO CMEpPMbl C MOMOLLBIO MaKPOCKOMMYECKMX METOA0B Onpeaenanm
obbem, 3anax, LBET, KOHCUCTEHUMIO cnepMbl. MMKPOCKOMMYECKMMM MEeTOoAaMM MPUMEHAA
TexHonornto «CASA» yCTaHaBIMBaAM MOABMMKHOCTb, KOHLEHTPALMIO CMEePMUEB, MPOLEHT XUBbIX
M MepPTBbIX CNEePMMEB, MPOLEHT HOPMA/IbHbIX M MATONOTMYECKMX CNEPMUIA .

BUoXMMMYecKnit aHanM3 KpOBU-ONpeaenanm C NOMOLLbIO aBTOMATMYECKOro aHaaM3aTopa
«BioChem FC-200» [9].

KnnHuko-axorpadmyeckoe wuccnenoBaHMe MOMOBbIX OpPraHoB OblKOB  MPOBOAWMNOCH
YNbTPa3BYyKOBbIM ckaHepom EMP 9 VET ¢ Mcnonb3oBaHMEM KOHBEKTOPHOIO AaTYMKa 4acToToM 2.5
MHz.

ViccheposaHune nonosbix pedaekcos HbIKOB-NPOM3BOANUTENEN MPOBOAMIOCH MO METOANKE
OTPaXKeHHOM B METOANYECKUX YKA3aHMAX N0 AMcnaHcepm3aumm 6bikos[10].
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OcCHOBHble pe3ynbTaTbl UCCIe40BaHUM

B AO «Acbin TYIMK» OLEHKA KadecTBa Mojy4aemoln cnepmbl ObIKOB-MPOU3BOANTENEN B
3aBMCMMOCTM OT HanpaBaeHMA NPOAYKTMBHOCTM M MX BO3PACTa NPOBOANAOCL Ha ObiKax Ka3axcKow
benoronosoi (n=11), cummeHTanbCKon (n=4) aynnekonbckon (n=2), repedopackon (n=2),
rONWTUHO-GPM3CKOM (N=4) nopoa. Pe3ynbTTaTbl UCCeA0BaHMI OTPaXkeHbl B Tabauue 1 .

Tabnmua 1. KavecTtBo cnepmbl 6bIKOB-NPON3BOAMTENEN MO HANPABAEHMIO MPOAYKTUBHOCTM
B AO «AcbIn TyINK»

Mopopaa O6bem(mn) MNoABUMKHOCTb KoHueHTpaumn
(6ann) MA/MNPA,
Kasaxckaa-6enorosnosas (n=11) 2,8440,4 840,03 0,7+0,14
Aynunekosnb (n=2) 3,15+0,35 810,04 0,7+0,14
Fepedops (n=2) 2,65+0,21 810,06 0,8%0,14
CummenTan (n=4) 3,025+0,7 840,04 0,7+0,17
FonwTuH (n=4) 2,3+0,17 840,09 0,7+0,09

Mo pe3ynbratam Tabamupl 1 BMAHO YTO MO Nokasatenam obbema crnepmbl 60/blie 6610 Y
6bIKOB ay/IMEKONBCKOM, MO MOABUMKHOCTM ObIKM Ka3axCKoM-Den0orosoBom, a no KoHUeHTpauum
cnepmmnes y HbIKOB repedopackon Nopoab!.

MNocne  npoBeAeHHOM  OLEHKM  BOCMPOWM3BOAWUTENbHOM  CMOCOOHOCTM  ObIKOB
Nnpon3BoAMTeNeN MO KAYeCcTBY CMEPMbI *KMBOTHbIX Pa3aennam Ha 4 rpynnbl. | rpynna — ¢ BbICOKOM
BOCMPOM3BOANTENLHON crnocobHocTblo; |l rpynna — ¢ Xxopowel BOCNPOU3BOANTENBHOM
cnocobHocTbto; Il rpynna — ¢ NOHMMKEHHON BOCMPOM3BOANTENLHON CcrnocobHocTbio; IV rpynna —
HecrnocobHble K BOCMPOM3BOACTBY. Pe3ynbTaThl MCCAeA0BaHMI OTPaXKeHbl B Tabanle 2.

Tabnunua 2 — OueHKa BOCMPOU3BOANTENLHON CNOCOBHOCTM ObIKOB-NPON3BOANTENEN Ha
OCHOBE MCC/eA0BaHNSA KauecTBO Crepmbl

Mpynnol [MokazaTtenm [Mopoapbl
O6bem KoHueHTpauma | MNMoaBM»KHOCT <
(mn) 1 mn,mnpa b cnepmmes - I8
7 1 =
£ < 8 o =
= T T o o
19) = e 8 ]
F = : 29| 29
e S S Sc | 2<
H 3
€ Mﬁ:ee He meHee 0,9 Bonee 8 1(8,3%) - - i
He meHee 2 4 1 1
I b 0,8 He 6 8 6 (509 2(509
M onee s, & bonee (50%) | (100%) | 259%) | (50%) | (50%)
I MeHee 2 mn He meHee 0,8 He meHee 7 2 - 2(50%) ! !
’ (16,7%) | (50%) | (50%)
1% AcnepmaTtumsm MeHee 0,8 MeHee 7 3(25%) - - - -

B pesynbTaTe MUCCAeAoBaHMIA  KayecTBa Crnepmbl  OblkoB npomssoauTenei  6biiu
onpeaeneHo MNpOoLEHTHOe COOTHOLIeHMEe Tpynn Mo MNokasaTendm ob6bema, KOHLEeHTpauuu u
NOABWUMKHOCTM criepmmes. Jlydylume nokasaTtenn bbian onpeaeneHbl y 6bIKoB roNLLTUHCKOM NOPOAbI
OHW OTHECEHbI K Tpynne ¢ Xopollei BOCNPON3BOAUTENIbHOM CNOCOBHOCTLIO KO lI-rpynne. K rpynne
C BbICOKOM M XOpollei BOCMPOM3BOAUTEIbHOW CMOCOBHOCTHIO OTHECEHb! Takke 58,3% 6bikoB
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Kasaxckon-benoronoson nopoabl, 50% CUMMEHTaNbCKOW, repedopACKOM M ayIMeKONbCKOM
nopod.

Ha ocHOBaHWKM OLEHKM BOCMPOM3BOAMTENILHOM CNOCOOHOCTM ObIKOB ObINO NpoBeaeHO
nccnenoBaHMe OUMOXMMMYECKOrO COCTaBa KpoBM Yy KMBOTHbIX II/IV rpynnbl. PesynstaThl
nccnenoBaHMM OTpaXkeHbl B Tabanue 3.

Tabnunua 3. PesynbtaThbl N1abopaToOpHOro HUOXMMMYECKOTO aHanM3a KPOBM DbIKOB

Mpoba CocTaB
AnbOYMUH, Kanbumi, Marxui, ®ocdop, Obwmin benok,
r/n MO/ MO/ MO/ r/n
(35-501/n) | (2,15-2,5) (0,8-1 (0,87-1,45 (65-85 r/n)
MO/b/N) r/MONb)
1 35,9 2,38 0,80 0,50 84
2 27,3 2,35 0,74 0,45 90
3 23,8 2,15 0,82 0,35 80
4 26,7 2,31 0,82 0,42 84
5 29,3 1,95 0,82 0,32 96

[aHHble TabnuLbl 3 NOKa3bIBAOT YTO COAEpPHKaHMEe aNibbyMMHa OKa3an0Ch HUKE HOPMbI Y
80% OblkoB(N=4), a M3 5 ObIKOB, COAEP!KAHMA KaNbLMA M MarHua HuUKe Hopmbl y 20%(n=1),
coaepxanHuna docdopa y Bcex HbIKOB OblIO B 2 pas3a HMKe HopMbl. ComepraHne obliero benka
Bbllle HOPMbI 661710 40%(n=2).

YNbTPa3ByKOBOE  UCC/MeA0BAaHME CEMEHHMKOB Yy  ObIKOB  BbISBUIO  FOMOTEHHYHO
FMNO3XOTEHHYIO CTPYKTYPY CEMEHHWKOB CpeaHel MNAOTHOCTU. B CemMeHHMKax Mnpu BHEeLIHEeMm
BPALLEHUN PErmcTpuMpoBanacb MPoOAO/SbHAA MOMOCA YCUAEHHbIX 3XOCUTHAN0B, WUCXOAALIMX OT
CPEAMHHbBIX IMHENHbIX CTPYKTyp. OBnacTb 3Xorpammbl, COOTBETCTBYHOLLAA MPUAATKaM ObIKOB,
MMena CpefiHio NAOTHOCTb. M3MeHeHMIM B CpeaoCcTeHMM U B npuaaTkax HeT. o nepudepum
NPMAATKOB NAaTONOMMYECKOro BbINOTa B 06LLEN BAaraaniLHoM 060104Ke He BbIABNEHO.

B xoae wmccnenoBaHWs OTCAEKMBANAMCH MOMOBble pedneKkcbl OblKOB-NPOU3BOAUTENEN.
Pe3ynbTaTbl MCCNeA0BaHMIA OTpaxKeHbl B TabauLe 4.
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Tabnnua 4. PesynbTaTbl MCCNefoBaHWA ObIKOB MO KayecTBy CMNepmbl M MPOABAEHMUIO
nosaoBbIx pedaekcos

NokazaTtenu

MNopoapl

Obbem

repedopa

Ka3.ben

CMMMEHTanN

ay/ineKkosib

[E=y

roNbWTUNH

Bcero

23

KoHueHTpauma

repedops

Ka3.ben

CUMMEHTanN

R[N~ |00

aynMeKosnb

FoONbLWTHNH

WL W|Id|-

Bcero

23

MoaBUKHOCTb

repedops,

Ka3.ben

CMMMEHTanN

aynMeKosb

FoONbLWTHNH

Bcero

23

EN Y NOJY RS PSR

pednekc

OBHUMaTENbHbIN

repedopa

Ka3.ben

CMMMEHTanN

ay/ineKkosb

roNbWTUNH

Bcero

23

pednekc

COBOKYNUTE/bHbIN

repedopa

Ka3.ben

CUMMEHTanN

ay/ineKkosb

roNbWTUNH

Bcero

23

N N SN S VR =

OIN RN

ccnepoBaHme BOCMNPOM3BOAMTENbHOM CNOCOBHOCTM BbIKOB-NPOM3BOAMTENEN NOKA3aNo,
4TO No 0b6bemMy cnepmbl 8 HbIKOB OTHOCATCA K | rpynne, a ocTanbHble 15 Ko |l, mo KoHUeHTpauumn 4
Obika K | ewé 4 K |1l a octanbHbie 15 K [V rpynne, no noasuMskHOCTK K | rpynne 1 6biK, K Il rpynne 4,
aklll rpynne 18 6bIKkoB.

BblKM  MoAyYanu  peKkTaNbHbIM  MaccaxX C  MOMOLbI  3/1IEKTPO-MEXaHUYEeCKOro
Bubpomaccakepa oauH pa3 B 2 aHA 20-30 mumH[11l]. Kypc 8 ceaHcoB. Takxke Oblkam
BHYTPUMbILLIEYHO BBOAMAM NpenapaT E-ceneH no 12 M Ha Kaxaoro bbika (Tabn.-5)
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Tabnnua 5. Pe3ynbTaTbl NpUMeHeHWA BuMOpomMaccaskepa OblKaM C MNOHUXEHHOW U
HecnocobHOM BOCMPOM3BOAMUTENBHOMN CMOCOOHOCTLIO

[o nccneposaHni MNocne nccnenoBaHmi

BblkK Ob6bem MoaBnKHOC | KOHLEHTP Ob6bem Moasm*KHoOC | KOHUEHTP
(mn) Tb (6ann) | auma 1 mn (mn) Tb (6ann) auma 1 mn

(mnp4,.) (mnpa.)

AnTan 3,020,06 410,04 0,8+0,02 4,0+0,05 410,05 0,8+0,04
ApbicTaH | 3,4+0,05 410,06 0,4+0,01 4,5+0,04 410,06 0,4+0,02
Acbin 3,04£0,07 440,03 0,4+0,03 3,5+£0,06 410,04 0,4+0,03
Eptunc 3,020,05 440,04 0,4+0,02 4,0+0,07 410,06 0,4+0,01
Konoc 3,50,08 440,05 0,4+0,03 4,2+0,05 6+0,03 0,8+0,02

Mo pe3ynbTaTam MNpUMeHeHMAa BMOpomaccaxepa Habaoaanocb yBeanMdyeHne obHbema
cnepMbl Ha 16-33% y Bcex onTbiHbIX HbIKOB. [1PK 3TOM NOKa3aTeNn NOABUMKHOCTU, KOHLLEHTPALLMM
cnepma [iaHHbIX ObIKOB-NPON3BOAUTENEN HE N3MEHMIUCD.

3aKkno4eHne

Pey3nbTaTbl UCCENA0BAHNSA BOCNPOU3BOAMUTENLHOM CMNOCOOHOCTN HBbIKOB NPON3BOAMTENEN
NOKasan Nydlive nokasaTenn y HbIKOB roNbLITUHCKOM NOPOAbl KOTOPble OTHeceHb! K | rpynne ¢
Xopollen BOCNPON3BOAMTENbHOM CNOCOOHOCTbIO. K 3TOM rpynne oTHeceHbl 58,3% 6bikoB
Ka3axckon-6enoronoson n 50% cMMMeHTaIbCKOM, repedOopACcKOM U ayIMeKOIbCKOM Nopoabl.

MccnepoBaHua — BUMOXMMMYECKMX — MOKasaTenen  KpoBM  ObIKOB  C  MOHMMKEHHOW
BOCMPOWN3BOAMTENbHON CNOCOOHOCTbIO M HECNOCOOHbIX K BOCMPOM3BO/ACTBY MOKAa3aN0 HW3Koe
coaepaHune anbbymmnHa y 80% uccnenoBaHHbIX XMBOTHbIX. HW3Koe coaepkaHue docdopa,
KanbLMA M MarH1a Npu noBbllEHHOM coaepaHum obulero 6enka y 40% 6bIKOB.

MpUMeHeHWe aneKkTpomexaHmndyeckoro Bnubpomaccaskepa 20-30 muH 1 pas B 2 AHA, Kypc 8
CEaHCoB NMO3BOJIN/I0 YBEANYUTL 0O6beM criepmbl ObIKoB Ha 16-33%.
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Abstract

The article is devoted to the application of artificial intelligence methods to assess students'
knowledge in the field of computer science. Traditional and innovative approaches to assessment,
such as adaptive testing and virtual modeling, are considered. The possibilities of machine learning
for an objective assessment of various competencies are described. Ethical aspects and the need
for professional development of teachers are also touched upon. The article concludes that the
effective use of artificial intelligence in creating assessment tasks makes it possible to improve the
quality and personalize the educational process.

Keywords: artificial intelligence, education, knowledge assessment, computer science, assessment
tasks, assessment methods, traditional assessment methods, innovative approaches to assessment

Artificial intelligence is an interdisciplinary field of research aimed at creating intelligent
systems capable of thinking and making decisions in the same way as human intelligence [1].
Currently, educational platforms are being developed, equipped with interactive learning systems
based on artificial intelligence technologies, chatbots to help in learning the material, as well as
tools for monitoring and analyzing student academic performance. Such use of artificial
intelligence in the field of education has prospects for increasing its effectiveness and
individualization.

Traditional forms of control, such as tests and abstracts, do not always allow a
comprehensive assessment of all types of necessary competencies. In this regard, it is relevant to
search for innovative approaches to the assessment of knowledge using the achievements of
artificial intelligence[2]. The development of artificial intelligence technologies and their impact
on learning processes and evaluation of learning outcomes are the key aspects that most attract
the attention of researchers and practitioners. Automated assessment systems, adaptive testing
based on artificial intelligence and other innovative approaches to education assessment are
modern solutions aimed at improving the quality of education and increasing the effectiveness of
the educational process. This indicates the relevance of the topic of the use of artificial intelligence
in the assessment of education in terms of the rapid development of information technologies
and their impact on modern education.
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The most common approach to assessing the level of students' knowledge in the field of
computer science is traditionally tests in the format of multiple-choice assignments, assignments,
etc. This approach allows an objective assessment of the studied theoretical material. Another
widely used method is writing in the form of an essay or essay on a specific topic. This type of
assessment allows you to evaluate the ability to structure and present information in writing. The
advantage of traditional approaches is the simplicity of their implementation and the possibility of
an objective assessment of individual elements of knowledge[3]. However, they do not take into
account the practice-oriented nature of the discipline and do not allow a computer science
specialist to comprehensively assess all types of necessary competencies, for example, solving
practical problems, working with digital data, using information technologies[4].

The development of artificial intelligence has opened up new possibilities for assessing
competencies in a variety of professional fields. One of the most promising applications of Al is in
creating interactive tasks that utilize virtual and advanced modeling techniques. Through virtual
reality and simulation, Al can generate realistic scenarios and conditions to evaluate practical skills.
Complex tasks can be modeled to closely mirror real-world job responsibilities. Learners are then
able to demonstrate their competency through their performance and decisions within these
simulated environments[5].

By developing virtual workspaces and scenarios, competency assessment moves beyond
traditional written or verbal tests. Interactive simulations allow for a holistic evaluation of how
learners apply their knowledge and skills in practical, job-relevant contexts. Rather than isolating
specific facts or theories, virtual modeling assesses how learners integrate and perform
competencies as they would be required to do in professional practice. This provides a more
comprehensive picture of an individual's qualification for a given role.

Another beneficial use of Al is employing machine learning algorithms to analyze metrics
captured during interactive simulations. Large datasets on learner performance and outcomes can
be mined to gain valuable insights. Pattern recognition through machine learning helps identify
core competencies and their components that are most predictive of success. It also enables more
objective scoring by flagging anomalies or biases in individual assessments. Over time, assessment
models are refined using predictive analytics to more accurately evaluate competency levels.

Adaptive testing powered by Al is also beneficial for customized learning paths. By
analyzing performance data, systems can select optimally challenging next steps for each learner.
Tests and simulations can be tailored to pinpoint strengths or gaps for targeted improvement.
With individualization, both assessment and subsequent training are optimized based on prior
results. This facilitates efficient competency development aligned with proficiency standards.

In summary, Al shows great potential in advancing competency assessment practices,
particularly through interactive virtual modeling. When combined with machine learning and
adaptive methodologies, competency evaluation can approach unparalleled levels of relevance,
rigor, and insight to optimize professional training and certification. Data-driven assessment
powered by artificial intelligence is poised to transform the field.

One of the promising areas is the use of large amounts of data on the results of various
tasks to assess the level of formation of different competencies. At the same time, clustering,
classification and correlation analysis methods are used to isolate samples. Based on deep
learning, neural network models are being developed that allow students to obtain the results of
completing tasks at the entrance, and at the exit to form an assessment of the level of mastery of
a specific type of competence[6]. At the same time, the models independently identify the most
significant features characterizing this competence. The use of neural networks makes it possible
to automate the process of analyzing large amounts of data received from students while
performing test and practical tasks. This allows us to quantify the dynamics of the formation of
professional skills and competencies in the learning process, as well as to identify the individual
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characteristics of each student.The advantage of these approaches is the objectivity and accuracy
of the assessment, as well as the possibility of a comprehensive assessment of all types of not only
knowledge, but also competencies. This will make it possible to meet the requirements of the
labor market as much as possible[7].

The introduction of artificial intelligence into the process of developing tasks to assess the
level of knowledge in computer science, in addition to positive aspects, is also associated with a
number of difficulties and limitations.

One of the main problems that arise when introducing artificial intelligence technologies
into the educational process are issues of ethics and protection of students' personal data. There
is a real threat of confidential information leaking and falling into the hands of third parties. This
requires the development of clear regulatory requirements for the use of intelligent systems in
education, regulating the processing and storage of personal data of students.

In addition, it is necessary to eliminate the possibility of discrimination in the work of
training systems. For the full integration of artificial intelligence, a significant level of competence
of the teaching staff in this field is required. This involves the development of effective professional
development programs that form the skills of working with artificial intelligence tools and the
ability to use students' opportunities to develop their critical thinking[8].

An equally important task is to ensure the compatibility and interaction of various software
tools used in the educational process to prevent technical failures and failures in the operation of
neural networks.Thus, the use of artificial intelligence in the assessment of knowledge in computer
science allows you to automate the process of checking assignments and provide students with
additional feedback. The results of such a review can be useful in developing computer science
knowledge assessment tasks using artificial intelligence for several reasons:

Identifying best practices: research can identify the most effective methods and
approaches to using artificial intelligence in education, helping to identify best practices for
creating computer science knowledge assessment tasks.

Identifying problems and challenges: The results of the review can also reveal the
problems, challenges and limitations that researchers and practitioners face when using artificial
intelligence in education. This allows you to take these aspects into account when developing
tasks.

Inspiration for new research: The analysis of existing research can inspire new research
projects and research aimed at improving knowledge assessment methods using artificial
intelligence[9].

Thus, a systematic review of empirical research on the use of artificial intelligence in higher
online education can provide valuable scientific data and recommendations that can be used in
the development of computer science knowledge assessment tasks using artificial intelligence.
The development of tasks for the assessment of knowledge in computer science using artificial
intelligence opens up new opportunities for improving the learning and assessment processes of
students. The effective use of artificial intelligence in creating tasks allows you to personalize the
educational process, improve the quality of knowledge assessment and make learning more
effective and exciting for students.
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Annotation. The article examines the main trends in the development of education systems
in different countries and proposes a version of the main trends in the education system of
Kazakhstan. The most important aspect of the development of a high-quality learning process is a
favorable environment for the educational process, in which not only students, but also teachers
actively participate. The main trend in education is a comfortable state for all participants in the
learning process. The teaching staff should experience a favorable state of health in the process
of educational activities and motivate students to be creative by their example. Maintaining
positive emotions and a state of confidence among students in their actions will contribute to a
favorable atmosphere in the classroom. The constant desire for self-improvement and mastery of
new technologies among teachers should be supported and encouraged by the administration of
the educational institution.

Keywords: education trends, artificial intelligence, educational environment, emotional
well-being

Introduction

Currently, all educational institutions are faced with the problem of the need to move from
teaching to learning. There is a need for transformation not only of the educational process, but
also of the acting transmitter of accumulated knowledge and skills - the teacher. The pace of
introduction of new technologies has destroyed the monopoly of teachers on knowledge. Any
student has the opportunity to find any course with a wide variety of delivery methods and
techniques.

The knowledge gained in the learning process is information based on a set of facts and
the possibilities of their application in a specific area. Skills can be acquired, applied and
interpreted throughout life. In order to increase the interest of students in studying the disciplines
of their chosen training programs, it is necessary to apply modern teaching methods and
completely new pedagogical techniques. The most relevant trend is the STEAM program.

STEM (science, technology, engineering, math) is a training program that combines classes
in natural sciences, technology, engineering and mathematics. Sometimes the letter A (arts) is
added to the abbreviation - art, humanities. The approach of this education trend is based on a
combination of theoretical and applied skills. For example, adding art activities to science and
math lessons can help all students gain a better understanding of STEM subjects. And it improves
creativity—a useful skill for any academic subject [1]. Additionally, the STEAM curriculum provides
students with a more well-rounded and hands-on education than STEM alone [2].

If we analyze research on the level of information perception using various methods, we can
conclude that the most effective methods are performing practical exercises (75% of the
information is absorbed) and performing independent tasks and explaining to others, when up to
80% of the information is absorbed. This means that such a method of conducting classes as the
“Flipped Classroom” gives a greater effect. Using STEM to study a traditionally difficult subject like
physics allows you to understand Newton's laws much faster. If a child himself turns on animation
and edits a film about a falling apple, then the understanding of the law of universal gravitation
need not be explained to him; he independently discovers this law for himself.
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It is generally accepted that the acronym STEM existed before the early 2000s. Although the
existence of the acronym does not help attract students' attention to learning, it is symbolic and
helps draw attention to STEM education efforts. Most of the publications in the field of STEM
education research were contributed by authors from the United States, where STEM and STEAM
education can be considered to have originated. Australia, Canada and Taiwan can be considered
the next active supporters of the new system. At the same time, authors in some countries and
regions of Asia have become very active in this field over the past few years. The results show that
research in the field of STEM education is becoming increasingly important at the international
level, which means that Kazakhstan needs to develop this area.

Another trend in education that cannot be ignored is the use of artificial intelligence (Al) in
education. 2022 can be considered the beginning of the use of LLMs (Large Language Models)
such as ChatGPT and Bard. Artificial intelligence tools and technologies not only increase speed in
efficiently collecting information, but also become an integral part in the routine work of a
secondary school teacher and a higher education teacher.

Artificial intelligence is an interdisciplinary field that draws broadly from computer science,
data science, science, humanities, mathematics, social science, and other disciplines.

There are many subject areas of Al technology. These subject areas are closely
interconnected and rapidly evolving, so it is difficult to capture the relevance of all such technical
areas on a single map.

Al research covers aspects such as “learning, recognition and prediction”, “inference,
knowledge and language” and “identification, search and creation”. Al in education offers unique
perspectives by enabling the creation of personalized curricula tailored to each student's needs,
as well as the development of problem-solving, critical thinking, and creative learning skills.

Promising artificial intelligence technologies in education can be used:

- for automatic generation of tasks with a given psychometric complexity;

- for other purposes aimed at qualitative improvements in the educational process and the
activities of educational organizations.

The combination of the described artificial intelligence technologies can be used for
autonomous learning without the intervention of a teacher through an artificial intelligence tutor
[3]. Computer vision technologies make it possible to convert the student’s input information into
machine-readable form. Machine learning and data analysis technologies make it possible to
formulate a student’s personal educational trajectory and conduct assessments.

Al agents are used by teachers and scientists:

- in creating educational cases, test tasks, tasks on a specific topic;

- for the development of interactive educational applications, interactive simulators and 11
virtual laboratories;

- in the creation of interactive educational materials, in the modernization of training
sessions;

- providing individualized support to students;

- to adapt the educational process for students with special needs;

- to optimize class schedules, resources and classrooms;

- to analyze students’ performance based on their activity and results,

providing recommendations to improve their educational experience;

- to search and study new reliable information in the process of conducting research work.

Currently, advanced technologies in the field of artificial intelligence are not only changing
our lives, but also influencing education in general. Artificial intelligence has become an integral
part of the education sector, providing new opportunities to improve the learning process and
contributing to the development of students’ intellectual activity [5].
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The implementation of these trends is possible both in schools or universities, and in online
courses. If you want to implement them, and also effectively use the opportunities of digital
education, use Skillspace. This is a platform for creating and promoting online schools. Here you
can start any training - from programming courses to personal growth training. And thanks to
simple templates and convenient tools, this can be done even without experience [6].

Materials and methods

Research work to determine educational trends was carried out using statistical analysis of
publications and, to a greater extent, the survey method using 3KL (Russian Moodle) - an e-
learning environment that allows you to create training courses and organize the educational
process. Thus, a survey was conducted during a professional development training seminar. The
number of participants was 200 people, of different ages, with different teaching experience and
languages of instruction. The number of survey participants from 12 universities in Kazakhstan in
all regions of the country.

Results and discussion

As a result of working with groups of higher education teachers in the context of conducting
advanced training courses “Digitalization in Education of Kazakhstan”, such tendencies and trends
as gamification (gamification) and blockchain were identified.

The emergence of online learning, technology education, and gamification also opens up
many opportunities for educators and their institutions. The introduction of artificial intelligence,
big data, cloud technologies, Internet of Things, mobile learning and virtual reality can potentially
enrich gamified learning [7].MiccnefoBaHma NOKa3biBaloT, YTO remmduKkaums BbipabaTbiBaeT
nodamuH B Balwem MO3ry, 4To fAenaeT obyvyeHwe Honee NPUATHBIM WM MOME3HBbIM, a TaKXKe
nonesHbiM. brarogapa ncnonb3osaHmo 6anNoB, Harpas v Tabauu NMAepoB yvalmeca CTaHOBATCA
H6onee BOBNIEYEHHbBIMM B YPOK M C HObLUEN BEPOATHOCTLIO 3aXOTAT y4aCTBOBATb B HEM B Dyayluem
(8].

Gamification increases the chances of practical application of educational concepts because
it encourages students to use their imagination to solve problems or complete tasks. Gamified
practices turn teachers into trainers who provide detailed insight into the real-life application of
the subject [9].

It turned out that the use of games in the learning process was and is currently used almost
everywhere in elementary school, and the need for blockchain appeared precisely thanks to
digitalization. Blockchain technology is a mechanism for recording information to authorize and
preserve intellectual property. Blockchain makes the system difficult to change, hack, or
manipulate, which is vital for security and maintaining the integrity of individual certificates.
Questioning is the simplest method of monitoring the educational system and therefore its
implementation has become a source of assessment of modern higher education teachers. The
main and first question of the questionnaire was the question: Do you have your own digital
portfolio? Analysis of the responses allows us to conclude that the level of mastery of digital
technologies is insufficient. The breakdown by educational programs demonstrated the leadership
of teachers, primarily those who speak foreign languages (translation studies, foreign language
teachers).
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Figure 1 — Results of a survey among representatives of different educational programs

The breakdown by age group allows us to draw a conclusion about the promising
preferences of young teachers and their understanding of modern trends. When asked the same
guestion about the digital portfolio, the youngest audience became the leaders, which looks quite
harmonious. What was surprising was the low percentage in the middle group of teachers, which
suggests a certain “classical ossification.”
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Figure 2 — Availability of digital portfolio by age group

Conclusion

Integrating digital technologies into modern education not only enriches the learning
experience and promotes more effective learning, but also develops the skills necessary to
successfully adapt to the digital age. This helps graduates be prepared for a rapidly changing world
and solve complex problems using modern tools [10].
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A person who not only has the professional knowledge of a teacher, but also has modern
skills in using digital technologies and corresponds to modern trends in education is required to
guide, show and support the student in the learning process.
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Talking about effective ways to improve foreign students' self-study language ability in language
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Abstract: At present, there is such an abnormal prejudice among Chinese teachers. They think that
the study and research of Chinese teaching methods are the needs and tasks of individual teaching
method teachers, and have nothing to do with us. In fact, Chinese teaching methods are
inseparable from Chinese teaching. The research results of Chinese teaching methods should
always run through the whole process of Chinese teaching practice. Every teacher engaged in
Chinese teaching should be a practitioner of the research results of Chinese teaching methods and
Chinese teaching methods. The research results of Chinese teaching methods and the effective
teaching methods summed up in Chinese teaching practice should play a guiding role in teaching
practice.
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EFL Teachers' Perceptions and Perspectives
of using internet resources for the
development of socio-cultural competence

Akbota Assylbekova
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Abstract. This article explores how EFL teachers in Kazakhstan perceive and use internet
resources for socio-cultural competence development. Drawing on theoretical frameworks like
TPACK and SAMR, it examines factors influencing teachers' attitudes and practices. Challenges,
including limited access and digital literacy issues, are discussed, along with concerns about online
content quality and privacy. By addressing these issues, the article aims to inform EFL education
and improve internet resource integration for socio-cultural competence in diverse settings.

Keywords: EFL education, Internet resources, Socio-cultural competence development,
Teacher perceptions, Technology integration, Digital literacy, Pedagogical challenges.

AHpatna. byn makana KasakcTanHgafbl EFL  myfanimgepiHiH, an1eymeTTiK-MaaeHM
KY3bIPETTIMIIKTI  AaMbITy YWIiH WMHTEPHET pecypcTapblH  Kanalh KabblNAaWTbiHbIH  XKoHe
naraanaHatbliHbiH 3epTTenai. TPACK xkoHe SAMR cHAKTbI TEOPUALIK TYXKbIPbIMAAManapra cyeHe
OTbIpbIN, 0N MyfaniMaepaiH Ke3KkapacTapbl MeH TakipubeciHe acep eTeTiH daKkTOopaapabl
3epTTenai. MaKkanaga WeKTeyni KO/MKETIMAINIK KaHe UM P/bIK cayaTTblblK Macenenepi, coHaam-
aK Kenigeri MasmyH canacbl MeH KyMuAbIIbIKKA KaTbICTbl Macenenep TaakblaaHadbl. MakanaHbiH,
MaKCaTbl — afbl/ILWbIH TiAIH WeT TiniHAe 6inim 6epy canachk! peTiHAe aknapaTTaHAbIpy XKaHe apTypAi
opTanapAa 9NeYMETTIK-MIAEHM  Ky3bIPeTTINIKTI  AaMbITy  VWIH  WHTEpPHEeT-pecypcTapablH,
MHTErpaLUMAChIH *aKCcapTy.

TyriH ce3nep: EFL 6inim Gepy, »eninik pecypcrap, aneymMeTTiK-M3AEHW Ky3blPeTTiNiKTI
AAMbITY, MyFanimaepaiH Kabblngaybl, TexHONOrMANAPAbl MHTErpaumanay, UMdpablK cayaTTbibIK,
nefarornkanbiK KMbIHAbIKTAP.

AHHOTaAUMA. 3Ta CTaTbs MCCNeayeT, Kak NpenoaaBaTenn aHrIMMCKOro Kak MHOCTPaAHHOro
A3blka B KasaxcTaHe BOCMPUHMMAOT W MCNOABL3YIOT MHTEPHEeT-pecypcbl AnA pPas3BuTMA
COLIMOKYNbTYPHOM KoMneTeHUMN. OCHOBbLIBAACH Ha TEOPETUYECKUX KOHLIENLMAX, TakMx Kak TPACK
n SAMR, oHa uccneayeT GakTopbl, BAUAIOLLIME HA OTHOLLIEHME M NPAKTUKY NpenoaasaTenen. B
cTaTbe obcyxaatoTcs npobnembl, BKAKOYAA OrpaHMYEHHbIM A0CTyn M npobnembl unbpoBOM
rPAaMOTHOCTM, a TaKkKe 3ab0oTbl O KayecTBe OH/MAWH-KOHTEHTa M MPMBATHOCTWU. Llenbto cTaTtbu
ABnaeTcs MHGopmmpoBaHme B 061acT 06pa3oBaHMA NO aHMTMMCKOMY KaK MHOCTPAaHHOMY A3bIKy
N yAydLleHe MHTerpaumMmnm MHTEPHET-PECYPCOB AN PAa3BUTUA COLIMOKYIbTYPHOM KOMNETEHLNN B
Pa3INYHbIX Cpeaax.

Kniouesble cnoBa: ObpasosBaHue EFL, VIHTepHeT-pecypchl, Pa3BuUTME COLMOKYAbTYPHOM
KomneTeHumMn, Bocnpuatna npenoaasatenen, MHTerpaums TexHonorui, Limdposas rpamMoTHOCTD,
Meparornyeckme Bbi30BbI.

Introduction

Socio-cultural competence development in the context of English as a Foreign Language
(EFL) education is a multifaceted process that encompasses learners' ability to navigate and
communicate effectively in culturally diverse contexts. Research in this area underscores the
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importance of integrating socio-cultural competence into language learning curricula to prepare
learners for meaningful interactions in globalized societies. Scholars such as Byram (1997) and
Fantini (2009) have emphasized various dimensions of socio-cultural competence, including
intercultural communication skills, cultural awareness, empathy, adaptability, and critical cultural
literacy. Their work highlights the significance of adopting pedagogical approaches that promote
authentic cultural experiences and foster intercultural understanding in EFL classroom:s.

Theoretical frameworks and definitions of socio-cultural competence in EFL education
draw from interdisciplinary perspectives, including sociolinguistics, cultural psychology, and
intercultural communication theory. Scholars such as Bennett (1993) and Hofstede (1980) have
proposed conceptual models that emphasize the dynamic and context-dependent nature of socio-
cultural competence, highlighting its cognitive, affective, and behavioral dimensions. Additionally,
researchers such as Vygotsky (1978) have explored sociocultural theories of learning, which
underscore the role of social interaction, cultural tools, and collaborative learning in socio-cultural
competence development.

Previous research has documented the transformative impact of internet resources on
language learning and intercultural communication in EFL contexts. Scholars such as Warschauer
(1996) and Thorne (2003) have explored the potential of internet resources to enrich language
learning experiences and promote intercultural understanding. Their work demonstrates that
internet-based activities, such as online cultural simulations, virtual language exchanges, and
social media interactions, can enhance learners' linguistic proficiency, cultural awareness, and
intercultural communication skills. Additionally, researchers such as Kramsch (2009) have
highlighted the role of internet resources in facilitating meaningful cross-cultural interactions and
fostering empathy and tolerance towards cultural differences among EFL learners.

In general, the literature review highlights the importance of socio-cultural competence
development in EFL education, explores theoretical frameworks and definitions of socio-cultural
competence, and discusses previous research on the impact of internet resources on language
learning and intercultural communication. By synthesizing existing literature and referencing key
scholars in the field, this review provides a theoretical foundation for understanding the role of
internet resources in fostering socio-cultural competence in EFL learning contexts.

Main part: Theoretical Framework for Understanding EFL Teachers' Perceptions and
Perspectives

Understanding EFL (English as a Foreign Language) teachers' perceptions and perspectives
regarding the integration of internet resources for the development of socio-cultural competence
requires a comprehensive theoretical framework that encompasses multiple dimensions. This
framework draws from relevant theoretical perspectives in education, language learning, and
technology integration to provide a holistic understanding of the factors influencing teachers'
attitudes, beliefs, and instructional practices.

1. Technology Integration Theory:

- Technological Pedagogical Content Knowledge (TPACK): TPACK framework emphasizes
the dynamic interaction between technological knowledge, pedagogical knowledge, and content
knowledge. EFL teachers' perceptions and perspectives are influenced by their ability to effectively
integrate technology tools with pedagogical practices and language learning objectives.

- SAMR Model: The SAMR (Substitution, Augmentation, Modification, Redefinition)
model provides a framework for understanding the levels of technology integration. EFL teachers'
perceptions may vary based on whether they view internet resources as mere substitutes for
traditional teaching methods or as transformative tools that redefine language learning
experiences.
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2. Socio-cultural Learning Theories:

- Socio-cultural Theory of Learning (Vygotsky): Vygotsky's socio-cultural theory
emphasizes the role of social interaction, cultural context, and collaborative learning in cognitive
development. EFL teachers' perceptions are influenced by their understanding of the socio-
cultural context in which language learning occurs and their beliefs about the importance of socio-
cultural competence development for language learners.

- Community of Inquiry (Garrison, Anderson, & Archer): The Community of Inquiry
framework emphasizes the importance of cognitive presence, social presence, and teaching
presence in online learning environments. EFL teachers' perceptions of internet resources may be
shaped by their beliefs about the role of online communication tools in fostering socio-cultural
interactions and collaborative learning experiences.

3. Teacher Beliefs and Attitudes:

- Theory of Planned Behavior (TPB): TPB posits that teachers' intentions to use technology
are influenced by their attitudes towards technology, subjective norms, and perceived behavioral
control. EFL teachers' perceptions of internet resources are influenced by their beliefs about the
usefulness, ease of use, and social norms associated with technology integration in language
teaching.

- Technology Acceptance Model (TAM): TAM suggests that teachers' attitudes towards
technology adoption are determined by their perceived usefulness and ease of use of the
technology. EFL teachers' perceptions of internet resources may be influenced by their attitudes
towards innovation, their confidence in using technology tools, and their perceptions of the
benefits of integrating technology into language teaching.

4. Critical Pedagogy and Intercultural Competence:

- Critical Pedagogy (Freire): Critical pedagogy emphasizes the importance of questioning
dominant ideologies, fostering critical thinking skills, and promoting social justice in education. EFL
teachers' perceptions may be influenced by their beliefs about the role of internet resources in
challenging stereotypes, promoting global awareness, and fostering critical cultural literacy.

- Intercultural Competence Frameworks (Byram): Frameworks such as Byram's model of
intercultural communicative competence emphasize the importance of developing learners'
ability to communicate effectively across cultures. EFL teachers' perceptions of internet resources
may be shaped by their beliefs about the role of online communication tools in promoting
intercultural understanding, empathy, and respect for cultural diversity.

By synthesizing these theoretical perspectives, this framework provides a comprehensive
understanding of EFL teachers' perceptions and perspectives regarding the integration of internet
resources for socio-cultural competence development. It highlights the complex interplay
between technology integration, socio-cultural learning theories, teacher beliefs and attitudes,
and critical pedagogy in shaping teachers' instructional practices and decision-making processes
in EFL education.

In our exploration of EFL teachers' perceptions and perspectives regarding the integration
of internet resources for socio-cultural competence development, we draw upon several
theoretical frameworks to provide a comprehensive understanding of the factors influencing
teachers' attitudes, beliefs, and instructional practices.

We begin by examining the Technological Pedagogical Content Knowledge (TPACK)
framework, which emphasizes the seamless integration of technology tools with pedagogical
practices and language learning objectives. By understanding how technology intersects with
pedagogy and content knowledge, we gain insights into how EFL teachers navigate the
complexities of incorporating internet resources into their instructional strategies.

Building upon TPACK, we delve into the Substitution, Augmentation, Modification,
Redefinition (SAMR) model, which offers a lens through which to evaluate the transformative
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potential of technology integration. By considering whether technology merely substitutes
traditional teaching methods or redefines learning experiences, we uncover the nuanced ways in
which internet resources are utilized in EFL classrooms to enhance socio-cultural competence
development.

Our analysis also incorporates socio-cultural theories of learning, particularly Vygotsky's
socio-cultural theory, which underscores the role of social interaction and cultural context in
language learning. By exploring how EFL teachers create opportunities for authentic socio-cultural
interactions and collaborative learning experiences, we uncover the ways in which internet
resources contribute to the development of socio-cultural competence among language learners.

Additionally, we examine the Community of Inquiry framework, which highlights the
importance of creating online communities where learners can engage in collaborative inquiry and
knowledge construction. By investigating how EFL teachers foster socio-cultural interactions in
virtual environments, we gain insights into the role of internet resources in promoting cross-
cultural understanding and empathy among language learners.

In our analysis of teacher beliefs and attitudes towards technology integration, we draw
upon the Theory of Planned Behavior (TPB) and the Technology Acceptance Model (TAM).
Through TPB, we consider teachers' attitudes towards technology, subjective norms, and
perceived behavioral control, uncovering the factors influencing their decisions to adopt and
implement internet resources in EFL instruction. Similarly, TAM helps us understand teachers'
perceptions of the benefits and usability of internet resources, informing their willingness to
embrace technology-enhanced pedagogical practices in language education.

Through the synthesis of these theoretical perspectives, our article aims to provide a
holistic understanding of EFL teachers' perceptions and perspectives regarding the integration of
internet resources for socio-cultural competence development. By shedding light on the complex
interplay between technology integration, socio-cultural learning theories, and teacher beliefs and
attitudes, we hope to inform future research and practice in EFL education.

Challenges Faced by EFL Teachers in Integrating Internet Resources for Socio-cultural
Competence Development in Kazakhstan

Integrating internet resources for socio-cultural competence development in EFL (English
as a Foreign Language) education in Kazakhstan presents unique challenges for teachers:

1. Access and Infrastructure: Kazakhstan, like many other countries, grapples with
disparities in access to reliable internet connectivity and technological infrastructure (Kazakhstan
Ministry of Education and Science, 2020). EFL teachers across Kazakhstan may encounter
difficulties in accessing online resources and implementing technology-enhanced activities due to
limitations in internet access, outdated equipment, and insufficient technological support in some
regions.

2. Digital Literacy and Technological Proficiency: While Kazakhstan is making strides in
technological advancements, EFL teachers in the country may still face challenges related to digital
literacy and technological proficiency (Kazakhstan National Innovation System, 2019). Many
teachers may require additional training and support to effectively integrate internet resources
into their teaching practices, navigate digital tools, and adapt online materials to foster socio-
cultural competence among their students.

3. Time Constraints and Workload: Balancing the demands of curriculum requirements,
teaching responsibilities, and professional development initiatives with the integration of internet
resources can be particularly challenging for EFL teachers in Kazakhstan (Kazakhstan Association
of Teachers, 2021). Limited time and resources may hinder teachers' ability to explore and
implement innovative technology-enhanced pedagogical practices aimed at socio-cultural
competence development.
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4. Quality and Authenticity of Online Content: Ensuring the quality and cultural authenticity
of online content poses a challenge for EFL teachers in Kazakhstan (Kazakhstan National Center
for Curriculum and Methodology, 2018). With the vast array of online resources available,
teachers may struggle to find high-quality materials that align with language learning objectives
and promote socio-cultural understanding among students, especially given the diverse cultural
landscape of Kazakhstan.

5. Digital Divide and Inequality: Socio-economic disparities and the digital divide present
significant obstacles to equitable access to internet resources and technology tools in Kazakhstan
(Kazakhstan Statistical Committee, 2020). EFL teachers may face challenges in ensuring all
students have access to online learning opportunities, particularly those from rural or
underprivileged areas who may lack access to internet-enabled devices or reliable internet
connectivity.

6. Pedagogical Integration and Curriculum Alignment: Integrating internet resources for
socio-cultural competence development requires careful alignment with Kazakhstan's curriculum
goals and pedagogical approaches (Kazakhstan Ministry of Education and Science, 2019). EFL
teachers must navigate the challenge of integrating technology tools in ways that complement
existing curriculum standards, promote cultural awareness, and enhance language learning
outcomes in Kazakhstan's educational context.

7. Privacy and Safety Concerns: EFL teachers in Kazakhstan must address privacy and safety
concerns associated with online communication and internet use (Kazakhstan Ministry of Digital
Development, Innovation, and Aerospace Industry, 2020). With the increasing reliance on online
platforms and social media for educational purposes, teachers must navigate issues related to
data privacy, cyberbullying, and online safety risks to ensure a safe and secure online learning
environment for students.

8. Resistance to Change and Technological Innovation: Overcoming resistance to change
and fostering a culture of technological innovation among teachers, students, parents, and
educational stakeholders in Kazakhstan is essential for successful integration of internet resources
(Kazakhstan Association of Educational Researchers, 2021). EFL teachers may encounter
reluctance to embrace technology-enhanced pedagogical practices, necessitating comprehensive
professional development initiatives and ongoing support to facilitate a shift in attitudes towards
technology in EFL education in Kazakhstan.

Addressing these challenges requires collaborative efforts from educational policymakers,
institutions, and stakeholders to invest in infrastructure, provide professional development
opportunities, promote digital literacy skills, and foster a culture of innovation in EFL education in
Kazakhstan. By addressing these challenges, EFL teachers can effectively harness the potential of
internet resources to foster socio-cultural competence among students and prepare them for
success in a globalized world."

Conclusion

In conclusion, the exploration of socio-cultural competence development in EFL education,
coupled with an understanding of EFL teachers' perceptions and perspectives, sheds light on the
complexities and challenges inherent in integrating internet resources for socio-cultural
competence development, particularly in the context of Kazakhstan.

Through a theoretical framework encompassing technology integration, socio-cultural
learning theories, and teacher beliefs and attitudes, we have gained valuable insights into the
factors influencing EFL teachers' attitudes, motivations, and instructional practices. Despite the
transformative potential of internet resources in fostering socio-cultural understanding and
intercultural communication skills among language learners, EFL teachers in Kazakhstan encounter
numerous challenges in their efforts to integrate these resources effectively.
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From access and infrastructure limitations to digital literacy gaps and time constraints, EFL
teachers face a multitude of obstacles in leveraging internet resources to enhance socio-cultural
competence development in their classrooms. Moreover, ensuring the quality and cultural
authenticity of online content, addressing privacy and safety concerns, and overcoming resistance
to technological innovation further complicate the integration process.

However, amidst these challenges lie opportunities for growth and innovation. By investing
in infrastructure, providing professional development opportunities, promoting digital literacy
skills, and fostering a culture of innovation, Kazakhstan can empower EFL teachers to effectively
harness the potential of internet resources to foster socio-cultural competence among students.
Collaborative efforts from educational policymakers, institutions, and stakeholders are essential
to addressing these challenges and advancing socio-cultural competence development in EFL
education.

As we navigate the complexities of integrating internet resources for socio-cultural
competence development in Kazakhstan, it is imperative to remain committed to creating
inclusive, culturally responsive learning environments that empower students to thrive in an
interconnected world. By embracing innovation, fostering collaboration, and prioritizing the
development of socio-cultural competence, we can prepare EFL learners in Kazakhstan to become
global citizens equipped with the skills and knowledge to navigate diverse cultural landscapes with
confidence and empathy.
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Abstract
The aim of this scientific paper is to investigate the distinctive characteristics and challenges
associated with teaching English in primary schools. It explores and highlights the particularities
that shape the language learning experience for young learners. By examining various pedagogical
approaches, curriculum considerations, and teacher-student dynamics, this research seeks to
contribute valuable insights to the field of primary education and language teaching.

Keywords: English language teaching, young learners, pedagogical approaches, curriculum,
teacher-student interactions, language acquisition, communicative method, task-based learning,
TPR (Total Physical Response), technology in language teaching.

The early years of primary education are crucial in laying the foundations for a child's
linguistic and intellectual development. In the globalised context where English serves as a lingua
franca, the challenges and peculiarities associated with teaching this language in primary schools
become particularly noteworthy. Children's formative years are a crucial period for language
acquisition. Mastery of English is essential for effective communication and lays the groundwork
for broader cognitive development. Therefore, it is essential for educators, curriculum developers,
and policymakers to understand the nuances of teaching English in primary schools. Language
instruction in primary schools goes beyond conventional teaching paradigms. Young learners bring
a range of experiences, cognitive abilities, and cultural backgrounds to the classroom as they strive
towards linguistic competence. Recognising and addressing these diversities is crucial for
developing a pedagogical approach that resonates with the innate curiosity and receptivity of
primary school students. So, choosing a pedagogical approach is of paramount importance in the
field of education, particularly when it comes to teaching in primary schools. The effective
instruction of English in primary schools necessitates a thoughtful examination and selection of
pedagogical approaches tailored to the unique characteristics and needs of young learners.

- Within the expansive realm of language education, various methodologies have been
explored to enhance the language learning experience for primary school students. One
prominent approach is the communicative method, which places a strong emphasis on interaction
as both the means and goal of learning (Celce-Murcia et al., 2014). By engaging students in
authentic communicative activities, such as role-plays, discussions, and collaborative projects, this
approach aims to develop not only linguistic competence but also practical language skills essential
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for real-life communication. The communicative method is particularly well-suited for primary
education, aligning with the natural curiosity and social development of young learners.

- Task-based learning represents another innovative pedagogical approach that has gained
traction in the realm of primary language education (Willis & Willis, 2015). This approach
integrates language learning with the completion of meaningful tasks, fostering a purposeful and
goal-oriented language acquisition process. Tasks, designed to be age-appropriate and relevant,
serve as a catalyst for language use, providing students with opportunities to apply language skills
in practical contexts. Task-based learning not only enhances language proficiency but also
promotes critical thinking, problem-solving, and collaborative skills among primary school
students.

- Total Physical Response (TPR) stands out as one of the best approaches in teaching young
learners due to its alignment with the cognitive, physical, and emotional characteristics of
children. This methodology, developed by Dr. James Asher in the 1960s, capitalises on the natural
ways in which children learn and has been widely praised for its effectiveness in fostering language
proficiency among young learners. At the core of TPR is the recognition that young children are
inherently active and learn best through movement and sensory experiences. TPR leverages this
understanding by integrating physical actions, gestures, and whole-body responses into language
instruction. TPR recognizes the importance of imitation and movement in the learning process.
Young children have a natural inclination to imitate actions and movements, and TPR utilises this
instinct by incorporating physical responses to verbal commands. For example, if the teacher says,
"run," the students are expected to physically run. This direct link between language input and
physical action enhances comprehension and reinforces vocabulary in a meaningful way. Whole-
body learning is another crucial aspect of TPR. Instead of focusing solely on linguistic aspects, TPR
involves the entire body in the learning experience. This holistic approach acknowledges that
children are multisensory learners, and incorporating movement helps them connect language
with real-world experiences. Through actions like clapping, stomping, or reaching, children not
only internalise vocabulary but also associate words with specific physical sensations, making the
learning process more memorable. Importantly, TPR creates a stress-free and enjoyable
environment for language learning. By incorporating play and physical activities into lessons, TPR
makes learning a fun and engaging experience. This positive atmosphere is essential for young
learners, as it reduces anxiety and encourages active participation.

- Also, the integration of technology in language teaching has emerged as a dynamic tool
in the primary education landscape (Hubbard, 2019). Interactive educational software, online
resources, and digital platforms offer engaging avenues for language practice, catering to the
technologically immersed generation of young learners. Incorporating multimedia elements not
only captures students' attention but also provides a multisensory experience, reinforcing
language concepts in a more interactive and memorable manner. The selection of an appropriate
pedagogical approach for teaching English in primary schools requires a nuanced understanding
of the cognitive and emotional development of young learners. As educators navigate the diverse
landscape of primary education, the continuous exploration and integration of effective
pedagogical methods contribute significantly to creating a vibrant and engaging language learning
environment.

Furthermore, curriculum considerations are important beyond the classroom as they
shape the educational experience and future prospects of primary school students. An effectively
designed curriculum serves as a blueprint for the educational journey, providing a coherent and
structured path for students as they progress through their language learning endeavours. One
important aspect of the curriculum is its impact on long-term educational outcomes. A well-
structured curriculum not only aids in language acquisition but also fosters the development of
cognitive skills, critical thinking abilities, and a broader understanding of the world. The skills

221



Proceedings of the 5th International Scientific Conference

acquired through a thoughtfully designed English language curriculum are transferable,
empowering students to navigate diverse academic challenges in their educational journey. The
design of an English language curriculum for primary schools requires careful consideration of age-
appropriate content, language proficiency benchmarks, and developmental milestones.

In addition we wish to emphasise another critical aspect in the effective teaching of English
in primary schools. The significance of the dynamics of teacher-student interactions extends
beyond mere instructional methods; it encompasses the cultivation of a supportive and conducive
learning environment where language acquisition becomes an engaging and enriching experience
for young learners. One of the key elements in teacher-student interactions is the establishment
of a positive rapport. Primary school students, in their formative years, greatly benefit from a
nurturing relationship with their teachers (Pianta et al., 2016). Creating an atmosphere of trust
and approachability encourages students to actively participate, ask questions, and express
themselves in English. This positive rapport contributes not only to linguistic development but also
to the overall socio-emotional growth of the students.

Moreover, effective teacher-student interactions involve adapting teaching strategies to
meet the diverse needs of primary school learners (Gibbs & Huang, 2018). Recognizing the
individual strengths, challenges, and learning styles of each student allows teachers to tailor their
approaches accordingly. Differentiated instruction, incorporating various methodologies, ensures
that all students, regardless of their linguistic background or abilities, have equal opportunities for
language development. Communication forms the cornerstone of teacher-student interactions.
Encouraging open and clear communication channels facilitates a mutual understanding of
expectations, goals, and feedback (Krashen, 2016). In the context of learning English, teachers play
a pivotal role in modelling correct language usage, pronunciation, and cultural nuances. Interactive
and communicative activities create opportunities for students to practise and enhance their
language skills within a supportive learning community. Furthermore, teacher-student
interactions extend beyond the confines of the classroom, involving collaborative efforts with
parents and caregivers (Desforges & Abouchaar, 2015). Keeping parents informed and engaged in
their child's language learning journey fosters a holistic approach to education. Regular
communication about students' progress, suggested home-based language activities, and
strategies for language reinforcement at home contribute to a collaborative partnership between
teachers and families.

In the realm of English language education, the teacher serves not only as an instructor
but also as a language model and facilitator. Encouraging creativity, critical thinking, and curiosity
through dynamic and interactive teaching methods fosters an environment where primary school
students feel empowered to explore and express themselves in English (Ellis, 2018). This
collaborative and communicative approach to teacher-student interactions ultimately shapes a
positive attitude towards language learning and lays the groundwork for continued proficiency in
English throughout the academic journey and beyond.

In conclusion, it is important to underline that the inquiry into the instruction of English in
primary schools offers an exhaustive comprehension of the complexities entailed in nurturing
language proficiency among primary school learners. Pedagogical methodologies, considerations
pertaining to curriculum design, and interactions between teachers and students collectively play
a key role in shaping a dynamic and effective environment for language acquisition. The persistent
examination and assimilation of these methodologies assume paramount significance for
educators and policymakers aspiring to augment language education in primary schools. So, as
primary education continues to evolve, understanding and addressing the peculiarities of teaching
English in this context becomes imperative for fostering language proficiency and academic
success in young learners.
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MUASIR DOVLIT IDARSETMBISINDD
SOSIAL XIDMITLIRIN GOSTORILM3SINDD
KOMPLEKS YANASMALAR

Nicat Habibov
DiA-nin Il kurs magistranti

Xilasa. Bu maqgala Azarbaycanda sosial xidmatin gostarilmasinin mirakkab o6lcularini
arasdirir, kompleks yanasmanin vacibliyini vurgulayir. “Kompleks yanasma” termini igtisadi sarait,
demografik dinamika, madani nlanslar va texnoloji iralilayislar kimi muxtalif amillarin mirakkab
garsiligh tasirini nazars alan hartarafli va integrasiya olunmus strategiyani ifads edir.
Azarbaycanda sosial xidmatlarin movcud vaziyystinin tangidi tahlili vasitasile bu tadqgigat isi
mirakkab va uygunlasa bilan inzibati ¢arcive talab edan cagirislari va imkanlari aydinlasdirmaga
cahsir.

Bu fonda maqalada kompleks yanasmanin coxsaxali aspektlari arasdirmis, siyasat ¢argivalari,
texnoloji mudaxilalar, maraqgl tearaflarin calb edilmasi va beynalxalg amakdasligin rolu
dayarlandirilmisdir. Movcud sosial xidmat modellarinin ugur va catismazliglarini tadgig edarak,
Azarbaycanin 6z shalisinin mUxtalif va dinamik ehtiyaclarina cavab veran méhkam va cevik dovlat
idaraciliyini neca formalasdira bilacayina dair fikirlar tagdim etmak hadaflanir. Bununla da, magala
Azarbaycanda dovlat idarsciliyinin modernlasdiriimasi va sosial xidmatlarin gostarilmasinin
optimallasdiriimasi ile bagl davam edan mulahizalara tohfs verir.

Acar sozlar: sosial xidmatlar, evda (sayyar) sosial xidmat, inzibati ¢carcivs, igtisadi sarait, siyasi
dinamika, ganunlar ve gaydalar, malumata asaslanan gararlarin gabulu

Sosial yonUimll dévlst olan 6lkemizin Konstitutsiyasinda vatandaslarimiza layigli hayat
saviyyasinin temin edilmasi dovlatimizin ali magsadlarinden va vazifslarinden biri hesab
edilmisdir. Buna goéra da mustaqillik illarinda 6lkamizin sosial siyasati ardicil va ylksalen xatla
inkisaf edir. Azarbaycan Respublikasi Prezidentinin 30 dekabr 2008-ci il tarixli sarancami ile tasdiq
edilmis “2009-2015-ci illards Azarbaycan Respublikasinda sigorta pensiya sisteminin inkisafinda
dair Dovlat programi” sosial gayglya ehtiyaci olan saxslar tarafindan ylksak giymatlandirilmisdir.
on ¢cox gayglya va diggata mohtac olan alil saxslarin sosial midafiasinin hliqugi cahatdan etibarli
midafiasini tamin etmak magsadi ila 6lkamizds ardicil is aparilir, ganunvericiliyin beynalxalg
standartlara uygunlasdiriimasi istigamatinda seamarali tadbirlar hayata kegirilir.

Umumilikds, dévlst idaraciliyinin muasir manzarasinda sosial xidmatlarin gdstarilmasi
xalgin rifahinin va taraqqginin glclandirilmasinde mihim dayaqg kimi dayanir. Serqgi Avropa va
Qarbi Asiyanin kasismasinda yerlasan Azarbaycan sosial xidmat sistemlarinda ahamiyyatli
dayisikliklara maruz galib. MUxtalif sosial ehtiyaclarin, igtisadi geyri-barabarliyin va inkisaf edan
demografik nimunalarin hallinin murakkabliyi sosial xidmatlara niansli va ¢oxsaxali yanasma
talab edir.

Azarbaycan Respublikasinin ganunlari miasir dovlst idarsetmasinda sosial xidmatlarin
gbstarilmasina kompleks yanasmalari ifads edarak bu sahads yaranan minasibatlari tanzimlayir.
Bildiyimiz kimi sosial xidmat ¢atin hayat saraitinds yasayan saxsin (ailanin) sosial problemlarinin
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aradan galdiriimasi va ictimai hayatda digar insanlarla barabar istirak imkanlarinin yaradilmasi
istigamatinda hayata keciriloan kompleks tadbirlardir. Sosial xidmatin magsadi vatandaslarin hayat
saviyyasini agirlasdiran, sosial-psixoloji vaziyyatini ¢atinlasdiran, camiyyatdan tacrid olunmasina
gatirib cixaran hallarin garsisini almagdan, ¢atin hayat saraitinin amala galdiyi hallarda ehtiyaci
olan saxslara sosial xidmatin gdstarilmasini tamin etmakdan ibarstdir. Belalikls, sosial xidmat
sahasinda dovlat siyasatinin asas prinsiplari asagidakilardan ibaratdir:

1. insan hiquq ve azadliglarina riayst olunmasi;

2. Humanizm, konullaluk, maxfilik, tolerantlig, Gnvanlilig, adalatlilik va algatanliq;

3. Diskriminasiyaya va stigmatizasiyaya yol verilmamasi;

4. Catin hayat saraitinda olan saxslarin (ailalarin) sosial xidmata gotlrilmasinda barabar
imkanlarin tamin edilmasi;

5. Sosial integrasiya va ahalinin yasayis keyfiyyatinin yaxsilasdiriimasi;

6. Ictimai istirakciligin tamin olunmasi (1).

Azarbaycan mdiasir dovlat idaraciliyinin mirakkab manzarasini gazdiyi bir vaxtda sosial
xidmatlarin gostarilmasi nlansli ve hartarafli strategiya talab edan kritik bir saha kimi meydana
cixir. “Kompleks yanasma” termini millatin sosial-igtisadi qurulusunu formalasdiran muxtalif
amillarin sintezini talab edan sads hall yollarini asan bir paradigmani shats edir. Bu kontekstda
igtisadi saraitin, demografik dinamikanin, madani nlanslarin va texnoloji iralilayislarin mirakkab
garsiligh tasiri integrasiya olunmus va uygunlasa bilan inzibati ¢arcivani talab edir. Azarbaycanin
sosial-igtisadi manzarasi siratli urbanizasiya, demografik dayisikliklar va igtisadi diversifikasiya
daxil olmagla, amillarin dinamik garsihgl tasiri ile xarakterize olunur. Bu amillar xidmatlarin
alcatanliginda geyri-barabarlik, sosial-igtisadi barabarsizlik va konkret demografik gruplari hall
etmak Uc¢ln magsadyonli midaxilalara ehtiyac kimi problemlarin halline komak edir. Natica
etibarils, bu cagirislari idars eds va onlara cavab vera bilan mirakkab inzibati ¢carcive mitlagdir.
Bundan alave, madani nianslar sosial xidmatin effektivliyinin formalasmasinda mihim rol
oynayir. Tarixi irslerden va muasir dinamikadan tasirlenan Azarbaycanin zangin madani
gobelenlari onun mixtalif shalisinin unikal ehtiyaclarina va hassasliglarina uygunlasdiriimis
yanasma talab edir. Madani muxtalifliya hormst edan ve eyni zamanda adalatli xidmat
gbstarilmasini tamin edan inzibati ¢carcive camiyyatin birliyini gliclandirmak l¢ln ¢ox vacibdir.

Azarbaycanda sosial xidmatin tamin edilmasina kompleks yanasmanin vacibliyi millatin
Gzlasdiyi problemlarin mirakkab va bir-biri ilo alagali xarakterindan irali galir. @halinin mixtalif
ehtiyaclarini ssmarali sakilda hall etmak Uclin muxtalif amillari nezara alan hartarafli strategiya
vacibdir. Azarbaycan tarixi ve cografi moévgeyi ile formalasan zangin madani irsa malikdir. Madani
amillar fardlarin sosial xidmatlari neca gavramasina va onlarla masgul olmasina tasir gostarir.
Kompleks yanasma muxtalif madani norma va dayarlari tanimagla, madani cahatden hassas
xidmat gdstarilmasini nazarda tutur. Bu, sosial xidmatlarin xidmat etdiklari icmalar tarafindan
gabul edilmasini va manimsanilmasini tamin edir. Siyasi gararlar, o cimladan biidca ayirmalari
sosial xidmat programlari Gcln resurslarin mévcudluguna tasir gostarir. igtisadi inkisaf, milli
tahllkasizlik va ya infrastruktur layihalari kimi siyasi prioritetlar sosial xidmatlara ayrilan blidcanin
nisbatina tasir gostara biler. Sosial programlar Ggln adekvat maliyyalasmanin tamin edilmasinda
va xidmatlarin gdstarilmasina tasir eds bilacak resurs mahdudiyyatlarinin hallinda siyasi mihim
rol oynayacaq. Natica etibarils, siyasi nlanslarin garsiligh tasiri Azarbaycanda sosial xidmatin
gbstarilmasi manzarasina ahamiyyatli deracada tasir gostarir. Siyasi qurumlar tarafindan gabul
edilan gararlar siyasatlari formalasdirir, resurslari bélisdurir va tanzimlayici mahiti misyyan edir,
naticada shali Uclin sosial xidmatlarin alcatanhgina, keyfiyyatina va inkllzivliyina tasir gostarir.
Siyasatcilar cox vaxt sosial xidmat anlayisindan siyasi stiar kimi istifada edirlar. igtisadcilar isa sosial
xidmati galirlarin yenidan bolisdirilmasi kimi basa duslrlar (Nagiyev 9.T., 2002: 214).

Igtisadi sarait fardlarin va icmalarin rifahinin misyyan edilmasinds asas rol oynayir. Sosial
xidmatlarin gdstariimasinda kompleks yanasma asas xidmatlara ¢ixisa mane ola bilacak sosial-
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igtisadi barabarsizliklari gabul edir va aradan galdirir. Sosial xidmatlarin takca mévcud deyil, ham
do maliyys vaziyyatindan asili olmayaraq hami Ug¢ln alcatan olmasini tamin edarak, igtisadi
cahatdan tacrid olunmus shalini yiiksaltmak Ugiin xisusi midaxilslar talab olunur. igtisadi sarait
tez-tez zaifliklari gliclandirir, mlayyan qruplari daha yUksak sosial tacrid va ya xidmatlara qeyri-
adekvat cixis riski altina goyur. Kompleks yanasma bu hassas gruplarin miayyan edilmasi va xUsusi
midaxilalarle hadaflanmasini nazards tutur. Masalen, yoxsullugun azaldilmasina ydnalmis
programlar, alverisli manzil tasabblslari va ya maqgsadyonli sahiyya mudaxilalari igtisadi
cohatdan alverissiz ahalinin Gzlasdiyi unikal problemlari birbasa hall eds bilar. Sosial xidmatin
gbstarilmasi daha genis igtisadi inkisafla six baglidir. Kompleks yanasma davamli sosial xidmatlarin
inkliziv igtisadi artim muhitini tsleb etdiyini gabul edir. igtisadi imkanlari, is yerlarinin
yaradilmasini va galirlerin yaradilmasini stimullasdiran siyasatler takca igtisadi saraitin
yaxsilasmasina deyil, ham ds shalinin iGmumi rifahina téhfa verir. igtisadi serait sosial xidmat
programlari Gclin mdévcud olan maliyya resurslarina birbasa tasir gostarir. Kompleks yanasma
sosial xidmatlarin tasirini maksimum daracada artirmaq Ucln ehtiyath bldca milahizalarini ve
samarali resurslarin  ayrilmasini  nazarda tutur. ©n c¢ox ehtiyac duyulan sahalarin
prioritetlasdiriimasi va resurslardan istifadenin optimallasdiriimasi sosial xidmat idaraciliyine
igtisadi  cahatdan asaslandirilmis  yanasmanin  asas komponentlaridir. igtisadi  sarait
dalgalanmalara va gozlanilmaz béhranlara maruz galir. Kompleks yanasma igtisadi tanazzil va ya
févgalada hallar zamani sosial xidmat programlarinin davamli va ¢evik galmasini tamin edarak, bu
dayisikliklari gabaglayir va onlara uygunlasir. Bu, fovgslads hallarin planlasdiriimasini, gevik
maliyyalasdirma mexanizmlarini va yaranan ehtiyaclari hall etmak Gclin resurslari siratls yenidan
bolusdlirma gabiliyyatini ahata eds bilar. Bazi sosial xidmatlar, xlsusan da sahiyys, tahsil va
yasayls sahasi shamiyyatli investisiyalar talab edir. Kompleks yanasma igtisadi ssmaralilik va sosial
tasir arasinda tarazligin yaradilmasini nazards tutur. igtisadiyyata hadsiz yiklsnmadan sosial
xidmat programlarinin  uzundmurlilayini ve effektivliyini tamin etmak {cln davaml
maliyyalasdirma modellari, dovlet-6zal tarafdaslig va innovativ maliyyalasdirma mexanizmlari
arasdirilir. Kompleks yanasma sosial xidmat programlarinin igtisadi tasirinin giymatlandiriimasini
nazarda tutur. Sosial gostaricilordan basga, bu programlarin igtisadi mahsuldarliga, insan
kapitalinin inkisafina ve yoxsullugun azaldilmasina neca tohfs verdiyini basa dismak vacibdir.
Sosial xidmat mudaxilalarinin ham ani, ham da uzunmiddatli igtisadi naticalarini 6lgmak Ggiln
ciddi giymatlandirma carcivalari hayata kecirilir. igtisadi baximdan sosial xidmat prosesinds
gostarilan xidmatlar ilk ndvbada istehlak dayarinin bir novii hesab edilmakls, insanlarin rifah halina
tasir gdstara bilmasi asas goturilir. Muasir igtisad elmina gdra, xidmat magsadyonli faaliyyat
kimi mahsuldar amak naticasinda yaranan faydali tasirdir (Prof. T.S.Valiyev, S.S.Qafarov, 2002:
365).

Azarbaycan Respublikasinin ganunlari sosial xidmatlarin gdstarilmasinin hliqugi asaslarini
muayyan edir. Qanunvericilik heam hokumatin, ham da vatandaslarin bu xidmatlarin alda edilmasi
va catdirilmasinda hliqug ve vazifalarini miayyan edir. Mixtalif sosial xidmat sektorlarini, o
cimladan sahiyys, tahsil, rifah va manzil taminatini tanzimlayan ahata dairasini, standartlarini va
tanzimlayici tadbirlarini miayyan etmak lGgln hartarafli ganunvericilik bazasi vacibdir. Qanunlar
adalatliliyin tasviginda va sosial xidmatin gdstariimasinda ayri-seckiliyin garsisinin alinmasinda
muhUm rol oynayir. Hiqugi ¢arcivalar xidmatlarin muxtalif demogqrafik gruplar arasinda adalatli
sokilda bolusdirilmasini tamin edan barabar cixis prinsiplarini aciq sakilda aks etdirir. Ayri-
seckiliya garsl ganunlar gender, etnik va ya sosial-igtisadi status kimi amillardan asili olmayaraq
sosial xidmatlarin hami Ggln algatan oldugu inkllziv mihitin yaradilmasina komak edir. “Sosial
xidmat haqginda” Azarbaycan Respublikasi Qanununa asasan 6lkamizda yasl 70-a catmis saxslar
ahil hesab olunurlar. @mak va @halinin Sosial Mudafiasi Nazirliyinin malumatina gors, 2019-cu il
yanvar ayinin 1- na olan rasmi statistikaya asasan, 6lkemizda bu kategoriyadan olan saxslarin sayi
401 min nafar (162,9 min kisilar, 238,1 min gadinlar)taskil edir. Azarbaycan Respublikasi Nazirlar

226



«Research Reviews» (March 1, 2024). Prague, Czech republic

Kabinetinin 22 aprel 2014-cd il tarixli 108 sayli Qarari ila tasdiq edilmis “Evdas (sayyar) sosial
xidmatin gdstarilmasi Qaydasi”’na asasan, hazirda ©9mak va dhalinin Sosial Mdafiasi Nazirliyi
tarafindan 11 208 nafar tanha ahil va alil sexsa evlarinda sosial-maisat xidmat gostarilir. Hamin
insanlarin 8 857 nafar ahil saxslardir. Sosial iscilar onlara ev tasarrifatinda tamizlik islarinin
apariimasi, yemak hazirlanmasi, zaruri arzaqg, senaye ve maisat mallarinin, mivafig hallarda tibbi
va psixoloji yardimin, hiiqugi maslahatlarin alinmasi va s. islarda komaklik gostarirlar (“Ekspress”
gaz., 2017, 3 oktyabr, Ne 176, s. 10).

Azarbaycan Respublikasi Nazirlar Kabinetinin 2013-ci il 31 yanvar tarixli 17 ndmrali garari
ilo tasdig edilmis “Evda (sayyar) sosial xidmatin gostarilmasi” Qaydasinin 3-cl bandina asasan
evda (sayyar) sosial xidmat hamin xidmatin xarakterindan asili olaraq, sosial is¢i va sosial xidmatci
tarafindan gostarilir.

Sosial isci tarafindan gostarilon xidmatlara asagidakilar daxildir:

- sosial xidmata ehtiyaci olan saxsa tibbi va psixoloji yardim va hliqugi maslahat almaqgda
kdomaklik gdstarmak;

- gayyumlug va himayacilik sanadlarinin hazirlanmasina, tanha-ahil vatendaslarin va
alillarin internat evina, saglamlig imkanlari mahdud usaglara mivafig xisusi tahsil miassisalarina
géndarilmasi Uclin lazimi ssnadlarin toplanmasina komaklik gdstarmak;

- alillara va saglamlig imkanlari mahdud usaglara reabilitasiya xidmati gbstarmak;

- saglamlig imkanlari mahdud usaglarin giindslik hayatda lazim olan vardis va bacariglarini,
boylk va kicik motorika, Unsiyyat va kognitiv bacariglarini inkisaf etdirmak;

- saglamhg imkanlart mahdud usaglarin sosial uygunlasmasina dastak vermak;

- saglamlig imkanlari mahdud usaglarin inkisafi Gcln valideynlara mivafig maslahatlar
vermak, o cimladan zaruri yardimgli cihaz va vasitalardan istifadani dyratmak;

- ailanin sosial inkluziyasina komaklik gostarmak;

- saglamhg imkanlari mahdud usaglarin ehtiyaclarinin 6danilmasi va problemlarinin halli
magqgsadi ile muvakkillik faaliyyatini hayata kegirmak.

Sosial xidmatci tarafindan gostarilan xidmatlara asagidakilar daxildir:

- yemak hazirlanmasina komak etmak (o ciimladan diyetik yemaklar);

- 6zUna qullug eda bilmayan xastalari yedizdirmak va gablari yumag;

-saxsin ¢imizdirilmasing, saclarinin daranmasina yardim etmak;

- yataq dastlarini dayisdirmak, yataqg va geyim asyalarini yumaq va tttlamak;

- yatag ve geyim asyalarini camasirxanaya, kimyavi tamizloma mantagasina (agar
camasirxana va kimyavi tamizloma mantagasi varsa) aparib-gatirmak;

- paltarlarin xirda tamirini etmak;

- manzili yigisdirmag va tamizlamak;

- zaruri arzaq, sanaye va maisat mallarini almag;

- manzil pulunun va digar kommunal xarclarin 6édanilmasini taskil etmak;

- istiliya, yanacaga, tamira olan ehtiyaclarin 6danilmasi maqsadi ile aidiyyati taskilatlarla
alaga saxlamaq;

- hayatyani sahani nizama salmag;

- eva hakim cagirmagq, hakimin tayinati il aptekdan darman almaqg, hakim muayinasina
aparib-gatirmak;

- sosial xidmata gbtlrilmis vetandas vafat etdikds, dafni il bagl masalalarin halline
komaklik gbstarmak.

Bu Qayda “Sosial xidmat haqgqinda” Azarbaycan Respublikasi Qanununun 19.1-ci
maddasina asasan hazirlanmisdir va amak gabiliyyatli gohumlari va ya ganuni niimayandalari ila
eyni yasayls mantagasinda yasamayan va sosial xidmata ehtiyaci olan tanha ahillara, ahil ar-
arvadlara, alilliyi olan saxslara, xastaliyin terminal (son) marhalasinda olan saxslara evda (sayyar)
sosial xidmatin gostarilmasi masalalarini tanzimlayir (2).
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Murakkab inzibati ¢arciva gararlarin gabul edilmasini malumatlandirmag dgin malumat
analitikasina asaslanir. Demografik, igtisadi ve xidmatlardan istifade malumatlarinin mintazam
toplanmasi va tahlili idaracilara tendensiyalari muayyan etmays, midaxilalarin tasirini
giymatlandirmaya ve sosial xidmat programlarinda malumatl dizslislar etmaya imkan verir.
Muxtalif dovlst qurumlari, geyri-hokumat taskilatlari (QHT-lar) va beynalxalqg tarafdaslar arasinda
amakdasliqg hartarafli xidmatlarin gbstarilmasi Ucln vacibdir. Murakkab inzibati carcive
idaralararasi ssmarali koordinasiyani tasviq edir, siloslari parcalayir va sosial ehtiyaclarin hallina
vahid yanasmani tasviq edir. N.T.Nagiyev gdstarir ki, baladiyyalara yerli sosial midafis va sosial
inkisaf programlarinin gabul va icra edilmasi ila bagli salahiyyatlar verilsa da, hamin salahiyyatlar
maliyya catismazligi sababindan hayata kecirila bilmir. Bununla bagli o, taklif edir ki, baladiyyalarin
sosial layihalarinin maliyyslasdirilmasi Gclin dévlet bldcasinden maddi yardimlarin ayrilmasi
magsada mivafig olardi (Nagiyev N.T., 2010: 180).

Natica olarag, Azarbaycanda sosial xidmatlarin gostarilmasi igtisadi, madani, siyasi va
inzibati mulahizalarin muxtalif elementlarini birlasdiran vahid va dinamik yanasma talab edir. Bu
amillarin murakkab garsiligl tasiri 6lkenin sosial-igtisadi manzarasina xas olan muirakkab cagiris
va imkanlari idara eda bilan mirakkab va uygunlasa bilan inzibati ¢arcgivays ehtiyac oldugunu
vurgulayir. Zangin madani irsi, inkisaf edan igtisadi saraiti va 6zlinemaxsus siyasi dinamikasi ila
Azarbaycan muixtalif shalinin rifahi Uclin sosial xidmatlarin optimallasdiriimasinin mihim
ahamiyyat kasb etdiyi bir négtada dayanir. igtisadi sarait mévcud resurslari formalasdirir, madani
nldanslar isa sosial xidmatlarin gabulu va effektivliyine tasir gdstarir. Siyasi milahizalar, o
cUmladan siyasat prioritetlari va beynalxalg amakdasliglar sosial xidmatin gdstarilmasinin Gmumi
manzarasinin formalasmasinda mihim rol oynayir.

Sosial xidmatlarin gdstarilmasinin murakkabliklarini idars edarkan Azarbaycanin glcli
taraflarine asaslanmag, mdévcud problemlari hall etmak ve davamli va inkllziv sistemi inkisaf
etdirmak imkani var. Siyasatlarin davamli uygunlasdiriimasi, texnoloji yeniliklarin gabul edilmasi va
icmanin calb edilmasina UstiinllUk verilmasi dlkanin madani muxtalifliyi va sosial-igtisadi istaklari
ila uygunlasan sosial xidmat ¢arcivasina nail olmaqgda asas rol oynayacaqdir.

inkisafda olan dévlat qurumlari, vatandas camiyyati, beynalxalq tarafdaslar va yerliicmalar
arasinda birga say vacibdir. Sosial xidmatlarin optimallasdiriimasi Gzra kollektiv 6hdaliyi
glclandirmakla, Azarbaycan vatandaslarinin rifahinin prioritet oldugu, sosial xidmatlarin isa
davamli inkisaf va sosial taraqqgi tcln katalizatora cevrildiyi bir mihit yaratmaga can atir.
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MUASIR DOVRUMUZDS SOSIAL SAHSD3
“BIR” PONCOR3 KOSEPSIYAS

Xosrov Hiiseynzada
DiA-nin Il kurs magistranti

GIRIS

Xllasa. Moagalads Azarbaycanda vatandaslar va biznes Ugln doviet xidmatlarini
markazlasdiran transformativ inzibati platforma olan vahid pancara sisteminin tatbiqgi arasdirilir.
O, prosedurlarin sadalsesdirilmasinda, sanadlasma islarinin azaldilmasinda va blrokratik
proseslarda saffafligin artirilmasinda sistemin rolunu vurgulayir. Texnoloji inteqrasiyani
vurgulayaraq, sistem lisenziyalasdirma, vergi bayannamsalari va gomrik rasmilasdirilmasi kimi
mixtalif xidmatlara cixis Uglin istifadaci dostu interfeys tagdim edir va bununla da muxtalif dovlat
idaralari ile garsiligh slagalari sadalasdirir.

Magala sistemin Azarbaycanin ragamsallasma gindaliyine uygunlugunu vurgulayir,
samaraliliyi va saffafligl tasvig edir, eyni zamanda kagiz asasl amaliyyatlarin azaldilmasi yolu ila
atraf mihita tasirlari azaldir. Bununla bels, o, malumatlarin tahltkasizliyini ve genis sakilda
manimsanilmasini tamin etmak Ucln gicll kibertahlikasizlik tadbirlarina va istifadaci talimina
ehtiyac oldugunu etiraf edir. Natica etibari ils, vahid pancara sistemi Azarbaycanin inzibati
landsaftinda navigasiyada takmillasdirilmis rahatlig ve effektivlik ved edsn modernlasma
istigamatinda mihim addimdir.

Azarbaycan “ipsk Yolu”nun va Simal-Canub Nagliyyat Dahlizinin mihim hissasidir. Bu,
Azarbaycanin beynalxalg ticarsatds ahamiyyatini artirir. Azarbaycan Rusiya, Qazaxistan,
Turkmanistan, iran, Tirkiys, Ermanistan va Gircistan kimi yeddi 6lka il hamsarhaddir.
Azarbaycan Gomrik Xidmeati infrastrukturuna 13 daniz limani, 5 beynalxalg hava limani, 4
beynalxalg demir yolu mantagasi va 9 beynalxalg shamiyyatli magistral yol daxildir.

Azarbaycan Respublikasinin gomrik siyasati respublikanin dovlatin igtisadi siyasatindan irali
galan gomrik nazarati va mallarin mibadilasi alatlarindan maksimum samarali istifadani tamin
etmaya, daxili bazarin gorunmasina, milli igtisadiyyatin inkisafina kdmak etmays, hayati vazifalari
hayata kecirmaya yonalmisdir. .

Hal-hazirda beynalxalg treyderlar mixtalif organlarda coxlu sayda mixtslif senadlarin taqdim
edilmasi talablari ile masgul olmahdirlar, bu agentliklarin har birinin cox vaxt 6z fardi sistemlari va
kagiz sanadlari var. Azarbaycan bu masalani ixrac-idxal prosedurlarindan kegcmak Ucln ariza
taleblarinin sadalasdirilmis mexanizminin - “bir pancara” mexanizminin tatbigi yolu ila hall etmak
gorarina galdi. Bu gabaqgcll yanasma mihUm sosial xidmatlers ve imtiyazlara cixisin
sadalasdirilmasi dcln katalizator rolunu oynayir, vatendaslarin dovlet dastayi sistemlari ila
garsiligh alagasini méhkamlandirir.

Vahid Pancara Sistemi paradigma dayisikliyini tacassiim etdirir va fardlarin bir sira sosial
xidmatlar va rifah programlarini rahat sakilda idars eda bilmasi Ggln tak qapi taklif edir. Farqli
inzibati kanallari vahid interfeysda birlasdirarak, bu yenilik sahiyys, tahsil, manzil va mixtalif sosial
imkanlar axtaran Azesrbaycan vatandaslari Ucln rahathgi, semaraliliyi va alcatanligl yenidan
muayyanlasdirir.

Son illar Azerbaycanda “Vahid Pancara” sisteminin tatbigi il sosial xidmatlarin
muasirlasdiriimasi istigamatinde mihim addimlar atilib. Bu innovativ yanasma vatandaslarin
coxsayl imtiyazlara ve dastak programlarina semarali sakilda cixisi UGclin markazlasdirilmis
platforma tamin edarak, mixtalif sosial xidmatlara ¢ixisi asanlasdirmaqg va sadalasdirmak magsadi

229




Proceedings of the 5th International Scientific Conference

dastyir. Vahid Pancara Sistemi 6lkanin vatandas markazli xidmatlarin takmillasdirilmasina va sosial
landsaftinda  daha c¢ox alcatanligin  tasvig  edilmasina  sadigliyinin  slbutudur.
Yeni texnologiyalarin tatbigi va inkisafi carcivasinda gabul edilan coxsayli hliqugi-normativ aktlar
mahz 6lkanin elektron imkanlarindan samarali sakilds yararlanmasi magsadini dasiyir. Hazirda
dinyada "Elektron hokumat hagginda” ganunun gabul edildiyi cox az 6lka (tagriban 7 6lka) vardir
ki, Azarbaycan bu siyahida sadalanan o&lkalardan olan Avstriyanin tacriibasinin yaxindan
oyranilmasinda maraglidir.

Azarbaycan MDB makaninda "elektron hokumat" layihasi Gzarinda islarin aparildigl 4-cl

olkadir. “Azarbaycan Respublikasinin inkisafi namina informasiya-kommunikasiya texnologiyalari
Gzra Milli Strategiyaya (2003-2012-ci illar)” asasan islonib hazirlanmis “E-hékumat” layihasi
“Elektron Azarbaycan” Dovlat Programi ¢argivasinda hayata kecirilir. Layiha Azarbaycan comiyyati
Gcln nisbatan yeni va fargli formath olsa da cemiyyatin gabulu va uygunlasmasi baximindan
arzuolunan naticalari dogrultmagdadir.
Azarbaycanda ilk dafs olaraqg “vahid pancara” va elektron xidmats kecid Prezident ilham Sliyevin
25 oktyabr 2007-ci il tarixli "Sahibkarlig faaliyyati subyektlarinin faaliyyatinin "bir pancara" prinsipi
Gzra taskilinin tamin edilmasi tadbirlari hagginda sarancamina asasan 2009-cu il yanvarin 1-dan
etibaran sahibkarliq faaliyysti subyektlarinin "bir pancara" prinsipi (zra geydiyyatinin aparilmasina
baslanilmagla start verilmisdir.(1) "Bir pancara" sistemi bitlin malumatlarin eyni markazda
camlasdirilmasini, vergi geydiyyati da daxil olmaqgla inzibati geydiyyatlarin elektronlasdiriimasini
tamin etdi. Vahid Pancara Sistemi ¢oxsayli sosial xidmatlari va programi vahid portalda birlasdiran
hartarafli platformadir. O, vatandaslara muxtalif imtiyazlardan, o cimladan sahiyys xidmatlari,
sosial taminat programlari, tahsil yardimi, manzil taminati va s. alda etmak Ug¢lin markazlasdirilmis
nogta taklif edir. Bu sistem vasitasila fardlarin bir cox blrokratik angallardan ke¢masi va ya asas
xidmatlardan yararlanmaqg Ucin muixtslif ofislera bas ¢akmasi lazim deyil. Bu prinsip Uzra
geydiyyatin aparilmasi biznesin inkisafina xeyli takan vermis oldu.

Vatandaslar Ggiln Gstlnliklar:
1)Sadalasdirilmis Giris
Vahid Pancara Sisteminin an mhim UstUnliklarindan biri onun muxtalif sosial xidmatlara
sadalasdirilmis cixis imkanidir. Artig vatandaslar vahid onlayn portal va ya fiziki xidmat markazi
vasitasila erizalar tagdim eds, malumat alde eda va sorgularinin gedisatini izlaya bilarlar.
2)Semaralilik va vaxta ganaat
Sistem coxsayli mdiracieat ve muxtalif sobalara bas c¢okma ehtiyacini aradan gqaldiraraq,
vatandaslarin dayarli vaxtina ganasat edir. dvvallar emal etmak Ucln ginlar va ya haftalar lazim
olan isleri indi daha gisa middat arzinda semarali sakilda yerina yetirmak olar.
3)Saffaflig ve Hesabatlilig
Sistem movcud xidmatlar, uygunlug mevyarlari va muraciatlarin statusu hagginda aydin malumat
vermakla saffafligi tasvig edir. Bu saffafliq sosial xidmatlar sektorunda hesabathhgi artirir.
4)Azaldilmis girmizi lent
Xidmatlarin vahid platformada birlasdirilmasi birokratik xatalari minimuma endirir, prosedurlari
sadalasdirir va xidmatlarin catdiriimasinda sahv va ya gecikma sanslarini azaldir.

“Vahid Pancara Sistemi”’nin tatbigi sosial xidmsatlara cavabdeh olan doévlet qurumlarina va
idaralarina da xeyli fayda verir:

1.Takmillasdirilmis Seamaralilik: Hokumat qurumlari 6z proseslarini sadalasdira bilar ki, bu da
samaraliliyin va resurslarin bolisdirilmasinin artmasina gatirib ¢ixarir.

2.Malumatlarin Markazlasdiriimasi: Sistem daha yaxsi tahlil va malumatli garar gabul etmaya
imkan veran malumatlarin markazlasdiriimasina imkan verir.

3.Xarclara geanasat: Senadlasmani azaltmagla ve amaliyyatlari sadslasdirmakla, hékumat Ucln
potensial xarclara ganast var.
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“Bir pancara” sistemi informasiya texnologiyalari, gomrik geydiyyati va avtomatlasdiriimis
gdmrik idaraetma sistemlari va risklarin idara edilmasi sistemlari platformasi Uzarinda qurulub.
Bu sistemdan istifada edan idxalgilar, ixracatcilar, ekspeditorlar, brokerlar, habela digar dovlat
organlari “Bir pancara”da gdmrik organlarina istinad edirlar. Azarbaycan Respublikasinin Dovlat
Gomrik Komitasi “Azarbaycan Respublikasinin dovlst sarhadindan buraxilis mantagalarindan
kecirilon mallarin va nagliyyat vasitalarinin yoxlanilmasinin “bir pancara” prinsipinin tatbiqi
hagginda” farmani imzaladigdan sonra layihanin icrasina baslayib ve asagidaki addimlari atib(2):

- Azarbaycan Respublikasinin dévlat sarhadinda gomrik-kecid mantagslarindan kecirilon
mallarin va nagliyyat vasitalarinin yoxlaniimasi is prosesini tahlil edib;

-“bir pancara” prinsipinin hayata kecirilmasi G¢lin Gomrik Komitasi nazdinda komissiya taskil
etmisdir;

- Yerli adat-ananalarda insan resurslari potensialinin takmillasdirilmasi va gabagcil beynalxalg
tacribalarin Oyranilmasi;

- “Bir pancara” prinsipinin harakat sxemi yaradilmisdir;

- Gomrik orqganlari Azarbaycan Respublikasinin dévlat sarhadinin buraxilis mantagalarindan
kecirilan mallarin va nagliyyat vasitalarinin sanadlarinin, o cimladan mallara dair baytarlig,
fitosanitar, sanitar va digar sertifikatlarin (sshadatnamsalarin) yoxlaniimasina va hamin mallara
baytarliqg, fitosanitar, sanitar nazarstinin hayata kecirilmasina baslayib;

- Aparat va program taminatinin qurulmasi;

- Dévlat sarhadlarinda “Bir pancara” pilot layihasinin icrasinin naticalarinin monitoringini aparib.
- infrastrukturun inkisafi carcivasinda sarhad gomrik-kecid mantagalari tikilib ve yenidan qurulub,
vahid pancara sistemini dastaklaya bilir.

- Serhadda gomrik organlari baytarlig, fitosanitar va sanitariya sertifikatlarina va digar icazalara
va icaza blanklarinin verilmasina nazarat etmakla baytarlig va fitosanitar nazarstina baslanilb;
Tak pancara prinsipi asagidaki xtsusiyyatlari tamin edir:

e Mallarin va nagliyyat vasitalarinin giris-cixisi zamani sarhad kecidi hagginda malumat;

e Mivafig nazirliklerin: fitosanitar, baytarlig-sanitariva va karantin xidmatlarinin elektron
arayislarinin muibadilasi;

e Bayan edilmis mallar hagginda malumat vermak;

e Sarhaddan kegan nagliyyat vasitalari hagginda ilkin malumatlar;

e Gomrik higugpozmalarinin geyds alinmis faktlari barada malumat;

e Mixtalif maliyya hesabatlari;

* Valyuta amanatlari hagqginda hesabat (5).

Malumatlarin muxtalifliyi ssbabindan davam edan amsaliyyatlarin dagig sayini misyyan etmak
muimkan deyil, lakin har gln taxminan 6000 amsaliyyat, cami 60% taskil edir. Har gin va eyni
zamanda 500-a yaxin mistari vahid pancars sistemindan istifads edir.

Azarbaycanin sosial sferasinda Vahid Pancara Sistemi coxsayli GstlnlUklar gatirsa ds, problemlar
halo da galmaqgdadir. XUsusile ucgar arazilards universal c¢ixisin tamin edilmasi, texnoloji
manealarin aradan qaldirilmasi va malumatlarin tahlikasizliyinin tamin edilmasi davamh diggat
taleb edan davamli masalalardir.

Goalacaya baxsag, sistemin daha da takmillasdirilmasi Ggln bdylk potensial var. Stni intellekt va
masin dyranmasi kimi inkisaf etmakda olan texnologiyalarla inteqrasiya proseslari optimallasdira
bilar, dovlat qurumlari arasinda amakdasligin artiriimasi isa sosial xidmatlarin catdiriimasina daha
vahid yanasmaya gatirib ¢ixara bilar.

Azarbaycanda vahid pancara sistemi inzibati proseslarin sadalasdiriimasi, samaraliliyin
artirilmasi va olkanin birokratik ¢arcivesi daxilinda saffafligin tasvig edilmasinds mihim
iralilayisdir. Bu innovativ platforma muxtalif dovlet xidmatlarini birlasdiren va vatandaslar,
bizneslar va dovlst qurumlari arasinda maneasiz garsiligh alagani asanlasdiran markazlasdirilmis
markaz rolunu oynayir.
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Vahid pancara sisteminin tatbigi ham da Azarbaycanin inzibati landsaftinda regamsallasma
va texnoloji integrasiyanin tesvigi Uzra daha genis gindaliyina uygun galir. Texnologiyanin
glclndan istifads etmakle bu platforma takca rahathg giclandirmir, ham da saffafligi va
hesabatliligl glclandirir. Vatandaslar avvaller birokratik proseslards goérinmamis saffafliq
saviyyasini tamin etmakla real vaxt rejiminda muracistlarinin gedisatini izlaya bilarlar.

Ustalik, sistemin ragamsal tabisti kagiz ssash amsliyyatlari minimuma endirmakls va
ekoloji cahatdan tamiz tacribalari tasvig etmakla atraf muhitin davamliligina tohfa verir. Fiziki
sanadlarin azaldilmasi nainki proseslari sadalasdirir, ham da daha davamli galacays yonalik global
saylara uygunlasir.

Bununla bels, vahid pancara sisteminin ugurlu gabulu va funksionalligl hassas
malumatlarin gorunmasi va sistemin bitdvliylini tamin etmak Ugln glclli kibertahlikasizlik
tadbirlarini talab edir. istifadacilar ticiin adekvat talim va dastak da sistemin faydalarini artirmag
va genis sakilda manimsanilmasini tamin etmak U¢ln ¢ox vacibdir.

Yekun olarag geyd edak ki, vahid pancara sistemi Azarbaycanin idarsetmada
muasirlasmaya va seamaraliliya sadigliyina stbutdur. Mixtalif dévlst xidmatlarina ¢ixis Ggiin vahid
platforma taklif etmakls, o, inzibati proseslarda rahatlig, saffaflig ve effektivliyin yeni dovrin
mujdalayir. Onun davamli takamuli va takmillasmasi blrokratik prosedurlarin sadalasdirildiyi,
vatandaslara va bizneslara inzibati manzarani asanligla idars etmak lglin imkanlar veran galacak
vad edir.
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Der Aussaattermin spielt eine wichtige Rolle bei der Durchfiihrung von Malnahmen zur
Erzielung hoher Ertrage bei Feldfriichten. Um hohe Ertrage bei Winterweizen zu erzielen, sind die
Aussaattermine ebenso wichtig wie Bodenbearbeitung und Dingung. Abhéngig davon wachsen und
entwickeln sich die Pflanzen unter verschiedenen Bedingungen unterschiedlich und reichern in den
Bestockungsknoten in unterschiedlichem MalRe Reservestoffe an. Sie werden unterschiedlich
widerstandsfahig gegen niedrige und hohe Temperaturen, Krankheiten und Schéadlinge und bringen
unterschiedliche Ertrédge und Kornqualitdten hervor. Die prognostizierte "globale" Klimaerwarmung ist
besonders wichtig fur die Entwicklung wirksamer MalRnahmen zur Steigerung der Produktivitdt von
Weizen [1, 2].

Der anhaltende Klimawandel lasst auf erhebliche Veranderungen in der Zukunft schlieRen. Die
Lufttemperaturen in den Sommermonaten erreichen oft Rekordwerte, Dirreperioden nehmen zu,
und die Niederschlagsmuster werden unregelmaliger und heftiger wahrend der warmen Jahreszeit
[3]. In Anbetracht der Erwarmungstendenzen ist es notwendig, Anderungen der optimalen
Bedingungen flr die Aussaat von Winterweizen zu ermitteln, der eines der wichtigsten Instrumente
der Agrartechnik und eine nachhaltige Methode zur Erzeugung von Nahrungsmittelgetreide ist [4].

Eine wichtige Voraussetzung fir die Erzielung hoher Weizenertrage ist die Aussaat zum
optimalen agronomischen Zeitpunkt, der von den Sorteneigenschaften, den Boden- und
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Klimabedingungen und den Feuchtigkeitsreserven in der Aussaatschicht bestimmt wird [5]. Daher ist
der Aussaatzeitpunkt das wirksamste Element dieser Technologie, die keine zusatzlichen
Materialkosten erfordert, aber die Realisierung des Produktivitdtspotenzials von Weizen erheblich
beeinflusst [6, 7, 8].

In Versuchen hat sich gezeigt, dass die Leistung von Winterweizen am ginstigsten mit
optimalen Aussaatterminen kombiniert werden kann. Abweichungen von diesen Terminen in
Richtung einer friihen oder spaten Aussaat wirken sich negativ auf die Pflanzendichte, die produktive
Buschigkeit und die KorngréRe der Ahren aus. Jingste Studien, die in den nérdlichen und westlichen
Steppenregionen der Ukraine durchgefihrt wurden, zeigen, dass die Erwarmung des Klimas eine
Verschiebung der Aussaattermine fir Winterweizen um 15-20 Tage gegenlber den vor 30 Jahren
festgelegten Terminen erfordert. Die Aussaat von Weichweizen am 5.-10. Oktober tragt zur
Ertragsbildung um 1,0-1,5 t/ha mehr bei als die Aussaat am 15.-20. September [9].

Die Effektivitat der Agrartechnik wird durch die Fahigkeit bestimmt, die Pflanzen mit Wasser
und Nahrstoffen zu versorgen, die notwendigen Strukturen der Biosynthese der Nutzpflanzen zu
bilden und optimale Bedingungen fir den entsprechenden morphologischen Aufbau zu schaffen [10].

Die Auswirkungen der Vorlaufer hangen mit der Menge an verflgbarem Wasser und
Néhrstoffen zusammen, die nach der Ernte im Boden verbleiben, sowie mit der Verdnderung der
Bodeneigenschaften. Die Verfiligbarkeit von Feuchtigkeit im Boden nach dem Vorldufer bestimmt die
Feldkeimung und die friihe Pflanzenentwicklung [10, 11, 12, 13].

Moderne Hochertragssorten von Winterweichweizen sind durch erhéhte Anforderungen an
Bodenfruchtbarkeit, Feuchtigkeit und Unkrautfreiheit gekennzeichnet [14-19]. In diesem
Zusammenhang gewinnt die Rolle der Vorfriichte beim Anbau solcher Sorten zunehmend an
Bedeutung. Die Auswahl von Vorldufersorten fiir Weichwinterweizen richtet sich nach dem
Anbaugebiet, der Struktur der Anbauflache und der Reaktion der Sorte auf die Vorldufersorte. In den
trockenen und halbtrockenen Regionen des Stidens wird die Aussaat zuerst nach den Vorldufern mit
der geringsten Austrocknung der Wurzelschicht des Bodens vorgenommen [10].

Die Zahl der Vorldufer, die hohe Winterweizenertrage liefern, variiert in der Ukraine von
Region zu Region, aber alle sind zumindest in einer Hinsicht zuverldssig - der Anhaufung von
ausreichender produktiver Feuchtigkeit zu Beginn der Aussaat. Die Anforderungen missen erfillt
sein (mindestens 10 mm pro 10 cm dicker Bodenschicht). Es ist zu bedenken, dass intensive,
leistungsstarke und ertragreiche Sorten anspruchsvoller sind als ihre Vorganger. Daher sollten die
besten Vorgangersorten (saubere und fleiRige Paare, Leguminosen) fir den Anbau ausgewahlt
werden.

Der Aussaattermin hangt in hohem Male von der Vorfrucht und der Bodenfeuchte ab. Die
Bodenfeuchte wird nicht nur von den Witterungsbedingungen wahrend der Aussaat, sondern
auch von den Vorfrichten selbst beeinflusst.

Obwohl sich viele Wissenschaftler mit dem Einfluss der Vorfrucht auf die Bildung von
Strukturelementen und die Kornqualitat von Winterweizen befasst haben, ist die Verwendung von
Winterraps, Erbsen und Sojabohnen als Vorfrucht fir Winterweizen noch nicht ausreichend
untersucht worden, und die Studie wurde unter den prognostizierten Bedingungen der globalen
Erwarmung durchgefihrt [19, 20].

Deshalb war das Ziel unserer Forschung die Untersuchung des Einflusses von Vorfriichten
und Aussaatterminen auf die Bildung von Elementen der Kornertragsstruktur einer intensiven
einheimischen Winterweizensorte beim Anbau unter den Bedingungen der sldlichen
Steppenzone der Ukraine [19, 20].

Die landwirtschaftliche Technologie des Pflanzenanbaus im Versuch war fir die
Anbauregion allgemein anerkannt, mit Ausnahme der untersuchten Faktoren. Nach der Ernte der
Vorfriichte wurde der Boden bis zu einer Tiefe von 12-14 cm mit einer Scheibenegge BDP-6.3
bearbeitet. Bei der Bodenbearbeitung vor der Aussaat, die im Herbst mit einem Grubber KPS-4 bis
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zu einer Tiefe von 6-8 cm durchgefihrt wurde, wurde Nitroammoniumphosphat (N16P16K16)
ausgebracht. Vor der Aussaat wurde das Saatgut mit dem Kombinationsprdparat Celeste Top
312.5 FS (1,5 I/t) mit dem Mikrodiinger Quantum in einer Menge von 4 | pro 1 Tonne Saatgut
behandelt. Im Frihjahr wurden auf gefrorenen Boden Stickstoffdiinger in einer Menge von 45
Kilogramm Wirkstoff pro Hektar Aussaat ausgebracht.

Gesat wurden die Winterweichweizensorte Blagodarka odesa und als Vorfrichte
Winterraps, Erbsen und Sojabohnen. Die Aussaat erfolgte in drei Etappen: Ill. Septemberdekade
(25. September), I. Oktoberdekade (5. Oktober), Il. Oktoberdekade (15. Oktober). Fir die Aussaat
wurde nur hochwertiges Saatgut verwendet. Die Aussaat von Winterweichweizen erfolgte mit
einer Sdmaschine CH 16 mit einer Aussaatmenge von 5 Millionen Samen pro Hektar keimenden
Saatguts. Nach der Aussaat wurde das Feld mit 3KKSh 6 Walzen gewalzt.

Wahrend der Auflaufphase wurde eine Tankmischung aus dem Herbizid Granstar Pro
(0,025 kg/ha) und dem Fungizid Tilt (0,5 kg/ha) auf die Kulturen ausgebracht.

Die Parzellen wurden in der Vollreife mit einem Samro 500 geerntet, anschliefend wurden
die Korner gereinigt und auf einen Feuchtigkeitsgehalt von 14 % gebracht, und der biologische
Ertrag wurde mit der Testscheibenmethode berechnet.

Die Feldversuche wurden in den Jahren 2021-2023 auf den Versuchsfeldern des Lehr- und
Forschungszentrums der Nationalen Agraruniversitat Mykolaiv, Bezirk Mykolaiv, Region Mykolaiv,
Ukraine, durchgefthrt. In den Versuchen wurde der Einfluss von Aussaatterminen und
Vorfriichten auf die Produktivitdt der Winterweizensorte Blagodarka odesa untersucht.

Der Versuchsplan umfasste die folgenden Varianten:

Vorldufer Faktor A:

1. Winter raps;

2. Erbsen (Kontrolle);

3. Soja bohne.

Aussaattermin (Faktor B):

1. Termin (25. September - Kontrolle));

2. Termin (5. Oktober);

3. Termin (15. Oktober).

Die Versuche und Berechnungen wurden nach den allgemein anerkannten Methoden
durchgefthrt [21-25]. Der Versuch wurde viermal wiederholt, und die Anordnung der Varianten
war systematisch. Die Flache der Versuchsparzelle betrug 72 m?, die Flache der Buchungsparzelle
30 m?.

Unsere Ergebnisse zeigen, dass die Dichte und Qualitat der Setzlinge im Herbst zu einem
erfolgreichen Wachstum beitragen, sich durch ein starkes Wurzelsystem und einen hohen
Kornertrag im Sommer unter verschiedenen Witterungsbedingungen auszeichnen.
Herbstkulturen mit schlechter Entwicklung sind in der Regel ertragsschwach, obwohl es auch
Ausnahmen gibt. Lufttemperatur, Bodenfeuchtigkeit und andere Faktoren konnen das Auflaufen
und die Intensitat der Keimung beeinflussen.

Im Laufe unserer Untersuchungen zeigte sich, dass die Keimung des Saatguts auf dem Feld
je nach Witterungsbedingungen und Aussaatzeitpunkt wadhrend der Vegetationsperiode stark
variierte.

Die Analyse unserer Daten zeigt, dass die hochsten Feldkeimraten fur die Jahre 2021-2023
im Durchschnitt bei der Aussaat in der dritten Septemberdekade fir Winterraps, Erbsen und
Sojabohnen erzielt wurden (78,0 % - 81,1 %).

Wurden die Aussaattermine auf spatere Zeitpunkte verschoben, verringerte sich die
Keimfahigkeit des Saatguts um durchschnittlich 1,2 %. Die Keimrate von Winterraps lag bei 77,0
%, von Erbsen und Sojabohnen bei 79,7 bzw. 78,1 %. Bei der Aussaat in der zweiten
Oktoberdekade lag die durchschnittliche Feldkeimrate bei 79,5 % und damit hdher als bei allen
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anderen Aussaatterminen. Die Aussaat von Sojabohnen und Winterraps unterschied sich in Bezug
auf diesen Indikator erheblich, so dass diese Kulturen eine geringere Keimfahigkeit aufwiesen
(78,3 % und 76,1 %).

Die hochsten Feldkeimraten von Winterweizensaatgut der Sorte Blagodarka Odeska
wurden bei Erbsen erzielt, die um 1,6 % hdher sind als bei Sojabohnen und um 3,1 % hoher als bei
dem Vorganger Winterraps. Der Riickgang der Feldkeimung von Winterweizensamen bei spaten
Aussaatterminen ist auf eine deutliche Abnahme des durchschnittlichen taglichen
hydrothermischen Potenzials zurtckzufihren.

Die Anhadufung von Kohlenhydraten in den Knoten des Strauches wahrend des Anbaus von
Winterweizen im Herbst ist flr die Erhaltung der Pflanze von entscheidender Bedeutung, da sie
wichtige Energiequellen darstellen, die Schaden durch niedrige Temperaturen und andere
schadliche Faktoren verhindern kénnen. Die Uberwinterung des Winterweizens ist einer der
Hauptfaktoren, die die Ertrage in der Wachstumsperiode im Frihjahr und Sommer beeinflussen,
da die Pflanzen nur wahrend der Erneuerungsperiode im Herbst und Frihjahr Gberleben kénnen.

Die Witterungsbedingungen in der Winterperiode 2021-2023 waren anders. Im
Durchschnitt der untersuchten Jahre endete die Herbstsaison am 25. November und die
Frihjahrssaison begann am 25. Marz. Das Wetter und die Bedingungen des Winters 2022-2023
waren glnstig fur die Uberwinterung und zufriedenstellend fiir die Abhirtung der
Winterweizenpflanzen der untersuchten Sorte.

Die hochste Uberwinterungsrate wurde bei der Aussaat in der ersten Oktoberdekade
erreicht, bei den Vorlduferpflanzen Erbsen und Sojabohnen 93,21% bzw. 92,82% und bei
Winterraps 89,07%, was 0,78-1,82% mehr war als bei der Aussaat in der dritten
Septemberdekade.

Hinsichtlich der Uberlebensrate war jedoch im Durchschnitt der Jahre 2021-2023 die
Aussaat in der dritten Septemberdekade der beste Aussaattermin fir alle Vorlaufer, mit
Ausnahme der Variante mit dem Vorldufer Erbse, fir die der beste Aussaattermin die Aussaat in
der ersten Oktoberdekade war.

Die Aussaat in der dritten Dekade fiihrte zu einem Riickgang der Uberlebensrate der
Pflanzen um 0,61-4,11 %. Der niedrigste Prozentsatz des Gesamtiiberlebens wurde bei der
Aussaat von Winterraps beobachtet und betrug 65,94 %.

Daraus lasst sich schlieRen, dass die Uberlebensrate von Winterweizen in den Jahren 2021-
2023 am hdchsten ist, wenn er in der ersten Oktoberdekade nach dem Erbsenvorldaufer gesat wird,
und dass dieser Wert 3,84-5,61 % hoher ist als der fir Sojabohnen und Winterraps.

Wir stellten fest, dass die Weizenpflanzen im Herbst wahrend des ersten und zweiten
Aussaatdatums gut bestockt waren, und der Bestockungskoeffizient von weichem Winterweizen
lag am Ende der Herbstwachstumsperiode in den Jahren 2021 und 2022 zwischen 1,5 und 2,1
Einheiten.

Die hochsten Bestockungsindizes wurden bei Pflanzen des ersten Saatdatums im
September mit einer Spanne von 2,0 bis 2,1 Trieben erreicht, mit einer Differenz von 0,2 bis 0,6
Trieben im Vergleich zur Aussaat am 5. Oktober. Bei einer Aussaat in der ersten Oktoberdekade
war im Vergleich zu einer frihen Aussaat eine Tendenz zur Erhohung des
Frihjahrsbestellungsindexes festzustellen. Bei der Aussaat zum spatesten Termin wurde das
Muster beibehalten und war mit 1,8-1,9 Trieben maximal.

Die hochsten Indikatoren fir die Gesamtbestockung wurden bei Winterweizen
beobachtet, der zum ersten und zweiten Aussaattermin nach Erbsen gesat wurde, und beliefen
sich auf 3,6 Einheiten/Pflanze. Im Durchschnitt der Jahre 2021-2023 nahm der
Bestockungskoeffizient der in der zweiten Oktoberdekade gesaten Winterweizenpflanzen nach
dem Erbsenvorldufer ab, war jedoch nach den anderen Vorldufern am héchsten und erreichte den
hochsten Wert fur die Bildung produktiver Triebe durch Weizenpflanzen, wenn sie nach
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Sojabohnen gesat wurden (2,2 Stlick/Pflanze).

Aus den Daten Uber die Bestockung von Winterbrotweizen der Sorte Blagodarka Odesa
lasst sich schlieSen, dass eine spatere Aussaat im Herbst zu einer Verringerung der Anzahl der
Halme in der Kultur fihrt. Im Frihjahr wurde in Bezug auf den Bestockungskoeffizienten eine
umgekehrte Beziehung festgestellt. Die Aussaat am 5. Oktober auf dem Vorlaufer der Sojabohne
fUhrte zur Bildung der meisten produktiven Halme.

Phanologische Beobachtungen des Wachstums und der Entwicklung von
Winterweichweizen zeigen, dass Aussaattermine und Vorfriichte einen gewissen Einfluss auf die
Dauer der Interphasen in der untersuchten Kultur haben. Der Durchgang der Entwicklungsstadien
und der damit zusammenhangenden Stadien der Pflanzenorganogenese hangt unter bestimmten
Bedingungen vom Zeitpunkt der Aussaat ab. Je spdter der Aussaattermin, desto spater die
Keimung, was in diesem Fall auch in unseren Untersuchungen beobachtet wird.

Aus unseren Daten geht hervor, dass die Dauer der Periode "Aussaat - Keimung" bei der
untersuchten Sorte im Durchschnitt zwischen 8 und 11 Tagen lag, je nach Aussaatzeitpunkt und
Vorgangerpflanzen.

Nach 24-25 Tagen zeigten die Pflanzen der ersten Aussaatperiode das Erscheinen von
Seitentrieben und Knotenwurzeln in einer Tiefe von 2 cm von der Bodenoberflache sowie die
Bildung von 4 Blattern, was zu einer neuen Phase - der Bestockung - fiihrte. Die unterirdische
Sprossbildung bei Weichweizen der zweiten Aussaatperiode begann 26 Tage nach dem Auflaufen,
bei der dritten Aussaatperiode - 28 Tage spater. Die Bestockungsphase begann im Herbst, wurde
unterbrochen, als die durchschnittlichen Tagestemperaturen auf 3-5 °C sanken, und setzte sich bis
ins Fruhjahr fort.

Die Herbstvegetation des Winterweizens dauerte in der ersten Aussaatperiode
durchschnittlich 52-53 Tage, in der zweiten Aussaatperiode - 41-42 Tage und in der dritten - 30-
31 Tage. Im Frihjahr, wenn die durchschnittliche Tagestemperatur auf Gber 5 °C anstieg, setzte
die Bestockung wieder ein, und die Pflanze wuchs weiter.

Unter den Bedingungen von 2021-2023 lag die Gesamtdauer der Vegetationsperiode bei
der untersuchten Sorte von Winterweichweizen Blagodarka odesa zwischen 263 und 276 Tagen.
Die kiirzeste Vegetationsperiode wurde fir alle untersuchten Vorgéngersorten bei der Aussaat am
15. Oktober beobachtet, und im Vergleich zur Aussaat am 5. Oktober und 25. September betrug
der Unterschied 5-6 bzw. 11 Tage. Der Unterschied wurde auch fur die untersuchten Vorlaufer
beobachtet, war aber nicht so signifikant. Wenn also Weizen nach Winterraps gesat wurde, war
die Dauer der Pflanzenvegetation im Durchschnitt 1 bis 2 Tage kirzer als bei der Aussaat von
Sojabohnen. Ein dhnliches Merkmal zeigte sich auch bei Erbsen als Vorlaufer.

Sowohl biotische als auch abiotische Faktoren beeinflussen die Bildung der
photosynthetischen Oberflaiche der Pflanzen. Zu den biotischen Faktoren gehoren die
biologischen Eigenschaften der Sorte, die Fltterungszone, der Zeitpunkt der Aussaat, die Dichte
und Tiefe der Aussaat, der Boden, das Dingesystem und die Ausrichtung der Reihen. Sie
erleichtern die Nutzung abiotischer Faktoren wie Sonnenlicht und Niederschlag und verringern die
negativen Auswirkungen von extremer Luft- und Bodenfeuchtigkeit [10]. Wissenschaftler haben
auBerdem herausgefunden, dass flr einen hohen Ertrag die Oberflache der Blatter vier- bis
finfmal groer sein sollte als die Flache des Bodens, auf dem die Pflanze angebaut wird.

Mit der Einfihrung neuer intensiver Sorten und verbesserter Anbaumethoden sind viele
Wissenschaftler jedoch anderer Meinung, und heute liegt die optimale Blattflache fir
Winterweizenpflanzen bei 50-60 Tausend m?/ha, so dass sie ihr produktives Potenzial besser
ausschopfen kénnen.

Zu Beginn der Vegetationsperiode wachst die Blattflaiche langsam und erreicht ihr
Maximum wahrend der "Ahren- bis Réhrenzeit", um dann allmé&hlich abzunehmen. Die Erhaltung
der optimalen Blattoberflaiche in allen Phasen des Wachstums und der Entwicklung von
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Winterweichweizen ist von groRer Bedeutung fir die Produktivitatsbildung, insbesondere fir die
Ertragselemente Wassergehalt der Ahre und Korngewicht pro Ahre.

Die erhaltenen Daten zeigen, dass die Pflanzen des ersten (25.09), zweiten (5.10) und
dritten (15.10) Aussaatdatums vom Beginn der Frihjahrsvegetationserholung bis zur Phase des
Réhrenaufgangs den Blattapparat intensiv vergréRerten.

Es wurde festgestellt, dass von der Ahrenphase bis zur vollen Kornreife die untere
Blattreihe des Winterbrotweizens aufgrund der natlrlichen Alterung allmahlich austrocknet, was
zu einer raschen Abnahme des Chlorophylligehalts flhrt, so dass die Hauptrolle bei der Versorgung
der Ahre mit Assimilaten hauptsachlich vom oberen Fahnenblatt ibernommen wird.

Auf der Grundlage der oben genannten Daten kann festgestellt werden, dass der hdchste
Indikator fur die Blattfliche von Winterweizen in unseren Versuchen (45,9 Tausend m?/ha) bei der
Aussaat am 5. Oktober unter dem Vorgdnger der Sojabohne gebildet wurde. Ein etwas niedrigerer
Wert wurde bei der Aussaat von Erbsen zum gleichen Zeitpunkt festgestellt, der Indikator betrug
44,7 Tausend m?/ha.

Die Aussaat im 2. Termin war fur die Bildung der Assimilationsflache der Kulturen am
produktivsten und lieferte mit durchschnittlich 43,8 Tausend m?/ha die hochsten Ergebnisse im
Versuch. Eine frihe Aussaat (25. September) und eine spatere Aussaat (15. Oktober) fihrten zu
einem Rickgang dieser Indikatoren um 3,2 Tausend m2/ha bzw. 4,0 Tausend m2/ha Blattflache.

Unter den Vorfriichten des Winterweichweizens war der Vorfruchttyp Soja am besten, der
im Versuch einen Durchschnittswert von 43,4 Tausend m2/ha Blattflache aufwies, das sind 0,7
und 5,2 Tausend m?/ha mehr als bei Erbsen und Winterraps. Gleichzeitig sorgte der Vorgénger
Erbsen flr die Bildung von 42,7 Tausend m2/ha Blattpotenzial an der Pflanze, wahrend Winterraps
nur 38,2 Tausend m?/ha erreichte.

Der hdchste Versorgungsgrad eines Stangels von Winterweichweizenpflanzen mit einer
Blattflache wurde im Versuch zur Variante mit Aussaat am 25. September unter dem Vorganger
Winterraps beobachtet und betrug 89,21 cm?. Die GroRe der Blattflache der Weizenstangel stand
in einem umgekehrten Verhéltnis zum Aussaattermin und den Vorfriichten. So fiihrte eine spatere
Aussaat zu einer Abnahme dieses Indikators. Bei der Aussaat am 25. September hatten die
Pflanzen einen Durchschnittswert von 84,99 cm?, bei der Aussaat am 5. Oktober - 84,56 cm? und
bei der Aussaat am 15. Oktober - 83,60 cm?/Stangel.

Der Vorldufer des Winterrapses hatte mit 86,87 cm? die groRte Blattflache pro Sténgel, der
Vorldufer der Erbse mit 82,89 cm? und der Vorldufer der Sojabohne mit 83,39 cm?.

Bei der Bildung des Weizenkorns spielt der gute Funktionszustand des oberen
Fahnenblattes eine herausragende Rolle, denn es ermoglicht eine zusatzliche Ertragssteigerung
von 20-25 %, da der Kornertrag weitgehend vom Gehalt an plastischen Substanzen wahrend der
Reifung abhangt [10].

So zeigten unsere Untersuchungen, dass die Bestdnde von Winterweichweizen der Sorte
Blagodarka Odesa eine ungleiche Blattflache aufwiesen, die weitgehend von den Vorfriichten und
dem Aussaattermin abhing. Eine optimale Belaubung der Bestdnde und intensivere
Photosyntheseprozesse wurden bei Pflanzen mit spater Aussaat (5. Oktober) beobachtet, was sich
durch die hohe 0&kologische Plastizitdit der Sorte und die Schaffung einer optimalen
Aussaatstruktur erklaren ldsst. Die Aussaat von Winterweichweizen am 25. September und 15.
Oktober fuhrte zu einem Rickgang der Blattflache um durchschnittlich 15 bzw. 10 %. Die besten
Vorfriichte waren Erbsen und Sojabohnen.

Ausgehend von den Forschungsergebnissen war also die beste Option fir die Bildung
biometrischer Parameter von Winterweizenpflanzen der Sorte Blagodarka Odesa die Verwendung
von Sojabohnen als Vorldufer und die Aussaat am 5. Oktober (im zweiten Termin). Diese
Aussaatvariante bildete den Koeffizienten der produktiven Bestockung von 2,2 Stiick/Pflanze und
die maximale Blattflache (45,9 Tausend m?/ha) bei einer Vegetationszeitdauer von 271 Tagen.
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Abstract: The Association Agreement signed between Georgia and the European Union defines
the main issues of cooperation between Georgia and the EU member states in the field of
transport. Its purpose is to ensure the development of the national transport policy and relevant
sectoral strategies in the country, promote the use of smart transport systems and modern
technologies in the field of transport infrastructure policy development, and more.

The functioning of the country's economy is closely related to the development of road transport
and roads, which constitute one of the crucial branches of its infrastructure. In a country of
Georgia's size and complex natural relief, the priority of road transport in the structure of the
transport system is indisputable, especially considering the high-tech transport service
parameters.

Cargo transported by transport units other than road freight is ultimately conveyed by trucks to
its destination, such as warehouses, rail terminals, airports, and ports.

The safe transportation of cargo is a crucial issue, particularly for dangerous cargo. Regulation of
this matter and the relevant requirements are provided by the European Union Directive, which
Georgia has committed to implementing within the framework of the Association Agreement.

According to the association agreement signed between the European Union and Georgia, Georgia
must meet safety requirements and obligations in the field of road transport. In this direction, the
agreement envisages two main directives:
e Directive 2006/126/EC of the European Parliament and of the Council of 20 December
2006 on driving licences;
e Directive 2008/68/EC of the European Parliament and of the Council of 24 September 2008
on the inland transport of dangerous goods.
Directive 2006/126/EC concerning driving licenses and conditions related to their issuance. A
driver's license made according to the standards and requirements specified in the directive is
equipped with a microchip to prevent the document from being easily forged. In addition to motor
vehicle driving license categories, the directive describes information on motorcycles. The
directive also defines testing requirements, rules of professional training of drivers, conditions of
medical examination, and others.
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In this article, was analyzed Directive 2008/68/EC, which deals with the transportation of
dangerous goods in the field of road transport. The transportation of dangerous goods involves
risks that can have a significant impact on the people involved in road transport, as well as on the
infrastructure and the environment, which gives us an objective reason to take appropriate
measures to ensure the minimization of risks in the transportation process.
In the research related to the implementation of the requirements of the directive, four main
indicators were used, which allow us to determine the extent to which the requirements provided
by the directive are reflected in the national legislation. Areas of dissemination of the
requirements of the legislation have been identified, whether the requirements of the regulation
apply to the cargo transportation and passenger transportation companies involved in
international and domestic transportation of the country and the persons employed in these
companies.
Enforcement of legislation and further monitoring of established rules improves the quality of
compliance. Administrative assessment of performance - identification is made of the normative
acts developed and approved by the relevant competent agency of the Government of Georgia,
as well as the determination of the compliance of the main objectives of the requirements
stipulated by the European Union directive or regulation provided for in the association
agreement in the national legislation.
Assessment of the fulfillment of the obligation in international transportation - the status of the
fulfillment of the directives stipulated by the association agreement for vehicles and personnel
involved in international transportation is established.
Assessment of the fulfillment of obligations in domestic transportation - the status of the
fulfillment of the directives provided for in the Association Agreement is determined for vehicles
and personnel involved in domestic transportation.
Evaluation of the enforcement/monitoring of regulations - determines the enforcement of the
directives or provisions of the regulations provided for in the association agreement in accordance
with the national legislation for vehicles and personnel involved in domestic and international
shipments, the extent to which the monitoring of the enforcement of relevant requirements is
carried out on the road or in enterprises. The introduction of a new regulation or the provision of
a public service is related to the relevant agency that performs this activity.
Implementation deadline of Directive: For all vehicles involved in international transport, the
provisions of this Directive shall be implemented within three years of the entry into force of this
Agreement. (until September 1, 2017) For all vehicles involved in domestic transport, the
provisions of this Directive shall be implemented within five years of the entry into force of this
Agreement. (until September 1, 2019)
The competent Authority For the implementation of the directive is the Land Transport Agency of
the Ministry of Economy and Sustainable Development of Georgia.
2008/68/EC establishes minimum requirements applicable to the transport of dangerous goods
by road, rail, and inland waterways within or between EU member states, including loading and
unloading operations, transfers from one type of transport to another, and stops due to transport-
related circumstances.
This Directive does not apply to the following shipments of dangerous goods:

e by vehicles, wagons, or vessels belonging to or under the responsibility of the armed

forces;

e by seagoing vessels on maritime waterways forming part of inland waterways;

e by ferries only crossing an inland waterway or harbour; [1]
Annex | of Directive 2008/68/EC defines the rules for the road transport of dangerous goods.
The requirements of the directive are reflected in the technical regulations adopted by the
government of Georgia.
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e Resolution of the Government of Georgia, February 15, 2019, Technical Regulation Ne89 -
On Approval of the "Rules for Transportation of Dangerous Goods by Vehicles” — ADR;

e Resolution of the Government of Georgia, February 7, 2018, Technical Regulation No72 -
On Approval of the "Rules for Transportation of Nuclear and Radioactive Substances®;

e Resolution of the Government of Georgia, March 29, 2016, Technical Regulation Ne145 —
Regarding the approval of the technical regulation on the special requirements for the
collection and processing of hazardous waste;

e Resolution of the Government of Georgia, April 18, 2016, Technical Regulation Ne189 - On
the approval of the "Technical Regulation - Radioactive Waste Management Rules".

The regulation defines the conditions for the transportation of dangerous goods by means of
vehicles, exceptional cases when the provisions of the European Agreement "On the International
Carriage of Dangerous Goods by Road" (hereinafter - ADR) and the present regulation are not
applied, the requirements related to the construction of vehicles carrying dangerous goods and
their equipment, specified dangerous goods the requirements related to the admission of vehicles
for transportation and the training of drivers of vehicles, the conditions for issuing a certificate of
admission of vehicles for the transportation of specified dangerous goods, as well as the rights,
obligations and responsibilities of participants in transportation by means of transport.[2]

The purpose of the regulation is:

e Reflecting the requirements of the UN rules and ADR provisions related to the
transportation of dangerous goods in the Georgian legislation in the field of road transport;

e Creating a legal basis for the implementation of ADR provisions in Georgian legislation;

e Ensuring the safety of drivers, passengers and pedestrians during the transportation of
dangerous goods, as well as improving the safety of highways, road structures and cargo;

e Prevention of road accidents, emergency situations, damage to people and the
environment during the transportation of dangerous goods. [2]

In addition to the requirements of the EU directive, since 2016 Georgia has become a signatory to
the UNECE Agreement concerning the International Carriage of Dangerous Goods by Road (ADR).
The European Agreement concerning the International Carriage of Dangerous Goods by Road
(ADR) was done at Geneva on 30 September 1957 under the auspices of the United Nations
Economic Commission for Europe, and it entered into force on 29 January 1968. ADR is an
agreement between states and does not provide for any common regulatory body. In practice, the
contracting parties inspect the highways, and the discovery of any non-compliance will lead to
legal action by the national authorities against the violators in accordance with the laws of their
country. The agreement itself does not provide for penal sanctions. The types and amount of the
fine are determined in accordance with the internal legislation of the contracting party to the
agreement. ADR applies to transport operations carried out in the territories of at least two of the
above-mentioned contracting parties. [4]

The following documents are required for issuing a Certificate of Approval for Vehicles Carrying
Certain Dangerous Goods:

e ADR certificate for drivers issued by the Georgian Technical University;

e ADR access certificate for international transport of dangerous goods;

e Roadworthiness testing document for the vehicle. [3]

243



I Proceedings of the 5th International Scientific Conference

1423

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Certificate of Approval for vehicles carrying certain dangerous goods[5]

Training programs for drivers transporting dangerous goods in the following directions have been
approved by the Land Transport Agency of Georgia:

e Basic training course

e Training course for carriage in tanks

e Training course for carriage of substances and articles of Class 1

e Training course for carriage of radioactive material of Class 7

e Training course for Safety Advisors
After completion of each course, the State Land Transport Agency conducts an exam, after
successful completion of which drivers are issued an ADR driver's card, which is recognized in 54
member countries of the ADR agreement, including all EU countries. With this card, the driver can
be employed in the member countries of the agreement. It should be noted that the sample of
the card issued by the competent body has been uploaded on the website of the United Nations
Economic Commission (website of the United Nations Economic Commission:
https://unece.org/adr-certificates), which is used for the control of drivers involved in
international transportation by the control agencies of different countries.

ADR-Ib 3MBE3MAY 8d™MC™NL 3MBBILIONL domaaNy sCabNLOIBNL (SCPOLIBNLOI3NL) 06
ADR DRIVER TRAINING CE 803MML 6MaMNLOBND:
@ VALID FOR CLASSI(ES) OR UN Nos.:
1. GE0000O
———p wmm“ B0LOIHEIS0 BOLOIMEIBNL BIHDY
s bsb TANKS OTHER THAN TANKS
4 -/ 9. ; 10. 1
. meGeorgnan 3 g
414243 414243
éD- 51 5.1 5.1 5.1
6162 6.1 62
Lablgemmea Gfsbbdmidob baagitym 7 7
7. Land Transport Agency 8 8
L I 9 9
h 3 : : =4 & =/

Sample of ADR training certificate
(United Nations Economic Commission, 2024) [6]
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ADR driver cards issued by LTA [5]
conclusion
Based on the conducted research, we can conclude that Directive 2008/68/EC is reflected in the
national legislation for both vehicles and drivers involved in international and domestic
transportation. In this regard, the requirement outlined in the Association Agreement is fulfilled.
However, several issues need to be resolved:

e Training safety managers employed in companies involved in the transportation of
dangerous goods according to the obligations stipulated by the international agreement
and the educational program;

e Monitoring vehicles carrying dangerous goods on the roads;

e ADR Tanks and Packages periodical inspection.

In relation to the control of the transportation of dangerous goods, it is recommended to
introduce the Directive (EU) 2022/1999 of the European Parliament and of the Council of 19
October 2022 on uniform procedures for checks on the transport of dangerous goods by road.
Above mentioned Directive 2022/1999 (EU) provides an opportunity to effectively verify
compliance with the safety standards stipulated by the 2008/68/ EC Directive, for which it is
necessary to conduct appropriate inspections in enterprises as a preventive measure or in case of
serious violations of the laws on the transportation of dangerous goods on the roads. Inspections
should be carried out on a random basis and, as far as possible, should include vehicles carrying
dangerous goods and persons involved in said transport. In accredited laboratories, it is also
possible and recommended to test transported dangerous goods by the method of sending a
sample. It is advisable to carry out checks in enterprises transporting dangerous goods. The
mentioned action on the part of the relevant competent agency is of a supervisory and preventive
nature to identify such violations that endanger the road transport of dangerous goods.
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