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THE INFLUENCE OF MINERAL FERTILIZATION ON THE NUTRITIVE VALUE AND BIOCHEMICAL
COMPOSITION OF THE LEAVES OF DIFFERENT MULBERRY VARIETIES

Hajiyeva Tarana Nazim

Scientific Research Institute of Animal Husbandry, Senior researcher
Poladov Fovzu Cahangir

Scientific Research Institute of Animal Husbandry, researcher

Abstract

Based on the results of the experiment, it can be stated that the physiological processes in
each variety determine different demands for mineral substances. When applying N9OP90 per
hectare to the Emin-tut and Firudin-tut varieties, the quantity of mineral substances in the leaves
increased, and the nutritive quality of the leaves improved. However, the Kokuso-70 variety did not
reach the same level as the other varieties.

Keywords: varieties, mineral fertilizers, chemical composition of leaves, feeding, fodder
quality, nutrition, cocoon, raw silk.

As a result of long-term selection work in our republic, highly productive mulberry varieties such as
Khanlar-tut, Emin-tut, Firudin-tut, Gozal-tut, Bakhcha-tut, Kamil-tut, Yunis-tut, and Mahsati-900 have
been developed. These varieties surpass the widely spread “Cir-tut” in productivity and fodder quality by
2-3 times.

One of the most important ways to achieve high yields from mulberry plantations is the timely and
proper implementation of agro-technical care measures. As is known, during the silkworm feeding period
every year, all leafy branches of the mulberry tree are cut. To regenerate its branches and leaves, the
mulberry tree absorbs a large amount of nutrients from the soil. This leads to a decrease in soil nutrients
and a reduction in leaf yield. To prevent this, applying organic and mineral fertilizers to mulberry
plantations is a key measure.

Discussion of Results: The use of fertilizers by the mulberry tree is closely related to its physiological

processes. The experiments were conducted at the Faxrali experimental base of the institute in a high-
stem plantation consisting of Emin-tut, Firudin-tut, and Kokuso-70 mulberry varieties, where different
fertilizer doses were tested. The field experiment was carried out in four repetitions, with 12 trees in
each. Ammonium nitrate and powdered superphosphate were used as mineral fertilizers. Fertilizers were
applied in the spring when the buds of mulberry trees began to open, at a depth of 18-20 cm in furrows
dug 40-50 cm away from the trunk on both sides of the rows.
The experimental soil was light chestnut and was characterized by the following nutrient content: at a
depth of 0-20 cm, the humus content was 1.90%, decreasing with depth to 1.02% at 60-80 cm. The total
nitrogen content was 0.120% in the 0-20 cm layer and 0.090% at 60-80 cm. The content of hydrolyzable
nitrogen and mobile phosphorus in the experimental soil was very low. Specifically, at a depth of 0-20
cm, hydrolyzable nitrogen was 3.36 mg per 100 g of soil, and mobile P2Os was 0.85 mg, at 60-80 cm,
these values were 1.12 mg and 0.50 mg, respectively.

According to the experiment scheme, different variants received nitrogen at 90 kg/ha and
phosphorus at 45 kg/ha separately, as well as nitrogen at 90 kg and phosphorus at 45 kg, nitrogen at 90
kg and phosphorus at 90 kg; and nitrogen at 180 kg and phosphorus at 90 kg together.

Biological and chemical methods were used to determine the fodder quality of leaves from
different variants. Over two years, a silkworm feeding trial was conducted, along with a chemical
analysis of leaf composition. The impact of mineral fertilizers on the nutritional value and fodder quality
of leaves from different varieties was studied, and the results are presented in Table 1.
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As seen in the table, the fodder quality of leaves, i.e., the amount of nutrients available per 1 kg of
leaves, depends on the type and dosage of mineral fertilizers as well as the biological characteristics of
the studied varieties.

Silk cocoon and raw silk yield, as well as the nutritional value of the leaves, meaning the amount
of cocoon and raw silk produced per 1 kg of leaves consumed, have significantly changed. When nitrogen-
90 and phosphorus-90 kg fertilizers were applied per hectare, the fodder value of the leaves increased by
4-6% on average over two years for the mulberry varieties Emin-tut, Firudin-tut, and Kokuso-70, with no
significant change in the Kokuso-70 variety within the experimental error. A similar pattern was observed
for the nutritional value of the leaves. Compared to the control, the increase was 12% and 7% for the
Emin-tut and Firudin-tut varieties, respectively, while no increase was observed in the Kokuso-70 variant.

As seen, in the variants where nitrogen-180 and phosphorus-90 kg were applied, the increase in

the Emin-tut and Firudin-tut varieties was at the same level as in the nitrogen-90 and phosphorus-90 kg
variants. However, in the Kokuso-70 variant, a decrease was even observed compared to the control. This
indicates that the Kokuso-70 variety showed practically no response to an increase of 90 kg of nitrogen
per hectare. Thus, it becomes clear that the nutritional value of the leaves changed to varying degrees
depending on the fertilizer doses applied to different mulberry varieties.
Based on the results of the experiment, it can be stated that the demand for mineral substances differs
depending on the physiological processes occurring in each variety. In the Emin-tut and Firudin-tut
varieties, the application of nitrogen-90 and phosphorus-90 kg increased the amount of mineral
substances in the leaves, improving their fodder quality. However, the Kokuso-70 variety did not reach
the level of these varieties.

As mentioned above, the effect of different fertilizers on the chemical composition of the leaves of
different varieties was studied, and the results are presented in Table 2. It should be noted that the leaf
samples were taken in accordance with the general methodology during the 3rd (5th of May) and 5th
(20th of May) instars of the silkwormes, fixed in an autoclave, and analyzed in the biochemistry laboratory
of AZETII. Therefore, the amount of total water, total nitrogen, crude protein, crude ash, cellulose, and
nitrogen-free extractives in the leaves was comparatively studied over two periods, and very interesting
results were obtained.

As seen in the table, the amount of water in the leaves changed significantly depending on the

mineral fertilizers and varieties. For instance, in the Emin-tut variety, when nitrogen-90 and phosphorus-
45 kg were applied, the water content was 72.5% in the 3rd instar, and 70.8% in the 5th instar; for the
nitrogen-90 and phosphorus-90 kg variant, it was 73.3% and 70.3%, respectively; and for the nitrogen-
180 and phosphorus-90 kg variant, it was 72.0% and 69.8%. In the Firudin-tut variety, the water content
was 72.3% on 5th May and 70.0% on 20th May for the nitrogen-90 and phosphorus-45 kg variant, and
73.3% and 74.3%, respectively, for the nitrogen-90 and phosphorus-90 kg variant; in the nitrogen-180
and phosphorus-90 kg variant, it was 73.5% and 70.0%. In the Kokuso-70 variety, the water content
ranged from 73.8% to 70.8% in the fertilized variants between 5th May and 20th May, and was lower
than the control in all cases. It is evident that the water content in the leaves was lower in all varieties
compared to the 3rd instar, which should be considered in practical sericulture.
During the leaf analysis, the amount of total nitrogen present was also studied. According to this
indicator, although there was no sharp difference between the varieties and fertilizer variants, noticeable
changes were observed. In the Emin-tut variety, the total nitrogen content was between 3.48-3.28% in
the 3rd instar (5th May), and between 2.69-3.41% in the 5th instar (20th May). In the Firudin-tut variety,
the total nitrogen content was between 3.28-3.54% on 5th May, and between 2.62-3.01% on 20th May.
The Kokuso-70 variety differed from these varieties, as the total nitrogen content ranged from 3.54-
3.29% in the 3rd instar (5th May), and from 2.62-3.48% in the 5th instar (20th May).

One of the factors that seriously affects the development and productivity of the silkworm is the
protein content. This depends on tree care, fertilization, and the biological characteristics of the variety.
The analysis results show that the amount of protein is directly related to the amount of total nitrogen,
which is why higher protein content is observed in all fertilizer variants during the early instars of
silkworms, while relatively lower values are observed during the 5th instar. In the Emin-tut variety, for
the nitrogen-90 and phosphorus-90 kg variant, the protein content was 21.75% in the 3rd instar (5th
May) and 19.31% in the 5th instar (20th May).

The same trend is observed in the nitrogen-180 and phosphorus-90 kg variant, where the protein
content was 20.40% on 5th May and decreased to 16.81% on 20th May, meaning that as the leaves age,
the nutrient content starts to decrease.
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A similar result was observed in the Firudin-tut variety as well. In the variant where nitrogen-90 and
phosphorus-45 kg were applied, the crude protein content was 21.31% on 5th May and 20.40% on 20th May.
In the variant with nitrogen-90 and phosphorus-90 kg, the protein content was 20.40% on 5th May and
18.81% on 20th May.

In the Kokuso-70 variety, a more significant decrease in protein content was observed. In the variant
with nitrogen-90 and phosphorus-45 kg, the protein content was 20.06% on 5th May and 16.37% on 20th
May. For the nitrogen-90 and phosphorus-90 kg variant, the protein content was 20.62% on 5th May and
16.81% on 20th May.

One of the main components that make up the leaf composition is crude ash. As seen, the amount of
crude ash varied considerably between the varieties, periods, and fertilizer variants. The amount of ash in the
leaves increased significantly in the 5th instar (20th May) compared to the 3rd instar (5th May). For example,
in the Emin-tut variety, in the variant with nitrogen-90 and phosphorus-45 kg, the amount of crude ash was
7.22% in the 3rd instar and 10.50% in the 5th instar. In the Kokuso-70 variety, in the variant with nitrogen-
90 and phosphorus-90 kg, the crude ash content was 8.69% on 5th May and 10.12% on 20th May. However,
the Firudin-tut variety did not reach the levels of these.

Table 2.
Fodder Value and Nutritional Quality of Different Mulberry Varieties' Leaves
Non-
Fertilizer Sampling water Total Crude nitrogenous
Contentin X ; Crude Ash Cellulose .
Doses Date Nitrogen Protein Extractive
the Leaf
Substancesr
1 2 3 4 5 6 7/ 8
EMIN-TUT
Without 5.V 73,0 3,93 23,42 8,51 8,46 50,44
Fertilizer
(control) 20.V 71,8 3,28 20,40 10,59 9,05 51,07
N9O 5.V 72,2 3,67 2293 7,76 10,66 49,45
20.V 69,8 3,21 20,06 9,16 9,70 5226
s 5.V 73,3 3,41 21,31 8,98 8,66 51,90
20.V 69,8 3,41 21,31 8,85 9,94 51,00
5.V 725 3,28 20,40 7,22 8,66 5451
NooP45 20.V 70,8 3,28 20,40 10,50 9,96 50,20
5.V 73,3 3,48 21,75 9,38 9,03 49,42
NIOPI0 20.V 70,3 3,08 19,31 9,26 10,00 5240
5.V 72,0 3,28 20,40 8,66 9,76 51,68
N180P90 20.V 69,8 269 16,81 8,12 9,00 56,91
FIRUDIN-TUT
Without 5.V 728 3,28 20,40 8,94 8,80 4732
Fertilizer
(control) 20.V 71,3 3,28 20,40 8,30 9,99 5234
N9O 5V 725 3,54 22,16 8,55 8,70 54,60
20.V 70,8 2,62 16,37 8,51 9,73 56,42
s 5.V 72,5 3,28 20,40 8,71 10,60 48,98
20.V 71,5 3,08 19,31 8,06 10,06 53,59
5.V 723 3,41 21,31 8,81 9,36 48,67
NoOP45 20.V 70,0 3,28 20,40 8,69 9,80 5212
5V 73,3 3,28 20,40 7,23 10,23 46,96
N9OPI0 20V 743 3.01 18,81 8,60 10,33 53,05
5.V 73,5 3,28 20,40 7,76 9,43 53,24
N180P90 20.V 70,0 3,21 20,06 7,70 9,00 5430
KOKUSO-70
Without 5.V 74,3 3,41 21,31 9,27 9,43 50,81
Fertilizer
(control) 20.V 71,5 3,54 22,16 8,89 8,93 51,10
N9O 5.V 73,8 3,54 2216 9,43 8,33 50,95
20.V 71,2 3,28 20,40 8,79 8,66 53,17
s 5.V 72,8 3,41 21,31 8,58 8,31 53,60
20.V 70,8 3,08 19,31 8,88 9,56 53,34
5.V 72,8 3,37 20,06 7,82 9,03 53,99
NoOP45 20.V 71,2 262 16,37 9,26 10,20 55,24
5.V 73,5 3,30 20,62 8,69 8,33 53,29
N9OPI0 20.V 72,0 269 16,81 10,12 10,53 53,62
5V 72,5 3,29 20,56 8,70 8,80 52,74
N180P90 20V 70.8 3,48 21.81 9,10 9,83 50,35
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As seen in Table 2, there was not much difference between the varieties and fertilizer variants in
terms of the cellulose content in the leaves. The amount of cellulose ranged from 8.33% to 10.66% across
the variants. The amount of non-nitrogenous extractive substances in the leaves was also studied, and it
was found to vary depending on the varieties and the fertilizer doses. For example, in the Emin-tut variety,
in the variant with nitrogen-90 and phosphorus-45 kg, the non-nitrogenous extractive substances were
54.51% on 5th May and 50.20% on 20th May, while in the variant with nitrogen-180 and phosphorus-
90 kg, the values were 51.68% and 56.91%, respectively. In the Firudin-tut variety, these values were
48.67% and 52.12%, and 53.24% and 54.30% for the two dates. In the Kokuso-70 variety, they were
53.99% and 55.24%, and 52.74% and 50.35%, respectively.

Conclusion: The chemical analysis shows that the non-nitrogenous extractive substances in the
leaves change depending on the variety and fertilizer doses, which influences the life, development, and
productivity of the silkworm. The results of the research indicate that despite the same agro-technical
conditions, the varieties differ biochemically. The Emin-tut and Firudin-tut varieties show a requirement
for nitrogen-90 and phosphorus-90 kg fertilizers, while the Kokuso-70 variety lags behind.

Thus, it becomes clear that the combined use of biological and chemical methods provides a more
reliable evaluation of the leaf and variety’s feed quality.
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Abstract

The article discusses the gene pool of mulberry and the creation of new mulberry varieties
from various forms. Information is provided on the biomorphological characteristics of the newly
created varieties. Observations on the new mulberry varieties and their productivity indicators are
also presented.

Keywords: gene pool, biodiversity, mulberry, variety, form, phenological observation,
productivity.

Azerbaijan’s rich and favorable soil and climate conditions allow for the production of ecologically
clean products while also ensuring the preservation of biodiversity. These conditions create a suitable
environment for the production of competitive products for global markets.

The conservation of biodiversity, the collection of genetic resources, the establishment of a gene
pool, and its transmission to future generations are among the primary objectives in our country.

Historically, every field has experienced periods of both decline and progress. Nevertheless, the
conservation and maintenance of the gene pool are crucial for the future development of this sector, as
its progress depends on genetic diversity.

It is known that there are 24 species of the mulberry genus distributed worldwide. Mulberry
varieties are classified into fruit-bearing, ornamental, and fodder types. The fruit-bearing varieties
include Shah-tut, Bidaneh-tut, Tehran-tut, and Khar-tut; the ornamental varieties include Golden-tut,
Weeping-tut, and Snake-tut; and the fodder varieties include Zarif-tut, Sikhgoz-tut, Khanlar-tut, Emin-
tut, Baghcha-tut, Fakhrali-tut, and Gozal-tut, which were developed by research scientists.

Through long-term planned selection efforts by mulberry breeders, new varieties and forms have
been developed from the wild mulberry population, which are more suitable for silkworm feeding and
produce higher yields of cocoons and raw silk under agronomic care conditions.

The founder of mulberry science in Azerbaijan was I.K. Abdullayev. Under his leadership, various
mulberry varieties were created using both analytical and synthetic selection methods.

Currently, selection studies on mulberry are ongoing, and new varieties are being developed using
various breeding techniques. These efforts not only contribute to the establishment of a feed base for
sericulture in Azerbaijan but also enrich the mulberry gene pool.

The aim of our scientific research is to develop economically significant new hybrid mulberry
seedlings that meet the modern requirements of sericulture. This includes studying the different ploidy
forms in the mulberry gene pool, creating new breeding material, and conducting research on 11 varieties
in the X-series variety trial plantation for submission to state variety testing. The study also aims to
conduct trials on selected forms and identify the most productive varieties based on their biochemical
leaf composition for submission to state variety testing. Additionally, the research focuses on identifying
the most valuable hybrid combinations in the areas of fruit breeding and seed selection within the
existing gene pool at the Fakhrali base.

The observations conducted on trees in the trialed varieties and forms are of great practical
significance.

Starting in March, phenological observations were carried out on selected forms to study their
growth and development phases during the growing season. Depending on climatic conditions and the
genetic characteristics of the varieties, their growth and development phases occur at different times.
Understanding these phases helps determine the appropriate varieties for feeding silkworms at different
stages of growth. Bud swelling, bud break, gender differentiation, and fruiting degree were examined in
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the varieties, and the obtained results are presented in Table 1. Studying these characteristics is essential
for determining the timing of silkworm egg incubation, which has great practical importance.

Table 1.
Results of studying the growth and development phases of the tested varieties
Flowering and Mass .
# Variety Buq Buq Leaf formation ?/i?ideetfezf fru/tinggrqte maturation of MGSS'O/TE ZL;[gt/on
name swelling | opening of varieties | male flowers
1st | 2nd | 3rd | 4th | 5th

1 510-1 29. /Il 7 11| 1| 1| 1oav|220v] ) medium 24 -
2 510-2 29.1l1 7| 1o 14 200v] 22av) 250v| (@) low - 26.V
3 510-3 30011 11.v | 13v| 1sav| 19.uv] 23.v] 260v| (@) low - 26.V
4 510-4 2.1V sv | 13| 17| 21.v] 250v] 300V (@) medium -
5 510-5 3.V 13.v | 17.v| 204v| 24.v) 27.v] 300v| (@) low - 29.V
6 510-6 11.101 13.0v | 184v| 22.uv| 26.v] 29.v| 3.v 9 low - 28.1V
7 510-7 3001 o | 16| 19v] 22.v] 25.0v) 29.v|  ([5) low 29.1V -
8 510-8 30011 7 | 1eav| 21.v) 250v] 27.0v] 1.V Q medium - 29.V
9 510-9 1.1V o | 1sav|ariv| 23] 260v| 300v| @) low -
10|  S510-10 2.1V 100/ | 14v| 200v| 24.v] 26.0v| 1.v @) medium - 29.V
11 %’;f%fﬁ[’)’f 28.111 6/ | o | 2| 1sav|oav] vl @ high - 26.V

The most crucial stage in the trial of new varieties is the study of leaf emergence percentage, as
well as leaf yield per tree and per hectare of plantation.

During the 5th-6th days of the 5th instar of silkworms, leaf yield was recorded for each variety in
three replications, with five model trees in each replication. The obtained results are presented in Table
2.

Leaf emergence is one of the key indicators affecting leaf yield. Depending on the hereditary
characteristics of the varieties, leaf emergence varied significantly, ranging from 14.04% to 56.00%. In
the control variant, Gozal-tut, it was recorded as 50.00%.

The amount of leaf yield per tree varied between 1.8 kg and 6.6 kg among the studied varieties,
while in the control variant, it was 5.0 kg. Leaf yield per hectare, in a plantation with a density of 4x2
spacing (1,250 trees per hectare), ranged from 10.00 to 82.50 centners. Among the studied varieties,
S$10-3, S10-8, and S10-5 were distinguished in terms of leaf yield per hectare.

Table 2.
Leaf yield of tested varieties
. Leaf emergence Leaf yield
# Variety name (%) kg/tree area/hectare
7 S10-1 24,71 2,1 26,25
2 510-2 26,00 2,6 32,50
3 S510-3 55,00 6,6 82,50
4 5104 14,04 0,8 10,00
5 S10-5 4857 3,4 42,50
6 510-6 36,36 2,0 25,00
7 S510-7 36,00 2,3 28,75
8 S510-8 56,0 5,6 70,00
9 510-9 19,35 1,8 22,50
10 S10-10 29,00 2,9 36,25
11 Gozal-tut (control) 50,00 5,0 62,50

After studying the biochemical composition of the varieties to determine their feed quality, they
will be submitted for State trials. Following this, these varieties will be included in the gene pool.
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Abstract

The presented article is aimed at the comprehensive study of the creative path of pianist
Elmira Aliyeva, revealing her main and individual qualities in the successful implementation of
pedagogical, performing and scientific-creative activities at a high level. Professor Elmira Aliyeva's
important contributions to the development of the Azerbaijani piano school are undeniable. Elmira
Aliyeva worked for the formation of our national musical culture with her extensive activities as a
soloist, concertmaster and teacher. The article describes the pianist's wide repertoire and unique
interpretation. It was determined that although Elmira Aliyeva as a pianist included the works of
famous European composers in her repertoire, she preferred the works of representatives of the
national composition school.

AHHOMAuus

[MpedcmasieHHas Cmames HaNpasJieHa Ha BCECMOPOHHee U3yYyeHue mBOPYecKo20 nymu
NUAHUCMKU 3/1bMupbl Auesol, BbisiB/IeHUE ee OCHOBHbLIX U UHOUBUOYAJIbHbIX KA4ecms B
YcnewHoM — ocywecmasieHuU  nedazoeuyeckod, UCnoJIHUMesbCkol U Hay4YHO-mBopYeckol
dessmesibHOCMU Ha BbICOKOM YpOBHe. BaxHbIl BKa0 npogeccopa 31bmMupbi Auesol 8 pazsumue
azepbadtioxaHckol GopmenuaHHol WKoJIblI Heocnopum. Sabmupa Anuesa csoel obwupHol
dessimesibHOCMbKO B Ka4ecmse COIUCMKU, KOoHuepmmelcmepa u nedazoed BHeC/sd BK/1d0 B
popmupoBaHue Hawel HauUOHAIbHOU My3biKabHOU Ky/JbMYypbl. B cmamee pacckasbisaemcs o
WUPOKOM penepmyape U YHUKAabHoU UHmMepnpemayuu NUAHUCMAd. YCmaHoBaeHo, Ymo Xoms
JnbmMupa Anuesa Kak NUAHUCMKA BKKOYAnd 8 cBOU penepmyap npoussedeHusl U3BeCmHbIX
eBponelickux KoMNO3Uumopos, oHa omaadsasaad npeonoYymeHue npoussedeHusIM npeocmasumesel
HAYUOHaabHoU KOMNO3UMOPCKOU WKOJTbI.

Keywords: Elmira Aliyeva, pianist, interpretation, composer's works, Chopin, playing,
Rachmaninoff, sonata, Musa Mirzayev.

Kntoqesble ¢€108a: 3/ibMupa Aiuesd, NUAHUCMKA, UHMepnpemauus, npoussedeHust
Komno3umopa, LlloneH, uepa, PaxmaHuHos, coHama, Myca Mup3aes.

Introduction. The presented article is aimed at the comprehensive study of the creative path of
pianist Elmira Aliyeva, revealing her main and individual qualities in the successful implementation of
pedagogical, performing and scientific-creative activities at a high level. Professor Elmira Aliyeva's
important contributions to the development of the Azerbaijani piano school are undeniable. Elmira
Aliyeva worked for the formation of our national musical culture with her extensive activities as a soloist,
concertmaster and teacher. She studied at the Baku Music Academy named after Uzeyir Hajibeyli in the
class of People's Artist M.R. Brenner. During her years of study, she learned from his teacher the secrets
of playing the piano, achieving high professionalism and expressive intonation.
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Elmira Aliyeva remained faithful to the traditions of M. Brenner in her creative activity and
developed these traditions in her art. During her studies, Elmira Aliyeva made successful speeches at a
number of events and attracted the attention of musicians with her high-level interpretations. In his
repertoire, the works of Haydn, Mozart, Beethoven, Liszt, Schumann, Chopin, Tchaikovsky, Rachmaninoff
were especially favorably received.

In Elmira Aliyeva's interpretation, the works of the famous Polish composer Frederic Chopin
occupied an important place. Elmira Aliyeva interpreted the works of this composer, who was awarded
the title of "the heart of the piano”, with special enthusiasm. She included Chopin's works both in the
concert repertoire and in the subject program of the "Piano” specialty at the Baku Music Academy, where
she worked, and taught the students with great enthusiasm.

The main part. Pianist Elmira Aliyeva, while interpreting and teaching Chopin's works, touched on
a number of important performance issues: reviving the artistic image and revealing the character of the
work, paying attention to the issues of pure intonation.

Elmira Aliyeva gave a wide place to the works of Russian composers in her performance, and
repeatedly referred to the works of Sergei Rachmaninoff. In order to characterize the colorful images in
S. Rachmaninov's works, she played the culminating part especially prominently, and he paid close
attention to the dynamic strokes in the text of the sheet music. Pianist Rafig Guliyev wrote: "The piano
works of the famous Russian composer Sergei Rachmaninov were depicted with extremely clear, bright
and bright colors in the interpretation of Elmira Aliyeva" [3, p.117]

The pianist has repeatedly turned to the works of French composers. For example: K. Saint-Saéns'
Second Concerto for the piano was met with great interest in the performer's interpretation. She prefers
the works of impressionist composers, considers the works of K. Debussy and M. Ravel to be piano pearls,
and approached these works in his own way. The pianist expertly demonstrated the specific
characteristics of the impressionism style in his interpretations. When teaching these works, he
recommended paying attention to delicate dynamism and strokes.

She evaluates the works of the genius composer 1.S. Bach as masterpieces and performs these
works in his own unique style. The pianist interpreted the composer's "Preludes and Fugues" in a simple
and bright manner, at an academic level.

Talented pianist Elmira Aliyeva prefers the works of the representatives of the national
composition school: Gara Garayev, Fikret Amirov, Jovdat Hajiyev, Arif Malikov, Musa Mirzayev and
included in her repertoire rich piano works. According to musicologists and music critics, he was a high-
level performer of the genius Gara Garayev's "Sarskoselo statue”. When the pianist interpreted this work,
he reflected the emotions inherent in Gara Garayev's inner world and professionally expressed the
pianism methods in the work.

Turning to the creativity of our famous composer Fikret Amirov, the pianist performed his
"Variations for Piano" in an inimitable style. When interpreting the variations, the pianist tried to
emphasize the national color, and managed to convey the images as they were in each variation. In the
process of working on the main theme, she followed various dynamic strokes to achieve expressive sound.

Turning to Musa Mirzayev's creativity, the performer interpreted the composer's "Lyric sonata" and
"Sonata-Capriccio” for piano with great virtuosity. The composer's "Lyric Sonata" is in three parts, the
first part is Allegro moderato, the second part is Adagio, and the third Rondo is in Allegretto grazioso
tempo. Here, Elmira Aliyeva expresses an optimistic character and praises the feelings of the human heart
through the developing dynamics.

In the working part of the sonata, the struggle of tonalities, dynamic development, richness of
alteration signs attract attention. Here, the pianist played the notes with emphasis and applied the
marcato stroke to increase the tension a bit. In general, the pianist used the legato stroke in the lyrical
works, and the markato in the solemn works.

The second part of the sonata has a melancholic character and is rich in melodic and polyphonic
elements. The second part is written in Adagio tempo, 4/3 time, in the key of E minor, with frequent
alternation of 4/3 and 4/4 time signatures. In this part, Elmira Aliyeva seems to have put forward the
goal of conveying the various, multifaceted thoughts of a passionate person to the listener, and by
combining the melodic line with the contrast of dynamic signs, she has created an exciting-emotional
image.

The third Rondo part of the sonata is the most complex part in terms of performance technique.
The pianist clearly characterizes artistic images by starting the main theme in the fortissimo (ff) nuance
and immediately moving to the mezzo-piano (mp) nuance.
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"Sonata-capriccio” composed by Musa Mirzayev in 1962 is one of the most widespread and popular
piano works. "Sonata-capriccio” was played for the first time at the Plenum of the International Union
held in Moscow and gained great fame and was loved by the music community. Pianist Elmira Aliyeva
included "Sonata-Capricci” in her repertoire and performed it many times at domestic concerts and on
concert tours to foreign countries. The first performer of "Sonata-capriccio"” in Baku was our late pianist
Rafig Guliyev. Elmira Aliyeva supported the interpretations of pianist Rafig Guliyev, whose performance
art she greatly respects, and benefited from his performance methods in her own interpretation.

The form of "Sonata-Capriccio” incorporates classical traditions and serves to reveal the artistic
content of the work. Although the traditional form retains its specificity, the content is filled with new
images every time. The pianist managed to convey these images as they are. The composer freely uses
complex polyphonic forms in the work, and the pianist characterized the unity of national music and
classical form. The innovation characteristic of the composer's work was embodied in Elmira Aliyeva's
interpretation. Elmira Aliyeva also worked as a professional concertmaster.

Fragments from the ballet "The Legend of Love" by our famous composer Arif Malikov, preludes for
piano were among the pianist's favorite works. While playing the works of Azerbaijani composers, the
pianist mainly tried to express the national color more prominently, and strengthened the national sound
in the work by playing melismas with emphasis. At the same time, the pianist pays attention to rhythm
issues in the process of interpretation of national works: in works starting with syncopation and
khanakhariji, she tried to draw attention to the opening part of the work by sounding the first note a
little louder. The pianist demanded a more subtle approach to matters of intonation by gently sounding
the jumps of simple and complex intervals found in the works he interpreted. She even played the
dissonant intervals in such a gentle and soft way that the sharp and contrast was not so noticeable.

In 1950-53, she worked as a soloist of the State Trio under the Azerbaijan State Philharmonic with
violinist T. Bakikhanov and cellist S. Aliyev.

Pianist together with a number of outstanding performers: Bulbul, Lutfiyar Imanov, Firangiz
Ahmadova, Sabir Aliyev, Aghababa Bunyadzade, Sona Aslanova and Rauf Atakishiyev, honored artists
Rasim Abdullayev, Yuriy Abdullayev, Eldar Iskenderov, Anatoliy Mamedov, Etibar Dadashli Adila
Babayeva, Salima Gayibova. working, he accompanied them with great skill. Pianist was awarded the
Honorary Decree of the Supreme Council of Azerbaijan as an active participant of all Plenums and
Meetings of the Union of Composers, Decades of Azerbaijani art and literature.

In his activity as a concertmaster, the pianist turns to the works of Azerbaijani and world composers
and adequately copes with the most complex and difficult works from the point of view of performance.
World-famous musician M. L. Rostropovich said: "I know pianist Elmira Aliyeva as an excellent teacher
and chamber music performer. His performance with cellists in the ensemble at All-Union competitions
made me feel good" [1, p. 18]

Elmira Aliyeva interpreted the double concerto for piano and cello of our outstanding composer
Suleyman Alasgarov with the utmost virtuosity. While playing this piece, the pianist interpreted the note
text and dynamics as they were, adhering to the composer's opinion. However, at some points, when
necessary, he slightly interfered with the tempo issues and managed to make the piece sound more
attractive.

Along with performing, Professor Elmira Aliyeva has trained a generation of hundreds of talented
performers by performing pedagogical activities. Paying attention to all the small details in the teaching
process, the pianist used unique methods to develop students' musical sense and rhythm. As a result of
these methods applied by him, talented young people were formed and the Azerbaijani piano school
continued to develop. Tarlan Seyidov writes about this: "Elmira Aliyeva preferred the polyphonic works
of I. S. Bach to develop the musical sense of young pianists, and mainly the etudes of Leshhorn and Liszt
to strengthen the sense of rhythm. He required students to be more creative in the teaching process, to
reveal the character of the work and to create expressive intonation." [2, p.56].

Conclusion. Thus, Professor Elmira Aliyeva took important steps in the development of Azerbaijani
musical culture and the formation of a piano school. Studying the pianist's creative path is considered
relevant for our modern times. Thus, his performance style, activity as a concertmaster, pedagogical
activity and scientific-publicist works are a school for our future generations. Elmira Aliyeva's creativity
is important for every musician, and her creativity embodies the successes of the Azerbaijani piano school.
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Functional materials with prominent characteristics are selected for their response to electrical,
magnetic, optical or chemical impulses. Among such materials metal pnictides have attracted
considerable attention due to their applications in fabrication of electronic, optoelectronic, and
spintronic devices such as light emitting diodes, solar cells, photodetectors, lasers, topological insulators
andsoon [1,2].

To improve methods for the directional synthesis of promising applied materials and the
development of their single crystals, it is important to construct corresponding phase diagrams, as well
as to study thermodynamic properties of the intermediate phases formed in them [3]. Thermodynamic
properties of compounds and intermediate phases are very important in terms of gaining information
about their thermal behavior and the microstructure evolution with temperature. There are only few
works devoted to the thermodynamic study of zinc arsenides [4, 5, 6]. These works are mainly dedicated
to the determination of their enthalpies of the formation and heat content with different methods and
are significantly different from each other. Taking into account the above, presented work is dedicated
to the study of thermodynamic properties of the As2Zn and As>Zns compounds by means of the
electromotive force (e.m.f.) measurements with a liquid electrolyte. Different modifications of the e.m.f.
method is widely used for the thermodynamic study of binary and more complex inorganic systems.
Depending on different factors such as nature of constituting compounds, measurement temperature
etc. different types of solid and liquid electrolytes can be used for the emf measurements [7].

The As—Zn binary system is characterized by the formation of two intermediate compounds, As2Zn
and As2Zn3, which melt with open maximum at 770°C and 1015°C, respectively. As:Zn3 compound
undergoes phase transitions at 190°C and 770°C [8].

To study the thermodynamic properties of zinc arsenides, alloys of different compositions have
been chosen from the T-x diagram of the Zn-As system [8]. To determine the standard integral
thermodynamic functions of the As2Zn compound two samples with 20 and 30 at.% Zn compositions
have been taken from the As- As:Zn phase region of the Zn-As binary phase diagram. Similarly, alloys
with the 40 and 50 at. % Zn compositions have been taken from the As:Zn - As2Zn3 two-phase region of
the T-x diagram to determine the thermodynamic properties of the As>Zn3 compound. Samples were
prepared using 99.999% chemical pure elementary components (Zn and As) of the Alpha Aesar company.
Synthesis was carried out by co-melting of elemental components in vacuum-sealed quartz ampoules.
After synthesis, the samples were subjected to heat treatment below solidus for ~100 hours. The phase
composition of the prepared samples was confirmed by the powder X-ray diffraction (PXRD) method. For
experimental studies, electrochemical cells with the following sequence were constructed:

(-) Zn (solid) / glycerol, Zn?* / Zn in alloy (+)

Measurements were made using a Keithley 2100 6 ¥ digital multimeter in the temperature range
of 298-430K. It was defined that e.m.f. values are constant in the heterogeneous field, and the
temperature dependences of e.m.f. for all samples are linear. Experimental results were processed by the
least squares method, and linear equations of the E = a + bT type were obtained. Partial molar
thermodynamic functions of zinc in the indicated phase areas at 298 K were calculated based on these
linear equations. The integral thermodynamic functions of the As>Zn and As2Zn3 compounds were
determined using the virtual-cell reactions method. Obtained thermodynamic functions are fundamental
physico-chemical indicators of zinc arsenides and can be included in various electronic databases and
used in thermodynamic calculations.

Keywords: EMF method, thermodynamic properties, As>Zn, As2Zns, Dirac materials, pnictides
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Abstract

This article examines the effectiveness of problem-based learning in teaching chemistry and
its role in developing students’ critical thinking skills. The problem-based learning method aims to
enhance students’ active cognitive engagement, fostering their creative and analytical abilities.
Research shows that this approach contributes to deeper subject knowledge acquisition, the
development of research skills, and increased academic motivation.

AHOamna

byn makanada npobsemanbik OKbIMyObiH XUMUSIHbI  OKbimydaabl muimoiniei  MeH
OKYWb11apObIH CbIHU 0U/1ay 0a20blAapbiH KAbiNMACMbIpy0adab! peJii Kapacmaipblaaosbi.

lpobriemarnbik, oKbimy a0ici OKywbl1apobiH 6e1ceHOi MaHbIMObIK Kbi3MemiH apmmbipbin,
0/1apObIH WbIRAPMAWBIIBIK, HOHEe aHAUMUKAabIK KabinemmepiH dambimyaa 6azbimmanzaH.
3epmmeynep Homuxceci by a0icmiH oKyWbl1apobiH NAHOIK 6iniMOi mepeH MeHeepyiHe, abl/bIMu-
3epmmey 0az0b11apbiH 0aMbIMYbIHA YAHE OKY MOMUBAUUSCHIH APMMbIPYbIHA bIKNAJ ememiHiH
Kepcemmi.

AHHoOmauyus

B 0aHHOU cmamee paccmampusaemcsl 3¢gekmusHocmb NpPobemMHo20 obyYyeHus B
NpenoodsaHuu Xumuu U €20 poJib B (OPMUPOBAHUU HABBIKOB KPUMUYECKO20 MbILWIeHUS Y
yyawuxca. Memod npobsiemHo20 0by4eHus HanpassieH HA aKmMuBu3ayuro No3HasamesibHol
desimesibHOCMU Y4eHUKOB, pa3sumue ux mBopYecKUX U aHaaumu4yeckux cnocobHocmed.

ViccnedosaHus NOKA3biBarom, 4mo O0aHHbIU Memod cnocobcmayem e/1y60KoMY YCBOEHUK
npeomMemHbIX 3HAaHul, pAzBUMUKO UCCIE00BAMENbCKUX HABBLIKOB U NOBbIWEHU y4ebHOU
MomuBayuu.

Keywords: Problem-based learning, critical thinking, chemistry teaching, cognitive
engagement, research skills, motivation, teaching methods.

Kinm ce30ep: [1pobiemarsibiK OKbIMy, CbiHU OUAAY, XUMUSIHbI OKbIMY, MAHbIMObIK, Kbi3Mem,
3epmmeywinik 0agoblaap, MOMUBAuUs, okbimy adicmepi.

Knroyesble cnosa: lpobiemHoe obyyeHue, Kpumu4yeckoe MbiuiieHue, NpenodasaHue Xumuu,
no3HasamesibHas 0eamesibHoCMb, UCCIe008aAMebCKUe  HABbIKL, Momusauus, Memoobl
obyyeHus.
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Kipicne. Kazipai 3amaHabi 6inim 6epy okywibinapobiH XXI 2acbipObiH He2i32i 0a20bi1apbiH 0amMbimyaa
b6azbimmasizan, 0/apobiH apackiHOA CbiHU MypabioaH olaay epeKkwe OpbiH anaobl. Xumus -—
HAPAmbIIbICMAHy NaHOepiHiH 6ipi pemiHde, ocbl 0az0blaapobl KaabinMAcmbIpy YWiH mamawa
naameopma 6osbin mabeinadsl. Kypoeni Kybbiibicmapobl 3epmmey, XUMUSAJIbIK npouecmepdi masoay
JaHe KonoaHbasibl ecenmepoi wewy apKblibl cmyodeHmmep naHOiK 6inimoi ueepin KaHa Koumad,
aknapammas! masnoay, myciHoIpy 3eHe cmaHoapmmabl emec wewimoepdi maby KabinemiH dambima
anaosbl. CbiHU mypabioaH olaayobl 0ambimyobliH MuiMmoi macindepiHin 6ipi — npobiemansik, oKbimy. by
adic 6iniMm  anywbinapobiH Wwewimoepoi 63 bemiHwe [30eydi, 6anamanapobl mandayobl HoHe
KOPbIMbIHObIIAPOb! KA/IbINMACMbIPYObl MAsan ememiH oKy X#ag0adaapbiH #acayea 6asbimmanaa.

Jlacmypsii adicmepoeH alibipmauibiyibiabl, Npobiemasbik oKbimy 6iim 6epy npoueciHoe oKyulbIHbIH
besiceHOi pesiHe Hasap ayoapaodsl, 6y/1 0KyObl MAbIHA/IbI emedi daHe BisliM aslyulbiHbl bIHMAIaHObIPAOb!

[6].

XuMUusiHbI OKbImy weHbepiHoe npobiemasibik OKbimy meopusisibik, 6i1imMmoi 01apObiH NPAKMUKA/IBIK,
KOJ/I0aHbIYbIMEH bipikmipyee MyMKiHOIK 6epedi, OKyWwbi1apoblH 3epmmey XaHe aHaIUMUKA/IbIK
KabinemmepiH dambimyaa xcaz0ad xacaliobl. MbICalibl, 3K0JI02US/IbIK MACeIe/IepMeH HemMece KyHOenikmi
emipoezi XumusibIK, npouecmepmer 6aliaHbICMbl MiHOemmep MAaxbIpbiNKa 0e2eH Kbi3bI2YWbIIbIKMbI
0Maobl HaHe HaAKMbl 0epeKkmepMeH *YMbIC icmey 0az0blaapbiH KaJibiNMacmeipadskl. by makaaaoa
Xumus0azbl npobsiemMasbik OKbIMYOblH MYMKIHOIKMepi MeH apmbIKWbLIbIKMAPb! Kapacmbipblaaosbl,
OHbIH CbIHU oU1ayObl KA/bINMACMbIpyaa acepi maadaHaobl XaHe OHbl biiMm b6epy NpakmuKacbIHOa
NPAKMUKAsbIK [CKe ackbipyoblH MbICanodpkl KeamipineeH [8].

Hezizzi 6enim: [Npobremasnbik okbimy 6inim anywbiaapobiH binim 6epy npoueciHe besnceHdi mapmy
adici pemiHde 01apObiH CbIHU MYypabioaH olaay, aknapammab! Masaoday 3#aHe OHbI iC XCy3iHOe KOa0aHy
KabinemiH 0ambimyaa 6azbimmanaaH. Xumusaoa 6ys1 macis ablibiMu OyHUeMAaHbIMOb! KA/1bINMACMbIpyad
KeH MyMKIHOIKmep awaobl, OKywbl1apoblH 2blIbIMU  KbI3bI&YWbIIbIAbIH 0aMbIMAobl XaHe a/2aH
6inimoepiH KyHoenikmi emipae 6ipikmipyee biknasn emedi. [Ipobnemansik okbimy [pxoH /[brou, Jles
Bbleomckudl xcoHe [pHepom bpyHep cuskmabi 2a/1biMOapobiH UOes/1apbiHa He2i30esi2eH, 01ap OKYWbIHbIH
OKY NpoueciHe besiceHOi KambiCybIHbIH MAHbI30blIbIRbIH aman emmi. bya macindid Hezizei makcamsl
npobiemasibik Cypakmap Kor xcoHe wewimoepoi 30y apKbl/ibl OKY MamepuassiH 63 bemiHuwe myciHy
KabinemiH dambimy 60s1bin Mabbiiaosl. [xoH [btoudiH meopuscbiHa Calkec, OKbImy @akminepoi
naccusmi ecme cakmay emec, OKYWIbiHbIH mepeH mandayobl Kaxem ememiH HAKmbl Hemece
umMumauuaIaxaaHd macenenepze man bonameiH besnceHdi npoueci 6osybl kepek [1]. Jles Beizomckudl
"YakpIH 0amy aldmazbiHbiH" MAaHbI30blIbi2bIH aman emmi, MyHOa cmyoeHmmep 630epiHiH Kasipei
binimoepiHiH wekapacbiHoa, 6ipak, Ko xemimoi damy alimasbiHOa macenenepoi wewe anaobl. [xepom
bpyHep npobniemasnsik okbimy mek b6iiMOi 2aHa emec, COHbIMeH Kamdp OHbIH X aHa xazdalsnapoa
beliimoesny KabinemiH KasabiNMAacmaIpamaiHbIH aman emmi.

XumusiHbl  OKbimyda — npobiemasbik — OKbImyObl — NPAKMUKA/IbIK — Macesnenepoi  weuly,
JKChepuMeHmmep Xcypeidy, *#obanay Kbi3Memi MaHe XUMUSJIbIK Npouecmepee KambiCMbl ©3eKmi
macesneniepdi maskbiiay apKbliibl Xy3e2e acbipyea 60/1aobl. Teopussbik 6iniMoi 0n1apobl KO0AHyMeH
bipikmipemiH npobsiemMasbik *#aoalaap oKyWblaapobliH XUMUSHbI @blIbIM pemiHoe mymac mycCiHyiH
KazabinmMacmaeipyaa biknasa emeodi. Mbicasbl, ManceipmMa: "KbIWKbT XaHObipea KaHoal XUmMussibIK
npouecmep bIknana emeodi X¥oHe o0/apobiH KopwasdH —opmadaa acepiH kKanad —asaldmyea
60/1a0b1?"0KyWbI1apOaH" KbIWKbLI0ap MeH Heai30ep " makbipbibbl 6olbiHwa 6inimoi 2aHa emec, CoOHbIMeH
kamap xahaHobiK 3Ko02us/ibIK Npobremanapob myciHydi de manan emedi. MyHoald mancbipmMmarbi
opbIHOAy Ke3iHOe cmyodeHmmep ammocgepasa 3usHObI 3aMmMapobiH WbiAPbIHObIIAPb!  MYpPasibl
depekmepdi masnoadliobl, KbIWKbII #aHObIpObIH acepiH 3epmmelioi ¥caHe 071ap0biH a/10biH A1y #0A0apbIH
VCbIHaob! [4].

[pobiemanbiK  OKbIMYObIH muimoinieiH 6asanay ywiH mekmenmepoiH 6ipiHOe 9-CbIHbIN
OKYWbIIApbl  apacbiHOa 3epmmey xcypei3indi. OKywsbiiap eki monka 6eniHoi: 6akbiiay mobbi
aknapamms! ecme cakmayea xMoHe kebeldmyee 6azbimmaneaH Odacmypsi adicmeme 6olbiHWa
OKbIMbIIObI, AJ1 3KCNepUMEeHMMIK Mon X0basibiK MAanchipmManapokl, HaKMbi #azoalaapob masaoayos!
JHAHe 3epMXAHA/IbIK IKcnepumeHmmepdi Koca anzaHoa, npobiemasibik 0Kbimyob! NatioanaHosb.

JKcnepumeHmMmMIK MoNKa apHaagaH manckipmanapobiy 6ipi peakmusmep KOHUeHmMpPauUsaCbiHbIH
XUMUSTIBIK Peakuus Xbl10amoblabiHa acepiH 3epmmey 60710b1. OKYWbIIAp 3KCNEPUMEHM HOCNAPbIH 63
bemiHwe a3ipaen, ecenmeysiep xcypei3in, peakuus Xazo0aliapbiHbiH OHbIH X(bl10AMObIabIHA Cepi
Mypasibl KOPpbIMbIHObI Xcacaybl Kepek edi [5].
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3epmmey Hamuxcenepi 3KcnepumMeHmmik mon cmyo0eHmmepiHiH CbiHU mypabioaH olaayobiH
Joeapbl 0eHeelliH KepcemKeHiH kKepcemmi. Osap manoayobl Kax}em ememiH manckipmandpobl
JAKCbIPAK opbIHOAobl, CMAaHOAapmmal emec maciioepdi MAanmbl XaHe JI02UKAJIbIK —HeeizoesneeH
wewimoepoi ycbiHObI. CoHbIMEH Kamap, MyHoad cabakmap oKy npoueciHe Kamabicy 0eHeeliH apmmbipyaa
biknas emmi. OKywbiiap npobiemasibik 0Kbimyob! KOJ0AHY Xumus cabakmapbiH Kbi3biKmb! api nadoasibl
emKeHiH, COHbIMeH Kamap meopusi MeH OHbl NPAKMUKA/IbIK KOJ10aHY apachkiHOaabl 6alaHbICMbl AKCh]
MYCIHY2e KeMeKMeCKeHiH aman emimi.

[pobsiemasnbiK  OKbIMYObIH MUIMOINieiHIH Heai3el ¢akmopaapbiHbiH  6ipi-by1  oKyuWibl1apob!
CYPAKmMap KOaa, Xayan i3oeyee xaHe Hamuxenepoi CbiHU mypabioaH bazasiayea bIHmanaHobIpaos! [2].

[pobiemanbik, ecenmepoi wewly npoueciHe mapmbliizaH OKYWbIdp 63 bemiHwe odaay
0az0bI/1apbIH, AKNAPAMNeH XYMbIC [Cmey XMoHe HezizoeneeH wewimoep Kabbiaoay KabinemiH
0ambImaokl. Mbicasibl, peakyusi eHiMOepiHiH WhbIdYbIHa apmypsi dakmopaapobiH acepiH 3epmmey
cmyodeHmmepee 0/1apobiH biliMiH eHepKacinmik Xxumusoa, mMeouuuHaoa Hemece 3Kosoeusoa kKaaad
Kos0aHyaa 6o1ambiHbIH MYCiHy2e Kemekmeceoi.

Mpobriemanbik 0KbIMYObIH MUiMOisiei OHbIH MYPAKMbl OKY MOMUBAUUACKIH KaAabiNMAacmaipy
kabinemimeH Oe balnaHbicmbi[3]. Hakmbl Hemece uMumMAuUAIAHEAH MANCbIPMAIAPMeH MCYMbIC
icmelmiH cmyoeHmmep 630epiHiH Kyuw-#ieepiHiH KYHObIIbIabIH Kepedi, elimKeHi onap angaH GiniMHIH
emipoe Kasall Ko/10aHbLIambIHbIH MyciHedi. Mbicasbi, Cyobl maszapmyad, Kai0bikmapob! Kalima eHoey2e
Hemece XaHApMblIambIH 3Hepausi Ke30epiH natoanaHy2a 6aliaHbICmbl MANChipManap oKyUblaapobiH
6oUibIHOa XumMusi/ibIK 6iiMOi @aHa emec, COHbIMeH bip2e 3K0/102Us/IbIK CaHaHbl 0a Ka/1biNMAacmabipaosl.

Ocbinatiwa, xumusoasbl npob1emMassikK 0Kbimy CbiHU oU/1ayobl Kaae6iNMAacmaipyobiH muimoi a0ici
2aHa emec, COHbIMeH Kamap OKYWblL1ap YWiH OKYyObl Kbi3bIKMbl, Maxipubece 6azbimmanzaH 3 aHe
MaabIHasbl emyoiH ambeban Kypasibl 60/1bin Mabbiaaosbi.

Kazakcmaroa npobiemasibik 0Kbimyobl 3epmmey

KazakcmaHoa npobsiemasbik OKbImy a0iCi Kenme2eH 2asibiMoapobiH HazapbiHOa 60106l by
a0icmiH muimoinieiH 3epmmey apKbiiibl OHbIH 6isliM 6epy npoueciHoeai pesi MeH apmabiKWbIbIKMApb!
aHbIKMasosbI.

o.M. MyxaHbemxaHosa 63 eHbekmepiHoe bacmaybiw 6iniM 6epy UHMe2payusachbl, OHbIH
Memo0os1I02UsCbl MeH MeopusChbiH 3epmmel Ombipbin, NPObeMAasbiK OKbIMYOblH OKYUlblIAaPObIH
MaHbIMObIK, KabinemmepiH dambimyodadabl MaHbi30blIbiabiIH aman emedi. OHbIH 3epmmeysiepi 0KbImy
a0icmepiH XaHabipmyaa 6aabImmasaat.

T.6. badHazaposa 63 eHbekmepiHOe 6acmaybitl CbiHbIN  OKYWbIIAPbIHbIH 3CMemuKasbIk
mapbueciH xemindipy YwiH NaHapasbik Kipikmipy meH npobiemassik OKbimy a0icmepiH Ko/10aHyobl
VCbIHaobl. OHbIH 3epmmeysepi  oKywbl1apobiH cabakka 0e2eH Kbi3bl2YUlblIblabiH apmmbipyaa
6azbimmasnzaH.

[.K. Ecnosnosa 3epmmeyniepiHoe npobaemMasbikK OKbIMyObliH OKYWbIAPObIH 3epmmeywiiK
0az0b1/1apbIH Ka/bINMAacmsipyoaasl pesiH aman kepcemeoi. Os1 npobiemasibik 3#azoal1apob! KoI0aHy
apKpbiibl 6itiM anyuwbinapobiH AHAUMUKAAbIK olaay KabinemiH 0ambimyob! YCbiHAOb.

3.K. CanaHosa npobsiemasibik 0Kbimy adicmepiH oKy npoueciHoe muimoi Ko10aHYObIH X0/10apbiH
3epmmeeeH. OHbIH XYMbICMApb OKYWblAPObIH Meopusisibik binimoepiH maxipubemeH yWwmacmaeipyaa
Heaiz0es1zeH.

Ocbi 3epmmeysiep npobaemMasbiK 0KbIMyObiH OKYUWIbLIAPObIH CbiHU MypabioaH olnay Kabinemi,
WhbI2APpMAalUbIIbIK, 6esiceHOiNi2iH HaHe 3epmmeywinik 0az0biiapbiH 0amMbimyodabl MAaHbI30bl PesliH
kepcemedi. Ka3zakcmaHobIK 2anbiMoapobiH eHbekmepi 6y adicmi 6inim 6epy npoueciHoe KeHiHeH
K0/10aHy2a biknasl emeoi.

KopbimbiHObI. [Ipobiemasibik 0KbIMy XUMUSIHbI OKYOd OKYWIbILIAPObIH ChiHU 0U/1dybiH dambimyda
wewywi pes amkapaosl. by adic oKywbiapobiH 63 bemiHwe masnoday, 2unomesa, 0asiesioey HoHe
wewimMm Kabbiioay 0a20biiapbiH - Kaabinmacmasipyaa bipezeli MymMKiHOIKmep 6epedi.  [acmypi
macindepoeH allbipMawibiibiabl, NpPobaemMasbiK oKbimy b6eaceH0i MmaHbIMObIK [C-dpeKemKke Hasap
ayoapaosbl, NaHee de2eH Kbi3bI2YWbI/IbIKMbI 0Madbi daHe binim 6epy npoyeciH MazbIHaabi emeoi.

XKypeizineeH 3epmmeyiep XUMUSIHbI OKbimyda npobiemasbik xagoadsiapobl KoaoaHy 6i1imoi
JHAKCbI MeHzepyee, aHaAuUMUKAaIbiK Kabiremmepoi 0amMbimy2a HaHe OKyUIbLIapobiH MOMUBAUUSChIH
apmmsbIpyaa bIKNAa ememiHiH Kepcemmi. [1pobaemanbik-6ag0apaaHaaqH manchipMAaadapMeH XCYMbIC
icmelmiH OKywbl1ap KambICyObiH, 3eUiHHIH XMeHe angaH b6iniMoepiH ic cy3iHOoe KosadaHyea
0alibIHObIKMbIH #02apb! 0eHeeliH Kepcemeo.
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[pobsiemasnbiK OKbIMyObl Mekmen NPAaKmMuKacbiHa eHeizy 6inim 6epy makcammapbiHa KoJl
JemKi3yee 2aHa emec, COHbIMeH Kamap OKYWhbi1dpobl HaKMbl ©MIPJiK XaHe Kacibu miHoemmepoi
wewyee dalbiHOayea MyMKiHOIK 6epedi. by acipece CbIHU mypabioaH olsaay, aknapamneH *ymbic icmed
6iny MoHe Heei30eneeH wewiMm Kabbiioay KkKabinemi cuskmbsl  mysaeKkmepoiH  Ky3bipemmisiziHe
KoUbl/IambIH 3aMaHayu maaanmap dscbiHoa eéme MaHbI30bI.

Ocbinadiwa, xumusoaebl npobaemasbik OKbIMY OKyWbIIapObiH CbIHU 0Uaay 0a20blidpbiH
KaszabinmacmasipyobiH muimoi Kypasibl 60/16in mabbiiadbl, 0/1apObiH XAH-XAKMbI 0AMYbIHA 3CoHe Kasipai
aNIeMHiH KUbIHObIKMApPbIHA 0albiHOA/ybIHA biknana emeodi. Ocbl €anadadzbl KOCbIMWA 3epmmeysiep
OKYWbI1apobIH apmyp/i  0albiHObIK OeHeelnepiHe b6eliimoesnceH xaHa adicmemesnik macindepoi
azipnieyze, coHOal-ak npobiemasibik 0KbIMyobiH bislim bepy x3caHe Kacibu xemicmikmepae Y3aK Mep3imoi
acepiH 3epmmeyee baabimmarsnybl MyMKiH [7].
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Introduction.

Heterocyclic compounds occupy a significant place among physiologically active substances. A
special place among them is occupied by compounds having an adamantyl radical as a substituent. The
specific physiological activity of such heterocycles is known from many examples. However, their
availability varies quite significantly, which is determined by the method of synthesis. The development
of new methods for the synthesis of adamantyl-containing heterocycles is an urgent problem of organic
synthesis and, therefore, is the subject of this study.

Condensation of adamantoilizotiocyanate with 2-aminotiazol

Thiazole derivatives show pharmacological activity: antimicrobial antiviral and antihistamines,
diuretics and mitodepressants.

We have found that the interaction of adamantoylisothiocyanates with 2-aminothiazole in
anhydrous acetone causes spontaneous condensation of intermediate N-acylthioureas into the
corresponding alkyl-5-thioxo-3-thia-4,6, 7a-triazaindene (I-V).

The yields of the reaction products ranged from 65 to 78%. Their structure was established by IR,
NMR and mass spectrometry.

Example of synthesis of condensed 1,3,5-hexahydrotriazine system using adamantylcontaining
iminoalkylating reagent.

Heterocyclic compounds of various natures serve as the basis for many natural and synthetic
biologically active substances, and also have a number of other useful properties. Many of them are used,
for example, as organic semiconductors, photoactive materials, antioxidants, additives for fuels and oils,
materials for active media of liquid lasers, technical and food dyes, preservatives. Along with great
practical significance, heterocyclic compounds are of undoubted theoretical interest as models for
studying the relationship between the chemical properties of compounds and their structure, as well as
for developing methods of organic synthesis, which is directly related to the structure of the compound.
The most important, in this case, are the size of the cycle, the degree of saturation, the nature and
number of heteroatoms.

1,3,5-Triazines are usually most readily prepared by reactions of 2,4,6-trichloro-1,3,5-triazine.
However, the ring system can also be synthesized by condensation reactions.

The aim of this work is to test the possibility of using an adamantyl-containing imidoalkylating
reagent in the condensation reaction.

Reagents from Lancaster were used as starting compounds. The structure of intermediate and
final compounds was proved by IR and NMR spectrometry and mass spectroscopy.

The starting compound for the synthesis of the imidoalkylating reagent (2) was Schiff's base (1),
which was obtained from benzaldehyde and aniline by a standard procedure. After isolation, imine (1)
was treated with 1-adamantylacetic acid chloranhydride in dichloroethane. Equimolar amounts of 2-
amino-imidazole as a condensation component, triethylamine and dicyclohexylcarbodiimide (DCC) were
added to product (2) without isolation. The reaction took place at reflux for 2 hours. The yield of the
condensation product (3) was 43%.
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The method developed by us for the synthesis of compound (3) is a separate example of the
synthesis of such systems. Wide possibilities for obtaining a family of similar compounds are opened by
varying the substituents in the starting imide, adamantyl radical, and amine condensation component.

Cyclization of 1-adamantylglycine derivatives.

The intramolecular cycles discussed in this section necessarily involve a functional substituent in
the a-position to the adamantium nucleus and proceed, in most cases, with the participation of the amide
group.

As can be seen from the scheme, treatment of acylated 1-adamantylglycine (1) with
dicyclohexylcarbodiimide (DCC) in dry chloroform leads to oxazolone (2). Cleavage of the latter with
various nucleophiles: ammonia, primary and secondary amines, hydroxylamine, hydrazine and its organic
derivatives gives derivatives of a-acylaminocarboxylic acid (3). Upon dehydration of synthons (3),
depending on their structure and condensation conditions, derivatives of 2-imidazolin-5-one (5) and
1,2,4-triazine (4) are obtained. The yields of compounds (2), (4), (5) were 85%, 73%, 77%, respectively.

Identification was carried out by IR, NMR spectroscopy and MS spectrometry.
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Another important synthon derived from 1-adamantylglycine is the Schiff base (6). The
amidoalkylatin reagent (7) was obtained from it by treatment with monochloroacetic acid chloride in
toluene. Without isolation, it was converted to an oxy derivative (8). Oxazolone (9) was obtained by
azeotropic distillation of methanol in 84% yield. The addition of triethylamine to a solution of compound
(9) in benzene, followed by reflux for 3 hours, resulted in heterocycle closure (10) in 69% yield.

Identification was carried out by IR, NMR spectroscopy and MS spectrometry.
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We used the synthesis methods presented in the monograph Drach B.S., Brovarets V.S., Smoliy

O.B.//Synthesis of nitrogen-containing heterocyclic compounds based on amidoalkylating agents/ Kyiv.:
Naukova Dumka, 1992.- 174 p.



XIVINTERNATIONAL SCIENTIFIC CONFERENCE. TORONTO. CANADA. 04-05.03.2025

Economic sciences

COMPETITIVE ANALYSIS OF THE GEORGIAN TELECOMMUNICATIONS MARKET BASED ON THE
PRACTICAL EXAMPLE OF LEADING COMPANIES "MAGTICOM", "SILKNET" AND " CELLFIE

Asmat Shamugia

Academic Doctor of Economics,

New Higher Education Institute — Newuni,
Affiliated Associate Professor,

Georgia, Tbilisi

ORCID 0009-0004-2899-3988

Abstract

The purpose of this study is to conduct a competitive analysis of the Georgian
telecommunications market at the current stage using the practical example of the leading
companies "Magticom”, "Silknet" and "Cellfie". The theoretical and methodological basis of the
study is the relevant publications, as well as Internet resources, which reflect the analysis and
evaluation of the practical experience of the above-mentioned companies.

This paper outlines innovative strategies for digital management. The mission, slogan and
goal of the companies are presented. The positive and negative aspects of the Georgian
telecommunications market at the current stage are identified, also, as a conclusion, the criteria
for its effectiveness are formulated.

Keywords: Georgia, telecommunications, market, competitive, company.

“Magticom” is the largest company operating in Georgia. Its owners are American companies:
International Telcell Celular LLC and Telcell Wireless LLC. “Magticom's” subsidiary is LTD “Deltacom”. It
is the first operator in Georgia that not only provides full telecommunications services, but also offers
customers services using all technologies available in the world. It is constantly focused on technological
innovations, services that meet world standards, and customer satisfaction. On February 12, 2021, the
global consulting company “umlaut” recognized “Magticom's” Network as the best in Georgia.
“Magticom” has implemented a 5G Network. One of the company's main values is Charity and Corporate
Social Responsibility. “We do Georgian work” - with this motto, “Magticom” has implemented hundreds
of projects to support Georgian Culture, Art and Education. Its contribution remains unprecedented - as
of February 28, 2025, the company has contributed 2,853,355,278 GEL to the Georgian Economy [1].

In April 5, 2023, “Cellfie Mobile” introduced its new brand “Cellfie” in Thilisi. “Cellfie Mobile” is a
Georgian telecom company that creates a new experience in the communications market. Thanks to its
developed digital ecosystem, “Cellfie Mobile” is at the forefront of digital transformation, the essence of
which is readiness for innovations, including technological innovations. At the center of “Cellfie Mobile”
digital world is the subscriber, and the company adapts all modern achievements to the needs of its users.

Thus, “Cellfie Mobile” combines many years of experience in the local telecom industry, significant
international practice and a successful history of digital transformation.

The company has adapted and implemented the best standards of the Global Telecom Industry,
including in the areas of Ethics and Compliance, user data protection and efficiency and transparency of
business processes. Today, “Cellfie Mobile” serves more than 1.3 million customers in Georgia.

As noted in the current report, the main idea of “ Cellfie” is to be by the subscriber’s side at all
stages of his life and in any situation. The Georgian brand’s constant pursuit of innovation leads to the
provision of new opportunities for the successful implementation of professional and personal goals.

Therefore, the goal of “Cellfie Mobile” is to give its subscribers the opportunity and motivation to
get even more out of technological advances, while making it easy, enjoyable and time-saving for them.
With “Cellfie Mobile”, the subscriber can have a life full of diverse interests, as well as the inspiration to
start something new and fully express themselves. “Cellfie Mobile” offers everything the subscriber needs
in one place: communication, information exchange, learning and Talents development, travel,
entertainment or work opportunities. With “Cellfie Mobile”, the subscriber uses his smartphone 360
degrees.
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“Cellfie” traditionally supports the local competition of the global hackathon, Nasa Space Apps
Challenge 2025. “Cellfie” has been supporting the hackathon for the sixth year and helps the winners
present their ideas at the international level.

The hackathon is held annually in up to 300 different cities around the world and brings together
thousands of participants globally. The main theme of the 2024 hackathon was “The Sun Touches
Everything”. For two days, the participants worked intensively and found an innovative solution to the
acute problem around the issue, based on NASA data. At the next stage, the winners of the local
hackathon presented their works at the Global level and participated in the main hackathon of the Nasa
Space Apps Challenge.

In addition to working as a team on their own projects, the participants had the opportunity to
attend seminars led by leading specialists in the country during the hackathon [2].

Management of “Silknet” believes that everything is connected. For them, as a leading
telecommunications provider, whose services are used by more than 2 million people, this philosophy is
more than a slogan.

“Silknet” is an integral part of Georgia's digital ecosystem and strives to create the future of a
technologically strong country. “Silknet”"s Management understands well how the latest technologies
simplify everyday life and increase business success. For years, they have been at the forefront of
innovations. It is precisely through innovations that they have set new standards in the
telecommunications industry.

The company's history actually begins in 2009 and has gone through many important stages since
then.

“Silknet” was the first provider to bring fiber-optic Internet directly to apartments. “Silknet's” home
Internet currently covers 320,000 households.

In 2012, they were the first to introduce IP television with a rewind function. Interactive television
was a real revolution in the Georgian telecommunications market. Silk TV has become an indispensable
choice for families. Today, 253,660 families use this service.

In 2017, “Silknet” issued bonds on the local stock exchange. This was another statement of
sustainable development and reliability from the company's management.

In 2018, “Silknet”, with the acquisition of “Geocell”, became a full-fledged convergent operator
and offered its customers a full range of telecommunications services with the Silk+ product.

In 2019, it became the first Georgian private company to issue Eurobonds. “Silknet” Eurobonds are
now traded on the Euronext Dublin stock exchange and represent the most attractive investment among
Georgian Eurobonds.

After the acquisition of “Geocell”, “Silknet” was able to do even more by making infrastructure
investments. In 2020, it created the fastest Gigabit 4.9 LTE mobile Internet, the speed of which was 7
times higher than the fastest 4.5G previously available in the country. Its mobile Network now connects
1,800,000 people.

In 2023, Georgia was the first to introduce fifth-generation technology and offer 5G internet to
the population of Tbilisi.

The Company’s Management continues to innovate and grow, while remaining true to its core
philosophy: “Everything is connected.” “Silknet” ensures that this connection is uninterrupted, reliable
and of high quality.

2021

Began Cooperation with SAS;

2020

Issued a depositary receipt related to Eurobonds;

2019

Acquired the franchise of Euronews Georgia and established Silk Media LLC;

Partially converted shareholder loans into equity;

Issued Eurobonds and refinanced all bank loans;

2018

Acquired “Geocell” mobile and Global TV Group;

2017

Issued and published a public bond in GEL,

2016

Acquired and merged the remaining 15% stake of GMN;

2015
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Merged with Vtel Georgia (fixed wireless broadband);

Signed an agreement with Servicenet for technical support of the cable Network, connection of
new subscribers and Network expansion;

2014

Acquired “WiMax Georgia” (fixed wireless broadband);

Acquired a 51% stake in Karva (IPTV software, operational and technical support);

2013

Acquired an 85% stake in GMN (pay TV channels);

2012

Founded "NG Georgia" (National Geographic Magazine);
2011

Acquired "Novus" (television broadcasting rights);

Offered IPTV service to customers;

2010

Started offering FTTH service;

2009

"Silknet" was founded by JSC "United Telecom”, LTD "Adjara Telecom"and LTD "Vanex".

The company's Mission is:

To make access to innovative technologies a part of everyday life.

The company's Vision is:

With high-tech products, we contribute to the success of people and businesses.

The company's Policies are: Supplier Anti-Corruption Policy; Security Policy and Supplier Code of
Conduct [3].

Conclusion:

According to the results of the comprehensive study of the mobile services market conducted by
the Communications Commission, the methodology, the circumstances investigated and the conclusions
made by the experts, the Georgian mobile communications market is uncompetitive, requires prior
regulation and “Magticom” is an operator with significant power [4].

With the obligations assumed under the Association Agreement, Georgian legislation needs to be
fully aligned with the European one, for which it is necessary to conduct a market analysis and assess the
markets that are subject to mandatory study for regulatory purposes in order to improve the
effectiveness of competition in the telecom market and access to wholesale Network elements. To
achieve this goal, it is important that within the framework of the European Electronic Communications
Law, there is a European Commission Recommendation on Regulated Markets and methodological rules
for defining relevant markets, which should be guided by European regulatory authorities in conducting
market analysis and defining the relevant regulatory framework. These recommendations are essential
for Georgia to achieve its goal of dynamic approximation to the EU regulatory framework. A
comprehensive study conducted by the Communications Commission has ensured the implementation of
the above-mentioned goal [5].
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Abstract

Many developed countries and mainly large world economies are progressing by
implementing the advantage that the country grants. In this wave of change, Albania can not be a
spectator. Financial services and a significant portion of public services are on the path of change
to an ever-increasing extent. Of course, the difficulties and challenges of such a process are
inevitable but at the same time the benefits from it are significant and vital for a developing
country like Albania, which seeks to make up as much as possible the difference in development
with developing countries. The European Community to wich it aspires to integrate. In this material
will be focused exactly the presentation of this new revolutionary form of development that the
world is taking, as well as the acquaintance with the Albanian reality and the challenges it is
expected to face.

Keywords: Economic growth, GDP, globalization, development

The world economy has experienced a high growth rate in recent decades, preceded by an even
higher growth rate in world trade. Together with technological developments, the reduction of trade
barriers and liberalization trends, also caused by the developments of globalization and integration, have
had a strong impact on the high pace of world trade. Over the past 20 years, the average annual growth
rate of world trade has been 6%, i.e. twice as high as the growth rate of world production. Developing
countries have also experienced high rates of growth in international trade. Their volume of world trade
has reached 1/3, starting from the early 70s. Processed products as exports from these countries have
increased significantly, taking 80% of the volume.

Where does Albania stand in this general development backdrop?

Albania is intensively involved in regional and European integration processes. In the context of
fulfilling its commitments as a member of the WTO and Free Trade Agreements with countries in the
region, foreign trade is moving rapidly towards liberalization. However, foreign trade indicators are not
really encouraging. Over the last ten years, while the annual GDP growth rate has averaged 6.8%, the
volume of trade has increased by about 13%. The situation regarding exports is even more discouraging.
The export/import ratio has an average of 25.5%, causing a strong trade deficit.

Exports also suffer from the dominance of actively processed products, which offer a relatively low
added value (mainly clothing and footwear) as well as a low degree of diversity, with respect to the class
of exported products and target countries. The Free Trade Agreement with the EU, which is actually
undergoing a negotiation process, seems to bring new challenges regarding not only foreign trade, but
the Albanian economy in general. EU countries are Albania's main trading partners and liberalization
with these countries is expected to be accompanied by increased competition on their side. To what
extent and how will the Albanian economy be able to withstand this competition? What are the possible
ways to stop the further deterioration of foreign trade indicators and even improve them? A number of
factors and political actions can be mentioned, but I think that all of them can be summarized in a single
notion: increasing the competitiveness of the Albanian economy.

Why is economic growth important in poor and developing countries?

Economic indicators portray the “big picture” of a country or region in terms of its economy. A
single indicator or a small group of indicators attempt to give you an idea of the overall economic health
of a particular geography. It can help investors assess whether financial markets are in line with economic
fundamentals or if there is a mismatch. This indicates either an improvement in financial markets ahead
of fundamentals or markets lagging behind. This information can be useful to investors when they are
making investment and asset allocation decisions.

Economic growth can be considered among the most important indicators released. The reason it
is so important is that it shows the increase in economic output, whether measured by GDP (gross
domestic product), GVA (gross value added), or some other measure.
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The stage of development of an economy is crucial for comparing two economies. Developed
economies have a much slower growth rate (YoY) compared to emerging or developing economies.
Economic growth can be considered among the most important indicators released. The reason why it is
so important is that it shows the growth of economic output, whether measured by GDP (gross domestic
product), GVA (gross value added), or some other measure.

The stage of development of an economy is crucial for comparing two economies. Developed
economies have a much slower growth rate (YoY) compared to emerging or developing economies. As a
result, comparing Albania’s economic growth rates with any other country will not be accurate.

But, how has the economy performed in Albania and what has influenced its development?

The Albanian economy has had a level of growth and decline, in the same direction as the country's
political models and profiles. According to the annual reports of the Bank of Albania, for the years 1980
to 1990, the average economic growth has been at the level of 0.9%. The year with the greatest
economic decline is 1990 at the level of -10%. The year with the greatest economic growth is 1989 at
the level of 9.8%.

For the years 1991 to 2000, the average economic growth has been at the level of 1.3%. The year
with the greatest economic decline is 1991 at the level of -28%. The year with the greatest economic
growth is 1999 at the level of 13.5%.

For the years 2001 to 2011, the average economic growth has been at the level of 5.3%. The year
with the greatest slowdown in economic growth is 2011 at 3.1%. The year with the greatest economic
growth is 2001 at 7.9%.

Economic development for the last three decades of the Albanian economy has an average growth
rate of 2.5%.

-But, has the economy needed a higher level of growth than that?

Based on data from the last thirty years (1/3 of the lifespan of the Albanian state) the economy in
this paper will be presented in reference to significant economic and political factors that influence
economic development. These factors are not biased, due to the political system, as they do not change,
except that they may have a decrease in their influential force. But, on the other hand, they should not
be confused with factors that hinder economic development.

The policy of investment in education and professional training of human capital and the
modernization of labor market institutions should be pursued, having clear and measurable objectives,
financial incentives for the expansion of small and medium-sized firms and the transition of businesses
from the informal to the formal economy. Labor market policies are also of great importance for reducing
unemployment. According to the Employment Agency of the Republic of Albania, active labor market
policies that have been most successful in the labor market in the Republic of Albania are the impact of
inflation and economic growth on unemployment. In the case of the Republic of Albania, the Self-
Employment Program and the Employment Subsidy Program, which should be increased and their
efficiency should also be increased. Compared to the countries of the region, the Republic of Albania has
a low percentage of spending on active labor market policies in GDP, but has a high percentage of
spending on passive labor market policies, compared to other countries in the region. Regarding this
structure of labor market policy expenditures, Albania should increase spending on active labor market
policies, while reducing spending on passive labor market policies. Although these results are for a time
period of 16 years and other variables not included in the model may be included, this was in fact the
object of this study, which represents a modest theoretical and empirical contribution to further research
in this field, with the aim of including a larger number of variables in the model and a longer research
period.
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Abstract

Artificial intelligence technologies are currently developing intensively, including due to the
development of sustainable neural network technologies and cloud computing infrastructures,
fuzzy systems technologies, entropy control, swarm intelligence, evolutionary computing, etc. At
the same time, the global problem today is the almost complete absence of legal regulation and
technical regulation of the foundations, conditions and features of the development, launch,
operation and activity, integration into other systems and control of the use of artificial
intelligence technologies. This article is devoted to the study of the specifics of legal regulation of
the use and development of artificial intelligence. Some approaches to the definition of artificial
intelligence and the features of legislative support for the relevant area, existing in the scientific
literature, are considered, the author's concept of artificial intelligence is developed and presented
through the disclosure of its main features. In particular, according to the proposed definition,
artificial intelligence is an artificial complex cybernetic computer-software-hardware system that
has the properties of substantiveness, autonomy, as well as the ability to perceive and analyze
data, self-learn. The article considers the issue of positioning an artificial intelligence system as a
special form of personality (for example, the so-called "electronic person”), that is, endowing it
with a certain legal personality, depending on various factors and the scope of such a system's
operation. The article also notes the main possible approaches to the legal support of the use and
development of artificial intelligence systems, in particular, these include preemptive universal-
total legal regulation and legal regulation aimed at regulating specific artificial intelligence
systems being created. The main risks and uncertainties associated with artificial intelligence and
having significant significance for the adoption of legislation in this area are studied. Conclusions
are formulated regarding how it is necessary to form legislative support for the use and
development of artificial intelligence: consistently, taking into account the specifics of specific
areas of its application, as well as ensuring a balance of interests of individuals, society and the
state regarding the proper provision of security and protection of individual rights and interests
associated with the development of innovations for the benefit of the whole society.

Keywords: artificial intelligence, technologies, legal support, robot, law

Artificial intelligence has succeeded in many areas of production, commercial operations and
various spheres of human activity. Robots and computers are gradually replacing humans in enterprises,
agriculture and other areas where work is associated with a large amount of information. Such areas as
banking, accounting, law, government services, military affairs, advertising and insurance are also
affected by artificial intelligence. If we talk about the most important areas, we can highlight law
enforcement activities, which are responsible for maintaining public order and security, both for citizens
and the state as a whole.

"Artificial intelligence is a new phenomenon that has not been sufficiently studied in a number of
respects. Artificial intelligence differs from conventional computer algorithms in that it is able to teach
itself based on accumulated experience. This unique function allows artificial intelligence to act
differently in similar situations, depending on previously performed actions. Therefore, in most cases, the
effectiveness and potential of artificial intelligence are rather unclear”.

There is no established, generally accepted definition of the concept of “artificial intelligence”
today. According to our author's definition, artificial intelligence is an artificial complex cybernetic
computer-hardware-software system (electronic, including virtual, electromechanical, bio-electronic-
mechanical or hybrid) with a cognitive-functional architecture and its own or relevantly accessible (given)
computing power of the required capacity and speed, possessing:
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— the properties of substantivity (including a certain subjectivity, including as an intelligent agent)
and autonomy in general, as well as elaborative (having a tendency to improve) operationality,

— high-level capabilities to perceive (recognize, analyze and evaluate) and model surrounding
images and symbols, relationships, processes and environment (situation), self-referentially make and
implement their decisions, analyze and understand their own behavior and experience, independently
model and correct for themselves algorithms of actions , reproduce (emulate) cognitive functions,
including those related to learning, interaction with the outside world and independent problem solving,

—the ability to self-referentially adapt one's own behavior, autonomously deeply self-learn (to solve
problems of a certain class or more broadly), to homologate oneself and one's subsystems, including
developing homologated "languages” (protocols and methods) of communication within oneself and
with other artificial intelligences, substantially perform certain anthropomorphic-emulating
(conventionally attributed to the prerogative of a person (a rational being)) cognitive (including cognitive-
analytical and creative, as well as those related to self-awareness) functions, to take into account,
accumulate and reproduce (emulate) experience (including human experience).[1, p.93]

Artificial intelligence has succeeded in many areas of production, commercial operations and
various spheres of human activity. Robots and computers are gradually replacing humans in enterprises,
agriculture and other areas where work is associated with a large amount of information. Such areas as
banking, accounting, law, government services, military affairs, advertising and insurance are also
affected by artificial intelligence. If we talk about the most important areas, we can highlight law
enforcement, which is responsible for maintaining public order and security, both for citizens and the
state as a whole.

Risks of Artificial Intelligence

There are a number of specific risks that this technology carries. Let's look at the main ones.

Bias

Artificial intelligence is widely used in facial and voice recognition systems, mainly for access
control, as well as in various scoring systems in the banking and insurance sectors, in law enforcement
tools, etc. Some of these systems have a significant impact on business and people, but they are also
subject to bias and errors that can arise due to the human factor. In addition, the data used to train these
Al systems can be distorted. In recent years, there have been numerous news stories about how facial
recognition algorithms developed by Microsoft, IBM Face++, and other companies have demonstrated
"biases" in determining the gender of people. They were more accurate in gender attribution for white
men.

Another example of Al bias has prompted Amazon to stop using Al for hiring. The algorithm favored
male candidates because it was trained on data obtained from men. Bias problems can arise for various
reasons, but the most basic is an unbalanced selection of data for training neural networks. The
phenomenon even has a name: algorithmic unfairness. And so far, no one has come up with a way to
guarantee that the next algorithm will make only fair judgments.

Poor service delivery

Almost a philosophical question: who is to blame for an accident involving autonomous cars - the
owner of the car or the company that developed it? The owner, the company, or the pedestrian who
violated traffic rules? Autonomous cars are the most obvious concern about Al when it comes to the
quality of service delivery. But they are not the only one. Who is responsible for erroneous medical advice
generated by a poorly trained neural network if it results in human health being harmed? Nowadays, Al
creators often "wash their hands of it", referring to the essence of generative neural networks. It is
assumed that they generate content: text, image or video, which would be as close as possible in context
to the user's request. The answer of such networks will be plausible, but it will be correct only to the
extent that the information on which the Al was trained was actually correct. The size of data sets for
training neural networks is huge, and there are no generally accepted standards for filling such databases
yet.

Privacy and security of corporate confidential information

Every time a user writes a prompt to solve some practical task, they tell the artificial intelligence
details either about their private life or about the company for which they do this work with the help of
Al. The lack of information about what the owners of the Al service do with this data - whether they
delete it, save it, analyze it, use it in additional training of the neural network model - worries defenders
of digital rights of people and information security services of corporations. There is also no solution to
this problem yet, except for obvious digital hygiene: many companies this year issued an ultimatum for
their employees to tell ChatGPT and similar technologies any corporate information.[2,p. 200]
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Copyright

The recent strike of Hollywood screenwriters became a vivid illustration of this threat. The
screenwriters did not agree with the fact that film companies used generative neural networks to create
scripts for films. The scriptwriters' claims can hardly be called unfair: after all, scripts written by real
professionals were used to train neural networks. And this was not always done with the permission of
the authors. As a result of the strike, the scriptwriters achieved restrictions on the use of Al in the creative
process: for example, artificial intelligence cannot create or rewrite literary materials, and any materials
created by Al will not be considered source material. At the same time, scriptwriters can use Al to write
texts. However, in addition to scriptwriters, there are many copyright holders in the visual arts, music,
literature and other creative fields where Al can take away the bread and butter of content creators. In
other words, the reasons for concern regarding Al do not just exist in theory - they have already been
confirmed by real events. That is why governments of different countries have begun to regulate this
area by law.

References
1. Igor V. Ponkin & Alena I. Redkina RUDN Journal of Law. 2018. 22 (1), 91-109
2. Yastrebov, O. A. (2017b) Diskussiya o predposylkakh dlya prisvoeniya robotam pravovogo
statusa «elektronnykh lits» [Discussion on the prerequisites for assigning robots legal status of
«electronic persons»]. Issues of Jurisprudence. (1), 189-203. (in Russian)
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Abstract

The aim of the study was to optimize the treatment of patients with arterial hypertension
(AH) and autonomic dysregulation by incorporating Ginkgo Biloba extract into the comprehensive
antihypertensive therapy.

The results were obtained from a study of 38 patients with stage I, grade 2 arterial
hypertension, aged 40 to 59 years. The patients were randomized into two groups. The main group
consisted of 18 patients, who, in addition to basic antihypertensive medications, received a
preparation based on Ginkgo Biloba extract, Bilobil-Intens (KRKA, Slovenia), at a dose of 120 mg
per day for 3 months. The comparison group (20 patients) received traditional antihypertensive
therapy, including angiotensin-converting enzyme inhibitors, angiotensin receptor blockers,
calcium antagonists, and thiazide-like diuretics.

The severity of autonomic disturbances was assessed using the A. M. VVeyn questionnaire
(2000), with quantitative scoring. To evaluate the autonomic requlation of the heart, heart rate
variability (HRV) indicators were determined. A variation pulseogram was used to assess indicators
that provide a qualitative evaluation of autonomic tone (mode, variation range, mode amplitude).
Additionally, secondary indicators such as the autonomic balance index, autonomic rhythm index,
and regulatory system tension index were calculated.

In all patients with AH at the beginning of treatment, certain dysfunctions of cerebral and
subcortical structures were observed, associated with signs of autonomic dysfunction, particularly
sympathetic hypertonia, according to the VVeyn questionnaire. After treatment with the addition
of Bilobil-Intens, there was a more pronounced normalization of autonomic regulation, as
evidenced by a decrease in qualitative symptoms of autonomic dysfunction (such as the frequency
of vasovagal episodes and syncope).

Analysis of variation pulseometry results indicated that, after taking Bilobil-Intens as part of
comprehensive treatment, the sympathetic nervous system tone decreased, as shown by
significant changes in indicators such as mode, variation range, mode amplitude, autonomic
balance index, and autonomic rhythm index. The level of centralization of circulatory control
decreased in both groups, with a statistically significant difference after treatment in the main
group, as indicated by changes in the regulatory system tension index.

Conclusion. Patients with arterial hypertension associated with autonomic dysfunction
syndrome require the inclusion of effective autonomic reqgulators, such as Ginkgo Biloba-based
phytotherapeutic agents, in the standard therapy regimen. This will contribute to achieving
targeted blood pressure levels more quickly and clinically stabilizing the condition.

AHomauis

Memoto docnioxeHHs 6y1a onmuMi3ayis JiKyBaHHA XBOPUX HA APMEPIAsibHY 2inepmeHs3ito 3
p03/1a0amMu Be2emamuBsHOi' pe2yaauii W/ISXOM BKIHOYEHHS B KOMNJIEKCHY 2iNOMeH3UBHY Mepaniro
ekcmpakmy Ginkgo Biloba.
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Pe3ynibmamu pobomu ompumari npu 00Ci0@eHHI 38 XBOpUX Ha apmepiasibHy 2inepmeHs3ito
(Al) Il cmaodii, 2 cmyneHs, B8ikom 8i0 40 do 59 pokis. lNauieHmu 6ys1u paHOOMi308aHi y 08i epynu. B
0CHoBHil epyni xBopi (18 nauieHmiB) 0o0amkoBo o bazucHuUx 3acobis NPU3HAYAIU Npenapam Ha
ocHosli ekcmpakmy Ginkgo Biloba binobin-iHmerc (KRKA, Cnosenis) 8 003i 120 me Ha 0oby
Bnpodosx 3 micauis. [lauieHmu epynu nopisHsaHHA (20 o0cib) ompumysasu mpaouuiiHy
2inomeH3UBHY mepanito, Wo BK/IYANA [H2ibiMopu aHeiomeH3UH-NepemBopr4020 depmeHmy
abo 6s10Kamopu  aH2IOMeH3UHOBUX pPeuenmopis, aHMAzoHICMmu  Kasabuito, mio3udonodibHi
diypemuku. BupaxceHicms Be2emamusHUX NOPYUIeHb OUIHKBA/IU 3a 00NOMO20K) ONUMYBA/IbHUKA
A. M. BeliHa (2000) i3 KiflbKICHUM BU3HAYeHHAM iX y banax. [ia KiflbKiCHOI OUiHKU Be2emamuBsHOI
pe2ynauli cepus BU3HAYA/IU NOKA3HUKU BadpiabenbHocmi pummy cepus (BPC). 3a daHumu
BapiauyitiHoi’ Ny/IbCo2pamMu  BU3HAYAIU NOKA3HUKU, WO 003B0JISHOMb 0amu  SKICHY OUIHKY
Be2emamuBHo20 MoHyCy (Moda, BapiauiliHud po3max, amniimyoa Moou). Kpim moao, 064uc/o8anu
PA0 BMOPUHHUX NOKA3HUKIB (iHOeKC Be2emamuBHOI pisHoBA2U, Be2emamuBHUU NOKA3HUK puUmmy,
IHOEeKC HanpyxeHocmi pe2yISMopHUX CUCMEM,).

Y 8cix xBopux Ha A" HaG noYamky JiKYBaHHS CNOCMeEPIeanucs NesHi NOPYWEHHSI QyHKUII
uepebpanabHUX | NIOKOPKOBUX CMPYKMYpP, WO aCOUit0BA/IUCA 3 O3HAKAMU BEe2emamusHOI
ducyHKUI, a came, cuMnNamuKomMOHii, 32i0HO 3 OaHUM ONUMYBAIbHUKA NO BelHy. [1icaa NiKyBaHHS
3 000amKoBUM BUKOPUCMAHHSIM npenapamy binobin-iHmeHc y xBopux cnocmepizanacs biibuie
BUPAXM(EHA HOPMA3auis Be2emamusHOI pe2ysisiuil, HA WO BKA3YBAJI0 3MEHWEeHHS SIKICHUX
cuUMNMOoMIB Be2emamuBHoi QUCPHYHKUII (30Kpema 4acmomu Be2emocCyOUHHUX KpU3iB ma 30MJ1iHb).

AHaniz pesynbmamis sapiauitiHoi nysscomempii c8ioyus, wo nicas npudomy binobiny-
IHMEHC B8 KOMNJIEKCHOMY JIIKYBAHHI XBOPUX 3HUXCYBABCS MOHYC CUMNAMUYHOI HepBOBOI CUCMEMU,
Nnpo Wo csid4ams 0OCMOBIPHI 3MIHU MAKUX NOKA3HUKIB K Moda, BapiauitiHul po3max, amnjimyoa
MOOU, [HOeKC Be2emamusBHOi piBHOBA2U MA Be2emamuBHUU NOKA3HUK pummy. PiseHb
UueHmpanizauii ynpasJsiiHH Kposoobieom 3mMeHuWlyBascsa 8 060x 2pynax i3 00CMOBIPHOK Pi3HUUEH
NICAs NIKYBAHHS B OCHOBHIU 2pyni, HA W0 BKA3YHOMb 3MIHU IHOEKCY HANPYXeHOCM| peyasmopHUX
cucmenm.

BucHoBOK.

XB80pi Ha apmepiasnbHy einepmeH3ito, acouitioBaHy 3 CUHOPOMOM Be2emamuBHOi OUCPYHKUII,
nompebyroms BKJIHOYEHHS 00 CMAaHOapmHoi cxemu mepanii epekmuBHUX BE2emMOKOPeKmopIs,
00HUMU [3 SIKUX € ¢imo3acobu Ha ocHosi ekcmpakmy Ginkgo Biloba, wo cnpusmume 6inbw
WBUOKOMY OO0CA2HEHHIO Ui/IbOBUX PiBHIB aPMepiasbHo20 MUCKY mMa KJiHiYHit cmabinizauii
30XBOPHOBAHHSI.

Keywords: arterial hypertension, autonomic imbalance, Ginkgo Biloba extract.
Knroyosi cniosa: apmepiasibHa 2inepmeHsis, sezemamusHull ducbanaHc, ekcmpakm Ginkgo
Biloba.

Bcmyn. [lpenapamu 3 eiHkeo 0s8osionamesoeo (Ginkgo Biloba) (M) sukopucmoByrombcs B
MeouyuHi 3 0asHix 4acis. Ginkgo Biloba — pocnuHa, ska noxooums 3 Kumaro i HUHI KyJlbmuByeEMbCS
nepesaxxHo B8 6OMAaHiYHUX cadax, NAapkax ma 0eHOpo3anosiOHUKax. o uux nip (020 BBAXAOMb
cumsosiom doszosiimms y Kumai, Kopei, SnoHii. b Hanexwums 00 peslikmoBUX POC/IUH, BBAXAEMbCH
nam'smkoro npupoou CBIMOBO20 3HAYEHHs | 3aHeceHe 00 YepsoHoi KHu2u K B8uU0, Wo nepebysac nio
3a2p030t0 BUMUPAHHSA. Cy4acHA KAiHIYHA ma ekcnepumMeHmasabHa mMeouuyuHa npoBoosSMs MAcumabHi
HaykoBi 00C/IIOXEHHS 3 BUBYEHHS JIiKyBaAJIbHUX Bracmusocmel Uiei poc/uHu. 3HayHud [Hmepec
Haykosuis 00 b 3ymos/ieHul 0Cob/IUBUM XiMIYHUM CKAAOOM JIUCMSA Ui€i pOC/IUHU. 30Kpema, 8 Uucmi
BusBneHo binbwe 40 0ito4ux peqyoBuH: KBepuemuH (24%), 2iHkeemuH, eiHkeoniou A, B, C, J (4%),
6inobaniou, mpumepneHosi cnoayku (6%), kemngepos, niHonesy, XiHHY, 2i0po2iHK20/108Y KUCIOMU,
JIGKMOHU, KAMeXiHU, NeHMO3aH. Y HACIHHI € MAC/ISIHA, BAJIEPIAHOBA, NPONIOHOBA, 2IHK20/10BA KUCJI0MU,
apeiHit, acnapaeiH, kKapomuH, 6in06is, 2iHKeemuH, 2iHoJ. 3a3Ha4YeHi pe4osuHU 3yMOBJIHHOMb BiONOBIOHI
papmakosioeidHi BAACMUBOCMI eKkcmpakmis uiei pociuHu. @nasoHoiou, eniko3udu ma mpumepneHosi
CNOJTYKU CNPUYUHSIKOMb AHMUOKCUOAHMHI epekmu Wi/IIXOM PYUHYBAHHS Bi/IbHUX pAOUKAJIIB, 3HUMCCHHST
NOCMIWEeMIHHO020 HAKONUYEHHS BIIbHUX MYCUPHUX Kuciom [4, 6]. ®nasoHoiou ekcmpakmy 6 (EIb)
BUSIB/ISIHOMb MAKOXC NPOMU3ANAJIbHI, CNA3MOSIMUYHI, KanisIspo3MIiyHOBAsIbHI, MemMbpaHocmabinizyroyi,
aHMUKaHuepoeeHHi sracmusocmi [2, 8, 9]. Pesynbmamu 00Cai0xeHb ¢8i04amb Npo BA3omponHuUll
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epekm El6. BazonpomekmopHi siacmusocmi ¢aasoHoidis EMb 3ymosieHi dunamauiero apmepios ma
3BYM(EHHAM BeH, 3aBOSKU YOMY pe2ysIlEMbCS HANOBHEHHS BeHO3Ho20 pycsia . B EMb 3HaldoeHo pso
2iHK20/1i0iB, AKI BNJIUBAKOMB HA NPoUecU MPoMboymBOpeHHS. BCMaHoB/1eHo, wo EM6 CymmeBO 3HUMYE
Kos1a2eH-iHOYyKoBaHy —azpe2auito  mpomboyumis, eKCcKpeuito mpomMOOKCaHy ma Cnpusie CcuHmesy
NPOCMAUUKIIHIB Y  CYOUHHIO CMIHUJ, 3aBOSIKU YoMy 0O0CS2AEMbCS  NOKPAUWLEHHS]  Peosio2idHUX
sracmusocmel Kposi [1, 6]. BussaeHo npomuHabpsakosy 0ito EIb 8 KaimuHax Mo3Ky BHACTIOOK iwemii
[5]. Y KniHidHUX ma ekcnepumeHmasbHUx 00C/TIOXeHHAX BCMAHOBIEHO, W0 EIb nokpauwye memabosiidHi
npoyecu 8 MO3Ky ma nioBulLye CMitKkicms KaimuH 00 2iNOKCii, B OCHOBHOMY, 3a PAXYHOK 2iHK20/1i0iB A i B,
6inobanioy ma 2iHkeemuty [3, 7]. 3 0ensdy Ha me, ujo EI'6 BUSIBJISIE Pi3HONIAHOBI CYOUHHO-Pe2y/ISMmOpPHi,
mMemabonivyHi epekmu, CnpuamIUB0O BNIUBAE HA PE0JIO2IYHI BIACMUBOCMI KPOBi, 00UiIbHUM B6aA4AEMbCS
3acmocyBaHHsa (1020 npenapamis y KapoiosoeidHid npakmuuj, 30Kpema, Npu JIiKyBaHHI pi3HUX NposBIB
iwemiyHoi xBopobu cepus, apmepianbHoi 2inepmeHsii (Ar).

Al 3a1uwaemscsa cbo200Hi HAlbiIbUW NOWUPEHUM XPOHIYHUM 3aXBOPHOBAHHAM, WO CYMMEBO
3MeHWYe adanmauiliHi MOXIUBOCMI OpP2AHI3MYy, 3HUXCYE SKICMb XUMMS NAUIEHMIB | NIOBULLYE
cmepmuicms  [1]. 3@ danum nimepamypu, Al Yy 3HAYHOI 4AaCMuHU XBOPUX OemepMiHOBAHA 3
Be2emamuBHO OUCPYHKUIEHD, U0 He 3aBXOU BPAX0BYEMbCA NPU JIKYBAHHI | HE2AMUBHO NO3HAYAEMbCS
Ha pe3ysbmamax mepanii i Meou4yHoi peabinimauii nauieHmIB i3 NOEOHAHOK NAMOJIO2IELO.

3 oengdy Ha BuleHasedeHe, Memor Hawio2o O00CHiOXeHHs 6yaa onmumizauia MeouyHol
peabinimauii xsopux Ha Al 3 po3iadamu Be2emamusHOi pe2ysauii 3a 00NOMO20H) KOMNJIeKCHOI
2INomMeH3UBHOI mepanii' 3 BUKOPUCMAHHSIM npenapamy Ha ocHosi Elb.

Mamepianu ma memoou 00C/1iOHCeHHS.

Obcmedxtero 38 xsopux Ha Al Il cmadii cmyneHs 2. Ceped Hux 6yno 16 vonosikis (42,1 %) i 22
MiHKU (57,9 %) Bikom Bi0 40 00 59 pokiB. 32i0HO 3 Qu3aliHOM 00C/IOHCeHHS], BCi XBOPI HA CKPiHIH20BOMY
emani ompumysaau cmaHoapmHy 2iNOMeH3UsHY mepanito, WO BKIYAIA iHeibimopu aHiomeH3uH-
nepemaoprorH020 pepmeHmy abo 610Kkamopu aH2iomeH3UHOBUX peuenmopis, AHMAazoHIicmu Kasabuito,
mio3udonodibHi 0iypemuKku, 003U SKUX BNPOOOBIC OOCTIONEHHS He MIHS/IUCS. XBOpi, ujo nompebosysasiu
nputiomy bema-adpeHob10Kkamopis, 2/1iko3udis, iBabpadiHy 3 00CIOHEHHS BUKTHOYAIUCS.

MauieHmu 6ysu po3odineHi Ha 2 2pynu. OCHOBHY 2pyny ckaaau 18 xsopux Ha Al, SKUM HA (OHI
CMAHOApmMHO20 2iNOMEH3UBHO20 JIIKYBAHHSA NPU3HAYAIU POC/IUHHUG 3aci6 Ha ocHosi EIb «binobin
iHmeHc» (KRKA, Crosenis) 8 003i 120 m2 1 paz Ha 0oby Bnpodosx < 3 micauis. pyny NOPIBHIHHSA CKAAIU
20 xsBopux Ha Al, aKi npudmanu uwe 6asucHy 2inomeH3UsHy mepanito.

BecemamusHi nopywieHHs diazHocmysasiu 3a 00NoMo20t0 onumysadsibHuka A. M. BedHa (2000).
[pu UbOMY BPAxoByBa/IU BUPAXEHICMb Be2emamusHUX nopyweHs (y basax) ma ix yacmomy. KinbKicHy
OUIHKY Be2emamusHoi pe2ynauii cepus nposoousiu 3a BU3HAYEHHAM sapiabesbHOCmi pummy cepus
(BPC). 3a 0aHumu BapiauitiHoi Ny/1bCO2pamu BU3HAYA/IU NOKA3HUKU Be2emamusHO20 MOHYCY (Moada,
sapiauitiHud po3max, amniimyoa mMoou). Kpim mo2o, 064uC/10B8aU PO BMOPUHHUX NOKA3HUKIB (iHOeKc
Be2emamuBHOI piBHOBA2U, Be2emamuBHUU NOKA3HUK PUMMY, [HOEKC HAanpyxeHoCmi pe2yssmopHUX
cucmem,).

Pe3ysimamu 00C/1i0xceHHs1 ma ix 062080peHHS.

AHAI3 KAIHIYHUX CUMNMOMIB 8e2emamusHOi OUCPYHKUIT c8i04UB Npo me, wo 08 bibuocmi
nauieHmis 6y/1a xapakmepHa cuMnamuKkomoHis. Tak, 6inut cmidkul depmoepagiam 6ys10 Bi03Ha4eHo B
16 (88,8%) xBopux ocHoBHOI epynu ma 8 19 (95%) xsopux epynu NopiBHAHHS, NiOBUUEHA HepBOBO-
m'azosa 36yonusicmb — y 15 (83,3%) xsopux ocHosHoOIi epynu ma 'y 17 (85%) epynu nopisHAHHS,
cumnamoadpeHanosi Kpusu —y 14 (77,8%) nauieHmis ocHoBHoi epyn may 14 (70%) 2pynu NOPIBHSHHS.
CepeOHi 3Ha4YeHHs 4Hacmomu CepuesuUx CKOPoYeHb Y BCix obcmexceHux ocib (86+3,9 ma 80+2,6) caidyusiu
Npo CXU/IbHICMb 00 Maxikapoii, Wo MAKOX < € 03HAKOK CUMNAMUKOMOHII.

Jlooamkose npusHadYeHHs ¢imonpenapamy Ha ocHosi EIb 0o 6a3ucHoi” aHmueinepmeH3uBHoI
mepanii 8npodosxc 3 Micauis npu3sesno 00 3HAYHO20 3MEHWEeHHS AKICHUX CUMNMOMIB Be2emamusHOI
oucyHkuil. binul cmitikul depmoepagizm 36epicasca y 7 (38,8%,) ocib6 ocHosHoi epynu ma 10 (50%)
naujieHmiB epynu NOPIBHAHHS, NIOBUWEHA HEepBOBO-M'A3eBa 36yonusicms — y 8 (44,4%) nauieHmis
0CHOBHOI' ma 8i0NoBioHo y 13 (65%) 0cib epynu NOPIBHSAHHS, CUMNAMOAOPeHanosi Kpusu —y 4 (22%) ma
9 (45%) xBopux docnioxysaHux epyn. Lje ocobiuso 8ioobpasu/iocs Ha Hacmomi Be2emocCyOUHHUX KpU3iB
ma 30MJ1iHb, WO BUHUKAHOMb NEpesa)cHo Npu OUCHYHKUI HadceeMeHmapHuUx 8e2emamusHUX UeHmpis
ma 3Ha4yHo NO2IPWYHOMb SKICMb HUMMS NAUIEHMIB.

JluHamika NoKasHUKI8 BapiayidHoi nyabcoepamu 8 OUHAMIY JTiKYyBaHHS B8ioobpaxceHa 8 mabuui.
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Tabruusa

JluHamika NoKAasHUKIB BapiayidHoi' nyabco2pamu 8 QUHAMIUT J1iKYBAHHS

llokasHuku OcHoBsHa epyna [pyna nopiBHsIHHSA
J]o nikyBaHHs1 [licasi IKYBAHHS o nikyBaHHs1 [licnisi NiKyBaHHSA

Moda 0,7340,01 0,9240,03 0,74+0,01 0,77+0,01
P<0,05

BapiauitHud po3max 0,17+0,01 0,22+0,01 0,19+0,01 0,21+0,01
P<0,05

Amnnimyda moou 60,9+1,98 49,74+42,08 60,0£1,4 59,2+1,3
P<0,01

IHOekc BecemamusHoi pisHosazu 415+26,9 233+27,8 387+26,7 357+26,6
P<0,01

BezemamusHuli NOKAasHUK pummy 9,33+40,52 5,2+0,62 8,75+0,59 7,9340,61
P<0,05

IHOeKC HanpyxeHoCmi pe2yIImopHUX CUCMEM 298+21,9 129+24,8 271+20,1 240+19,6
P<0,05

lIpumimka: p —00CMOoBIPHICMb 3MiH NOKA3HUKIB Y OUHAMIU[ JTIKYBAHHS

Y ouHamiyi nikyBaHHs XBOPUX OCHOBHOI 2pyNU BUSIBIIEHO 3HUMCEHHS MOHYCY CUMNAMUYHOI HepBOBOI
cucmemu, npo Wo csidyams 0OCMOBIPHI 3MIHU MAKUuX NOKA3HUKIB AK mModd, BadpiauitiHull po3max,
amniimyoa Moou, iHOeKC Be2emamusHOi piBHoBA2U Ma Be2emamusBHUl NOKA3HUK pUmMMy. PiseHb
UueHmpanizauii' ynpasJsiiHHs Kposoobieom 3mMeHWyBascs 8 060x 2pynax i3 00CMOBIPHOK Pi3HUUEHD NiC/IS
JIIKYBAHHSA B OCHOBHIU 2pyni, HA W0 BKA3YHOMb 3MiHU iHOEKCY HANPYXeHOCMI pe2yIamopHUX CUCMEM.

Omi#ce, pe3ysibmamu 00C/TIOHeHHS c8i04Yamb NPO me, Wo XBopi Ha Al, acouitioBaHy 3 CUHOPOMOM
Be2emamuBHOI OUCYHKUII, nompebyromsb BK/IHOYEHHS 00 CMaHodpmHoi cxemu mepanii epekmuBHUX
Be2emoKopeKkmopis, 0OHUMU 3 AKUX € ¢pimo3acobu Ha ocHosi EIB, wo cnpugmume 6i1bw WBuOKoMY
00Cs2HeHHHO Ui/IbOBUX PIBHIB ApmMepiasibHO20 MUCKY Ma KAiHIYHIG cmabinizayii 3axX80proBaHHS.

BucHosku

1. Yacmoma cuHOpomy BecemamusHOi OUCPYHKUIT Y XBOPUX HA dpmepiasbHy 2inepmeH3ito
cmaHosumb 60-70 %, Wo 3HAYHO YCKAAOHHE nepebie 3aXBOPHOBAHHA MA NO2IPUIYE AKICMb XUMMS
nayieHmis.

2. XBopuM Ha apmepiasbHy 2inepmeHsito3 03HaKamu CUMNAMUKOMOHII 00UisIbHO NpU3Ha4Yamu
¢imo3acobu Ha ocHosi ekcmpakmy Ginkgo Biloba 8 003i 120 mMe BNpoO0BMC 3 MICAUIB, A0@e BOHU
ICMOMHO  3MEeHWYromb NPOSBU  Be2eMAmMBHUX NOPYWeHb 3  MeHOeHUieto 00 BIOHOBJICHHS
Be2emamuBHO20 20MeoCmasy.
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Abstract

The article presents an overview of the theoretical foundations and practical applications of
innovative and effective educational approach digital storytelling (DS) and informs of its origins,
how it can be used to support teaching and how students who learn to make their own digital
stories improve multiple literacy skills. The account dwells into principles, tools and benefits of DS
as well as the faced challenges. The analysis of the survey conducted among students of various
degrees and specialties in Astana city introduces us to the experiences and problems and
considerations, thoughts and attitudes of students toward the matter of DS. While admitting the
benefits of improving students’ linguistic skills alongside their enhanced motivation, creativity and
digital knowledge when implementing DS, the study also underlines challenges such as technical
issues, time-consumption of the process, unclear educational instructions and lack of students’
organizational skills. That is why further explorations and improvements in the study of digital
storytelling are necessary, especially in the context of Kazakhstani educational environment; and
our findings provide valuable insights for the researchers of innovative digital methods to boost
students’ linguistic skills in English language teaching.

Keywords: DS, DST, digital storytelling, English language teaching, EFL, language skills.

Introduction

In an increasingly interconnected world, knowledge of foreign languages is becoming
indispensable for people seeking to succeed in a global context. With rapid technological advancement,
the integration of digital tools in education has received significant attention due to its potential to
revolutionize traditional teaching practices. Among these digital innovations, digital storytelling is
emerging as a promising means of enhancing the foreign language learning experience, especially in
speaking skills. As high school students navigate an increasingly interconnected world, foreign language
skills are becoming not only an asset, but also a necessity for global citizenship and career readiness.
Thus, exploring the role of digital storytelling in the development of foreign language speaking skills is of
paramount importance in contemporary educational discourse. However, traditional language teaching
methods often fail to cope with the complexities of language acquisition, especially in speaking skills. In
response to these challenges, educators are turning to innovative pedagogical approaches such as digital
storytelling to improve language learning outcomes and provide students with effective communication
skills. Although research has shown that this method produces by far the most prominent outcomes, not
many pedagogues use it in the Kazakhstani English classroom environments. Is it possible that the
method isn’t so fruitful in the end?

To obtain the answer to that question the current article gives a brief overview of the research
done in the field of digital storytelling and an analysis of a survey conducted among students of various
levels and majors in Kazakhstani higher educational institutions. The article presents a description of
digital storytelling as an educational tool and informs of its origins, how it can be used to support
teaching and how students who learn to make their own digital stories improve multiple literacy skills.

Theoretical Framework

The world is progressing, the use of digital resources has been inevitably incorporated and incurred
in our teaching and learning modii. Modern competent teachers should provide students with new
perspective on the integration of technology into their learning which may result in a boost of their
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language skills with the help of technology use. Teachers of foreign languages consequently started
integrating digitalized innovations, DS among the others. As Robin [7] says, DS refers to a compilation of
digital images, texts, audio narratives, video, and music intended to educate the reader about a specific
subject.

By attempting to provide a clear picture of how teachers integrate digital storytelling technique
(DST), one can learn about how to facilitate meaningful use of technology into schools and motivate
students [10]. Fitrietel., [1] argues that DS has emerged as a promising pedagogical approach that could
help to moderate the usefulness of such a variety of digital media in the classroom.

Digital storytelling (DST) emerged from the work of Joe Lambert and Dana Atchley at the Center
for Digital Storytelling (CDS), a nonprofit community arts organization in Berkley, California in the early
1990s [6]. According to Tahriri et el,, [10] storytelling is one of the versatile functions of digital media. In
fact, using digital media to tell a story is not only a way to put together thoughts and ideas, it is also a
way to share a particular story with family, friends, and potentially the world. That what makes DS by
all means meaningful to students.

DS is an educational method combining storytelling with digital tools such as images, videos, audio,
and text to create multimedia narratives. Bernard Robin [7] identified the “Seven Elements of Digital
Storytelling,” which include a clear point of view, a dramatic question, emotional content, the narrator’s
voice, an impactful soundtrack, content economy, and appropriate pacing. According to Eleni Meletiadou
[3] DS is a medium for blending narrative and multimedia resources, including visuals and audio, to create
engaging and culturally responsive stories, defining DS as an interesting marriage of narrative, text and
technology.

Digital Storytelling has become a powerful instructional tool for both students and educators [7].
The teachers should focus on the key points of DS to help their learners get the best of the practice [5].
The following steps are to be remembered while preparing students and guiding them along the lively
bright road to DS. At the start of the project learners need to identify the target audience. A successful
digital story starts with a well-defined audience. Such characteristics as age, gender, cultural background
should be taken into account. Afterwards, students should think about the content, and make sure that
the story’s content and language are clear and engaging for the intended audience. Next, come with a
compelling introduction. Through an emotional introduction you can attract the audience’s attention. To
add personal touch, encourage students to choose a topic they care about. Not only will it make a strong
opening and a more engaging script, but also resonate with listeners’ feelings. Such personal connections
have a profound impact and strongly accord the viewers. Always remember that a good script is a solid
foundation for successful DS. A well-written script is crucial for a captivating digital storytelling. Even
without audio, photo and other multimedia elements, the script should be strong on its own.

DS is so appealing as a tool to promote learning English as it brings a myriad of benefits with it.
The method boosts students’ creativity, collaboration, and the development of 21%-century skills.
Meletiadou [3] supported the idea that involving a real audience created a genuine language context
where multilingual students improved their academic performance and self-confidence with the help of
DS projects. As Robin [6] claims, when students create their own digital stories, they increase a full
complement of literacy skills, including: research, writing, organization, technology, presentation,
interview, interpersonal, problem-solving, and assessment sKills.

Wei, Siriyothin, & Lian [11] say, that as a practical approach of technology-enhanced learning, the
collaborative learning opportunities in DST are learner centered, emphasize interaction and doing, and
promote group work for developing solutions to real-world problems. According to Xu & Hashim [12] DS
brings nothing but positive impact to ESL/EFL learners in a way that fosters engagement and motivation
while responding to today’s educational needs.

Apart from value of exposure to a greater audience, DS brings along other significant benefits.
Learners report feeling more motivated and engaged with DS activities compared to conventional
classroom instruction. Another important skill being developed by DS is collaboration. Fitriet el., [1] state
the implementation of DS-based tasks improves students’ motivation allowing them to develop ideas and
collaborate among groupmates. In the study by Wei, Q., Siriyothin, P., & Lian, A. P. [11] DST participations
clearly outperformed the control group in their speaking skills after digital storytelling intervention.
Many of the participants of the experiment agreed that DS allowed them to improve their technical skills,
as well as their ability to input their knowledge into practice; many students indicated that DS was
interesting, challenging, helpful, and enjoyable and contributed to the development of students’
autonomous learning. Moreover, DS tasks provide opportunities for students to think critically and
creatively while developing their stories. [1]
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Multiple benefits of DS are demonstrated by studies all over the world. Oral skills are considerably
improved by implementing as well as listening skills compared to traditional methods. Speaking skills are
considered to be the most challenging skills out of the four fundamental language skills that need to be
demonstrated. Wei, Q., Siriyothin, P., & Lian, A. P. [11] in their research among the students in their
second year of study in the School of Foreign Languages in Qiannan Normal University for Nationalities
proved that digital storytelling significantly improved students’ speaking skills.

Research works have found positive experiences with DS among EFL learners. According to Fitri et
el., [1] learners report that DS helps them develop ideas, collaborate with peers and feel more motivated
to learn Some learners find the tasks involved in creating digital stories enjoyable.

Another question of curiosity is the example of plots for the stories, in other words, what students
told the audience in their stories. In case of Meletiadou [3], students were asked to prepare a digital story
to present their philosophy in teaching using Canva.

In spite of numerous benefits of DS, the method surely presents some challenges. It demands
planning from part of a teacher as well as student; resource and time arrangement. Being able to plan
effectively is a rare skill but starting to write is even a greater challenge for many learners. Samantha
Morra [8] says when you are trying to write, there is nothing worse than a blank sheet of paper. Bad
storytelling using digital media will simply lead to bad digital storytelling - says Robin, [7]. According to
him, many students have trouble learning to formulate an educationally sound argument.

Moreover, according to Robin [7], educators must address copyright issues when using external
media respecting the copyright and the intellectual property of others. Digital literacy was a main issue
for some non-traditional students [3]. What concerns time arrangements it was stated as a difficulty by
some students as they might feel overwhelmed that DST is a time-consuming process in the study by Wei,
Q., Siriyothin, P., & Lian, A. P., [11]

Digital storytelling in Kazakhstan

After we have covered the principles and general practices of DS in EFL teaching all around the
world, we will gradually approach the coverage of the use of DS in Kazakhstan. What concerns the sphere
of its application, DS has been widely adopted in language teaching, especially in English as a Foreign
Language (EFL) classroom. In Kazakhstan, many other countries alike, this pedagogical tool has been
increasingly applied to enhance language learning and engagement. Studies show that DS boosts
vocabulary development, grammar mastery, and overall language skills. For instance, in a study by
Karimova et el., [2], which was conducted among 5-grade learners in Almaty, DS significantly improved
English language proficiency compared to traditional teaching methods. Pupils learned how to create
and narrate stories using digital tools, enhancing their speaking, listening, and writing abilities.

Kazakhstan'’s integration of digital storytelling aligns with its national “Trinity of Languages”
initiative, promoting trilingual education in Kazakh, Russian, and English [13]. To plan a good lesson, a
language teacher follows certain criteria because multilingualism is not only a high goal set by Kassim-
Jomart Tokayev, the President of Kazakhstan, but the concept of “multilingualism” is also filled with
some aspects of professional plan [14]. In accordance with “Trinity of Languages” initiative, educators
have been trying to employ DS to foster communicative skills, cultural and language awareness. This
approach resonates with the increasing demand for digital literacy among learners. As Zhussupova&
Shadiev [14] argue, quite apart from the emphasis put on lifelong learning and the acquisition of ICT skills
in all areas of education in many countries, we are teachers of the language of global communication;
and that communication is increasingly digitally mediated. In terms of cultural context Yakhiyarov
&Doganay [13] argue the importance of tailoring storytelling activities to the students’ cultural
backgrounds and experiences. The usage of DS allows children to expand their repertoire and become
not just performers of someone else’s script, but co-creative actors improvising on a given theme [9].

The review of the experiences with DS in the Kazakhstani educational context demonstrates both
educators and students’ positive outcomes when using DS. It proves to be effective in various contexts at
different age groups, ranging from schoolchildren to university students. Zhussupova& Shadiev [14] state
DS could be integrated as a significant source in academic speaking and to improve students’ public
performances of multilingual groups which benefit them when applying their knowledge and
performances in their professional endeavor. In the study by Karimova et el., [2] the 5%-graders in the
experimental group, in which the digital story application was performed, achieved higher levels of
vocabulary and grammatical knowledge compared to their peers in the control group. Yakhiyarov
&Doganay [13] investigated the impact of storytelling on improving English speaking skills among pupils
of Kazakhstani suburban secondary schools. The researchers studied how storytelling could address such
difficulties as “fear of making mistakes, passive participation, and L1 interference”. The findings of the
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experiment revealed significant improvements in speaking skills particularly, as Yakhiyarov &Doganay
[13] stated in communicative competence, enlarged vocabulary, enhanced pronunciation and fluency.

Students engage actively, are motivated and show enthusiasm. The study by Karimova et el [2]
reveals that storytelling sessions have allowed 5%-grade learners to articulate personal narratives,
fostering both linguistic and emotional expression. This method helps to animate classroom and bridge
it with real life applications as students share their creations with peers and family. Another thing, being
noted by teachers, is the versatility of DS in meeting diverse student needs. By integrating multimedia
resources educators can attend various learning styles, ensuring inclusivity. The steps of creating digital
story — writing scripts, recording audio, and adding visuals — encourage collaboration and creativity
among students [2]. According to Yakhiyarov &Doganay [13] pupils’ perceptions of learning with the
storytelling technique were efficient, their motivation to learning English increased.

In spite of the numerous benefits, implementing DS in Kazakhstan faces significant difficulties.
The hurdles which make it difficult to promote digital stories include inconsistent Internet connection,
lack of digital devices, and insufficient technical support [2] Yakhiyarov &Doganay [13] noticed initial
anxiety among the pupils during storytelling in classroom. What is more, teachers are often unprepared
to leverage new technologies and innovations in education. Many teachers are reluctant to integrate DS
into their curricula as they are not competent at it. Unfortunately, as Zhussupova& Shadiev [14] argue,
for many educators traditional educational mindsets that prioritize conventional teaching over creative
methods pose resistance to innovative approaches like digital storytelling.

Research methods and materials

This study involves a mixed-method approach to examine the effect of digital storytelling in English
language education among the students from various specialties and degrees in different educational
institutions in Astana city who are actively learning English as a foreign language. Participants include
students with varying levels of language proficiency to ensure diverse attitudes towards digital
storytelling impact on language mastering.

The research integrates quantitative and qualitative methods to obtain comprehensive insights
into students’ experiences, engagement and language development. A structured online questionnaire
was designed and sent through Google Forms to collect quantitative data. The survey includes multiple-
choice questions, and open-ended responses to assess students’ engagements, attitudes and experienced
improvements in communication skills as well as obstacles that hinder using digital storytelling.

The research methods employed in the study included data collection, data analysis, and
interpretation. Conclusions were drawn on the generalization of the findings after data analysis. This
methodology offers both numerical insights and personal reflections from students.

The survey conducted among the students of Astana provides insights into students’ experiences
and attitudes toward digital storytelling. The aim of the survey was to find out:

- if students in year 2025 know DS technique,

- which tools are the most popular for creating digital stories,

- what were the benefits students perceived and difficulties they met,

- their actual attitudes to this technique.

There were 20 respondents in the survey. The age range of the informants is between 17 to 49
with the majority at their early 20s (14 out of 20).
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How old are you? Ckonbko Bam ner?

20 orseros

8

S

Picture 1. Age range of the respondents.

11 of them are 1-year Master students at two foreign languages. Another 3 respondents are 1 -
year Master students at Computer Science and Engineering, 1 is from school, 1 student is a 2nd-year
bachelor at Marketing, 1student is a 3" year Bachelor at BDA (Big Data Analysis).

In terms of experience, although many informants have heard about this approach, only 35% have

ever created digital storytelling and other 5% used it in learning English.

Did you have a special course of digital storytelling? Do you have an experience of digital
storytelling in leaming English? EcTb nu y Bac... BUAO paccka3sos NpM N3y4YeHUW aHrNMIUCKOro Rabika?

20 orgeToB

® yes

® No

@ A noxaipana Buaeo 13 woTyda
® yes, but in my academic mobility

Picture 2. Experience of using digital storytelling.

As for the grouping suitable for DS project the respondents’ voices divided equally between
individual, pair and group work.

Turning next to tools to design and develop DS, Canva comes top of the list with six interviewees
arguing it to be very user-friendly. Microsoft PowerPoint, YouCut, Storybird, Pixton, CapCut,
Pechakucha.com, Storyboard that, writereader, OBS, AdobePremierePro, Powtoon, ViHcmazpam cmopuc,
animaker were also named as possible tools for DS.
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Do you believe creating digital stories should be carried out: CuuTaerte Ny Bbl,

YTO co3faHue uM(prBle MCTOpMﬁ AOMKHO OCYLLLeCTBNATLCA:
20 orgeToB

® individually
® inpairs
® in groups?

Picture 3. Preferred grouping format.

Moving on to difficulties, the majority of participants consider writing a scrip and organizing your
ideas the most challenging, with 65, and 45 % respectively (informants were able to vote for multiple
factors). By contrast, the language skills- vocabulary, grammar, pronunciation - were not so difficult for
the students.

What were the most difficult issues? Kakue acnekTbl okazanuch Hanbonee TpyaHbIMKU?

20 orseros

9(45 %)

organizing your ideas

writing & script 13 (65 %)

7 (35 %)

creating storyboard
4 (20 %)
4 (20 %)
3 (15 %)

rewnting

vocabulary and grammar
pronunciation

technical issues 7 (35 %)

1(5 %)

1(5%)

| didn’t have such experience

Picture 4. Difficulties of creating digital stories.

As for the challenges while developing and designing digital stories, the majority of students
asserted that the process of creating the final product was the most challenging, but not the
preparation or feedback.
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Which part was the most challenging? Kakas 4acTb camas cnoxHan?

20 oreeros

preparation 8 (40 %)

creating a digital story 15 (75 %)

reflection 3(15%)
3(15%)

assessment

2 (10 %)

Picture 5. Challenges of the process of DS.

In terms of benefits, referees assume that all aspects of speaking are impacted by digital
storytelling resulting in increased fluency and accuracy. 65% of respondents named pronunciation as the
main benefit; coherence and fluency obtained 55% 45% respectively.

What specific aspects of speaking are most impacted by digital storytelling videos? Kakue
acnekTbl YCTHOW peyu 6onblue BCEro 3aTparmBatoTca B UMPPOBLIX BUALO-pONMKax?

20 oTeeToB

fluency 9 (45 %)

pronunciation 13 (65 %)
11 (55 %)

coherence

1(5%)

Picture 6. Benefits of digital storytelling for speaking skill.

The overall trend is clearly one of support for this innovative method as those respondents who
experienced working with DS found it beneficial, engaging and handy. To give a specific example, some
of them mentioned: “Digital storytelling improved my speaking proficiency by encouraging me to focus
on clarity, pronunciation, and fluency.”, “B moem ciy4yae He Oymaro 4Ymo CUJIbHO NOBJIUA/IO HA
Macmepcmao peyu, CKopee NoBJIUS/IO HA LUGdPOBYH 2pAMOMHOCMb (Hay4u1acbk pabomams C HOBbIMU
019 MeHs uHcmpymermamu)/ In my case, | don't think it had a big impact on speech skills, but rather on
digital literacy (I learned how to work with new tools for me)”, “I think it greatly enhanced my language
skills, giving unique opportunity to practice”, “Digital storytelling significantly improved my speaking
proficiency, especially structuring and delivering ideas coherently.” There was also, one negative
comment “most of the time it was time consuming. | don’t think that apart from pronunciation
something was developed in terms of speaking skills through digital storytelling.” One of the striking
comments was “I am trying to create digital story book” which means that there are really devoted fans
of this method
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In fact, although only 40 % of responders created or used DS in learning English, nearly all of them
utilize it either in other subjects or for personal use. A great number of students use Canva or other
modern Web 2.0 apps to create and edit their stories. Most of the students find digital storytelling
beneficial and the general attitude towards this method is positive. According to one of them “We had
storytelling discipline in bachelor time. And | want to add it was very useful for my English skills. | think
it should be for all majors at universities not only for TFL students”.

Conclusion

In conclusion, world and Kazakhstani studies provide strong evidence for the efficacy of DS in
enhancing English language skills, no matter if they're speaking, listening, reading or writing. Although
implementing DS is a must-to-do of the modern English instruction, careful considerations of potential
challenges and the provision of substantial teacher support are essential for success and maximum
benefits of this pedagogical approach.

The results of the questionnaire highlight the effectiveness of digital storytelling in improving
speaking skills among undergraduate students. Students’ responses revealed genuine interest and
positive attitudes to utilizing of digital storitelling highlighting its positive impact on language
acquisition.

The survey conducted as part of this study provided further evidence of the effectiveness of digital
storytelling guidelines and approaches. Feedback from participants confirmed the usefulness and
necessity of the pre-designing clear instruction.

Overall, this study demonstrates the potential of digital storytelling as a powerful pedagogical tool
for developing language skills in foreign language teaching. By providing theoretical framework,
practical recommendations, and empirical evidence, this study provides teachers with valuable insights
to improve language learning outcomes and create engaging learning environments. Further research
and application of digital storytelling methodologies promise further innovation and improvement in
language education practice.
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Abstract

A modern specialist must acquire the necessary skills to autonomously solve the tasks
assigned to him, and in this regard, a new area began to take shape in the methodology of
pedagogical research, in the center of which is not the teacher and the process of teaching a
certain discipline as such, but the students and the mechanism for acquiring them new knowledge
and skills.
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communication for the younger generation

Modern technologies inevitably make important adjustments to the structure of the modern
educational process.

If students are outside of university classes, they willingly fulfill their need to gain new knowledge
and communications using smartphones and other popular media.

If the screen of a smartphone or other media content is used when familiarizing with any
information, then in pedagogical science this phenomenon is designated as the "second screen” [1, 87].
In this case, the smartphone acts as an additional channel of educational communication.

The traditional board acts as the first screen, and the teacher performs the function of the first
communication channel in this situation. A smartphone becomes an additional channel for obtaining
new individual knowledge and also becomes a means of individual communication between a teacher
and a student.

This type of learning is called interconnected, and in Western pedagogical science is defined as
"connected learning” [2].

In Western pedagogical science, collective studies called "Connected Learning an Agenda for
Research and Design" and "Teaching in Connected Learning Classroom" were conducted in this regard.
The results of these studies made it possible to conclude that such media "can become an effective basis
for creating unique educational products” [3, 66].

Research proves that media tools provide increased access to new, educational information and
are therefore socially significant.

This method of learning takes into account the personal interests of each student. A student or
student enjoys friendly support from family and peers.

In this case, interconnected training allows you to adjust individual preferences with academic
achievements and your role in the social environment.

"Connected learning" connects the university and life outside it, as it helps "mutual understanding
of generations and various age and social groups” [4, 4]. This method helps create a new system of values

and guidelines. It contains the principle of equality, the possibility of active social ties, and its most
important quality is adaptability and taking into account the individual abilities and interests of each
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student. Students have the skill of quickly responding to the most important events of regional, state or
global importance.

Currently, smartphone and social networks have become a familiar way of communication for the
younger generation. Their use makes it possible to supplement and expand the traditional forms of
conducting the lesson, and the broadcast of the educational material takes place in a more convenient
and familiar form for students.

The use of a smartphone becomes a means of self-mastering the educational material, and thus
there is a transition from the teacher's monologue to his dialogue with the student audience.

The use of presentations makes it easier for students to master new material, but in this sense,
they do not gain the skills to interact with this material during the learning process itself.

Sending training materials to smartphones eliminates the need to copy presentations to memory
cards. Creating group chats or the possibility of individual correspondence allows students to receive the
necessary documents, scientific articles and links and promptly notify students of changes or important
events in the educational process.

Communication in the Internet community is created with certain educational goals, and the
choice of strategy in this case is especially important. Communication between students and the teacher
allows you to reduce or eliminate psychological barriers and demonstrate the correct speech images.

Chatting is about talking and sharing important learning information. In the course of
communication with students, the teacher can realize educational and general developing goals and
objectives.

Of course, connected learning cannot fully replace academic classroom communication between
a teacher and students. Working with textbooks and manuals and using classical techniques in no case
loses its significance.

Online group communication can be used as an additional, but quite effective technique for
obtaining new knowledge and skills in the educational process and can improve its quality.

The process of globalization is accompanied by the active development of a number of the most
advanced technologies that significantly affect the structure and content of the educational process.

Pedagogical research pays special attention to technologies that meet the needs of the modern
younger generation and which can help in the professional training of future specialists who are able to
"solve current problems in a competitive environment" [4, 73].

An important aspect of the educational system is the formation of critical and creative thinking of
students and their ability to communicate and group work.

Such tasks can be quite successfully solved using the Quest technology in training sessions. This
educational technology allows the integration of different academic disciplines and different areas of
scientific knowledge. In the form "Quest is the search for the right solution to the task, and it is extremely
necessary to motivate the most significant skills and competencies of the current younger generation.
The ideological content of the Quest technology can be compiled with the technology of scientific
projects, which began to actively develop in the United States in the 20s of the last century.

Project technology departed from the traditional principle in training, when theoretical training
was the basic basis for further practical application. In this case, the project offered a solution to a specific
problem that required independent activity, the ability to plan the expected results and the presence of
interdisciplinary competence.

Quest technology gained particular popularity at the end of the 20th century, when a variety of
computer games were developed, during which the participant had to come to certain specific results.
Often, such games were based on the adventure story of fictional personnel who needed to "achieve a
certain goal by overcoming a series of obstacles, puzzles and difficulties of various other kinds" [5, 49].

The content of Quest essentially remained the same, but in 1995, researcher Bernie Dodge
included it in a number of other recommended learning technologies. He created at that time a rather
unique educational project, which contained a series of stages, passing which students had to use all
kinds of educational resources and eventually achieve their goal. In this project, among other educational
resources, both the Internet and today were involved. "Quest" also includes a specific story story story
and a system of role-playing game elements.

Later, in the works of Professor Tom March, "a more detailed Quest technology was developed and
its special varieties were highlighted" [6, 83].

This is how March described the web quest, with the first part of the term denoting a network or
web, and the second part involving search and exploration. The web quest is fundamentally different in
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that all its tasks are associated with one pre-selected online platform or Internet site. This means that
the solution of this quest provides for remote participation.

The task of the teacher is to provide the students with the necessary resources and, if necessary,
act as a consultant on their application.

In the works of Tom March, the most important advantages of the quest as an educational
technology were substantiated.

Firstly, the quest attracts the attention of students, as it contains interesting tasks that are directly
related to the objective world around them. The quest is based on solving the problems that arise in real
life.

The quest addresses the intellectual potential of a person and her ability to analyze, synthesize and
critically assess a designated problem or situation, and it is also based on working on the Internet.

The quest as an educational technology was also developed in the studies of other scientists (M.V.
Andreeva, Y.S. Bykhovsky, N.V. Nikolaeva) and was defined "as a type of educational work that requires
the search and systematization of information" [7, 53]. The quest also contributes to the development of
creative imagination and stimulates the solution of all kinds of problem problems. In this case, the study
of information is connected with the analysis of conflicting opinions and approaches and provides for the
search for one's own view and position on the problem. Therefore, quest, as a learning technology, implies
scientific discussion and research search.

In the educational system, various types of quests are used. They can be conducted in virtual or real
time mode and can be either short-term or long-term.

According to the form of execution, quests provide for individual and group participation and can
be research, submission of new information, creative work or role-playing.

In addition, "Quest" "assumes both a linear and non-linear structure based on the plot presented in
it"[8, 63].

The quest as an educational technology is designed for several stages and can be carried out
outside the audience or directly during the training session. If the quest is carried out in the lesson, then
the roles and individual tasks are distributed among all its participants.

Further, the tactics of working on the quest are jointly developed and the participants of individual
groups share their results with each other.

All participants in the work during the solution of the quest are active when discussing individual
results and evaluating the study.

An independent part of the proposed quest is those tasks that are performed individually as part
of the teamwork. Moreover, each participant of the quest is personally responsible for the result
obtained, which "directly depends on the final successful solution of the problem" [9, 85].

In pedagogical science, the development of a special type of quest called "Oscar Race" is proposed.
It can be auditory, extra-auditory, short-term, group, but necessarily creative in nature, so it is based on
a film that students should make.

The development of this type of quest provides for the achievement of personality-forming and
practical subject goals included in the structure of the educational process.

The subject goal is aimed at developing the communicative competence of students, and the
educational goal is associated with the expansion of knowledge about the film industry. Students, while
working on the quest, acquire the skills they need to select relevant information and try to systematize
it.

The educational goal of the Oscar Race quest is related to motivating students to properly plan
and evaluate their own activities and to the ability of team positive cooperation.

Cinema as a type of creative activity fosters tolerance towards other cultures, languages and
national traditions.

The developing goal of this quest gives students a sense of involvement in the possible success of
the common cause and determines the importance of their individual role in the process of joint research.

As arule, the structure of the quest includes several stages. At the first stage, teams of participants
are formed with their own name and choice of logo. Quest buildings may include the preparation of any
audio recordings or presentations on the topic under discussion. You may also be prompted to fill tables
using links and other Internet resources provided by the instructor. At the second stage, each team
develops an algorithm for solving the topic proposed in the quest, and the third stage provides for a joint
discussion of various options for possible solutions, and as a result, the winning team is selected.
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Abstract

As is known, the issues of subject and object in the process of cognition, as well as the study
of the relations between them, constitute one of the main directions of the theory of cognition.
Taking into account the importance of this issue in epistemology, in the research work, a
classification of the relations between the subject and object of cognition was carried out in
accordance with the context of the study, referring to the history of philosophy. As a result of the
excursion into the history of philosophy, subject-object relations were classified mainly into three
groups: agnosticism - subject rigidity (This concept expresses the reflection of reality in
consciousness, not as it is, but certain manifestations of it.); bijectivity - the identity of subject and
object (This concept means that there is no error or partial error in the reflection of being in
consciousness); subject richness (This concept, which we call subject richness, not only obtains rich
ideas from the object - the perceived in the process of perception, but also embodies the richness
of the possibilities of scientific and creative cognition.). The subtopic reflecting subject richness
also provides a philosophical analysis of the relationship between art (works of art) and reality in
accordance with the context; as a result of this analysis, a cognitive approach to the issue of why
a person considers himself a participant in a real object when reading a work of art or watching
works of art (film, play, fine art, etc.) has been demonstrated.

In this article, | would like to especially note that the priority direction of the research was
to determine the epistemological characteristics of the theory of fuzzy sets (FST) in the context of
subject-object relations. As is known, the role of certain scientific theories in changing the mutual
relations between the subject and object of cognition - the perceiver and the perceived - is
undeniable. The emergence of scientific theories that fundamentally influenced the philosophical
worldview has brought to the fore its sometimes subjective and sometimes objective position at
different stages of cognition (classical, non-classical and post-non-classical). The emergence of the
theory of QSCH, like other fundamental scientific theories, has also activated the process of
scientific and philosophical cognition. The epistemological characteristics of this theory have
formed new ontological and substantial relations to the object of study. The study of the object in
fuzzy relations with multi-valued logical considerations allows us to obtain more and more
adequate ideas about the object, unlike classical logical approaches. The theory of QSCH has a
special role in the transition to the post-non-classical stage of cognition by creating a new concept
of multi-valued logic, as well as a new thinking model. For this purpose, a philosophical analysis of
fuzzy set theory, one of the scientific theories that played an important role in the transition to the
post-non-classical stage of cognition, was conducted in the context of subject-object relations
(based on the classification we have made) and some epistemological characteristics were
determined. Also, an epistemological analysis of the extraction of fuzzy logical conclusions by
extracting classical logical conclusions in relation to the object of study was conducted. Referring
to this analysis, it was justified that fuzzy models are models that promote a closer relationship
between the subject and object of cognition by taking into account more parameters and
qualitative indicators of the object of studly.
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Xiilasa

Malum oldugu kimi, idrak prosesinde subyekt ve obyekt mesalalari, eyni zamanda onlar
arasinda slagsalerin éyrenilmasi idrak nazeriyyasinin asas istigamatlerinden birini taskil edir.
Epistemologiyada bu masalenin ehamiyystini nezere alaraqg, tedqiqat isinde arasdirma
konteksina uygun olaraq idrak subyekt va obyekti arasinda alagalerin folsefe tarixins istinaden
tasnifati aparilmisdir. Felsafe tarixine ekskurs naticesinds subyekt-obyekt miinasibatlori asasen
¢ qgrup lzre tasnifatlasdirilmisdir: agnostisizm - subyekt kesadligr (Bu anlayis idrak prosesinde
realligin oldugu kimi deyil, misyyen tezahdrlerinin stiurda eksolunmasini ifade edir.); biektivlik -
subyekt va obyekt eyniliyi (Bu anlayis altinda varligin stiurda eks olunmasinda he¢ bir yanlisligin
olmadigi ve ya gismen yanlisligin oldugu basa disdildr.); subyekt zenginliyi (Subyekt zenginliyi
adlandirdigimiz bu anlayis derketma prosesinde obyektdan — darkedilonden zangin tesswviirler
alde etmekle yanasi, elmi-yaradici idrakin imkan zanginliyini de o6ziinde etiva edir.). Subyekt
zanginliyiniaks etdiren altmovzuda hemginin kontekss uygun olaraq incesanat (senatasarleri) vo
gerc¢aklik arasinda elagenin felssfi tehlili verilmisdir; bu tahlil neticesinde insan bedii eser
oxuyarkan ve ya incesanat asarlarini (film, tamasa, tasviri senat ve s.) seyr edarken neden 6zind
gercak obyektin istirak¢isi hesab edir kimi bir masalaye kognitiv yanasma sargilenmisdir.

Bu maqalads, xisusile onu geyd etmek isterdim ki, arasdirmanin prioritet istigamati
subyekt-obyekt minasibatleri konteksinds qeyri-salis coxluglar (QSC) nezeriyyasinin epistemoloji
xarakteristikasini misyyanlesdirmekden ibarat olmusdur. Malum oldugu kimi, idrak subyekt ve
obyekti - darkeden ve darkedilon arasinda qarsiliqli miinasibatlerin deyismasinde miayyan elmi
nazariyyalerin rolu danilmazdir. Felssfi diinyagdriisiine asasli tesir eden elmi nazariyyalerin
yaranmasi idrakin mixtalif merhalelerinds (klassik, geyri-klassik ve postgeyri-klassik) onun gah
subyektivlik, gah da obyektivlik mévqeyini 6ne ¢ixarmisdir. QSC nazariyyasinin yaranmasi digar
fundamental elmi nazariyyalar kimi elmi-felssfi idrak prosesini de feallasdirdl. Bu nezariyyanin
epistemoloji xarakteristikasi tedgigat obyektine yeni ontoloji ve substansional mdlnasibatler
formalasdirdi. Qeyri-salis miinasibatlords obyektin coxqgiymatli mantiqi milahizelerle tadgigi
klassik mantiqgi yanasmalardan ferqli olarag obyekt baresinde daha cox ve adekvat tesswviirler
alda etmaye imkan verir. QSC nezariyyasi coxqiymatli mantiqin yeni konsepsiyani, eyni zamanda
veni tefekkir modelini yaratmaqla idrakin postqeyri-klassik merhslesine kecidds xdsusi rola
malikdir. Bu magsadle postqeyri-klassik idrak marhalasine kecidde mdihim rol oynamis elmi
nazariyyalardan biri olan qeyri-selis coxluglar nezeriyyasinin subyekt-obyekt minasibatlori
(apardigimiz tesnifat esasinda) konteksinds folssfi tohlili aparilmis ve beazi epistemoloji
xarakteristikalarr mdsyyenlasdirilmisdir. Hemcinin tedgiqat obyektine minasibatds klassik
mantiqi naticalarin ¢ixarilmasi ile geyri-salis mantiqi naticalarin ¢ixarilmasinin gnoseoloji tahlili
aparilmisdir. Bu tahlile istinaden qeyri-selis modellorin tedgigat obyektinin daha ¢ox
parametrlarini vo keyfiyyat géstaricilerini nezere almagla idrak subyekt ve obyektinin bir-birine
daha cox yaxinlasmasini etiva edan modellar oldugu asaslandirilmisdir.

Keywords: subject, object, epistemological, ontological, fuzzy set, fuzzy model, modus
ponens.

Acar sézlar: subyekt, obyekt, gnoseoloji, epistemoloji, ontoloji, geyri-salis coxluq, qeyri-salis
model, modus ponens.

1. Giris

Idrak nezariyyasinin asas istigametlerindan birini idrak prosesinds subyekt va obyekt masalalori,
eyni zamanda onlar arasinda alagslerin éyrenilmasi taskil edir. Bu tadqigat isinde megsadimiz idrakin
qeyri-klassik marhalesinde meydana galen ve postqeyri-klassik marhalesinds de 6z ehamiyyatli rolu ve
aktualligini - saxlayan qeyri-salis ¢oxluglar (QSC) nezeriyyasinin subyekt-obyekt minasibatleri
konteksinds epistemoloji aspektlarine nazer yetirmakdir. Malum oldugu kimi, idrak subyekt ve obyekti -
darkedean ve darkedilon arasinda qarsiligli minasibatlerin deyismasinds mdsyyan elmi nazeriyyalarin
rolu danilmazdir. Felsefi diinyagdriistine asasli tasir edan elmi nezeriyyalerin yaranmasi idrakin maxtalif
marhalalarinds (klassik, qeyri-klassik ve postqeyri-klassik) onun gah subyektivlik, gah da obyektiviik
mavqeyini 6na ¢ixarmisdir. QSC nazariyyasi coxqiymatli mantiqin yeni konsepsiyani, eyni zamanda yeni
tafekkir modelini yaratmagqla idrakin postqeyri-klassik merhalesine kecidds xdsusi rola malikdir [7].
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Hesab edirik yeni idrak marhalesine kecidds xdisusi rola malik QSC nazeriyyasinin subyekt-obyekt
mdnasibatleri konteksinds epistemoloji tahlili hem de miixtalif sahslerde yaranan geyri-salis modellarin
elmi-falsafi anlamda bir daha zengin tefekkiir modeli kimiahamiyyatini tesdiglemis olar.

2. Subyekt-obyekt munasibatlarinin tasnifati

Tadgigat istigamatimize uygunlugunu nszere alib, darkeden ve darkedilen arasinda qarsiliql
alagsleri bareds kognitiv natice alde etmak magsadile diinya felsefi fikir tarixinin bazi magamlarina
ekskurs etmayi vacib sayiriq. 9wwelceden qeyd edim ki, burada esas megsed subyekt-obyekt
mdnasibatlarinin felssfi fikir tarixine istinadan asasli tehlilini vermak yox, idrak subyekt ve obyekti
(subyekt-obyekt) miinasibatlerini tasnifatlasdirmaq ve bu konteksde QSC nazeriyyasinin epistemoloji
xarakteristikasini miayyanlasdirmeak ve yuxarida geyd etdiyimiz kimi, idrak prosesinds ferqli bir tefekkiir
modeli olarag ehamiyyatini gneosoloji aspektds asaslandirmagqdir.

Belalikls, falssfi fikir tarixine istinaden [1,2,6] subyekt-obyekt miinasibatlarini asagidaki sekilds
tasnifatlasdirmaga nail oldug (Qeyd edim ki, tesnifat zamani onlari bir-birinden ferglendirmek
magsadile bazi elmi ve falssfi anlayislardan kontekse uygunlugu nezere alinmagqla istifads olunmus ve
onlara yeni anlam verilmisdir):

2.1. Agnostisizm - subyekt kasadligi

Bu anlayis idrak prosesinds realligin oldugu kimi deyil, miayyen tezahdirlerinin stiurda
aksolunmasini ifads edir. Obyekt subyektden asili olmayaraq misyyen gdstaricileri—forma ve mezmunu
il mévcuddur, idrak ise darketme marhalesine (hissi ve rasional — tafekkiir) uygun obyektdsn tam
olmayan, ona adekvat biitin gdstericileri ks etdirmayen tesswvirler alds etmaye qadirdir. Yoni
darketmads subyekt obyektdan geri qalir, subyektds obyekt barade yalniz miayyan tasswiirlar alinir.

Platonun idrak nezariyyasindan (platon anamnezisi) baslayaq. Filosofa gére, biitiin vacib anlayislar
insan stiurunda avvalcadan, yani tacribaden aweal mdévcuddur ve bilik yalniz nayise xatirlamagq, yada
salmagqdir. Filosof ideyalar hagqginda taliminde realligi bir-birinden ferqlendiren iki hisseye bolirdi:
mdistagqil, zaman ve mekandan asili olmayan, deyismaz qalan ideyalar alemi; ideyalar aleminin tasviri
olaraq qavranilan dinya. Onun ideyalar nazariyyasinde irali sirilen bu ontoloji dualizm, dmumiyyatls,
insanin gercak hesab etdiyi diinyani sl diinya hesab etmir ve onu daha Ustin - real olan ideal diinyanin
sénik, natamam sureti olaraq teqdim edir. ideyalarin miistaqil mévcudludunu siibut etmaye calisan
platon epistemologiyasi hem de qavranilan seylarin ideyalarlaslagsli oldugunu da ifads edirdi; masalan,
darketma prosesinds mehz mekanda qavranilan lcbucaq, daire ve s. anlayislar sayasinds insan
“licbucaq”, “daire” ve s. ideyasini xatirlayir.

Kantin idrak modelini nezerden kegirek. Filosof subyekt ve obyekt mdinasibatlerinde mehz
subyektin obyekte olan tasirini xdsusi olaraq qgeyd edir. Onun fikrince, makan, zaman ve sababiyyat
alagesi idrakin xususiyystleridir ve obyektdan alinan tesevviirler bu xisusiyyatlerin yaratdigr qavrayisla
hayata kecgirilir. Obyekt subyekt idrakinin (qavrayis ve tefekkdrinin) imkan verdiyi derecede derk
olunur. Bu sakilde epistemoloji yanasmanin naticasi olaraqg o, empirizmi va rasionalizmi sintez etmaye
say gostarir. Filosofun fikrince, seylar ézllylnds derkedilmazdir ve idrak yalniz tazahlrleri dark edir. 9sl
bilik ne empirik, ne de rasional (sulla alina bilsr, o, transsendentdir. Tecriibe ve tefekkiir vasitasile seyler
bareds yalniz tassvviirler éyrenilir. Yani obyekt barede tesewvirler yalniz “sey subyektds olan”dir -
fenomendir, sturdan asili olmadan mévcud olan obyekt iss “sey éziinds” olaraq derkolunmaz —
noumendir. Belalikle, filosof tezahlirli gercak olan obyektdan ayirir, o, hesab edir ki, obyekt hagqinda
bltin tesswiirler idraka xas mekan-zaman formalari ve sebabiyyat alagsleri vasitesile yaranir.

Sopenhauer idrak nezariyyasi da dinyani iki hissaye béliir: diinya irads ve dlinya tasswvir olaraq.
Amma har iki hisss eyni realligin ayri-ayri taraflaridir. Filosofun substansional konsepsiyasina @sasan
dinyanin esasinda idraka ve he¢ bir mentige uygun olmayan kértabii, qeyri-stiuri irade dayanir. Bize ise
iradenin yaratdigr dinya bareds sturumuzun formalasdirdigr tesewvirler ¢atir. Onun fikrince, insan
stiurunun meahsulu olan diinya, eynan Kantin geyd etdiyi kimi, gercak, obyektiv olan diinya yox, dinya
bareds yalniz onun stiurunun strukturuna xas zaman ve mekan kateqoriyalarinda tesswviirlardir.

2.2. Biektivlik: subyekt ve obyekt eyniliyi

Bu anlayis altinda varligin siurda eks olunmasinda he¢ bir yanlisligin olmadigi ve ya gismen
yanlisligin oldugu basa ddsdllir. Yeni obyekt oldugu kimi (v yaxud obyekte yaxin sekilds) siiurda aks
olunur ve yaxud stiurda necadirse obyekt gercek olaraq ele odur. Idrak subyekt ve obyekti garsiligli
alagalari konteksinds mdsyyen epistemoloji xarakterli folsefi refleksiyalara asasen kognitiv natice
ondan ibarstdir ki, idrak prosesinds obyekt ve subyekt arasinda qarsiliqgli birgiymatli uygunlug — biektiv
mdinasibat moévcuddur.
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Malumdur ki, felssfi fikir tarixinin misyyan marhalesinds anlasildi ki, varlig hagginda miixtelif
fikirlar tafokkdr vasitasile alinir. Demali, takca varligi deyil, eyni zamanda idrakin 6zinl de dyrenmak
zoruridir. Belalikle, ontologiyadan bilik nezariyyesine - epistemologiyaya kecid bas verdi. Tefekkirin
tadqiqins, yani idrak bareds falssfi refleksiyalara takan verildi.

Falsefe tarixinds ilk dafe gercek alemi insandan asili hesab edan sofistler subyektivlik mévgeyini
substansiallasdirdilar. Onlarin fikrince, insan hagigatin ne oldugu barede 6zl gerar verir. Protogora
gdra, ne va neca hiss etdiyimiz sey aslinds ele onun 6zidlir.

Corc Berklinin idealist felssfi sistemina gére, material dinyanin gercek movcudlugu inkar edilir.
Onun fikrince, ideya yalniz ideyadan doda biler, onun maddi gaynadi yoxdur ve bu sebabdan ds ideya
ideyadan basga he¢ neye oxsaya bilmez. Filosof naezeriyyasinds dinyanin yalniz qavrayisda mévcud
oldugunu ssaslandirmada calisir ve bildirir ki, predmet ona gére mévcuddur ki, biz ona baxiriq: mévcud
olmaq — qavranilmaqdir; esse = percipi. idrakin geyri-klassik marhalesina kecidde asasli rol oynayan
kvant nezariyyanin zarracik-dualizm konsepsiyasi sanki bu falssfi talimi tasdiq edir: maddani misahidaci
var edir (Qosa yariq eksperimenti) [8]. Lakin blitin hallarda, filosofun mévcudlugla bagli refleksiyalari,
eyni zamanda kvant fizikasinin bu naticesi qavrayisi esas hesab etse da, subyekt ve obyekt garsiligls
mdnasibatlerinde ham de obyektin tam dark oluna bilmamasi kimi epistemoloji natice de alinir.

Sensualist filosof — duygulari idrakin yegana qaynagi sayan Didro duygu, tasevvir ve anlayislari
obyektiv — gercak mévcud olan predmet va hadisalarin inikasi hesab edirdi. Sellings gére ise darkedan
ve darkolunan eynidir. O, geyd edirdi ki, har bir bilik obyekt ile subyektin uygun olmasina asaslanir ve
valniz hagigat bilikdir, hagigat ise tesewviirlerin yénaldiyi predmetlere uygun olmasidir.

Subyekt-obyekt qarsiligli alagalerii konteksinds xatirladigimiz bu ve digar analoji felsefi
refleksiyar, idealist ve ya materialist movgedan asili olmayaraq, idrak prosesinds derkedsn ve
darkolunani eynilesdirmekle bu ganaste galmeye imkan verir ki, obyektin tasviri siiurda olandan —
subyektdan forqli deyildir. Hesab edirik bu kimi epistemoloji felsafi refleksiyalar gercaklive miinasibatda
subyektdan kenarda olan - tranzientls tacribaden alinan — immanenti eynilesdirmakle idrak
nazariyyasine, o climledan elm falssfesina ds xeyli material baxs edir.

2.3. Subyekt zanginliyi

Leybnis idealizminin asas konsepsiyasi budur: subyekt obyektden zengindir. Filosof hesab edirdi ki,
obyektin xassasi subyektdan cixarilmalidir. insan xarici proseslari daxilen bas veran proseslor vasitosile
anlayir ve 6zii bareds diisiinarken ham ds varlig, substansiya, tanri ve s. olan har sey barads dUisindir.

Lakin bu tesnifatda megsadimiz idrak prosesinde subyektin obyektden (istiin, zangin tesewviirler
alde etmesini sargilemekden daha cox, hissi idrakdan sonraki merheleds - rasional tefekkir
marhalesinde (disiincs, adil, analitik tahlil) elmi ve yaradici tafekkdriin epistemologiyasina diggst
ayirmaqdir.

Hegel dialektikasinda Miitleq ideyanin inkisafi (¢ merhaleden kegerek triada yaradir: Tezis
antiteziss kecir v sonda yens tezisle yekunlasir. Miitleq ideya 6z ilkin realliginin mévcud oldugu brinci
marhaledan (bu marhalani filosof logika adlandirir) ikinci marhaleye kecib maddi diinyani yaradaken
tezis marhelosindan antitezis merhalasine kecir. Uctincii marhalads ise yeniden Miitleq ideyaya qayidis
(tezisle yekunlasma) bas verir. Bu marhaledes ise o, xisusi forma alir — ya elmi biliys, ya da incesanate
cevrilir.

Bu konteksde K.Popperin epistemoloji baxisi da maraqlidir: Realliq (¢ dinyadan ibaratdir. Birinci
dinya obyektiv mévcud olanlarin, ikinci diinya subyektin (empirik, rasional ve s. derkedilon ve ya
darkedilmayan), lclincl dinya elmi-yaradici fealiyyatin (mifler, elmi nazariyyalar, incesanatasarleri v
s.) yaratdigi dinyadir. Onun fikrince (ve hesab edirik tamamile haqlidir), her (¢ dinya daimi vehdat
halindadir — (ginci dinya yaratdigi obyektler vasitasile birinci dinyani dayisdirib ikinci dinyaya
uygunlasdirir.

Subyekt-obyekt qarsiliqli alagaleri ile bagli bu magamda insanin (subyektin) incesanat asarlarine
(obyekts) miinasibatini eks etdiren mesale barede bir hasiyeye ¢cixmagi vacib hesab edirem:

Hasiye. insan badii eser oxuyarken ve ya incesenat asarlorini (film, tamasa, tesviri senst ve s.)
seyr edarkan nadan 6ziinii gercek obyektin istirak¢isi hesab edir — masaloan, insan her hansi bir badii filmi
izlayarken onun sujet xsttini teskil edsn hadisalerin yaradici tefekkdiiriin mehsulu (gercek mévcud
olmayan hadissler) oldugunu derk etdiyi halda, o, insanda hem de ger¢ek hadise assosiasiyasi yaradir?
(Yani insan nae (clin hamin anda miayyan emosiyalara qapilir, hadisalarin onlarin arzuladigi sekilds bas
vermasini arzulayir?)

Cavab. Masale ondadir ki, insan siuru els struktura malikdir ki, ehtimal olunan har bir hadissnin
gercaklase bilacayine onda bir inam mdvcuddur, yeni o distndr ki, ehtimal olunan her bir hadise bas
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vera bilar. Vie yaxud o, inanir ki, bas vermasi mimkdiin olan har bir hadise ehtimal olunandir. Bu aspektde
onun disiincasi seyr etdiyi filmda tasvir olunan hadisalerin hansisa gercak bir hadisenin (ya bas veran,
ya da bas veracek hadisanin) mévcudlugu barede tesewviirleri oyadir. Yani onun sturunun hansisa bir
hissasinda filmda izlariyi hadisanin ya bas vermis, ya da bas veracek hansisa hadisanin tasviri oldugu
bareds tasewvirlor mévcuddur. Mahz filmdaki hadisanin ger¢ek mévcudlugu barada yaranan bu
tasawiirlar onda film barada “realliq” assosiasiyasinin yaranmasina sebab olur.

Demali, elmi biliklar ve incesenat asarleri, dogurdan da, tessvviirlerle (subyekt) gercak diinya
(obyekt) arasinda elagaler quran en mikemmal vasitslordir. Sanki bu merhalads antitezisden tezise
(Hegel) qayidis bas verir ve Popperin tebirince ise “lictinct diinya birinci dlinyani dsyisdirib ikinci diinyaya
uygunlasdirir”,

Subyekt zenginliyi adlandirdigimiz bu tesnifat derketme prosesinde obyektdsn — derkediloenden
zangin tasawviirlar alde etmeakle yanasi, elmi-yaradici idrakin imkan zenginliyini ds éziinds etiva edir.
Belalikls, idrak subyekt ve obyektinin garsiligli slagalerinin geyd etdiyimiz bu ve digar iki tesnifati
vasitasile subyekt-obyekt minasibatleri konteksinde QSC nezariyyasinin epistemoloji xarakteristikasini
nazardan kecirs bilarik.

3. QSC nazariyyasinin subyekt-obyekt miinasibatlari konteksinda epistemoloji xarakteristikasi

Malumdur ki, yeni elmi nezariyyalerin yaranmasi elmi-folsefi idrakda subyekt va obyekt qarsiligli
minasibatlarine do yeni baxisin mévcudludunu zoruri edir. idrak prosesinde subyekt éziinden kenar
obyekti derk etmakle yanasi, heam ds onun mdsahidacisidir. Dogurdan da subyekt metamdisahideci
olarag hem darkedan, heam de idrak prosesinin mdsahidacisi funksiyasini yerine yetirirr. QSC
nazariyyasinin yaranmas! digar fundamental elmi nazariyyalor kimi elmi-felsefi idrak prosesini ds
feallasdirdi. Bu neazeriyyanin epistemoloji xarakteristikas: tedqgigat obyektina yeni ontoloji ve
substansional mdnasibatler formalasdirdi. Selis olmayan minasibatlerin dogurdugu geyr-miayyenlik
saraitinde QSC nezariyyesinin komeyi ile qurulan modellar tadgigat obyektinin kemiyyet gdstericilori
ile yanasi, obyekte xas substansional xarakterli yeni keyfiyyat gdostaricilerini de 6ziinde etiva etmakls
daha salis ve adekvat aparat rolunu icra edir [4,7,10]. Qeyri-salis minasibatlerde obyektin coxgiymatli
mantiqi milahizalerle tadqiqi klassik mentiqgi yanasmalardan ferqgli olaraq obyekt barasinde daha ¢ox
ve adekvat tesewvirler alds etmaye imkan verir. Tebii ki, QSC nazeriyyasinin bu kimi elmi-gneosoloji
xarakterisikas! idrak prosesinde subyekt va obyekt qarsiliqli slagalarinde yaranan yeni miinasibatlerin
epistemoloji tahlilini zeruri edir.

Coxgiymatli mentigin subyekt-obyekt miinasibatlerinds ne kimi yeni ve adekvat hallar yaratdigini
musyyanlesdirmek magsadile svvelce klassik mantigi ve qeyri-salis mantiqi naticelerin alinmasina aid
iki sade nimuns ile tanis olmadi vacib hesab edirem [11,12]. Dusintrem bu nimunaden alinan
epistemoloji naticaler ham de obyektin ontoloji ve substansional xarakteristikasinda yeni miinasibatlerin
da (ize ¢cixmasini ifads etmis olacaq.

Mantiqi naticalerle bagli modus ponens gqaydasina [3,5] miiraciat edak:

1-ci hal. Klassik mentiqgde modus ponens qaydasi.

1-ci mihakime: A dogrudursa, B de dogrudur.

2-ci mihakime: A dogrudur.

Natica: B dogrudur.

Uygun bir nimunaye baxagq:

Ndmune 1.

1-ci mihakime: egar alma qirmizidirsa (A),onda alma yetisib(B).

2-ci mihakime: alma qirmizidir (A).

Natica: alma yetisib (B).

Séhbat klassik — ikigiymatli mentigdsn gedirse, malumdur ki, A ve B salis mantiqi milahizalerdir
ve bu qaydanin yalniz A-nin miitleq dogru giymatinds tatbiqi mimkinddr. Sger hatta A-ya cox yaxin
hansisa milahize dogru olarsa, bu gqaydanin tatbigi mimkdin deyildir. Bu gayda yalniz milahizelerin
miitleq dodru qiymetlari ciin édenilir ve “Uglncinin istisna qanunu”na tabedir. Yeni binar mantige
gérs, ya A dogrudur (mantigi giymat: 1), ya da onun tarsi (mantiqi giymat: 0). Bu mihakimalar obyekte
xas keyfiyyatin yalniz mitlegliyini ifads etmakle subyekts obyekt bareds “ya-ya” secimi ile miitleq dogru
bir vaziyyat (alma qirmizidirsa - A, demali, yetisib - B) ve yaxud tersini (alma qirmizi deyilse - A, yetismayib
-B") teqdim edir.

Lakin aydindir ki, cox hallarda, xdsusils, obyekte qeyri-selis minasibatler saraitinds idrak prosesi
“va-ya” secimi ile istemir, subyekt tedqiqat obyektinden daha cox keyfiyyat gdstericileri alds etmaye
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calisir. Subyektin bu kimi kognitiv talebini ise yalniz QSC nazariyyasinin dogurdudu coxgiymatli mantiq
hesabinaarsaye galon qeyri-salis tafekkir modellari vasitasile hayata kecirmak mimkdind(ir.

2-ci hal. Qeyri-salis mantiqde modus ponens gaydasi.

Farz edak A va B har biri farqli universum coxlugun asasinda qurulmus geyri-salis coxluglar, x va y
isa bu coxluglarin uygun elementlaridir. A vo B arasinda miayyen alags (uygunlug) oldugunu nezers
alarag modus ponens qaydasini asagidaki sekilde daxil edak:

1-ci mihakima: egar x A-ya daxildirse, onda y B-ye daxildir.

2-ci miihakima: x A-ya daxildir.

Natica: y B-yo daxildir.

Malumdur ki, geyri-salis ¢oxluglarin har biri elementi misyyen derace ile ¢oxluga daxildir ve
elementin ¢coxluga daxil olma deracesini ifade eden meansubiyyat funksiyasi [0,1] gapali intervalindan
kasilmaz sonsuz (kontinuum) giymat alan funksiyadir. Yani elementin coxluga mansubiyyati coxlu sayda
vaziyyati 6ziinds etiva edir. Qeyri-salis mantiqi naticenin alinmasini ifads edan bu qaydada da analoji
hal nezere alinaraq hesab olunur ki, x elementi A-ya hansi derecs ile daxildirss, y de B-ye eyni derace ile
daxil olmalidir [10].

Aydinlig d¢dn uygun ndmune daxil edok:

Ndmune 2.

1-ci mihakima: egar alma qirmizidirsa (A), onda alma yetisib(B).

2-ci mihakima: alma aciq (tind) qirmizidir.

Natica: alma az (cox) yetisib.

Bu nimuna birinciden ferqli olaraqg geyri-salis miinasibatlar asasinda obyektin reng calarlarinin
(ndmunads yalniz ikisi nezards tutulsa da, digar hallarin da nezere alinmasini (¢iin zemin yaradir —
mesalen: alma alaqirmizidir — alma yarimyetismis veziyyatdadir; alma gismen qizarib — alma gisman
yetisib ve s.) muxtalifliyini va bu miixtaliflik esasinda subyekte obyektin keyfiyyati bareds uygun adekvat
naticaler ¢ixarmada imkan verir [4]. Sger birinci nimine irali siiriilen mihakime asasinda obyekt barede
binar mantiq hesabina yalniz bir natice alde etmaye imkan verirdiss, ikinci nimuna qeyri-salis mentiqi
naticalar hesabina daha ¢ox ve daha adekvat naticaler alde etmaye imkan verir ki, aslinds, bu sekilds
bas veran idrak prosesi insan tefekkdirine daha adekvat miinasibatler dogurur.

Demali, QSC nazariyyasi hesabina yaradilan tsfekkir modellari obyekt bareds kemiyyat
gostericileri ile yanasi, daha zengin kemiyyat gdstericileri do alde etmays imkan verir. Qeyri-salis
modellar subyektin obyekte daha cox yaxinlasmasini - biektivliyi 6ziinde etiva etmekle daha adekvat
modellarin qurulmasini temin edir. Eyni zamanda qeyd etmaliyik ki, tedgigat obyektinin QSC nazeriyyasi
(qeyri-salis modeller) hesabina hayata kecirilen gnoseoloji tehlillari obyektin daha cox keyfiyyat
gostericilerini (ze ¢ixarmaqgla ontoloji ve substansional xdisusiyyatlorine do muisyyen baxislar
formalasdirir. K,Popperin qeyd etdiyine istinad etsek gorerik ki, dogurdan da QSC bir elmi nezariyye
olarag obyekt diinyasi ile subyekt diinyasini vehdet halina gatirmekle hem ds obyekt diinyasini
dayisdirmis olur (elmi idrak prosesinde obyektdan daha zengin keyfiyyatler alde edib alinan
naticalardan elmi-praktik sahalerds tatbiqi nezerdes tutulur).

Subyekt-obyekt mdinasibatleri konteksinde QSC nazeriyyesinin epistemoloji tahlili zamani bir
masalanin da geyd etmayi vacib hesab edirem. Bazi elmi-felsefi mihakimalere géra, postqeyri-klassik
idrak marhalesi subyektivlik konsepsiyasini 6na ¢ixarmis oldu. Bunun naticasinds obyektin “sey 6ziinds”
—noumen konsepsiyasini irali stiren Kant idrak nezeriyyasine yaxin felsafi refleksiyalar aktuallasd.. Yoni
tadgiqat obyekti bareds empirik ve rasional olarag ne gedsr bilik alde olunarsa, obyekt yens ds
miayyan manada noumen olaraq qgalir va “subyekt kesadligi” subyektds fenomenliye sebab olur.
L.Zadsnin 6z ganaystine gére de istanilon situasiyada garar gabuletmads qeyri-misyyanlik hamise
mévcud olur ve bunun naticasinde tadqgiqat obyektinin blitin parametrlerini nezere almaq mimkin
olmur [4,7]. Bu aspekt nsezere alinarsa idrak prosesinds “subyekt kesadligi” gacilmazdir. Lakin QSC
nazariyyasi asasinda yaranan ¢oxqiymatli mantiq (geyri-salis mantiq) nazariyyesi mantiqi giymatler
oblastina kontinuum (sonsuz kesilmez — (0,1)) xdsusiyyat vermakle tedgiqat obyektinin ¢coxmanali
keyfiyyat xisusiyyatlorini do (zo cixarmis olur ki, bu da “subyekt zenginliyi” sayila biler [9]. Idrak
prosesinde noumenlik kimi realliga (qgeyri-misyyenlik seraitinde tadgigat obyektinin bdtin
parametrlarinin nezare alinmasinin mimkdnslizl(yd konteksinds) baxmayaraq, hesab edirik bu giin QSC
nazariyyasi (QSM nazariyyasi) hesabina yaradilan geyri-selis modeller tedgigat obyektinden zengin
keyfiyyat gostaricilori alde etmakle obyekts daha cox subyekt yaxinlasmasini — biektivliyi ve “subyekt
zonginliyi”ni temin edan daha salis modellardir.
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4. Natico

idrak nazariyyesinde subyekt ve obyekt anlayislarinin, eyni zamanda onlar arasinda alagalorin
oyrenilmasi mihim measalalerdsn biri oldugunu nezere alib, felssfe tarixine istinaden subyekt-obyekt
mdnasibatlarinin tasnifati aparilmisdir. Malumdur ki, elmi-falssfi idrakin mdxtalif (klassik, qeyri-klassik
ve postqeyri-klassik) marhslerinde obyektivlik ve subyektivliik konsepsiyalarinin birinin digarindsn
Ustdinldyd misahids olunmusdur. Bu tadgigat isinde postqeyri-klassik idrak merhalesine kecidde mihim
rol oynamis elmi nezariyyalerden biri olan qeyri-salis coxluglar (QSC) nezeriyyasinin subyekt-obyekt
mdnasibatleri (apardigimiz tesnifat asasinda) konteksinds bazi epistemoloji xarakteristikalari
mdayyanlesdirilmisdir. Hemcinin tedqiqat obyektine minasibatde klassik mantiqi naticalarin
cixarilmasi ile qeyri-salis mantigi naticelarin ¢ixarilmasinin  qgnoseoloji tahlili aparilmisdir. Bu tehlile
istinadan geyri-salis modellarin tadgiqat obyektinin daha cox parametrlarini v keyfiyyat géstaricilorini
nazare almagla idrak subyekt ve obyektinin bir-birine daha cox yaxinlasmasini etiva eden modellar
olduguasaslandirilmisdir.
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Abstract

DDoS (Distributed Denial of Service) attacks are one of the biggest threats to modern
information security. These attacks overload target systems, causing them to shut down or leading
to data breaches. This thesis analyzes the various types of DDoS attacks, countermeasures, the
principles of modern defense and monitoring systems, as well as future research directions in this
field.

Keywords: DDoS attacks, traffic filtering, cloud technologies, anomaly detection, machine
learning, information security.

INTRODUCTION

In the modern era, alongside the rapid development of information technologies, network security
issues have become increasingly important. Specifically, DDoS (Distributed Denial of Service) attacks
have become a serious threat to both individual users and corporate networks. These attacks aim to
overload target systems, causing them to stop functioning or capture data. Therefore, the creation of
effective defense and monitoring systems against DDoS attacks is one of the priority issues in the field
of information security (Demir, A., & Kaya, B. (2020)).

This thesis will analyze various types of DDoS attacks, countermeasures, the principles of modern
defense and monitoring systems, as well as future research directions in this field. The goal is to
investigate the existing problems and solutions for preventing DDoS attacks and ensuring information
security.

MATERIALS AND METHODS

This research investigates modern defense and monitoring systems against DDoS attacks using
various data sources and methods. The primary objective is to analyze attack types, countermeasures,
and prospective technologies to propose effective solutions for information security.

The research utilizes scientific papers, company reports, and open-source software. Technical
documents from companies like Kaspersky Lab, Cloudflare, IBM, and Cisco were analyzed to gain an in-
depth understanding of modern defense Technologies (Msaros, I1. C. (2019)).

The study employed comparative analysis, statistical analysis, anomaly detection, and application
analysis methods. For instance, traffic analysis techniques like MULTOPS, D-Ward, and defense systems
like IBM Proventia Network IPS, Cisco Guard were evaluated. The application of machine learning, cloud
technologies, and blockchain in combating DDoS attacks was also explored (Huseynov, Z. N., Mammadov,
M. 1., & Ismayilov, T. A. (2023)).

EXPERIMENTAL RESEARCH

Types of Harmful Technologies and Methods of Counteraction
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Currently, one of the most widespread types of attacks is HTTP or HTTP flood attacks. The essence
of these attacks is to send a large number of HTTP packets to the target server, causing the system to
stop functioning or filling up the network channel. Criminals typically target sensitive pages through
scripts that demand significant resources and return large responses. In some cases, attackers attempt
to mimic the actions of legitimate users (Demir, A., & Kaya, B. (2020)).

The second most common type of attack is SYN flood attacks. These attacks utilize the "three-way
handshake" mechanism of the TCP protocol. Zombie computers send a large number of SYN connection
requests to the server but do not respond to these requests. As a result, a "half-open connection” queue
is created on the server, leading to the exhaustion of system resources.

UDP and TCP flood attacks are conducted by sending large volumes of UDP and TCP packets to
the target server. The main countermeasures for these attacks are traffic filtering and resource
concentration. To minimize the risk of attack, it is recommended to increase the channel’s throughput in
advance.

If the attacked entity is a single web server, not only the databases but also the web resource itself
and the scripts embedded within it can cause high load. In this case, it is essential to increase the server’s
resources: upgrading processor power, installing additional memory devices, or implementing other
resource optimization measures. Another approach is to separate web servers into individual clusters
using specialized tools. This helps to distribute the server’s load more efficiently and enhance resistance
to attacks.

However, the resource expansion method cannot be considered an ideal solution against network
attacks and has certain limitations (Huseynov, Z. N., Mammadov, M. 1., & Ismayilov, T. A. (2023)):

« Since hardware components need to be upgraded, it is not possible to immediately increase
resources.

* Maintaining the maximum resource level over a long period is not economically feasible.

One of the most effective solutions to overcome these limitations is the implementation of cloud
technologies. Through these technologies, resources can be dynamically increased when necessary.

Filtration Methods for Preventing Attacks

One of the most effective methods to prevent attacks is traffic filtration. This method blocks
malicious requests while minimizing the impact of unreliable and suspicious requests on the system. This
approach ensures the stable and continuous operation of the system without the need for additional
resources.

Two types of traffic analysis are used in the filtration process (Huseynov, Z. N., Mammadov, M. I,
& Ismayilov, T. A. (2023)):

1. Quantitative analysis — Attempts to detect the attack based on the symptom of increased load.

2. Qualitative analysis — Detects abnormalities in traffic and prevents harmful activities. To
increase the effectiveness of traffic filtration, two main tasks must be solved:

1. Identifying the start of the attack.

2. Identifying the source of malicious traffic.

The accuracy of these tasks directly affects the success of defense measures. There are two main
approaches to identifying the start of an attack:

« Exploitation-based approach — Compares the current system state with data related to typical
attacks.

« Anomaly detection-based approach — Compares the current system state with normative
indicators.

Both approaches have their advantages and disadvantages. Therefore, modern defense systems
combine these methods. This approach provides more effective protection against both known attacks
and new threats.

Main Methods for Attack Detection

One of the simplest methods is “rule-based systems.” While these methods are simple and easy to
apply, they have limited capabilities in detecting new and dynamic attack types.

More widespread methods are those based on quantitative analysis. Below are the key methods
related to these approaches:

1. MULTOPS - Analyzes the ratio between incoming and outgoing packets.

2. MIB variables — Records the number and type of packets and the number of requests.

3. ACC - Records the number of packets coming from various sub-networks.

4. Network-Aware Clustering — Groups incoming requests by sub-networks and compares them.
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5. Hop-Count Filtering — Measures the hop distances through the network to filter correct or
incorrect IP addresses.

6. Gateway-Based — Divides data flows based on their impact level.

7. D-Ward — Checks the legitimacy of traffic based on TCP, ICMP, and UDP protocols:

o TCP - Considers the number of TCP-ACK packets.

o ICMP - Analyzes the number of ICMP packets.

o UDP - Measures the number of UDP connections and packets.

By combining these methods, early detection and effective defense strategies can be developed,
resulting in high success in combating DDoS attacks.

RESULTS AND DISCUSSION

The results of this research show that DDoS attacks represent a serious threat to modern
information security. Attack types such as HTTP-flood, SYN-flood, UDP-flood, and TCP-flood deplete the
resources of target systems, causing them to stop functioning. Various defense methods are applied to
effectively combat these attacks.

Key Findings (CmupHos, B. A., & Ky3Heuos, /. M. (2020)):

1. Traffic Filtering: Quantitative and qualitative analysis-based methods (e.g., MULTOPS, D-Ward)
are effective for detecting and blocking malicious traffic, though they have limitations in detecting new
types of attacks.

2. Anomaly Detection: Detecting attacks by comparing system behavior with normal conditions is
more effective against new and dynamic threats, but it requires sufficient statistical data beforehand.

3. Cloud Technologies: While dynamically scaling resources can reduce the impact of attacks, it is
accompanied by high financial costs.

4. Machine Learning and Artificial Intelligence: These technologies are considered promising for
automatically detecting and blocking malicious traffic, but the accuracy of training models and the
quality of data are crucial factors.

Discussion:

The most effective approach to combating DDoS attacks is a combination of various methods. For
example, combining traffic filtering with anomaly detection provides higher effectiveness against both
known and new threats. Additionally, cloud technologies and machine learning approaches facilitate the
further development of defense systems.

However, challenges arise when applying these methods, such as the need to collect sufficient
statistical data for anomaly detection and the precise training of machine learning models. Moreover,
the high costs of cloud technologies may pose a problem for small and medium-sized enterprises.

Perspectives:

Future research directions are recommended as follows:

e Application of Machine Learning and Artificial Intelligence: Developing new algorithms for more
accurate detection and blocking of malicious traffic.

e Blockchain Technologies: Using blockchain for network security enhancement and identifying
attack sources.

e Edge Computing: Creating distributed defense systems and minimizing the impact of attacks.

Ultimately, combating DDoS attacks is a priority issue for ensuring information security. The
application of modern technologies and the development of future research will contribute to the
creation of more effective defense systems against these threats.

Conclusion

This work examined the basic principles of DDoS attacks. Recent DDoS attacks were tracked, and
reports from various companies in the field of information security were analyzed. These reports contain
information on methods for preventing network attacks and various approaches to their application.
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Abstract

This work presents studies on the forms of gold found in a flotation concentrate sample. The
research results showed the absence of large visible gold particles. It was established that gold in
the flotation concentrate sample is present in its native form, accounting for 99.96%. Gold in the
form of tellurides of various compositions accounts for no more than 0.04%. The majority of gold
grains are represented by particles sized 10-38 microns — 82.89%. Approximately 63% of the gold
is found in a free state.

Keywords: Gold, flotation concentrate, forms of occurrence, minerals, chemical composition,
phase composition.

Introduction

Gold-bearing concentrates from Central Kazakhstan represent a valuable resource that plays a key
role in the region's mining industry. Kazakhstan is one of the largest gold producers in Central Asia, and
Central Kazakhstan, in particular, is known for its large gold deposits, such as Voskresenskoye, Akbastau,
and others. Gold in these ores occurs in various forms, which determines the diversity of extraction
technologies.

Gold in the gold-bearing ores of Central Kazakhstan can be found in a free state, as well as being
associated with other minerals such as pyrite, arsenopyrite, and other sulfides. In quartz ores, gold is
often present as fine dispersed particles, while in sulfide-rich ore bodies, it is frequently encapsulated in
sulfide minerals. The composition of these concentrates depends on the type of ore and the conditions
of the deposit, which affects the choice of processing and gold extraction methods [1, 2].

Ore concentrates typically contain not only gold but also other valuable and by-product
components such as copper, lead, and zinc. It is important to note that the presence of various
accompanying minerals, such as galena, sphalerite, and others, can significantly alter the chemical
composition of the concentrates. This fact must be taken into account when selecting technologies for
their processing and gold extraction, as different minerals may require specific processing methods.
Developing effective gold extraction methods based on the characteristics of gold-bearing ores and their
mineral composition is a crucial task for enhancing the economic efficiency of mining enterprises.

Studying the chemical composition of gold-bearing concentrates is also important for optimizing
purification processes and improving the quality of the final product. Alongside this, an important aspect
is the environmental safety of processing these concentrates, as many sulfide minerals can be sources of
environmental pollution [3-6].

Thus, researching the forms of gold occurrence and the composition of concentrates in Central
Kazakhstan is necessary for developing more effective methods of ore extraction and processing, which
in turn contributes to the development of the mining industry in the region and enhances Kazakhstan's
competitiveness in the global market.

The aim of the study is to investigate the forms of gold occurrence in flotation concentrates.

Research methods

The study of the forms of gold in the sample of the flotation concentrate was carried out in stages.
Initially, preliminary studies were carried out using the Olympus SZX-7 stereomicroscope for the presence
of large visible gold particles, followed by further studies of the forms of gold on an electron microscope.

The results and their discussion
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The results of the studies showed the absence of large visible gold particles. It was established that
gold in the flotation concentrate sample is present in its native form, accounting for 99.96%. The
remaining part of the gold (0.04%) is found in the form of tellurides with various compositions. Due to
the small amount of tellurides, the technological and mineralogical characteristics were studied only for
native gold.

Figure 1 shows the granulometric characteristics of the gold grains in the flotation concentrate
sample. A significant portion of the valuable component is represented by particles sized 10-38 um, which
account for a total of 82.89%. The amount of fine particles less than 2 um does not exceed 1.73%. In the
size range from 2 to 10 um, the gold content varies from 2.88% to 5.22%.
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Figure 1 - Granulometric characteristics of gold

The results of the mineral associations of gold in the flotation concentrate sample, presented in
Table 1, show that the matrix includes free gold and gold with partially exposed surfaces. Thus, 69.15%
of the grains of the valuable component have access for the solution and reagents to the surface of the

grain.
Table 1
Mineral associations of gold
Mineral, a group of minerals Mass fraction of gold, %
Background 69,15
Quartz 3,07
Mica 0,11
Chlorite 0,60
Feldspars 0,05
Tellurides 0,86
Pyrite 25,03
Chalcopyrite 0,35
Galena 0,004
Sphalerite 0,11
Arsenopyrite 0,03
Pale Ore 0,62
Accessory minerals 0,03
Total: 100,0

The main mineral associated with gold in the flotation concentrate sample is pyrite. The share of
such aggregates accounts for 25.03% of the metal. In contact with quartz, the gold content is 3.07%. In
association with other minerals, the gold content is in the tenths and hundredths of a percent. The
established patterns are clearly illustrated by fragments of the mineral particle map of gold in the
flotation concentrate sample and the associations of gold with various minerals, as shown in Figure 2.
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c) d)

a) — Pyrite (py) with inclusions of feldspar (fs) and native gold (gd) in association with the mineral
lead (altaite (alqg)),

b) — Native gold (gd) in association with quartz (Q), chalcopyrite (chp), and pale ore (fd),

¢) — Pyrite (py) with inclusions of gold of variable composition (native gold (gd), nagiagite (ng));

d) - Free grain of native gold (gd)

Figure 2 - Map of gold mineral particles in a flotation concentrate sample
and images of gold grains in association with various minerals

The studies of the chemical composition of the flotation concentrate show that its chemical
composition consists of 55.17% lithophile components, with a mass fraction of 55.17%. The main
components are silica and alumina, with mass fractions of 36.4% and 8.26 %, respectively. The total share
of oxides of alkali and alkaline-earth metals, with a significant predominance of sodium oxide at 3.0%, is
approximately 6.90%.

The ore-forming components in the flotation concentrate sample are mainly represented by iron
and sulfur, with iron predominantly in the form of sulfides. The sulfur content is 22.90%.

The mineral composition of the flotation concentrate sample is 58% composed of rock-forming
minerals. The main minerals include plagioclases, which make up 26%. The quartz content is at 18%. The
mica content is 9%, and carbonates account for 5%.

The ore mineralization of the flotation concentrate is mainly represented by pyrite, which has a
mass fraction of 40.7%. Other sulfides are present in trace amounts, at the level of tenths of a percent.
Iron hydroxides account for 0.5% of the total mass of the sample.

Conclusions. It has been established that gold in the flotation concentrate sample is present in its
native form. The share of gold in the form of tellurides with various compositions accounts for no more
than 0.04%. The main mass of gold grains consists of particles sized 10-38 um, which make up 82.89%.
Approximately 63% of the gold is in its free form. The share of locked grains is 9.23%. The main mineral
in the flotation concentrate sample with which gold is associated is pyrite, making up 25%. The share of
gold associated with quartz is 3.07%. In association with other minerals, gold content is found in the
tenths and hundredths of a percent of the total mass of native gold.

It is expected that the gold's resistance to the cyanidation process will be influenced by the
presence of oxidized films on the surface of the metal and its association with carbonates and minerals
insoluble in aqua regia.
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