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Abstract

The improvement of silk reeling technology is closely related to the study of the structure
and properties of sericin - the main adhesive protein of the Bombyx mori L. cocoon shell. Under
conventional cocoon drying conditions, partial denaturation of sericin occurs, reducing its solubility
and impairing the reelability of the filament. This work investigated the effect of sublimation
(lyophilization) drying on the physicochemical characteristics of sericin. It was found that during
sublimation at the cryohydrate point (-10...—13 °C, 40 Pa), sericin retained its native structure,
acquired high lyophilicity, and instantly dissolved in water within 0—100 °C. Improved reelability of
dry cocoons without steaming was observed. The results open up possibilities for industrial
automation of reeling and the production of bioactive sericin forms for medical and packaging
applications.

Keywords: sericin, sublimation drying, Bombyx mori, lyophilization, cocoon filament,
solubility, reeling, biomaterials.

Introduction

The rational processing of Bombyx mori L. cocoons and achieving complete reeling of the silk
filament remains a key challenge for the silk-reeling industry. Practical observations show that with
conventional technology up to 15% of silk mass in the cocoon shell remains unreleased, leading to
significant material losses and reduced silk yield. The main cause is the high strength of the inner cocoon
layers, determined by the structural features of the adhesive protein sericin, which binds fibroin fibers
into a single filament.

Sericin is a complex hydrophilic protein rich in amino acids with polar side chains (serine,
asparagine, glutamine, etc.), which gives it a strong ability to bind water. However, at temperatures
above 90-95 °C during steaming and convective drying, partial coagulation of the protein chains occurs,
accompanied by loss of solubility and adhesive plasticity. This phenomenon, known as thermal
denaturation, directly affects the technological reelability of cocoons.

Attempts to compensate for this effect by introducing chemical reagents (alkaline additives,
detergents, etc.) into the steaming bath lead to changes in the microstructure of the filament and
deterioration in silk quality. Moreover, such methods are environmentally unsafe and inconsistent with
modern principles of sustainable production.

Sublimation drying (lyophilization), on the other hand, is based on removing moisture from a frozen
material by sublimating ice under reduced pressure. This process eliminates the liquid water phase,
minimizing structural changes in proteins and other biopolymers. Applied to sericin, this method appears
promising, as it preserves the native conformation of the protein matrix, including its hydration shell.

While lyophilization has been widely used for the preservation of pharmaceuticals and
biotechnological products (enzymes, vaccines, serum proteins), its influence on the physicochemical
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properties of cocoon sericin from Bombyx mori has remained virtually unexplored. This study aimed to
fill that gap and determine how changes in dehydration conditions affect sericin behavior during
subsequent technological processing.

Research objective: to experimentally determine how sublimation drying alters sericin structure
and solubility, establish optimal process parameters, and assess their influence on the quality of reeled
silk.

Materials and Methods

The experiments were conducted at the Sericulture Mechanization Laboratory of the Scientific-
Research Institute of Sericulture (Tashkent, Uzbekistan). Cocoons of the Bombyx mori hybrid «Mayin
Tola» - characterized by stable morphology and good reelability - were used.

Sericin gel was extracted from fresh cocoon shells by soaking in tap water at 70 °C. The obtained
mass was divided into two parts: one subjected to convective drying at 90 °C, and the other to sublimation
drying.

Lyophilization was carried out using a Scientz-50F/A unit under the following conditions:

e freezing to —40 °C;

e vacuum < 40 Pa,

e primary drying at —10...—13 °C (cryohydrate zone);

e gradual heating of shelves to +30 °C;

e total duration 18-20 h, layer thickness 0.5-1 cm.

After the process, samples were sealed and stored at room temperature.

Physico-chemical analysis included:

1. Moisture content (gravimetric method);

2. Degree of hydration (water vapor sorption method);

3. Solubility in water at 0, 20, 40, 60, 80 °C;

4. Microstructure via scanning electron microscopy (x27 000);

5. Adhesive strength of sericin (gel dilution rate);

6. Cocoon reelability and filament breakage frequency on a laboratory reeling unit.

For long-term stability assessment, some samples were stored for 9 months in sealed bags,
followed by repeated solubility and plasticity tests.

Results and Discussion

Structural changes in sericin

Morphological analysis revealed significant differences between sericin obtained by convective and
sublimation drying. Convectively dried samples had a glassy, dense, cracked surface indicating shrinkage
and partial destruction of protein microfibrils. In contrast, lyophilized sericin formed a loose, porous mass
composed of spherical particles (0.2-0.5 um) aggregated into weak clusters. This morphology suggests
minimal internal stress during dehydration and preservation of the spatial protein configuration.
Spherical particle shape is typical for globular proteins dried under freezing conditions, where ice
sublimation prevents matrix collapse.

Solubility and lyophilicity

Convectively dried sericin dissolved only above 80 °C, remaining nearly insoluble at 40 °C. In
contrast, lyophilized sericin dissolved instantly even at 0—1 °C, demonstrating strong lyophilicity - an
essential property for silk reeling processes, where rapid dissolution of the adhesive layer ensures uniform
filament separation. This effect is explained by the preservation of hydrogen bonds and the hydration
shell around sericin macromolecules. In convective drying, these bonds are disrupted and the chain
collapses into an insoluble amorphous mass. Lyophilization, however, allows a gentle dehydration path,
maintaining reversible water-binding capacity confirmed by increased vapor sorption (up to 18-20% of
mass).

Hydration characteristics

At a sublimation temperature of —10 °C, sericin retained more bound water than samples dried at
+60 °C. This higher hydration fraction improved mechanical properties: the rehydrated gel showed higher
visco-plasticity and lower adhesion to fibroin fibers. Low-temperature dehydration preserves hydrogen-
bond networks responsible for protein flexibility and gel elasticity. Thus, sublimation drying maintains
sericin’s native properties - its ability to transition from glassy to gel state without tertiary structure loss.

Technological aspects of reeling

The most notable practical advantage appeared in cocoon reeling. Cocoons dried by sublimation
could be reeled without steaming - immersion in water at +35 °C for 3—-5 minutes was sufficient to restore
surface plasticity. This eliminated the steaming stage, reducing energy and water consumption.
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During reeling tests with lyophilized cocoons:

e filament breakage decreased by 1.5—-1.7x,

e filament diameter uniformity increased by 10-12%,

e labor intensity reduced by 20-25%.

Additionally, the filament surface was smoother with fewer sericin shell defects. This occurs
because sericin no longer forms dense insoluble films and is easily removed during winding.

Hence, lyophilization significantly improves processing efficiency and supports partial or full
automation of reeling operations.

Stability of sericin during storage

After 9 months in sealed packaging, lyophilized sericin retained full solubility and gel-forming
capacity without any mass loss or denaturation signs, while convectively dried samples partially
gelatinized and became less soluble. Thus, lyophilization not only preserves protein properties but also
enhances aging stability - vital for industrial cocoon storage and intermediate materials.

Potential applications

Preservation of sericin’s native structure opens new uses beyond silk reeling. Soluble sericin exhibits
antioxidant, antibacterial, and wound-healing activities, making it valuable for medical, cosmetic, and
packaging materials. Lyophilized sericin can be used for bioactive films, hydrogels, edible coatings for
fruits and vegetables, and even as a bioadditive to artificial silkworm diets, improving larval immunity.
The gentle dehydration regime also retains amino acid residues, enabling biotechnological applications -
enzyme immobilization or production of medical-grade silk with controlled properties.

Conclusion

Sublimation drying of Bombyx mori L. cocoons is an effective method for preserving the natural
properties of silk proteins. Lyophilized sericin maintains its native structure, demonstrates high solubility
across 0-100 °C, and readily forms gels. Convective drying causes partial denaturation and dense
amorphous mass formation, while sublimation yields a porous hydrated structure—reducing adhesion
and enabling reeling without steaming.

The application of sublimation technology:

e reduces water and energy consumption;

e decreases filament breakage;

e improves silk quality and uniformity;

e extends storage life of cocoons and intermediates;

e enables automation of silk reeling.

Lyophilized sericin is also promising as a biocompatible raw material for medicine, packaging, and
agriculture. Therefore, sublimation drying is not merely a preservation method - it is a technological
innovation capable of transforming traditional sericulture into a sustainable, high-tech industry.
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Abstract

In the experiment, when plowing was carried out at a depth of 15-20 cm, pivot irrigation
was applied, and a fertilizer rate of NSOP60K40 kg/ha was used, the number of branches per plant
was 12.4. Under the same plowing and irrigation conditions, but with a fertilizer rate of
N100P80K50 kg/ha, the number of branches per plant increased to 14.5. With drip irrigation,
these values were even higher — 14.7 and 16.8, respectively. When plowing was carried out at a
depth of 20-25 cm, the number of branches was higher overall — 13.6, 16.6, 17.9, and 19.5. This
clearly shows that deeper plowing, drip irrigation, and higher fertilizer rates (N100P80K50 kg/ha)
significantly increase the number of branches per plant.

In the variant with 20-25 cm plowing, drip irrigation, and NSOP60K40 kg/ha fertilizer, the
number of pods per plant was 24.3, the number of grains per plant was 48.8, and the seed mass
per plant was 12.7 g. In the variant with drip irrigation and N100P80K50 kg/ha fertilizer, these
figures increased to 27.4 pods, 56.7 grains, and 14.0 g seed mass per plant.

Keywords: branch height, number of pods, number of grains, seed mass, fertilization,
irrigation.

Kntoyesble cioBa: 8bicoma semsed, Koauyecmso 60608, KOJIUYECMBO CeMSIH, MACCa CeMsiH,
yoobpeHue, opouieHue.

Thus, in irrigated gray-brown (chestnut) soils, mineral fertilizers applied against the background of
soil cultivation after barley harvesting have a significant effect on soybean branching. Under both soil
cultivation backgrounds, the number of branches per plant was higher at the fertilizer rate of
N7100P80K50 kg/ha. Naturally, the greater the number of well-developed branches in the plant and the
more fruiting organs there are on those branches, the higher the yield and quality of the product will be.

The cultivation system applied for soybean should ensure the creation of a sufficiently deep and
loose soil layer, effective control of weeds, and the accumulation and preservation of soil moisture. This
can be achieved through stubble field leveling, mulching, deep soil cultivation at a depth of 25-30 cm,
and semi-fallow frost plowing. If the plow layer is shallow, deep tillage should be carried out with soil
deepeners. In arid regions, snow retention is performed during frost plowing. Pre-sowing soil preparation
is similar to that for heat-loving, late-sown crops.

Seeds intended for sowing must be cleaned of other impurities and treated with a special rhizotron
preparation, as bacteria of other legume crops do not form root nodules on soybeans. Sowing should be
carried out when the soil at the seed placement depth has warmed to 10-12°C, in a row-spacing system
of 45 cm, and in areas with insufficient moisture — with 60 cm between rows. Two-row soybean sowing
can also be performed using this scheme. The sowing rate depends on the seed size and cultivation region,
amounting to 500-700 thousand or 40-80 kg of viable seeds. The sowing depth is 4-6 cm, and in light
soils and dry weather up to 8 cm. After sowing, rolling is carried out in the field. Later, according to the
annual calendar plan, the necessary agrotechnical measures are implemented at optimal times.

Increasing the productivity and quality of field crops is one of the main ways to boost production
in our country’s grain-growing and fodder sectors. Based on the study of scientific research projects and
advanced farm data from the lowland and foothill regions of our republic, it is considered appropriate to
obtain two harvests per year from irrigated lands that are watered once. In stubble crops, fodder plants
such as maize, sorghum, barley, beet, sunflower, soybean, green pea, and others provide a large amount
of high-quality fodder.

Another importance of soybean lies in strengthening the feed base of livestock farming,
improving product quality, and reducing production costs. A deficiency of food protein is observed in
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many countries around the world. The protein deficit in these countries is mainly compensated through
livestock products. To solve this problem, it is more advisable to cultivate plants with a high protein
content. One of these plants is soybean — a technical and fodder crop. Its composition is rich in unique
essential vitamins, making it a valuable raw material for food production.

Materials and Methods:

The experiment was carried out in the territory of the Samukh district, in the Jeyranchol massif.
The research work was conducted using the methods developed by B.A. Dospekhov, N.N. Baranov, and
S.Z. Allahyarov.

The study investigated the effect of different tillage depths, irrigation methods, and fertilizer
rates on soybean branching, the number of pods and seeds per plant, and seed weight.

The practical significance of the work lies in the fact that, as a result of multi-factor agrotechnical
measures, the positive characteristics of the studied variety have been determined.

Results and Discussions.

According to V.N. Zaytsev, soybean cultivation also has great agrotechnical importance. Like
other lequminous plants, the nodule bacteria living on the roots of this plant have the ability to
assimilate atmospheric nitrogen. Soybean absorbs 70% of its nitrogen demand from the atmosphere. In
crop rotation, soybean improves the nitrogen balance of the soil, allowing 30-40% savings in nitrogen
fertilizers, therefore, it is considered one of the best preceding crops, especially for cereals [5, p.359—
369].

In studies conducted by S.A. Osmanova in the western region, the effects of soil cultivation and
fertilizers on the quality indicators of winter wheat under irrigation conditions were studied. It was
determined that soil cultivation and fertilizers increased the grain quality indicators compared to the
control (non-fertilized) variant. In traditional tillage, the quality indicators were noticeably higher than
under minimal tillage. Thus, as a result of the influence of traditional tillage and fertilizers, the
vitreousness in wheat grain increased by 2.7-12.8%, wet gluten by 0.6-2.1%, and protein by 0.3-1.3%,
while under minimal tillage vitreousness increased by 2.4—-11.5%, wet gluten by 0.5—1.9%, and protein
by 0.2—-1.2% compared to the control (non-fertilized) variant. In both tillage methods, the highest results
were observed in the humus 10 t/ha + N9OP90K60 variant. When applying soil cultivation and fertilizers
under winter wheat, it is known that the results of mathematical analyses conducted between yield and
quality indicators show that the correlation coefficient of these characteristics changed over time and
among variants [1, p.194-197].

An employee of the former Cotton Research Institute, D.S. Marlamova, in her article titled
Technology of Cotton Cultivation Without Plowing, states that in recent years, many countries have
preferred to cultivate soil at a depth of 5—-7 cm, achieving this by developing no-till farming systems.
Currently, 21% of the cultivated areas in the USA, 57% in Canada, 50% in Latin America, and 70% in
Paraguay use no-till farming. From an economic efficiency standpoint, this technology remains stable in
agriculture. For many years in our country, the most important soil cultivation practice was deep plowing
with turning the soil layer (frost plowing). In the conducted studies, traditional soil cultivation (under
cotton) and no-till cultivation were comparatively examined. It was concluded that under traditional soil
cultivation (25-27 cm plowing), the production cost increased due to the energy and labor required for
frost plowing before sowing, field preparation, and soil cultivation. Under no-till technology, soil
compaction is prevented because fewer operations are required. Soil porosity increases, and as a result,
the soil bulk density decreases. In other words, due to the activity of microorganisms, a favorable
environment is created in the soil, which increases its fertility.

According to many authors, solving the protein problem and increasing the production of legume
crops, including soybeans, is possible through the application of new cultivation technologies depending
on biological characteristics and variety [8, p.71-74]. O.Q. Chumarliev, N.P. Melikhova, and E.V.
Zinchenko note that soybean is a crop sensitive to soil cultivation, preceding crops, field weed infestation,
and soil moisture [37, p.99]. According to many Russian scientists, under the conditions of production
intensification and specialization, it is extremely important to ensure the proper placement of crops in
the field, crop rotation system, correct selection of preceding crops, and appropriate soil cultivation
methods to increase the productivity and quality of agricultural crops [6, p.215-220]. \/.S. Abasov and
other researchers state that soybean is a universal and technical crop. Since the chemical composition of
soybean is very rich in nutrients, it is used as a food, industrial, and valuable agricultural plant. Increasing
plant protein production is one of the main tasks facing biology and agricultural science [2, p.43]. The
main issue facing agricultural science is to increase soil fertility and improve the productivity and quality
of agricultural crops, with the main factor being the proper implementation of soil cultivation [3, p.387].
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According to other authors, obtaining high yields from soybean varieties is possible when suitable
varieties are selected, optimal soil cultivation practices are applied, and fertilizers and chemical agents
are used correctly [7, p.88-95]. Shabaldas O.Q., Voyskovoy A.l., and Golub A.S. note that minimizing soil
cultivation against the background of herbicide use allows obtaining 2.35 t/ha of soybean seed yield and
saving 21-36% on fuel and lubricants [10, p.31-35]. Soybean, being a highly profitable crop in the
agricultural sector, has great economic, ecological, and social importance. Among leguminous crops in
the world, soybean ranks first in oil production. The soybean cultivation area amounts to 120 million
hectares, accounting for 60% of the vegetable oil produced, and in 2015 soybean production reached
320 million tons. In Russia’s Krasnodar region, soybean grain yield was 2.0 t/ha, which was economically
profitable. The effect of different tillage depths, irrigation methods, and fertilizer rates on soybean
branching is shown in Table 3.2.

At a plowing depth of 15-20 cm, with pivot irrigation applied and a fertilizer rate of NSOP60K40
kg per hectare, the number of branches per plant during the seed maturation phase was 12.4. In the
variant with pivot irrigation and a fertilizer rate of NT00P80K50 kg per hectare, the number of branches
per plant during the seed maturation phase was 14.5. At the same 15-20 cm plowing depth, with drip
irrigation and a fertilizer rate of NSOP60K40 kg per hectare, the number of branches per plant during
the seed maturation phase was 14.7, while with drip irrigation and N 100P80K50 kg per hectare fertilizer
rate, the number of branches was 16.8.

At a plowing depth of 20-25 cm, with pivot irrigation and NSOP60K40 kg fertilizer rate per
hectare, the number of branches per plant during the seed maturation phase was 13.6, and with pivot
irrigation and N100P80K50 kg fertilizer rate, the number was 16.6. In the variant with drip irrigation at
the same 20-25 cm plowing depth, and N8OP60K40 kg fertilizer rate, the number of branches per plant
during the seed maturation phase was 17.9, while with drip irrigation and N100P80K50 kg fertilizer rate
per hectare, the number was 19.5 [4, p. 120-122].

As seen, the applied agrotechnical measures have had varying effects on the number of branches
per soybean plant. For instance, in the variant with 15-20 cm plowing depth, pivot irrigation, and
NBOP60K40 kg fertilizer rate, the number of branches per plant was 12.4, while under the same plowing
and irrigation conditions with N100P80K50 kg fertilizer rate, the number was 14.5. With drip irrigation,
these indicators were higher — 14.7 and 16.8, respectively. In the 20-25 cm plowing depth variants, the
number of branches was higher — 13.6, 16.6, 17.9, and 19.5. It is once again evident that in variants
with deeper plowing, drip irrigation systems, and N100P80K50 Kgq fertilizer rate per hectare, the number
of branches per plant was significantly higher.

Table 1
Effect of Different Tillage Depths, Irrigation Methods, and Fertilizer Rates on Soybean Branching
(number per plant)
Variants
Plowing Depth (cm) | Irrigation Method | Fertilizer Rate (kg/ha) Number of Branches per Plant
15-20 cm Pivot irrigation NsoPsoK40 124
N100PsgoKso 14.5
Drip irrigation NsoPsoKao 14.7.
N100PsoKs0 16.8
20-25cm Pivot irrigation NsoPsoK4o 13.6
N100PsoK's0 16.6
Drip irrigation NsoPsoK40 17.9
N100PsoKs0 19.5

The world’s largest soybean exporters are the USA, Brazil, and Argentina, and the area of soybean
cultivation continues to expand every year. In soybean green mass, there are 217 grams of digestible
protein per feed unit, in feed beans 218 grams, in vetch 201 grams, and in green peas 175 grams. In
soybean grain, there are 223 grams of digestible protein per feed unit, in lupine 245 grams, in green peas
158 grams, in sainfoin 186 grams, in vetch 210 grams, and in feed beans 211 grams.

The main reasons for further expanding soybean cultivation areas are not only to minimize the
country’s dependence on imported feed for livestock but also due to the high export potential of the crop.
Although Azerbaijan currently provides 98% of its domestic demand for poultry products, more than 85%
of feed supply in this sector depends on imports. A large portion of imported feed consists of soybeans,
which means a significant outflow of foreign currency from the country.

While the value of this crop is more directly felt by poultry and dairy producers, crop farms are still
not very interested in its cultivation. Soybean is valuable not only as a crop but also beneficial for the soll.
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When grown in rotation with cereals or corn, soy enriches the soil with nitrogen. Since it ensures the
natural atmospheric nitrogen cycle in the soil, it has a low demand for nitrogen fertilizers. It is also less
water-demanding than corn or cotton.

In Azerbaijan, to strengthen feed production and reduce import dependency in this sector,
“AzerSugar” LLC has already taken relevant steps. In 2023, test sowings of soybeans were carried out on
38 hectares, and it was determined that this crop can be grown in irrigated conditions in Azerbaijan both
as a main and as a secondary crop. Valuable experience has been gained in soybean cultivation, and in
2024, efforts are underway to expand soybean planting areas.

Because soybeans are rich in protein, they are cultivated for food, feed, and technical purposes.

Soybean is a plant sensitive to fertilization. Experiments have shown that to produce 20 centners
of grain yield, soybean absorbs 142 kg of nitrogen (N), 32 kg of phosphorus (P-0s), and 35 kg of potassium
(K20). It is advisable to apply 150 kg of ammophos fertilizer under the main plowing. Up to 60 kg of urea
is applied together with sowing. Since soybean fixes atmospheric nitrogen and accumulates it in the soll,
nitrogen fertilizer is only needed during the initial germination and early growth stages of the seeds. In
later stages, nitrogen feeding negatively affects the development of nitrogen-fixing bacteria in the roots.
At the same time, it is considered appropriate to carry out one foliar feeding with complex microfertilizers
during the vegetation period.

For the initial weed control, spraying the soil with a soil herbicide immediately after sowing is
considered an effective early-stage measure. In later stages, when weeds appear, additional herbicide
spraying should be performed. In small farms, cultivation at a depth of 6-8 cm can be done; however, the
cultivator cannot destroy all weeds. During the vegetation period, insecticides are used against spider
mites and leaf-eating insects, and fungicides are used against diseases.

Mainly, chestnut, light-chestnut, and gray-brown soils with good water supply are suitable for
soybean. In crop rotation, soybean can be cultivated after cereals, corn, and cotton, but should not be
planted after soybean, sunflower, annual grain-legumes, or perennial lequminous forage crops. Soybean
is a heat- and moisture-loving crop. During flowering and maturation, it requires a temperature of 18—
25°C. Seeds germinate at 6-8°C, and seedlings can tolerate spring frosts around 2-5°C. The plant requires
the most water during the flowering and seed-filling stages. The transpiration coefficient is about 600.
The flowering phase lasts 15—-40 days, and up to 80 days in late-maturing varieties. Soybean is a short-
day plant. Apart from saline and alkaline soils, other soil types are suitable for soybean. It grows best in
neutral soils with a pH of 6.5-7.0.

For sowing, R1 reproduction variety seeds should be used. Before sowing, seeds must be treated
with azotobacter, bioprotectors, and fungicides. Seed treatment can be performed by the semi-dry
method. Depending on the seed mass, 50-90 kg (400-600 thousand viable seeds) should be sown per
hectare. Soybean can be sown in rows with 45-60 cm spacing using the point-row method. Sowing is
carried out when the soil temperature in the sowing layer reaches 10—12°C. Seeds are sown in moist soll,
or irrigation is carried out immediately after sowing.

The effect of different tillage depths, irrigation methods, and fertilizer rates on the structural
indicators of the soybean variety Sigaliya is presented in Table 3.3.

At a plowing depth of 15-20 cm, with pivot irrigation and a fertilizer rate of NSOP60K40 kg/ha,
the number of pods per plant was 17.6, the number of seeds per plant was 36.2, and the total seed
weight per plant was 7.8 g. With pivot irrigation and N100P80K50 kg/ha fertilizer rate, the number of
pods per plant was 20.6, the number of seeds per plant was 38.5, and the seed weight per plant was 8.6
g.

At the same 15-20 cm plowing depth, with drip irrigation and N8OP60K40 kg/ha fertilizer rate,
the number of pods per plant was 23.6, the number of seeds per plant was 45.1, and the total seed
weight per plant was 8.9 g. Under drip irrigation and N100P80K50 kg/ha, the number of pods per plant
was 25.8, the number of seeds per plant was 54.6, and the total seed weight per plant was 12.1 g.

At a plowing depth of 20-25 cm, with pivot irrigation and NSOP60K40 kg/ha, the number of pods
per plant was 18. 1, the number of seeds per plant was 38.3, and the total seed weight per plant was 8.4
g. Under pivot irrigation and N100P80K50 kg/ha, the number of pods per plant was 22.6, the number of
seeds per plant was 4 1.2, and the total seed weight per plant was 10.1 g.

At a plowing depth of 20-25 cm, with drip irrigation and N8OP60K40 kg/ha, the number of pods
per plant was 24.3, the number of seeds per plant was 48.8, and the total seed weight per plant was
12.7 g. Under drip irrigation and N 100P80K50 kg/ha, the number of pods per plant was 27.4, the number
of seeds per plant was 56.7, and the total seed weight per plant was 14.0 g.
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According to the methodology, at a plowing depth of 15-20 cm, with pivot irrigation and a
fertilizer rate of NSOP60K40 kg/ha, the number of branches per plant was 12.4. Under the same plowing
and irrigation conditions, with a fertilizer rate of N100P80K50 kg/ha, the number of branches per plant
was 14.5. In drip irrigation, these indicators were higher — 14.7 and 16.8, respectively. In the variant
with a plowing depth of 20-25 cm, the number of branches was higher — 13.6, 16.6, 17.9, and 19.5,
respectively. Once again, it is evident that in variants with deeper plowing, drip irrigation systems, and
N100P80K50 kg/ha fertilizer rate, the number of branches per plant was significantly higher.

At a plowing depth of 20-25 cm, with drip irrigation and a fertilizer rate of NSOP60K40 kg/ha, the
number of pods per plant was 24.3, the number of seeds per plant was 48.8, and the seed weight per
plant was 12.7 grams. Under drip irrigation and a fertilizer rate of N100P80K50 kg/ha, the number of
pods per plant was 27.4, the number of seeds per plant was 56.7, and the seed weight per plant was 14.0
grams.

Table 2
Effect of Different Tillage Depths, Irrigation Methods, and Fertilizer Rates on the Number of Pods,
Number of Seeds, and Seed Weight per Plant of the Soybean Variety Sigaliya

Variants .
Plowing Depth Irrigation Fertilizer Rate Numg[er Otf pods per Numz/bje{r otf Seeds per See%[W ezg ht per
(cm) Method (kg/ha) ant (pcs) ant (pcs) ant (g)

15-20 cm Pivot NsoPesoK40 17.6 36.2 7.8
irrigation N100PsoKs0 20,6 38.5 8.6

Drip irrigation NgoPsoK4o 23,6 45.1 8.9
N100PsoKs0 25,8 54.6 12.1

20-25cm Pivot NsoPsoK40 18.1 38.3 8.4
irrigation N100PsoKs0 22.6 41.2 10.1
Drip irrigation NgoPsoK40 24.3 48.8 12.7
N100PsoKso 27.4 56.7 14.0
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CELLULOSE OF JERUSALEM ARTICHOKE: RELATIONSHIP BETWEEN ELEMENTAL COMPOSITION,
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Abstract

The cellulose fraction of Helianthus tuberosus L. (Jerusalem artichoke) represents a
promising feedstock for biotechnological conversion owing to its renewable origin, abundance, and
structural attributes. This paper presents a synthesis of current knowledge on the elemental
composition, structural characteristics (notably crystallinity and polymerization), and resulting
biotechnological potential of Jerusalem artichoke cellulose. Analysed studies reveal that stems of
the plant yield a-cellulose contents in excess of 95 % following mechanical and chemical
treatments, and display crystallinity indices (Crl) sufficient to support enzymatic accessibility. For
example, one study reported cellulose yields from the pith at 65.2 % and a-cellulose content 96—
98 % following processing. Trace element analysis shows presence of Si, Ca, Mg and K in the
biomass, which influence hydrogen-bonding networks and thus microfibril stacking. The degree of
polymerization (DP), often measured by solution viscosity methods, correlates with pretreatment
strategy and subsequent hydrolysis efficiency. Consideration of structure—function relationships
underscores that lower crystallinity and optimal DP values enhance enzymatic hydrolysis and
microbial bioconversion yield. Pretreatment methods (alkali, acid, enzymatic) alter elemental and
structural parameters, improving biotechnological outcomes. Altogether, the interrelation of
elemental composition, structural state and bioprocess performance suggests Jerusalem artichoke
cellulose is a viable precursor for value-added products (e.g., xylitol, bioethanol, nanocellulose)
within the biomass-based economy. Understanding these linkages forms the basis for optimizing
feedstock preparation and microbial conversion steps.

Keywords: jerusalem artichoke; a-cellulose; crystallinity index; polymerization degree; trace
elements; bioconversion;, lignocellulosic biomass

The agricultural crop Jerusalem artichoke (Helianthus tuberosus L.) has recently garnered growing
attention as a high-yielding biomass source capable of thriving on marginal or saline soils where other
crops fail. Its adaptability to arid climates, resistance to pests, and minimal fertilizer requirements make
it a sustainable candidate for renewable biomass production. From an agro-industrial perspective, the
plant offers a dual advantage: its tubers are rich in inulin for food and pharmaceutical industries, while
the aerial biomass (stems, leaves, and residues) serves as a significant source of lignocellulosic material
for biotechnological conversion.

Among its major biochemical constituents, the cellulose fraction is the most abundant and
functionally valuable polymer. Structurally, cellulose is a linear polysaccharide composed of B-1,4-linked
D-glucose units forming extensive hydrogen-bond networks that create microfibrils with crystalline and
amorphous domains. In Jerusalem artichoke, the cellulose fraction accounts for approximately 30—40 %
of dry biomass, depending on cultivar, harvest stage, and processing method. Its physicochemical
features—particularly crystallinity and polymerization—determine accessibility to hydrolytic enzymes
and thus the efficiency of downstream microbial conversion.

Elemental composition studies have revealed that beyond the primary constituents carbon (C),
hydrogen (H), and oxygen (O), the biomass retains minor but functionally important inorganic elements
such as magnesium (Mg), silicon (Si), calcium (Ca), and potassium (K). These trace elements are often
bound within the lignocellulosic matrix or associated with pectic and hemicellulosic components. Their
presence influences the supramolecular organization of the plant cell wall, promoting or restricting
hydrogen bonding between cellulose chains and modifying microfibril packing density. Silicon and
calcium, for instance, contribute to mechanical strength and resistance to enzymatic degradation, while
magnesium and potassium can act as catalytic cofactors in oxidative or hydrolytic reactions during
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bioprocessing. The relative abundance of these elements also affects ash content and the efficiency of
pretreatment processes, as observed in thermal and alkaline hydrolysis experiments.

Structural attributes of the cellulose such as crystallinity and polymerization degree critically
determine reactivity in downstream processing. X-ray diffraction (XRD) and infrared spectroscopy (FTIR)
have been used to quantify the crystalline-to-amorphous ratio, using the parameter Crl = (1200-
lam)/1200. For the Jerusalem artichoke stem pith, cellulose content reached ~67.7 % with Crl values
among the higher range reported, and a specific surface area of ~37.6 m?/g. The polymerization degree
was measured by viscosity in copper ethylenediamine solutions, linking molecular chain length to
hydrolytic accessibility.

From a biotechnological standpoint, these structural and compositional features influence
enzymatic hydrolysis rates and microbial conversion yields. Lower crystallinity and lower DP tend to
improve cellulose digestibility, as do pretreatment steps which remove hemicellulose and lignin, reduce
ash and trace-metal load, and increase specific surface area. The reviewed literature indicates that
isolating high-quality cellulose (a-cellulose 96-98 %) from Jerusalem artichoke stems is feasible,
positioning the biomass as a viable raw material for applications such as xylitol production, bioethanol
or biodegradable composites. Importantly, choosing cultivars with favourable elemental composition and
processing them to reduce crystallinity enhances conversion efficiency.

In conclusion, the relationship between elemental composition, structural parameters and
biotechnological potential in Jerusalem artichoke cellulose is strongly supported in recent studies.
Optimising feedstock selection (cultivar and plant part), preprocessing (chemical/mechanical) and
analytical characterisation (elemental, crystallinity, DP) is essential for advancing its use in bioconversion
technologies. Future work should integrate compositional-structural data with enzymatic hydrolysis
kinetics and microbial fermentation outcomes to close the loop from raw biomass to value-added
product.
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Abstract

This study explores the application and experimental adaptation of specially developed
integrated chemical analysis techniques for the comprehensive quantitative and qualitative
investigation of the formation and modification of selected solid-phase products arising from
heterophase CRE-conversion processes involving anhydrous copper (ll) sulfate and natural
Armenian quartzites.

AHHOmMayus

V3yyeHbl BONPOCbI NPUMEHEeHUS U BO3MOXCHOCMU 3KCNepumeHmasabHol adanmauuu
CNeuuabHo  paspabomarHbIX — KOMNJIEKCHbIX —~ MemodoB8  XUMUYeckoeo  aHasiu3a — oJis
KOJIUYeCcmBeHHO-Ka4ecmaeHHo20 UCC/IedoBaHus 0bpazoBaHus U Moougukayuu HeKomopbixX
mBepoogasHebix NPoOOYKMoB npouyeccos 2emepogaszHozo BLIP-npespaujeHus 6e3800H020
cysibchama meou (1) u NPUPOOHBIX APMAHCKUX KBAPUUMOB.

Keywords: CRE-conversions, qualitative and quantitative analysis, photoelectrocolorimetry.
Kntovesble cnoBa: BLIP-npespaujeHusi, Ka4ecmBeHHbIl U KOJUuYeCmBeHHbIU aHaaus,
$hOmMOo3/1eKMPOKOI0PUMEMPUS.

BsedeHue

Paboma nocasueHa Bonpocam NpUMeHeHUs U 3KCcnepumeHmasibHol adanmauuu pazpabomanHbIx
Hamu 08YyxX KOMNJIEKCHbIX Memo00B XUMUYECKO20 aHA/Iu3a NpuU U3y4eHuu HeKomopbix NPOUEccos no
2emepogasHomy  NPespawieHuro  pas/iudHbIiX — MBepoopasHbIX HEeOP2aHUYeCKux coeduHeHul U
mamepuasios noo Bo30elicmBueM UenHbIX 2a30¢pasHbix peakyuld (BLIP-npouecckl) [1-4]. [Jns
Ka4yecmBeHHo20 U KOJIUYeCmBeHH020 aHAAU3d Pa3zHOPOOHbIX UCXOOHbIX MBEepoodasHbIX U 2a30(pasHbIX
coeduHeHuld U NPOOYKMOB UX NpespawjeHuss npu BLIP-npoueccax, a makx#e ¢ Uebko
3KCNepumMeHmasbHo20 dUa2HOCMUPOBAHUS NPOUECCOB NPpeBpauleHus (kak 8 maepool, mak u 8 2a3oBol
aze) 8 yesom WUPOKO NPUMEHSIFOMCA PA3/IUYHbIE COBPEMEHHbIE GU3UKO-XUMUYecKue u 0p. Memoobi:
2azosas xpomamoepagus, IlNP-paduocnekmpockonuss (Memod 37eKMPOHHO20 NAPAMAZHUMHO20
Pe30HAaHcCa), MeccbayspoBCcKas Cnekmpockonus, MIK-cnekmpocKonusl, CKaHUPYHOW,As 371eKMPOHHAS MUK-
pockonus (COM), peHmeeHogazosbil U peHmeeHoOCMpPYKMYpPHbIU, CnekmpasibHbIl, cnekmpozpagpuyec-
Kud, amoMHO-adcopbyUOHHbIU, OMO31eKMPOKOSIOPUMEMPUS U PA3IUYHBIE “4UCMO-XUMUYEeCcKUe, Kakx,
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Hanpumep, CcuuKamHsbil, Becosod, KomniekcoHomempuyeckud, todomempuyeckuld u Op. Cnocobbl
aHanusa. AHasu3bl NPOBOOSIMCS (UCX00s U3 yc/108Ul U MeMOOUKU) U 00, U NO OKOHYAHUU, U B MeYeHue
onbima. OO0HaKo, Kaxobil ucciedyembili  HoBbIU — XUMUYEeCKUl  Npouecc npespawieHus U
CUHMEe3UPOBAHHbLIE B pe3ysibmame COoeouHeHUs U Beujecmaad 0bbekmuBHO mpebyrom CcBoe20
adanmupoBaHHo20 UHOUBUOYAIbHO20 NOOX00d. [1pu 3mom Heobxo0umMo y4ecmb NPAKMUYecKyro B03-
MOMCHOCMb OCYWeCMBJIeHUs aHAU3d, BpemMeHHol Gakmop NOoJyYeHus aHAAUMUYeckux OAaHHbIX, a
Makxe 0cobeHHOCMU UCC/Ie00BaHUSI KUHeMUKU U OUHAMUKU KOHKpemHo20 BLIP-npouecca. lpu u3yde-
HUU C/IOXCHbIX NO cCBOeMY MexaHu3my BLIP-peakuud, 20e npucymcmayem u CUHmMe3Uupyemcsi MHOMECMBO
pasHo20 poda U K/aacca sewecms U CoeouHeHul, YKasavHble mpeboBaHus ocobo akmyadsibHbl.
OCHOBAHHbIE HA U3BECMHbIX MEMOOUKAX U NoOX00ax MoOUPUUUPOBAHHbBIE CNOCObbI XUMUYECK02020
aHanusa, Komopble paccmampusaromcss 8 0aHHol pabome, cneyuasbHo paspabomarbl U
aKmMyanu3upoBaHbl 018 OCYUWeCMBICHUS KOHKPemHbIX UCCIe008aHUl U yHUMBbIBArOmM CNeyuduKy usy-
YeHUs CONPSXeHHbIX 2emepogasHbix BLIP-peakyud.

[lepsas Memoouka

lepsbil u3 npedcmasieHHbIX cnocobos bbi1 UCNOIb308AH NPU U3yYeHuU BLIP-npespauwieHus 6es-
Bo0Ho20 cysibgpama medu (1) CuSO, [5]. C yesnbro npoBedeHus 3KCnpecc-aHanu3a 3KCNepuUMeHmMabHbIX
06pasuos Ha codepxcaHue maepoopasHbiX NPOOYKMOB npespauieHus cyibgpama meou (1), makux Kak
Cu,0, CuO, Cu u camol Henpopeazuposaswel cmecu CuSO, 6bbina paspabomaHa cneyuasibHas
MOOUPUUUPOBAHHAA MemoOUKd XUMUYecKoeo aHasiu3d no COBMECmHOMY onpedesneHuto meodu, ee
OKUCJI0B U Cy/ibhama meodu Ha 0CHOBE U3BECMHbIX IUMEPAMYyPHbIX OaHHbIX [6, 7]. [JaHHas memoouka
No380/19em OCYUeCMBUMb Ka4eCmBeHHbIU U KOJIU4ecmBeHHbIU aHanu3bl mBsepoogasHol cmecu,
cocmosiwed u3 Cu, CuO, Cu,O0 u CuSO, pasnuyHbix KoHueHmpayud. M3 Bcex onpedesisiembix
MemoOouKoUd KOMNOHeHMOoB BOOOPACMBOPUMbIM SB/ISSMCA MOJIbKO Cy/bdam medu. C uesibro Bbl0eseHus
eemuokcuda medu Cu,0 B kayecmae cesrekmuBHO20 pacMBOPUMEJIsi UCNOJIb308AJICS BOOHbLIU pacmaop

xnopuda amorus NH,CI . BeideneHue Cu,O ocyuwecmsnsiocs 8 BoccmaHosumesbHol cpede npu

OMCYyMCMBUU PACMBOPEHHO20 KUC/0podd, Ymobhkl uzbexcams u3sJieqyeHus Meou BMecme C 3aKUChHO.
SOma cmadus nposodunack B NPUCYMCMBUE BOCCMAHOBUMENS — MOYeBUHbI  (Kapbamuo,

kapborunduamud) NH,CONH, (CH,N,0, CO(NH,),), npu kunsdeHuu u npodyske cucmemsi
UHEepMHbIM 2a30M (ap2oHoMm). Kcnosb3osaHue ackopbuHosou kuciomsi (BumamuH C) CgHgOg ¢
X/10pUOOM AMMOHUSI NO3BOJISIZIO PACMBOPUMb BCE KOMNOHEHMb! aHasausupyemold npobsi, kpome Cu .

Meob aHanu3upoBanack Nocae ee NpedsapumesibHo20 pacmBopeHUs: B HebOsIbUOM KOJIuYeCmBe KOH-
yeHmpuposaHHou aszomHol kuciomsi HNO;. /s KonuyecmseHHO20 aHanu3a ucnosib308ascs

¢omokos1opumempuyeckuii Memod onpedesieHus, 0CHOBAHHbIL Ha cnocobHocmu uoHa Cu®* obpasosbi-
sameb 8 ammuayHom pacmseope NH,OH uHmeHcusHo okpaweHHbIl Komniekc cuHe2o ysema. Koaopu-

Mempusi NpoBOOU/IACL HA KOJI0pUMempe pomOo3/1eKmpUuYeCcKoM KOHUEeHmMpauUuoHHomM mapku “KFK-2MP
ZOMZ". KonuyecmseHHbIU pacdem u obpabomka pesysibmamos 8 Xode aHaau3a npou3soousIuChb
CO2/1ACHO HUX(enpuBeoeHHbIM popMy/Iam.

kDV\V
1. Codepsarue Cu u CuSO, . Me o, :% ;
np
2. CymmapHoe codepwaHue Cu 8 CuO, Cu,0 u memaniuyeckod — medu:
kD,V,V
Mey +Meyo +Meyo =—5+—
V.,
. {PAYAYS
3. CodepxcaHue memasiuyeckol Medu: Mg, = —2— -
np
: kDV,V " : M
4. Codepxcarue Cu 8 CU,0 & Mg, =——d——Mggo, , Mgy =My o —% oM,
np Cu
mCu _ ' mCu .
npu (0107, mg, =084 mg, o npu— ) 0.107 ,
Mey,0 Mey,0
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KD,V,V "
5. Codepaarue Cu 8 CUO (Mg ): Moo =—2— Mgy o — Mg, ;

np

M Ccuso,

6. OnpedeneHue % -o2o codepxcaHusi CuSO, : CuSO, = ® Meyso, 100 %

Cu
M Cu,0

7. Onpedenerue % -o2o codepxcarusi Cu,0 : Cu,0 = ———
2M, ea

M, ,*100 % ;

8. Onpedernerue % -020 codepxcarusi CuO : CuO = Mao_, Mgyo @100 %
cu®d

. m
9. OnpedesieHue % -020 codepxcaHus memasiudeckold medu: Cu=—2e100% , ode: k -
a

2padyupoBoYHbIl KoagppuuyueHm, me/ma (0.251); D —onmuyeckas niomHOCMb, & — Hasecka obpasud,
me (200); V' — obbem 80Ok, nowedwuli Ha ommbisky CuSO,, ma (100); V' — obbem pacmsopa,

nosyyeHHozo pacmsopeHuem CuSO, +Cu,0+Cu, mn (500); V' — obbem pacmsopd, NosyyeHHo20

pacmsopeHuem Cu , mn (500); V" — o6bem pacmsopa, nosyqerHo20 pacmaopeHuem Cu,0 +CuSO, , ma

(500);V,,,V,,, V,,, V,, —06bem pacmsopa, omobparHo2o 07151 NOJIy4eHUs OKpauIeHHo20 pacmaopd, M/

(20); V;, V,, V3, V,— 06bem nonyyeHHoz2o okpaweHHo2o pacmsopa, ma (100). BeposmHsit npoueHm
owubku 0aHHol MemoOuKku, B 3aBUCUMOCMU OM KOHUEHmMPayuu onpeoesisseMbiX KOMNOHeHMOoB B
aHau3upyeMom KOHKpemHom obpasue, cocmassisi 2+10 % .

Bmopas memoouka

L1715 nposedeHus aHau3a skcnepumMeHmasbHbIX 06paszuos 8 [8-10] no onpedesneHuro CO0epIaHus
0bwez0 xene3a 8 UCXOOHOM NpupodHoM U BLIP-nepepabomarHsix kKBapyumax (8 nepecdeme Ha Fe,0,)
Ha ocHoBe O0aHHbIX [11] 6bina pa3pabomaHa MoOUPUUUPOBAHHAS KOMNIEKCHAS CU/IUKAMHO-
pomomempuyeckas MemoouKa aHaau3a, 0719 onpedesieHus Koau4ecmsa obuie2o xene3a s % macc.. Kak
U3BeCmMHo, 0718 onpedesieHUs] MaJibIX KOUYeCMB Xe1e3d WUPOKO UCNO/b3YHMCS pomomempuyeckue
MemoObl AHAU3d, OCHOBAHHbLIE HA CNOCOBHOCMU U3MeHeHUsl cmeneHu abcopbyuu pacmaopos
KOMNJIeKcoB Fe C  pasiuyHbIMU  pedzeHmamu.  PaspabomaHHas  KOMOUHUPOBAHHAS
omokosiopumMempuyeckas MemoouKa XUMUYeCKo20 aHaau3a paccqyumana 0Jis onpeodesieHust #esesd 8
CU/TUKaMHbIX 20PHbIX Nopodax npu coodepxcaHuu 0.05+8.00 % obwieeo xcene3a. OHa OCHOBAHA HA
cnocobHocmu xeneza Fe (lll) obpazosbisams ¢ cynbgocanuyuiosol Kuciomol (5-0ueudpam
C,H;O,S*2H,0) 8 ammuayHom pacmsope (NH,OH ) sHympukomniekcHoe coeduHeHue (npu
pH =8.5+11.5), okpaweHHoe B cuHull ysem. EC/Iu B aHasu3upyemom pacmaope npucymcmayem Fe (ll),

MO OHO OKUC/IAeMCA B AMMUAYHOU cpede KUC/IopooomM B030yXa U UHMEHCUBHOCMb OKPACKU KOMNJIeKCa
6ydem NponopuUOHA/IbHA 06UEMy COOPHCAHUKD Hee3d (Npu 3MmomM OKpacka ocmaemcs ycmoudusol 8
meyeHuu 00BOJIbHO O0JIUMe/IbHo20 BpemMeHu). BaxcHelwel cmaduel aHaau3a fABa9emcs npouecc
CnJiassieHus KBapyuma ¢ niasHem, 8 cocmas komopozo sxooum coda (Na,CO, ) u 6ypa (Na,B,0; ) 8

coomHoweHuu 2:1 coomsemcmBseHHo. B pe3ysismame nsiassieHus ¢ coool 06pasyromcs pacmaopuMbIe
B BoOe CUUKAMbI U OOHOBPEMEHHO OKUC/ISKOMCS HEeKOMOpble 37eMeHmbl, NO3MoMy 0JI NOJHO20
okucnerusi dobasnsirom cenumpy (NaNO; unu KNO; ), komopas ewse u donosHumesisHo npedoxpaHsem

muanau npu Haau4quu 8 obpasye soccmaHosumesnel. Ho 8 0CHOBHOM cesiumpa 0o0b6asisemcs ¢ YesibHo No-
HUXCeHUs memnepamypb! NidseHUs Coobl. [JI NOSIHOMbI CNJIAB/ICHUS PeKoMeHOYemcs aHaau3upo-
BAMb Gpakyuro KBAapuuma, npedBapumesibHO Xopowlo U3MesIbYeHHYH U 20MO2eHU3UPOBAHHYH), NPOX00sI-
Wyro Yyepez cumo C pasmepom ouamempos omsepcmul 0.075 mm. [lanee, BbiujenaqyusaHuem
nosy4yeHHo20 cnsiasa Boool u cossHold Kucaomod (HCl) cmaHoBumcs BO3MOXMCHLIM Nepesecmu U3
KBapyuma 8 pacmsop UoHb! Fe . Bbibop HCl 8 kavecmse pacmaopumesis 06yCc/ioB/1ieH mem, 4mo OHA
20pazoo MeHee Opya2ux Kucom mewaem 0asabHelwemy onpeoesieHuro 3ene3a. s Koau4ecmseHHo20
aHanu3a ucnosb308ascsl omokosopumempuyeckuti memod onpedeneHus. [1os1y4eHHble pacmaopsl
KOJ10pUMempytom € NOMOUWIbH KOHUEHMPAUUOHHO20 pOmOo31eKmpoKoaopumMempa. [iis oaHHou memo-
keV,eD

1440

ouku obujee codepxcaHue xeneza (% macc.) onpedensemcsa no ¢opmysne: Fe [% [= Y
[ ]
2
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100 , 2de: k — 2padyuposoyqHbil KosguyueHm, pasHbild 0.214 me; D, —— onmu4eckas nJiomHoCMb

aHa/Iu3upyemMo20 pacmaopa, a — Hagecka ksapuyuma, me; V; — obvem p-pa nocsie BbiWe/1aqyuBaHus,
pasHbil 100 ma; V, —obbem npobbl, ombupaemsiti 07151 Komniekcoobpaszosarus, pasHwit 30 mia. Ynpo-

71D
WeHHbId Bud Gopmysbl: Fe [% |= ———2440  BeposmHbil NpoOueHm OWUGKU npuMeHeHHOU
a

MemooOuKU cocmassisiai 2+8 %, B8 3aBUCUMOCMU OM KOHUEHMPAauuu onpeoesisiemMo20 KOMNOHeHma B
aHanusupyemom obpasue.

Lng anpobayuu u 3KCcnepumeHmasabHo20 UCC/e00BaHuUs U mecmuposaHus obe paspabomaHHsie
MemoOUKU NO BCeM onpedesisseMbiM COOUHEHUSIM U 3/1eMeHMam NpoBeps/iuCh U CPABHUBAJIUCHL C NO-
MOUWbHO OpYy2UX PUIUKO-XUMUYECKUX cNOCcoboB aHasau3a.
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Abstract

The infrastructure projects implemented in the Karabakh and Eastern Zangezur economic
regions mark a new stage in Azerbaijan’s post-conflict economy. The reconstruction of the region
is not limited to the renewal of physical infrastructure but also aims to develop priority sectors
targeted by investments, stimulate entrepreneurship, and enhance social welfare. The attraction
of investments not only accelerates the integration of these territories into the national economic
system but also lays the groundwork for the realization of new production, service, and energy
projects. Alongside the improvement of the investment climate, the application of public—private
sector cooperation ensures a more effective implementation of infrastructure projects.

Keywords: Karabakh, Eastern Zangezur, infrastructure projects, investment potential,
regional development, Azerbaijan economy

Introduction

After the restoration of Azerbaijan’s territorial integrity, the Karabakh and Eastern Zangezur
economic regions have emerged as new strategic zones on the country’s economic and social map. The
reconstruction of these territories is not limited to the renewal of infrastructure-the main objective is to
establish a sustainable economic system, ensure the integration of the region into the national economy,
and secure long-term investment inflows.

The Karabakh and Eastern Zangezur economic regions are among Azerbaijan’s most promising
areas in terms of natural resources, fertile lands, tourism potential, and water and energy reserves. These
factors make the region an attractive destination for both domestic and foreign investors. Investors are
offered opportunities not only to pursue profit but also to operate based on principles of social
responsibility and ecological sustainability.

The infrastructure policy implemented by the state-including the restoration of roads, water and
energy systems, residential areas, and social facilities-enhances the safety and profitability of
investments. Under the leadership of President Ilham Aliyev, the “Great Return” program has become the
main framework document revitalizing the economic life of these regions.

To ensure the effective management of the investment process, the state establishes a robust
system of financial, administrative, and legal guarantees. At the same time, the participation of the
private sector ensures that these projects are implemented in a more innovative, dynamic, and market-
oriented manner. [4]

The success of infrastructure projects in the Karabakh and Eastern Zangezur economic regions
depends not only on the state’s strategic planning but also on the open and competitive environment of
the economy. The investment climate formed in these regions can be regarded as an indicator of the
modernization of Azerbaijan’s overall economic model.

Research Content

The investment potential in the Karabakh and Eastern Zangezur economic regions is highly
diversified, with infrastructure projects serving as the main platform for realizing this potential. The post-
war reconstruction process provides an opportunity to build the region’s economic landscape from the
ground up, necessitating the implementation of a planned and goal-oriented investment policy.

First and foremost, infrastructure investments act as the “base capital” that revitalizes the region’s
economic system [2]. Projects such as roads, power lines, reservoirs, communication networks, and
internet infrastructure not only improve living conditions but also create a foundation for the future
development of industries such as manufacturing, agriculture, and tourism. [6]
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Currently, state-led projects such as the Fuzuli International Airport, the Horadiz-Aghband railway,
and the construction of highways in the Zangilan and Lachin directions are integrating these areas into
the national and regional economic circulation. This infrastructure provides significant logistical
advantages for investors by improving accessibility.

To enhance the efficiency of investment activities, the creation of economic zones in the region is
planned. Projects such as the “Araz Valley Economic Zone” offer specific incentive mechanisms for
foreign capital. These include tax reductions, customs privileges, and legal guarantees for property
protection.

The region’s energy potential further strengthens investment attractiveness. The abundance of
water, wind, and solar resources makes the “green energy zone” concept a tangible reality. In particular,
the Zangilan and Jabrayil districts are considered promising areas for alternative enerqy projects.
Initiatives in this direction hold strategic significance both economically and environmentally.

For investment sustainability, the infrastructure management system must meet modern
standards. The implementation of digital technologies - through “smart village” and “smart city” models
- promotes new forms of economic activity in the region. These systems not only ensure efficient use of
energy, water, and resources but also enhance accountability and transparency in management. [3]

The gradual return of the population enhances the social effectiveness of investments. The
development of infrastructure, the establishment of new residential complexes, and the construction of
schools and hospitals are among the key factors ensuring economic and social stability. [2]

The agricultural sector in the region is also a highly attractive area for investment. The
establishment of agricultural product processing enterprises not only strengthens the provision of the
domestic market but also creates export potential. [7]

The participation of the private sector in these processes is crucial, as it brings innovative
approaches and managerial expertise that make project implementation more efficient. By cooperating
with the private sector, the state shares risks and optimizes the use of economic resources. Such
partnerships play an important role both financially and socially. The involvement of private companies
in projects creates employment opportunities for local communities, strengthens social infrastructure,
and supports the social integration of the region. The increase in investment flows also enhances the
region’s reputation within the international economic system. The Karabakh and Eastern Zangezur
economic regions are no longer merely zones of reconstruction but possess the potential to become
regional business hubs in the future.

Projects implemented in modern technologies, logistics, agriculture, tourism, and energy sectors
contribute to building a diversified economic structure. This process supports the strengthening of
economic diversification across the country.

Institutional stability is a key factor for the long-term protection of investments. Legal guarantees
and equal conditions for business are considered fundamental principles in the state’s economic policy.
Establishing unified digital platforms for managing investments in the region is regarded as an essential
step. This facilitates project monitoring and ensures more flexible communication between investors and
the state. The growth of investments simultaneously boosts the economic activity of local entrepreneurs.
With the participation of the returning population, new business initiatives emerge, local markets are
formed, and economic dynamics are strengthened.

The preservation of social, ecological, and economic sustainability constitutes one of the main
pillars of the region’s development strategy. The assessment of the environmental impact of investment
projects is considered a necessary mechanism in this regard. Investment projects implemented in the
Karabakh and Eastern Zangezur economic regions are not solely aimed at economic profit. These projects
form an integral part of a large-scale development model that ensures Azerbaijan’s national unity, social
Justice, and regional equality.

Conclusion

It should be noted that the Karabakh and Eastern Zangezur economic regions may become one of
the most dynamically developing zones of Azerbaijan in the coming years. The restoration of
infrastructure and the attraction of investments are among the main mechanisms ensuring the economic
independence and social stability of these regions.

For the effective allocation of investments, it is essential to maintain consistency in state policy,
protect the legal environment, and provide reliable guarantees for foreign capital. The participation of
the private sector in this process can enhance capital growth and improve management efficiency.
Cooperation between the state and the private sector can make the investment environment more stable
and competitive.
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The investment potential of infrastructure projects in the Karabakh and Eastern Zangezur
economic regions shapes the new face of Azerbaijan’s economic development. The revival of these
regions strengthens confidence in the country’s future and demonstrates the realization of a modern
economic model.
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Abstract

The article discusses the impact of digitalization in the construction sector on costs and time
resources in construction. The role of digitalization in the construction sector is very important in
the modern era. The article analyzes the use of traditional methods and modern technologies in a
comparative manner. Digitalization technologies in the construction sector, which include cloud
technologies, 3D modeling, BIM, and identifies efficiency differences between traditional
technologies. As part of the research, statistical data obtained from various sources and real
project examples were analyzed. Currently, BIM application is not widespread in Azerbaijan. The
effectiveness of BIM application in the Azerbaijani construction sector is explained on a real project
and its advantages are shown. In addition, information is reflected on the role of modern
technologies in order to increase the efficiency of management in the construction sector.
Information is reflected on the application of modern technologies in order to minimize errors in
team work in construction projects.

In general, this study is useful for specialists working on construction projects to obtain
information about the effectiveness of the application of modern digital technologies.

Keywords: BIM, digitalization, cost, time, construction efficiency.

Introduction. In the modern era, the construction industry is rapidly digitizing, and one of the most
important components of this process is Building Information Modeling (BIM) technology. BIM is a digital
approach that has revolutionized the planning, execution, and management of construction projects.
This system facilitates coordination and information exchange between participants in the fields of
architecture, engineering, and construction, resulting in increased project efficiency, reduced errors, and
more optimal use of resources. BIM technology makes the entire construction process — from initial
design to the operational phase of the facility — more transparent and manageable by integrating project
data. Through this system, project participants can build a virtual model of the facility and identify
possible technical and financial problems in advance, which prevents both time losses and excess costs.
Studies show that in projects where BIM is applied, construction time is shortened by an average of 20-
30%, and costs are reduced by 10-15%. However, the level of BIM application varies significantly between
countries. For example, while the adoption of this technology in the United States is over 70%, in
developing countries, including Azerbaijan, this figure is only 10-18%. The main reasons for this
difference include the level of economic development, weak technological infrastructure, and low
awareness of BIM. The purpose of the current study is to comparatively analyze the impact of BIM on
project duration and costs, as well as to assess the main factors determining this impact. For this purpose,
analyses conducted on real projects are used. The research results show that the correct implementation
of BIM significantly improves project management, collaboration between stakeholders, and decision-
making processes. Thus, this article aims to scientifically prove the effectiveness of the application of BIM
in construction projects in terms of reducing costs, optimizing time, and improving quality, and to
emphasize the importance of its widespread application.

Analysis of recent research and publications. Recently, various studies have been conducted around
the world on the impact of modern technologies on criteria such as time and cost.
[6,7,8,9,10,11,12,13,14] The results of the study show a 20% reduction in time factors and a 10-15%
reduction in cost factors. According to our study, technologies have led to a decrease in questions in the
construction field, the elimination of problems that may arise before the construction of the building is
carried out, and more accurate material classifications, i.e., ultimately, a reduction in cost and time.



XVIII INTERNATIONAL SCIENTIFIC CONFERENCE. STOCKHOLM. SWEDEN. 28-29.10.2025

The purpose of the work is to increase the use of modern digital technologies by people in the
construction sector of Azerbaijan by analyzing the impact of digitalization in the construction sector on
factors such as time and cost.

The main material of the study. Until 50 years ago, construction projects were developed on paper.
It took a long time to develop projects. If there were any changes in the projects, it took a long time to
correct them. In 1982, the AutoCad program was first launched, and this program led to significant
improvements in terms of project development time. [4] In which, moving, copying, and sizing any
element became much easier in the AutoCAd program. For the first time, modern technologies were used
in the preparation of construction drawings. Until the modern era, these technologies were further
developed over time and made the implementation of construction projects even easier. Even though
modern technologies are widely used in the world today, their use has not been widespread in Azerbaijan.
In our research, let's look at the application of a real project prepared with modern technologies.

The construction project of villas on a 2-hectare area located in the Badamdar settlement of Baku
is currently underway. These projects are traditionally prepared mainly in 2D form using the Autocad
program and in 3D form using the Revit program.

In the drawings prepared using the Autocad program, each element is prepared as simple lines, and
the numbers, volumes, and areas of each reinforcement and concrete, architectural elements, and
technological equipment are calculated manually. In the Revit program, materials are applied to each
element. The number, area, and volume of each element are automatically calculated by the program.

Aspect Working on Paper AutoCAD Revit

Initial Release — 1982 2000

Main Purpose Drawing plans and sections by hand 2D/3D CAD — drawing and technical BIM — complete information modeling
documentation of a construction project

Design Type Hand-drawn 2D plans and sketches Mainly 2D. some 3D capabilities Mainly 3D. 2D plans are generated
automatically

Data Nature Limited to graphics and Vector-based drawings Parametric objects. rich information

measurements content

Project Coordination Manual synchronization, prone to Synchronization through multiple The project works through a single

errors files central model

Productivity Slow., high risk of errors File-based, requires additional Model-based. plans, sections, and views

software for visualization update automatically
Main Application Area Architectural sketches, initial ideas Mechanical, architectural, Architectural, structural, and MEP
construction — technical drawings (Mechanical. Electrical, Plumbing)

projects,

Required Experience Level Manual skill and measurement Flexible, but complex 3D models are Parametric and systematic, takes time to

accuracy are important difficult to learn learn but coordination is easier

The 2D Autocad drawings within the scope of the project are given below. The drawings shown
belong to the architectural section and were prepared in Autocad program.
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The lines shown below are constructive lines.
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While developing projects based on the research, 3D files were tested in the nawisworks program
and contradictory points were identified and eliminated. These include columns falling into rooms,
communication pipes intersecting with beams, etc. All detailing work was carried out automatically. In
short, preparing projects with BIM technology is to build the building on a computer without building it.
At this time, all problems that may arise during construction are identified in advance. In addition, all
projects were prepared in the Autodesk Cloud program using cloud technology. [1,3] All projects were
easily accessible by team members. The models used in the projects also greatly simplified construction
work in the field. Construction engineers have the opportunity to visually see each data in 3D form.
Thanks to this, errors in the construction field have been minimized. In addition, in the new development
of modern technologies, project planning can be linked to modeling, and the progress of work can be
monitored visually more easily.

Although changes in 2D models take hours, our changes in 3D models took a few minutes. Since
the lengths of the reinforcements were clear in 3D, the number of cut reinforcements was reduced and
additional costs were avoided. Since the problems identified in advance were resolved before the
construction of the project began, no changes during construction created a lack of information, which
led to savings in terms of time and money. [5,2]

Conclusion. The research conducted and the villa project implemented in the Badamdar settlement
show that the application of modern technologies in the development of construction projects has a
significant impact on the quality, speed and coordination of projects. Previously, construction projects
were developed only on paper, manually and mainly in 2D format. At that time, the preparation of
projects required a long time, and when any changes were made, the correction process took a long time
and the risk of errors was high. This process achieved significant development with the launch of the
AutoCAD program in 1982. Thanks to AutoCAD, moving, copying, sizing and other technical operations
of elements are performed much faster and more accurately than previous manual operations. The
application of this program made it possible to use modern technologies in the preparation of
construction drawings and saved time in the project preparation process. In modern times, the
application of Revit and other BIM (Building Information Modeling) technologies allows projects to be
prepared in 3D format. In the Revit program, the number, area, volume and material properties of each
element are automatically calculated, and potential problems in the project are identified in advance
with the clash detection function. As shown in the study, in a villa project in the Badamdar settlement
of the Republic of Azerbaijan, 3D models were checked for conflict in the Navisworks program and
problem areas were eliminated before the project began. This process allowed engineers to visually
monitor the project and minimize errors in the field. In addition, the use of cloud technologies, especially
with the Autodesk Cloud program, facilitated coordination between project team members. All models
became accessible, and team members could view the project and track changes from any time and from
any location. This made project management more transparent and effective. As a result, modern
technologies — AutoCAD, Revit, BIM and cloud-based programs — not only accelerate the preparation of
construction projects, but also increase the accuracy of the project, ensure optimal use of resources and
allow for the identification of potential problems in advance. Although the fact that the use of these
technologies is not yet widespread in Azerbaijan creates some difficulties in the field, their application
promises great prospects in terms of improving the quality of projects and saving time and financial
resources. The graph below compares the differences in time, cost, and number of errors resulting from
the application of modern technologies in our project.
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Thus, the research conducted shows that the application of modern technologies is a necessary
and important step in the planning, implementation and management of construction projects, and their
widespread application in the future can significantly contribute to the development of the construction
sector in the country.
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Abstract

The article provides a comprehensive analysis of the historical and geographical
development of Southern Kazakhstan during the Late Middle Ages (14%-17t centuries). The study
examines the region’s natural and geographical conditions, political structures, economic systems,
and ethnocultural characteristics based on a wide range of interdisciplinary sources. The works of
medieval authors (al-Idrisi, Ibn Battuta, Rashid al-Din, and others), records of 19th-century Russian
researchers, as well as modern archaeological and cartographic data, were comparatively
analyzed to reconstruct the historical dynamics of the region. The research identified that the
natural and economic systems formed along the Syr Darya, Arys, and Keles rivers had a direct
impact on the political and cultural life of the area. The political and urban functions of medieval
cities such as Turkistan, Otyrar, Sauran, and Syganak were studied, and their place within the
broader Silk Road network was defined. The interrelation between the natural environment and
urbanization, as well as the interaction between nomadic and sedentary cultures, was shown to
be the key driving force in the historical evolution of the region. Furthermore, the significance of
Turkistan as the political and spiritual center of the Kazakh Khanate was examined, emphasizing
its role in preserving historical and geographical continuity. The research findings contribute to
understanding the geographical and civilizational foundations of the ethnic and political
formation of the Kazakh people.

AHOamna

Makanada coHebl opma 2ackipaap keseHiHoeazi (XIV-XVII ag.) OHmMycmik Ka3akcmaHHbIH
mapuxu-2e0epadussibiK - 0amybl  KeweHoi mypoe Kapacmsbipblaobl. 3epmmey  6apbicbiHOa
alimakmeiH mabuau-eeoepapussibik, #azoalibl, Casacu KYpblibIMOAPbI, WApyaulbiibIK #ydeci MeH
2MHOMa0eHU epeKLesnikmepi Kenkbip/ibl 0epekkesdep HeziziHoe masndaHob. Opmazackip/ibik,
asmop/iapobiH eHbekmepi (an-Mopucu, ubH bammyma, Pawud ad-ZuH 3caHe m.6.), XIX 2acbipdazbi
OpbIC 3epmmeyuwliiepiHiH #a3banaapskl, COHOal-aK Kasipei apxeos102Uusi/ibiK #aHe Kapmozpapus ibIk
mamepuanodap NaHAapasibIK Mypabiod CasibICMbIPbl/biN, AUMAakmbiH MApuxu OUHAMUKACh! KAJINbIHA
Kenmipindi. 3epmmey HamuxceciHoe Cbipdapusi, ApbiC XcoHe Kenec e3eHoepi 6olbiHOa
KaabINMAackaH mabuu-3KOHOMUKA/IbIK, HcydenepoiH aldmMakmbiH CAsicU XoHe MadeHU emipiHe
mikenel acep emkeHi aHbiKkmasnobl. TypkicmaH, Omsipap, CaypaH xcoHe CbI2aHaK CUSKMbI
0pPMARAChIP/IbIK KAAaadapobiH CAsicu XaHe YpObaHucmik pesi mandaHbin, onapobiH ¥/bi Xibek
XHCOJIbI KeHicmiziHoeai opHbI alikbIHOAI0bl. Tabuau opma MeH ypbaHu3ayusHbIH 63apa 6aliaHbICkI,
Kewinesi 3aHe ombipbiKWbl MadeHuemmepoiH bIKkNaaodacmeidbi alMakmaiH Mapuxu oamybIHbIH
b6acms! Koseaywibl Kywi 60seaHbl 0anendeHdi. CoHbiMeH Kamap, TypKicmaH KanacbiHbiH Kasak
XAHObI2bIHbIH CASICU X(OHE PyXAHU OpmMasibiabl pemiHoe2i MaHbI3bl KapacmblpbLibin, OHbIH MApUXU-
2eoepausaibik cabakmacmsiKkmbl Cakmayoadzbl pesii abiibiMu mypabioa Heeizdendi. 3epmmey
Hamueniepi Ka3ak XaaKbiHbIH 3MHUKAJIbIK daHe MemaeKemmiK Ka/ibinmacybiHbIH 2e02papusi/ibik,
JH(aHe epKeHuemmiK He2i30epiH myciHoipyee MyMKiHOIK 6epedi.
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Kipicne

CoHabl opma eacbipnap keseHi (XIV-XVII 22.) Ka3ak XasakbiHbIH 3MHUKA/IbIK, CACU 3aHe MadeHU
KasbIinmacy mapuxsiHoazbl wewywi 0ayip 60/1b6in mabbiadsl. by yaksbim apasbiebiHoa Jewmi Kbinwak
KeHicmieiHoe mypki madnanapbiHbiH cascu bipi2yi HomuxceciHoe Ka3ak XaHObIabIHbIH KYPblybl XCy3e2e
acbin, 6ipmymac xaneiK neH memsiekem Kaseinmacmal. Co1 mapuxu yoepicmepoiH e3e2iH0e mypaaH
OHmMycmik Kazakcmad atmazel Kadzak Memaekemmisi2iHi{ 2e02papusasibiK XaHe 6pKeHuemmik
0pMa’sibiabl PeJiiH amKkapobl. [eoepagusibik mypabioaH anzaHoa, OHmycmik Kazakcmad admazbl ¥Jibl
XKibek x3#osbIHbIH He2i3ei MapMakmapb MOabICKAH CMPAame2us/ibiK KeHiCmikme opHanackaH, by/1 oHbIH
exernei 0ayipnepdeH bepi cayda, mMaOeHUem XaHe CasgcammbiH MOBbICKAH HyKmeciHe alHanybiHa
MYMKIHOIK 6ep0i. Tabuau-eeoepadussibik, x3#azoalbiHbIH Ko1al/ibiabl CYyapMaibl €2iHWIIIK NeH Mas
Wwapyauwbl/bieblHbIH Kamap 0amyblHad, a1 2e02pagussibiK OPHAIACYbl CAACU YaHe SKOHOMUKAJIbIK
badiaHbIcmapobiH KeH aykbiMoa epbyiHe Heei3 60/10b!.

OHMycmik KazakcmaHHbIH 2e02padussibik #aHe mapuxu MaHbi3bi Cbip0apus e3eHiHiH 0pma oHe
memerei azbicbl bolibiHOa, Kapamay cinemoepi meH bopandal ¥omanapbiHbiH eme2iHoe KaabinMmackaH
epeKkwe mabuau-madeHu saHowagpmneH moiabi3 balnaHbicmsl. by eHipde mabuaam neH adamam
apeKemiHiH 63apa bIKNAJbl HOMUXCECIHOe 0a3UucmiK epKeHuem 0ambin, OHbIH OPMAsbiKMApbIiHOA ipi
kananap Omeipap, CaypaH, CkigaHak, TypKiCmaH cusgkmbl Opmazdacbipsibik Kaaaadp 6ol Kemepoi.
Cbipdapus 60lbIHOazb! by Kananap mek cayoa MeH KoJieHep OpmasibIKmaph! @&aHa eMec, COHbIMeH bipae
casacu 6usik neH MadeHuem MO2bICKaH aUMakmsiK e3ekke aliHanobl. CbizaHak Kasaackl XIV-XV
2acbipnapoa Ak Opda meH KeliH Ka3ak XaHoblabIHbIH ACMAHAchk! Kbi3MemiH amKapbin, Cascu opmarsbik,
pemiHoe epekwesneHce, Ombipap meH CaypaH Kaaandpb! adMakapasbik cayoa MeH MaoeHuemmiH mipex
nyHKmmepi 601061, Typkicmar XVI eacbipdaH bacman Kasak XaakbIHbIH PYXaHU OpmasibiabiHa alHasabin,
MeMIeKemmizIiKmiH U0eos1oussibIK He2i3iH Hbi2aUmmeai.

Ocbl mypabidaH aseaHoa, CoHabl opma eackipsapdaabl OHMYCMIK Ka3akcmaHHbIH Mapuxu
2e02papusChiH 38pmmey Ka3aK XAKbIHbIH Memiekemmisiei MeH 3MHUKA/IbIK, MYMAacmaiabiH, COHOad-ax,
epKeHuUemmIiK 0amybiHbIH 2e02papusaibIK anebIUapmmapbiH aHbIKmMay YwiH aca e3ekmi 60Jbin
mabbiiadsl. Tabuau opmabiH epekwesnikmepl, Cy pecypcmapbiHbiH Mapanybl MeH KAuMammbiH
aybIMKybl aUMakmbiH WapyawbiibiK xyldeciHe, KaadsblK 6pKeHuemmiH Kasabinmacybl MeH Cascu
KVPbl/IbIMOapObiH aybICybiHa mikenel acep emmi. COHabl OHM(bI/IObIKMApPOA XCypei3ifieeH NaHapasbIK
3epmmeyniep by Macesiece HaHA &blbIMU  Ke3Kapac Kasabinmacmabipobl. MaceneH, OHMYycmik
KazakcmaHoaabl opmasachIp/ibiK €2iHWIIIK NeH NAseoKIuMammasiK x#azoalobiH e3apa 6aliaHbICkl
aHbiKkmasca, Kazakcmad KeHicmiziHiH mabuau x3#aoHe MaoeHu JaHOWadmmapbiHbiH — Mapuxu
3B0J1I0UUSICKI HcydesneHin, Cbipdapusi aHaapbl MeH 02AaH X(ajieac 0a3uCmikK almMakmapobiH 3KOA02US/IbIK,
MYpPakmbi/ibiabl KApAcmabipbligaH [1]. A opmaackip/ibiK KaanapobiH CAsCU XaHe SIKOHOMUKA/IbIK pesli
apXeos102Us/IbIK HaHe HYMU3MAmUKa/ibiK 0epekmep HeeiziHoe Hakmbl 0anendeHedi [2,3]. by abiibiMu
eHbekmep OHMYycmiK Ka3akcmadHbIH MApuxu 2eo02padusicbiH mabuau, MaO0eHU X(aHe Cascu
¢akmopnapobiH e3apa balinaHbiCbiHOA KeweHOi mypoe Kapacmeipyaa MyMKiHOIK 6epedi. 3epmmeyodiH
b6acmbl Makcamasl COHebl opma 2adckipsiapddzbl OHMYCMIK Ka3akcmaHHbIH MAapuxu-2e02pagpussibik
damyblIH KeweHOi mypoe masnaoay #oHe OHbIH 3MHOKYPbIIbIMObIK, CASICU HCoHe MaO0eHU npouecmepae
acepiH aHbikmay 60s1bin mabkiiaosl. OCbl MAKCaAmKa xemy ywiH 6ipHewe miHoemmep KoUbliobi:
almakmabiH Mapuxu-eeo2padussibik 0amybiH KezeHoepee besiin cunammay; Hezizei Kaiaaap meH mabuau-
2e02pausasibIK HbICAHOApObIH MApuxu pesiiH aHbIKMay, OpmazdackIpibikK 0epekkesoep MeH 3amaHayu
3epmmey HomuXxesiepiH CaabiCMbIpd OMbIPbIN, AUMAKMbIH Ma0eHU-cascu bedHeciH cunammay; mabuau
opma MeH wapyawbiibik xcyldenepoiH (e2iHwinik, maa wapyawslisbiasl, cayoa) e3apa 6alnaHbICkiH
alikbIHOQy, apXeoJiocusi/IbIK XaHe Kapmozpapus/ibiK 0epekmep He2i3iHoe KaadsiblK epKeHUem neH
UppuU2auus/ibIK xcylenepoid KeHicmikmiK KYpbl/ibIMbIH KANbIHA Keamipy.

3epmmey obbekmici coHabl opma 2acbipiapdazsi OHmMycmik Kasakcmad eHipiHiH mabuau, cascu
JOHe MaOeHU KeHicmiel. A 3epmmey NaHi 0Cbl Ke3eHoeai aiMakmabiH mapuxu-2e02padusiibik, 0amybi,
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mabuau ¢akmopaap mMeH adamsam KbI3MemiHiH 63apa bIKNa/bl, ypbaHu3ayusi mMeH Wapyawbiibik
Hcylenepoid KeHicmikmik ylbimoacy epekwesnikmepi 60s1bin mabbiiaosbi.

3epmmey  6apbiCbiHOA — MAapuxu-2eoepadussibik,  0epeKmMarysibiK,  ApXeos02Us/IbIK — HCoHe
Kapmozpapusbik adicmep KeweHOi mypoe Ko0aHbiobl. Tapuxu-2eoepadus/ibik masaday OHmMycmik
Kasakcmad KeHicmieiHiH mabuau XaHe cascu e32epicmepiH Ke3eHOIK mypabida capasiayea MymMKiHOIK
6epdi. [epekmaHy bk canbiCmbipy a0iCi apKbiibl OPMARACbIP/IbIK #a3ba depekmep (Pawud ad-LuH,
XyselHu, ubH bammyma, MupxoHO XHe m.b.) dapXeosoeUs/IbIK XoHe HYMU3MAmUKA/ibiK
mamepuanodapmeH CasabiCMbIPbLbIN, HAKMbI MAPUXU OKURAAAp 2e02pagusi/ibik mypabioaH 6ekimindi.
Kapmoepagpusibik adic Cbipdapusi aHeapbl MeH OHbIH CA/1a/1apbIHOARbI KA/1a1ap XyUeciHiH KeHicmikmik
OUHAMUKACbIH aHbIKmMayaa 6azeimmanobl, an apxeosiocus/ibik a0ic KananapobiH Cmpamuzpapussibik
KVDbI/IbIMbIH, UPPURAUUSI/IBIK Xceninepoi #aHe mypebiH KBAapmasadapobliH XOCNApaaHybiH masaoayaa
MYMKIHOIK 6ep0i. CoOHbIMEH Kamap Naaeo2eo2papusi/ibik HaHe 3K0/102Us/ibIK macindep naldoaaaHbibIn,
almakmeIH KJIUMammabIK bIpRAKMApPb! MeH Wapyaulbl/ibiK Xydenepoid e32epy cunamasl aHbIKMAasnobl.

Xannel angaHda, coHabl opma aackipaapdaabi OHMYyCcmiK KasakCmaxHbIH Mapuxu 2eoepagpusichbiH
3epmmey Ka3ak XaJIKbiHbIH ~MeMaeKemmini2iHiH —2e02papus/ibiK — MAambIpaapbiH, epKeHuemmik
cabakmacmaiabiH 3caHe mabuau opma mMeH KO2amHbIH 63apa 6alaHbICkIH KeweHoi mypabioa myciHyoiH
Kinmi 60/1bin mabekinadsl. by 3epmmey alimakmesiH mabuau-eeo2papusi/ibiK epekulesikmepiH, Kaaaabik
UHGPAKYPbIIbIM MeH UpPU2auusisibik xcylenepiH, cascu-aneymemmiKk KypblibiIMOAPbIH NAHAPAJIbIK
Heej30e Kapacmasipa ombIpbin, KA3aK XaiKbIHbIH MAPUXU KeHicmikme2i opHbI MeH MadeHu bipezelisiieiH
mepeH ablibIMU Mypabioad alkbIHOay2a MyMKIiHOIK 6epedi.

OHmMycmik KaszakcmaHHbiH mabuau-2eo2papusiibik #azdalb! #aHe CmpameusisibiK OpHbI

OHmycmik Kazakcmak admazel mabuau yaHe mapuxu mypabioaH ai12aHoad Kasak HepiHiH eH KeHe,
api eH Kypoeni 2eoepadussibik eHipiepiHiH 6ipi 60/bin mabbinadsl. by KeHicmik mabuau opma meH
adamsam epKeHuemiHiH 63apa biKnanadacmeiabl AlUKbIH KOpiHemiH epekwe alimak. [eoepaussibik
XHABbIHAH KapagarHoa, o1 6ameicma Kbi3blkyM MeH MolbIHKYM wesidepimeH, Whiebicma Kapamay aHe
bopanodal »comanapbimeH, oHmycmikme TaHb-LLIaHbHbIH CommycmiK cinemoepimeH, aa coimycmikme
KeH dana benoeynepimeH wekmecedi. OCbiHOAl KenKbip/ibl 20MOPGOI0UAIIbIK, KYPbl/IbIM alMAKMbIH
mabuau az0albiHbiH aayad mypainieiH KamMmamachis emin, mapuxu O0admybiHd, WAapyauwlbiibiK
HcylenepoiH KaibINMAcybIHa #aHe MadeHU epKeHOeYiHe 30p bIkNasa emmi [4].

Cbipoapus, ApbIc yaHe Kenec e3eHOepi 6olbiHOazb! KeHicmikmep excesnei 0ayipdeH 6epi OHmMycmik
Kasakcmad XankbiHbIH emip Cypy e3eai pemiHde Kasabinmacmel. Cbipdapus e3eHi aimakmsiH eH 6acmel
2uoposioeussibIK xcyleci 60/1bin, Mapuxu mypabioa mypakmasl MipWIiIiK NeH Mao0eHU epKeHuemmiH mipek
apHackl KbismemiH amkapobl. byn e3eHHiH axzapiapbl 6olbiHOa Kasbinmackad mabuau odasucmepoe
e2iHWI/IK neH bay-6akwa wapyauwlbiisbizbl 0ambin, OMbIPbIKWLbLI MaOeHUem epic anadbl. Apxeosio2usi/ibiK,
MHCOHe nasneo2eoepapussibiK 3epmmeysiep KkepcemkeHoed, CbipdapusiHbiH OpMa XoHe meMmeHzi azbIChl
bolibIHOa excendeH cyapy KaHandapbl MeH apbikmap xcyleci Kaabinmackad [2]. by 2udpomexHUKasIbiK,
KVPbl/1bIMOap alimMakmaiH 3KOHOMUKAJIbIK ©MIPIHIH MYPaKmbl/ibliabiH KAMMAamMachsi3 emin, opmaackipribik
kananapobiH (Ombipap, CaypaH, CblzaHak, Scbl) KaabinmacybiHa Heeiz 60/10bI.

Apbic caoHe Kenec e3eH0epi 0e CbipoapusiHbIH He2i3el cananapsi pemiHoe alMakmbiK IKOXCYUeHiH
MYPAKkmMbi/ibliabIHOA MaHbI30b!I pesi amkapaaH. OnapobiH 6oUbiHOA wWaabiH e2iHWiniK neH bay-bakwa
oWIaKkmMapkl, ¥capmaiaad ombipbIKWb! Aybl10ap MeH KbICmay/aap 0ambin, adMakmbiH aybi/ WApyauwbiibIK
KVPbI/IbIMBIH MOJIbIKMbIPObI [6]. By e3eH aHeapnapbl mabuau cy Ke30epi eaHa emec, CoHOal-ak
a/leyMemmIK XaHe 3KOHOMUKA/bIK 6alnaHbicmapobiH 6azbimmapbiH alkbiHOaaaH mapuxu 0asizoep
60/10b1. Cbipodapusi aHaapb! 6olbiMeH ememiH KeHe KepyeH #o/10apbl MeH cayda b6aabimmaps! apKbl/ibl
6y eHip Opma A3UsiHbIH MAHbI30bl Ma0eHU opma/ibikmapbiMeH Camapkas, byxapa, LLlaw, Tapas xoHe
DepaaHa xcaszblidbiIMeH mbiabi3 6aliaHbIcma 0ambiobl.

OHmMycmik KazakcmarHbIH mabuau-KaumMammaiK epekwessikmepi aldMmakmasiH WapyawbiibIk,
MHaHe KOHbICMaHy xcydeciHe almapasikmad acep emmi. Kaumam KOHMUHeHMMIK, a3kl bICMbIK api
KVP2ak, KbICbl CybIK HcaHe xesndi 6osbin Keneodi. bipak ocbiHoald mabuau #azoalaap XaabiKkmbiH emip Cypy
beliimoesnyiH mexce2eH #oK, Kalma wapyauwlbi/ibIKmbIH eKi mypiH CyapMasbl e2iHWIIK NeH Kewnesi Mas
wapyawbl/ibiebiH  Kamap oambimyaa Hezi3 6010bl. ©3eH aHeap/iapbl MeH may emekmepiHoe
MOoNbIPAKMbIH KYHAPJIbIbIabl, #ep acmbl Cy/1apbl MeH mabuau by1akmapobiH Ken 60/1ybl e2iHWIsiK NeH
bay-6akwa ecipyee kKonalsibl xazdal myabi30bl. Al 0and/bIK HoHe wesaedm aldmakmapoa KeH
HalbIIbIMOAp MeH MayCbiMObIK KeWI-KOH 0aCMYypi KaibINMacmal.

lManeoknumammelk 0epekmepae CylUeHCeK, COHabl Opma &eackipiap KeseHiHoe OHMycmik
KasakcmaHoa bi2anobiibikmbiH admapasikmad aybimkybl 6aldkanzaH. blnean monadzaH KeseHdepoe
©3eH apHanapbl KeHelin, e2icmik Kesaemi apmcda, KYPeakuibiibIK Xbla0apb! e2iHWiliK azalsin, Kewnesii
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MaJs1 wapyawbiibidbiHbIH y1eci apmkaH. by mabuau bipeak, wapyawblibik X ydeciHiH ukemoiniai MeH
XasbIKMbIH eMip canimaeiHa bedimoeneiwumiziH kepcemmi. Tabuau opmadaabl ocbiHOaAl e32epicmepae
adamoapobiH beliimoenyi HamuxceciHoe OMbIPbIKWbI XYoHe Kewineai MadeHuemmep adpackiHOa
mypakmasi 63apa 6adaaHbIC KaabINMACKAH.

OHMycmik Kasakcmad Kewnesi #aHe ombipbiKWbl MadeHuemmepoiH mydicy alimazbl pemiHoe
epekuwie peHomeH. [Jana meH oazucmiH WekapackiHoa OpHAAckKaH bys1 KeHicmik aacbipsiap 6olbl eki emip
CA/IMbIHbIH SKOHOMUKAJIbIK #(aHEe Ma0eHU bIKNAA0dCmbiabliHbIH apeHack! 6010bi. Cbipdapus 60UbiHOAzbI
Kasnanap meH 0aaa KbiCmaysiapbl apacbiHoaab! 6aliaHbIC Y30iKCi3 IKOHOMUKA/IbIK aamMacy apKbiibl
HbI2alibin 0OMbIPObI: OMbIPbIKUWbLI AUMAKMApOaH e2iH MeH KosieHep bylibiMOapsl, ai Keuinesi eHipaepoeH
masn eHimoepi meH wukizammap adbipbacmanosl. Cayda KambsiHacmapb! apkblibi eKi Kogam 6ip-6ipiH
MOJIbIKMbIPbIN, OHIPJIIK SKOHOMUKAJIbIK MeH2epiM Kaabinmacmasipob! [7].

by e3apa biIknandacmelk MekK WapyawbiibiK cunamma emec, MaoeHUu mypabioaH 0a mepeH i3
Kanobipobl. Kananibik 0pmasabikmapoa KewlnesainepoiH 3MHUKA/IbIK XaHe Kepkemoik 0acmypriepi
MoabICbin, Cay/iem neH KosieHepoe xaHa cmuabdep natoa 60106l OmbIpbIKWbl  6pKeHuem
anemeHmmepi 6osica, 0ana mypabIHOApbIHbIH MYPMbIC-MipWiiiiHe CiHicin, MamepuasoblK *oHe PyXaHu
MadeHuUemmiH CUHMe3iH Kasabinmacmaipobl. MaceneH, CbizaHak neH TypKiCmaH Kaaaaapb! PYyXaHU H#oHe
cascu opmasnsikmap pemiHoe 0anasbik UK UHCMUMYMMAapbiMeH mbiabi3 6aliaHbIC OPHAMKAH.

OHmMycmik KasakcmaHHbIH mabuau-2eo02padussibik #azoalibl OHbIH CMPAame2usibikK MAaHbI3bIH
apmmaipobl. byn admak EypasusiHbiH ipi 6pKeHuemmik moabIiCbIHOAabl OPHbIMEH epeKuIes1eHOI.
Cbipdapusi e3eHi bolibiMeH emKeH KeHe KepyeH #010apbl apkbl/bl KazakcmaH danacel Opma A3us, VpaH,
Kaskas xcaHe Llbiabic Eypona memaekemmepimeH 6atinaHbic opHammabl. Opmazackipisbik KezeHoe by
KeHicmik XKibek Co/ibIHbIH COIMYCMIK MAapMazbiHbiH Heais2l besnieiHe altHasbin, Omsbipap, CaypaH XaHe
Cbl2aHaK Kananapbl XajbiKapasblk CayodHbIH mMipeK OpmasbIKmapbl pemiHoe Keid3mem emmi [8].
leocaacu mypabioaH aneaHoa, 6y aimak, LLbiebic neH bameic apackiHOAzbl CmMpame2us/ibiK 0a/1i3,
COHOAU-aK Ka3ak XaHOblabIHbIH CASCU MYMACMblablH KAMMAamMAachi3 emKeH 2e02papusiibiK «oci» 60/10bI.

Kopbima admkaHoa, OHmycmik KasakcmaHbiH mabuau-2e0epagus/ibik  #azoalsbl MeH
CMpameausi/ibikK OpHbl OHbIH MAPUXU 0amybiHbIH ©3€2iH Kypaobl. Cbipdapus, ApbIC aHe Kenec e3eHoepi
60lbIHOaab mipwinik aimakmaps mabuau pecypcmap MeH KIuMammbiK epekiiesiikmepoiH bIKNaibiIMeH
a/1eYMEeMMIK XaHe WapyaulblibIK XCydenepoiH mypakmabiibiabiH KAMMAamacki3 emmi. Al Kewnesi MeH
OMbIPbIKWBI MadeHuUemmepoiH ©3apa bIKNAa0acmeiabl AUMAaKkmeblH CAACU XoHe Ma0eHU MmymacmabiabiH
KasabINMacmasIpbin, KA3ak XaakbiHbIH 3MHUKA/bIK 6ipieiH HblRaUmKaH 6acmsi ¢pakmopaapobiH 6ipi
60s10b1. Ocbl cebenmi OHMycmik Kazakcmax admazbl COHabl 0pma 2ackipsiapdd mek 2eo2papusisibik,
KeHicmik emec, Ka3ak memsiekemminieiHiH mapuxu-epKkeHuemmik Hezizi pemiHoe alpbiKua MaHe ue
60/106b1.

Opmasaceip/biK Kaaaaap xcydeci MeH ypbaHu3auus

CoHabl opma aaceipiap kezeHiHoe (XIV-XVII 22.) OHmycmik Kazakcmar admazsi Opma A3us MeH
Eypaszus apacbiHOaabl MaHbI30bl 220CASCU H(aHE SKOHOMUKA/IbIK besdey pemiHoe alpbiKuia MaHbI32a ue
60710b1. by 6HipOe Kanasblk epKeHuem neH Kewinesi MadeHuemmiH 63dpa biKNAsibl MepeH KOpiHic
maybin, CascU XaHe MaoeHU emMipOiH KypemambipbiHa aliHaiobl. Tabuau xagoalobiH Koaal ibiabl, acipece
Cblpdapusi MeH OHbIH cananapbl Apbic neH KenecmiH 60UbIHOG Cyapmasibl e2iHWiIIKMIH 0amybi,
KananapobiH mypakmas! mipulinieiHe mMymkiHOiK 6epdi. [lan ocbi mabuau ¢akmopsiap opmazachipsibik
ypbaHuzauyusHeiH 0amybiHa Heeiz 6onobi [9]. Typkicmaw, Calpam, Omsbipap, Cbi2aHaK xcoHe Tapas
CUSKMbI  Ka/andp Cascu, 3KOHOMUKAJIbIK XaHe MadeHUu opmasbikmaped alHaisin, OHMycmik
Kazakcma KeHicmiz2iHoe2i mapuxu npoyecmepoiH Heei3el e3e2iH Kypaosbi.

OHmMycmik KasakcmaHoaabl Kananap xydeci Kaabinmacybl xagbiHaH mabuau cy Ke3oepi MeH
cayoa xon0apbiHbIH KUbLIbICbIHOA OPHANACKAH. Ckip0apusi aHedpbl exesideH XaJiblK —Mblabi3
KOHbICMaHaaH atimak 60sbin, Kaaa MaoeHUuemiHiH, e2iHWiniKmiH XaHe KoJIeHepoiH 0pmasibiabl GORaH.
OpmagzackipsibiK, Kaaanap 63 3amMaHbIHOAzbl a/1eyMemmik-3KOHOMUKA/IbIK KAMbIHACMAapobiH, 6usik
KVPbIIbIMOAPbIHbIH Y(AHE PyXaHu emipoiH aliHack! icnemmi eoi.

TypkicmaH (Fcbl) Kanackbl CoHabl opma aackipsiapda OHmMycmik KazakcmaHodzbl Casicu aHe
PYXAHU opmasblikka alHanobl. XIV aackipobiH COHbIHaH bacman Kana Kasak 3MHOCbIHbIH 6ipi2y XaHe
MemieKemmisiik udesicbiMeH maiabi3 6aliiaHbIcma 0ambiobl. Koxca Axmem Scayu KeceHeci ucaiam OiHiHIH
HAHe MypPKi pyXaHUSMbIHbIH 6acmbl 0pMAasibIKMApbIHbIH 6ipi pemiHoe almMakka Y/iKeH pyxXaHu bIKNas
emmi. XVI eacbipdaH 6acman TypkicmaH Ka3ak XaHOblabIHbIH SKIMWINK YaHe Cascu dacmaHackl
mMapmebeciHe ue 6o0sbin, MemaekemmiH 6ackapy xcyleciHoe epekwe pesi amkapobl. KanaHbiH
aliHanacbiHOAazbl e2iHWIIK, cayoa yaHe KoJeHep owakmaps! TypKICMAaHHbIH 3KOHOMUKAJIbIK, a/1eyemiH
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apmmaipobl. TypkicmaH mek OiH MeH MadeHuemmiH 2aHa emec, Casicu mypakmbl/ibiK NeH YIMmbIK,
6ipnikmiH CUMBOJIbIHA AlHA/IObI.

Cadpam (Vicnuoxcab) kanacbl OHMycmik Kazakcmaxoaab! eH KeHe MadeHU opmasbiKmapobiH 6ipi.
byn kana mypasnsl 0epekmep VIl eacbipdaH b6eneini, an coHabl 0pma 2ackipaapoad o1 aimakmsiH 6acmsi
cayoa x3oHe KosieHep opmasbiebl 60sbin Kana 6epdi. Calpam ¥sibi Xibek XoJibiHbIH MAaHbI30b!
mapmakmapsiHbiH - 6ipiH0e opHanacein, Kbimad, Opma A3us xoHe Kaskas endepimeH cayoa
badnaHeicmapbiH Kammamaceis emmi  [10]. KanaHbiH iWKi  KYPblIbIMbl  MeH apXeos02usi/ibiK,
kabammapbiHaH mabbia2aH Memasi, Kbl #aHe mepi 6yibiMOapbl OHbIH 0aMbI2aH KOJIOHEP OPMA/ibiabl
bos12aHbIH 0anendelioi. CoHbimeH kamap, Calpam eHipiHoe uciam madeHuemi MeH bislim owakmapb! Kex
epic asbin, diHU Mekmenmep MeH Medpecesep #YMbIC icmedi.

Omeipap (®apab) OHMycmik KasakcmaHHbIH eH ipi #aHe biknaiobl KaaanapbiHbiH 6ipi 60/10b1. by
kana X=Xl eaceipnapoa-ak epkeHuemmiH ipi Opmasbiabl pemiHoe MmadbiizaH, aa  MOH2OJ
WankbIHWbIIbIRBIHaH KeliH Kaldma epaen, XIV-XV 2ackipaap0a 3KOHOMUKAIbIK H#aHE MadeHU 2y10eHydiH
JKAHa KeseHiH bacmax emkepdi. Ombipapda Cyapmasibl e2iHWiniK, cayod #aHe KosieHep eHOipici damein,
Kanaoa Kymic MoHe MbIC meHeenep coabliieaHd [11]. byn Oepek OHbIH cascu oepbecmiei MeH
IKOHOMUKA/IbIK besiceHOiniziH Kepcemeodi. ApXeosio2Uusi/ibiK 3epmmeyaep Hamux3ceciHoe Kaaada mewim,
MOHWA, KbiW WebepxaHanapbl XaHe Uppueayusi/iblK apHanapobiH Kaadbikmapbl MabbligaH. by
Kasaaodazabl mypabIHOapObIH XO2APbl UHMEHEPJIiK MadeHuemke ue 6os12aHbiH 0anendeldi. CoHbiMeH
kamap, OmbIpapOaH WbkIKKAaH &ayaama eaabiMm — an-Papabudid ecimi  ocbl  6HIpOiH MadeHu-
UHMesIneKkmyanobik 0aCmypiHiH buikmi2iH Kepcemeo.

CbizaHak, Kanacwk! XIV eacbipda Ak Opoa memiekemiHiH, an keliH XV 2acbipoa Ka3ak XaHobl2biHbIH
acmasackl pemiHoe epekwe mapuxu pes amkdpobl. Cbl2aHAK meK aKIMWIIIK OpmasnkiK emec,
IKOHOMUKA/IbIK HCoHe cayda alinaabl 6010bl. KaaaHbiH HYMU3MamuKkasblK Mamepuandapbi KyMic HaHe
MbIC MeHzesiep akwa alHaibIMbIHbIH O0dMbI2aHbIH Kepcemedi. by OoHbIH almakapanelk cayoa
balinaqeicmapsiHa besceHe KambICKaHbIH 0aendeldi. CbiaHak, apkbiibl Cbip 60UbIHOAgbI OMbIPbIKWbI
atmak, neH fewmi Kbinwak 0anackiHoaael Kewnesi madnaaap apacbiHoa mypakmbl 3KOHOMUKAbIK,
asnmacy xcypin omsipobl. Kana apkbiibl ¥CYH, Mepi, Mas eHiMOepi, acmbikK NeH KoseHep bylibiMoapsl
atibipbacmarnzar. Cbl2aHakmbiH CMpame2usisibiK OpHaACybl MeH 3KOHOMUKA/IbIK Kyambl OHbl OHMYCmIK
Kazakcma KeHicmiz2iHde2i bacmei cayoa mopabbiHa alHaiobiposbl.

Tapas Kanace! ¥ib1 Xibek 3#o/biHbIH MaHbI30bI HYKmenepiHiH bipi pemiHde Kazakcmax meH Opma
A3us MadeHuemmepiH 6al/IaHbICMbIpbIN MYpaaH ipi opmasblk 60/0bl. Epme xaHe CoHabl opma
2aceipnapoa Tapas Xasnbikapasbik cayoa MeH KosieHep opmalsiblabl 60sbin, almMakapasbik mMadeHu
bIKNAI0acmbiKmbl Hblzadmmsl. MyHOa cayda 6asapaapsi, Mewimmep MeH KepyeH-capaliap HYMbiC
icmeeeH. TapasobiH apxeosi02usi/ibik KabammapbiHaH Mabbi/iaaH apXUumeKmypasblk eCKepmKilimep MeH
Kepamukasbik 6ydbiMoap KaiaHbIH X0aapbl 0aMbiaH MadeHUemiH Kepcemeoi.

¥nbl XKibek osbiHbiH 60UbiHOaebl 6y KananapobiH 2eo2padusasibiK OpHAIACybl 0/1apObiH
KOHOMUKA/IbIK ©pKeHdeyiH Kammamackiz emmi. Cayoa #condapbi apKbiibl Kazakcmad xepi Kbimad,
Opma A3us, VipaH, Kaska3 xcaHe LLIbiabic Eypona endepimeH 6alinaHbic opHammal. KepyeHoepmeH xibex,
damoeyiuimep, Kapy-*apak, 3epeepiik bylibiMoap 3oHe Kimanmap macbIMaa0aHca, Xep2isikmi ¥epoeH
acmeIK, Masa eHiMoepi, mepi, XyH XwHe memasn ObylbiMoapbl Whbieapbliobl. MyHoad cayda
KamabIHACmaps! KasaaaapobiH 3KOHOMUKA/IbIK besiceHoinieiH apmmbipbin KaHa KoUmad, MaoeHU HoHe
0iHU bIKNAI0ACMbIKMbIH KeHeroiHe 0@ 301 aulmeai.

Apxeosio2ussibiK  3epmmeysiep KepcemkeHoed, OHmMycmik Kazakcmaxoaabl 0pmagachipribik
Kananap xoeapbl 0eHeeldoeai ypbaHuzayusmeH epekweneHeeH. Omebipap meH CbledHaK KananapbiHbiH
OPHbIHaH Mabbii2aH KypblibiC Kas0bIKMApbl, Cyapy xcylenepiHiH i30epi, MoHwa meH mewimmepoi
Kas0bIKMapb! COJ1 3aMAHHbIH 0aMbI2aH UHXCEHEPIIIK H(aHe apXUumeKmypasibiK MaoeHuemiH 0anenoeloi.
Kananap KypbiibIMObIK XAabIHaH OPMAsbIK A/dH, Waxpucmad (Kkamas), pabao (KoneHepuwiinep meH
cayoaeepsiep aliMagzbl), *@He mypabiH KBapmanodapoaH mypobl. by xcyle KananapobiH #0CNapsibl
mypoe CasibIHaaHbIH XaHe backapy xcyleciHiH yibiMOacKaHOblabiH Kepcemeo.

OpmazackipsibiK Kanaaap meKk 3KOHOMUKAJIbIK HaHe Cascu Opmasbikmap 2aHa emec, MadeHu
epKkeHoeyoiH mipe2i 60/10bl. MyHOa OiHU XaHe azapmybl/ibiK Kbi3Memmep amkdpaaH meopecesiep,
mewimmep, KimanxaHaaap mMeH oKy opblHOApbl #CYMbIC icmeeeH [12]. TypkicmaHoaasbl Koxca Axmem
SAcayu kecereci, Calpam meH Ombipapodabi Cayaem ecKkepmkilumepi Uciam epKeHUemiHiH, mypKi
Ma0eHUemIiHiH XaHe YJIMMbIK PYXAHUSMMbIH KA/JbINMACybIHA 30P bIKNAJT emmi.

Cascu-aKimMWInK KypbliibIMOap XaHe mapuxu oKu2aaap

CoHabl opma 2ackipsap keseHiHoe (XIV-XVII &2.) OHmycmik Ka3zakcmar eHipi cascu 3caHe aKimWwisik
mypebl0aH aca mMaHbi30bl almMakka alHanobl. bysa eHipoiH mapuxu 0amybl KA3ak memsieKkemmisniziHiH
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Kasbinmacy yoepicmepimeH mabiabi3 6adaaHbIcmbi 601061, [€02pagus/ibiK #azbIHaH angaHoa, Cbipdapust
60Ukl MeH 0&aH Xaseac oasucmik atdmakmap cos 0ayipde Lewmi Kbinwak danacsi meH Opma A3usiHbIH
Ma0EHU YOHe 3KOHOMUKA/IbIK KeHiCmi2iH 3angan mypaaH CmpamezussibiK emKes caHanobl. OcbiHOal
mabuau 3aHe 3KOHOMUKA/IbIK Koaalsibl #azoadnap almakmelH Cascu KyYpbiibiMOApbl MeH aKIMUWITK
0pPMAsIbIKMApbIHbIH 0amybiHa biknas emmi. OHmMycmik Kasakcmad aymazel XIV 2aceipobiH 6acbiHaH
bacman Ak Opoa meH MozosacmaH memaeKkemmepiHiy biIknaibiHOa 60sbin, KeliH Ka3ak XaHOblabiHbiH
KasbINMacybl MeH HbI2arobIHbIH 2e02papus/ibIK e3e2iHe alHa0bI.

XIV 2acbipObiH anzawkbi xapmeicbiHoa OHmMycmik Kazakcmad aymazsl Ak Opoa memiekemiHiH
KypambiHa Kipoi. Ak Opoda AnmbiH OpOaHbiH WbiabiC besnieiHoe KasbinmackaH depbec memaekemmik
KVPbl/ibiM 60J1bIN, OHbIH 0pmaJibiabl Cbipdapusi 6olibiHOazb! Cbl2aHak KaaackiHOa opHanacmel. Cbl2aHakx
ocbl KeseHoe AK OpOaHbiH Cascu-aKIMWIIIK acmaHack! pemiHoe epekwe pesi amkapos! [14]. MyHoa
buseywinepoin opoanapsl, akuid coay webepxaHanapbl *aHe aKiMWIiiK 6ackapy xcydeci uloabipaaHobI.
ADXe0J102UsI/IbIK HCoHe HyMU3MamuKkasblk 3epmmeysiep CblzaHak KaaackiHoa X1V aacbipda meHee cogy ici
0ambI2aHbIH, 6YJ1 63 Ke3eeiHoe MemieKemmiH IKOHOMUKA/bIK, MYPAKMbI/iblablH #(aHe 0pmasibIKmaHaaH
busikmiH KyweroiH danenoeldmiHiH kepcemedi [15]. Cbipdapus 6olibiHOazei Omsipap, Cosak, CaypaH
cuskmabi Kananap Ak OpOaHblH CAsiCU XaHe 3KOHOMUKA/bIK mipekmepi pemiHoe Kbismem emmi. OCbl
Kkananapda buneywinepoid capadiapkl, cayoa anaHoapkl ¥aHe OiHU 0OpmasbIKMap Kaabinmacmai.

Ak OpOaHbiH busiei KeziHoe Cbipdapus aHaapbiHOAabl Kaaaaap mek aKiMWisik opmasbiKmap aaqHa
emMecC, COHbIMeH Kamap 3KOHOMUKAJIbIK YaHe MadeHu 6aliaHbicmapobiH MOabICKaH HyKmesepiHe
altiHanobl. by 6Hip apKbiibl 6MKeH KepyeH xoa0apsi Opma A3sus, Xopesm, CamapkaH xaHe KbimalmeH
mypakmsl cayoa KambIHACMApPbIH KAMMAamacbia emmi. Memnekemmiy Kyweroi  almMakmabiH
IKOHOMUKAJIbIK YaHe MaldeHU epkeHdeyiHe mikenel biknas emmi. Anatoda XIV eacbipobiH eKiHwi
JAPMbICbIHOA IWKI CASCU MYpaxkcbi3obiK neH buik ywiH manac-mapmsicmap Ak OpoaHbiH a7cipeyiHe
anbin Kendi. Ockbl Ke3de Cbip bolibiHOaebl Kelbip admakmap MeH Kananap Kepuwi Mozgoacmad
MeMJIeKemiHIH bIKNA/bIHA MYyCmi.

Mozosicmar XIV eacbipobiH opmackiHoa LLlazamad Y/biCbIHbIH WbiabIC 66s1i2iH0e KYDPbIIeaH HoHe
OHbIH KYpambiHa Xemicy MeH TaHb-LllaHb admakmapbl eHeeH memaekem 6osameiH. Mozgoacmad
buneywinepi OHMycmik KasakcmaHHbIH OHMYCMIK-WbiabiC 6esi2iHe, saHu Calpam, TypKICMaH XaHe
LLIbiMKeHm eHipaepiHe 63 bIkNasbIH Xcypei3di [16]. by kezeHde eki memmekem Ak Opoa meH Moaosicmax
Cbipoapus 6olibiIHOaabl CMpamezussibiK Kaaaaap yuiH Y3ak Yakbim Kypec xcypei3di. byn kaaanap
IKOHOMUKAJIbIK H(aHEe MadeHU 0OpmaJsibikmap 2aHa emec, COHbIMeH bipae casicu ycmemoik neH aiMakmaik,
6edesi0iH cumBOJ/IbI pemiHoe Kapacmaipbiiobl. MozgoacmaH meH AK Opoa apackiHOAabl WeKapasbik
alimakmapoa busiik xcui aybicbin, Kanaaap meH eHipnep bipde 6ip memnekemmiH, 6ipoe eKiHWICiHiH
KVYPambIHa Kipin omabipobl. [eeeHmeH, ocbiHOal Kypdesi cascu xazoadaap OHmMycmik KasakcmaHHbIH
mapuxu 2eo2pagusicbiH balbimmbai: 6y 6HIp MypJii MadeHuemmep MeH cascu 0acmypaepoiH MoabICKaH
QIaHbIHA adHanobl.

XV eacbipoblH opmackiHa Kapad fewmi Kbinwak 0aaackiHOa #aHa casicu Kyw Kazak XaHobidbl
Kasneinmaca 6acmadsl. by 3mHocascu KybblbiICmbIH He2i3iHoe mypKi madnanapbiHbiH SMHUKAIbIK
bipieyi MeH casicu mymacmasIiKKa YMMbIbICbl Xammabl. 1465—-1466 xcbinoapel Kepel meH XaHibek
cyamadaoap LLly mer Tanac e3eHoepi bolbiHOa Ka3ak XaHoblabiH Kypobl. OCbl cammeH bacman OHmMycmik
Kasakcmad xaHa memiekemminikmiq opmasbiabiHa aliHana 6acmaodsl. Ka3ak XaHobl@bIHbIH an2auiKb!
Ke3zeHiHeH-ak Cbipdapus 60lbIHOaab! Kaanap ywiH Kypec 6acmsi CmpamezussibiK MakcammapobiH 6ipi
60/10b61. OUMKeHi by Kananap meKk 3KOHOMUKAJIbIK H(aHe Cayoa MAaHbI3bIMeH aaHa emec, MemsieKemmiH
casicu 6edeni MeH busiK MymacmaiabiH alkbIHOalmsiH ¢pakmop pemiHoe Kapacmabipbl/iobl.

Kazak XxaHoblabiHbiH buneywinepi Cbip 60UbIHOGRbI Kaiai1apobl 63 uesliz2iHe KOCYy apKbl/ibl
MemaeKkemmiH aymMakmslK WeKapacbiH HbRalUmain, 3KOHOMUKA/bIK depbecmiziH apmmbipobl. XV
2ackIpObIH eKIHWI ¥apmbICbIHOA KacbiM XaH xcaHe KeliHei buneywinep Cbi2aHak, Typkicmar, Co3aK y#aHe
CaypaH KananapbiH XaHobIK KypambiHa eHeizin, OHmMycmik KazakcmaHobl MemiekemmiH Cascu HaHe
SKOHOMUKAJIbIK, ~ ©3e2iHe alHanobipobl. byn yoepic Kasak XaHOblabiHbiH IWKi  MYpPaKmbiibiabiH
Kammamackiz emin KaHa koimad, oHbl Kepwii MemiekemmepmeH Moeoscma, LLlatibaHu aynemmepi meH
Xopesm buneywinepimeH meH dapexcede KapbiM-KambsiHAC 0pHAmMyaa MyMKiHOIK 6epoi.

XVI 2acbipObIH eKiHWwi ¥capmbiCbiHaH bacman TypkicmaH Kaiackl Ka3zak XaHOblabIHbIH CASCU HoHe
PYXAHU OpMasibiablHa alHanobl. by e32epic ke3oelcok boszaH oK, cebebi TypkicmaH 2eoepadusi/ibik
MypabI0aH Kazak, 3MmHOCbIHbIH 6acmbl KOHbICMAPbIHbIH KUbl/IbICbIHOA OPHA/IACKAH, /1 MAPUXU XAzbIHAH
Koxa Axmem Scayu KeceHeci apKblibl MYPKi PYXAHUSMbIHbIH Kuesi opmasiblabl caHanobl [14].
TypkicmaHda Kazak XxaHoapbiHbIH 0pOdckl KYpbi/bin, 6UIK UHCMUMYMMApb! OCbl ¥epee WOablp/IaHObI.
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KanarbiH 0iHu 6edesi MeH casicu MaHbI3bi 6ip-6ipimeH ywmackin, TypKiCmaH Ka3ak XaHoblabIHbIH «pyXaHU
acmaackIHa» alHanobl.

Kanada xaHoap meH cysimaHoapobiH pe3udeHuusiapbl, aKiMWIIiK aumapammap, Mewimmep MeH
meopecenep canbiHObl. TypkicmaHoa Koxca Axmem Hcayu KeceHeci MaHbIHA XaHOAp xcepreHin, 6y
dacmyp bunik cabakmacmasiablH XaHe pyxaHu 6ipaikmi Kywedmmi. XaHoapobiH TypKicmaHob! 63
busiciHiH opmarnbiabl pemiHoe maxoayb! enodiH iWKi Cascu KypblibiMbIH HblRalmmel. Kaaada cascu
wewimoep Kabbli10aHbIn, OUNJIOMAMUSI/IbIK KAMbIHACMAP OPHAMbLIObI, dJ1 OHbIH AUHAAACHI MAOeHU,
cayoa x3oHe KOJeHep OpmMasbiebiHa alHanobl. TypKiCMaHHbIH 6y peni Kasak XaHOblablHbIH
0pPMAsIbIKMAHRAH MemieKemke alHasybiHa 30p Y1ec KOCMal.

LLiapyauwibiibiK neH 3mHoMadeHuU epeKkuiesikmep

CoHabl opma 2ackipiap kezeHiHoe (XIV-XVII &a.) OHmycmik Ka3akcmaHHbIH Wapyawbiibik xydeci
MeH 3MHOMa0eHU KYPblibiMbl aUMakmeiH mabuau x#azoad/iapbiMeH, eeoepapussibiK OpHAIacybiMeH
M(OHe casicu damybiMeH Mblabl3 6alnaHbICMa Kaasinmacmel. by eHip Cbipdapusi MeH OHbIH Caaandpbi
Apbic, Kenec, badam e3eHdepiHiH 60lbIHOa OpHAIACKIN, E2IHWIIIK NeH Mas wapyaublibidbl Kamap
0ambI2aH epeKiue 3KOHOMUKA/IbIK alMak pemiHoe epekweneHoi. Tabuau-KaumMammaik epekuiesnikmepoin
anayad mypainiei, 0a3ucmik X#asbikmap meH wesedmmi 0ananapobiH Kamap OpHAnACybl XaJ/bIKmbiH
MYPMbIC-mipuwinieiHe, wapyawbiisbik belimoesnyiHe xaHe 3mHomMadeHu KenbemiHe admapsibikmad
biknas emmi. COHbIH HomMuXceciHoe byJ1 6HIpOe OMbIPbIKWIbI H(OHE Kewnesi emip caimmdapbiHbiH 63dpa
6alinaHbICbl MeH bIKNaadacmaeiabl epekwie yaaecim manmel.

E2iHWINIK NeH Mas wapyaulbl/ibiabiHbiH Kamap oamybl OHMYyCmiK Ka3akcmaHHbIH Wapyaubisbik,
KVPbIIbIMbIHBIH Heai3ei cunamsi 60/10bl. ©3eH aHaap/iapbl MeH may emeKkmepiHoe2i KyHap/ibl yxepiepoe
OMbIPbIKWbI XA/IbIK, He2i3iHeH CyapmMalibl e2iHwiiikneH alHaasicmal. Cbipddapus MeH ApbIC 63eHOepiHiH
6olbIHOa excenei dayipdeH bacmay anamsiH UPpPU2AUUSI/IbIK Xcydenep COHabl opma 2ackipsiapoa
xeminoipinin, KeHele mycmi. Apxeono2usi/ibiK 3epmmeyaep Cbip0apusiHbiH OPMA XoHe MmeMeHa|
a2bICbIHOA apbIKMap MeH KaHanoapobiH Kypoesni xenici bongaHbiH danendeldi. Omsbipap, Caypar,
Cadipam, Typkicma cusskmai KaaaaapobiH alHanackiHoa ipi cyapy xcylenepi MeH moaaHodp OpHAIACKaH.
by KYpbiibiMOAp e2iHWIiIiK MadeHUemiHiH 3oaapbl 0eHeeliH, XaabikmbiH mabuau opmaza bedimoesny
KabinemiH aHe UHMeHepsiK olobIH 0amblieaHOblablH Kepcemedi. E2iHWIIIK eHIMOepIiHiH KypambiHa
budad, apna, mapsl, bay-bakwa ecimoikmepi 3aHe Makma KipeeH. 9cipece TypkicmaH meH Cadpam
BHIipiHOe Makma wapyauwiblibiabl 6pKeHOen, Xepaiiikmi KoJeHep MeH cayodsd 3aHa cepniH 6epoi.

CoHbiMeH Kamap, almakmslH 0anaibIK xaHe wesnedm bensikmepiHoe Kewnesi 3caHe xapmabiial
Kewnesi Mas1 wapyawblibigbl KeH mapasnzaH. Kapamay, 6emnakdana xcoHe Kbi3bliKyM eHipiaepiHoezi
xadbiibiMoap i 6olbl man bazyza Konalabl 60106l Man wapyawbiibigbl KYpblibiMbIHOA Kod,
HCbITIKbI, Myle XaHe cublp ecipy Hezizei 6azbimmapob! Kypaodbl. MaycbiMObIK Kewli-KOH 0aCmypi «Kekmey
xeadnay Kysey Kbicmay» xcyleci Kaabinmachin, WapyawlbiibiKmbiH MYPAKmMblibidbl MeH mabuau mene-
meHoieiH Kammamaceizs emmi [14]. Kewneninep mMeH OmMbIpbiKWbI €2iHWiIep apacbiHOaabl 63dpa
SKOHOMUKA/IbIK  6alnaHbIC 63apa mMoJbIKMbIpyWwbl cunamma 6010kl Kewnesinep OmbipbIKWbI
almakmapoaH acmslk neH KoJieHep OyUbiMOapbIH acd, OMbIPbIKWbI KaybIMOAp Masa eHIMOepiH HCyH,
mepi, em xcaHe cym alibipbacka angaH. by wapyawbl/ibiK CUMbUO3 eKi eMip CaimbiHbIH mene-meHoieiH
cakman, aseyMemmik-3K0HOMUKAJIbIK KamMbIHACMapobiH MYPAaKmMbl/ibliabiH KAMMAmachi3 emmi.

E2iHWINIK neH Man wapyauwlbl/ibiabiHbiH 63apa 6alnaHbicbl OHMYyCcmik Kasakcmad XasakbiHbiH
amHomadeHu beliHeciHe de acep emmi. Tabuzamka 6eliimoenzeH by wapyawbiyibik xydeci Kewnesi
dacmypaep MeH OMbIPbIKWbI Ma0eHuUemmiH apaaacybiHa MyMKIHOIK 6epin, epekuwe emip CaambiHbIH
KasbINMacybiHa xazoad xacaobl. HomuxeciHoe exki emip canmeiHbIH apa-xizi atkbiH 6eniHbed, e3apa
bIKNAN0ACKaH MadeHU KeHicmik nadda 601061, by Kybbi/ibIC KA3aK 3MHOCbIHbIH KAJIbINMACYbIHOAzb! eH
MaHbI30bI pakmopaapokiH 6ipi pemiHoe Kapacmeipbliidosl.

OHMycmik KazakcmarHbIH cayoa aHe KosieHep canaiapkl 0a by KezeHoe KapKbIHObI 0amblobl.
AlmakmbiH  ¥7bl Xibek MOJbiHbIH COMYCMIK MApMazbiHOd OpHA/IACYbl OHbIH XAJbIKAPAJIbIK
SKOHOMUKA/IbIK 6alnaHbicmapbiH KeHedmmi. TypkicmaH, Ombipap, Catpam, Cki2aHak xcoHe Tapas
CUsKmMb! Kananap admakapasnblk XoHe XaiblKapasbik cayod opmasbikmapbiHa alHandsbl. KepyeH
H010apbl APKbl/bl AUMakka KbimadoaH xcibek neH ¢papgop, YHOIcmaH meH VipaHHaH damoeyilumep mMeH
6azasibl macmap aKesiHin, ¥epaiiikmi eHiMoep acmaik, Mas XaHe mepi 6HIMOepi CbipMKA WibIRApbI/iobI.
byn cayda KkambiHAcmMapsl almMakmaiH 3KOHOMUKA/IbIK MYPAKMbl/ibiebiH HbiRaUmbin KaHa koumad,
Ma0eHU bIKNAI0acmbIKMbIH KYUWeriHe 0e X0/ aumeal.

Kananblk opmasbikmapoa KoJieHep epekule 0ambiobl. Apxeosioeussibik oepekmep Ombipap mMeH
Calipam KananapbiHOa Kbl xacay, mMemasns ©eHOey, MOKbIMAWbIIbIK XoHe 3epeepsiik eHepoiH
odambizaHbIH O0anenodelidi. LllebepxaHanapda mypmbiCmblK bylbiMOapmeH Kamap, CaHOIK XcaHe OiHU
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makcammaabl 3ammap 0a #acanga. Kananapoa i 6olbl HapmeHkesnep meH 6azapaap Hymbic
icmen, 3KOHOMUKA/IbIK emipOiH besnceHdinieiH apmmbipobl [3]. Cayda alHasbiMbIHbIH KeHeroi akuwia
aliHa/bIMbIHbIH 0a damybiHa acep emmi. CbieaHak neH Omblpdp KanaaapbiHOA KYyMiC XoHe MbIC
meHeesiep Coablibin, 0/1apObIH AlHA/IbIMbI AUMAKMbIK SKOHOMUKAJILIK MYPAKMblIbIKMbIH KOPCemKilui
60/10b1.

ImHooemoepapusibik mypabioaH asnzaHoa, OHMycmik Kaszakcmad atimazbl mypJii SMHUKA/bIK
monmapobiH MObICKAH OpmMasbiabl 60s10bl. byn xepoe mypkKimindec madnanap KbiNWakmap,
apabiHOap, KOHbIpammap, KaH/biaap, 0y/lammap oHe Kepelsnep mekeHoen, KeliH Ka3ak XasakbiHbIH
SMHUKAJIbIK HE2I3iH KasibiInmacmaipobl. Kaaanap MeH ayblioapoa apmypsii SmHOCmapobiH eKisoepi emip
cypin, 01apobiH MadeHU 63apa bIKNAJbl YAHA 3MHUKA/IbIK YaHe aieyMemmikK KambiHacmapobiH
KazneinmacybiHa ceben 60/10bl. KoHbicmaHy xcydeci mabuau opmaea cad Kasabinmacmel. 63eH
aHeapsapbIHOa MYpPakmbl OMbIPbIKWbI KOHbICMAP OPHA/IACCA, X(A3bIK X#aHe mayasiosb almMakmapoa
MayCcbIMObIK KeWwnesii eMip cajimsl CaKkmasosbl.

Coipoapus mMeH ApbiCc 60UbIHOAGabl KOHbICMAP Mblabl3 OPHAACKIN, e2iHWIIK NeH KOJeHep
0pPMAsbIKMAapbiHa alHanobl. Tayapasbik aHeapaap MeH 0andsbiK almakmapoad xapmabiaal Kewnesi
Kaybimoap emip cypdi. by KypblibiM aUMakmbiH SKOHOMUKAJIbIK XaHe SMHOMa0eHU MypPakmbl/iblabiH
Kammamacsi3 emin, apmypJii emip caimabiHbiH 63apa belimoesnyiH kepcemmi. XaibikmeiH mabuau ecimi
MeH KOHbIC aybICMbIpYbl Y30iKCi3 XCypin 0mbIpObi, a1 cayoda #010apbiHbIH 60UbIHOA OpHAIACKAH KAaaap
MeH es10i MekeHOep Kenyimmbl 3aHe Ma0eHU apmeKmiieiMmeH epekwieneHoi. MyHoal SmHUKA/IbIK HaHe
MadeHU aiMacysap Kasak >SMmHOCbIHbIH bipi2yiHe, OHbIH MIOIK, MYPMbICMbIK XYCoHe pPyXaHu
MYMmacmaiabiHbIH KA/JbINMACybIHA bIKNAJI €Mmi.

Tapuxu-2eoepagus/ibiK 0epekke3oep MeH 3epmmeysiep

OHmMycmik KasakcmaxHbIH Mapuxu 2eo2pagpuscbiH 3epmmey bipHewe Ke3eHoi KaMmumbiH KeH
abl/ibiMu 6azbim 60/16in Mmabbiiaosbl. by 6aseimmaszb! 6iniM Hezisi apmypni dayipnepoe emip cypeeH
2a/1bIMOAp MeH CassxamuibliapobiH eHbekmepi apKbi/ibl KAabiNMAChIn, Yakbim eme Kesie apXeosioeusisibIK
HOHe — Kapmoepapus/iblK — 3epmmeyiiepMeH  MOoJbIKMbIpbiobl. — OpmazackIpsibik — MYCbIIMAaH
asmopsiapbiHbiH Xazbanapel, XIX 2acbipoasbl OpbIC 3epmmeywinepiHiH eHbekmepi 3caoHe Kasipei
apxeosioeusi/iblK, 2eoaknNdpammbiK 3epmmeyaepoiH Hamuxcesnepi alMakmabiH Cascu, MaodeHU XaHe
Wapyawbl/ibiK, 0amybl #eHiHOe KeweHoi 2bI/ibIMU Ke3Kapac Ka/ibINMAacmabipyaa MyMKiHOIK 6epai.

OpmagackipsbiK — Ke3eHHiH xazba oOepekkesdepi OHMycmik  Kda3akCmaxHbIH — MAapuxu
2e02pauacsiH myciHyoe eH angauwikbl api MaHbi30bI MasimemmepdiH 6ipi 60/1bin caHanaosl. Apab xaHe
napcel 2eoepamapsi MeH mapuxuibiaaps! as-Viopucu, ubH 6ammyma, Pawud ad-AuH, XyselHu, SKym
an-Xamasu xaHe MupxoHd eHbekmepiHde Cbipdapus 60olibiIHOaab! Kaaaadp MeH 0/1apoblH 202padusi/ibIK
0pHAacybl, mabuau xazoalibl, SKOHOMUKAJIbIK MAHbI3bl MYpPasibl HAKMbI MajiMemmep KesimipineeH [7].
Meicanbl, XIl eaceipoa emip cypeeH an-Mopucu e3iHiH «Hy3xam aa-Mywmak» ammel eHbeeiHoe Catipam
(Vicnudxcab) kanaceiH Opma A3us meH Jlewmi Kbinwak, 0aaackiH »an2almaiH ipi cayod XaHe MaoeHU
opma’sbiK pemiHde cunammazaH. On Cbipdapus e3eHiH e2iHWiik neH cayda 0ambizaH alMakmbiH emip
Cypy Ke3i pemiHde aman emeoi.

XIV 2acbipda emip cypeeH ubH bammyma e3iHiH canap xcaszbanapsiHoa TypkicmaH meH Omebipap
OHIpIH cypemmel omsipbin, 6y almakmaeiH MypabIHOAPbIHbIH MYPMbIC CAJIMbl, WAPYaubiIbIK
KVPbI/IbIMbI XCaHe UC/Iam OiHIHIH mapasny epekwiesnikmepi 3ad/ibl MaHbi30bl 0epekmep Kesimipeoi. An
Pawud aod-AuHHiH «XKamuz am-mayapux» («Tapuxmap MuHaabl») ammel aleini eHbeai OHmMycmik
Ka3akcmaHHbIH Cascu yoaHe 2eoepadussibik KypblibiMbiH 3epmmeyde aca KyHObl 0epek Ke3i 60Jibin
mabskinadsi. On Ceipdapus 6olbiHOazb! KananapobiH XII-XIV eacbipnapda Ak Opoa meH LLlazamad y/ibickl
apackIHOaab! WeKkapasbik almMak pemiHoe epekuie MaHbi3ea ue bosizaHbiH aman kepcemedi. COHbIMeH
kamap, CkigaHak neH OmbIpapobiH Cayod XaHe aKIMWIIK OpmasbiK pemiHoeei pesiH HaKmsbl
depekmepmeH 0anesoedo.

XyseliHu meH AKym an-Xamasu Oe e3 eHbekmepiHOoe Cbip 60UbiHOAzbl KaAaaaap MeH 63eH
aH2Ap/1apbIHbIH 2e02pAdUSAIIbIK epeKweslikmepiH cunamman, XaibIKmbiH Wapyawbl/isiK 6edimoesnyi MeH
MaoeHU emipi ycaliibl xazeaH [12] . byn eHbekmepoe OHMycmik KazakcmaHHbIH mabuau opmack! MeH
Ma0eHU epKeHUemi Uc/Iam a/1eMiHiH COIMYCMIK WeKapacbiHOaabl MaHbI30b! aliMak, pemiHoe beliHeneHeo.
MyHoal xa3ba Oepekmep OpmazackIp/iblK KeseHoe2i mabuau xcazodalnap MeH aneymemmik
KamabiHacmapobiH 63apa 6ad/1aHbICbIH MYCiHy2e MyMKiHOIK 6epeoi.

XIX 2acbipda Peceli umnepusicbiHbiH Opma A3us meH Ka3akcmaHObl 3epmmey MakcamsiHOa
YUbIMOACMbIPbIAIRAH 2bI/IbIMU 3KCNeduyusnapbl OHMYycmik Ka3akcmaHHbIH 2e02pagpuscsl MeH mapuxu
eckepmkiwmepiHe aHa Ke3kapac Kaabinmacmabipobl. bysn  0ayipde almakmelH — GU3UKASIbIK,
2e02papuaChl, 3MHO2PAPUACHI HOHE KOHE Kaaa OpbiHOApb! ablbiMU Mypabl0aH xcydeneHe 6acmaoksl. [1.
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Y. Pbiykos, A. W. JleswuH, . H. lMomaHuH, H. A. Apucmos, B. B. bapmosbd CbiHObI 3epmmeyulinepoiH
eHbekmepi 0Cbl Ke3eHHIH bacmasi 0epekke3depiHe alHanokl.

A. WM. JleBWUHHIH «ONUCAHUe Kupeu3-Kkasadybux, uau Kupeus-katcaukux opd u cmenel» (1832)
ammsl eHbeziHOe Ka3ak 0anackiHbIH Mabuau dcaHe 2e02papusibik epexkuienikmepi, Cbip0apusi MeH OHbIH
CananapbiHbI{ WAapyawbl/ibiKkmaabl MAaHbI3bl KeHiHeH cunammasead. On Cadpam, TypKicmaH aHe
LLIbIMKeHm MaHbIHOAabl KOHbICMAPObIH 0AMybiH aman 6emin, XaJblKMblH MYPMbICbIH mabuau
xazoadiapmeH maiabi3 badiaHbicma KapacmseipaaHd. An B. B. bapmosibomsiH «TypkecmaH 8 3noxy
MOH20/1bCKO20 Hawecmausi» ammal 3epmmeyi OHmMycmik Ka3akcmaHHbIH OpmazachlipsibiK MAapuxbiH
abl/IbIMU - MypabloaH 3epoeneyoe alpbiKuwa opbiH anaosl. O alMakmbiH CASCU MApuxbiH, MOHROJ
WAanKbIHWbIIbIRbIHaH KeliHel KananapobiH KAanbIHA KenyiH XcoHe TypKICMAHHbIH Cascu MAaHbi3biH
Hakmebl 0epekmep apKbisibl kepcemedi [7].

OpbIC casxamuibliapbl MeH 2asibiMOapbiHbiH eHbekmepi XIX eacbipObiH COHbI MeH XX 2ackipobiH
b6acbiHOa OHMycmik Ka3akcmaxHbIH mMapuxu 2eoepagusicbiH XaHawa nalbimoayaa MyMkiHOIK 6epoi.
Onap aneaw pem almakmeiH KapmozpapusaibiK mycipiniMoepiH xcacan, e3eH xcylenepiH, KeHe Kana
OPbIHOAPbIH }#(oHE KOHbICMAapObiH 2e02padussibiK KOOPOUHAMMApPbIH AHbIKMAodsl. by eHbekmep KeliHei
apxeosi02us/ibIK 3epmmey/iepoiH ipeemackiHa atiHanosbi.

XX 2acblpObIH eKiHWi apmabicbiHaH 6acman xceHe XXI eacbipda OHMycmiK Ka3akcmaHHbIH
mapuxu 2eo2papusachiH 3epmmey XaHa abl/ibiIMU 30ICMepMeH Xaa2acbiH Manmal. ApPXeono2usisibiK,
Kasbanap, a3pogomomycipisiiM, CNYMHUKMIK 6akbiaay XaHe eeoakndpammsik xcylenep (MMC)
almakmelH excenei 3oHe OpMAazachip/ibiK KOHbICMAPbIH HAKMbl AHbIKMAy2a MYyMKIHOIK 6epoi.
Apxeosioemap mMeH mapuxuibliiapobiH bipneckeH eHbekmepi HomuxeciHoe Omeipap, CaypaH, CbI2aHAK,
TypkicmaH, Tapasz cuskmbl KananapobiH KYPblibIC XOCNAPAAPkl, KOPEAHbIC Xcydenepl, mypabiH
KBApmasnoapsb! ¥aHe uppu2auus/ibiK dcesinepi abiibiMu mypabioa 3epmmesdi.

Kazakcmaroblk eanbimoap K. M. batinakos, C. A. Huemamosa, X. Meip3abaes, P. Cana yxcaHe X.-M.
LleomHbiH eHbekmepi OHMycmik Ka3akcmaHHbIH mapuxu-maoeHu 1aHowadmmapsiH xcydesni mypoe
3epmmey 6azbimbiHOA MAaHbI30bl  Hamuxenep 6epdi. K. M. balnakoBmbiH dpXeosoeusisibIk
akcneduyusnaps! Cbipdapusi 6olibiHOAzbl 0pMAsackIp/ibiK Kaad MadeHuemiHiH Ke3eHoepiH aHbiKman,
0/1ap0biH cmpamuepapusibik kabammapsiH xcydenedi. C. A. HueMamoBaHbIH NAieoKAUMAmmabIK,
3epmmeysiepi e2iHwinik neH mabuau opmarbiH 6alaaHbICbiH kepcemmi, an P. Cana meH X.-M. [leoMHbIH
«Geography and Cultural Landscapes of Kazakhstan» eHbeziH0e alimakmbiH MadeHU 1aHoWagpmmaps!
MeH 3K0J102USI/bIK 3B0JIOUUSICbI KeHiHeH masioaHosb! [6].

Kaszipei  yakblmma —mapuxu 2eoepadusiibiK — 3epmmeysiep  CaHoblK — Modesboey  MeH
KapmoepagpusibiK mexHosao2usaapaa cyleHin, almMakmbiH KeHICMIKMIK KYpblIbIMbIH HAKMblIAyaad
b6aabimmarnzaH. [MIC-mexHon02usap MeH CNymHUKMIK 0epekmepoiH KemezimeH excenei cyapy xydernepi,
Kana wekapaaapbl yaHe cayoa xo/0apbiHbiH 6agbimmapsl KaanbiHa Keamipinyoe. CoHbiMeH bipee
apxeosioeusi/iblK, mono2padusa MeH O0anabiK 3epmmeysiep HamuxceciHoe almMakmseiH Mmapuxu
Kapmanapbl aHapmaisibin, 6ypbiH 6€/12iCi3 KOHbICMAap MeH KeHe eCKepmKilumep aHbIKMAasbin OmMabip.

KopbimbiHObI

by 3epmmey X#YMbICbIHbIH He2i32i MaKkcamal COHabl opma aackipiapoaasi (XIV-X VI aa.) OHmycmik
KazakcmaHHbIH mapuxu-2e02papusi/ibik 0amybiH KeweHoi mypoe masaoay xaHe almakmsiH mabuau,
Casacu }oHe Ma0eHU KeHicmi2iHiH e3apa 6aliaHbICbiH aHbIKkmMay 60/10b1. 3epmmey 6apbiCbiHOa Kolbli2aH
abl/IbIMU MiHOemmep MoJibIK 0pbiHOA10bI: OHMYyCcMiK KazakcmaHHbIH Mabuau-eeo2papusisibik #azoalb!
MeH a/leyMemmiK-35KOHOMUKA/IbIK belHeci alKbiHOai0bl, Kananap xydeci meH ypbaHu3auusHbIH
Kasabinmacy 3aHOblIbIKMApPb! CApasiaHobl, ApXeosiocusi/ibiK XaHe xa3ba depekmep HeziziHoe cascu-
IKIMWINIIK KYPblbIMOAp MeH 3mHOoMadeHU yoepicmepdiH damy baabims! mandaHobl. XymMbiC 6apbiCbIHOA
Mapuxu-eeoepapusi/ibiK, 0epekmany/ibIK, apxeosioeussibiK XoHe Kapmo2padussibiK adicmep KeuweHoi
mypoe Kos10aHbI/IbIN, OPMARACkIP/IbIK O0epeKkke3oep MeH Kadsipei 3epmmey Hamuxxenepi e3apa
Ca/IbICMbIPMAsibl Mypabiod Kapacmbipbl/iob.

XKypeizinzeH manoaynapobiH HamuxeciHoe alimMakmalH mapuxu 0amybl mabuau opma MeH
adamsam apekemiHiH Kypoeni, bipak yinecimoi 6alnaHbicbiHa Heeiz0enz2eHi aHbikmasiobl. Cbipdapus,
Apbic, Kenec cuskmabi 63eHoep MeH 071ap0biH aH2ApaapbIHOA KA/bINMACKAH 0d3UCmiK MadeHuem neH
Cyapmasibl  e2IHWIIIK ~ xydeci admMakmabiH —3KOHOMUKAJIbIK — MYPAKMbIIbiebl  MeH — a/ieyMemmiK
KVPbI/IbIMbIHBIH ©3€2iH Kypaodbl. by mabuau ¢akmopsiap ypbaHusauusHbiH 0amybsiHa mikesnel biknasi
emin, OHmMycmik KazakcmarHbIH mapuxu OUHaMUKAcbIH alkbIHOaob!. [1aneokaumammeik 0epekmep oe
almakmasiH mabuau bIp2akmapbl MeH wapyauwbiibiK 6edimoeny xcyleciHiH e3apa 6alaaHbICbiH HaKmMb!
danenodeldi [1]. Cbipdapusi 60libiHOAb! 63eH aH2apsiapbiHOAzbl Cyapy Xcydenepi Opmasachkip/ibik,
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OMbIPbIKWLI MaOeHUemmiH Mypakmal/iblabliH KaAMMAamackl3 emin, KaadibiK epKeHuemmiH Y30iKCi3
oamybIHa Heai3 60/10bl.

3epmmey bapsicbiHoa Typkicmar, Calpam, Omsipap, CbI2aHAK XaHe Tapas cuskms! KaiaaapobiH
mapuxu pesi MmeH o/1apObiH KeHicmikmik e3apa 6ad/iaHbICbl mepeH Kapacmalpbliobl. ApXeosio2usi/ibiK
3epmmeysiep MeH HyMU3Mamuka/sibik depekmep 61 KaaanapobiH CAsiCU HaHEe IKOHOMUKA/bIK MAHbI3bIH
Hakmabiaalobl. Ombeipap meH CbI2aHAK KaaaaapbiHOa mabbiizaH akwa cody webepxaHaaapsi,
KepamuKkasibik 3aoHe memasn bylbiMoap eHOipici 0ambleaH KOJeHep MeH cayda KambiHACMAaphbiHbIH
OeHeelliH atizakmadiosl. An TypkicmaH Kanackl XVI eacbipdaH 6bacman Kasak XaHOblibIHbIH CASCU HAHE
PYXAHU OpMaAsiblabiHa alHasabin, MemaeKkemminikmiH Uuoeosn02ussibiK mymacmsidbiH KAMMAamachi3 emmi.
TypkicmaHdaab! Koxca Axmem Scayu KeceHeci ucsiam epKkeHuemiHiH ComyCcmik WeKapachiHOaabl pyXaqu
opma’biK pemiHoe xaHoap busiziHiH neeumumoinieiH HblzalmkaH. Ockbiiaduwid, apxeonoeusiyibik, #azba
JOHe KapmozpagussiblK —0epekmep HeziziHoe KanasiblK ©epKeHuem neH MemaeKkemminikmiH
cabakmacmaiabl 0a/1es10eH0i.

3epmmey Hamuxcenepi kepcemkeHded, OHMYycmik Ka3akcmaH CoHebl 0pma &achkipaapod Kasak
XAJIKbIHbIH 3MHUKAJIbIK HaHe Cascu KasabinmacyblHbIH 63e2i 6012aH. by eHipde Kewnesi aHe
OMbIPbIKWbLI MadeHuemmepdiH 63apa bikNAsbl AlKbIH KOpiHIC manmsl. Man wapyaulbl/ibiabl MeH
e2iHWinikmMiH 6alnaHbiCbl, 0aNA/bIK MaHe Kaaadpasblk cayoa xcydeciHiH oamybl alimMakmsiH
a/1eyMemmiK-3KOHOMUKAJIbIK MYPAKMbI/IbI2bIH KAMMAamachkiz emmi. Tabuau opma meH wapyaulbi/ibik
KVPbl/IbIM apacbiHOAabl CUMOUO3 Kewnesi #aHe OmbIpbIKLbl 6Mip Ca/IMblHbIH dPACbIHOAzb! WeKapaHsb!
Heolbin, epekwe 3mHomadeHu 6ipsik myabi3obl. HamuxceciHoe OHmMycmik KazakcmaH KeHicmiei
SMHUKAIbIK UHMEe2PAUUSIHBIH X(AHE MemMsieKemmisiiK 0aCmMypiHiH 202papusi/ibiKk 0pmasibiabiHa alHaaobl.

3epmmey  HYMbICbIHbIH 8blIbIMU  #(aHe NPAKMUKA/IbIK MAHbI3bl  MApuxu 2eoepapusiHbiH
NaHApasnbiK, aneyemiH KeHeldmin, mabuau-eeoepadusisibiK Gakmopsiap mMeH mapuxu npouecmepoid
6aliIaHbICbIH 3#AHA ablIbIMU 0eHzelioe KapacmabipybiHOA. AZIbIH&AH HOMUX cenep aliMakmbiK #OCNapaay,
Mapuxu-maoeHu Mypaaapobl Kopaay XaHe mypu3moi 0ambimy CanandpbiHOa KOO0aHy2d Xapamosbi.
leoaknapammelk xcydenep mMeH Kapmo2pagpussibik a0icmepoi Ko10aHy apKbiibl almMakmaelH mMAapuxu
JIaHOWagmmapk! MeH KeHe Kanaaap xcesiciH kadma Kypy maxcipubeci 6acka mapuxu-eeo2papussibik,
atimakmapokl 3epmmey yuliH oe yiei 6oaa anaosi.

3epmmey 6apbiCbIHOA A/bIHRAH €H MAHbI30bl MYX#(bIPbIMOApObIH 6ipi mabuau opma, ypbaHu3ayus
JaHe cascu busiik apacbiHOaab! e3apa 6ali/iaHbIC alMakmbiH MAapuxu 380H0UUACHIH AHbIKMAZaH 6acmai
¢akmop ekeHdiei. Cbipdapusi aHzapbl bolbiHOaebl Kananap xcydeci (Ombipap CaypaH Cbl2aHaK,
TYpPKICMaH) 3KOHOMUKA/IbIK, MaOeHU X(aHe casicu mypabioaH 6ipmymac xcesi Kypan, Ka3ak XaHobl2bIHbIH
KaabINMacybiHa 2eoepadusisibik Hezi3 Kanaosbl. CoHbIMeH Kamap, TypKiCmaH KaaacbiHbIH CAsCU HCoHe
PYXaHu MapmebeciHiH apmybl MeMaeKemmisikmiH CUMBOJIUKA/IbIK KeHiCmieiH Ka/ibinmacmaipobl.
TypKicmaHHbIH 6yJ1 pesii Ka3ak KoeambIHbIH PYXAHU MymacmalabiH cakman, busikmiy cabakmacmeaiabiH
Kammamaceiz emmi.

3epmmey Homuxcenepi 0pmazackipsiblk KeseHoeei OHMyCcmik KasakCmaHbIH —mapuxu-
2eoepausaibik beliHeciH NaHapaibIK, MypabiOaH KasinbiHa Keimipyee MyMKiHOIK 6epoi. Apxeono2usi/ibiK
depekmep KasianapobiH UHGPAKYPbIILIMObIK 0aMybiH, #a3ba 0epekmep CAascu YoHe 3KOHOMUKAJIbIK,
npouecmepdi, a1 Kapmozpagusi/ibiK 3epmmeysiep KeHicmikmik KypbiibiM MeH mabuau ¢pakmopiapobiH
bIKNAJIbIH - alKbIHOAObl. By macin almakmelH mMapuxu 2eoepadusicbiH mymac xiyle pemiHoe
natibimoay2a MymMKiHoik 6epai.

Jlecerimer, 3epmmey 6eneini 6ip wekmeynepee 0e ue. bipiHwioeH, Kelbip apxeoso2ussibikK,
eckepmkiwmepoiH MoJiblK  CMpamuepapusisibik o0epekmepi  asli 08  XEemKIiiKCi3, COHObIKMAaH
KananapobiH 0amy Ke3eHOepiH HaKmMblaay yuiH KOCbIMWA 0a/1asbiK 3epmmeysiep Kaxem. EKiHWwiOeH,
NAneoKAUMAMMbIK YaHEe 2e0apXeos102usi/ibiK 3epmmeyaepoiH KeHerl opmazackip/ibiK WapyallblyibIk
xydenepoiH mabuau e32epicmepee belimoesy MexaHu3mMiH mepeHipek myciHoipyee MyMKiHOIK bepedi.
CoHoad-ak, alMakmelH aneymemmik-0emMoepapus bk KyYpbiibIMbIH HAKMbLIAY YUliH HYMUZMAmUuKabik
mamepuanoap MeH aHmponos02usi/ibik 0epekmepai xcydesni manoay Kax3em.

bonawak 3epmmey 6azbimmapsi pemiHoe mapuxu aaHowagmmaposl [VIC-mexHoso2usaap
apKbiibl  YugpaaHobipy, cyapy xcylenepiH Modesiboey MaHe apxeosioeusi/ibiK HbicaHoapobl 3D
gopmamma KaanbiHa Keamipy YCbiHbaobl. CoHbiMeH kKamap, OHmMycmik KasakcmaHHbIH mapuxu
2eozpaguscbiH OpmarbiK A3ust daHe ¥Jibl Xibek 3#Co/ibl KeHicmiei asacbiHOa CaibICMbIpMAasisli mypabIoaH
Kapacmeipy MaHbi30b! ablibiMu 6azeimmapobiH 6ipi 60MAk,

Xanne! angaHoa, CoHabl opma 2ackipsapoazbi OHMYyCcmIiK KasakCmaxHbIH Mmapuxu 2eoepadusichbl
mabuau opma meH adam3am epKeHUemiHiH 63apa bIkNAsibl HIMUXeCiHOe KaabiNMAckaH Kypoesi mapuxu
KeHicmik. Tabuau-eeoepadusiibik pakmopiap meH ypbaHuzayusiHbiH 6adnaHbicbl aimMmakmaeiH mapuxu
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OUHAMUKACbIH alKbIHOAn, OHbIH damybiH 6ipmymac epkeHuemmik xcyleHiH 6esiei pemiHoe kepcemmi.
An TypkicmaH aldmazbl Kazak XaHObleblHbIH CAscU aHe PyXaHu opmasbleébl pemiHoe Ka3ak
memieKkemmisiieiHiH cabakmacmaiablH, pyxaHu mymdacmbiablH XaHe YammelK 6ipe2elsieiH cakman
Kanobl. Ocbinadwa, 3epmmey Hamuxenepi OHMycmik Ka3akcmaHobl KAa3akK XaakbiHbIH MAPUXU HCoHEe
Ma0eHU 3B0JIIOUUSICbIHbIH 63e2i pemiHOe Kapacmaipyaa moJibiK ablibIMU Hezi3 6epedi.
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XIX-XX FACBIPJIAPZJAF bl AJIMATbI KAJIACbIHbIH CAABAKTAPbBIHbBIH TAPUXbI: UHTEPAKTUBTI
KOrAJIJAHAbIPY KAPTACbBIH K¥PY

Canapasii ApyxaH
2-KypC Ma2ucmpaHmea!
Abal ameiHOaab! Kazak ¥immelik [ledaeo2ukasbik YHusepcumemi

Abstract

This research paper examines the historical formation and development of Almaty’s park
system and urban greening policy from the 19th to the 21st century. The main objective of the
study is to trace the historical and spatial evolution of the city’s green infrastructure, to analyze
the urban landscaping trends of the independence period, and to propose a methodological
framework for developing an interactive greening map as a tool for sustainable urban
management.

The study is based on a comprehensive analysis of historical sources, international strategic
documents (UNECE, 2024, Green City Action Plan GCAP, n.d.), and scientific publications. The
findings reveal the continuity of Almaty’s greening tradition, highlighting key features of the Soviet
and post-independence periods as well as the integration of contemporary urban ecological
principles. The first public parks the Kazynalyqg Garden and Baum Grove established in the 19th
century, laid the foundation for the city’s landscape-oriented urban planning. During the Soviet
era, parks became both ideological and social spaces for citizens, while in the years of
independence, urban landscaping acquired strategic significance and began to align with
international standards of sustainable development.

As a practical outcome, the study proposes a methodology for creating an interactive
greening map of Almaty. The map is designed as a multi-layered geoinformation system that
integrates environmental, biological, and social data. It visualizes the historical development of
green areas, the structure of urban flora, the per capita ratio of green spaces, and the ecological
quality of urban environments in real time.

The results demonstrate that Almaty’s greening system has evolved through a synthesis of
historical experience and innovative solutions. The city today represents a “green metropolis”
model based on the harmony of nature, technology, and ecological culture. The proposed
interactive map and greening management approach serve as an important scientific and practical
contribution not only for Almaty but also for the sustainable urban development of Kazakhstan as
a whole.

AHOamna

byn 3epmmey xymbicbl XIX-XXI 2acbipnap apanbiabiHOaabl  AMamsl  KAJdCbIHbIH
casbakmebik  HcydeciHiH mapuxu Kasabinmacybl MeH KeeandaHObIpy CascamaiHbiH —O0amy
3BOJIOUUACKIH ~ mandayea  apHanaH.  XKYMbICMbIH — MAKCAMbl  KAJAAHbIH — MACbI1
UHPPAKYPBIIbIMBIHBIH — MAPUXU-KeHICMIKMIK — OUHAMUKACbIH — alKbIHOaAY, mayescizoik
JKbI10ApbIHOAabl  YypbaHUCMIK KeeanodaHobIpy ypoicmepiH Xcyleney XMoHe Kasipei 3amMaHabl
JKosIo2uANIbIK  bacmamanap  ascbiHOa  UHMepakmuBmi — KeeasadaHobIpy —KAapmdacbiH — Kypy
adicmemeciH YCbiIHY.

3epmmey 6apbicbiHOa mMapuxu oepekmep, XaJbIKApa/iblK CMPAameausiibiK Kyxammap
(UNECE, 2024, GCAP, n.d.), »caHe abliibiMu eHbekmep masioaHobl. A/bIHRAH MasiMemmep He2i3iHoe
AIMamal  KaiacbiHblH KeeandaHobipy XcydeciHiH mapuxu cabakmacmeidbl, KEeHecmik XcoHe
mayencizoik  KeseHoepiHoe2i  epekwesikmepi,  coHOad-ak — 3amaHayu  ypbaH — 3Kosoeus
KaaudammapbimeH 6aliaHbICkI alKbiHOAI0b1. XIX @ackbipdagkbl aneawksl casbakmap KasbiHaabiK 6ak,
neH baym moaalibl Kana KypblibiMbIHOAabI Mabuau-1aHowagpmsik xocnapaayobiH 6acmamacs!
60710b1. KeHecmik ke3eHOe casbakmap udeosioeus/ibiK api aeymemmik MaHbi3bl 6ap Koaamobik
KeHicmikmepee alHanobl, an mayescizoik #bla0apbiHOa Ke2aa0aHobIpy Cmpamezussibik 0eHeeliee
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Kemepizin, Xa/bIKapasasbik cmaHoapmmapaa cad xcypaizine 6acmaosi.

XKyMbICMbIH NPAKMUKAJIbIK HOMUXCECi pemiH0e UHmepakmusmi KeeanoaHobIpy KapmachiH
Kypy adicmemeci YCbIHbIIObI. Byl KApma Xacbii KeHicmikmepoiH 3K0/102usi/ibiK, GUOI02USIbIK,
JHcaHe aneymemmik OepekmepiH 6ipikmipemiH Kenkabammel 2e0aKkndpammabik Xcyle pemiHoe
cunammanaosl. On cagbakmapobiH Mapuxu 0amybiH, GaopabIK KypambiH, adam 6ackiHa
WAKKAHOAgbl XACbIT KEHICMIK KePCemKIllliH XoHe 3KOJI02US/IbIK CandHbl HAKMbl YakKbim
pexumiHoe bakkliayaa MyMKiHOIK 6epedi.

3epmmey Hamuxcenepi AiMams! KaadcblIHbIH K62ai0aHObIpy Xcydeci mapuxu 0acmyp mMeH
UHHOBAUUS/IbIK WewimoepdiH yunecimiHOe 0ambin Kesie X amKaHbiH Kepcemmi. Kana 6yeiHoe
mabuaam neH MexHOI02USIHbIH, Ma0eHUem NeH 3K0J02usi/biK CAHAHbIH CUHMEe3IHe HezizdesneeH
«HAChI/T Me2anoiuc» modesiHe alHanyoa. ¥CbiHbIIRaH UHMepaKkmusmi Kapma mMeH 3K0J102Usi/IbIK
xyocnapaiay adicmepi AIMambiHbIH 2aHA eMec, Xanbi KazakcmaHHbIH mypakme! YypbaH oamybi
YWIH 8blTbIMU #COHe NPAKMUKA/IbIK MAHbI3bI 6ap Kypas 60s1a anaosbi.

Keywords: Almaty, parks history, urban greening, green infrastructure, urban ecology,
interactive map, sustainable development, environmental policy.

TyliH ce30ep: Aamamsl Kandcbl, casbakmap mapuxbl, KeeandaHobIpy, —MAacbil
UHGPAKYpbI/IbIM, ypbaH 3K0102Us, UHMePaKkmusmi Kapma, mypakmsi 0amy, 3K0102Us/TbIK CASCam.

Kipicne.

Anmamsi Kanackl KazakcmarHbIH mabuau 3caHe MadeHU opmarsibiabl @aHa emec, COHbIMeH Kamap
e/10iH ypbaHUCMIK XaHe 3KO0J02Us/blK 0aMy MAapuxbiHbIH alHackl. eoepadusisibik mypabioaH e
AamaybiHbIH emeeiH0e OopHAAackaH kKasna mabuau 6edepdid Kypoesniniei MeH  KJIUMAammabik,
epekwienikmepi candapbiHaH excesnoeH Ke2as0aHObIpy MeH Xacbil alimakmapobl KaabinMmAacmabsipy
MmacesneciHe epeKkuie KeHin beneeH. XIX 2acbipObiH eKiHWI X#apmbiCbiHOa BepHbil 6eKiHICiHiH He2i3iHoe
natida bosizaH angawikkbl Ko2amobliKk 6akmap meH moealiap KeliHHeH AJIMAMbIHbIH «XACbll Kaaa»
beliHeCiHiH ipe2emackiH Kaaaosbi.

Con KeseHOe2i KeaasnoaHObIpy ICi KebiHe CaHUMAp/biK-2U2UeHANbIK —M(oHe  KAUMAammbIK,
makcammapoa xcypeizinoi: xesn 6azbimbIH eCKepin OmMbIpabi3bli2aH d2aumap Mdasabl bICMbIKMA
CaNIKbIHObIK 6epin, WwaH-mo3aHOob! azadmy MiHOemiH amkapobl. by ypoic KeliHHeH keHecmik dayipoe
xydeni cunam asbin, AIMameiHbiH YpbaH KeHicmiziHe casbakmap, annesnap meH 6yabsapsiap xcyleci
mypakmasi mypoe eHei3indi [1]. XX 2acbipoa canbiHaaH [opbKul ambiHOAzbi OPMAsibiK MIOEHUEM HOHE
demasibic casbaabl, 28 eBapouswbI-llaH@uIoBWbLIAP NAPKI XaHe baym moealibl KaiaHbIH a/1eyMemmik,
M30CHU YaHe 3K0JI02USIbIK, eMIpiHOe MaHbI30bl opbiH andbl. OCbl Ke3eHoe Kasia meH mabuaammsiH
yanecimoiniei yabiMbl AJIMAMbIHbIH CaYJIEMMIK XOHE KeHICMIKmIK 0amybiHbIH 6acmel 6azbimbiHa
atiHanosbI.

locmkeHecmiK Ke3eHoe XasblK CaHbIHbIH 6CYi, KK UHGPAKYPbIIbIMbIHBIH Y/12Ar0bl HoHE HAaHA
KVPbI/IbIC MOJIKbIHbI  ¥AChIT AUMAaKkmMapobiH KbICKAPYbIHA MHe 3KOJI02UA/bIK mene-meHOIKmiH
6y3bl1ybIHA aslbin Kesdi. beneiney 6olbIHWwA, NOCMCOUUAIUCMIK Kaaanapaa maH 6acmsi epexkuiesik
YpbaH KeHicmikmiH ¢paemeHmmenyi MeH Xacbll Xenek meHci3di2i. 3epmmeynepde Anmamei
KanacbiHbIH KeeanoaHobipy XcyleciHiH mypakmsi 0amy yoepiciHe acepi mandaHbin, Macbli
KeHicmikmepoiH a/ieyMemmiK XCaHe 3K0JI02USJIbIK MypPakmblibiIKmbl KAMMAMACkI3 emyoeai MaHbi3b]
atikpiHoanzaH. CoHOad-akK KeHecmik Ke3eHHeH KeliHei odamy 6apbiCbiHOA Xacbin aldmakmap
KVPbI/IbIMBIHBIH ©32epiCKe YWbIpaaaHbl oHe 0aapobiH XaHa ypbaHucmik modesiboepmeH e3apa
balinarbicbl KepcemineeH [2].

AnmMameiHbiH YpbaH gopackiHa apHaseaHd 3epmmeyiepoe Kasa aymaabiHoa 396 ecimoik mypi
mipKesieeHi aHbIKManzaH. by eHbek anzaw pem AMams! KaaacbiHbIH Ga0pabIK KypambiH Xcydenen,
CbIPMMAH eHzizifizeH ecimoik myprepiHiH yaeci 70 nadbi30aH acamasiHbiH KepcemkeH. MyHoal depekmep
JKAck1 almakmapob! KAJINbIHA Kemipy XaHe MypJiiK apmapanmaxobipy CascamabiHbiH 8bIIbIMU He2i3iH
alikbIHOalobI.

Kazipei maHoa AnmMamsl KandcbiHbiH Ke2as0aHObIpy Cascamsl CMpameusiibiK odeHeelize
kemepinoi. Eyponasnbik kadma Kypy xeHe oamy baHkiHiH Green City Action Plan (GCAP) ecebiHoe
Kasaaoaabl ¥acbis denek Keiemi adam bacbiHa WakKkaHoa 7,7 mM? ekeHi Kkepceminin, by kepcemkiuwimi
2030 wbinza 0ediH 10 m2/adam OeHzelliHe 3#emkKi3y ¥oCcnap/iaHeaH. Kyxamma e3eH apHaaapb MeH cy
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aliobIHOApbIH Kopeay, «Kek-xacbia 0aniz» (blue-green corridor) Kaabinmacmsipy 3aHe KAumMammsbik
beliimdeny wapanapbiH Kyweldmy cuskms! 6acbiMm 6azbimmap adkbiHOAI2aH.

bipikkeH ¥nmmap YlbimbiHbiH UNECE (2024) 6agHOamacbiHOa 0a AnmamsbiHbiH - «Smart
Sustainable City» modeniHe Kewy yoepici oH 6aeanaHbin, XaAcbl/l ¥aHe aliblK KeHicmikmepoiH KeiemiH
apmmeipy, ypbaH OpMaH wWapyawlblibigbiH OAMbIMY XYCoHe ©3eH XAaanay/iapbiH peKpeauusisibik,
alimakmapaa adHanobipy MeHiHoe Hakmbl YcbiHbicmap bepineeH [3]. byn 6acmamanap GCAP-ma
KepcemineeH  HbICaHA/IbI  KepcemkiumepmeH —e3apa  yuniecin, KanavbeliH — mMypakms! — oamy
CMpameausiCbiHbIH 3KOA02UA/IbIK He2i3iH KasbiNnmacmablpaoki.

KanavbiH aneymemmik XaHe 3KOJI02UA/bIK —MYPAKMbIIbIabIH  KAMMAMAckbi3 emy  YWiH
K62an0aHObIpy meK a0emiiik 3/1eMeHmi emec, O0eHCay/ibiK, KAUMAam XaHe aneymemmik a/-aykam
¢akmopbl pemiHoe Kapacmsipbiaaosbl. AIMamseiHbIH 0amy cascamsi byeiHoe sKoxcylenik macin MeH
uugpabIKk MoHUMopuHami bipikmipin omasip. OCbl MaKkcamma UHMepaKkmuBmi Ke2aa0aHobIpy KapmachiH
KVpY abl/ibiMu 0epekmepdi, mapuxu mMamepuandapobl XaHe 3aMaHayu Kaaa cagcamsiH 6ipikmipemiH
muimoi Kypasn 6oamak, MyHoal kapma KeeanodaHobipyobiH Mapuxu OUHAMUKAChIH, MypJliK K¥pamosbl,
a/leyMemmiK  KaMmbl/lyObl MOHe 3KOJI02UA/IbIK Kepcemkiwumepoi Bu3yandbl mypde beliHeneyze
MYMKIHOIK 6epedi.

CoHObIkmaH 6y makanada XIX-XX eacbipnapdazsl AimMamsi casabakmapbiHbiH KaabiNnmacysi,
mayesnciz0ik Xbl0apbiHOaabl ypbaHucmik KeeasnodaHobipy ypoicmepi, XXI 2ackipoazbl 3KOA02US/IbIK
bacmamanap MeH UHMEPAKMUBMI Ke2andaHObIpy KapmackiH Kypy adicmemeci KewieHdi mypoe
KapacmaIpblaaoskl. by 3epmmey Hamuxcesiepi AMamas! KaadcblIHbIH K62ai0aHObIpy xydeciH mapuxu-
KeHicmikmiK YCaHe 3K0J/102Us/IbIK MypabiodH myciHyee, coHoal-ak mypakmsl 0amy 6asbimbiHOA *aHa
8bI/IbIMU HCaHe NPAKMUKA/IbIK Wewimoep YCbiHyaa 6asbimmasnaat.

XIX=XX eacbipnapoazbl Aimamsi casbakmapbiHblH KAibinmacybl

AJIMambi Kai1acbiHbIH casbak xcyleci MeH Ke2aaodaHobIipy MadeHUemiHiH Kaasinmacy mapuxsi XIX
2acblpOblH eKiHWi }apmaicbiHaH 6acmay anaobi. by keseHoe BepHbil beKiHICiHiH 0pHbIHOA OpHAIACKAH
Kana mabuau-KaumammelK aHe eeo2padusisibik xazoalnapea belimoesneeH epekule xocnapaay
yneicimeH oambiObl. Kana lne AnamaybiHbiH emeziHoe, celcMUKasbiK mypabioaH besceHOi alumakma
OPHAIACKAHOBLIKMAH, KVYPbI/IbIC NeH keeandaHobipy 6ip-bipiMeH meiabi3 6alinaHbicma xcypeizindi. Tabuau
CYy apHanapbl MeH apbiK Xcylenepi KanadaHblH XOCNApaay KYpblibIMbIHbIH 63€2iH Kypan, KeliHipek
AJIMAmMbIHbIH K62a10aHObIPY HCyUeciHiH mipwiiikmik HeziziHe alHaiosbI.

1854 3cbiibl KanaqzaH BepHabil 6ekiHici 6acmankbioa ackepu Makcamma Ca/ibIH2aHbIMeH, YaKbim
eme KeJjle azamammaik KypblibiMea belimoenin, aneymemmik-mMadeHU emipoiH 0pmasbiabiHa alHasiobI.
XIX 2acbipobiH 60—70 Xb110apbIHOa ye3 bacwbicbl [epacum KoanakoBckuloiH bacmamacsimeH Kewesep
6olibIHa asaw omsbipabidy MiHOemmi cunam andbl. byn ic-wapanap mek 3CMemuKkasbiK Makcammel
ke30emell, cCaHumapJbik *oHe KAuUMammslkK MiHOemmepoi weuwlyze 6azbimmanosb! [4]. Tepek, yleHKi
JHOHEe WemeH azauwmapbl OMbIPabi3blybiN, XA30biH anmMabbiHOA KeeHKe MeH bii2an0bibIK 6epin, 3en
b6aabimbIH pemmen, WaH-mo3aH MeH bICMbIKMbIH acepiH asalmyaa MyMKiHOIK xcacadsl. Ocbinadwa
Ke2as10aHObIpY Kasa emipiHiH 3KO102US/IbIK XaHe aeymemmiKk Kypamoac besiziHe alHanobl.

1880 xcbindapbl Aimamsioa angawkbl Ko2amoblk 6ak KasbiHanelk 6ak (kazipei M. Fopbkul
ambiHOaabl OpmarsbiK MadeHuem xoHe demasibic casbazbl) Kypbiaobl. by 6ak con keseHoeai ypbaH
MadeHuemmiH MaHbI30bl xemicmiei 60/bin, MmypabiHOapObiH 0eMasbiCbl MeH Ma0eHU ©eMIpiHIH
opmasbiabiHa alHanobl. MyHOa anzaw pem saHowagdmmsiK Ou3alH 3aemeHmmepi Ko10aHbLIbIN,
o0ap xcydeci, 2y13apsap MeH Cy dpHAaapbl #acanobl. KasbIHabIK 6aK Kaaa KypblibICbIHOARb! XACkI
KeHicmikmepoiH XaHa muniH Kasabinmacmalpobl aHe KeliHel casbakmapobiH KYpblbIMObIK Hezi3iHe
atiHasosbI.

AJIMAMbIHbIH K62a/10aHObIPY MApuxbiHOa epekuwle OpbiH anambsiH mysga 30yapo baym. XIX
2acbIpOblH COHbIHOA 0J1 KA/IaHbIH p10pachkiH Xcylesni 3epmmen, 1890 xcbindaps baym moaalibiHbIH He2i3iH
Kasaaosl. by moaal by2iHoe AimambiHbIH KeHe mabuau aimakmapbiHbiH 6ipi 6071bin ecenmesnedi X aHe
KanaHbIH 3KOI02US/IbIK MYPAKMbI/IblablH CAKMayaa 30p yaec Kocadbsl. baym moealibi mek opMaHobIK-
bakmsbiK auimak, emec, coHOau-axk AMAambIHbIH 6UOI02UA/ILIK AJ1yAHMYPJiIi2iHIH 2eHemMUKAasbIK, KOpbl
pemiHoe  Kapacmsbipbliiaobl. MyHoal  6acmamanap — KeliHei  Ke3eHOepoeai  (priopucmuKkasbIk,
3epmmeysiepoiH abliibiMu Heei3iHe aliHanobl [5]. 3epmmey HamuxenepiHoe Kkana aymaabiHoa 396 ecimoik
mypi aHbIKMasbin, 01apobiH 70 Nalbi30aH aCMambiHbIH UHMPOOyueHmMmep ekeHi danendeHeeH. XIX-XX
2acblp1apoa AiMamaiHbIH KeeaadaHobipy cascamsl KebiHece Cbipmmad aKesiHeeH ecimOik myprepiH
Ko/10aHy2a HeeizoenzeH. MyHoal macindiH apmabiKWbl/biabl KIumameka belimoeneeH ecimoikmep apKbisibl
JACbIT KOPObIH MYPAKMbl/iblabIH KAMMAmMAachi3 emy 6osca, Kemuwiisiei xepainikmi ¢giopaHsiH 6ipmiHden
bI2bICMbIPbITYbIHOA 6AUKaAI0bI.
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XX 2acbipObiH 6ackl AiMamal YuwiH ypbaHUCMIK XaHapy KezeHi 60/10b1. 1917 xcbiiabl MeHKepicmeH
KeliH Ka/ia #aHa casicu xcoHe aneymemmik QyHKuusea ue 60/ibin, MaOeHU #aHe Ko2amOblK OPMAsibiK
pemiHoe Kasbinmaca 6acmaoskl. KeHecmik 6usiik »#b110apbiHO0a Ke2aaoaHobipy memaekemmik 0eHeelioe
XMOCNAP/IAHbIN, casbakmap meH 0emasbiC alMakmapbl UOeosI02UsIbIK HoHe MadeHU MAaHbi3bl 6ap
Ko2amobIK KeHicmikmepee atiHanobi [6]. 1930—1950 xwbindapsi AIMamsiod #aHa KoaamobiK HbICAHOAp
meH casbakmap nadda 6onokl: 28 esapoudwsi-llaHgunoswsiiap casbassl, 1-Mal casbazbl, Xac
Hamypanucmep 6aabl, OpmasibiK MadeHUuem aHe 0emMasbiC casbaabiHbiH ¥aHAPMblAIRAH Y/i2iCi HoHe
backa da Oemasibic almakmapsl canabiHObl. byn casbakmapoa cybypkakmap, cnopm XaoHe oUbiH
asaHoapbl, NABUJILOHOAP MeH Ma0eHUem HbICAHOApPbl OPHA/IACMbIPbIILIN, MYypabiHOapobiH 6oc
VaKkbImbIH MuiMmoi emkizyee xcazoad xcacanobl. KeHecmik 0ayipoe casbakmap eHbek neH 0emasibiCmbiH
yinecimoinieiH 6elHeneldmiH aHe YibIMObIK 6Mip CaMblHbIH CUMBOJIbIHA alHAIeaH UOe0s102USIbIK
KeHicmiK Kbi3memiH amkapob!.

MaHounoBwskIIap casbaabl epekule mapuxu doHe MadeHu MaHee ue 6010b1. EKIHWI OyHUeMCY3iiK
coabicmaabl Ka3akcmaroblK 6ameipiapobiH eprigiH V/bIKmayaa apHanzaH Memopuanobik KeweH 6y
casbakms! WIMMbIK Xad NeH Nampuomu3MHIH HbIWAHbIHA alHanobipobl. MyHOa mabuau nelsax
nemeHmmepi MeH MOHYMeHmasnobl caysaem yiieciM maybin, KeHecmik MemopuasnobiK Ccayaem
0acmypiHiH y30iK ynziciH 6eliHenedi.

1950-1970 xbi110apbi AIMAMbIHbIH 0aMy CMPAmMe2usiCbiHa «x#acbi 6enoey» myx#bipbiMOamackl
eHei3indi. Kana alHanaceiH0a opMaq asakanmapbiH OMbIpabi3y dpKbl/ibl Mabuau KauMammsiK mene-
meHOIKmi cakmay, e/ MeH bICMbIKMbIH acepiH asaldmy Ke30endi. byn udes kediHipek GCAP
KVOXambIHOa —KepcemiieeH KOK-Xacbll  0a/li3  MyXbIpbiMOamacbiMeH —cabakmacein, Aimamel
3K0J102US1/TbIK CASCambiHbIH 6acmbl KaaudackiHa alHanobl. Kaia alHanackiHoaae opMaH besndeynepi meH
casbakmap xcydeci AimamaiHbl «mabueamneH yHOec Kasaa» pemiHoe Ka/ibinmacmabipobi.

XX 8acblpOblH COHbIHA Kapal Kesik UHGPAKYpbiIbIMbIHbIH KeHerol, mypabiH ay0aHoapobiH Keberoi
HOHe YpbaHu3ayusiHbIH edesdeyi xackbln alimakmapea KbicbiM mycipe 6acmaodsl. OcblaH
Kapamacmar, KeHecmik KeseHoe Ka/ibinmackaH casbakmap meH moeadnap byeiHei KyHee dediH KanaHbIH
IKOJI02USI/IbIK KAHKACbIH cakman omalp. byn kezeHoe casbiHeaH casbakmap meH 6akmap kasipei
A/IMamabiHbIH Ma0eHU MypackIHa XcaHe ypbaHucmik bipeeediziHe atiHaobI.

[Mocmcoyuanucmik KeseHee apHasiaaH 3epmmeyaepoe AMamabl CUSKMb! KAaaaapod KeHecmik
xocnapaay maxcipubeciiy 6yziHei mypakmasi ypbaH 0amyobiH He2i3iH Kypan ombipaaHbl aman emineol.
XKacbin KeHicmikmepoiH KypblibiMbl MeH mapasay epekwesikmepi Kasipei ypbaHucmik cascamma oa
anieyMemmiK mypakmbl/ibikK NeH 3K0/102US/IbIK mene-meHOIKmi KamMmamackiz emyoiH 6acmsi ¢pakmopesl
pemiHoe Kapacmaipbl/iaobi.

XIX-XX 2acbipnapdaabl  Ke2anoaHobipy —maxcpubeci AiMameiHbIH — 3amaHayu  YpbaHobIK
KoxcyleciHe bazbim-6azdap bepdi. Tabuau pesibedke ukemoesneeH ¥ocnapaay, Cy apHaaapbl MeH apbik,
xydeciHe Heziz0eneeH KeeanodaHobIpy XcaHe casabak MadeHuemiHiH 0amybl Kazipei AIMambiHbIH
2KO0JI02US/IbIK APXUMEKMYPAchiHbIH ipe2emackiH Kaaaos! [3]. Con mapuxu KeseHHiH maxdpubeci 6yeiHoe
UNECE (2024) »aHe GCAP cuskmbi Xa/ibiKapasblkK CMpameaus/ibik KYxammapod Kadma *aHebipbin,
Kana 0amybiHbIH He2i32i KaaudamsiHa aliHaabin OmMbIp.

Tayesci3oiK #b110apbIHOAabl ypbaHUCMIK KeeandaHobIpy ypoicmepi

KazakcmarHbIH mayesci3oik anybimeH bipee Aimamel Kaaack! 0a 63iHiH damy 6aabimbsiH mybezelsi
e3eepmmi. 1991 xwbindaH KediHei ypbaHuzayus yoepicmepi MeH 3KOHOMUKA/IbIK MPaHchopmayusiap
KA/aHbIH KeHICMIKMIK KYPbIIbIMbIHA, 3KOA02US/IbIK MCYUeciHe XaHe Ke2as0aHobipy CascambiHa
almapssikmad biknas emmi. Ea acmaHackl mapmebeciHiH Acmadaza Kewlyi AIMambiHbIH Cascu
canamaabiH a3almKaHbIiMeH, 0J1 pecnyb/IUKaHbIH Ma0eHU, ablbIMU Y(OHe 3KOHOMUKAJIbIK OpMalbiabl
pemiHoeai ¥emeKkuwi pesiiH cakman Kasiobl. Kasia aneymemmik 6enceHoini2imeH, mapuxu MypaaapbimeH
HoHe mabuau-pesibedmik epekwiesiikmepimeH enimizoiH ypbaHucmik 0amybiHbIH yi2iciHe atHanosbl.
Anadoa, 6y ke3eHoe IK002USI/IbIK HCYKmeme Kypm dpmbin, K62a10aHobIpy Maceseci Kaia emipiHoeai eH
©3eKmi MakbIpbINMapobiH bipiHe alHaiosbI.

1990 >b1/10apObIH 6ACbIHOA HAPIKMbIK KAMbIHACMAPRA KOUlY H#aHe MeHWIK KambIHACMAapbiHbIH
e32epyi AZIMAMbIHbIH 3KOJI02UAJIbIK, UHGPAKYPbIIbIMbIHA 0a acep emmi. KeHecmik Ke3eHHeH Kaj2aH
casbakmap meH opmar besndeyepi Kapaycki3 Kasabin, KYmim MeH KapxbliaHObIpy ManuibiibiabIHaH Mo3y
npoueci bacmanobl. Kana aymazbiH0azb! 6ipKkamap x#acbii KeHicmikmep yekeweneHoipisin, 0aapobiH
OPHbIHA MYypabiH Yiiep MeH KOMMepUUS/IbIK HbICaHOap CasibiHObl. HamuxeciHoe Anmameioazsi adam
6ackIHa WakKaHoaab! keeasdaHobIpy Kesemi azadisin, by ¥azoad Kaaa 3K0/102UsCbiHa Kepi acep emmi.
3epmmeyniepde nocmcoyuaaucmik Kasnanapoaesl ypbaH KeHICMIKmMIH KYpbl/ibiIMObIK 632epicmepi
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manoatbin, AIMAambl MbICA/IbIHOA XAChIJT XeneK XyUeciHiH aneymemmik MeHCI30iK NeH 3K0/102Us/IbIK
oucbanaHcmebIH MaHbI30bl KOpCeMKilliHe alHanzaHb! alkbiHOan2aH [7].

Jlecerimer, 1990 xtb110apobiH CoHbIHa Kapal xcaHe 2000 x#cb110apobiH 6aCbiHOA 3K0/102USA/IbIK, CAHA
MeH Ko2amoblK besiceHOiiKmiH apmybl Kaaaddabl KeeandaHoblpy CAscambiHa xaHa cepniH 6epoi.
Anmamsl  oKimMOi2i  MeH  XasbiKapasiblk — YibiMOapObiH — cepikmecmizei  Heai3iHOe  3KOJ102Usi/ibiK,
bazodapaamanap icke acbipbiia bacmaoskl. by KezeHoe Ke2anodaHobIpy meK KepKemoik Hemece 0emasibic
MaKCcamaIHOA emec, Kasiasblk OPMAaHbIH CandcbiH ApmmbIpy, KAUMammaik, 6edimoesny aHe 0eHcay ibIk
cakmay casicamsbiHbiH 6ip 6eniei pemiHOe Kapacmabipbiaiobl. KanaHblH OpmasbiK KewesnepiHoe azawl
OMbIPbI3Y  HYMbICMAPbl  XAHOAHObIPLIILIN, — [laHunos, [Locmsbik, Abal xoHe Tene bu
0aHabl10apbIHOAzkb! an1es/1ap KaanbiHa Keamipinoi. Tapuxu cagbakmap abammarobipbiyibin, KeHecmik
Ke3eHHeH KaiaaH UH@PAKYpbl/biM #aHApmMbl/obl.

2000 xindapoad 6acman AIMamsiHbIH Ke2anoaHobipy casgcamabl Xa/ibIKAPA/ibIK 3KOI02USJIbIK,
cmaHoapmmapmen ydnecmipine 6acmadsi. by 6aabimmazbl MaHbI30b! Ky#ammapobiH 6ipi Eyponasbik,
kadma Kypy xeaHe damy baHkiHiH Green City Action Plan (GCAP) 6azdapramacs. GCAP manodaybiHa
calkec, AiMamal Ka/aCbIHbIH XACkI/T KeHICMIKmep KeJemi XaibIKapasibiKk HOpMaoddH memMeH, SeHU adam
bacbiHa wakkaHoa bap bonzaHbl 7,7 M? Kypalosbl. OcblzaH 6alnaHbicms! Kaaa akimoiei 2030 xcbiiza
OeliiHel cmpameaussibIK Makcam pemiHoe by kepcemkiwmi 10 m? 0eHeelliHe Xemki3yoi 3#ocnapiaokil.
by mek caHobIK 6cim emec, canasibl ypbaH 3Koxcyle Kaabinmacmaipy MiHoemiH de kammuosi [8]. GCAP
KV#amasl AIMAMbIHbIH 3KOJI02US/IbIK X#a20albiH XAKCapmy YWiH KOK-Xacbli 0an1i30epdi Kypy, e3eH
aHeapaapbiH - mabuau-KauMammesik  Guabmp pemiHoe nadoanay aHe XAaHa Kypblibicmapoa
Ke2as10aHObIpy HOpMaaapbiH MiHOemmi mypoe cakmay Kaxemmi2iH aman emeoi.

Tayencizoik — bladapbiHOa AAMamsl  KAndcbiHblH — mabuau — epekwesikmepiHe — CyldeHeeH
2K0/102US/IbIK Hobanap xcyldeci 0ambiobl. Mbicasbl, Kiwi 3caHe YikeH Aamamsl 63eHoepiHiH 6olibiMeH
xace1 admakmapobl KaanbiHAa Keamipy 6acmamack! Kosiga asbiHObL BYpbiH meK UHX eHepiK
makcammaabl apHanap 6oseaH 6y e3eHoep byeiHoe cepyeH aliMazbl MeH 3K0/102Us/bIK 0asii3ee aliHasyoa.
byn maxcipube xanbikapasbik 0eHeelde «blue-green infrastructure» den amanamaiH MyX#bipbiIMOAMAaza
catikec kenedi. UNECE (2024) basaHoamacbiHOa by1 6azbim AMamasiHbIH Kiumameka belimoesny xoHe aya
CanackIH *akcapmy canacbiHOazbl eH muimoi wewimoepdiy 6ipi pemiHoe 6asanaHok! [8].

CoHbimeH kamap, 2010 xbindaH bacman Anmameida xaHa 6ybiH casbakmap xcydeci Kkaieinmaca
6acmadsl. ConapobiH iwiHde [Mpe3udeHm casbazbl, CalpaH KesiHiH #aganaysl, bomaHukasabik 6akmsiH
katma xaHabipybl, Xackbin Apbam, Atakent Garden, xcaHe Almaty Garden Park cuskmsi xcobanap
epeKkwe MaHbi3ed ue. by HbicaHOdp 3amaHayu ypbaH ou3alH KaaudammapbiHa cad xobanaHsin,
3KOJI02US/IbIK APXUMEKMYPA MeH «XACbll MEeXHOI02UAIAapObIH» CUHMe3iH Kepcemmi. [lpe3udeHm
casibazbiHoa mabuau 6edep MeH acaHObl 31emeHmmep YuieciM mankaH: #aHbbip CybiH XUHAUMbIH
HoHe kalma nadodanaHamselH Xcylenep eHeizineeH, as bomaHukasbik 6akmazbi Ke2andaHobipyoa
Jepeinikmi ¢nopa mypnaepi yleHki, mepek, wemeH, KalbiH 6ackiM Koa0aHbLIRAH. by wewimoep
Kaumamea bedimoenzeH Kaia xacay KkaauoammapbimeH mikesned yiieceoi.

buonoausisiblK mypabloaH anzaHoa, AMamsl KaadcbiHbIH Ke2an0aHObIpy Casscamabl epaiikmi
JOHe CbIPMMAH eHai3iizeH eciMOik mypiepiHiH apacbiHOaab! mene-meHOiKmi cakmayaa 6azbimmasngar.
3epmmeynepde Aimamsi p10pacbiHOA CbIPMMAH dKesliHeeH eciMOiKmepoiH yeci ¥oaapb! 60/12aHbIMEH,
COHabI OH}(bI1I0bIKMAPOad Xcepaisiikmi mypsiepoi KanbIHA Kesmipy XaHe Kopaay WapaaapbiHbiH 6eaceHoi
HCYpeI3iniin Kesie ¥camkaHbl aman eminedi. Kaia akimoiei MeH ablibiMu MekemesnepoiH 6ip1ecKeH 3#yYMbICbl
HamuxceciH0e azaul mypJiepiH 3K0/102Usi/IbIK Me3imMoinieiHe, waH mMeH wyea bedimoeneiwmiciHe XaHe
ommezi whbigapy KabinemiHe Kapad capasan omsipabi3y maxcipubeci eHeizindi. MyHoal macin KaaaHbiH
ayackiH Masapmyad XaHe KIuMammalK e32epicmepze belimoesnyiHe oH acepiH muai3oi.

2000 xwbinoaH KeliHel Ke3eHOe 3K0/102UA/IbIK K032a/ibicmapobiH benceHdiniei admapasikmad
apmmeil. TypabiHOAapObIH KambicybiMeH «Tasza Animamei», «Eco-Challenge», «Green Up», «XXacbin 6endey»
CUSIKMbI KORAMObIK #06aiap xcy3e2e acbipblibin, KORAMHbIH IKOI02UA/IbIK MaOeHUemMiH apmmabipy MeH
Kananblk KeHicmikmi abammadHobipy ICiH a3amammabik Xayankepuliziik oeHeeliHe kemepdi. Kasipei
MaHoa Kekmemei 3oHe Ky32i daauwl Ombipabi3y akuyusaapbl AIMAMbIHbIH 3KOA02US/bIK 0aCmypiHe
altiHasbin, MypabiHOapobiH KOPWAazaH opmaza 0e2eH xayankepulisiei MeH KamamiCybiH Kyweldmin omsip.

TexHoM02us/IbIK MYypabioaH KapazaHod, mMayesici30iK Mbi10apbiHOa AIMAMbIHbIH Ke2a10aHObIpY
xydeci yugpnaHobipy basbimbiHa emmi. Kanaoa eeoaknapammelik xcyldenep (GIS), opoHOap xaHe
CNYMHUKMIK Cypemmep Hez2i3iHOe #acki1 aimakmapobiH UuHmMepakmusmi depekmep 6a3acs! Kypbiiobi.
byn 6asa casbakmapobiH HAKMbl OPHAIACYbIH, A2AWMApobiH MypJiK KYPambiH, OUIKMI2iH XcaHe
OeHcaybiK y#azoalbiH mipkeloi [9]. MyHoal aknapammap 3K0/102Usi/IbIK MOHUMOPUH2 NeH 2bl/IbIMU
masnoday ywiH awbiK gopmamma xapusaaHa 6bacmaosl. byn ypdic bonawakma AnmMambiHbIH
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UHMepakmusmi Ke2as0aHobIpy KapmacbkiH Kypy adicmemeciHe Heeiz 601a0bl. GCAP KyxamsbiHbiH 16-
apekemiHde 0an ocbkl xcyleri 2025 xcbinea oeliiH mosibiK eHzizy mMiHoemi KolbiizaH, an UNECE (2024)
ecebiHOe AnmambiHbiH «Smart Sustainable City» modesni ocbl 6azbimmasasl ifneepiney Mbicasibl pemiHoe
Kesmipineoi.

Xannbl, mayencizoik #bi0apbiHOaabl AIMambiHbIH  YPOAHUCMIK Ke2anodaHokIpy ypoicmepi
mapuxu maxipube MeH UHHOBAUUS/IbIK casgcammeid YinecimiH kKepcemedi. XIX-XX aackipnapoa
Kasibinmackad casbakmasik MadeHuem neH mabuau pesibepke Heziz0enzeH ¥ocnapsiay npuHyUNmepi
)HAHA 3amMaHoa 3amaHayu ypbaH 3Ko102us KaaudammapbiMeH YWmackin omabip. KaaaHbiH K62aadaHobIpy
cmpameausicbl eHoi meK 3CMemuKasbiKk MaKcamka emec, mypabiHOapObiH emMip CandcbiH, KORAMObIK
OeHcay/ibIkmbl HaHe aieymemmik yianecimoinikmi apmmasipyaa 6azbimmaneaH. AiMamabiHbIH Kasipei
casbakmapbl 61 0emasbic almazbl 2aHa emec, 3KO0JI02Uusi/IblK MYPAKMbIIbIK NeH d3amMammabik,
MadeHuemmiH KepiHici.

XXI gacbipdazbl 3amMaHayu casbakmap mMeH 3K0J102Usi/ibiK bacmamasiap

XXI eacbipda Anmamal KaaacbiHbiH YpOAHUCMIK 0amy CmMpameusiCbl ¥aHa cand/ibiK oeHeeliee
Kkemepinoi. by KeseHoe Kasa 3K0A02UsIbIK MyPAKmMbl/ibiK, #ACbl1 UHPPAKYDbIIbIM HoHe CMApm-Kaaa
KaaudammapbiHa cyleHeeH xcocnapay xydeciHe Kewmi. AIMambIHbIH Ke2andaHobIpy casgcamsi eHoi
meK KepikmeHOipy wapackl emec, aseymemmik a/-aykam NeH 3KOJI02US/IbIK Kayinci30ikmiH Heeisei
memiei pemiHOe Kapacmabipbiia 6bacmaobl. Tayencizoik xwbiioapbiHoa 6acmasnzaH ypbaHobiK Kaldma
KVpblibimoay yoepici XXI eacbipda xasibiKkapasbik cmaHoapmmapaa cad xcydeneHoipinin, ackil Kasa
UOeSICbIH X(y3e2e acbipyObiH #aHa Ke3eHiH Kaibinmacmeiposi [10].

KanaHbiH 3amaHayu oamy basbimmaps! Eyponasnsik Kkadma Kypy xoeHe damy baHkiHiH Green City
Action Plan (GCAP) xcaHe bipikkeH ¥nmmap ¥ibimbiHbiH Smart Sustainable City Profile: Almaty (UNECE,
2024) KyxammapbiHOa KeHiHeH KepiHic manmal. by 6azdapiamanap AMameiHbl alMakmaik,
Oereelioeei 3KO02US/IbIK-UHHOBAUUSILIK OPMAbIKKa aldHanobipyobl Ke30elodi. GCAP OepekmepiHe
calkec, KanaHbiH 2021 xcbiigbl #ackil KeHicmik yaeci 7,7 m? 6osca, 2030 xcbinza Kapad oHbl 10 m?
OeHeelliHe Xemki3y makcam eminzeH. by MiHOem Ke2andaHobIpyobliH candcbiH dpmmbIpyMeH Kamap,
Kana mypabiHOApbiHbIH 3KOI02US/IbIK ©Mip candcbiH xcakcapmyaa 6azsimmasneaH. CoHbiMeH bipae,
KY#amma Kanaiblk e3eHoep MeH cy apHanapbl 60U0bIHOa KOK-X(ackbll 0ani3dep Kypy, dzaul
OMbIPabI3y0blH UHMepakmusmi ecebiH Xypeizy daHe Kaumammelk, belimoeny xcyleciH xeminoipy
ke30esnedi.

XXI eacbipda Aimamai KaiacbiHOa XaHa bybiH casbakmapb! MeH 3K0102usibiK xobanap oyHueze
kenodi. OnapobiH KamapkiHoa lpe3udeHm casbaabl, bomaHukaibik bakmeiH Kaldma xaHabipybl, CalpaH
KesiHiH 3konapk atmaeasl, Xacein Apbam, Almaty Garden Park, TeppeHKyp cepyeH 6azbi, yaHe TyHabiul
lpe3udeHm Annesicbl epekuwe amanaobl. byn xobanap 3amaHayu ypbaH ou3alH, naHowapmmsik
cay/iem aHe UudpJibIK MexHo102us1apobiH CUHMeE3i pemiHoe cy3eae ackbipblidbl. Op casbakmbiH 63
epekweniei 6ap: mbicanbl, [pesudeHm casbazbiHOa 3#aHObIp CybIH XUHAY XoHe Kalma nauoanaHy
xydeci  eHeisince, bomaHukanbik ~6akma  3Hepaus  yHemoeUmiH — XAPbIKMAHObIPY — HCoHe
asmoMammarobIpblIzaH Cyapy MexHOA02us/Aapbl  OPHAMbIIRAH. Al «Xacein  Apbam»  xasy
YpeiHWINep KeHicmieiH KeHedmin, Kaaa mypabiHOApbIHA 3KO0J102US/IbIK mMdad3d 0emasbiC aimasbiH
VCbIHOBI.

UNECE (2024) 6agHoamackiHOa AaiMamaiHbIH «aKbii0bl mypakmel Kaaa» (Smart Sustainable City)
modesiiHe kewly npoueci Opmasibik A3us alimaabiHOazb! 03bIK maxcipubenepdiH 6ipi pemiHoe 6azanaHaok.
basHOamada Kkasnadaebl #aAcbli KeHiCmikmepoiH aneyMemmik XaHe 3KOI02Us/IbIK acepi HAaKmbl
KepcemkiwmepmeH cunammanaob! [11]. AIMambiHbIH 3KO02US/IbIK CAACambl eHOi KAuMammaik
mayekendepdi memeHoemy, ayad CandcbiH XAKCApmy XcoHe 6uosocus/ibiK apmypislikmi cakmay
bazbimbiHOa KeweHOi mypoe xcypai3iiin omabip. Kanada ypbaH opmaH wapyaulbl/ibiabiH 0ambimy #obacs!
bacmarbin, azaw omsipabi3y NPOUECi 220aKkNApPaMmbIK xcylenep apkbiibl 6akbiiaHaobl. by xcyle apbip
OMbIPabI3bIIRAH A2AWMbIH MYPIiH, HACbIH, OPHAIACYbIH YAHE IKOI02US/IbIK aCepiH mipken ombipaosbi.
MyHoal macin Anmameida aneaw pem 3Koxcyldesnik Kbismemmepoi caHoblkK gopmamma backapyaa
MYMKiHOIK 6epOi.

Kasipei Animamel casbakmapbl mek mabuau KeHicmik KaHa emec, COHbIMeH Kamap mMa0eHU JaHe
a/leyMemmiK OpmasibIK Kbi3memiH amkapaosl. Kaaa mypabiHOaps! casbakmapobi KORamobIK, Lapasap,
CNOPMMbIK, IC-WAPAnap #aHe 3Koa02ussibiK 6inim bepy makcamsiHOa besceHoi naddanaHa 6acmaosi.
bomarukasnsik 6ak neH OpmasibiK MaOeHUem 3aoHe 0emMasibiC casabasbiHOa 3K0102Us/IbIK pecmusasiboep,
bananapaa apHanszaH mabuzammasl Kopaay cabaabl ¥aHe azaul OmMbIpabi3y aKUUSIapbl XUi 6mKi3iaeol.
MyHoad ic-wapanap KOoaamHbIH 3KOI02USI/IbIK MaOeHUemiH apmmabipyMeH Kamap, mypabiHOapoblH
mabuzamka xayankepuwiisiik cesimiH Kaabinmacmaeipaosbi.
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CoHbiMeH kamap, XXI 2acbipObiH aneawKbl OHMCbII0bIRbIHOA AIMAMbI KAIAChbIHbIH 3KO102USIbIK
cascamsl XanbiKapasbik bazdapraamanapmeH mabiabi3 b6adnaHeicma 0ambiobl. GCAP xaHe UNECE
YCbIHbIMOApPbIHA CalKec, Kana okimoizi 2025 xwbinza OeliH KeeasdaHObIpy NPoUecmepiH MOoJibiK
YugpraHobipyobl ¥cocnapaan omsip. by bacmama uHmepakmusmi KeeandaHobIpy KapmachiH KYpyMeH
mikenel 6alnaHbicmel. KapmaHblH KemezimeH mypabIiHOap 63 aydaHoapbiHOaabl casbakmap, azaw
myprepl, #acbil alimakmapobiH KeJsiemi XaHe 0/1apObiH 3KOJI02USI/IbIK MAaHbI3bl MYypasibl HAKMbI
aknapam ana anaosl. COHbIMEeH Kamap, UHmepakmusmi xcyde apKblibl a3aMammap 63 YCbIHbICMAaphbiH
eHei3in, KeeandaHobIpy npoyeciHe Kambicy MymKiHoieiHe ue 601adbl. by maxcipube «KambiCyuwbl
YpbaHU3M» KazuoamsiHa CaUKec Keneodi, feHU Kana KeHicmiziH 6ackapyoa azamammslK KORAMHbIH
besiceHOi pesiiH apmmabipydbi Ke30eUo.

AZIMAMbIHbIH 3KOJI02US/IbIK MPAHCGOPMayusacbl almakmelk aHe 1ahaHobiK mpeHomepmeH
yHOec kenedi. Kanaoa COHebl X(bl10apbl XACbIT 3KOHOMUKA, KOMIDMEKC/3 0amy XaHe KAuMamkd
beliimdeny cmpamezusiapbl Kamap icke acyod. KanaHbiH XaHa casbakmapbiHoa 31eKkmp 3HepeUusiCbiH
yHemoedmiH wamoap, #aHbbip CybIH XCUHAy Xcydenepi ¥aHe buonoeusibIK apmypainikmi cakmadmabiH
atimakmap ereizinyde. MyHoad xcobanap AnimamsiHbl Opmasbik A3us0adbl S5K0/102US/TbIK UHHOBAUUSHbIH
yneiciHe aliHanobipobl [12]. Kana akimdiei 2030 wbinga 0eliH X#ackbi/l UHGPAKYPbIIbIM XesliCiH 63eH
aHeapsiapbiMeH 6al/IaHbICMbIpa OMbIpbIn, Y30iKCi3 «Xacbli 0a1i3» Kypyobl ¥cocnapaan omaip. by xcyle
Kasaa ayackliHbiH CAnAacbiH XAKCapmabin KaHa Kolimad, Kaumammesik 6elimoenydi Kammamachsi3 ememiH
mabuau xcesd0emy apHanapbiH KaibiNMAacmbipaosb!.

KanaHbiH »acbli 0amy cmpameusichl ablibiMu depekmepee Heeizdenedi. YpbaH ¢opa bolibiHwa
MY pei3ineeH 3epmmey Hamuxxenepi 3amarHayu casbakmaposl xcobanay 6apbicbiHOa Heeizei adicmemernik
baabim pemiHoe nadodanaHbiizaH. Kana akimoiei xcepeinikmi ecimMOik mypaepiH kebeldmyee aHe
CbIPDMMAH eHeizinzeH mypaepdiy yaeciH azalmyea 6azsimmarnzaH 6az0apaamanapobl 0aliekmi mypoe
Jy3e2e acbipydd. HamuxceciHoe AMambiHbIH KeeanodaHObIpy Xcyleci 3K0/02Us/iblK  mypabloaH
mypakmai api 6UOI02USA/IbIK dpMYPIIIKKe CyleHeeH KeweHOi xcydeze aliHabin Keneoi.

XXI 2aceipdagbl Anmamsi casbakmapbiHbiH mazbl 6ip epekwesiei 01apobiH  aaeyMemmik
UHMe2pauussibiK pesii. KocamobiK KeHicmikmep mypabiH0apOblH 63apa KAPbIM-KAMbIHACk! MEH MaOeHU
aamacy anaHbiHa aliHanobl. Mbicanbl, Opmanbik casbak neH Xackin Apbam aymageiHoa anma cadbiH
Ma0eHU 3apMeHKesiep, aulblK acnaH dcmbiHOdabl KepMesiep #aHe CnopmmelK pecmusaaboep emedi.
MyHOal  xobanap ypbaH MadeHuemmi  OAMbIMbIN,  3KOJIO2UA/IbIK — MY(OHe  3CMemuKasbiK
KYHObIIbIKMApOobIH yUiecimiH KaMmamacei3 emeoi.

UHmepakmusmi Ke2anoaHobIpy KapmacbiH Kypy adicmemeci

KanaHbiH mypakmasl 0amybl MeH 3KOJI02UA/IbIK mene-meHoiciH Kammamachi3 emyoiH MaHbi30bl
memi2i 3acblsl KeHiCmikmepoi abl/ibiMUu Hezi30e XOoCNAap/ay X oHe MOHUMOPUH2 XCypai3y. Aimamel
Kanace! ywiH 61 macene epekule e3ekmi, elmKeHi COHabl OHM(bII0bIKMAapoa ypbaHu3auUsHbIH Kyuletoi,
KeJliK aabIHbIHbIH APMYbl Y(AHE KYPbl/IbIC KbICbIMbIHbIH 6CYI mabuau 3Kkoxcylenepee aimap/ibikmad acep
emmi. Ocbl aeoalnapoa 3amaHayu mexHo/I02Us/Iap MeH &blibiMu 0epekmepee cyleHe Ombipbin,
KeaasnoaHobIpy npoueciH backapy MeH mandayobiH MmMuiMOi Kypasibl pemiHoe UHmMepakmusmi
K62a10aHObIpy KapmachiH Xacay Kaxemmisi2i mybiH0aos! [3,8]. by kapma mek Bu3yasiobl KOPHEKIsiK
emMec, COHbIMeH Kamap abl/biMU, CMAamuCmUuKasbIK XaoHe 6ackapywblibik weuwimoepdi bipikmipemiH
JKos102usi/IbIK 0epekmep xcyleci 60/1bin mabbiiaosi.

VIHmepakmusmi Ke2an0aHobipy Kapmachs! AIMamabiHbIH Cas6akmaps! MeH Xacbly1 XeaeKmepiHiH
KeHicmikmiK KYpblibIMbIH, 0apObiH MApuxu 0amMybiH, 3KOJI02USJIbIK #a20albiH XaHe aaeymemmik
MQAHbI3bIH AH-XAKMbl KAMMUMbIH KENKAbammab! 220aKNApammabiK xcyle pemiHoe Kypbiaaos. MyHoadl
Hyle kanaoaebl 3KoxcylenepdiH OUHAMUKAChIH HAKMbl YAKbIM pexcumiHoe 6akbiiayad, Macbii
almakmapobiH Mbiabi30blabIH ecenmeyee XaHe Ke2anoaHobIpy canackiH 6aaanay2a mMymkiHoiK 6epeo.
Kapmasa eHeizinemiH Mazimemmep  XaJblKapasablK —cmaHoapmmapaa — colkec — 3KOI02Us/IbIK
uHOuKkamopsaap — HeziziHoe  Maxoanaobl  XoHe  2bLIbIMU - 3epmmeysiepoiH  HoMuUXesepiMeH
MOJIbIKMbIPbIAAOBI.

KapmaHs! a3ipney yoepici bipHewe Ke3eHHeH mypaodsl. bipiHwi Ke3eH 0epekmepoi #UHAy HaHe
Heyleney. by kezeHoe Kana aKimoiei, AIMamai 3K0/102USbIK, 0enapmameHmi ¥aHe abl/ibiIMU MeKemesiep
YCbIHRAH pecmu masimemmep nadoanaHbiiaosbl. OHbIH iwiHOe cagbakmap MeH *acbli aiMakmapobiH
ayoaHoapbl, azawl Mypsepi, ackl, buikmiei, GUIUOA02UA/bIK ~ #aA20adlbl XOHe  OpHasaacy
KoopouHammaps! Mypassi aknapam eHeizinedi. CoHbiMeH Kamap, ypbaH ¢oparbiH mypsik Kypambi
mypasibl 0epekmep Kapmasa G1opucmuKkaisik 6asa pemiHoe eHeizinedi [13]. 3epmmey HomuxxenepiHe
calkec, Anmamsi gaopacs 396 ecimoik mypiHeH mypadsi, 01apobiH 70 Nalibi30aH acmambsi CbIpMMAH
eHeisineeH UHMpoOyyeHmmep, an kaaeaH beniei xepeinikmi ecimOik mypnepiH Kypalosbl. byn
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MasniMemmep Kapmaoa mypJsik apmypisiik NeH 3K0102usi/ibik me3imoinikmi 6azasayoa maHbi30bl Kabam
pemi+Hde naloasaHblaosbI.

EKiHWI Ke3eH 2eoaknapammelkK masaoay MeH Uu@piaaHobIpy. by KeseHoe 6ap/ibiK XUHA/I2AaH
depekmep 2eoaknapammeik xcylenep (GIS) apkbiabi eHoenedi. ArcGlS, QGIS xaHe Google Earth Engine
naameopmanapsi Ko10aHblaodkl. 9pbip casbak, moaad, cKkBep xaHe Kewe 60lbIHOazbl #ackl Hesek
NOJIU2OHObIK —Hemece HykKmesik ¢opmamma uugpsibik Kapmasa eHeisinedi. Op  HbICAHHbIH
cunammamandpbiHa eciMOiK  Mypi, OMbIPabI3bIIRAH  XCbl/bl, aeawl buikmiei MeH oduamempi,
dusuoI02US/IbIK HAROAlbI HOHE Kbi3MemmIiK CMamychl (PeKpeayusi/ibiK, KOpaaHbIWMbIK, CAHUMApIbIK,
dekopamuBsmik) cekindi napamempriep KoCbliaobl. by aknapam Kkabammap mypiHoe cakmasiaoskl 3#aHe
Kaxcem 6os1zaH #cazoadioa cy3einep apKbl/ibl MaadaHaok.

YWiHwi Ke3eH mapuxu-keHicmikmik 0epekmepodi uHmezpauussaay. AmMamsl  KandcbiHbIH
casbakmsik xcydeciHiH XIX-XX eacbipnapoaH 6epei 0amy 3B0/HOUUACHIH Kepcemy YWiH apxusmik
mamepuanoap, ecki ¥ocnapsadap MeH Kapmasnap, CNYMHUKMIK cypemmep natdanaHsiadsl. OcCkbl
depekmep Hezi3iHO0e KapmaHbIH «Mapuxu kabamsi» xacanaosl. byn kabam XIX eacbipObiH COHbIHOARbI
anzawkbl cagbakmapobiH (KasbiHanbik 6ak, baym moeaalisl), KeHecmik KezeHoeei (laHguios casbazbi,
lopbkull casbaebl, 1-Mal 6azbl) #aHe Kasipei 3amaHebl casbakmapobiH OpHAIACYbIH CAJIbICMbIPMAsIbI
mypoe Kepcemyee MyMKiHOIK 6epedi [14]. Ockinadiwa Kapma AMAambiHbIH Ke2anoaHobipy xcydeciHiH
mapuxu cabakmacmasiabiH KepHeki mypoe belHenedo.

TepmiHwi Ke3eH 3K0A02Us/IbIK HaHe aneymemmik UHOUKamopiapokl eHeisy. by bassimma UNECE
(2024) xcoHe GCAP KyxammapbiHOa YCbIHbIIRAH MYPAKmbl 0amy Kepcemkiuimepi nadoanaHbliaos.
OnapobiH iwiHoe aya canackl (PM2.5, NOz CO: OdeHeelsiepi) memnepamypa albipMauibliibiabl, ULy
UHOEKCI, #acki1 alMakmapaa Koaemimoisik HaHe aoam 6ackiHa WakKaHodabl ¥acklsi KeHICMIiK Keaemi
cusskmai kKepcemkiwmep 6ap. GCAP xcocnapsi 6olibiHwa 2030 xbinza Kapat AaiMmamasi mypabiHOapbIHbIH
apKalcbiCbiHa KemiHOoe 10 M2 xcacbin admak muecini 6osybl Kepek. VMiHmepakmusmi kapma 6y
KepcemkiumepoiH 0pbIHOAYbIH HAKMbI YaKbIm pexcumiHoe 6akbiaayza MyMKiHoik 6epedi [7]. Mbicasibl,
Kkapmaoa ap ayOdHHbIH XACbIT MbIdbI30bIRbI  MYypPai  mycmepmeH benineHin, 3K0/102Us/ibiK
MmeHeepiMCi30iKkmi  aHbIKMayea MoHe Ke2anoaHobipy 6olbiHwa 6ackiM ayoaHoapobl alkkiHOayaa
MYMKIHOIK 6epedi.

beciHwi KeseH asamammabiK KambiCy MeH KO2amobiK o0epekmepoi eHei3y. VIHmepakmusmi
KapmadbiH Hezi32i epeKkwesnikmepiHiH 6ipi  mypabiHOap MeH epikminepoiH KambiCy MyMKiHO2I.
KonoaHywsbinap apHats! mMobusib0i KocbiMwa Hemece Beb6-nopmas apkbiibl 63 ayoaHodpbIHOAzbl
azawmap meH casbakmap xcad/ibl aknapammal MOJIbIKMbIPA asadbl, gomocypemmep xykmel anaosbi,
agawmaiH Xagoalbl Hemece CaHumMapsbiK Macesesiep mypasbsl xabapsiama Kaaobipa aaaosl. by macin
«KambICywbl ypbaHusm» kazuoamsiHa Hezizoesnin, GCAP xcaHe UNECE ycbiHbIn OMbIP2AaH 3K0/102USI/TbIK,
backapyoazb! auwbIKmbIK NPUHYUNIH YCy3e2e acCbipadsbl.

ANIMbIHWbI Ke3eH aHaIUMUKAasIbIK #aHe BU3yau3ayus KypanoapbiH eHeizy. GIS xcydeciHoe kapma
depekmepiH masnoay YwiH KenodeHeelli aHaumuKaabiK NaHesnsoep Kypbinaosl. ArcGlS Dashboard
Hemece QGIS Web Client Hezi3iHOe azipneHeeH uHmepgelcmep Kapma depekmepiH Hakmabl Yakbimma
manoayea 3aoHe CanabiICMbIpyaa MyMKIHOIK 6epedi. by naHenb apKbiibl Kana aKimoi2i KeeanidaHobIpy
HYMbICMAPbIHBIH - MUIiMOIIieiH, OMbIP2bI3bIIRAH a2auimapobiH MIipWinik O0eHeeliH MaHe Xacbis
He/IeKMIH Xainbl OUHAMUKAChIH 6akki1an omsipa anadbl. COHbIMEH Kamap, Kapmaoa yakbimmabik Cy3ei
eHeizinin, 6enzini 6ip 3b10apdazbl keeandaHobIpy 632epiciH casabicmabipyaa 60/1aobi.

KapmarbiH maab! 6ip MaHbI30b! Kypamoac besizi skoxcydenik Kbismemmepoi bazanay mooysi. byn
MOOy/Ib apbip Xacbll almMakmabiH adya masapmy, KeMIPKbIWKbIT 2a3biH CiHIpY, KeseHKe 6epy XaHe
memnepamypaHbl memeHoemy cekindi KbiamemmepiH ecenmeldi. MyHdal 6azanay anzopummaoepi
UNECE (2024) ycbiH2aH «3Koxcylenik KbiamemmepoiH KyHObI/IbIRbIH 3KOHOMUKAJIbIK, —MypablioaH
ecenmey» adicmemeciHe Heziz0enedi. by macin AamMams! KaaacbiHbIH 3K0I02US/IbIK CAACAMbIH MekK
canasbiK mMypabloaH emec, CAHObIK XaHe IKOHOMUKA/IbIK e/iuiemoepmeH 6azanayea MymKiHOIK 6epedi

[15].

KapmaHbiH 2abIbIMU  Y(aHe NPAKMUKAJIbIK MAaHbi3bl 30p. bipiHwioeH, on ypbaHucmep MeH
HOCNAP/IAyWbIapaa HaKkmbi wewim Kabeiioay yuwiH danendi 6aza 6epedi. EKiHWIOeH, 3K0102US/IbiK
6inim bepyde Ko/0aHy2a biHRAU/ILI KYpasi pemiHoe MeKkmenmep MeH MO02apbl OKY OpbIHOAPbIHOA
nadioanaxyaa 601a0bl. YWiHWiOeH, Kapma abiibiMu 3epmmeysiep MeH MOHUMOPUHZ #06aaapbiHa 0epexk
Ke3i pemiHoe Kbi3mem emedi. TepmiHwioeH, Kaaa mypabiHOapbl YWwiH aknapammsbiH aulbiKmbiabiH
apmmabIpbin, 3KOA02US/IbIK Ma0eHUemmi KaabiNnmacmaipaosi.

Kapmarbi Ko/0aHy HamuxceciHoe AMamai KaadchiHOA SKOM02USTIbIK MEeHeOXMeHMMIH *aHa
dopmamel Kasasinmacaosl. bapsisik casbakmap meH azawmap bipeeell 0epexkkopaa bipikmipinedi, an 6y
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Heyde mypakmael mypoe XaHapmal/ibin, KOaam MeH 6uslik apackbiHOabl aulblk 3K0102Usi/bIK 6alaaHbIC
KvpanbiHa adHanaosl. MyHoad xcyde GCAP xaHe UNECE cmpameausinapbiHoa aldmaiizaHoad, H#ackbi
KeHicmikmepdi 6ackapyobiH muiMOifi2iH apmmabipbin, KJAUMAMMbIK Mayekenoepoi memeHoemyae
bazbimmarnzan wewim Kabbl10ayob! 3eHindemeoi [16].

KopbimbIHObI H(aHe YCbIHbICMAp

AMama| KanacbiHbiH Casbakmabik #cydeciHiH Kaabinmacy mapuxsl MeH Ke2as0aHobIpy cascamai
6ip X#apbiM 2aCbIpOaH acmam yakbimmabl KAMMUMBbIH Y30IKCi3 380/110UUSI/TbIK yoepic 60/1bin MabbiLiadsb!.
XIX 2acbipOblH eKiHWwi XapmabiCbiHOa BepHbil 6ekiHici Ke3eHiHOe nalda 60s12aH an2auwiKbl HAchbi1
alimakmap Kaaa KypbiibIMbIHbIH 3KOI02US/IbIK ©3e2iHe alHanobl. Tabuau Cy apHandpbl MeH apbik
xeydenepiH nadoanaHy apKbl/ibl KaJbINMACKAH an2auiKbl Kewe-6ak xydeci KaaaHbiH MUKPOKIUMAMbIH
pemmen, mypabIHOapOblIH MYPMbIC CanACkbIH Xakcapmyaa 6aasimmasnodbl. Con KeseHoeei KasbiHasbIK
b6ak neH baym mogeadb! CUSKMbI a/12AUKbI HbICAHOAP AJIMAMbIHbIH «XACkI/1 KA/1d» pemiHoe2i 60/IMbIChIH
alikbIHOAOb! XaHe KeliHei caabakmap xcyUeciHiH ablibiMu, Cay/IemmiK HaHe MadeHU Hezi3iHe alHanob.

XX 2acbipda KeHecmik ypbaHuzauyus MeH aneyMemmik KYpbiibIC cagcamsl AIMAMbIHbIH
Ke2an0aHobIpy xcyleciH xaHa deHeelze kemepodi. Casbakmap mMeH 0emasbic aliMakmapb! Ko2amobik
eMIpOiH MadeHU 0pmalibiebiHa AaUHA/bIN, Kaad MmyYpPebIHOApbIHbIH a/1eyMemmik UHMe2payusiCbiH
Kammamackiz emmi. [laHgunoswiiap, FopbKul ¥aHe 1-Mal casbakmaps! Kaaa KeHicmi2iHiH MaHbI30b!
KOMNOHeHmMiHe alHasbin, U0eos102us/ibIK HaHe PeKpeauyusi/ibiK Kbiamem amkapobl. KeHecmik Ke3eHoe
KanaHblH WeKapacbiHoa opmaH bendeysnepi ombipabi3biibin, mMabuau KaumMammabik mene-meHoiK
cakmasosbl. by keseH AMambiHbIH Ka3ipei 3K0102US/IbIK HCYUeCiHiH ip2emack! 60/10bI.

Tayencizoik aneaHHaH KediHei xcbi1dapsi AamMmams! YpbaHUu3auUsHbIH 3#aHa MOJIKbIHbIH 6acmad
Kewipdi. Kana xaskbiHbiH apmybl, K&K CaHbIHbIH K66etoi 3aHe KYPbl/ibiC KAPKbIHbIHbIH 6CYI #achbi
atimakmapaa KbicbiM mycipdi. 1990 bi110apobiH 6acbiHOa 3KOHOMUKAJIBbIK —KUbIHObIKMAP MeH
JHeKeweneHOIpy CascambiHbIH Homux eciHoe KenmezeH casbakmap meH bakmap Kymimci3 Kasbin,
3K0s102US/IbIK ducbanaHc badkanoebl. [ezeHmer, 2000 xwbiidapoad b6acman Aamamsl aKimoiei MeH
XA/1bIKapasibIK YbiMOapObiH K0/10aybIMeH 3K0I02USIbIK casgcam Kadma xaHoaHobl. Eyponansik kadma
Kypy xoHe damy baHkiHiH Green City Action Plan (GCAP) xcaHe bipikkeH ¥nmmap ¥(biMbiHbIH Smart
Sustainable City Profile: Almaty (UNECE, 2024) Kyxammapbl Ke2andaHoblpyObiH CMpame2ussibik,
6aabimbIH AHbIKMAOb!. by Kyx#ammapoa AiMamai KaaacbiHbIH K62ai0aHObIpY KesemiH apmmabipy, 63eH
aH2AP/IapbIH KOK-Xacklsl 0aj1i32e alHanobIipy XaHe Kaumammabik 6elimoesny wapanapbiH Kyuwelimy
cusikmsl makcammap adkbiHoanobl. GCAP xcocnapbl 6olbiHwa 2030 wbinea oeliH Kaaaoddaabl HAackii
almak, Kkesaemi adam bacbiHa wakkaHoa 10 m? oeHeelliHe X#emKi3isyi muic.

XXI 2acbipda AIMamabiHbIH K62a10aHObIpY CAACambl ¥AHA candsbik 0eHeeliee kemepindi. Kanada
2KOJI02US/IbIK APXUMEeKMypa MeH CMapm-mexHo/102us1apobl ydaecmipeeH #aHa bybiH casbakmapsi
canbiHObI. [Ipe3udeHm casibazbl, bomaHuKasbiK 6akmbiH Kalma xcaHebipybl, CalpaH Kesi MaHbl, Xacbii
Apbam xare Almaty Garden Park cuskmbi #06anap 3K0102Usi/1bIK UHHOBAUUSHbIH #APKbIH Y/12iCi 60/1biN
mabkinadsl. byn casbakmapoa MaHbbip CybIH XUHAUmbIH Xcylenep, 3Hepeuss yHemoelmiH
HAPbIKMAHObIPY, ABMOMAMMAHObIPbIAIRAH CYApy MexHOI02USIAPb! HOHEe yepaislikmi eciMOik myprepi
KOA0aHbI10bI. MyHOal macin AamamasiHbel Opmaibik, A3us0aabl IKOA02UATbIK MYPAKMbl Kaad y2iciHe
atiHanobipyoa. CoHbIMeH Kamap, Kaaa mypabiHOApbIHbIH 3K0JI02Us/IbIK MadeHuemi apmmal. «Xacbii
Anmamei», «Tasza aya», «Eco Challenge» cuskmbi BosioHMeEPiK K032a/ibIcmap Ke2asodaHobIpy iciHe
Ko2amob! mapmyobiH MuiMOi MexaHu3miHe alHasaokl.

AIMambIHbIH Ka3ipei 3KOJI02US/IbIK CAscamabl ablibiMu  Hezizdepee cyldeHedi. 3epmmeysiepde
KanaHbIH GaopanbiK KYpambiHbIH epekwesnikmepi alKkbiHOaIbIn, Xepeinikmi ecimoik myprepiH kebedmy
MeH CbIPMMAaH eHzisiieeH UHMpooyueHmmep yieciH asadmy kKaxcemminiei kepcemineeH. MyHoal
depekmep Ke2as0aHObIpyObl blI/IbIMU He2i30e XOCNapsayaa MyMKiHOIK 6epin, 3K0/102Usi/IbIK CascammabiH
muimoiniziH apmmabipya xcoa auwmsl. CoHbimeH Kamap, GCAP xaHe UNECE ycbiHbiMOapbIHa CalKec,
Kana aKimoiei #acblsi KeHicmikmepoiH canasbikK MOHUMOPUH2IH Xcylesi mypoe xcyp2i3yoi Koa2a asnokl.
Ocbl bazbimma uHMepakmuBmi Ke2asa0aHobIpy KapmackiH azipsiey #obachl icke ackbipbiiyoa.

VIHmepakmusmi kapma Anmamsl KaadcbiHbiH 6ap/ibIK *ackl1 almakmapsiH, casbakmaposl,
azawmap mMeH moealiiapobi 6ipmymac uugprbik xcyleze bipikmipemiH abl/ibiMu #aHe 6ackapyulbibIK
Kypan. On eeoaknapammeik, xcydenep (GIS), cnymHUKMIK 0epekmep XMaHe &ablibiMu 3epmmeysiep
Hezi3iHOe a3ipneHedi. by Kapma apKbiibl apbip asawmasiH MYypi, X#ackl, buikmizi, ¢u3uoa02Us/IbIK
Hazoadlbl, 3KO02UA/IbIK MAHbI3bl MIPKesin, HAKmMbl YaKbIiM PexumMiHOe XAaHAPMbLIbIN OMbIPAodsbI.
CoHbiMeH bipee kapmaoa mapuxu kabammap (XIX-XX aa. casbakmap meH Ke2anoaHobIpy VJ2ici),
buos102UsIbIK KYPam (¢10pasbik apmypainik), aneymemmik Kepcemkiwmep (adam 6acbiHa WaxKkkaHoazb!
HAChIJT KBJIEM) H(aHe IK0102UsI/TbIK UHOUKamOop/dp (aya canackl, memMnepamypa albipmMacsl, uly oeHeedi)
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Kammsinaosl. MyHoad xcyde KanaHblH 3KO02USI/IbIK mene-meHoieiH cakmayaa 6agbimmaseaH
wewimoepoi 0anendi Heziz0e Kabbiidayaa MyMKiHOIK 6epedi.

KapmarbiH masabl 6ip epekwesnizi azamammabiK KamabiCy 31emeHmi. TypabiHoap dpHalbl seb-
nopmarsn Hemece Mobusib0i KOCbIMWA APKbIIbl 63 Ay0aHOapbiHOAakb! azawmap mypasibi aknapam asabin,
YCbIHbICMap ereizin, gpomomamepuan xykmed anaos. byn macin GCAP xoaHe UNECE ycbiH2aH
«KambICyWbl ypbaHusm» KazuoamsiHa calKec Kesedi aHe 3K0J102Us/IbIK, wewiMm Kabbiioay yoepiciHiH
aWbIKMbIRbIH KAMMamacklz emeoi. MyHoad macin Kana mypebiHOapbiHbiH mabuzamka oO0eceH
HayankepuwisiziH apmmabipbin, 3K0102US/IbIK MaOeHUemmi Hbi2alimaos!.

XKannel angaHoa, Aamams! KaidcbiHbIH K62ai0aHObIpy xcyldeci mapuxu 0acmyp MeH 3amaHayu
UHHOBAUUSIHbIH bipezel cuHme3iH kepcemedi. XIX—XX aackipiiapda KaibinmackaH casbakmaik MooeHuem
neH KeHecmik  KeeandaHobipy —maxcipubeci Kazipei  KeseHO0e  Xa/ibiKapasblk — IKOJI02USIIbIK
CMaHoapmmapmeH MoJibIKMbIPbIbIN, XaHA MasmyHaa ue 60s10bl. Kanada keeasnodaHobIpy mekK CoHOIK
Makcammaabl Wwapa emec, mypabiHOapobiH 6Mip CANAChIH, KORAMObIK, 0@HCAY/IbI2bIH H(AHE aseyMemmiK
yinecimoinieiH ¥akcapmamaiH CMpameusisibik 6asbim pemiHoe Kapacmaipblibin OMbIP.

bonawakma AmMamaiHbIH 3KO102USI/IbIK CASCAMbl &blbIMU MOHUMOPUH2 NeH MeXHO/I02US/IbIK,
wewimoepee cyleHyi Kaxem. VIHmepakmusmi Kapma Hezi3iHoe 3Koxcyldesnik KbismemmepoiH (aya
masapmy, KesneHke 6epy, biieas cakmay, KemipKbIWKbIT 2a3biH CiHIPY) SKOHOMUKA/IbIK KYHObI/IblablH
ecenmey xcyleciH eHei3y MaHbi30bl. MyHoal macin mabueammel Kopaay WapandpbiH KapicbibiK
mypabioaH 0a muimoi emyee MyMKiHOIK 6epedi. CoOHbIMeH Kamap, ¢aopasibiK apmapanmarHobipyobl
Kywedmy, ycepeinikmi azaw mypsepiH Kebedmy 3aHe uHmpodyueHmmepee mayenodinikmi azalmy Kasa
SKOXCYUECiHIH mMYpPakmbi/ibiebliH ApMMbIpadbl. ©3 Ke3ez2iHoe, ©3eH aH2ap/IapbiH KOK-X(Acbll 0813
pemiHde dambimy, mabuau xendemy xyleciH cakmay xoeHe opmaH bendeyiH KeHeldmy Kaumammelk
beliimoenydiH Heai3ei memizi 6osbIn Kasia bepedi.

KopbimbiHObIIAl KenneeHoe, AIMams! KaadcbiHbiH casbakmapbl MeH KeeasoaHObIpy Cascamsl
2ackipaap 6olbl KaabiNMAckaq mapuxu maxdipube meH 3amaHayu ypbaHucmik oloblH mMoabiCbIHOa
oambin Kenedi. Kana mabuau pesbedi mMeH MadeHu MypacbiH cakmad Ombipbin, UHHOBAUUSI/IbIK
JKOJI02UA/IbIK WewliMmoep apKbl/ibl Mmypakmsel 0amy mMooesniH Kasabinmacmsipydad. GCAP ned UNECE
VCbIHbIMOAPbIHA He2i30es12eH 3K0J02US/IbIK CMpameaus], ablbIMU 3epmmeysaep MeH UHMepakmusmi
kapma xobacbl AnimamsiHbl 6onawakma Opmasbik A3us0azbl 3K0A02US/bIK MypabioaH mypakmel
JOHE MEexXHOI02UAbIK O0aMbI2aH «XACbl/T Me2anosucke» alHanobipyea MyMKIiHOIK 6epedi. by
bazbimmaabl mabbicmbl maxcipube KazakcmaxHbiH 6acka Kananapbs! YuwiiH oe ysaei 601apbl aHbIK.
Anmamei byeiH0e mabuzam neH adamosb! yiaecmipe 0ambimKaH, MaoeHuem NeH abl/ibIMObl 3KO102USA/IbIK,
CaHa apKbl/bl bipikmipeeH aHa 0ayipdiH Kaaackl pemiHoe Kaibinmdachkin Omabip.
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Abstract

The year 2020, written in golden letters in the history of Azerbaijan, allowed the realisation
of the dreams that our people have been living in their hearts for many years. General Polad
Hashimov's elevation to the height of martyrdom ignited the people's sense of revenge, as Mr
President said, everyone united under the "Iron Fist" and our heroic sons voluntarily went to the
front to save the Motherland from a difficult day. The war that started on September 27 ended
with victory on November 8, Garabakh, the seeing eye of our homeland, was freed from the enemy.

Today, Azerbaijan is living the most glorious and powerful period of its centuries-old history.
It is impossible to express in words what kind of emotions a person feels and how happy he is from
the feeling of national pride caused by Victory Day. It is very proud to be a citizen of the WINNING
country. The good news of the great victory of the President of the country, Mr Ilham Aliyev, who
gave us these proud historical moments, and of the Victorious Azerbaijan Army, has become an
eternal epic of heroism in the hearts of our people. The 44-day Patriotic War showed that our
nation is a strong, determined nation that loves its land. Our Martyrs, who wrote history with their
blood, can rest easy. Winner Azerbaijan, which they left us as a legacy, is flourishing and getting
stronger day by day.

Xiilasa

Azarbaycan tarixine qizil harflarle yazilmis 2020-ci il xalgimizin uzun illerdan beri galbinde
yasatdigr arzularin gerceklesmasine revac verdi. General Polad Hesimovun sahidlik zirvesine
ucalmasi xalqin intiqgam hissini alovlandirdi, cenab prezidentin séylediyi kimi hami "Damir yumrug”
altinda birleserek Veteni dar glindan xilas etmak lclin gahreman ogullarimiz kéndlli olarag
cabhaye yollandilar. 27 sentyabrda baslanan miharibsa 8 noyabrda gelebe ile sona c¢atd,
Viatenimizin géren gézii olan Qarabag diisman tapdadindan azad oldu.

Azarbaycan bu glin coxesrlik tarixinin an Sanli ve qlidratli dévriini yasayir. Zafer Glndniin
dogurdugu milli girur hissindan insanin hansi duygular kecirdiyini, ne gadar ferehlendiyini sézle
ifade etmak olmur. QALIB 6lkenin vetendasi olmagq olduqca qiirurvericidir. Bizo bu qiirurlu tarixi
anlari yasadan élke Prezidenti conab ilham OSliyevin, Miizsffor Azerbaycan Ordusunun béyiik
Qalebas mdjdasi xalgimizin galbinds abadi gahremanliq dastanina cevrilib. 44 glinlik Veten
miharibasi gésterdi ki, xalqgimiz ne gader qlidratli matin, torpadini sevan bir xalqdir. Oz ganlari
ilo tarix yazan Sehidlarimiz rahat uyuya bilerler. Onlarin bize miras qoyub getdiyi Qalib
Azarbaycan glindan-giina cicaklanir, gliclonir.

Acar sézlar: ilham Sliyev, Azerbaycan xalqi, Qalib Azerbaycan, sehidlik zirvesi, godim Susa,
Qarabag muinagisasi, sanl tarixi galebs, abadi tarix, 44 glinlik mdharibs, “demir yumruq”.

Keywords: Ilham Aliyev, Azerbaijani people, Winner Azerbaijan, the height of martyrdom,
ancient Shusha, Garabakh conflict, glorious historical victory, eternal history, 44-day war, “Iron
Fist”.
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INTRODUCTION
“Sanli ve tarixi galebamiz har birimiz l¢lin qlrur menbayidir”.
Prezident ilham Sliyev
“Our glorious and historic victory is a source of pride for each of us.”
President Ilham Aliyev

The Azerbaijani state, which has always emerged from the harsh trials of history, has not bowed
down to the enemy and is known for its invincibility, has gone through a long and historical path of
development. The history, culture, literature, music, and art of our people, who are a threat to the enemy,
are extremely rich and unique. Of course, the real reasons why a country and people with diverse and
different characteristics are so jealous and targeted are precisely this development and progress. Our
state, which has gone through a long historical path, has always been distinguished by its commanders,
figures, and leaders.

On September 27, 2020, in response to the provocations of the Armenian armed forces along the
front, units of the Azerbaijani army launched counter-offensive operations. The heroic sons of our people,
united as one fist, gave a worthy response to the enemy. This war demonstrated the national strength,
determination, invincible army of the Azerbaijani state, the determination and solidarity of our people to
fight the whole world. With this struggle, Azerbaijan restored historical justice and territorial integrity.
It proved that it is capable of achieving absolute victory on all fronts, whether on the battlefield, at the
diplomatic level, or on the information front. Thus, our country, while becoming the leading state of the
South Caucasus, laid the foundation for an important strategic precedent. In addition to having a say in
the world, it became a positive example, created important strategic realities and worked to establish
lasting peace and reliable security in the region. By resolving the 30-year-old Garabakh conflict with its
own strength, it also ensured the implementation of relevant resolutions of the UN Security Council. The
Patriotic War, each day of which is a history, lasted only 44 days. But with its 44 days, it challenged the
past, the century, perhaps even the millennia. One more epic of heroism that has reached our time from
the depths of history has been added - the Epic of Victory.

The year 2020, which has already entered history, was marked by successes in political, diplomatic
and other fields for the people of Azerbaijan. The most important success of the year is our glorious
historic victory in the 44-day Patriotic War under the leadership of the President of Azerbaijan, the
victorious Commander-in-Chief Ilham Aliyev.

After the liberation of the ancient Shusha, the cultural capital of Azerbaijan, the crown of
Garabakh, the victory of the Great Victory wrote a new eternal history in the history of our nation. As a
result of this great victory, our lands were freed from the occupation of Armenia and the Garabakh
conflict, which lasted for nearly 30 years, ended. The determined position of our President in winning
this historic victory brought great joy and pride to our people, including each of us. Heroic soldiers,
sergeants, ensigns, officers and generals of the Azerbaijjan Army have shown and proved to the world
that they have high professionalism and enviable love for the Motherland.

The waving of our tricolour flag in Jabrayl, Khankendi, Fuzuli, Zangilan, Shusha, Aghdam, Kalbajar
and Lachin is the high-level rise of our Commander-in-Chief Ilham Aliyev, the unbreakable strength, will
power, monolithic unity and example of our people. Undoubtedly, this glorious historical victory will
always be appreciated and never forgotten by our people who appreciate its great importance and
irreplaceable place.

Theirreplaceable role of glorious and heroic Azerbaijani soldiers and officers in winning this Victory
is undeniable. Therefore, the entire Azerbaijani people will always remember these people who are the
saviours of the Motherland and all our martyrs who died for the Motherland with gratitude. At the same
time, as a victorious state, Azerbaijan faces new goals.
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Our country is taking confident steps to achieve these goals under the leadership of President Ilham
Aliyev and will continue to do so. Azerbaijan ensured historical justice and territorial integrity in the
Patriotic War by subjecting the invading Armenia to full capitulation. Thanks to the glorious victory in
the 44-day war, new realities have emerged in
the region. On February 26, at a press
conference for local and foreign media
representatives, President Ilham  Aliyev,
answering — numerous  questions  from
Jjournalists, drew special attention to the
factors that determined the glorious victory of
our republic in the Patriotic War and the new
realities created in the region as a result of this
victory, and spoke in detail about the recovery
plan that our country will implement in the
territories freed from occupation.

Currently, our main task ahead is the
implementation  of  construction  and

. = ’ restoration works in our liberated areas. In this
regard, the regu(ar visits of the PreS/dent of Azerbaijan Ilham Aliyev to the liberated regions are
welcomed by our people with great enthusiasm. The foundations of major development are already being
laid in the liberated areas. The goal is to ensure development not only at the national level, but also at
the regional and international levels, achieving successful integration.

We will soon witness revival and settlement in our lands, which were subjected to Armenian
vandalism for nearly 30 years. The historical visits of the President of Azerbaijan Ilham Aliyev to our
liberated lands and the laying of the foundations of new strategic facilities and enterprises built within
the framework of the construction works carried out in those areas by the head of state are of
exceptional importance both politically, economically and morally.

The visits of President Ilham Aliyev and First Lady Mehriban Aliyeva to the liberated regions are
met with great interest and enthusiasm in the society. Interestingly, this enemy audience is also closely
watched. When our head of state was in Fuzuli, Zangilan, Lachin and Jabrayil regions, everyone saw the
implementation of new projects. The task of the President regarding the preparation of the master plans
of all cities and regions freed from occupation is being carried out without delay.

In all his speeches and interviews, the head of state has repeatedly emphasized that restoration
work on the liberated lands will be organized at the highest level. During this visit, he once again sent a
message to the hated enemy and said that we stopped what the enemies destroyed, destroyed, and stole,
and crushed their heads with an "Iron Fist": "I said that all restoration works in the liberated lands will be
organized at the highest level. We will restore all these destroyed villages. Look how the hateful enemy
has destroyed all our settlements.

During the occupation, vandals and barbarians demolished all buildings, looted and stole stones.
We will restore everything." In our territories freed from occupation, the barbaric acts committed by
Armenian vandals for years are noticeable at every step. Our destroyed cities and villages, destroyed and
insulted mosques, historical and cultural monuments erased from the face of the Earth show how
barbaric and savage the enemy is. Of course, the enemy did all the destruction on purpose.

Occupant Armenia aims to destroy the historical heritage in Garabakh and the surrounding
regions, erasing the national traces and losing the cultural identity of the Azerbaijanis in these lands.
Focusing on the tasks to be performed to expose Armenian fascism, which is a threat not only to the
people of Azerbaijan, but to humanity in general, President Ilham Aliyev said: "We did not only restore
our territorial integrity, we destroyed Armenian fascism.

Although we have not completely saved our region from fascist ideology, we have destroyed a large
part of it. Therefore, our glorious Victory is of great importance for the region, for the world... Armenian
fascism is the cruellest, most dangerous, most hateful, ugliest ideology, and we destroyed this ideology.
| believe that over the years these historical services of ours will be more fully understood by the world."
Representatives of the diplomatic corps in Azerbaijan, heads of the representative offices of international
organizations in our country visit the territories freed from the occupation of Armenia.

The purpose of the visit is to acquaint the diplomats with the traces of atrocities committed by the
armed forces of Armenia. Here, diplomats see with their own eyes the vandalism committed by
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Armenians for 27 years. However, with its construction policy, Azerbaijan will revive all our territories
and turn them into a paradise. Azerbaijan will restore all the monuments here and take care of them. (6)

Special mention should be made of the care given to disabled people, veterans and families of
martyrs of the Garabakh War who fought for the freedom of our land.

Today, our state pays deep respect, attention and care to the family members of our soldiers,
veterans and soldiers who died in the Patriotic War. President Ilham Aliyev defined the further
strengthening of social security for the families of martyrs and war disabled as one of the main priorities
of the social policy. The further increase of state care for families of martyrs and war disabled is always
in the focus of the head of state and First Vice-President Mehriban Aliyeva. By conducting a strong social
policy, Azerbaijan shows both its state policy and its intention, as well as doing great things to improve
people’s living standards.

Every day of the 44 days is a glorious date. This war, which ended with the military and political
victory of the victorious Commander-in-Chief Ilham Aliyev, first of all, demonstrated the power of
Azerbaijan to the world. Occupying Armenia took advantage of the principle of double standards and the
atmosphere of punishment created by international organisations for nearly 30 years and did not give
up its cunning games. Provocations were committed against Azerbaijan at all times. However, the state
of Azerbaijan and its visionary leader, President Ilham Aliyev, showed patience as usual and supported
the peaceful resolution of the conflict within the framework of the territorial integrity of Azerbaijan.

The coming of Nikol Pashinyan to the leadership made the situation even worse. Pashinyan spoke
aloud what was in the hearts of Armenians. Sometimes he went drunk in Shusha surrounded by generals
whose chests were full of orders and medals, he sometimes sent his son to Khankendi for military service,
he sometimes wanted to bring Nagorno-Garabakh as a party to the negotiation process. The cup of
patience of Azerbaijan was about to overflow. Pashinyan's blunders and Armenia's military-political
provocations made President Ilham Aliyev angry and take decisive steps.

Even before the start of the war, the President of Azerbaijan appealed to the world community

and international organizations and showed with facts that Armenia was carrying out illegal settlements
in Garabakh and was preparing for war. For the last time, on September 24, 2020, 3 days before the start
of the war, President Ilham Aliyev once again called on the
world community using the UN high tribune: "The arming of
the occupying country that has carried out ethnic cleansing
seriously undermines the peace negotiations and the
occupying state encourages military provocations.The Second
Garabakh War, the Holy Homeland War, began for the
restoration of the territorial integrity of Azerbaijan. The state,
- people and army of Azerbaijan showed all their strength and
capabilities to achieve the goal, immediately mobilized and
turned into a powerful, huge fist. It should also be emphasized
that Muzaffar Commander-in-Chief Ilham Aliyev prepared for
this war openly and secretly with all his skills and abilities,
talent and charisma. A determined, principled leader clearly
defined what, when and how to do. The result of this was very
difficult for Armenia.
: : . 5 Ilham Aliyev crushed the enemy's head and broke his
back Wll'.'h hls /ron F/st ina short t/me 44 days. By applying new tactics and strategies, he destroyed the
Armenian army and turned it into a collection of cowards and deserters. The patriotic Azerbaijani youth
showed himself in the best way on the battlefield, in the fight against the hated enemy. He performed
all combat tasks bravely and showed bravery and heroism. Shusha almost took the fortress city by
climbing steep rocks, crossing difficult paths, and using light weapons. In a word, the whole world saw
what the young people of Azerbaijan are capable of and what true love for the country looks like.
Commander-in-Chief Ilham Aliyev made the enemy sign the act of surrender and the tripartite
declaration based on the conditions he set, forcing Agdam, Lachin and Kalbajar to return without firing
ashot. (2)

The 30-year longing of the Azerbaijani people ended and Ilham Aliyev returned the lost lands as a
Mighty Commander for the first time in centuries. He solved the two-century Garabakh conflict once and
for all successfully. He re-introduced the people of Azerbaijan to the world as a proud, warlike people
who take ownership of their lands. The magnificent military operations of the Azerbaijan Army, the 44-
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day victory war, were fully realized by the Supreme Commander-in-Chief Muzaffar. The Patriotic War
was primarily a war of intelligence, foresight, wisdom, determination and strong will.

The difference between the leaders of the warring armies in this field showed itself in the course
of military operations, the level of preparation of the armies, the chosen tactics and strategies, the
domestic and foreign policies introduced during the preparation for the war and the ongoing battles, and
the diplomatic steps taken - the result of the war as a whole showed itself brilliantly.

Glorious Victory has created new realities in the South Caucasus today. It is against the background
of these realities that the President of Azerbaijan makes his proposals for the creation of new
cooperation platforms. In other words, Ilham Aliyev dictates the conditions now. Defeated Armenia is
doomed to settle with the conditions put forward by the President of Azerbaijan. The victorious
Commander-in-Chief Itham Aliyev, who cleared Garabakh from the enemy in just 44 days with the "Iron
Fist" operation, today started major construction and construction works in our lands freed from
occupation with an iron will.

He approves the Master Plan of our cities, which the Armenian barbarians did not leave a stone
unturned, and builds more magnificent cities. The country that once created tent cities for about a million
people who were displaced from their land, and later built a new residential complex for them, today is
rebuilding Garabakh so that those citizens can return to their native land. This is primarily an indicator
of the economic power of Azerbaijan, which President Ilham Aliyev has turned into the most powerful
state in its history in the last 18 years.

In 2003, the Great Leader Heydar Aliyev addressed the people and expressed these thoughts: "I am
calling you, my compatriots, to support the presidential candidate, my political successor, the 1* Deputy
Chairman of the New Azerbaijan Party, Ilham Aliyev, in the upcoming presidential elections. He is highly
intelligent, pragmatic, well-versed in modern world politics and economy, energetic and enterprising
personality. | assure you that both Ilham Aliyev and the New Azerbaijan Party will continue to unite the
most worthy children of our people around them and do a lot for the development of the Azerbaijan state
and the prosperity of our people. | believe that with your help and support, Ilham Aliyev will be able to
finish the fateful issues, plans and works that | could not bring to the end. | believe in him as much as
myself and have high hopes for his future.” The people always believed and trusted the National Leader.
Therefore, in response to the Great Leader's call, he showed great trust in Mr Ilham Aliyev and chose him
as his leader.

President Ilham Aliyev, by fulfilling all his promises, became the pride of the people, an
irreplaceable leader and raised Azerbaijan to the level that the Great Leader wanted to see. At the
swearing-in ceremony, Mr Ilham Aliyev, who always received a mandate of trust from the people,
promised that he would lead Azerbaijan to great victories. If we pay attention, we will see that in these
years, there is no second country that is developing faster than Azerbaijan in terms of comprehensive
reforms, construction and progress. We have enough facts to say that. As a result of the successful
economic, social, and political reforms carried out under the leadership of President Ilham Aliyev,
Azerbaijan has embarked on a significant development path in the 2 15t century.

When evaluating Mr Ilham Aliyev's presidential activity, we can confidently and proudly say that
Azerbaijan's development path is a bright path for other countries. As the president said, the state of
Azerbaijan has never been as powerful, reliable, and stable as it is now in the history of its existence.
Finally, Mr Ilham Aliyev resolved the Garabakh conflict, which is the fateful issue of the Azerbaijani
people, through military and political means. In short, President Ilham Aliyev also wrote his name in the
history of Azerbaijan as a saviour leader and raised his statue forever in the hearts of the people. It is a
blessing to have an independent state, to live in an independent state. But not every nation is lucky. To
live independently, one must first have a territory called the Motherland, land, underground and surface
resources, and the necessary opportunities and conditions to support the people.

Second Garabakh war! One more and perhaps the most spectacular page of victory in the military
history of Azerbaijan was forever engraved in our glorious history. This victorious war, which lasted for
44 days and ended with the surrender of the occupying Armenia, led by our proud and determined
commander-in-chief of the Azerbaijan Armed Forces, the President of the country Ilham Aliyev, the brave
and brave soldiers of Azerbaijan - soldiers and officers, and the people of Azerbaijan - won the world war
with the victory written forever in history. We are proud that we were a witness of this great and glorious
historical event - the end of the 30-year occupation, the liberation of our ancient and holy lands from the
hands of the Armenian military units, the incomparable heroism of our soldiers, the bravery shown by our
soldiers at every step.
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The Second Garabakh War, the 44-day (September 27 - November 10, 2020) war in which Armenia
involved the Republic of Azerbaijan, has already ended with a magnificent victory and left its mark on
world military history. Thus, the wars that started with bows, arrows and swords were replaced by wars
that actively used rockets and bombs in the 20" century. The Second Garabakh War, which lasted 44
days, is remembered in world military history for the innovations in war techniques and as a new example
of waging war.

This is already the war of the XXI century, a completely new military art! The Azerbaijani army
fought with fifth-generation weapons and revealed new battle tactics and strategies in the war.
According to the military experts of various countries and military analysts who deeply analyse the local
and global wars taking place in different parts of the world, the 44-day war, which began on September
27 with Azerbaijan's counter-attack against the Armenian military units, caused serious changes in the
field of tactics of military operations in the world.

History has witnessed many wars so far; These wars, which took place due to various reasons -
invasion, religious, territorial-ethnic and other factors, were naturally accompanied by certain
destruction. Towns and villages were burned, the population perished, valuable historical monuments,
national spiritual values, cultural examples were attacked. However, in the 2 1*t century, such barbarism,
vandalism and destruction, the deliberate destruction of cities and villages are a bright embodiment of
unprecedented Armenian extremism and terrorism. As our President mentioned, only an "Armenian
character" can do this. In the post-war period, significant steps were being taken in the creation of large
infrastructure and logistics in the territories occupied by the Azerbaijani administration, and in carrying
out reconstruction works. (3)

If we look at history, for centuries Armenia has openly made a territorial claim on the lands of
Azerbaijan and carried out provocations on ethnic grounds. The next provocation of military aggression
committed by Armenia against our country on September 27, 2020 was resolutely received by the Armed
Forces of the Republic of Azerbaijan under the leadership of the Supreme Commander and resulted in
the start of the Patriotic War to liberate our occupied lands.

In the struggle for the independence, territorial integrity and sovereignty of the Republic of
Azerbaijan, the people of Azerbaijan, soldiers and officers showed determination and will like a fist and
dealt crushing blows to the enemy. Seeing the fighting ability of our victorious army, the enemy resorted
to new provocations and committed war crimes by targeting innocent civilians. This atrocity committed
by Armenia is unequivocally unacceptable.

Undoubtedly, our occupied lands were freed from the enemy at the cost of the blood and lives of
our martyrs, soldiers, officers and veterans. Thanks to the valour of Azerbaijan's fighting sons and
daughters, it made history by winning a glorious victory in the 44-day Patriotic War. He restored historical
Justice by ending thirty years of occupation. (4)

The Azerbaijjani lands, devastated and destroyed by Armenia, have regained their owners and
entered a new era of prosperity. The far-sighted, thoughtful foreign and domestic policy of the Victorious
Supreme Commander-in-Chief Ilham Aliyev, a worthy successor to the policy of the Great Leader, plays a
major role in this victory. It is the duty of each of us to hold high the memory of all our martyrs. We always
remember with respect our soldiers and officers who waved the Azerbaijani flag in our lands liberated
from occupation and sacrificed their lives to protect the territorial integrity of our country. At the same
time, our victory has made a statement to the world. The world saw that the Azerbaijani people will
never accept defeat and that sooner or later they will achieve their goal. The army built by Mr Ilham
Aliyev in 17 years has made its contribution. The Azerbaijani people will continue to support the policy
pursued by the head of state, closely united around him.

The phrase "Iron Fist" used by our commander-in-chief, President Ilham Aliyev often on the eve of
the war, is a symbol of the unity of the Azerbaijani people and the Turks. The attention, help and support
shown to us by the brotherly Turkish people during the war once again proved to the whole world that
we are not alone. Since time immemorial, we have been one nation, we must always fight unitedly
against the enemy. "Iron Fist", a symbol of our unity against the enemy, is a common struggle of the
people, a won victory, and everyone who has a share in this victory turns to the epic with great pride and
love. (5)

“In general, construction and landscaping work is underway in both Garabakh and East Zangazur.
We must rebuild more than 10,000 square kilometres in a short period, with great efficiency and quality,”
said President Ilham Aliyev in his message of congratulations to the people of Azerbaijan as he lit the
holiday bonfire in Sugovushan settlement, Tartar district.
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“During the occupation, the loathsome enemy destroyed all our cities and villages, destroyed and
desecrated all our historical sites. We are a nation that builds and creates. Although just over a year has
passed since the war, we are already building. | am confident that we will achieve all the plans and goals.
We are already achieving them. These are the realities of the present-day Azerbaijan,” the head of state
said.

This happiness, this pride was brought to us by the Victorious Supreme Commander-in-Chief Ilham
Aliyev and the brave Azerbaijani Army. Today, each of us is proud of the victory of our invincible army,
we are proud to be Azerbaijanis. Our army, whose name we proudly proclaim, has proven its strength,
power and invincibility to the whole world with its victories. They fought bravely for every inch of our
ancestral lands and wrote a heroic epic. Our army broke through the defence barrier that the Armenians
had strengthened for nearly 30 years and considered impenetrable, and crushed the enemy. (8)

“Today's Strong Azerbaijan is capable of doing all this. There is political will, there is economic
power, our people are mobilised, national solidarity is at the highest peak, and, of course, our glorious
and historic victory is a source of pride for each of us. We are rightly proud to be citizens of a victorious
state. We are proud of our army and we are proud of our people. We are proud of our young people who
have made us happy, and we will be proud of them forever. We have returned to Garabakh and East
Zangazur forever, and we will live here in our historical lands forever,” President Ilham Aliyev emphasised.

(1)

The economic opportunities of the Azerbaijan state are growing and strengthening...”", said
President Ilham Aliyev. The main strength of the social policy is targeting fairness and equality. It is as a
result of this policy that a strong social base based on fairness, justice and equality has been created in
the society. One of the important directions of social policy in the modern state-building of Azerbaijan is
the social protection of the families of martyrs, veterans of the Garabakh War and the disabled. In
general, in Azerbaijan, which implements a progressive social policy, special attention is paid to
strengthening the social protection of citizens.

Conclusion

We have written a more glorious heroic page of our history. The "Iron Fist" operation, which forms
the basis of this glorious history, was not only the struggle of our brave army, but also the political and
diplomatic struggle of the Victorious Supreme Commander-in-Chief was a demonstration of the solidarity
and unity of Azerbaijanis around the world. The Azerbaijani people, closely united around their president,
secured our path to victory.

2020 was engraved in the memory of each of us as the Year of Victory. Our state successfully
completed 44 days of counter-offensive operations. It was the first time in our two-century history that
Azerbaijan liberated its lands from occupation and ended the war by restoring its territorial integrity. The
state, army, and people's unity achieved a glorious victory. Our lands, which had been under occupation
for nearly 30 years, were liberated. Our people experienced great joy.

Currently, Azerbaijan has a plan for a great historical return, and it is already being implemented.

I am proud to say that we will celebrate the 57 anniversary of our victory in the Patriotic War in
2025.
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Abstract

The article analyzes the role of psychoemotional factors in the formation of cardiovascular
pathology. It considers the influence of chronic stress, depression, anxiety disorders and social
isolation on the risk of hypertension, coronary heart disease, myocardial infarction and stroke. It is
emphasized that the physiological mechanisms of stress are realized through the activation of the
sympathoadrenal system, hypersecretion of cortisol, endothelial dysfunction and metabolic
disorders, which together accelerate atherogenesis and contribute to thrombus formation.

The article presents data from large epidemiological projects, including the Framingham
Heart Study and the MONICA Project, which have shown that psychosocial risk factors are
comparable with traditional biomedical predictors and, in some cases, have a higher prognostic
value. The possibilities of integrative approaches combining pharmacotherapy, psychotherapeutic
methods, cognitive-behavioral therapy, physical activity, and social support programs are
discussed. It is emphasized that complex effects can reduce morbidity and mortality, as well as
improve the quality of life of patients.

Thus, taking into account the psycho-emotional sphere becomes a necessary component of
modern cardiology and psychosomatic medicine, and the integration of medical and psychological
strategies is considered as a strategic basis for the prevention and treatment of cardiovascular
diseases in the 2 1st century.

Keywords: depression, cardiology, psychosomatic medicine, social support, stress

Introduction: Over the past decades, medical science has been paying increasing attention to the
study of the relationship between psycho-emotional factors and the development of somatic diseases. If
earlier such observations were perceived mainly as empirical or philosophical reasoning, today a
significant array of clinical and epidemiological data has been accumulated confirming their objective
nature. A particularly close association can be traced in relation to the cardiovascular system, which
demonstrates high sensitivity to emotional overload and long-term exposure to stress factors.

Modern research convincingly shows that chronic stress and related conditions — depression,
anxiety disorders, social isolation — have an impact on the course of cardiovascular diseases comparable
in strength to traditional risk factors such as arterial hypertension, hypercholesterolemia or smoking. At
the same time, cardiovascular pathology has consistently occupied a leading position in the structure of
global mortality over the past decades, which makes the study of the role of psychoemotional factors in
its pathogenesis particularly relevant [1, p. 2].

The classic definition of stress given by G. Selye interprets it as a non-specific reaction of the body
to any demand placed on it [2, p. 45]. At the physiological level, stress is accompanied by activation of
the hypothalamic-pituitary-adrenal system, increased secretion of cortisol and catecholamines, changes
in vascular tone and heart rate. Short-term stress can perform an adaptive function, promoting the
mobilization of the body's resources in the face of a threat. However, chronic stress exposure leads to
excessive strain on the cardiovascular system, accelerates atherogenesis processes, and increases the
likelihood of developing arterial hypertension and coronary heart disease [3, p. 376].

Thus, the problem of the interaction between the psyche and somatic health goes beyond
individual clinical observations and forms an independent area of research located at the intersection of
cardiology, psychiatry and psychosomatic medicine.

Particular attention in the study of psychosomatic factors is paid to the contribution of personality,
the characteristics of the emotional sphere and cognitive attitudes to the formation of risk. As early as
the middle of the 20th century, M. Friedman and R. Rosenman identified the so-called "type A
personality”, which is characterized by increased anxiety, aggressiveness, competitiveness and a constant
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desire for achievement. Observations have shown that such individuals have a significantly higher risk of
developing coronary heart disease than representatives of "type B", who are distinguished by calmness
and balance [4, p. 67].

Significant psychosomatic mechanisms also include chronic depressive states, anxiety disorders,
and emotional burnout syndrome. Clinical studies show that patients with depression have a 1.5-2 times
higher risk of cardiovascular events than individuals without such disorders [5, p. 136]. This is explained
not only by behavioral factors (reduced motivation for physical activity, a tendency to smoke and abuse
alcohol), but also by the direct biochemical effect of depression mediators on the vascular endothelium
and heart rhythm.

The physiological mechanisms of stress that affect the cardiovascular system have been studied in
sufficient detail. In a stressful situation, the sympathoadrenal system is activated: the adrenal glands
release adrenaline and noradrenaline into the blood, which causes an increase in heart rate, an increase
in blood pressure and an increase in the myocardium's need for oxygen. With short-term stress, this
reaction is adaptive. However, under conditions of repeated stress, chronic overload is formed, which
over time leads to structural changes in the blood vessels and heart [6, p. 174].

Of particular importance is chronic hypersecretion of cortisol. This hormone, being the main
mediator of the stress response, affects carbohydrate and lipid metabolism, promotes the formation of
insulin resistance, accumulation of visceral fat and development of metabolic syndrome. The
combination of these processes accelerates atherosclerosis and increases the likelihood of thrombus
formation [7, p. 1810]. Thus, stress affects the cardiovascular system not only through short-term
fluctuations in pressure and pulse, but also through long-term metabolic disorders.

Studies have shown that people exposed to chronic stress are significantly more likely to be
diagnosed with diseases such as essential hypertension, coronary heart disease, and chronic heart failure.
Thus, data from the Framingham Heart Study indicate that psychoemotional risk factors, including
anxiety and social isolation, increase the likelihood of developing hypertension and myocardial infarction
by 20-30% [8, p. 45]. At the same time, the presence of stable coping strategies and a developed system
of social support significantly reduce this risk.

In recent decades, psychosomatic medicine has been actively studying the relationship between
mental disorders and somatic manifestations. One of the most well-known concepts is the theory of the
"seven diseases of Alexander”, which includes peptic ulcer, hypertension, bronchial asthma and other
conditions in the pathogenesis of which emotional conflicts play a key role [9, p. 123]. Cardiovascular
diseases occupy a special place in this list, since the heart is traditionally perceived not only as an organ
of blood circulation, but also as a symbolic "center of emotions”.

It is important to emphasize that psychosomatic factors never act in isolation. They form a complex
interweaving of biological, psychological and social conditions. Chronic stress at work, family conflicts
or financial instability can not only provoke arterial hypertension, but also aggravate the course of
existing diseases. At the same time, many patients underestimate the influence of the emotional sphere
and seek medical help only when there are pronounced somatic manifestations [10, p. 2].

Of interest are also studies devoted to personality typology. People with pronounced type A traits
often have accelerated platelet aggregation and increased secretion of catecholamines, which creates
the prerequisites for thrombus formation and coronary catastrophes. At the same time, people with type
B demonstrate more stable blood pressure indicators and a significantly lower frequency of
cardiovascular complications [11, p. 163].

In addition, in recent years, a significant amount of data has been accumulated on the impact of
depression and anxiety on cardiovascular health. Depressive states are accompanied by an increase in
the level of proinflammatory cytokines, a decrease in heart rate variability, and impaired vascular
endothelial function. These pathophysiological changes create favorable conditions for the development
of coronary heart disease and increase the risk of sudden cardiac death. According to a meta-analysis of
more than twenty studies, the likelihood of cardiovascular events in patients with depression is 64%
higher than in the general population [12, p. 115].

Clinical studies of recent decades have provided convincing evidence of the importance of
psychoemotional factors in the formation of cardiovascular risk. One of the most famous projects is the
Framingham Heart Study, which began in the USA in 1948 and continues to this day. Within the
framework of this program, key risk factors were identified - arterial hypertension, hypercholesterolemia,
smoking, as well as psychological parameters, including stress level, severity of depression and degree of
social integration [13, p. 35].
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The results of numerous cohort observations indicate that individuals with chronic anxiety and high
levels of stress loads have a significantly higher risk of myocardial infarction and stroke compared to
individuals with low anxiety. Moreover, mortality from cardiovascular diseases in this group was higher
even with comparable levels of traditional risk factors [14, p. 2195].

Of particular interest is the phenomenon of the so-called "broken heart syndrome” or Takotsubo
cardiomyopathy, first described in Japan. This condition occurs predominantly in postmenopausal
women and is characterized by a sudden disruption of myocardial contractility against the background
of a strong emotional shock - the loss of a loved one, a serious quarrel or a disaster. Despite the absence
of obstructive atherosclerosis, the clinical picture is in many ways reminiscent of acute myocardial
infarction, which confirms a direct link between emotional factors and heart function [15, p. 932].

Similar results were demonstrated by European epidemiological studies. Thus, data from the
international MONICA project, implemented under the auspices of the World Health Organization,
showed that the level of psychosocial stress in the region directly correlates with the prevalence of heart
attacks and strokes. In countries with a high level of social support and a developed system of
psychological assistance, the frequency of cardiovascular complications was significantly lower than in
regions with pronounced social tension [16, p. 14].

An equally important area of analysis was the study of professional stress. The works of K. Siegrist
and M. Marmot, dedicated to the model of "effort-reward imbalance”, convincingly showed that a
chronic feeling of undervaluation and discrepancy between the efforts expended and the results obtained
is directly related to an increased risk of coronary heart disease [17, p. 29]. Representatives of professions
with a high degree of responsibility and limited autonomy are especially vulnerable - medical workers,
teachers, emergency service employees.

Clinical practice also confirms that ignoring the psychoemotional state of patients can reduce the
effectiveness of therapy. For example, in patients with arterial hypertension and high anxiety levels,
standard drug therapy often does not provide sufficient pressure control until psychotherapeutic
correction is carried out. Similarly, rehabilitation programs after myocardial infarction, including
psychotherapeutic support and training in stress management methods, demonstrate significantly
higher effectiveness compared to standard schemes [18, p. 1383].

Thus, the accumulated epidemiological and clinical data leave no doubt: stress and psychosomatic
factors are significant determinants of cardiovascular pathology. Their role is comparable to traditional
risk factors, and in some cases even exceeds them in predictive value. A modern approach to the
treatment and prevention of cardiovascular diseases requires a comprehensive consideration of not only
biological but also psychosocial factors. It is becoming increasingly obvious that effective therapy is
impossible without working with the patient's emotional sphere and the formation of sustainable
adaptive strategies.

In the context of drug therapy, drugs aimed at reducing blood pressure and reducing the load on
the myocardium are traditionally used. The basic ones include beta-blockers, angiotensin-converting
enzyme inhibitors and calcium antagonists. Beta-blockers occupy a special place: in addition to the
hypotensive effect, they are able to reduce the manifestations of anxiety and tachycardia caused by
stress, which makes them especially valuable in cases of a combination of somatic and psychoemotional
disorders [19, p. 82].

However, modern approaches to treatment increasingly focus on non-drug methods. One of the
most studied areas is cognitive behavioral therapy, which allows patients to develop new strategies for
responding to stressful situations, reduce anxiety levels, and prevent relapses of depressive states. Meta-
analyses show that the inclusion of psychotherapy in the program for managing patients with arterial
hypertension and coronary heart disease contributes not only to improving the psychological state, but
also to an objective reduction in blood pressure and the incidence of cardiovascular complications [20, p.
2975].

Relaxation methods such as breathing exercises, meditation, yoga, and autogenic training have
proven highly effective. These approaches reduce cortisol levels, help normalize heart rhythm, and
improve overall stress resistance. In 2017, the American Heart Association published a scientific
statement that emphasized the importance of non-drug stress management strategies in preventing
cardiovascular disease [21, p. e851].

An equally important factor is physical activity. Regular aerobic exercise strengthens the
cardiovascular system, increases its reserve capacity and simultaneously reduces anxiety and depression.
Studijes show that patients included in cardiac rehabilitation programs with an emphasis on physical
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activity have a 20-25% lower risk of recurrent infarction compared to those who are limited to drug
treatment alone [22, p. CD001802].

The social aspect is of great importance. Family support, stable social connections, and
participation in group programs have a pronounced protective effect. In contrast, social isolation is
recognized as an independent risk factor. According to the study by Holt-Lunstad et al., individuals with
a low level of social integration had a 50% higher risk of premature death, including from cardiovascular
causes [23, p. e1000317].

In this regard, prevention of cardiovascular diseases in the modern sense should be multi-level and
include: control of traditional risk factors (hypertension, hypercholesterolemia, smoking), correction of
the psycho-emotional state, formation of a healthy lifestyle and strengthening of social ties. Only a
comprehensive approach allows achieving a stable reduction in morbidity and mortality from
cardiovascular pathologies.

Analysis of modern data confirms that stress and psychosomatic factors play a key role in the
development of cardiovascular diseases. Their influence is manifested both at the biochemical and
physiological levels and through the behavioral and lifestyle features of patients. Chronic activation of
the sympathoadrenal and hypothalamic-pituitary-adrenal systems, hypersecretion of cortisol and
catecholamines, as well as stable psychoemotional states (depression, anxiety, emotional burnout)
create conditions for the development of hypertension, atherosclerosis, coronary heart disease and acute
coronary syndromes.

Epidemiological and clinical studies convincingly show that the role of psychosocial factors is
comparable to traditional risk factors. Moreover, in a number of cases, psychoemotional determinants
are stronger predictors of adverse outcomes than cholesterol or blood pressure levels [14, p. 2196]. This
requires a revision of priorities for the prevention and treatment of cardiovascular diseases, with an
emphasis on a comprehensive approach that includes psychotherapy, stress management methods,
social support, and the development of sustainable coping strategies.

Preventive measures should take into account not only the individual characteristics of the patient,
but also his social context. Creating conditions for reducing professional stress, developing corporate and
public health programs, and popularizing methods of psychological self-regulation can make a significant
contribution to reducing the global burden of cardiovascular diseases.

Thus, the integration of medical and psychological approaches is an integral part of modern
cardiology and psychosomatic medicine. Only by taking into account the patient's emotional sphere is it
possible to achieve sustainable results in the prevention and treatment of heart and vascular diseases.

Conclusion

Current data convincingly show that psychoemotional factors — stress, depression, anxiety
disorders and social isolation — are integral determinants of cardiovascular pathology. Their influence
is manifested both through physiological mechanisms (activation of the sympathoadrenal system,
hypersecretion of cortisol, endothelial dysfunction) and through the patient’s behavior and lifestyle.
Together, these processes increase the risk of arterial hypertension, atherosclerosis, ischemic heart
disease and acute coronary syndromes.

The results of epidemiological and clinical studies, including the Framingham Heart Study and the
MONICA Project, have confirmed that the role of psychosocial factors is comparable to traditional
biomedical predictors, and in some cases even exceeds them in prognostic significance. This requires a
revision of the classical paradigm of cardiology: effective prevention and treatment of cardiovascular
diseases are impossible without taking into account the patient's psychoemotional state and his social
context.

Of particular importance are complex approaches that combine pharmacotherapy, psychotherapy,
stress management methods, reqular physical activity and social support. It is the integration of medical
and psychological strategies that can ensure not only a reduction in mortality and morbidity, but also an
improvement in the quality of life of patients.

Thus, modern cardiology is increasingly transforming into an interdisciplinary field, where
psychosomatic medicine plays a leading role. Taking into account the emotional sphere, developing
psychoprophylactic programs and forming sustainable coping strategies are becoming strategic tasks
that determine success in the fight against cardiovascular diseases in the 2 1st century.
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Abstract

Bakhtiyar Vahabzadeh is one of the prominent representatives of 20th-century Azerbaijani
literature. His creative work is rich both artistically and ideologically. The motifs of time and
memory occupy a special place in his poetry. As fundamental components of his poetics, these
motifs serve as expressions of both individual and collective (national) memory. This article
provides a poetic analysis of the motifs of time and memory in Bakhtiyar \Vahabzadeh’s works and
examines their relationship with national identity and ideology.

Xiilasa

Baxtiyar Vahabzade XX asr Azarbaycan adabiyyatinin gérkemli niimayandslarindsan biridir.
Onun yaradiciligr ham badii, hem da ideoloji cehatdan zengindir. Sairin asarlerinde zaman ve
yaddas motivleri xisusi yer tutur. Bu motivler onun poetikasinin asas komponentlerindan biri
olaraq, ham fardi, hem de milli yaddasin ifadasi kimi ¢ixis edir. Meqaleds Bextiyar Vahabzadenin
yaradiciliginda zaman ve yaddas motivlarinin poetik tahlili aparilacaq, bu motivlerin milli kimlik ve
ideologiya ile elagasi arasdirilacaqdir.

Keywords: Bakhtiyar Vahabzadeh, motif of time, motif of memory, national identity, poetics,
ideology, Azerbaijani literature

Acar soézler:Bextiyar VVahabzads, zaman motivi, yaddas motivi milli kimlik, poetika,
ideologiya, Azarbaycan adabiyyati

1. Zaman motivinin B.Vahabzada poetikasindaki yeri:

Baxtiyar VVahabzads seirlerinds zaman motivini miixtalif aspektlerds teqdim edir. Zamanin
kecmasi, ke¢cmisin xatiraleri vo galacayin (midleri onun eserlerinde @sas mévzulardan biridir. Sair
zamanin axisini poetik sekilde tasvir edir, bu da onun aserlarine folssafi derinlik gatir.

Dévran tez dolanr, illar tez galir.

Biz da dayisirik hey ilden-ils.

Omriin pilleleri nece diiz galir

Ana tabistin fesillerila! (1,159)

Sair "Omriin payizi” seirinds émriin pilllalorini fesillere banzadir. Usaqlidi yaza, gencliyi yaya, orta
cadi payiza, gocaligi qisa banzeden sair bunu poetik calarlarla tesvir edir. Umumi zaman icarisinde 6z
yasina isare edarek qocaldigini geyd edir:

Omriin payiz fosli sixdi alimi,

Yoxsa qocaliram man yavas-yavas.

Payizda yarpaga xal diisen kimi

Dusdr saglarima den yavas-yavas. (1,159)

Baxtiyar Vahabzads bir an bas vermis hadisanin bir mre tasiri oldugunu vurgulayir:

Bir soyuq baxisin odu, haniri,

Kérpllar yandirdi, kild qarald.

Bir an baxib étddin...

Baxisin yeri
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Capilan kénlimde dmdrlik qald.

Anin zarbasini bir omdr yedi,

Nealar etdiyini an he¢ bilmadi. (1,83)

Sairin "lyirmi bes il", "Narahat olanda", "Yaman sixir gece mani" va s. seirlorinde zaman-yaddas
paralelliyini gére bilirik.

2. Yaddas motivinin ideoloji funksiyasi:

Vahabzadsnin esarlerinde yaddas motivi ham ferdi, ham de kollektiv seviyyads islenir. Fardi
vaddas insanin sexsi tecriibalerinin, xatirelerinin yaddasda saxlanilmasidir. Kollektiv yaddas ise xalqin
tarixinin, madaniyyatinin ve enanalerinin yaddasda qorunmasidir. Sair bu iki yaddas novind
birlasdirerak, xalqin kecmisini v galacayini bir arada teqdim edir. Bu yanasma onun asarlarinds milli
kimliyin ve ideologiyanin formalasmasinda mihim rol oynayir. Vahabzade seirinds yada salma daim
hareketdadir, daim assosiasiyalar yaranir, itir, yena yaranir. Sair daima ke¢misi yada salir: goxu, esyalar
onu kecmise aparir.

Yaxsi deyirler ki, hami bir yana,

Ananin atiri xaladan galer.

Bu necs atirdi, bu necas etir,

Ruhum sakit olur, trayim aram.

O etri duydumsa sriyir iller,

ilkime qayidib usaq oluram.

Bu nece atirdi, oyanir manim

Kénlimds an sirin, en dadl caglar?

Niye gbz onimde dayanir manim

Qalanan tendirler, yanan ocaglar? (1,95)

3. Zaman ve yaddasin birlikds tegdimati:

Vahabzads zaman ve yaddas motivlsrini bir arada isleyerek, kecmisin xatiraleri ile indiki zamanin
realliglarini garsilasdirir. Bu yanasma onun asarlerinde zamanin ve yaddasin qarsiliglialagasini gostarir.
Masalan, “Tezedsn yaratsin Yaradan bizi” adli seirinde o, kecmisin xatiraleri ile indiki zamanin
realliglarini miqayise edir, bu da oxucuda zamanin keciciliyi va yaddasin @heamiyyati barade dlstincelar
yaradir.

Bu gtin dzimdze gabarir zaman,

Biz neca kecmisi bu glinden danag?

Biz indi diinanin ¢irkablarmdan

Nece tamizlonak, nece paklanaq? (1,129)

4. Milli kimlik ve ideologiya ile alage:

Vahabzadsnin wesarlerinde zaman ve yaddas motivleri milli kimliyin ve ideologiyanin
formalasmasinda mdhidm rol oynayir. "Yurd yad slinds”, "Utaniram” ve s. seirlerinde zaman ve yaddas
milli ideologiya fonuunda gériindir.

Bir zamanlar ne¢a-nece déylislerdsn

Qalib ¢ixan galalara baxdiqgca man

Kecmisimls indim durur yan-yanasi.

Kecmisimdan bu giintime

Yadir indi t6hmat dasi.

Alisiram icin-igin, Sual gopur lreyimden:

Necin, necin? (1,139)

O, ke¢misin xatiraleri ve indiki zamanin realliqlari arasinda elage quraraq, xalqin tarixini ve
madaniyyatini qorumada cadirir. Bu yanasma onun asarlarinds milli oyanisin ve azadlig mibarizesinin
ifadasi kimi ¢ixis edir.

Neatica:

Baxtiyar Vahabzadsnin yaradiciliginda zaman ve yaddas motivleri onun poetikasinin osas
komponentlarindandir. Bu motivler sairin @sarlerinds ham ferdi, hem de milli ssviyyads islenir, xalqin
kecmisini ve galecayini bir arada teqdim edir. Vahabzade zaman ve yaddas motivlerini birlesdirerak,
milli kimliyin ve ideologiyanin formalasmasinda mdhdm rol oynayir. Onun asarleri bu motivlerin poetik
tahlili baximindan zengin bir menbadir.
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Abstract

The article analyzes the formation of the concept of national identity in 20th-century Turkic
literature, focusing on the works of Bakhtiyar VVahabzade and Yahya Kemal Beyatli. Despite living
in different socio-political contexts, both poets placed national identity at the core of their creative
vision. Yahya Kemal defines national identity through cultural heritage, aesthetic values, and
historical memory, expressing the pain of lost lands in poems such as "Uskip". Bakhtiyar
Vahabzade, on the other hand, associates national identity with struggle and moral resistance,
calling his people to awakening and unity. The shared themes in their works — national
consciousness, the homeland that lives in memory, and the preservation of cultural identity —
symbolize the spiritual unity of the Turkic world.

Xiilasa

Meagqalade XX asr tlirk dinyasi edebiyyatinda milli kimlik anlayisinin formalasmasi va onun
Baxtiyar VVahabzade ile Yahya Kamal Bayatli yaradiciliginda ifadesi tahlil edilir. Misllifler forqli
ictimai-siyasi saraitlerde yasamalarina baxmayaraq, har ikisi Ggtin milli kimlik asas yaradiciliq
ideyasina cevrilmisdir. Yahya Kamal milli kimliyi madani irs, estetik dayerler ve tarix yaddasi
izorinde qurur, itirilmis torpaqglarin adrisini “Uskip” kimi asarlerde poetik duydularla ifads edir.
Baxtiyar Vahabzads ise milli kimliyi mibarize ve direnis ideyasi ile alagalendirir, xalqi oyanisa ve
manavi bltévliys saslayir. Onlarin yaradiciliginda ortaq cehatler — millilik, yaddasda yasayan
Vaten ve madani kimliyin gorunmasi — tirk ddnyasinin menavi birliyini tacessim etdirir.

Keywords: Bakhtiyar Vahabzade, Yahya Kemal Beyatli, national identity, Turkism, literature,
cultural heritage, homeland, historical memory

Acar sézlar: Baxtiyar Vahabzads, Yahya Kamal Bayatl, milli kimlik, trk¢dliik, adebiyyat,
madani irs, Vletan, tarix yaddasi

Madani ve siyasi tirkclliik harekatr 6z inkisaft baximindan miixtalif marhalelerdan kecmisdir.
Umumiyyetle, tirkclik siyasetden daha cox madeniyyat, tehsil, din, adebiyyat, tarix sahalerinde gticli
olmusdur. Madeani tirkcliliikde bir sira masalaler nezards tutulur:

— Turk millatinin biitév olmasini, soy-kokind derk etmasini;

— Milli siiur ve milli vicdanin oyanmasini,

— Tdrk millsti, tirk dili adlarinin dévlst saviyyasinds gabulunu;

— Tlrk tarixinin, madaniyyatinin dyranilmasini;

— Umumtiirk adebi dilinin yaranmasini,

— Tirk millatinin vahid alifbasinin gebulunu;

— Tirk xalglarinin arasinda six madani alagalarin yaranmasini;

— Tirkcanin sadslasdirilmasi, tamizlenmasi, inkisafi (1,5-6)

XX osr tirk dinyasi adabiyyatinda milli kimlik anlayisi badii dlistiincenin markezde dayanan
ideyalarindan biri olmusdur. Milli kimlik hem ferdin, hem de toplumun éziind tanimasi, tarixi, dili, dini ve
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madani kbklari ile birlesmasi demakdir. ddabiyyat bu kimliyin gorunmasinda ve étirilmasinde mihim
vasitedir.

Bu dévrds siyasi va madani dayisikliklar ziyalilarin qarsisinda masuliyyatli bir missiya qoydu: milli
kimliyin qorunmasi. Hom Azarbaycan, hem da Tlrkiye adiblari bu dévrde siyasi, medeni va manavi
dayisiklikler icinde xalgin kimliyini gorumada ¢alisirdilar.

Azarbaycan adabiyyatinda milli kimlik ideyasinin en parlaq dasiyicisi Bextiyar Vahabzades, Tirkiye
adabiyyatinda iss Yahya Kamal Bayatl yaradiciligini niimuna gostararek bu masalaye isiq salirig. Onlar
farqli ictimai muihitlerds, dlkelards, elece de dévrlerde (Yahya K.B.(1884-1958), B.Vahabzades (1925-
2009)) yasasalar da, xalqin tarixi yaddasini, dilini va meanavi deyerlarini qorumaq magsadinde
birlssirdilsr.

Baxtiyar Vahabzadsye gore, éziini dark (lcin xalg, millat ézins qayitmali, 6z manliyini
gorumalidir. "Oziim olmaliyam" seirinde de bu ideya xtisusi olaraq vurdulanir:

Bizim ézliylmdUz getdi bdsbditin,

Hani bas kisilik, hani bas qlirur?

Ddiinyaya hkm edan goca Serq bu gdin,

Qarbin cubuguyla oturub-durur.

Nimuns gdstardiyimiz bandde sair sert ¢ixislar edir: xalqi oyatmada, géziiaciq davranmaga
saslayir, itirilmis torpaqglara isare edarak Kisiliyin itdiyini séylayir.

Yahya Kamal Bsyatl yaradiciliginda da itirilmis torpaglara mdnasibat gordrdk.

Vaktiyle 6z vatanda bizimken, buglin nicin

Uskdip bizim dedil? Bunu duydum, icin icin.

Kalbimde bir hayali kalip kaybolan sehir!

Ayrilmanin biraktigr hicran derindedir! (7)

Bu band Yahya Kamal Beyatli'nin “Uskiip” (bezon “Kaybolan Sehir” kimi taninan) seirindan
gotdrdlib ve sairin "millilik", "tarix yaddasi" ve "kimlik itkisi" kimi mévzularini derin sekilde ifads edir.

Seir Osmanli imperiyasinin siiqutundan sonra itirilmis torpaglara — xdsusile de, Uskiipa (bugiinkd
Simali Makedoniyanin paytaxti) — hasr olunub. Yahya Kamal dctin Uskiip tekce bir sehar deyil, tarixi
yaddasin, Osmanli madaniyyatinin ve milli kimliyin remzidir. "Niye Uskiip bizim deyil?" suali ite milli agrini
ifads edir — “bizim olan” bir seharin indi yad allerds olmasi onu sarsidir. Lakin bu, sadace siyasi nostalji
deyil; derininds "madeni kimlik itkisi" dayanir. B.Vahabzadenin “Glilistan” poemasinda da eyni agrini
duya bilirik ="parcalanmis Viatan", "ayrilmis xalq”, "hasret"” motivleri—eyni derinlikle ifads edilir. Hor iki
sair tarixi travmani milli kimlik stiurunun asas elementina cevirir. Yahya Kamal "iten seher”, Vahabzads
ise “bélinmdis torpaq” obrazi ile Vetani tacassiim edir. Umumi fonda miigayise etdikde ise B.VVahabzade
bu moévzuda yazdigi esarlerde daha sert mévge sargileyir, milli kimliyin itmasini Kisiliyin itirilmasi ile
baraber tutur, séz ile insanin ruhunu qilinclayir.

Har iki sairin Vlatan ile bagli seirlerinds ortaq cehatlari bele gruplasdira bilerik:

> Millilik ve tarix stiuru — kecmisin unudulmamasi;

> Madani kimlik itkisi — yad allere kecmis torpaqlarla birges itiriten dayerlar;

> Yaddasda yasayan vetan-— fiziki makan yoxa ¢ixsa da, milli ruh yasamagqdadir.

Baxtiyar Vahabzadas (gtn milli kimlik ilk ndvbades ana dili ve veten sevgisi ile 6l¢illir. Vahabzade
tctn milli kimlik yalniz ke¢cmisin yadigari deyil, hem de mdasir insanin menavi masuliyyatidir. O, insani
millatine, tarixine, dayerlarine sadiq olmada cadirir ve bu sadiqliyi azadligin esas serti kimi deyerlendirir.
"Millatine har zaman arxa durmagq, ona gara yaxmadga, leke vurmadga calisani ayiltmag, ona asl hagigati
anlatmagq. Ancagq blitdin bunlarin saire ne gader béylk narahatliglar, hayecanlar, bahasina basa galdiyini
tosewviir etmak hec do catin deyil. Istor dil measalasinds, adebiyyat masalalerinds, miiasir tiirk
sairlerine, onlarin yaradiciigina ve s. masalelere minasibatde 6z fikrini agiq soylemekdan
cokinmemisdir (4,68)".

Yahya Kamal Bayatli iss milli kimliyi madani irsin ve tarixi yaddasin davamlligi izerinde qurur. O,
“Kendi Gék Kubbemiz”, “Mohac Tirkdsd”, “Istanbul’u Dinliyorum”, “Rindlerin Aksami” kimi seirlerinde
tirk ruhunu istanbulun ruhunda, Osmanli madeniyyetinde ve estetik harmoniyada ifade edir. Yahya
Kamal tgtn milli kimlik tarixle estetik dayerlerin birlesdiyi menavi bltoviikddr.

Baxtiyar Vahabzads tarixe mibarize ve direnis ruhu ile yanasir. Onun “Sehidler”, “Gllstan” kimi
asarlari xalgin azadlig ugrunda mdbarizesini ve milli dirgalis ideyasini eks etdirir.

Her iki sair klassik poeziyanin enanalarini miasir duygularla birlesdirmisdir. “Ke¢cmise qayitmaq
deyil, kecmisle yasamaq lazimdir.” fikrini hem Yahya Kamalin, hem de Bextiyar Vahabzadsnin
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poeziyasinin asas felsafi dayadi kimi gére bilirik. B.\Vahabzadanin "Azerbaycan ogluyam", Yahya Kamalin
"Akinci” seirinde bunu gordrik:

Kokim Usts bitmisam,

Séhratim var,

Sanim var.

Meanim galocekle do

Oz ahdi-peymanim var (2,32).

Galacaye Umidle baxan Baxtiyar \Vahabzade kecmisini unutmur.

Bin atli akinlarda ¢ocuklar gibi sendik;

Bin atlr o gtin dev gibi bir orduyu yendik! (7) - misralari deyan Yahya Kamal da Vietenin ke¢cmisini
gozal xatirlayir.

Vahabzadenin dili publisistik, emosional va ¢adiris xarakterlidir. Onun seirlari oxucunu hereksts
gatirir, milli oyanisa saslayir. Yahya Kamalin dili ise estetik darinlik, musiqililik ve stikunat dasiyir. O, milli
ruhu sakit bir harmoniya icinds ifade edir.

Bu ferqglar onlarin yasadiglari ictimai seraitden qaynaqglanir:

Vahabzade sovet senzurasi saraitinde milli kimliyi gorumaga c¢alisirdi, Yahya Kamal iss milli
kecmisin estetik barpasi ile yeni tirk kimliyine manavi derinlik gazandirirdi.

Natice

Neatice olaraq, deys bilarik ki, Baxtiyar Vahabzads ve Yahya Kamal Beyatli tirk dinyasinin iki
parlaq simasi kimi milli kimlik ideyasini 6z yaradiciliglarinin markszine qoymuslar. Har iki sairin poeziyasi
Azarbaycan ve Tirkiye adabiyyatinda milli kimliyin, menavi dir¢alisin, edebi davamlligin ve tirk
ruhunun simvoluna cevrilmisdir.
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Abstract

This paper examines the role and impact of nonverbal communication — including body
language, facial expressions, gestures, tone of voice, eye contact, and spatial behavior — in
political contexts. Politicians often use nonverbal cues strategically during public speeches,
debates, and media appearances to convey hidden messages, influence public opinion, and build
trust. Nonverbal communication frequently carries meanings beyond words, shaping emotional
reactions and reinforcing the leader’s image. The study argues that body language and gestures
are not merely spontaneous expressions but essential tools of political strateqy. Thus, nonverbal
communication functions as a psychological and persuasive instrument in modern political
discourse.

Xiilasa

Maqalads qeyri-verbal (insiyyatin (baden dili, mimika, jestlar, ses tonu, baxis ve masafe kimi
Unsdrlarin) siyasi kommunikasiya prosesinde rolu ve tasir glicti arasdirilir. Siyasatgilerin ictimai
cixislarinda, debatlarda ve media qarsisinda davranis formalari bazen sozlerden daha ¢cox mena
dasiyir v auditoriyada misyyan emosional tasir yaradir. Qeyri-verbal (nsiyyat vasitasile verilon
gizli mesajlar ictimai reyin formalasmasinda, etibarin ve lider obrazinin méhkemlanmasinde
mihdm ahamiyyat dasiyir. Arasdirma gostarir ki, jestler ve badan dili takce fordi ifade formasi
deyil, ham ds siyasi strategiyanin bir hissasidir. Belalikle, geyri-verbal dnsiyyat siyasetcilerin
magsadli sakilde istifade etdikleri psixoloji v kommunikativ alat kimi ¢ixis edir.

Keywords: nonverbal communication, body language, political discourse, leadership image,
hidden messages, public opinion

Acar sézlar: geyri-verbal insiyyat, baden dili, siyasi kommunikasiya, lider imici, gizli mesajlar,
ictimai rey

Dévr iraliledikca dnsiyyat prosesi daha da inkisaf edir, ona miixtalif reng calarlari alave olunur.
Insan ictimailosdikce comiyyatde formalasir, formalasdigca da tnsiyyeate tasir gostarir.

Unsiyyat verbal ve geyri-verbal olaraq iki yere bélindir. Verbal iinsiyyat nitq medaniyyatinin asas
komponentidir ki, onun savadli, diizgiin, anlasiqli, dil normalarina uygun tanzimle nmasi vacibdir. Qeyri-
verbal (insiyyat séz ve dilin istifadasi olmadan bas veran (insiyyat noviddir. Bu tnsiyyat formasi insanlarin
badan dili, jestler, mimikalar, sas tonlari, gbz temasi, masafe ve digar geyri-verbal signallarla alags
qurmasini @hate edir.

Miasir dévrde siyasst yalniz ideyalarin ve programlarin miibarizesi deyil, ham de kommunikasiya
formalarinin yarisidir. Qloballasan informasiya cemiyyatinds siyasst¢iler auditoriya ile birbasa ve dolayi
yollarla alage saxlayir, bu alagse ise tekce sozlarle deyil, ham de geyri-verbal vasitelarle formalasir.
Qeyri-verbal (nsiyyat — yeni jestler, mimika, badan dili, baxis, sas tonu ve masafe — insan davranisinin
an tasirli ve darin lnsiyyat formalarindan biridir.
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Siyasi ¢ixislarda, debatlarda ve ictimai gorislerde bu vasitelerin meqgsadydnlii sekilde istifadesi
siyasat¢inin imicine, etibarina ve mesajinin gabuluna birbasa tesir gosterir. Belalikle, qeyri-verbal
tnsiyyat siyasat aleminde “sézsliz siyaset” kimi mihdm strateji glice malikdir.

Qeyri-verbal (insiyyat badan dili, jestler, mimika, sasin tonu, baxis istigamati va hatta geyim kimi
Unstrlerishate edir. Bu elementlar cox vaxt danisilan sézlerin manasini tamamlayir, bazen ise tam aks
maena yaradir. Psixologlarin fikrince, insanlar arasinda tnsiyyatin texminan 60-70%-i mehz qeyri-verbal
kanallar vasitssile bas verir (3,53).

Siyasatcilarin ¢ixislarinda baden dili cox vaxt magsadydnlii planlasdirilir. Mesalen, al harekstleri
ite “gliven” ve “aciqliq” mesaji verile biler, yaxud da baxisin istigamati “liderlik” vo “nezarst” teassirati
yaradar.

Siyasi kommunikasiya kontekstinds bu, o demakdir ki, bir liderin dedikleri gader nece dediyi de
onamlidir. Auditoriya liderin mimikasina, jestlerine, baxisina ve durusuna asasen onun semimiliyini,
inamini v liderlik potensialini giymetlendirir. Dinyaséhratli liderlor - itlham Sliyev, Barak Obama,
Vladimir Putin, Recep Tayyip Erdogan ve digar liderlar ¢ixislarinda badan dillerini diggstls idare ederek
emosional alage qurmada c¢alisirlar. Mesalen, 2022-ci il oktyabrin 6-da Pragada Azerbaycan
Respublikasinin Prezidenti flham Sliyevin Fransa Respublikasinin Prezidenti Emmanuel Makron, Avropa
ittifaqi Surasinin Prezidenti Sarl Misel ve Ermanistan Respublikasinin Bas naziri Nikol Pasinyan ile Avropa
Siyasi Birliyi Zirve Toplantisi ¢carcivesinds gortist kecirilib. Bu gorlisds siyasatcilerin davranislarina, ol
harekatlarine fikir versak, gorerik ki, daxili hissleri coemiyyate mesaj étirir. Nikol Pasinyan ayaqlari arali
oturub. Bu pozisiya (xdsusils, kisi siyasatcilerde ve ya liderlerds) hakimiyyat, éziineinam ve makan
Uzarinds nezaraet hissini ifade edir. Badan dili elmi baximindan bu durus “territorial dominantliq” (yani
makan (zerinds glic nimayisi) adlanir. Lakin Nikol Pasinyanin allerni sixib oturmasi ve qulaglarinin
qizarmasi onun daxili narahatliginin gostericisi kimi gebul edilir. Bels ki, allari sixib oturmaq — emosional
vaziyyatin gostaricisidir. Bu jest, adeten, daxili garginlik, narahatliq, gorxu ve ya 6zinl tanzimlems halini
ifads edir. Insan badani stress altinda olanda, beyin badena toxunmaq ve ya "muskul garginliyi"
vasitasile emosiyalari nezarst altina almaga calisir. Bu sebabdan, alleri sixmaq — psixoloji cehatdan
“6zUind sakitlesdirma mexanizmi”dir. Bu gorlsds eyni harekati Emmanuel Makronda da misahide eds
bilerik. Sarl Misel digar siyasatcilere nezaren daha rahat pozisiyadadir, lakin stulda rahat sylesmadiyi
(ictin narahatlidini sezo bilorik. Azorbaycan Respublikasinin Prezidenti conab llham Sliyev ise gériis boyu
cox rahat oturusu, emin jestlari ile digar siyasatcilerden ferglenir. Bu da gériisde hakimliyi ale almaq
demakdir.

Rusiya-Ukraniya miharibasi fonunda Zelinskinin davranislarini miisahide etsek, onun da badan dili
mesajlarini gére bilerik. Baden dili lzre mitexassis Babek Bayramov siyasetcinin harekstlerini
misahide edsrek bu genaste golir: “Zelenskinin yasil rengli herbi forma geyinmasi "man
déylstirem" demakdir. Son dévrler Uzinid qirxmadan ekranlara ¢ixir, bu ise "menim vaxtim yoxdur”
anlamina gealir. Zelenskinin davranislarinda panikaya qapildigi hiss olunmur. Rusiya prezidenti
Vladimir Putin ise daha ¢ox garginlik ve stress nimayis etdirir. Ciyinlerini har zaman arxaya vermasi,
allerini bir-birine kilidlemasi daxili diinyasindaki qapaliligdan xabar verir. Zelenski tez-tez dayise bilir,
bazen qirur hissini, bazen qurban hissini aciq sekilde gdostarir. Ancag Putin monotonlug nimayis etdirir.
Rusiya tarefinds siyasi arenada qorxu nlimayis olunur”(9).

Goriinddyd kimi, geyri-verbal davranislar beazen gizli mesaj dasiyir: mesalen, diplomatik gériislerde
tersflerin al sixma terzi, oturma mévqgeyi ve ya baxis seviyyasi siyasi Ustinlik, garsiligli hormat ve ya
tazyigin simvoluna cevrile biler.

Kttlavi informasiya vasitelari (TV, sosial media ve s.) siyasstcilerin geyri-verbal davranislarini
guclendirir ve ictimai scura tasirini artirir.

Bir tabassiim, bir baxis ve ya gargin durus bazen illerle aparilan siyasi tebligatdan daha cox tasir
gostare bilir. Mesalen, debat zamani alini sinasine goymagq sesmimiyyat mesaji kimi gabul edilir, baxisdan
vayinmagq ise etibarsizlig ve ya yalan niyyati kimi yozula biler.

Natice etibarils, qeyri-verbal tinsiyyat siyasstde sadace alave vasite deyil, strateji kommunikasiya
elementidir. S6zler bazan auditoriyanin emosiyalarina toxunmaqda aciz galir, lakin badan dili, mimika
ve sas tonu bu boslugu doldurur. Siyaset¢i geyri-verbal davranisini ne gader sturlu ve dizglin idare
edirss, onun ictimai imici ve siyasi tasir glcl bir o gader artir. Qeyri-verbal (nsiyyatin gizli mesajlari ise
sozls deyil, davranisla danisan bir siyasat madaniyyatinin formalasmasina xidmat edir.
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THE GROWING ROLE OF ART IN SHAPING MORAL GUIDELINES IN TIMES OF CRISIS
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3POCTAHHA POJIl MUCTELJTBA Y ®OPMYBAHHI MOPAJIbHMX OPIEHTVPIB
Y KPHU3O0BI TEPIOAN.

Bikmopisi /JaueHko
Yepkacbkuli 0epxasHuUli mexHo02iyHud yHisepcumem, YKpaiHa

Mucmeuymso Kk mopasbHUl opieHmup. Kpu3osi 4Yacu, K mo BiliHU, couiasibHi Kamacmpodu,
BMPAMU, eKosI02i4Hi 3a2po3u  3asxou NiocsiYyromb eAUbUHHI NUMAHHSA JTOOCbKO20 ICHYBAHHA. Y maki
MOMeHmMU Mucmeymao nepecmae bymu auwe ceporo ecmemuyHUX BpaxeHb. BoHO cmae npocmopom,
de /1100UHA WYKAE CeHC, Hamazaemscs 36epezmu  BHYMPIWHK PIBHOBA2Y, OCMUC/IUMU BACHY
sionosidasbHICMb neped iHwumu. Came momy 8 nepiodu NOMPACIHb 3pOCMAE POJib MUCMEUMBA Came K
MOpPAsIbHO20 OPIEHMUPA, K CNOCOB6Y He 3abymu NPo JIHOSHICMb Y He/IHOCbKUX 06CMABUHAX.

Mucmeumso gk nam'ame. Y 4yacu, Koau ogiuitiHa icmopis mos4yums abo cnomaBoproe Nodii, came
mucmeymso bepe Ha cebe pyHKUIir0 nam’ami. KapmuHu, nicHi, 8ipwi, 00KYyMeHmasbHi ¢iibmu cmaromse
CBIOYEHHAM MOo20, WO CMAsaocs, | HazadyBaHHIM NPO MUX, KO20 HAMA2aaucs no3basumu 20J10CY.
«36epeemu c80600y CYCcniIbCMBA MU MOXEMO, 30Kkpemda, 36epizarodu c8ob60dy mucmeumsa» [1;11].
EmuyHa micis mumus nosigeae 8 momy, wiob 3bepezmu npasoy npo J1Ho0CbKe CMPaxO0aHHa ma 2i0HICMsb.
Yepes mucmeymBso popMyeEMbCS KOJIEKMUBHA NAM 'SMb i, BOOHOYAC, CNi/lbHA MOPAJIbHA NO3UUIS.

Ecmemuka ma mopasib. EcmemuyHe nepexcusaHHs 3asxou 6y/s10 micHO NOB’A3aHe 3 MOPasIbHUM.
Kosu mu cnocmepieaemo mpaeedito, Hasimae y MucmeubKiti popmi, Mu BYUMOCS CniBYymmMto. Apicmomerib
20BOPUB NPO KAMAPCUC K NPO OYUWLeHHSI Yepe3 cniBnepexcusaHHs. Cb0200Hi Ue NepexusaHHs Cmae
MOPA/IbHOK NPAKMUKOK. MUCMeyma0 B4UMb badumu 6i/ib iHWo20, He sidsepmamucs. Teodop AOOPHO
nucas, wo nicia mpazeodii Mucmeumso MAe 2080pUMU He Npo Kpacy, a npo BionosidasibHIiCmb. Toxc
CNPABXCHS CUJIA MUCMEUMBA - He B NPUKPAWAHHI peasibHOCMI, a Yy YeCHOMY il NOKa3i.

Mucmeumso Ak wikasia cosicmi. KoxeH Xy0oxcHit msip Hapooxyembcs 3 BUbOPY W0 NOKA3amu, a
W0 3a7ULUMU NO3Aa KAOPOM, SIK 2080pUMU NPO MPABMY, HE NepemaBOPHrOHU il Ha BUOOBUWHICMb. Lle | €
MOPQasIbHEe pitieHHs mumus. Ane U engoad makox« pobums caill Bubip: nobayumu npasdy abo npoldmu
nos3. ToMy MUCMeUmMBO CMAE CBOEPIOHOK WKO/IOK COBICMI. Y Yacu BilIHU YU COUia/IbHUX NOMPSACIHb
XYOOXCHI Hecmu cmaroms GOpMOKD 2pOMAOSHCHKOI Oii. BoHU donomazaromsb Cycnizibcmsy 36epeemu
BHYMPIWHKO MOPAJIbHY EOHICMb.

Mucmeumso sk cynpomus. MopasibHicmb Mucmeumasa HesiodisibHa Bi0 NOIIMUKU, AOXEe KOXHE
BUC/IOBJTHOBAHHS € CNOCOOOM NPOMUCMOSMU bpexHi ma HacuibCmay. Y Kpu3y Mucmeymao 4acmo CMae
20/10COM CNpomMuBY, BIOKPUMOK a/ibMepHamuBot0 0QpiuiiHUM HapamuBam. Xak PAaHCbEP HA3UBAB Ue
«eCMemuUYHUM PexcumMoM NOJIIMUYHO20», KOJIU MUCMeymB0 CMBOPHIE iHWY BUOUMICMb pedsibHOCM,
30amHy 3MiHUMU Hawe cnpulHImms cnpaseodusocmi. Yepes cioso, 06pas, My3uky BoHO NPoBYOMyE
MOpPasibHy YymJiugicmb mam, 0e NoJIMUKa BMPamu/id CoBicme.

Bupa3z emnamii yepe3z mucmeuymso. Cb0200Hi MUCMeUmMBo CMAE MOBO 2/106as1bHOI emnamii. BoHO
donomazae Ham Biddymu 6iib IHWUX Jir00ed, He3anexHO Bi0 HAUIOHAIbHUX YU NOJIIMUYHUX KOPOOHIB.
MicHi, noesis, pomozpagis, meamp - yce ue popmye HoBYy emuKy cnisbymms, 0e BaXiuso He uule
«3Hamu», a U «gid4yysamu». Lle He emouiliHa crabkicme, a enuboka MopasabHa 30amHicms baqumu B8
iHWoMmy J100uHy. MucmeumBso MAaxkum YUHOM CMAE MOPAbHUM NOCEPeOHUKOM MiX< ocobucmum
docsidom | KonekmusHor BidnosidasbHicmro. «CyyacHe mucmeymso — Ue 3po3ymisia MoBa O0/1s
esponeliyis i Bax}wuiusul IHCMpyMeHm KyJbmypHoi dunaomamii, akuld 0ae 3mo2y Hme2pysamucs B
esponelicbkull KysibmypHut npocmip» [1;103].

BucHoBKU. Y Kpu308i 4acu mucmeymso He npocmo sidobpaxcae nodii, BOHO donomazae Ham
sBucmosmu, 36epezmu JH00AHICMb, 3HAUMU MOPAJIbHI OpiEHMUpPU mam, 0e caim 30aemabcs 6e32/1y30um.
Yepes 0bpas i /1080 BOHO HA2AOYE, W0 eMUuKa NOYUHAEMBCS 3i CNIBYYMMS, @ CNPABXCHS KpACa - 3 NPABoUl.
MucmeumBo He 3Ui/IFoe CBIM MUMMEBOD, A€ BOHO 0AE MOXIUBICMb 3HOBY BiOYYymMu ceHc 6ymms i 8ipy 8
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J1100CbKY 2ioHicmb. Came momy B8 006y Kpu3 poJib MUCMeYmMAA Jiuule 3p0Cmag, Mmak, Sk BOHO 20B0PUMb
MOBOH cepus mam, 0e MoBYamae NOJIIMUKU, | NIOMPUMYE IF0OUHY Mam, 0 po3nadaemscs NOPS0oK peyed.
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Physical sciences

DARK MATTER AND DARK ENERGY, WHICH ARE INEXPLICABLE IN THE MICROCOSM, ARE
UNIVERSES AND ANTI-UNIVERSES OF THE HIDDEN MULTIVERSE'

Antonov Alexander Alexandrovich
PhD, HonDSc, H.ProfSci,
Independent researcher, Kiev, Ukraine

Abstract

The article proves that the version of the special relativity theory (SRT) that is taught in all
physics textbooks is incorrect, since the relativistic formulas obtained in it are incorrect and they
are incorrectly explained using the incorrect principle of not exceeding the speed of light. These
formulas also lead to incorrect conclusions about the physical unreality of imaginary numbers and
the existence in nature of only our visible universe.

A corrected version of the SRT is presented and it is explained that the argument ‘speed’ in
the corrected relativistic formulas is, in accordance with Newton’s first law, the fourth spatial
dimension?®. The principle of the physical reality of imaginary numbers is experimentally proven,
which refutes the principle of not exceeding the speed of light. It is shown that the SRT, on the one
hand, and radio engineering, electrical engineering and computer engineering, on the other hand,
mutually refute each other. It is explained that in nature, in addition to our visible universe, there
are many mutually invisible, since they are in different dimensions, universes and anti-universes,
which are dark matter and dark energy. This explains the well-known properties of dark matter
and dark energy - their invisibility and the absence of corpuscular content. Therefore no studies at
the Large Hadron Collider can explain the phenomena of dark matter and dark energy.

It is explained also that in the anti-universes of such an invisible Multiverse there is anti-
matter and anti-time. Therefore, time travel is possible in it. Time travel is also available to people
on Earth.

Keywords: special relativity theory, relativistic formulas, Multiverse, anti-universe,
antimatter, anti-time, arrow of time, internal time, external time, time zones of Earth, time travels

1. Introduction

The 20th century in physics was rich in new interesting scientific ideas. But some of them, although
they were called theories, have not yet received experimental confirmation. And one of them is the
special relativity theory (SRT) [1]-[3], which was nominated for the Nobel Prize 66 times. However, due
to the lack of experimental confirmation, she never received it.And the Nobel Committee turned out to
beright, since in the 2 1st century, its indisputable experimental refutations were published. Nevertheless,
this version of SRT is now studied in all physics textbooks used in the educational process even in the
most prestigious universities.

2. The version of SRT taught in all physics textbooks is incorrect

The generally accepted version of SRT is incorrect because the relativistic formulas obtained by its
creators — Joseph Larmor [4], Nobel laureate Hendrik Anton Lorentz® [5], Jules Henri Poinca

L This is corrected reprint of the article “Antonov A. A. 2025. Dark matter and dark enerqgy are mutually invisible universes and anti-universes
of the hidden Multiverse. German International Journal of Modern Science N@ 113.”

2 Not to be confused with the fourth dimension in four-dimensional space-time (Minkowski space).

3 Who received his Nobel Prize in 1902 for explaining the Zeeman effect.
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c il

Fig 1. Graphs of functions m(v), At(v), l(v), corresponding to the existing and corrected versions of SRT in
the subluminal v < ¢ and hyperluminal v > ¢ ranges

ré [6], Nobel laureate Albert Einstein? [7] and other outstanding scientists — are incorrect:

m=m,/[1- P (1)
At = At, /1 -()? (2)

L=l /1 - O (3)

where mo is the rest mass of a moving body (e.g., an elementary particle);
m is the relativistic mass of the moving body;

Ato is the rest time of the moving body;

At is the relativistic time of the moving body;

lo is the rest length of the moving body;

L is the relativistic length of the moving body;

v is the speed of a moving body;

c is the speed of light.

Moreover the creators of SRT could not even explain these formulas. And there fore much of what
they did later was done incorrectly:

e First, they did not understand that the velocity v in these formulas, in accordance with Newton's
first law, is the fourth spatial dimension, in addition to length, width, and height. Therefore, relativistic
formulas had to be explained not only in the sublight v < ¢ range, but also in the hyperlight v < ¢ range.
However, this was not done.

e Second, not understanding the physical meaning of the imaginary values of the quantities m(v),
(v), l(v) in the hyperlight v > c range of speeds, the authors of SRT, in order not to explain their relativistic
formulas in this range, introduced into SRT a postulate called the principle of not exceeding the speed of
light. And based on this postulate, it is now sometimes even claimed® that Albert Einstein understood
that nothing in the Universe can move faster than the speed of light. And that the speed of light is not
Jjust a number, but a physical limit. The same as, for example, absolute zero at a temperature of minus
273.15 degrees Celsius.

e Thirdly, it turned out that formula (1) in the hyperlight v>c range corresponds to a physically
unstable process that cannot exist in nature at all;

e Fourthly, in the 2 1st century, despite the fact that the attempt to disprove the SRT by the OPERA
experiment [8] at the Large Hadron Collider was unsuccessful, it was nevertheless experimentally proven

4 Who received his Nobel Prize in 1921 for studying the photoelectric effect.
> However, this unsubstantiated claim is incorrect, as it is refuted by the experimentally confirmed conclusion about the existence of the
Multiverse, in which different values of the fourth spatial dimension v correspond to numerous mutually invisible universes and anti-universes

[85]-[98].
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that imaginary numbers are physically real [9]-[20], and therefore the principle of not exceeding the
speed of light and the SRT itself are incorrect [21]-[49].

Therefore, the conclusions made in the generally accepted version of the SRT from these incorrect
formulas using the incorrect principle of not exceeding the speed of light are also incorrect:

e about the existence of our only visible universe in nature;

e about the physical unreality of imaginary numbers.

And, ultimately, this incorrect version of the SRT, as a result of the struggle for survival, instead of
being corrected in the future, being canonised — a conviction formed in the community of relativistic
physicists and in public opinion about its infallibility, about the inadmissibility of its criticism and any
subsequent corrections. Therefore, for example, in the USSR, criticism of the SRT was prohibited three
times: in 1934 by a resolution of the Central Committee of the All-Union Communist Party (Bolsheviks)
on the discussion of relativity, in 1942 by a resolution of the Presidium of the Academy of Sciences of the
Soviet Union on the theory of relativity, and in 1964 by a secret resolution of the Presidium of the
Academy of Sciences of the Soviet Union, which prohibited any criticism of Albert Einstein's theory. This
ban has not been lifted to this day.

Unfortunately, prohibiting criticism of scientific theories is not a new phenomenon. Therefore
Nicolaus Copernicus, who spent 40 years in the 16th century developing his heliocentric model of the
universe, prudently chose to publish his theory ‘On the Revolutions of the Celestial Spheres,” which
refuted Claudius Ptolemy's geocentric model, after his death, so as not to fall foul of the Inquisition. But
Giordano Bruno and Galileo Galilei, who unwisely supported Copernicus' theory, had already dealt with
the Inquisition. Giordano Bruno was even burned alive at the stake.

3. Evidences of the physical reality of imaginary numbers

And so as not to be unfounded, we will provide one of the proofs of the physical reality of imaginary
numbers with using the interpretation of Ohm's lawfor linear alternating current electrical circuits
proposed by Charles Proteus Steinmetz® in 1893 [50]. This formulation of Ohm's law’” proposed even
before Einstein and Poincaré published the now universally accepted version of the special theory of
relativity in 1905. And now, millions of electrical and radio engineers around the world use this
formulation of Ohm's law in Steinmetz's interpretation in their daily work. This, of course, proves its
validity. However, physicists, unable to refute this proof, continue to ignore it.

To understand whether physicists are right, let's take a closer look at this situation. In Steinmetz's
formulation of Ohm's law, it is stated that not only resistors have electrical resistance, but also capacitors
and inductors (also called inductance coils). But the resistance of resistors is measured by real numbers
R, while the resistance of capacitors C and inductors L is measured by imaginary numbers -1/jwC and
Jwl. Therefore, linear electrical LCR-circuits of any configuration have resistance measured by complex
numbers. Consequently, its value and the value of the current
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Fig. 2. For several decades now, every radio engineering laboratory has had instruments called
frequency response meters, which by their very existence prove the physical reality of imaginary and
complex frequencies, and therefore of any other imaginary and complex numbers. And thus, they
rendered the OPERA experiment unnecessary.
flowing through such a circuit, according to Ohm's law as interpreted by Steinmetz, depend on the

frequency w of the voltage applied to this electrical circuit.
This makes it possible to perform a simple but very important experiment that will allow us to
confidently answer the question of whether imaginary numbers are physically real. After all, if the

¢ In the United States, the Institute of Electrical and Electronics Engineers (IEEE) has established an annual award in his name.

7 In its original interpretation, this law for direct current electrical circuits was formulated by Georg Simon Ohm in 1826 after nine years of
experimental research, at a time when no electrical measuring instruments existed. In 1828, Ohm was dismissed from his job by order of the
Minister of Education for publishing his research. A high-ranking official at the time believed that the use of mathematics in physics was

unacceptable.
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imaginary resistances of capacitors and inductors, since they are measured by imaginary numbers, are
physically unreal, then their inclusion in electric circuits should not affect the results of measuring the
resistance of the LCR-circuit in any way. The resistance of the LCR-circuit in this case will always be
measured by real numbers and will not depend on the frequency. And vice versa, if the imaginary
resistances -1/jwC and jwL are physically real, then when the frequency of the voltage applied to the
LCR-circuit changes, the value of the current flowing through it will change due to the change in its
resistance.

And all engineers know that the resistance of L CR-circuits always depends on the frequency of the
voltage applied to them, which is why the current value in such an experiment will always change.
Therefore, devices for recording such measurements have long been created and are mass-produced —
oscilloscopes, frequency response meters, spectrum analyzers, etc. Even many radio amateurs have the
simplest of such devices — a tester (also sometimes called a multimeter). And this circumstance, i.e. the
ability to measure imaginary parameters of electrical circuits with such devices, irrefutably proves their
physical reality. After all, it is possible to measure only what really exists in nature. Therefore, most of
what we know about the world around us, we learned precisely with the help of devices —in physics, and
in biology, and in chemistry, and in all other sciences.

Consequently, if the version of SRT studied in physics textbooks were correct, then neither
electrical engineering, radio engineering, nor computer engineering should exist, since these sciences use
Ohm's law as interpreted by Steinmetz. But these sciences and the corresponding electrical and radio
engineering devices do exist. Moreover, electrical engineering and radio engineering existed even before
the creation of SRT.

Other proofs of the physical reality of imaginary numbers have also been published [51]-[54].

4. Corrected version of SRT; invisible universes and anti-universes, hidden Multiverse

Since, as has just been proven, imaginary numbers are physically real, the relativistic formulas of
SRT, taking this circumstance into account, need to be explained in full, since the creators of this theory
explained them only in the range of sublight speeds v<c, in which the physical values m, At and [ took
values measurable by real numbers. But in the range of hyperlight speeds v>c, these values m, At and (
already took values measurable by open [55] Scipione Del Ferro, Niccolo Fontana Tartaglia, Gerolamo
Cardano, Lodovico Ferrari and Raffaele Bombelli 400 years before the creation of SRT as imaginary
numbers, the physical meaning of which, however, was incomprehensible to them and was not explained.
And perhaps even earlier than them, imaginary numbers were discovered by Paolo Valmes [56], who was
burned alive at the stake for this by order of the inquisitor Tomds de Torquemada. Even Isaac Newton, in
order to avoid trouble, preferred not to use imaginary numbers at that time®.

q w
\4 \4
a b
Fig. 3. Graphs of functions q(v) andw(v), illustrating the meaning of the ‘floor’ function of discrete
mathematics

However, in order to explain the physical meaning of imaginary numbers, relativistic formu-las
must first be corrected so that they correspond to physically feasible processes. To do this, relativistic
formulas (1)-(3) in the range v > ¢ must be such that the graphs of the functions m(v), At(v), ((v) (Fig.
1d,e,f) are similar to the graphs of the same functions m(v), At(v), [(v) 1a,b,c) in the range v < c. To do
this, we need to introduce the function’® ¥ into formulas (1)-(3)

8 And his friend William Whiston, in the atmosphere of the omnipotence of the Inquisition, was stripped of his professorship and expelled from
Oxford University for some of his careless re-marks.

9 However, the i function has the disadvantage that, in the theory of complex variable functions, it is defined only for integer values
0,1,2,3,4,5,... of the argument q. Therefore, considering that for integer values of the argument q the same values as the [ function are taken
by Euler's formula e7"?=cos(qn/2)+isin(qn/2), the author proposes the formula i =cos(qn/2)+isin(qn/2) for non-integer values of the argument
q. The latter formula has an important dignity, it introduces a mathematical operation into complex number mathematics that was previously
absent, namely, raising imaginary numbers to non-integer powers.
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m(q) = myiy / /1— G- 2 (4)
At(q) = Atoly /1 -C-9? (5)

1(q) = loiy /1 - G- (6)
where q(v) = |v/c| — the ‘floor’ function of discrete mathematics from the argument v/c (its graph is
shown in Fig. 3a), which is the fourth spatial dimension;
w = v — qc — local velocity in all universes (its graph is shown in Fig. 3b).

This function i in formulas (4)-(6), which defines the essence of each universe, for integer values
q(v), equal to 0,1,2,3,4,5, takes the values +1, +i, -1, -i, +1, +i, ... etc. And he value q(v) = 0 in formulas
(1)-(3) for the sublight speed range v < ¢ corresponds (since 1° = 1) to our visible universe, which we will
call the tardion™ universe for the sake of clarity. The value q(v) = 1 in the
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Fig. 4. Structure of the hidden Multiverse corresponding to the principle of physical reality of complex
numbers

19 Tardyon universe is a term used by Isaak Asimov in his short story ‘Take a Match'.
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hyperlight speed range 2c > v > ¢ corresponds (since i’ = i) to some other invisible universe, since it is
beyond the event horizon. For clarity, we will therefore call it the tachyonic’” universe. Then the value
q(v) = 2 in the speed range 3c >v > 2c will correspond to (since i? = -1) an invisible tardion anti-universe,
and the value q(v) = 3 in the speed range 4c > v > 3c will correspond to (since i = -i) an invisible tachyonic
anti-universe, the value q(v) = 4 in the speed range 5c > v > 4c will correspond (since i* = +1) to another
(and therefore also invisible) tardionic universe, the value q(v) = 5 in the speed range 6c¢ > v > 5c will
correspond (since i° = +i) to another tachyon universe. And so on.

That is, according to formulas (4)-(6), there is not one visible universe, as claimed in the generally
accepted version of SRT, but a multitude of mutuall invisible other universes and anti-universes, forming
a Multiverse, which we will therefore call hidden. Such a hidden Multiverse, whose structure is helical, is
shown in Fig. 4. And in this structure of the hidden Multiverse, the distribution of material content in
each three-dimensional parallel universe and anti-universe will be determined by its function f,(x,y, z),
and the value iqg will be the coordinate of these universes. That is, the hidden Multiverse will be described
by the formula fq(x,y,2)+iq .

5. Analysis of data obtained by the WMAP and Planck spacecraft

But having proven the existence of mutually invisible parallel’? universes and anti-univer-ses,
necessary to find out how they are placed in the hidden Multiverse. Or, in other words, what is the
structure of this hidden Multiverse? It is also necessary to understand what dark matter and dark energy
are, so named because of their incomprehensibility, since no chemical elements have been found in them,
and also because they do not absorb, emit, reflect or refract any electromagnetic
radiation, and are therefore invisible.

Moreover, dark matter and dark energy account for more than 95% of all mass-energy in the
cosmos. More precisely, according to data obtained by the WMAP spacecraft [57], the mass-energy of
our visible universe (actually a hidden Multiverse) consists of 4.6 % baryonic matter, 22.4% dark matter,
and 73.0% dark energy. And according to more recent data obtained by the Planck spacecraft [58], the
entire universe (again, in fact, the entire hidden Multiverse) consists of 4.9% baryonic matter, 26.8% dark
matter, and 68.3% dark energy.

Therefore, naturally, the reliability of other knowledge in modern physics, which is unab-le to
explain the phenomena of dark matter and dark energy, is questionable. And since it has been proven
beyond doubt that nature does not consist of a single universe, but a Multiverse, then, in addition to the
still unsuccessful search in the microcosm for the nature of dark matter and dark energy phenomena at
the Large Hadron Collider, it is necessary to begin searching for their explanation in the macrocosm of
our hidden Multiverse. After all, Albert Einstein himself wrote: ‘It is meaningless to keep doing the same
thing and expect different results’. The ancient Chinese philosopher Confucius' said the same thing: ‘The
most difficult thing is to find a black cat in a dark room, especially if it is not there’,

The search for a solution to this problem in the hidden Multiverse allows us to assume that [59]-
[72]:

e dark matter and dark energy are most likely the rest, besides our visible universe, the tardion
and tachyon universes and anti-universes of our hidden Multiverse, which are invisible to us because
they are in other dimensions;

e and since the universes and anti-universes of dark matter and dark enerqgy are actually outside
our visible universe, they manifest themselves in it only as phenomena (presumably in the form of
gravitational shadows) generated by the existence of other invisible parallel universes and anti-universes
of the hidden Multiverse™;

e dark matter is a phenomenon caused by the existence of invisible parallel universes and anti-
universes in the hidden Multiverse neighbouring our visible universe.

e dark energy is a phenomenon generated by the existence of other universes besides our visible
universe and its neighbouring invisible universes and anti-universes, other invisible parallel universes and
anti-universes of the hidden Multiverse.

Therefore, dark matter and dark energy have no corpuscular content™. And they will never be
detected at the Large Hadron Collider.

" Tachyon universe is a term used by Isaak Asimov in his short story ‘Take a Match’

72 Since they do not intersect

73 Confucius was an ancient Chinese philosopher and statesman who lived more than two thousand years ago and remains the most famous
Chinese person to this day. For a long time, Confucianism was as important in China as Buddhism. It forms the basis of modern state ideology.
4 Similarly, for example, you may search unsuccessfully for a ringing telephone in the room you are in, when it is actually in the next room.

'S Like shadows on a sunny day.
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This explanation of the phenomena of dark matter and dark energy also provides information
about the structure of the hidden Multiverse. Indeed, given that the mutually invisible universes and anti-
universes of the hidden Multiverse are connected to each other by numerous portals through which they
exchange their material contents, it can be argued that over billions of years of their existence, in
accordance with the law of communicating vessels, their mass-energy has practically completely
equalised. And then:

» according to experimental data obtained by the WMAP spacecraft, the entire hidden Multiverse
consists of 100% / 4.6% = 21.8 parallel universes, and according to data obtained by the Planck
spacecraft, it consists of 100% / 4.9% = 20.4 parallel universes;

e dark matter, according to experimental data obtained by the WMAP spacecraft, consists of
22.4% /4.6% = 4.9 parallel universes, and according to data obtained by the Planck spacecraft, consists
of 26.8% /4.9% = 5.5 parallel universes;

e according to experimental data obtained by the WMAP spacecraft, dark energy consists of
73.0% / 4.6% = 15.9 parallel universes, and according to data obtained by the Planck spacecraft, it
consists of 8.3% /4.9% = 13.9 parallel universes.

6. Corrected version of SRT, explanation of the phenomena of dark matter and dark energy

As can be seen, the experimental data obtained by the WMAP and Planck spacecraft did not
confirm the above conclusions about the structure of the hidden Multiverse, since our visible universe in
this structure has not two neighbouring invisible parallel universes — one tachyon universe and one
tachyon anti-universe — but five or six.

Therefore, there was some error in the previous reasoning. And it turns out that we were wrong in
assuming that there is only one additional dimension q in the hidden Multiverse and, consequently, its
correspondence to physically real complex numbers containing only one imaginary unit. In order for six'®
other parallel universes — three tachyon universes and three tachyon anti-universes — to coexist with our
visible universe in the actually existing hidden Multiverse, it is necessary to have three additional
dimensions q, r, s and the relativistic formulas must be corrected again as follows [73]-[81]

Fig. 5. Six-dimensional space of the hidden Multiverse, where q, r, s are the coordinates of invisible
parallel universes, and x, y, z are the coordinates of the matter content in each parallel universe

'S Or less. Then some parallel universes of our hidden Multiverse may be absent and replaced by universes of neighbouring Multiverses.
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myii, i,
m(q,r,S)Z 2123 (7)
J-LY - @+ r+9)F
M(@.1,9) = At -1V, - @+ 1+ )

I(@r,8) =lifiis 1-[% ~ (@ +r +9)F o
where q(v) = |vq/c| —the ‘floor’ function of discrete mathematics from the argument v, /c,
which is one of the orthogonal coordinates q of the fourth spatial dimension v;
r(v) = |v./c| — the floor’ function of discrete mathematics from the argument v, /c, which is another
orthogonal coordinate r of the fourth spatial dimension v;
s(v) = |vg/c|-the ‘floor’ function of discrete mathematics from the argumentvg/c, v_q/c, which is one
more orthogonal coordinate s of the fourth spatial dimension v;
Vg, Vi, Vs — projections of the velocity vector v onto the orthogonal coordinates g, r,s (see Fig. 5).

Consequently, the space of such a hidden Multiverse will be six-dimensional (see Fig. 5). And its
structure will correspond to the quaternions o + i1wi + 2wz + i3ws, i.e. hypercomplex numbers [82]
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containing precisely three imaginary units is, iz, i3, which are related to each other by the following
relations

2 =2 =2 =1 (10)
i, = i, = iyii, = —1 (11)
i, = i, = iyi,i, =1 (12)

In such a quaternion structure of the hidden Multiverse [83], [84], unlike its structure considered
earlier (in Fig. 4), the distribution of material content in each three-dimensional parallel universe will
be determined by a function f, . <(x,y,z), and the coordinates of these universes will be determined by

the values i1q, ior u 1,S. That is, the hidden Multiverse will be described by the formula f, . s(x,y,z) +

i1q + i,7 + izs. This is exactly what Lisa Randall predicted: ‘We could be living in a three-dimensional
pocket of higher dimensional space’.

And from formulas (7)-(9) it follows that such a hidden Multiverse has a helical structure. In this
case, it is possible to move from a tardion universe to a tardion antiuniverse and from a tardion
antiuniverse to a tardion antiuniverse in different ways, but not in an arbitrary way, but only in such a
way (see Fig. 6) that the function ¥ will successively take the values +1, +i1® +i2D +i3, -1, - 1D -I2D-i3, +1,
... and so on, where @ is the symbol of the logical operation of discrete mathematics ‘exclusive OR’. In
this case, different trajectories of movement from one universe (or antiuniverse) to another can differ
only due to the replacement of some tachyon universes from i1, i2, i3 with others and some tachyon
antiuniverses from i1, i2, i3 with others. The tachyon antiuniverses i1, iz, i3 are also located parallel to
each other for the same reasons. And therefore, in the hidden Multiverse, when moving from any tardyon
universe to a tardyon antiuniverse and then to another tardyon universe, parallel universes and
antiuniverses must alternate in the following sequence — ‘tardyon universe’, ‘one of the tachyon
universes’, ‘tardyon antiuniverse’, ‘one of the tachyon antiuniverses’, ‘tardyon universe’, ‘one of the
tachyon universes’, etc.

One of the simplest for such possible quaternion structures of the hidden Multiverse is shown in
Fig. 6. It differs from the structure shown in Fig. 4 in that it contains several parallel tachyon universes
and anti-universes corresponding to the three imaginary units i1, iz, i3. Another difference is the presence
in such a Multiverse structure not only of bidirectional portals corresponding to formula (7) and marked
with double-headed arrows, but also of unidirectional portals'’, corresponding to formulas (8) and (9)
and marked with single-headed arrows.

Moreover, naturally, the movement from our tardyon universe to the tardyon antiuniverse through
some tachyon universe — for example, i1 — does not necessarily have to proceed further through the
tachyon antiuniverse i.It can proceed further through the tachyon antiuniverses i and is. The same
reservation applies to the situation if the movement from the tardyon universe to the tardyon
antiuniverse begins through the tachyon universes i> and is. All these transitions are shown in Fig. 6.
Moreover, since the data obtained by the WMAP and Planck spacecraft correspond to open helical
structures of our hidden Multiverse, united through the corresponding portals with other Multiverses,
then all of them together form the Hyperuniverse.

7. How to see invisible universes and anti-universes?

But to verify that these invisible universes really exist, we need an appropriate experiment that
allows us to see them [85]-[98]. And to understand what this experiment might be like, we need to
remember that in formulas (7)-(9), the parameters q, r, s are orthogonal coordinates of the fourth spatial
dimension v, in which mutually invisible parallel universes somehow drift relative to each other.
Therefore, they touch each other and even slightly immerse into each other, forming corresponding
transitions through which their material contents are exchanged. These transitions are usually called
portals [99],[100]. The entrances to them appear to be, at least, some of the anomalous zones, of which
there are more than two hundred thousand on Earth. [101]-[104].

And since in other universes the constellations in the sky inevitably differ from the constellations
in our earthly sky, when travelling through a portal from Earth to a neighbouring universe or anti-
universe, the map of the starry sky in the portal will gradually transform into a map of the starry sky of

7 Why in such portals movement is possible only in one direction - from the entrance to the exit - is difficult for us, living in a space in which
movement in nature is possible in any direction, to imagine. The processes that determine the possibility of such movement in nature are yet to
be understood. But for visitors who find themselves in such one-way portals, they are more dangerous than two-way portals, since it is impossible
to return from them to your universe. Although in the metro with one-way movement on escalators we still encounter. But the metro is not

nature.
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that neighbouring universe or anti-universe. And if a telescope is placed in such a portal (or at least at its
entrance in the anomalous zone), then by comparing the position of the stars in the sky in the portal and
outside the portal, changes in the position of the stars can be detected. And if these differences turn out
to be too small, then the telescope will have to be moved deeper into the portal. After all, Sir Arthur
Stanley Eddington moved his telescope much further for his famous experiment in the early 20th century
— from England to the island of Principe in the Atlantic Ocean [105].

| Observatory outside

Observatory outside | Observatory outside |

anomalous zone anomalous zone anomalous zone
bservatory in Observatory outside
0 g4 Computer 4
anomalous zone anomalous zone

anomalous Zone anomalous zone anomalous zone

ra
|

| Observatory outside | Observatory outside

Observatory in |

Fig. 7. Scheme of an astronomical experiment to detect invisible universes

These other constellations in the starry sky in the portals will serve as experimental proof of the
existence of invisible universes and anti-universes outside the portals. The corresponding experiments
(Fig. 7) are very inexpensive and easy to implement. Moreover, some observatories are already located in
anomalous zones. For example, the Main Astronomical Observatory of the National Academy of Sciences
of Ukraine is located 12 km from the centre of its capital, Kiev, in the Holosiivskyi Forest.

8. Antimatter and anti-time, external and internal time

Having convinced ourselves that the existence of the hidden Multiverse can be proven
experimentally, let us continue to extract new knowledge from the corrected version of SRT.

First, the structure of the hidden Multiverse already allows us to explain a problem that is currently
inexplicable within the framework of physics textbooks: where is antimatter located [106]? It is clear that
it cannot be found in our visible universe, since its annihilation with matter would cause our universe to
cease to exist. But the fact that antimatter does exist has been proven experimentally. In 1995, a
sensational result was obtained at CERN — scientists managed to obtain nine atoms of antihydrogen,
which existed for about forty billionths of a second. And just one gram of such antihydrogen would cost
662.5 trillion (i.e. a thousand billion) dollars. Thus, the existence of antimatter has been experimentally
proven.

This experiment can also be considered proof that, in accordance with formulas (7)-(9), antimatter
can exist in nature, in the invisible tardion and tachyon anti-universes of the hidden Multiverse and
Hyperuniverse. (see Fig. 6), since they are the antipodes of our visible and other invisible tardion and
tachyon universes.

Secondly, the existence in the hidden Multiverse of not only tardion and tachyon universes, but also
anti-universes, makes it possible to travel not only in space, but also in time [107]-[127]. This refutes the
claim of physicists who, although they recognise the hypothetical possibility of time travel in certain
exotic situations in special’® and general™ relativity and in quantum physics?’, but deny the possibility of
human time travel even in the distant future. Because in the generally accepted version of STR studied in
physics textbooks, the existence of anti-universes is also denied.

That is why the concept of the “arrow of time” [128], proposed at the beginning of the 20th century
by Sir Arthur Stanley Eddington, even appeared in physics. Here is what Stephen William Hawking [129]
wrote on this subject: 'In everyday life, there is a huge difference between moving forward and backward
in time. Imagine that a cup of water falls off the table and breaks into pieces. If you film this fall, it will
be immediately clear when watching the film whether the film is being played forwards or backwards. If
it is being played backwards, we will see the shards lying on the floor suddenly come together and,
forming a whole cup, jump back onto the table. And you can say that the film was being played
backwards, because in everyday life this does not happen. Otherwise, all the pottery factories would have
to be closed down."

'8 For example, in the ‘twin paradox’
9 For example, in the region of ultra-high gravity near the event horizon of a black hole
20 For example, as a result of teleportation of physical object instead of information
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However, the existence of anti-time in the hidden Multiverse makes the use of the concept of 'arrow
of time'unnecessary.

And finally, thirdly, it is easy to notice that in all the relativistic formulas (1)-(3); (4)-(6); (7)-(9)
mentioned in the article, in addition to the functional dependencies of the quantities m, At, [ on the
argument v, there is another functional dependence — the quantity At on the argument (

At=Ab /o (13)

That is, it turns out that in nature there exist not only the already identified and studied relativistic
dependencies of physical quantities m, At, [ on velocity v in the generally accepted version of SRT, but
also another dependence of external time At generated by the Earth's rotation around its axis. Namely,
the dependence on the movements of a material body (for example, an aeroplane) in the direction |,
perpendicular to the time zones. External time can flow both into the future and into the past, as
aeroplanes can cross time zones in both the westbound and eastbound directions.

That's why unlike internal time, which always and everywhere flows at the same speed, this
external time, measured by time zones, can flow at different speeds, depending on the speed of the
aircraft and the size of the time zones.

Therefore:

e at the equator 1 time zone is equal to Al = 40075 km x cos 0° / 24 = 1700 km;

e at the latitude of Santiago 1 time zone is equal to Al = 40075 km x cos 33.45°/ 24 = 1426 km;

e at the latitude of Buenos Aires 1 time zone is equal to Al = 40075 km x cos 34.60°/ 24 = 1427
km;

e at the latitude of Melbourne 1 time zone is equal to Al = 40075 km x cos 37.82°/ 24 = 1358 km;

e at the latitude of New York 1 time zone is equal to Al = 40075 km x cos 40.72°/ 24 = 1269 km;,

e at the latitude of Reykjavik 1 time zone is equal to Al = 40075 km x cos 64.15°/ 24 = 734 km;

e at the latitude of Murmansk 1 time zone is equal to Al = 40075 km x cos 69° / 24 = 601 km;

e at the latitude of Kirkenes 1 time zone is equal to Al = 40075 km x cos 69.73°/ 24 = 599 km.

Then the distance of 1 time zone an airplane with a speed of, for example, 800 km per hour, will

fly:

e at the equator in At = 1700 km / 800 km per hour = 2.125 hours of internal (biological) human
time;

e at the latitude of Santiago in At = 1426 / 800 km per hour = 1.783 hours of internal (biological)
human time,

e at the latitude of Buenos Aires in At = 1427 / 800 km per hour = 1.784 hours of internal
(biological) human time;

e at the latitude of New York in At = 1586 /800 km per hour = 1.983 hours of internal (biological)
human time;

e at the latitude of Reykjavik for At = 734 /800 km per hour = 0.918 hours of internal (biological)
human time;

e at the latitude of Murmansk for At =601 /800 km per hour = 0.751 hours of internal (biological)
human time;

e at the latitude of Kirkenes for At = 599 /800 km per hour = 0.749 hours of internal (biological)
human time.

This happens because external time is the time outside the plane, determined by processes in the
external environment, and internal time is the time measured by the watches of passengers and crew.
Therefore, after the plane lands, passengers have to change their watches to local internal time. And, as
you can see, in order to travel to the past or the future, the plane's flight during its round-the-world trip
must take place around the nearest pole close enough to it (since the time zones there are smaller).

9. How to verify the feasibility of time travelling to the past and future?

From the calculations given in the previous section, it follows that if an airplane crosses, for
example, one time zone on Earth in an external time exactly equal to one hour, then the watches of the
passengers and crew of the airplane after landing will show other local time - greater, equal, or less than
one hour. This means that after the plane lands, passengers and crew of the plane will need to set their
watches forward or back. Consequently, as a result of the flight, they will actually move not only in space,
but also into their biological future or past time.

And with such a flight, the concept of an "arrow of time" [127] will be refuted. Thus, people on
Earth are already traveling through time, despite physicists' belief that it is impossible. Moreover, they
are simultaneously traveling through space. But this makes such time travel unnecessary. And therefore
unused.
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However, presumably people on Earth can travel through time. If, as a result of such a journey, the
aeroplane returns to the same aerodrome from which it departed. In particular, for example, as a result
of a round-the-world trip, since as a result of flying in one direction and the other along the same route,
time travel will not work. But if you fly in the same direction all the time — to the West or to the East —
then during such a long flight you can get time travel. And such a journey can be very useful [117]-[126].
Especially if it turns out that it is physically possible to talk on the phone with yourself in the past or
future time.

Such time travel, of course, will be expensive, but sometimes it can still be accomplished (if
necessary), since the planes and airfields needed for this already exist. However, even in this case, not
everything is clear. It is not clear where the plane will land as a result of such time travel. Although he
usually flies to the same airfield from which he took off. And now planes almost always return to the
same airfield from which they took off. So what's the problem? The problem is that aeroplanes have not
yet made round-the-world trips. And therefore it is unknown what complications may arise.

Therefore, for now we will try to solve this problem speculatively. Let's assume that two planes
take off from the same airfield at the same time. But one of them flew to the West, i.e. in the past time,
and the other to the East, i.e. in the future tense. Therefore, one plane will land at the same airfield from
which it took off almost a day earlier, and the other plane will land almost a day later. Does everything
seem simple and clear?

Not at all. It is completely incomprehensible why two identical planes, simultaneously taking off
from the same airfield and flying at the same speed over the same distance, will arrive at the same airfield
at different times. Moreover, with a time difference of more than a day. This cannot be explained by any
reference to different weather conditions due to different routes. So perhaps the reason is that our Earth
is somehow more complex than a globe. And in order to understand this problem, such a round-the-world
experimental flight will need to be actually carried out on at least one aircraft. After which the problem
of time travel, most likely, can be solved.

10. Conclusion

Our visible world is largely unknown, which is confirmed by numerous scientific discoveries made
over the past decades. But this visible world is immersed in a huge and almost completely unknown
invisible world, which, however, some scientists do not want to recognize or study.

For example, relativistic physicists still refuse to acknowledge the physical reality of imaginary
numbers, which experimentally proves that the generally accepted version of SRT is incorrect. And they
are not even bothered by the fact that if the generally accepted version of SRT were correct, then
electrical engineering, radio engineering, computer engineering, and many other things would not exist.
Even church bells would not ring, and swings would not swing in playgrounds [9]-[20], [51]-[54].

The generally accepted version of SRT is also incorrect due to the fact that in the incorrect
relativistic formulas obtained in it, the fact that the speed v in them, in accordance with Newton'’s first
law, is the fourth spatial dimension [117]-[126] is ignored. Moreover, unable to explain the physical
meaning of imaginary numbers, the authors of the incorrect SRT introduced in it the incorrect principle
of not exceeding the speed of light, which even prohibits the recognition of the existence of a fourth
spatial dimension v in it. And thus they forbade physicists in the future from even guessing in the SRT
about what they themselves had not guessed.

In addition, the incorrect conclusion made by the creators of this SRT from the incorrect principle
of not exceeding the speed of light about the existence of only our visible universe in nature, has for
almost 100 years now has made it impossible to explain the phenomena of dark matter and dark energy.
Therefore, their explanations are forced to be sought only in the microcosm at the Large Hadron Collider.
But they will never find it, since dark matter and dark energy are mutually invisible universes and
antiuniverses of the hidden Multiverse, which in our visible universe give rise to these phenomena [59]-
[72],

Finally, only the existence of a hidden Multiverse can explain where antimatter and tachyons [107]-
[116] are located. But in the existing version of SRT, which recognizes the existence of only one our visible
universe, this is impossible to do, since antimatter is located in the antiuniverses of the hidden Multiverse,
and tachyons are located in its tachyon universes and antiuniverses adjacent to our visible tardyon
univers. And the existence of anti-time in antiuniverses allows us to assert that in the hidden Multiverse
travel is possible not only in space, but also in time [117]-[126]. Moreover, time travel for people, denied
by modern physics, is possible not only between universes and antiuniverses of the hidden Multiverse, but
even on Earth.
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Thus, the generally accepted version of the SRT [21]-[49], which is now studied in all physics
textbooks, has made it impossible to explain many problems in physics that remain unexplained to this
day. Nevertheless, these textbooks to this day are used in the educational process all over the world, even
in the most prestigious universities. That is why they have been hindering the development of science for
over 100 years. Although a corrected version of the SRT has already been created [73]-[84].
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Abstract

Semiconductor PbTe films were obtained by discrete evaporation and were block single
crystals oriented with the “111” axis perpendicular to the layer plane. During ion bombardment of
PbTe with Ar+ ions, the energy of atoms was E=90 keV/, the current density during implantation
y=0.5.....1 uA/cm?, the integral dose of irradiation varied from 10 uC/cm? (6.2-103 cm? ) up to
900 uC/cm? (5.6-10"° cm?). In terms of the volume unit of the PbTe film, the concentration of
implanted <Na-> atoms ranged from 1.3-10"8cm? to 1.5-10°°cm>.The main result of bombardment
with argon ions is a change in the type of conductivity (the sign of the Hall coefficients R and
thermopower a) from hole to electron.

AHHOmMauyus

[1on1ynpoBOOHUKOBbIE NeHKU PbTe 6biiu nosyYeHbl MemoooM OUCKPemHO20 UCNApPeHUs U
npedcmasnisiu coboli MOHOKPUCMAJI/Ibl, OPUEHMUPOBAHHbIE OCb «111» nepneHOUKyY/ISpHO
nsiockocmu c104. Ipu uoHHoU 6ombapouposke PbTe uoHamu Ar+ 3Hepeus amomos COCMAas/iaa
E=90 k3B, nnomHocmb moka npu umniaaHmauuu y=0,5... 1 MKA/cM2, uHmeepasbHas 003a
o0bay4eHus sapbuposanack om 10 MkKa/cm2 (6,2:1013 cm-2 ) 0o 900 mkKn/cm2 (5,6-1015 cm-2).
B nepecyeme Ha eduHuuy obbema njeHKu PbTe KoHUueHmpayus UMNiIaHmMUpPOBAHHbLIX AMOMOB
<NAr> cocmasngna om 1,3-1018cm-3 0o 1,5-1020cm-3.  OCHOBHbIM  pe3ysibmamom
60Mb6apOUPOBKU  UOHAMU — ApeOHA SBJSEMCA  U3MeHeHue mund NPOBOOUMOCMU  (3HAKA
KoagpuyueHmos Xosna R u mepmosgpgpekma a) ¢ 0bipo4YHO20 HA 31eKMPOHHBIU.

Keywords: annealing, implantation, defects, scattered points
Knroyesble cosa: omicue, UMNaaHmayusi, oegpekmal, pazbpoc moyek

ToHKue ciou PbTe (d=0,35....0,55mMKkm) Ha cirode bbiau u32omossieHbl 6a3oBol mexHoI02uU.
PeHmeeHoCMpyKMypHble  UCC/Ie008aHUS NOKA3AJIU, YmMO KOHOeHcams! npedcmassistom  cobol
MO3AUYHbIE MOHOKPUCMAJ1/1bl, OPUEHMUPOBAHHbIE OCbHO <///> NepNeHOUKYISIPHO NJIOCKOCMU NOOJIONCKU.
CBexceHanblneHHble c/iou 061a0anu NpoBoOUMOCMbIO KAk N —mMak u P — muna. Credyem ykasame, 4mo
UX CBOUCMBA U3MEeHS/IUCL BO BpemeHu. Omue cioes npu T = 580....600K B8 meyeHue 30 MuUH. B
ammocgepe 2enua cmabuiuzuposas csoldcmaa obpasyos. locie omxuza NJieHKU 8 NOOAB/ISHUWEM
60/1bLWUHCMBO NpUObpemasau NpoBooUMOCMb P — mund. Vi32omosieHue naeHoK npou3sBoousioch B
YCMaHoBKe Bakyym Ha yposHe (2....3)- 10 mm pm. cm.
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SHepeusi umMnaHmupyembix UoHoB8 Art cocmasnsina E = 90k3B, njomHOCmMb MoKa npu

umniaHmayuu 7 = 0,5 ... IMkA/cM?, uHmezpanbHas 003a 0bs1yqeHus usmeHanacs om 10 MK /cm? (6,2

10"3cm?) 0o 900 mkKn/cm? (5,6 - 10"°cm?). B nepecyeme Ha eoduHuuy obbema nneHku PbTe
KOHUeHmMpauus UMNaaHmupoBaHHbIX amomos <Na-> cocmas/isiia om

1,3:107 cm? 0o 1,5-10°° cm?. OcHosHoU pe3ysibmam 6omMbapouposKU UOHAMU  ap2OHA-CMeHa
muna npoBooUMocmuU (3Haka KosgpouuueHmos Xosna R u mepmo 30c a) (1) ¢ Obipo4yHo2o Ha
51eKkmpoHHbIU. (puc. 1). O0uH u3 06pazuyos Komopsbit 00 UMNJIAHMAuUU UMes NPOBOOUMOCMb N — MUNd,
COXPAHU 3HaK R u a..

Takum obpaszom, npeobradarouull mun paouauyuoHHbIX 0egekmos umeem OOHOPHbIU xapakmep.
banaHc Bo3oelicmaus depekmos no PpeHKesbro B NOOPewemKax CBUHUA U XAJIbKO2eHa C Y4emom
3aps00B020 COCMOSIHUSI MexCy3e/bHbIX amomoB Pb u Te u BakaHcul makos, 4mo cOBOKYNHOCMb [Vre] +
[Ves] + [Jre] + [Jps] QosxcHa nocmasismes 00UH 3/1eKMpPOH.

Mpu 3MOM, 00HAaKo, cCpaszy B0O3HUKAem BONPOC O 0030800 3aBUCUMOCMU KOHUEHmMpayuu
3/1eKMPOHOB NOC/E UMNJIAHMAuuu. Kasanocb 6bl, NOCKOJbKY C pocmom 003kl YBe/Iu4uBaemcs
KOHUeHmpauus paduayuoHHbIX 0egekmos, 00JIHHA YBeIUYUBAMbLCA U KOHUGHMPAUUS 371eKMPOHOB. V13
puc. 1 BUOHO, YMO 3Ma He mak. 3asucumocms n (£]) npakmuyvecku omcymcmayem. [1ocie umnaaHmayuu
XOJ1/108CKaA KoHueHmpauyus cocmassgem (0,7....1,5) - 107 cm> [1].
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Puc. 1. BausHue uoHHoU 6ombapouposKu U 0Omx3cu2a Ha X01/108CKYH KOHUeHmpauuro Hocumesed.
Temnepamypa usmeperud: a) T=300K; 6) T = 77K.
« - 00 uMNAIaHMayuu, X —Nocae UMNJIaGHMauuu, A - UMNIaHmMUpPOBAHHbIe 06pasybl NOC/Ie OMXMU2a
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MoHHoU umniasmayuu npu f = 100mMkKn/cm? (6,2 - 107 cm?) 6b110 nodBepeHymo 0Kos10 0ecamKa
obpaszyos. [jo umnaaHmayuu oHU 061a0anu paziuyHbIMU X0/I0BCKUMU KOHUEHMPAuUsImMu ObIpOK p =
(0,15....2,2) - 107 cm?, a 00uH u3 0bpazyos umes NpoBoOUMOCMbL N —munad ¢ n = 4 - 107 cm?>. Mocne
uMNAaHmMayuu pasbpoc 3HaveHud n cocmasusn scezo (0,7....1,1) - 10" cm?, m.e. npakmuyecku
omcymcmaosas. Takum obpaszom, omcymcmayem 3dBUCUMOCMb KOHUEHMPayuu Hocumesel nocse
UMNIGHMAyuu om Ucxo0HoU KOHUeHmpauyuu Hocumened. Ha puc. 2 npedcmassierbl 3asuUcUMOCmU
Ko3¢uyueHma mepmo 30¢ 0m XoI08CKOU KOHUEHmMpauuu 8 naeHkax n —u p- PbTe npu 300K.

MkB
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Puc. 2. 3aBucumocms Ko3gguyueHma mepmo30c om KOHUeHmMpauyuu Hocumesned:
a) ycpedHeHHuUe 0aHHbIe N0 0OHOPOOHLIM NJIeHKAM P — muna;
6) ycpedHeHHuUe 0aHHbIe N0 0OHOPOOHLIM NJIEHKAM N — MUNd;
* - 00 uMniaHmMauuu,
X — noc/e UMNAaHmMayuu;
A - UMNJIGHMUPOBAHHbIE 06PA3UbI NOC/Ie OM¥*U2a

CnyiowHble KpuBble NoJlyYeHbl Nymem ycpeoHeHuUs 0aHHbIX 0715 6016020 Yucia obpasyos (bosee
50) He nodsepeasuuxcss uoHHOU bombapouposke, m.e. MAkux, KOMopble MOXHO CYUMAams 00CMAMOYHO
00HOPOOHBIMU NO MOJIUUHE. [I1S NJIeHOK N — mund Kpusas cosnadaem ¢ Kpusol 0715 06beMHbIX
MOHOKPUCMA/II08. B ciiy4ae P —muna Kpusas a (R) npoxodum npubsiusumesibHo Ha 5...10% Bbiwe, 4em
0719 06beMHbIX 06paszyos, Ymo 0b6yc/081eHa paccesHuem Hocumesel Ha Mexb/1049HbIX 2paHuuax 8
naeHKax (2).

Toykamu npedcmas/ieHbl 3Ha4eHuss a 0JIF UCCAe00B8AHHbIX HAMu obpaszuyos 00 UMNIAHMAuuU.
BUOHO, YMO OHU C HEKOMOPbIM, HO He 04eHb 60/IbUUM pa3bpOCOM, IOXAMCSH HA KPUBYO «a».

Kpecmukamu u306paxceHsl 3Ha4eHUs a 8 UMNJIAHMUPOBAHHbLIX 06pasyax. BuoHo, 4mo OHU Makxice
HenJioxo co2i1acytomcs ¢ 0aHHbIMU 019 00HOPOOHo20 PbTe (Kpusas «6»), npuyem pazbpoc moyvek He
bosbwe, Yem B 06paszyax 0o umnaaHmayuu. [1o0obHas coenacue umeemcs u 0151 3¢gekma Q - HepHcma
—  JmmuHeceayseHa. 3mom  3¢ppekm  upessbiHalHO  YyBCMBUMENeH K  HEeOOHOPOOHOCMSAM
NeKMpPoPuU3UYecKux CBOUCMB, ad MAKKe K MexaHusmy paccesHus. [losmomy Kak B8 He
UMNIGHMUPOBAHHbLIX, MAK U B8 UMNJIAHMUPOBAHHLIX 06pa3uax 3Ha4yeHus Q umerom 3HaqumesibHbIl
paszbpoc (0o +30%). O0Hako, 8 npedesniax 3mo2o pazbpoca NPaKkmMuyecku He3amemHo BJIUSHUE UOHHOU
6ombapouposKuU.

VickntodeHue cocmassigem o0uH obpaseu, nodBepaHymbIt UMNIAHMAUUU NPU HaumeHbwel 003€
(10MKn/cm?). [laHHbIe 0718 He2o NoMeqeHbl Ha puc.1 u puc.2. KpYyxKamu. BuoHo, Ymo KodpouuyueHm



XVIII INTERNATIONAL SCIENTIFIC CONFERENCE. STOCKHOLM. SWEDEN. 28-29.10.2025

Xonna ong He2o ompuuameneH npu T = 300K u nonoxcumeneH npu 77K. KoaggpuuueHm mepmosdc npu
300K nonoxumesieH, 4mo He COOMBEemMCmBYyem 3HAKy R U O4YeHb Masa HO BEIUYUHE: Qzg9 =
+20M3B/k 1pu Rspo = —4cM2Kn , BMecme a = —270m3B/k. 3HadeHue Q 019 smoeo 06paszya 8 3,5
pasza npesocxooum cpedHue 0aHHbIe 019 Opy2ux obpasuyos n —muna, npudem Q > 0. 30ecb HaIULo IpKO
BbIPAXeHHAs C10uCmasi He0OHOPOOHOCMb, NPpUYEM B 06pa3ya NOC/Ie UMNIAHMAUUS UMerOMCS C/IoU C
PazHbIM MUNOM NPOBOOUMOCMU.
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1. «INVESTIGATION OF ION-IMPLANTED PbTe SEMICONDUCTOR FILMS WITH ARGON IONS»
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2. NCCJTIEAOBAHWE MOHHO MMITJIAHTUPOBAHHBIX OJIYIIPOBOLHVKOBbIX [T/IEHOK PbTe
«Art». The Proceedings of The International Acientific-Practical Conference on “THE FOURTH
INDUSTRIAL REVOLUTION AND INNOVATIVE TEXNOLOGIES” diidicated to the 100th anniversary of
National Leader Heydar Aliyev. PART 3. 3-4 may 2023/ Ganja.
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Abstract

The article analyzes the current transformation of social policy in Kazakhstan through the
lens of the contradictions between the rise of social dependency and the formation of a culture of
digital responsibility. The aim of the study is to determine the balance of responsibility between
the state and the citizen by assessing the impact of social assistance structures and digital control
systems on social behavior. The research is based on qualitative and comparative methods,
analyzing normative documents, official statistics, and contemporary scientific works. Using
content analysis and sociological interpretation approaches, the relationship between social
dependency and the level of civic engagement is examined. The main findings show that the
expansion of social assistance does not fully stimulate labor activity and increases the risk of social
dependency. At the same time, while digital transformation has improved the efficiency of public
services, it has also led to the strengthening of social control and the decline of individual freedom
and public trust. The study concludes that enhancing the effectiveness of social policy requires a
focus on conditional and motivational models, while digital systems should prioritize transparency
and ethical data use. Maintaining the balance between social justice and digital efficiency is
identified as a key task of the modern social state. The findings provide a methodological basis for
practical decision-making in the fields of social policy and digital governance.

AHOamna

Makanada KaszakcmaHoaabl asneyMemmik —Cascammeid — Kasipei  mpaHchopmayusicsl
asleyMemmiK Macbl/10bIKMbIH KyWeroi MeH UUdpibIK #ayanKkepuiik MooeHUemiHiH Kaaeinmacysb!
apackiHOaabl KadwblibIKMap mypebiCbiHaH manadaHaosl. 3epmmeyoiH Makcamsi - aseyMemmik
KeMeKmMIH KYpblbiMbl MeH Uugp/ibiKk 6akbiiay xcyldenepiHiH aneymemmik mMiHe3-KyibIKKa acepiH
6azanay apKkbiibl Memsiekem NeH a3amam apdchbiHOAgbl #ayankepwisnik mene-meHoieiH aHbIKmay.
3epmmey canasbik ¥aHe CabICMbIpMasbl adicmepae Heeiz0esin, HOpMamusmik Kyxcammap,
pecmMu CMamucmuKka XeHe 3amaHayu abliibiMu eHbekmep masadaHobl. KoHmeHm-masnaoay meH
COYUOJI02USA/IbIK UHMEepNpemayusi macinoepi apkbi/ibl a/1eymemmik mayendinik neH asamammaik
besiceHoinik OeHeeli apackiHOaabl 6alIaHbIC KApacmbIpbladbl. Heeizei Hamuxcenep aneymemmik
KemMeKkmiH KeHeroi eHbek besiceHoinieiH MosibIK, bIHMAaaaHobipa aamad, aseyMmemmikK Macbiiobik
mayeKkesiiH  apmmabipamsiHbiH -~ kepcemmi.  CoHbiMeH —6ipee,  yup/ibiK mpaHcpopmayus
Memiekemmik  KbiamemmepoiH muimOinieiH  apmmblpaaHbiMeH, aneymemmik — 6aKbLiayobiH
KYWeiHe YaHe a3zamammapobiH XeKe epKiHOiei MeH ceHiM OeHeeliHiH memeHoeyiHe aKesin
ombIp. 3epmmey Hamuxxenepi aeymemmik cascammabiH MuiMmOisieiH apmmaipy YWiH Wapmmeb!
MHCOHe bIHMANaHObIpyubl Modesiboepee, an UudpbiK xcydenepoe auwbIKmblK NeH depekmepoiH
SMUKablK NadoanaHbilybiHa 6acbiMobiK bepy KaxemmiziH alkbiHOaobl.KopbimbIHObICbIHOA,
afleymemmik 20inemmiziik neH UugpbiKk MUiMOiIiIKmiH mene-meHoi2iH cakmay 3amaHayu
a/leymMemmik MemaekemmiH Heeizei MiHoemi pemiHoe myxbipbiMOanadskl. 3epmmey Hamuxcenepi
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afleymMemmik cascam neH yugpsbik 6ackapy canackiHOa NpakmMuKasabik, wewimoep Kabbiioay
YWwiH adicmemesik Heai3 YCbIHAobI.

Keywords: social policy, social dependency, digital control, digital responsibility, social trust,
civic freedom.

Kinm ce30ep: aneymemmik cascam, aneymemmik MacbifiobiK, UUgpibik 6akbLiay, UudpbiK
Hayankepwisik, aeymemmik CeHimM, a3amammaik, epKiHOIK.

Kipicne

XXI 2aceipda aneymemmik cascam meK SKOHOMUKAJIbIK MYPAKMbIIbIKMbIH KYPasibl emec,
KO2aMHbIH —adam  KanumasbiHd, —a/seymemmik — 30i1emmislikKe XoHe UuppibiK — MaoeHUemke
b6azbimmanzan Hezizei cmpamezusi/ibiKk UHCMUMYymbIHA alHan0bl. Kazakcmad x#agoalbiHoa aneymemmik
cascammsbiH — 3BOOUUSICbI  KeHeCmiK — a/leyMemmiK — Kamcbi30aHObIpy — MOOesiHeH — HApbIKMbIK,
KkamsiHacmapaa belimoenzeH apasnac xcyldeze emmi. by xcyde 6ip 3agbiHaH Xa/biIkmbl a/1eyMemmiK
KopaayoblH ayKbIMbIH KeHelmce, eKiHWI XAaabIHaH a/ieyMemmik MAcblioblK (peHOMeHIiH Kywedmin,
Yugpibik 6akbLIay MeH 3ayankepuwlinik apacbiHoazbl Kypoesi Kaduwlblibikmapobi MybIHOAmMMEé.

HapbiKkmbIK 3KOHOMUKAHbIH 0amybl MeH Memiekemmik Kosa10ayobiH ecyi azamammapobiH 6enzisi
6ip beniei ywiH aneymemmik mesemoepee xoHe cybcudusnapaa mayesndi  emip  CaambiH
Kasnbinmacmasipobl. KenmezeH 3epmmeysiep aneymemmik KemMeKmiH KYpblibiMObIK cunamasiH masaodad
Kene, XapoemHiH aopecminizi MeH adiiemminiciHe KAapamacmaH, OHbIH eHbek besceHdiniziH
memeHOememiH XaHama ocepi bap ekeHiH Kepcemedi [1, 2]. Oneymemmik MacbiiobiK meK
IKOHOMUKAJIbIK  KYObIILIC eMec, O/ a/1eyMemmiK-NCUX0/I02Usi/IbIK X(oHe MadeHU baKkmopaapmMeH
acmacsin, azamammaiK, #ayankepuliiikmiH ascipeyiHe akeseoi.

CoHbIMeH Kamap, COHabl OHM(bI/IObIKMAaabl UUGPIaHObIPY MeH asmomMammaxobipy npouecmepi
anleyMemmiK Cascammsbl XaHa canaeaa Kemepoi. Memiekemmik Kbi3memmepoiH 3/1eKmMpPOHObI
popmamka kewlyi (eGov, eOtinish, «Smart Data Ukimet», aneymemmik mesnemoepoi uugdpaaHobipy)
a/leyMemmiK UHGPAKYPblIbIMObI MUiMOi emmi, anadoa coHbiMeH bipee uuppibik 6akbiiay, 0epekmepoiH
0PMA/IbIKMAHYbl XaHe a3amammapobiH XeKe KeHiCmieiHiH weKkmesyi Cekindi xaHa mayekenoep
myobIpObl. by »agdaldoa uugprbiK mexHoao2UuS1ap  a/leyMemmiK — cascammabiy — MuiMOisieiH
apmmabIpyMeH Kamap, epKiHOiK NeH CeHiMm meHaepimiH 6y3ybl MyMKIH.

Xanbikapanbik ebiibiMu  a0ebuemmepoe b6y yoepic  «Ljudpabik xayankepuwinik» (Digital
Responsibility, DR) ycaHe «Kopnopamusmik uugpibik dcayankepuwinik» (Corporate Digital Responsibility,
CDR) yabimoapb! apKbiibi myciHoipinedi [3]. by myxbipbiMoamanap yugpisbik mpaHchopMayusHbIH
MeK MexXHUKA/bIK eMeC, 3MUKA/IbIK XCoHe a/ieymemmiK esuemoepiH Kammuobl: 0epekmepoiH
awbIKMbIbl, a120pUMMOIK a0i1emmisiiK, a3amammaiH aKNAPAMKA UesliK emy KYKbiabl #aHe UUPPIIbIK
UHK/M03us [4]. Ocbl mypabioaH aneaHod, Yugpibik #ayankepuiiik a1eymemmik MemiekemmiH X#aHa
napaouemackiH KaasiNMmAacmaipyod MaHbI30bl pesi amkapaobl 0J1 d3amammel 6AKbiIay HbICAHbIHAH
KambICyUWbl XcaHe 0epekmep ueciHe alHanobipaosi.

KazakcmaHoblKk KoHmeKkcmme bys1 Macesne epekwie e3eKkmisiikke ue. bip xasbIHaH, mMemiekem
aneymemmik 6a20apamanap apKbiibl XaabIKmblH a/1-ayKambiH K0a0ay2a 6azbIimmasneax ipi #obasapob!
X(y3e2e acbipbin Keneodi (Mbicasibl, «dneymemmik Kodekc», «lLjugpnbik Kazakcmar», «Smart City»
bacmamanapel). EKiHWI %#agbIHaH, aneymemmik K0/10ay0blH KeHerol Ked #az0alioa deKke 3ayankepulisik
neH eHbek YaxciH asicipemin, azamammapobiH MemiekemmiH KAMKOPJibiabIHA MbIM CeHIN KemyiHe ceben
601a0b1. CoHbIMeH Kamap, Uu@p/ibiKk MexHoA02us/1ap apKblibl #apoem MeH Kbi3Mem KepcemyoiH
aBmomMammaobIpbilybl KORAM MeH MeMsieKem apdcbiHOazbl 0uadsoems! ¢opmMandbl cunamkad Kewipyi
MyMKIH [5]. Byn 3amaHayu asieymemmik cascammasbl eq e3ekmi KallwblibIKmapobiH 6ipi.

3epmmey HbicaHbl - Kazakcmax PecnybiukackiH0azbl aeymMemmik cascam xcyldeci MeH OHbIH
YuppibiK, mpaHcgopmauyus KoHmekciHoez2i damy meHOeHyus/1apsl 6obin - mabbinadsl. byn xcyde
a/leyMemmiK Kopady, KemeK Kepcemy XoHe d3amMammbiK Xayankepuwiiikmi Kaabinmacmaipy
6azbImmapbIHOa X#aHa uudpbiK opmammap apKbiisi 0ambin Kesnedi. 3epmmey NaHi - aneymemmik
MAcbiIObIK NeH UU@P/bIK Hayankepwiiikmid e3apa 6ad/iaHbICbl aHe 01apobiH a/leyMemmiK
a0iniemmiziik neH asamMammaiK KambICy2d muzizemiHd biknadibl. OCbl MaceneHi manoay apKbl/ibl
asleymMemmiK cascammsiH MmuimOini2i MeH Ko2amodzbl CeHiM OeHeeliHe UugpaaHObIpyObIH acepiH
aHbIKkmay Ke3oeseoi.

3epmmeyodiH 6acmsl mMakcams! - Kasakcmaxoaabl anaeymemmik CascammabiH Kasipei damy
6aabimbIH  CbIHU MYpabloaH manoan, ajaeyMemmiK —MAacbliObIKMbIH —Kyweri MeH YupJibik,
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Hayankepwinik MadeHuemiHiH Kasabinmacyb! apacbiH0azbl Kalwbiibikmapos! alkbiHOay. by Makcamka
xemy ywiH bipHewe miHoemmep 6eneineHoi. bipiHwioeH, Kazakcmanoaabl a/ieymMemmik cagcammabiH
SBOJIIOUUSICbIH  XOHE OHbIH Kazipei UHCMUMYUUOHAIObIK KYPblIbIMbIH cunammay. EKiHwioeH,
an1eyMemmiK MAacbliobiK peHOMeHIH a/1eyMemmiK-NCUX0/I02US/IbIK HaHe MadeHU mypabioaH masnoay.
YWwiHwioeH, yugpaaHobipy mMeH aneymemmik 6akeiiay memikmepiHiH azamammelk, 6eaceHOIiK neH
CeHimee acepiH aHbikmay. TepmiHwioeH, Memiekem neH Koaam apacbiHOaabl 63dpa Hayankepulinik
KamabIHAcbiHbIH - Oy3bl1y cebenmepiH awy. beciHwideH, yugprbik 6akbiiay MmeH aneymemmik
a0iniemminik apacbiHoaabl mene-meHOIKKe KOJT XemKi3y2e apHasaH myxbipbiMOAMArbiK, YCbIHbICMAp
yebiHy. Ocbl MiHOemmepoi icke acklpy 3epmmeyoiH Meopusi/ibiK Y(oHe NPAKMUKA/bIK MAHbI3bIH
alikeIHOan, Kasipei aeymemmik cascammabiH MuiMoi MOOesIiH KasbiNnmacmaipyaad Hezi3 60/1aobI.

3epmmeydiH e3ekminiei - Kaszipei Ke3eHde aneymemmik a0i1emmisniK, UUpp/ibiK CeHiM HaHe
asamMammaiK Xayankepwiiik apacbiHOaabl mene-meHOIKmi cakmay KaxemmisieiHeH mybiHOalosb!.
L{ugpribIk mexHoo2us1ap aneymemmik KbiamemmepoiH muiMmoisieiH apmmbIpRaHbIMeH, 0/1ap adam MeH
MeMieKem apackbIHOaabl 63apa CeHiM KambIHAChIHA YAHA CbIHaKMap Kolbin OMbIp. d/1eyMemmiK Kemek
HeydeciHiH muimoiniei eHOi meK 3KOHOMUKAJIbIK KepCemKilumepmMeH emec, Uugp/ibiK 3muKd, adiiemmisik
JHaHe MaOeHU xayankepuwiisiik 0eHeeliMeH e/iueHemiH Ke3eHae emmi.

Ocbinadwa, 3epmmey aseyMemmik CascammabiH{ MeK 3KOHOMUKAJIbIK emec, a/ieyMemmik-
Ma0eHU M(oHe UUPP/bIK ewemMoepiH MmoabiICMmbIpd KApAacmbipbin, KasakCmaH Ko2ambiHOAzbl
aneymemmik — mpaHcpopmayus  yoepicmepiH — KeweHoi myciHoipyee  basbimmanzaH. 3epmmey
Hamup#enepi aneymemmik cascammbiy MuiMoisii2iH apmmabipy, UudpIibik 6AKbIIAy MeH HayanKepuliik
apacbiHOaabl mene-meHOIKmi cakmayea 6azbimmangad CMpamecussibiK wewimoep aszipaey YuliH
abl/IbIMU He2i3 60/1a anaokl.

2. Teopusi/ibik 66/1im

2. 1. 9neyMemmik Memsiekem XcaHe mayesoiflik peHoMeHi

oneymemmik - Memsekem myx#bipbimoamacs! XX 2acbipOblH OpmMAckbiHOa UHOYCMpUAasiob!
Koaamoazbl asneymemmik meHCi30ikmi azadmy aHe asamammapobiH 6mip CandcbiH apmmbipy
Kax}emminiziHeH mybIHOaobl. P. Tummyc aneymemmik cagcammabl MemaekemmiH Koaam asi0biHOaab!
MOpPasibObIK Mayankepuwiisiiei pemiHoe Kapacmablpbin, OHbl «adinemmi 661y MeH bIHMbIMAKmMAacmaik,
MadeHuUemiH Kammamacbi3 ememiH uHcmumym» den cunammaosi [6]. An . 3cnuHe-AHOepCeHHIH
Kknaccukanbik, eHbezi «The Three Worlds of Welfare Capitalism» (1990) aneymemmik memaekemmi yuwi
munke - 1ubepasobiK, KOHCePBAMUBMIK XaHe CouUan-0emMoKpamusisibik Mooesiboepee - 6esin, 01apobiH
Heeai3ei aliblpMallbl/iblzbIH MemieKemmiH aaeyMemmik Kopaayodab! pesii MeH a3amammabiH MemieKemke
mayenoinik deHeellimeH 6baltaHbiIcmbipobl [7].

KaszakcmaH — »azdalbiHOa — aseymemmik — MemaeKemmiH — 3BOJIIOUUSCHI  Mayesci30iK
HbI10apbIHOAgbl  IKOHOMUKA/IbIK ©mnesli Ke3eHMeH MoHe HApbIKmbIK pegopmMasapmMeH Mmbiabi3
batnaHbicmbl 60/10bl. AeaWKbI Ke3eHOe aneymMemmik cascam damMopmu3auus/ibiK CUNamkd, S2HU
SKOHOMUKA/IbIK KyU3enicmepoiH canoapbiH cymcapmyaa 6azsimmasnosi [1,7]. KediHipek aneymemmik
bazoapsamanap aopecminik XaHe Kbi3mem muimoisiei KaauoammapbsiMeH MOoJibIKMbIPblbIn, «eHbek
emyee bIHMAaaHobIpy» YCMAHbIMOApb! eHei3isdi. Anatda 6yn wapanap aaeymemmik mayenoisik
MmaceneciH mybeeel/ii weule aseaH HOK.

os1eymMemmiK MAachbliobiK GeHoMeHi - aeymemmik cascammasbl eH Kypoesi aHe 0aysibl
kame2opusinapobiH 6ipi. O MeK 3KOHOMUKAJIbIK KVObI/IbIC emec, COHbIMeH bipee aneymemmik-
NCUXOJ/I02USAJIbIK HCoHEe Ma0eHU MiHe3-KV/bIK yici. P. [youH (Goodin, 1988) aneymemmik Kemek xcydeci
adamobl yakbimuwia Kooay yuwiH Kaxem dece, Y. Mroppel (Murray, 1984) apmsbik Kemek azamammapobiH
eHbeKKe yaxciH asicipemin, «mayenodinik MadeHuemiH» myobipambiHbiH 0anendezeH [2,8].

KazakcmaHoblK KOHMeKcme MachlioblK peHOMeHIHIH KabinmacybiHa yuw ¢pakmop acep emeoi:

1. KYpblibIMObIK - eHbeK HapblabiHOaabl ©HIMCI3 ©3iH-63i HCYMbICNeH Kammy MeH almMakmsbik
meHci30iK;

2. [lcuxonocusinibik - aneymemmik Koaodayaa beliimoesnieeH MiHe3-KyJibiK NeH NAMepPHAIUCMIK CaHa;

3. MadeHu - KeHecmiK Ke3eHHeH Kaa2aH «Memsiekem Kamkop 60/1ybi muic» myciHiei [2]

byn xcazoad aneymemmik cascammaiH 6acmel Kaluwibl/ibliebiH Kepcemeoi: bip X#aabiHaH, Memiekem
Xa/IbIKMbl KOpaayaa MiHoemmi, eKkiHWi *aabiHaH, 6y Kopaay wapaidpbl a3amammsiH 63 besceHoinieiH
memeHdemneyi Kepek. [lemek, asneymemmik memaekemmiH muimoisiai mek Mamepuasnobik Ko10aymeH
emMec, a3amammabiH Xayankepuwisizi MeH Kambicy 0eHeelimeH esuweHedi. OCbl MypabioaH «aaeymemmik
memekem» VebiMbl By2iHOe «bIHMAnaHobIpyWbl MemseKem» KOHUenmimeH aamacmeipbliyod, si2HU
MemsiekemmiH pesi - KeMek Kepcemy emec, Xeke 6acmamaHbl Kosaoay meH Kabinemmi dambimyaa
Jazoad xcacay.
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2.2. Jupribik bakbuiay meH xcayankepuliziik meopusisiapbi

XXI 2acblpObiH eKiHWi OHMbII0bIRbIHOA a/eyMemmiK Cascam Yugp/ibik mMpaHchopmayusmeH
mbiabi3 6aliaHbICkin, 6AKbIIAY, ecen XaHe Xayankepuwiik xylenepiHiH XaHa popmanaps! Kaasinmaca
bacmaoksl. by e32epicmepdi myciHoipyde bipKkamap meopus/ibiK Maciioep MaHbI30b! pes1 amkapaosbi.

bipiHwioeH, M. @ykoHbIH «naHOesiKk neH 6akbiaay» KOHUEeNnUUsChl Kasipei UudpribiK Koaamob!
cunammayobiH ipeesii meopussibiK Heeisi 60/1bin mabbiiadsl. @YKo cunammazaH NAHONMUKOH ModesliHoe
bunik azamammal GU3UKANbIK Maxbypaey apKbiibl emec, Y30iKCi3 KepiHY XaHe 63iH-e3i Kadazasay
apkbiibl 6ackapaodsl [9]. Lugpribik dayipde by Kazuda 31ekmpoHOb! 6akbiaay, 0epekmepoi ¥uHay *oHe
an20pummOIK wewimoep apKbliibl Mcy3eee acbipbliaobl. H2HU, a/seymemmik cascam MmuimMOiliKke
YMMbI/I2aH caliblH, 0J1 epKIHOIK WeKapanapbiH 0a KeHedme OmbIpbin, a3amMammabiH emipiH 6ackapyobiH
JAHa popmanapbiH eHeizeol.

EkiHwideH, []. JlaloHHbIH «Kadaganay Koaambl» mMeopusicbl UUuppibiK mexHoao2us1ap busmikmiH
HAHA KYPasibIHa alHasein, aneymemmik 6akbiiayobiH KyHOesiKmi emipee eHin KemkeHiH myciHOipeo.
JlatioH 6yn Kybbinbicmbl «bakbiiay kanumanudmi» (surveillance capitalism) den aman, depexkmepdi
SKOHOMUKAJIbIK, M(oHe casacu 6usiikmiH XaHa mypiHe altHanobipaaH Kybbiibic pemiHde cunammadosi.
pecypcka aliHaneaH 0ayipde xeke emip MeH d3amammabiK Xayankepuwislik apachiHodabl weKkapa
olblibin 6apa ¥amkaHsiH aman Kkepcemeoi [10].

YwiHwioeH, kasipei 3epmmeyniepoe uupprbik xayankepwinik (Digital Responsibility) caHe
Kopnopamusmik yugpbik xayankepwisnik (Corporate Digital Responsibility - CDR) yabimoapb! anobiHab!
Kamapaa wheIKmabl. by myxbipbiMoamanap 4ugpiaHobipyobl MmeK MexHONI02USIbIK emMec, IMUKAbIK
JOHe anieymemmiK npouecc pemiHoe Kapacmaeipaodbi3epmmeysepoe ycbiHbiizaH «DR Cubex» (Ljugpribik
JHayankepwisnik Kybbi) Mooesi UugpibiK H#ayankepwiiikmi yu 0eHeeldoe Kapacmalpaosbi:

Xeke deHeell - azamammabiH YUGPJibIK Cayammbiiibiabl, 0epekmepae Ueslik emy 3 oHe OH/IAalH MiHe3-
KV/IbIK 3MUKAChI;

1. Kopnopamusmik OeHeel - ylbiMOapobiH 0epekmepodi a0ia coHe awblK nadioanay
xayankepuiinizi;
2. KoaamobiK OeHeell - Memiekem neH Koeam dpacbiHOazbl UUpibIK a0i1emmisliK 3oHe

UHK/T03US Kazuoammapsi [3].

byn modenb aneymemmik cascam yuwiH epekwe e3ekmi, cebebi yuppasik naameopmanap (eGov,
eOtinish, aneymemmik mesem xcylenepi) meK Kbi3Mem Kepcemy Kypasbl aHd emec, ajeymMmemmik
bakblay MeH xayankepwisiikmi yaecmipy memi2iHe alHanobl. Eeep anzopumm wewim Kabbiioay
YOepICiH awbIK XaHe MyCiHOipiniemiH mypoe xcypeizbece, oHOa Uu@p/ibiK MexHOA02Us a3amammablk,
CeHiMOi asicipemin, MAcbinObIK CUSKMbI NACCUBMI MiHE3-K\VJIbIK, V12inepiH Kywedmyi MyMKIH.

Kazipei 3epmmeywiinep yugprbik #ayankepwinikmi 0acmypsi aeyMemmik XayankepuwiikmiH
JHA/12AChl eMeC, YAaHA a/1eyMemmiK KesliCiMHIH Heai3i pemiHoe Kapacmabipaosl. by Kesicimoe memaekem,
bu3Hec y3coHe azamam depekmepae uesik emy MeH 07ap0ki 30i1 naldoaaaHy 6olbiHWA opmak MiHoem neH
SMUKAnbIK xayankepwinikmi 6enicedi [11]. Ocbinadwa, yugprsik 6bakbiiay xcydenepi mek pemmey
Hemece mapmin opHamy Kypasibl eMec, 63apa CeHiMm MeH KambiCyOoblH apxumeKkmypachk! 60/1ybI muic.

3. Kazakcmaroazbl annieymemmik cascammaiH Kazipei xcazoadb/

3.1. 9neymemmik KemMeKmiH KYpbl/ibIMbl #oHe OHbIH KalulblibIKmaps!

KazakcmaHoazsl aseymemmik cascam Kazipei yakbimma apanaac yzioei aneymemmik Kopaay
xcylecimeH cunammasnaosi. by xcyde yw Hezizei 0eHzelioeH mypaosbl. bipiHwici - MiHOemmi aneymemmik
CaKkmMaHobIpy xcyleci, 02aH 3elHemaxhbl, XapoemMakbl, HYMbICCbI30bIK HaHe eHOeKKe apamchbi30biK
HazoalbiHOAebl mesiemoep Xamaobl. EKiHWIci - memaekemmik aneymemmik Kemek, 071 adpecmi
anleyMemmik Kemek, kenbasnasibl ombackiiapea #apoemakbl, coHOad-ak as KammabiizaH monmapaa
apHanead mypai cybcuous myprepiH Kammuobl. YWiHWICI - apHay/ibl aaeymemmik Kbi3Memmep MeH
eHIipaiKk 6azoapiamanap, 0/7apobiH KYPAMbIHA UHK/HO3US, MYMKIHOIRI WeKkmeysli azamammapaa
KepceminemiH Kbi3memmep, mypabiH YU Kosmxemimoini2iH apmmabipy XaHe backa oa aneymemmik
xobanap Kipeoi.

Memnekemmik cascammsiH 6acmel Makcamsi - aneymemmik a0i1emmislikmi KaMmamaceis emy,
XA/IbIKMbIH a/1Ci3 MONMApPbIHbIH 6MIp CandcbiH ApPMMbIPY X#aHe Koaamoa meH MyMKIHOIKmep myobipy.
Anadda 3epmmeyniep KepcemkeHdel, Kasipai aneymemmik KemekmiH KypblibiMbl 6ipkamap xcydesnik
HaHe YHKUUOHANObIK KaluwblibIKmapmeH cunammasnaosi [2,12].

bipiHwioeH, aneymemmik mesemoepoiH yieci XaiblKk mabbiCbiHbIH KYPbI/IbIMbIHOA e0aYip #02apsl.
byn eHbekke Heziz0enmezeH KipicmepdiH 6acbiMobiabiH Kepcemeoi. Kazakcma Pecnybukacsl
CmpamezusisibIk #ocnap/ay X#aHe pegpopmanap azeHmmiziHiH masimemmepi 6olbiHwa, 2023 xbiibl yi
Wwapyawbl/ibIKmapbiHbIH #aanbl mabbiCbiHOAzb! aieyMemmik mpaHcgepmmepoiH yaeci 26,8%-0bl
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KypagaH. byn kepcemkiw TM/ endepi 6olbiHwa opmawa deHeelideH xoaapbl. MyHoald OuHamuka
aneyMemmik Koi10ay xcydeciHiH #ymbicneH Kammyobl apmmbIpy QYHKUUSICbIH a/1Cipemin, OHbIH OPHbIHA
Macbl/10bIK MayekesiH KywelmemiHiH 6indipedi.

EkiHwiOeH, adpecmi aneymemmik Kemekmi (ASK) any KpumepulsepiHiH i e32epyi
azamammapobiH xcyleze 0e2eH ceHimiH memeHoemedi. 2018-202 1 X#b110apbl KEMeK asy epexceci mepm
Pem XaHapmabii2aH: mabbic wezi, omback! KypambiH ecenmey oHe eHbekke Kkabinemmi mywenepee
KoUbliameiH mananmap Kadma Kapanobl. byn e3eepicmepdiH cuiniei aneymemmik cascammsiy
MYpPakcbi30biK NPObIeMAckiH Kepcemeodi 3#aHe azamammapobiH Y3aK Mep3iMOi #0Cnapaay MyMKiHOi2iH
wekmedoi.

YwiHwioeH, aneymemmik cascammaiq 6acbim 6esiiei MamepuaioblkK Kemekke 6azbimmasneaH, an
0az0bl, b6inim HcaHe eHbek besiceHdiniziH bIHMAanaHobIpambiH WAPAnap *emkinikcis. Meicanbl, eHoekke
Kabinemmi xacmaabl adamoapaa apHas2aH Kadma 0aspaay, Kacinmik OKbIMY XoHe MUKPObU3HeC
6azdapsiamanapbl (Mbicasbl, «EHbek», «bacmay bu3Hec») KeH aykbiMOa icKe ackaHbiMeH, 0/apobiH
muimOinii2i eHIpIK oHe UHPPAKYpbIILIMObIK dakmopidapaa mayendi. HamuxceciHoe aneymemmik
Kos0ay KebiHe yakkimuwia mymabiHy ¢opmMacbiHa alHasibin Omabip.

TepmiHwioeH, uudpaaHobIpy aneymemmik Kbismemmepoi Koaxemimoi emmi (eGov, eOtinish,
«QieymMmemmik amusiH» *obanapel), anadoa aneymemmik meHCi30iK NeH UuppibliK anuakmalK X#aHa
KUbIHObIKMAap myabi30bl. Aybi10bIK almMakmapodabl UHMepHem candacbiHbIH MeMeHoi2i ¥aHe UUdpPIbiK
cayammabi/ibIKMbIH ¥emKinikcizoiei kelbip monmapobiH MemiekemmiK Kbi3Memmepee KOJ1 #emKi3yiH
wekmedloi. byn Macene yudpsbik MPAHChopMauusHbl  MUiMOIIKmMIH — emMec,  UHK/IH3US MeH
a0ilemminikmiH KOHMeKCiHOe Kapacmaipy Kax)>cemmi2iH kepcemeoi.

Ocbl pakmopnapobiH 6apsbiabl aneymemmik cascammaiH 6acmabl KallwbiibigbiH alkbIHOAtob!:
Memsiekem aJieyMemmiK Kopaay KesemiH apmmabipeaH calibiH, Xcyde asamammapobiy 6esceHoinieiH
wekKmen, aneymemmik MAcCbIIObIK MiHe3-KV/IbIKmbl  KAJabiNMAacmasipy KayniH —Kyweumeoi. byn
aneyMemmiK MemiekemmiH «KaMKOPJIbIK» HaHe «bIHMAnaHobIpy» QyHKUUSAAps! apackiHOaabl mene-
meHOIKmiH 6Y3b11ybIHbIH AUKbIH KOPIHICI.

3.2. Asamammap0dbiH MemsieKkemke mayendifiik ¢gakmopapbi

A3zamammapobiH aneymMemmik cascamika mayesnoisiieiH mek 3KOHOMUKA/IbIK KepcemKiuimepmeH
MYyCIHOIpY XemkKIinikci3, cebebi byn KybbiibIC KYPbiIbIMObIK, M30EHU MY(oHe UHCMUMYUUOHA/I0bIK
pakmopaapobiH KublIbICbIHOA KAbinmacaoskl. KypblibiIMObIK Gakmopiap mypabiCbiIHaH KapasaHod,
KazakcmaH 3KOHOMUKAChIHOA ©3iH-63i HYMbICNeH Kammbli2aHOapobiH yaeci 2024 biiobiH 6ackiHOa
wamameH 23% Kypaob! (¥OM Oepezi). byn monmeiH edayip beniei ¢opmanbobl aneymemmik Kopaay
HeyleciHe kKambicnaliosl, 6ipak 0az0apbIC Kes3eHiHoe Memiekemmik KemeKkke xcyeiHeoi. CoHbIMeH Kamap,
atmakmap apackiHoaabl mabkiC alibipMallbliblabl ¥OApbl: MbICA/Ibl, AMbIpay 06/1bICbiHOAabl Opmawia
mabkic neH TypkicmaH 06JbICbiIHOGabl MabbiC apacbiHOdabl albipma yw ecedeH acaobl. MyHoal
meHci30iK alMakmsiK MAcbiioblK mayekesiH Kywedmin, a/ci3 aumMakmapoa aneymemmik Kemekmi
mabbiCMbIH Hezi32i Ke3iHe aliHanobipadsi [11].

MadeHu XaHe NCUXoa02us/IbIK (Bakmopaap 0d asamMammapobiH Memaekemke mayendinieiH
mepeHoemeoi. KeHecmik Ke3eHHeH Kaa2aH NamepHAaUCmiK caHa («memaekem 6apiH weweodi») Kasipei
a/1leyMemmiK cascammaabl e mypakmal MadeHu mMypandapobiH 6ipi 60s1bin ombip. daeyMemmikK Kemek
KebiHe azamammabiK KYKbIK eMeC, JeKe apmbiKWblibIK pemiHoe kabbiidaHaosl. CoHbIMeH Kamap,
Koaamoa «xapoem asnay» YabiMbl YSAmM Hemece MAachliobiKneH meHecmipinedi, by ¢opmandbl xoHe
belpecmu HopmanapobiH KaldlwbiibigbiH  Kywelmeoi. dneymemmik 3epmmeyaep KepcemkeHoel,
asamammapobiH b6ackim besiei a0inemminik myciHiziH «meH 6esy» emec, «eHbekke Kkapad 6esy»
npuHuunimeH 6alnaHbICmbipadsl, by aneymemmik a0iiemmisiik nNeH Xapoem GuiocopusaChbIHbIH
apackiHOasbl MadeHU OUCCOHaHCMbI alKbiHOAlok! [3].

VIHcmumyuyuoHanobiK gakmopaap 0a MaHbi30bl pesl amkapaosl. Memaekemmik aneymemmik
cascammaiH muimoiniei KebiHe 6ropoKpamussibIK pacimoepdiH Kypoesisizi MeH aknapammalk alubiKmbiIK
OereeliiHe mayendi. Kemek maealibiHOAy NPOUECi KYXAM XUHAy MeH 6miHiul paciMoepiHe
Heei30eneeHOiKmeH, asamammap YWiH MYCIHIKCI3 XaHe CeHiMCi3 cunam anaobl. Oaeymemmik
a0inemminik KazudackIH MOJIbIK H#Cy3e2e acbIpy YWiH XcyleHiH myciHoipmesiniai MeH alKbiHObIabl Kax)em
[12]. Lugpnbik popmammap 6y npouecmi xceridemin ombipaaHbIMeH, d3amam NeH Memiekemmik
UHCMUMYm apacbiHOaabl CeHiM ManuiblibIgbiH MOJIbIRbIMEH Weule aJIRAaH HOK,.

CoHOal-ak, uugpbIK MEeHCI30iK XaHe UHK/I3US Gakmopb! aneymemmik mayendilikmi 3aHa
dereelide Kasbinmacmesipyoa. «Ljugpsbik Kazakcmad» 6az0apiamack! adscbiHOd UHMepHem neH
371KMPOHObIK Kbi3mMemmepoiH Kosxemimoinizi apmKaHbIMeH, aybl/l MeH Kaad apacbiHOaabl 4udpribik
alibipmawbiibIK a/1i 0e cakmasyoa. by x#azoad aneymemmik Kbi3memmepae meH KambICyOb! wekmen,
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Yup/ibiK MacbiObIKMbIH XAaHa mypiH mMyobipadbl, S2HU d3amammap MexHOI02UsIHbI 63 bemiHue
dambimyuwbl emec, 0alibiH UU@PbIK KbI3MemmiH mymbiHyWbICb! pemiHde natodanaHyaa belimoenedi
[13]. Ocbinadiwa, KypbiibIMObIK, Ma0eHU, UHCMUMYUUOHA/IObIK XaHe UU@p/bIK ¢dakmopsiap e3apa
bIKN@nOAaca OmbIpbIn, a/IeyMemmik Ccascammabid — MuiMoinieiH  memeHoemin, a3amammapobiH
Memsiekemke mayendinieiH Kywedmeo.

4. JuepnaHObIpy HcaHe XayankepwinikmiH ¥«aHa popmanapel

4.1. Huprbik ecen neH 6akbiiay xcylenepirid aneymemmik acepi

XXI 2acbipObiH UugpbIK 0ayipiHOe aneymemmik cascammeiH backapy xcyleci mybeeelsi e32epoi.
Lugprbik mexHono2usaap Memiekemmik —Kbismemmepoi Kepcemy, aneymemmik —mesiemoepoi
maealibiHoay MoHe KoeaammeH Kepi 6alnaHbICMbl KAMMamackis emy yoepicmepiH xedendemin,
anleyMemmiK casicammaiH muimMoinii2iH apmmbipyobiH 6acmsi memiziHe alHanobl. KazakcmaHoa CoHabl
OH XbINT iWiHOe ewHeisineeH eGov, eOtinish, e-Halyk, Kaspi.kz nnamdeopmanapsr meH Smart City
bacmamanaps! aneymemmik UHDPAKYPbIIbIMHbIH #aHa 0eHeeliH KaabinmacmaipobI.

LeceHmeH,  uugpsblk  b6ackapyoblH — 0amybiMeH — kamap,  6akbiiay — doHe  Oepekmep
0pPMA/IbIKMAHObIPYbIHbIH KYWerol KORamMOa #aHa a/1eyMemmiK 3#aHe IMUKasibIK, c¥pakmapob! myobipobI.
M. @ykoHbiH (1977) «naHonmukoH» memagopacs! byn xazoalob! 0ai1 cunammadosl: azamam 63iH
6akbI1ay0a ekeHiH ce3eeH calibiH, 63 MiHe3-KWJIKbIH pemmen, busiK 102ukackiHa bedimoenedi. L{ugp/ibik
KeHicmikme 6y/1 MexaHusm aseopummoep MeH asmomMammaHObIpbiIzaH WewiMmoep dpKbl/ibl Xy3e2e
acaoel [14]. Anzopummoik 6akbiaay KaAdCCUKAbIK aKIMWIniK kKadazanayoaH albipMaulbiibiabl -
azamammabiH apbip aneymemmiK #aHe S3KOHOMUKA/IbIK apeKkemiH depekmep deHeeliiHoe mipken, MiHe3-
KWJIbIK YaeiciH bomtayea MyMKiHOIK 6epeo.

KasakcmaHobiK KoHmekcme 6y ypoic aneymemmik mesiemoep MeH Kbi3Mem KepcemyodiH
asmomMammarobIpblybiHOA, XeKke calkecmeHOipy Hemipiepi MeH 6uoMempuKkaibiK Xcylenepoid
KeHiHeH KoJ10aHblybIHOa aUKbIH KepiHedi. Mbicanbl, 2022 xwbiidaH bacman «dsieymemmik aMUSH»
#06ackl apkblibl a3 KAMMbIIRAH d3amMammapada mesemoep Npoakmusmi mypoe ecenmesin, xeke
emiHiwciz mazalibiHoana 6acmaodsl. MyHOal UHHOBALUS/IAP MPAH3AKUUS/IbIK Wibi2bIHOapOb! azadmain,
6ropoKpamus/ibikK  Keoepeinepoi xolaaHbIMeH, 0/1ap KYKbIKMbIK auWbIKMbIK NeH MmYyCiHOipMesisiK
macenenepiH Kywelimeodi. A3amam aneopumm Kabbi10aaaH WewiMHIH Heee Hezi30e/12eHiH HaHe OHbI
kadtma kapay memiei bap-»oabiH bine bepmeloi.

byn  KybbIIbICMbI  «YuUPPAbIK  xayankepwinik — Kybbl»  (Digital — Responsibility — Cube)
MYHbIPLIMOAMAchk! ApKbl/ibl MyciHoipyee 601aobl. Ljugpbik 6akbiaay meH ecen xcylenepiHiH muimoi
KbI3Mem emyi ywiH yw deHeelioe2i meHeepimoi cakmay Kaxcem. bipiHwioeH, yxeke deHeellde azamammabiH
depbec DepekmepiH Kopaay 3#aHe aknapamka epKiH KosmHemimOoilik KyKbiabl KAMMAamacki3 emisyi muic.
EKiHwWwideH, uHcmumyuyuoHaobiK 0eHeeloe aneopummoepoiH adinemminizi, Kabbl10aH2aH weulimoepoi
MYyCiHOIpiiemiH cunamsl XaHe mayesciz ayoum MexaHu3MoepiHiH 60s1ybl MaHbI30bl. YWiHWIOeH,
Ko2amobIK 0eHeelide ajieymMemmik a0ilemmislik NeH UHK/IKo3US Kaaudammapb! Cakmasybl Kaxem. E2ep
OCbl meHzepim by3b11ca, UUPPAAHObIPY yoepici muiMOiNiiK aKeseeHiMeH, a/leyMemmiK CeHiM MeH
asamammaiK Kamsicy asicipelioi. bysn pemme depekmepdi backapyoaabl Xayankepwinik neH Ousik
apacbiHOaabl MeHCI30IK YUPP/IbIK MEHCI30iKMIH XaHa mypiH Kasbinmacmabipadbl. HamuxeciHoe
uugpabik 6bakbiaay xcydeci azamammasi K0a0ay Kypasbsl 60/1y0biH OpHbIHA, OHbI «UUGPIbIK 0bbeKkmizex»
atiHanobipaosi [15].

Kazakcmaroazebl anieymemmik 6akbliiay mMmeH ecen xcylenepiHiH 0amybl 0a OCbl MeHOeHUUSHbI
Kepcemedi. bip x3aabiHaH, asmoMammanobIpy MeH XAcaHObl UHMEJIJIeKM KemeziMeH a1eymemmik
mesiemoepdiH adinemminiei apmasin Keneoi. Mbicasnbi, E-Halyk nnameopmacsi mabbic 0eHeeliH HaKmb|
aHbIKmMayaa MymKiHOIK 6epedi. EKiHWI xaabiHaH, 6y Xcylenepde Kamesiikmep MeH a0i1emci3
mazadibIHOay1ap oOpbIH aslgaH Ke30e, a3amammblH 63 KYKbIKMAapbiH KOpaayb! KypoesieHe mycedi. [Jemex,
UugpabIK 6akbiaay xcydenepiHiH aneymemmik acepi eKixakmai: 0J1 muiMOilikmi apmmbipadsl, 6ipak
ceHimoi azaliimaosi [16]. CoHObIKMAH YuGpaaHObIpy Cascamsl MeK MexHUKA/IbIK MOOepHU3ayus emec,
SMUKAJIbIK XAHe a/eyMemmiK Xayankepwinik MaoeHuemiH Kajabinmacmablpy npoueci pemiHoe
Kapacmalipbiybl MUIC.

4.2. A3amammebiK JcayankepwisikmiH ¢popmasnobi xcaHe belipecMu KepiHicmepi

Lugpnbik 0ayip azamammapobiH Koaam emipiHe KambiCy gopmanapsiH mybezelini e32epmmi.
BypbIH azamammaslK X#ayankepuwiiiik casbiK mesey, caliayga KamsICy Hemece KoamobiK, YibiMOapaa
mywe 607y cuskmsi Gopmanobl apekemmepmeH wekmesce, by2iHoe o7 UudprbiK KAmbICy MeH
depeKkmepMeH MYMbIC MaoeHUemiH KamMmuobi.

®opmasobl azamammalk #ayankepwinik KaakcmaHoa 371eKmpoHObl YKiMem dpKbl/ibl My3e2e
acein kenedi. eGov nopmasbs! asamammapaa 700-0eH acmam MemsieKkemmik Kbi3Memke OH/1alH
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Kosmxemimoinik 6epedi. by xcyde azamammbiH KYKbIKMbIK MiHOemmMepiH (CanblK, mipKey, emiHiu,
wazbim bepy) HeeHindemin, «KambiCy 6HOPOKPAMUSICbIH» KbICKApPMMbl. Anadda, asamammsiH 6y
npouecmeei pesii KebiHe naccus mymbiHyubl 0eHeeliHoe Kasbin OmbIp: Kbi3Mem aaywsbl -
Hayankepwinik ueci emec, Uudpribik XyleHiH coHabl Hykmeci. OCbIOaH Kenin, «Uudpibik KambiCy» MeH
«YUPIbIK a3amammaiK» apacbiHOab! alibipMaulbiibIK mybsiHOatosb! [17].

belipecmMu azamammelik, 3#ayankepuwiinik - 6y KoeamHbIH 63 bemiHwe ylibimoacy ¢opmanapsi:
epikminiep K032a/ibIChl, OH/IAUH Nemuyus/iap, KpayogaHouHe, aseymemmik xcenioe2i azamammaik,
benceHdinik. CoHabl #cb110apbl KasakcmaHoa aneymemmik xcesisiep MeH mMecceHoxepepoe uugpribik
bIHMbLIMAKMACMbIK NeH KoaamoblK 6akbiiayoblH XaHa mypiepi  Kaabinmacmsi:  d3amammap
Memaekemmik wewimoepee nikip 6indipin, K02amobiK MOHUMOPUH2 Xcyp2i3edi, «open data» apkbi/ibi
Oepekmepdi canbiCMbipadbl. by ypoic «memeHHeH ¥Ooaapbl» 6azbimmaabl XayankepwiikmiH XaHa
MadeHuemiH myobipaos: [18,19].

MyHoal 6elpecmu besiceHOINIK aneymemmiK CeHiM MeH ©3apa Xayankepuwlizlikmi KaanbiHa
KenmipyoiH MaHbI30b! Kypasibl 60/16in omsbip. Lyon (2018) aman emkeHded, 3amaHayu Kozamoa bakbiiay
mek 6usikmiH Kypasbl @aHa emec, COHbIMeH Kamap 63apa xayanmali/ibiIkmbiH ¢opmacs!. E2ep azamam
bakbinayea eaHa yweipan Kolmad, e3i 0e wewim Kabbliidayea Kkamseicca - 6y «e3iH-63i pemmeldmiH
Koaam»  beneinepi. KaszakcmaH —xagoalbiHOa 6yn  aneyem  6ap, 6ipak on  a/ni mMOJbIK
UHCMUMYUUOHAI0aHRAH HCOK,

®opmasnobl aHe belipecMu xayankepwiikmiy e3apa 6alnaHbiCbl aneymemmik cascammbiH
muimOoiniiziH - aHbiIkmadmeiH Hezizei  ¢akmopaapobiH 6ipi  6o0sbin  mabbiiadel. Popmanobl  Hcyle
asamMammapaa 3aHobl XaHe UUDPIIbIK Kypandap YcbiHca, bedpecmu KamabiCy CeHiM MeH Opmakmabik
MadeHuemiH dambimaos! [20]. Ocbkl eki apHaHb! 6ipikmipy apKbi/ibl a/1eYyMemmiK Caacam mekK *#apoem
MeH 6aKblaay MexaHu3mi emec, KamabICy MeH 63apa CeHiM NAam@opmMackIHa alHanybl MyMKIH.

5. Tanoay xcaHe masnkpinay

5. 1. Macbnobik neH yugpsibik 6akbLiay apacbiHodabl 6aliaHbIC

KasakcmaHoazb! aneymemmik cascam COHabl OHX(bI/I0bIKMA admapneikmad
UUGPIaHObIPbIIRAHBIMEH, a/leyMemmiK KeMeKmi aiyuwbinapobiH yaeci meH eHbek besnceHdiniei
apacbiH0aabl mene-meHOiK cakmanmad omabip. ¥IMMbIK CMAmucmuKka 6rpockbiHbiH 2024 binizbl
depekmepiHe calKkec, pecnybuka xankbiHbIH 14,2%-bI Memaekemmik aneymemmik KemeK myprepiH
a/1aobl, aJ1 #YMbICNEH KaMmMbl12aHOapObiH 22, 7 %-bl ©3iH-63i #(YMbICNeH KAMMbIRAHOAp KamapbIHOA. by
Kepcemkiw  XanblKkmbiH —eneyai  6eniei  3KOHOMUKasblK, — 6esnceHOi  6os2aHbIiMeH, — aneymemmik
mayenodinikmiH cakmarsbin OMbIpeaHbIH Kepcemeo.

MyH0oal mene-meHci30ikmi myciHOIpY YuWliH aneyMmemmik Koa0ay MeH eHbek KambICybiHbIH 63dpa
6aliaHbICbIH KAPACMbIPaAH 3eH (kecme 1).

Kecme 1. 2018-2023 xbl0dp apasblabiHOaabl aneymemmik Kemekmi aaywbiidp meH eHbek
Kameicy deHeeli (natibi36eH)

Xbla1 | Oneymemmik KeMeK | EHbekKe Kkamesicy | O3iH-63i McyMbicneH | XKYMbICChI30bIK
anyuwibiiap yneci (%) Oeneelii (%) KammalaaHoap yneci (%) Oeneelii (%)
2018 11.6 69.3 25.1 4.9
2019 13.2 69.7 24.6 4.8
2020 14.8 68.1 23.9 5.0
2021 13.7 68.9 23.2 4.9
2022 14.0 69.5 22.8 4.8
2023 14.2 70.0 22.7 4.8

Jlepekke3s: KP ¥i1mmbik cmamucmuka 6ropocbi (2024).

KecmedeH b6alkayza 6onaobi: 2018-2023 binoap apasnbiabiHoa —a/ieymemmik — Kemek
anywblnapobiH yaeci 11,6%-0aH 14,2 %-2a 6CKeH, an 63iH-63i ¥yMbicneH KaMmmsizaHoap yieci 25, 1%-0aH
22,7%-2a OeliiH memeHoezeH. by ypoic aneymemmik mesiemOepoiH y/12arobiIMeH Kamap yeke eHbek
besiceHOiniziHiH basynasaHbiH Kepcemeoi. [lemek, aneymemmik Koa0ay cascamsl 3KOHOMUKAJIbIK
besiceHOiNNiKmi bIHMAaaHObIPYObIH OPHbIHA MAChIIObIK MiHE3-KV/1bIKMbIH CAKMAnybiHa XaHama mypoe
bIKnasn emyoe [14].

CoHbiMeH bipee, yugpabiKk 6akkbiay KypanoapbiHbIH Kywerol aneymemmik cascammasbl
yoepicmepdi exki mypai bazbimma e3eepmmi. bip »aabIHaH, OHbIH No3umusmi acepi balkasnaosl:
71eKMPOHObIK  6mIiHilumep MeH dsmoMammaHObIPbIIRAH MeKcepysiep aneyMmemmikK  KeMeKmiH
adinemmisieiH apmmeipbin, pecMu emec mabbiC any MeH KyxammslK 6ypmanayosbi asaldmmasl. EKiHWI
JHA_bIHAH, 6y xcylenepdiH Hecamusmi acepi 0e bap: anzopummaoik Kamesiep MeH «CaHObIK 20i1emMCi30iK»
azamammapobiH 630epiHe KambICMb! wewimoepze 0e2eH ceHimiH memeHoemedi. 2023 xcbiibl eOtinish
naamgopmacs! apKbisibl MIpKei2eH aneymemmik KeMekKe KambiCmbl emiHilumepoiH 19,4%-bi kameik
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Hemece aknapammabiH demKinikcizdiei cebebiHeH KaldmapbiiaaH (¥mmaik 4udpribik damy MuHUCmpiie,
2024). byn kepcemkiw yugpibik 6akbiaay xcydeciHiH 6ropoKpamusaibIK cunam dbin, d3amammap MeH
MemieKemmiK UHCMUmymmap apacbiH0adab! CeHim 0az0apbICbiH mepeHoemin ombipaaHbiH 0a1e/10eloi.

Ocbl 0epekmep Hezi3iHOe aseymemmik MacbliobikK NeH Uugp/bik 6akbiiay apackiHOaabl 63apa
6alinaHbiC NApadoKkchbl alKkbIH KepiHedi. bip azbIHaH, aneymemmik Kemekmi dasmomammaHobipy
adilemmiznikmi apmmaipbin, MemMIeKkemmik Koa0ay WapaadpbiHbIH AubIKMbIabIH KAMMAmMAacki3 emeoi.
Anadoa, ekiHWi XasbIHaH, an2opummoik 6akbiiayobiH Kyweroi azamammsiH depbecmiei MeH Ko2am
emipiHe besceHOi KamabiCybiH ascipemedi. by #az0aldob! «4udpibiKk NAMEPHAIUIM» peHOMEHI pemiHoe
cunammayaa 60/1a0bl, i2HU MemeKem a3amammaiH a/1-ayKambiH KAMMAamMAacki3 emyoi mexHOA02UA IbIK
memikmep apKbi/ibl pemmel OMbIpbIn, OHbIH MAHOAy epKiHdi2i MeH CybbekmisliK pesiH wekmeUloi.

5.2. 9neymemmik ceHimM MeH epKiHOIK Macesniesnepi

o/1eyMemmiK cascammabiH MuiMmoisieiH aHbikmadmeiH 6acmel pakmopaapobiH 6ipi ceHim oeHeell.
Eeep azamam memaekemmik uHCmumymmapobiH a0iidiziHe ceHbece, aneymemmik 6baz0apiamanapobiH
makcammal acepi memeHoelodi. 2023 xwbiabl KP AKnapam oHe KoaamobiK 0amy MUHUCMPIII2IHIH
«K02amObIK CeHiM UHOeKCi» 3epmmeyiHoe XabiIKmbiH mekK 43%-bi 2aHa aneymemmik a0inemmisnik neH
Kkemek 66/1y0iH aWbIKMbI&bIHA KAHA2AMMAHAMbIHbIH KEPCEMKeH.

CeHim 0agdapbickbl KebiHe uugp/ibik 6akbiaay xyldenepiHiH auwbik emecmieimeH 6alnaHbICmel.
Asamam aneymemmik xaopoem any KesiHoe e3 0epekmepiHiH Kanal Koa0aHbIambiHbIH b6iameddi, an
wewim Kabbiioay yoepici  myciHOipiimeloi. by xazdaloa uudpabiK  xHcyldenep  muimMoiiK
myObIpaaHbIMeH, epKiHOIK ce3iMiH memeHdemeo.
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MemiiekeTKe JKaIbl OJIeyMETTIK Hudpsix XKexe nepexrepain
CEeHIM JIeHTeMi SMIJIETTIIIKKE CEHIM KbI3BMETTEpIiH  Kayilci3IiriHe ceHiMm
THIMILIITIHE
KaHaraTTaHy

Cypemn 1. Asamammap0obiH asieymMemmik UHCMUMYMmMApaa ceHimi ¥coHe yugpibik xcyldenepoi
Kabbinoay oeHeeli (%)
Jlepekke3: KP Aknapam xaHe Koaamoblk oamy muHucmpiiei (2023), Ljugprbik oamy muHUcmpiei
(2024).

Cypem 2 manimemmepi napadokcmel ypoicmi Kkepcemeoi: UudpribIK, Kbi3mMemmepoiH muimoisieiHe
KaHazammaxy 61%-0aH 74%-2a deliiH eckeH, 6ipak x3eke oepekmepoiH KayincizoieiHe ceHim 45%-0aH
38%-2a OeliiH memeHOezeH. byn asamammapobiH mexHosnoeusea bedimoenin, 6ipak busikke OeceH
CeHiMIH #02aimbin 0MbIPaaHbIH 0as1e/10edd.

CeHim MeH epKiHOIK apackiHOaab! by/1 Kapama-KadluwiblibiK a1eymemmik cascammasabl 6acmai CbiH-
kamepoiH 6ipi 6osbin ombIp. bip XaabIHaH, UuGpPbIK xcylenep aneymemmik 6aKbiIayobl «HYMCAK»
emedi A2HU adam epkKiHoi2iH weKkmeyci3, 6ipak #acwipbiH 6akkl1ay mexaHusMimeH 6ackapaosl. EKiHWI
JHARbIHAH, a3amammaiK b6esnceHoiIiK 0as1 0Cbl UUGPIIbIK KeHicmikme xaHa belipecmu apHanap apKbisisl
ecin Kenedi: oHnAalH nemuyusaap, aneymemmik xcobanap, epikminep K032asbiCbl, KpayopaHouHe
naameopmanapsi. bys - 6akeiiay MeH KamsICyobiH 6ip Yakbimma apmybl, SaHU «KambICYWbl 6AKbLIAY»
MaOeHUemiHiH Kaabinmacysbi.

on1eyMemmiK epKiHOIK YabiMbl KACCUKA/IbIK Aubepanobik MagbiHacbiHOa (MaHoay epkiHdizi, ce3
XHoHe ic 6ocmaHObIdbl) wekmeysii mycCiHiK emec, Kazipei KoHmMeKcme o1 Yu@p/ibik aBmMOHOMUSIHbI -
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depekmepee ueslik emy, as20pumm wewimiH myciHy yaHe 63 NikipiH 6i10ipy MyMKiHOi2iH Kammuob!. E2ep
6w/1 KVKbIKMap Kammamachi3 eminmece, yudprbik mMoOepHU3auus epKiHOIKMIH XaHa wekmeysepiH
myabi3aosb.

6. KopbImbIHObI #(aHe YCbIHbICMAp

KasakcmaHdaabl aeyMmemmik cascammabiH Kasipei 0amy KeseHi Kypoesi KaduwlblibIKmapmeH
cunammanaobl. bip »asbiHaH, Memiekem a/eyMemmik Kopaay MeH ajeymemmik adiiemminikmi
Kammamackiz emy 6a2bimbiHOA efieysi UHCMUMYUUOHAIObIK YaHe Yuprbik pegopmanap xypaizin
ombIp. EKiHWI xcagbiHaH, 6yn pegopmanap aneymemmik MAacbiiObIKMbIH Kyweri MeH Uugpibik
b6akbi1ayobiH apmybIHa aKenin, asamammapobiH benceHoiniei MeH epKiHOi2iHe X aHa wekmeysiep
myabi3yoa.

3epmmey  Homuxenepi  KepcemkeHoel,  aneymemmik — caacammsbiH  mMuimMoiiiei  mek
KapX3CbIJIGHObIPY KenemMiMeH emec, ad3amammesiH Koaamoaabl besnceHoi pesiimeH XoHe Uyudpribik
Hayankepwinik madeHuemimeH aHbikmanaobsl. 2018-2023 #bindap apasnbidbiHOa a/ieymemmik Kemek
anywibinaposbiH yaeci 11,6 %-0aH 14,2 %-2a ©CKeH, an 63iH-63i YMbICNeH KamMmbl2aHOapobiH yaeci 25, 1%-
0aH 22,7 %-2a delliH azalizaHd (KP ¥nmmeik cmamucmuka 6ropocs, 2024). byn ouHamuka aneymemmik
KemekmiH eHbek besiceHOini2iH bIHMAanaHobIpyWbl KypaadaH 2epi, mayendinikmi mypakmaHobipamaiH
Heyleee aliHasibin 6apa ¥amkaHbiH atizakmadosbl. CoHbIMeH Kamap, aseymemmik mesiemoep KeJiemiHiH
ecyi MeH alimakmabiK mabbic meHci30i2iHiH cakmasybl eHbek neH mabbicmbiH a0inemmi 6eniHyiH 6y3bin
omabIp.

L{ugpnaHobipy yoepici aneymemmik cascammaiH SKIMWIIIK muiMmOifi2iH apmmbIpaaHbIMeH,
a/leyMemmiK CeHiM MeH ad3amammelK epKiHOIKKe KOoCbIMWAa CbIHakmap oakenodi. 2023 wbiniabl
anleyMemmiK — cayasHamanaapaa calkec, asamammapobiH 74%-bl  31eKMPOHObI  Kbi3MemmepoiH
bIH2al/ibl/IbIebiH MOUbIHOARAHbIMEH, meK 38%-bl 2aHa Xeke 0epekmepiHiH KayincizoieiHe ceHedi (KP
AKZM, 2023). byn kepcemkiw yugpibik 6akbiiayobiH Kocamoa “»#ackipbiH busik gopmackiHa” aliHaasin,
CeHiM MadeHuemiHiH ascipeyiHe acep emin ombipaaHbiH 0asendelidi. Ocbiiadiuwa, Kasipei aneymemmik
cascam MuiMOITIKMIH MeXHUKA/IbIK  e/iuuemoepiHe 6ackiMObIK 6epin, 3MUKA/IbIK MaHe MadeHu
acnekmiziepiH eKiHWi Ke3eKKe bIChIpbinN KOURAH.

3epmmey Hamuxcenepi 6olbIHWA Kesieci Heaizei My#bipbIMOAap MeH YCbIHbICMAp #Acasaob:

BipiHwideH, aneymemmik cascammsiH 6acmsi MiHOemi - aneymemmik mayendinikmi asadmsin,
azamammaiH eHbekke, binimee xaHe 63 0amybiHa bIHMACbIH dpmmaipy 6osybl muic. O yWwiH
a/leyMemmiK KemMeK WAapmmbl XaHe bIHMAnaHobIpywsl cunamka ue 60/ybl Kaxcem. Mabicasbl,
aneymemmik 1epoem anywbiHbl Kaldma okbimy 6a20apiamacsiHa KambsIiCMbIpy Hemece KO2AaMObIK,
HYMbIC APKbIIbI KORAMaa Kalma uHme2pauussiay wapandpbiH Kywedmy kKepek. byn 6asbimma
“aneymemmik say4yep” Hemece “eHbek 6OHYCbI” XcydeciH eHei3y - Mackbl10bIKMbIH A10bIH dsy2a MuUimMoi
Kypas 60/IMakx,.

EKiHwWwiOeH, uugpribiK mpaHcgopmayus mek muiMmOiTiK NeH Xeoendik YuliH emec, a0i1emmislik NeH
awbIKMbIK  KaauodanapbiHa Heeizoenyi Kepek. Lugprbik xcylenepde wewimMm Kabbiaday npoueci
MYyCiHOIpinemiH, a0in1 XaHe WaabiIMOaHy MyMKiHOi2I 6ap KypbliibiMOa Xcy3ez2e acybl Kaxcem [16].
“Explainable Al” »eHe “Data Responsibility” cmaHoapmmapeiH eHeizy azamammaiH 63 0epekmepiHe
uesik emyiH KaMmmamachkis emin, Memiekemmik Naamgopmanapaa 0ezeH ceHimoi apmmabipaosi.

YwiHwioeH, aneymemmik cascammabiH mabbicmsi 60ybl UHCMUMYYUOHAIObIK YaHe MadeHU
¢akmopnaposkiH yinecimiHe 6alnaHbicmesl. [lamepHanucmik odaay meH “memiekem 6apiH weweoi”
MYyCiHi2i azamammelik xayankepwinikmi wekmeloi. CoOHObIKMAH Ko2amoa “3apoem anyuibl” emec,
“kambicywsbl azamam” 6elHeciH Kaabinmacmsipy MAaHbI30bl. by ywiH Uugpibik cayammsbi/bik
bazoapnamanapbl MeH asamammslK —bacmamanapobi  (BOJIOHMEPIK, KpayopaHOuHe, OHAAUH-
MOHUMOPUH2) K0a10ayObl KeHelmy Kaxcem.

TepmiHwioeH, ceHiM MeH epKiHOIK apacbiHOagbl mene-meHOIKmi cakmay - yugpsibik 0ayipoeei
anleyMmemmiK MemseKkemmiH Heeizei MUcCcuschl. L{ugprbik 6akbiiay meH aneymemmik a0i1emminikmi
yanecmipy ywiH aneymemmik wewimoepoi Kabbiioay yoepiciHoe Koaamobik 6akkiiay meH depekmepoiH
awbIKMbidbiH - apmmsbipy Kaxem. “Open Data” HeeiziHOe2i aneymemmik MOHUMOPUHE HCoHe
azamammapobiH “Digital Qoldau” cuskmai Kepi 6aliaHbIC N1aM@opManapbiHa KambiCybl OCbl CeHIMOI
KasanbiHa KeamipyoiH muimoi #coJibl 60/IMAK.

beciHwideH, aneymemmik cascammaiH aUMakmabik aHe 0emMoepapusiibikK MeHeepiMiH Hbikadmy
Kepek. AybloblK almakmapoa Uu@psbiK UHGPAKypbiibiMObl emindipy, uHmepHem neH eGov
KbI3MemmepiHiH canacbiH dpmmbIpy YCoHe Xepailikmi ©3iH-63i 6ackapy opeaHOapbiHA aaeymMemmik
Hayankepwinik GyHKYusAapbiH bepy kaxcem. by azamammapobl meK mymbiHyUlbl emec, KORamobiK
cepikmec pemiHoe Kepyze MyMKIiHOIK 6epedi.
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Xannel aneaHda, 3epmmey  HaMuXcenepi  aeymemmik — CcascammabiH — Kaszipei  Ke3eHiH
KamMKOpPJIbIKMAH cepikmecmikke Kewly 0ayipi pemiHOe cunammadlosl. byn keseHOe memiekem neH
asamam apacbiHoasbl KamsiHAc “bepywi - anywel” ynziciHeH “opmak, xayankepuwinik” gpopmamsiHa
aybicybl muic. Tek ocbiaal bongaH »cazodadoa aneymemmik cascam ©3iHiH Hezizel MUCcusckbl - adam
anieyemiH dambimy, aneymemmik adiiemminikmi KaMmamachi3 emy JaHe CeHimee HezizoenzeH Ko2am
KYpy MiHOemiH opbiHOal aaaosbi.

3epmmey HamuxcenepiHiH Meopusi/ibiK MaHbI3bl - 3/1leYyMemmiK MAckbl/IObIK NeH Yudp/ibik 6akkiiay
apacbiHoaabl 63apa 6aliaHbIC MexaHu3mi aneawl pem xcylesni mypoe Kapacmbipblibin, “Uugpibik
xayankepwinik” yabiMbl a1€yMemmik cascam masaoaybiHbiH Kypamoac besiei pemiHoe yCbiHbI0bl. A
NPAKMUKA/IbIK MAHbI3bI - AJIbIHRAH MYXbIPLIMOAP a/1eYMeMMIK Cascammal ¥emindipy, memaekemmik
bazoapaamanapobl ¥obanay aHe UudpbiK MpaHCHOPMaUUsHbIH aaeyMmemmik candapbiH bazanay
yoepicmepiHoe Kos10aHyaa MyMKiHOIK bepedi.

KopbimbiHObIIal  Kene, KazakcmaHoazbl —aneymemmik — cascammabid mabbiCbi  YUppIibIK
MexHo102usIapobIH 0amybIMeH emecC, a/eyMemmIK CeHiM MeH d3amammabiK Xayankepulilikmi
HbIRArobIMeH eJieHyi muic. di1eyMmemmik a0i1emmisiik neH uugpsbiK muiMmOisikmiH mene-meHoieiH
cakmay 3amaHayu aeymemmik mMemaekemmiH CmpamezusisibiK Makcamabl #aHe mypakmsl 0amyobiH
bacmsi wapmei.
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Abstract

The relationship between emotional regulation and internet use patterns has emerged as a
critical area of psychological research in the digital age. While personality traits have been
extensively studied as predictors of internet addiction, the role of emotional regulation strategies
in the development and maintenance of problematic internet use remains underexplored. This
article examines contemporary theoretical perspectives on how individuals' capacity to regulate
emotions influences their engagement with digital technologies. Drawing on recent empirical
evidence and theoretical frameworks from affective neuroscience and clinical psychology, we
explore the mechanisms through which adaptive and maladaptive emotional regulation strategies
may contribute to or protect against problematic internet use patterns.

The study synthesizes findings from multiple research domains, including cognitive-
behavioral approaches to internet addiction, emotion regulation theory, and self-determination
theory. Evidence suggests that individuals who rely heavily on avoidance-based emotional
regulation strategies, such as suppression or distraction, may be more vulnerable to developing
problematic internet use patterns. Conversely, those who employ adaptive strategies, including
cognitive reappraisal and mindfulness-based approaches, demonstrate greater resilience against
excessive internet engagement. The compensatory internet use theory provides a framework for
understanding how individuals may turn to online activities as a means of regulating negative
emotional states when other coping mechanisms are insufficient.

This theoretical analysis also considers the bidirectional nature of the relationship between
emotional regulation and internet use. Problematic internet engagement may further compromise
emotional regulation capacities through mechanisms such as reduced real-world social
interaction, disrupted sleep patterns, and decreased engagement in offline activities that typically
support emotional wellbeing. The article discusses implications for prevention and intervention
strategies, emphasizing the importance of emotional regulation skills training in addressing
problematic internet use. Future research directions are proposed, including the need for
longitudinal studies examining developmental trajectories of emotional regulation and internet
use patterns, as well as intervention studies testing the efficacy of emotion-focused therapeutic
approaches in treating internet addiction.

Keywords: emotional regulation, problematic internet use, internet addiction, coping
strategies, compensatory use, cognitive reappraisal, avoidance behaviors, digital wellbeing

Introduction

The proliferation of internet-connected devices and the ubiquity of digital technologies have
fundamentally transformed human social interaction, information access, and leisure activities. While
the internet offers unprecedented opportunities for connection, learning, and entertainment, concerns
about problematic use patterns have grown exponentially over the past two decades. Problematic
internet use, characterized by excessive engagement with online activities that interferes with daily
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functioning, has been associated with various negative outcomes including academic and occupational
impairment, relationship difficulties, and compromised psychological wellbeing.

Current research on internet addiction has predominantly focused on demographic factors,
personality traits, and psychiatric comorbidities as risk factors. However, a crucial gap exists in
understanding the dynamic psychological processes that mediate the relationship between individual
vulnerabilities and actual internet use behaviors. Emotional regulation — the capacity to monitor,
evaluate, and modify emotional reactions — represents a fundamental psychological skill that influences
how individuals cope with stress, manage interpersonal relationships, and make decisions about
behavior.

The purpose of this theoretical article is to synthesize current knowledge on the intersection of
emotional regulation strategies and problematic internet use, providing a comprehensive framework for
understanding this relationship. By examining mechanisms through which emotional regulation
capacities influence internet engagement patterns, this work aims to inform both research and clinical
practice in addressing digital wellbeing concerns.

Literature Review

Research on emotional regulation has identified two primary categories of strategies: antecedent-
focused and response-focused regulation. Antecedent-focused strategies, such as cognitive reappraisal,
involve modifying emotional responses before they fully develop by reinterpreting the meaning of
emotion-eliciting situations. Response-focused strategies, including expressive suppression, involve
managing emotional responses after they have been generated. Extensive evidence demonstrates that
habitual use of different emotional regulation strategies is associated with distinct psychological
outcomes, with cognitive reappraisal generally linked to better mental health and suppression associated
with increased psychological distress.

Studies examining internet use patterns have revealed that individuals vary considerably in their
motivations for online engagement. While some users approach the internet primarily for instrumental
purposes such as information seeking or task completion, others engage with digital platforms to
manage emotional states. This latter pattern, often termed compensatory internet use, has been
identified as particularly relevant to understanding problematic use. Research indicates that individuals
who report using the internet primarily to escape negative emotions or avoid dealing with real-world
problems are at elevated risk for developing addictive use patterns.

Emerging evidence suggests meaningful connections between emotional regulation difficulties
and various forms of problematic internet use. Studies have found that deficits in emotional regulation
predict greater social media addiction, problematic gaming, and compulsive online shopping. Individuals
with poor emotional regulation skills may turn to internet activities as a means of mood modification,
finding temporary relief from negative emotional states through online engagement. However, this relief
is often short-lived and may contribute to a cycle of increased internet use and worsening emotional
wellbeing.

Theoretical Framework

The compensatory internet use theory provides a valuable framework for understanding the
relationship between emotional regulation and problematic internet engagement. According to this
theory, individuals may use the internet to compensate for psychological needs that are not being met
through offline activities. When faced with negative emotions or stressful life circumstances, individuals
with limited emotional regulation skills may rely disproportionately on internet activities to achieve
mood regulation. The immediate gratification and emotional numbing provided by certain online
activities can reinforce this pattern, potentially leading to problematic use over time.

Self-determination theory offers additional insights into this relationship by emphasizing the role
of basic psychological needs — autonomy, competence, and relatedness — in motivating behavior.
Individuals who struggle with emotional regulation may experience difficulties satisfying these needs in
offline contexts, leading them to seek fulfillment through online activities where they can exercise
greater control over social interactions and experience immediate feedback regarding their competence.
The structured nature of many online environments may be particularly appealing to those who find real-
world emotional experiences overwhelming or unpredictable.

The cognitive-behavioral model of internet addiction emphasizes the role of maladaptive
cognitions and behavioral patterns in the development of problematic use. From this perspective,
individuals with poor emotional regulation may develop problematic beliefs about the internet's capacity
to meet their emotional needs, viewing online activities as the primary or most effective means of
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managing negative affect. These cognitions, combined with deficient self-regulation skills, contribute to
a pattern of excessive internet use despite negative consequences.

Methodology Considerations

Empirical investigation of the relationship between emotional regulation and problematic internet
use requires careful methodological consideration. Researchers must employ validated measures of both
constructs, recognizing that emotional regulation is multidimensional and encompasses various
strategies with distinct outcomes. The Difficulties in Emotion Regulation Scale and the Emotion
Regulation Questionnaire represent commonly used instruments that assess different aspects of
emotional regulation capacity and strategy use.

Assessment of problematic internet use similarly requires nuanced measurement approaches.
Generic internet addiction scales may fail to capture the diversity of problematic use patterns, as
difficulties with social media, gaming, and information seeking may reflect distinct underlying
psychological processes. Researchers should consider using domain-specific measures alongside general
assessments to capture the full spectrum of problematic use patterns.

Longitudinal research designs are particularly valuable for understanding the temporal
relationship between emotional regulation and internet use. Cross-sectional studies, while informative,
cannot establish whether emotional regulation difficulties precede problematic use or result from it.
Experience sampling methods and daily diary studies offer promising approaches for examining within-
person fluctuations in emotional states and internet use patterns, providing insights into the dynamic
processes linking these variables.

Results and Discussion

Synthesis of available evidence reveals several key patterns regarding the relationship between
emotional regulation and problematic internet use. First, individuals who report greater difficulty
identifying and describing emotions demonstrate elevated rates of problematic internet engagement
across multiple domains. This alexithymic tendency may contribute to internet addiction by limiting
individuals' capacity to recognize and address emotional needs through adaptive offline activities.

Second, habitual use of avoidance-based emotional regulation strategies, including suppression
and behavioral avoidance, consistently predicts problematic internet use. These strategies may lead
individuals to seek immediate escape from negative emotions through internet activities rather than
engaging in more adaptive coping responses. The temporary relief provided by online engagement
reinforces this pattern, potentially contributing to escalating use over time.

Third, research indicates that the relationship between emotional requlation and internet use may
be mediated by specific motivational factors. Individuals with poor emotional regulation who use the
internet primarily for mood enhancement or escape demonstrate more problematic use patterns than
those who engage with digital technologies for other purposes. This finding suggests that emotional
regulation difficulties may be particularly relevant for understanding specific subtypes of problematic
use characterized by compensatory motivations.

The bidirectional nature of the relationship between emotional regulation and internet use
deserves particular attention. While emotional regulation difficulties may predispose individuals to
problematic internet engagement, excessive internet use may further compromise emotional regulation
capacities. Reduced engagement in offline activities that support emotional wellbeing, such as physical
exercise and face-to-face social interaction, combined with disrupted sleep patterns common among
excessive internet users, may create a negative feedback loop that perpetuates both emotional
dysregulation and problematic use.

These findings have important implications for prevention and intervention efforts. Programs
designed to prevent internet addiction should incorporate emotional regulation skills training as a key
component. Teaching individuals to recognize emotional states, employ adaptive regulation strategies
such as cognitive reappraisal, and engage in alternative activities for mood management may reduce
vulnerability to problematic internet use. For individuals already experiencing problematic use patterns,
therapeutic interventions that address emotional regulation difficulties alongside internet-specific
behaviors may yield more comprehensive and lasting outcomes.

Conclusions

This theoretical analysis highlights the crucial role of emotional regulation in understanding and
addressing problematic internet use. While personality characteristics have been extensively studied as
predictors of internet addiction, the dynamic processes through which individuals manage emotions
represent an underappreciated factor in the development and maintenance of problematic use patterns.
Individuals with limited emotional regulation skills, particularly those who rely heavily on avoidance-
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based strategies, appear to be at elevated risk for developing problematic internet engagement as they
turn to online activities as a primary means of mood management.

The bidirectional relationship between emotional regulation and internet use suggests that
interventions must address both factors simultaneously. Enhancing emotional regulation capacities
through skills training may reduce reliance on internet activities for mood management, while reducing
excessive internet use may free time and energy for engagement in offline activities that support
emotional wellbeing. Integration of emotional regulation-focused approaches with existing cognitive-
behavioral treatments for internet addiction represents a promising direction for clinical practice.

Several important questions remain for future research. Longitudinal studies examining the
developmental trajectories of emotional regulation and internet use from adolescence through
adulthood could illuminate critical periods for intervention. Investigation of cultural variations in the
relationship between emotional regulation and internet use would enhance understanding of how
sociocultural context shapes both emotional expression norms and patterns of digital technology
engagement. Finally, intervention research testing the efficacy of emotion-focused therapeutic
approaches in treating internet addiction is needed to establish evidence-based practices.

As digital technologies continue to evolve and become increasingly integrated into daily life,
understanding the psychological factors that influence healthy versus problematic use patterns becomes
ever more critical. By recognizing the central role of emotional regulation in shaping internet
engagement patterns, researchers and clinicians can develop more comprehensive approaches to
promoting digital wellbeing. This theoretical framework emphasizes that addressing problematic
internet use requires attention not only to online behaviors themselves but also to the fundamental
emotional regulation skills that influence how individuals navigate the challenges of modern digital life.

References

1. Brand, M., Young, K. S., Laier, C., W6lfling, K, & Potenza, M. N. (2016). Integrating
psychological and neurobiological considerations regarding the development and maintenance of
specific Internet-use disorders: An Interaction of Person-Affect-Cognition-Execution (I-PACE) model.
Neuroscience & Biobehavioral Reviews, 71, 252-266.

2. Caplan, S. E. (2010). Theory and measurement of generalized problematic Internet use: A two-
step approach. Computers in Human Behavior, 26(5), 1089-1097.

3. Davis, R. A. (2001). A cognitive-behavioral model of pathological Internet use. Computers in
Human Behavior, 17(2), 187-195.

4. Gratz, K. L., & Roemer, L. (2004). Multidimensional assessment of emotion regulation and
dysregulation: Development, factor structure, and initial validation of the Difficulties in Emotion
Regulation Scale. Journal of Psychopathology and Behavioral Assessment, 26(1), 41-54.

5. Gross, J. J., & John, O. P. (2003). Individual differences in two emotion regulation processes:
Implications for affect, relationships, and well-being. Journal of Personality and Social Psychology, 85(2),
348-362.

6. Kardefelt-Winther, D. (2014). A conceptual and methodological critique of internet addiction
research: Towards a model of compensatory internet use. Computers in Human Behavior, 31, 351-354.

7. Kuss, D. J., & Griffiths, M. D. (2017). Social networking sites and addiction: Ten lessons learned.
International Journal of Environmental Research and Public Health, 14(3), 311.

8. Li W., OBrien, J. E., Snyder, S. M., & Howard, M. O. (2015). Characteristics of internet
addiction/pathological internet use in U.S. university students: A qualitative-method investigation. PLoS
ONE, 10(2), e0117372.

9. Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic
motivation, social development, and well-being. American Psychologist, 55(1), 68-78.

10. Wegmann, E., Stodt, B., & Brand, M. (2015). Addictive use of social networking sites can be
explained by the interaction of Internet use expectancies, Internet literacy, and psychopathological
symptoms. Journal of Behavioral Addictions, 4(3), 155-162.

11. Young, K. S. (1998). Internet addiction: The emergence of a new clinical disorder.
CyberPsychology & Behavior, 1(3), 237-244.

108



XVII INTERNATIONAL SCIENTIFIC CONFERENCE. STOCKHOLM. SWEDEN. 28-29.10.2025

Technical sciences

GREEN TECHNOLOGY AND INNOVATIVE SMART SORTING ROBOTS

Ayshan Khalafova

Azerbaijan State University of Oil and Industry, Instrument engineering department, master
Kamala Aliyeva

Azerbaijan State University of Oil and Industry, Instrument engineering department, prof.
20 Azadlig Ave., AZ1010 Baku, Azerbaijan

Abstract

Green technologies aim to minimize waste by efficiently using natural resources and shifting
toward clean energy systems. The term green technology covers any innovation designed with
environmental protection in mind—from the production process to end use. It represents an
evolving area of technology that seeks to reduce the pressure on natural resources as consumption
continues to grow faster than renewal rates. The main purpose of these technologies is to mitigate
climate change, protect the ecosystem, reduce dependency on non-renewable resources such as
fossil fuels, and repair environmental damage.

Although green technologies offer multiple environmental and economic benefits, their
large-scale adoption still faces several challenges before becoming mainstream. In recent decades,
the green technology sector has developed rapidly, creating new opportunities for investment and
employment. The article highlights the importance of innovation and technological advancement
in achieving sustainable development.

Special attention is given to smart sorting robots, which represent one of the most practical
applications of green technology in waste management. These systems, equipped with artificial
intelligence and control mechanisms, play a crucial role in minimizing environmental pollution by
improving recycling accuracy and resource recovery. At the same time, they contribute to cost
reduction and social benefits through energy savings and job creation.

However, the effective implementation of such technologies requires adequate financial
support, infrastructure, and cooperation between public and private sectors to ensure long-term
sustainability. The paper also provides an overview of the working principles of smart sorting
robots and discusses their main operational challenges and possible solutions.

Keywords: Green technology, innovation, intelligent sorting robots, recycling.

Introduction

Green technology refers to the development and implementation of products, services, and
processes that are environmentally friendly and sustainable. One exciting application of green
technology is the use of innovative smart sorting robots. These robots are transforming waste
management and recycling processes, helping to reduce waste, improve resource recovery, and minimize
environmental impact. Key benefits of Smart Sorting Robots in Green Technology are improved recycling
efficiency, reduction of contamination, energy efficiency, data-driven insights, cost savings. Traditional
waste sorting can be labor-intensive and inaccurate. Smart sorting robots, often powered by Al and
machine learning, can quickly and accurately identify and sort different types of materials such as
plastics, metals, paper, and organic waste. This improves the efficiency and effectiveness of recycling
systems, increasing the overall recycling rate. One of the challenges in recycling is contamination, where
non-recyclable materials are mixed with recyclables, making the entire batch unusable. Smart robots,
equipped with vision systems and sensors, can precisely detect and remove contaminants, ensuring
cleaner and higher-quality recycled materials. Many smart sorting robots are designed to operate with
energy efficiency in mind. By automating the sorting process, these robots can reduce energy
consumption associated with manual labor and inefficient sorting techniques. While the initial
investment in smart sorting robots may be high, over time, they can reduce operational costs. Automation
can lower the need for human labor, reduce errors, and increase throughput, leading to overall cost
savings for waste management facilities. Robots often collect data on the types and quantities of waste
being sorted. This data can be used to improve waste management practices, optimize recycling
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processes, and even help municipalities or businesses make informed decisions about waste reduction
and sustainability goals. Smart sorting robots typically use a combination of sensors (such as optical
sensors, infrared, and X-ray technology), computer vision, Al algorithms, and robotic arms to perform the
sorting tasks. General overview of the process consists next steps: material detection (robots use cameras
and sensors to identify the materials in the waste stream), sorting (the robots classify and separate the
materials into distinct categories plastic, glass, metal, paper, etc.), removal (the robots physically pick up
and remove the sorted items from the conveyor belt using robotic arms or other mechanical systems, and
processing (the sorted materials are sent to the appropriate recycling stream for further processing).

Process automation can help businesses stay competitive by giving them access to the latest
technological advances. By using Process automation businesses can keep up to date with the latest
technologies, allowing them to remain competitive in their industry. Also, process automation has many
benefits for businesses, from reduced labor costs to better customer service. By automating routine
repetitive tasks, businesses can free up their employees so they can focus on more complex and more
important work. In addition, process automation can help businesses save money and remain competitive
in their industry. As businesses continue to look for ways to maximize their efficiency and productivity,
process automation can be a useful tool. When choosing process automation software, the following key
factors should be considered:

a) Possibilities of automation, where you must ensure that the software you choose has the
necessary capabilities to automate specific processes considering what tasks you need to automate, such
as data entry, document processing, and customer service.

b) Scalability, where software needs to scale with your business, looking for software that can be
easily upgraded to handle a larger workload.

¢) Cost, being sure to budget for the cost of the software, any associated hardware, and any
additional services you may need.

d) Safety and security are paramount when choosing process automation solution, making sure the
software you choose has the necessary measures in place to protect your data.

When choosing process automation software for business, there are several features to look out
for that can help ensure the success of your automation project. First, look for a software solution that
offers scalability and flexibility in terms of the number of processes and applications it can automate.
This will allow you to automate a wide range of tasks, from simple repetitive processes to complex and
more complex ones. Then look for a solution that provides easy integration with existing systems and
applications. Good process automation software should easily and quickly connect to existing systems
and applications so that it can automate the necessary processes with minimal disruption and effort.
Also, look for a software solution that offers robust security and data protection features. This is
especially important for businesses that deal with sensitive customer data or other sensitive information.
Finally, look for process automation software that offers good customer support and training. A good
process automation solution should provide a range of training options as well as customer support to
ensure that you and your team stay up to date with the latest software features and capabilities. With
these factors in mind, you can be sure that you have chosen the right process automation software for
business and maximize the success of automation projects.

Z-number has been researched recently and Zadeh [11] offered concept Z-number in the "A Note
on Z-numbers". Z-number is the principal notion that is based on fuzzy logic. The point of departure in
generalized theory of uncertainty is the concept of a restriction, generalized constraint [12]. Zadeh
measured the probability of fuzzy events. This approach was used to convert Z-number to classical fuzzy
number [13].

Generally, to respond to the quality guarantee of the enterprise software, the standard procedure
for the preparation of the guarantee program is required. In the preparation of the program guarantee,
the standard procedure is more necessary than the modifications among the IT command. In the standard
procedure of preparing the program guarantee, my main step is to determine the method of preparing
the most suitable program guarantee. For solution to this problem, approach under Z information is
offered. This approach was chosen because it can provide the best alternative from various alternatives.

1. Basic Principles of Green Technology

Green technologies broadly encompass innovations aimed at improving the environment and
resource efficiency. They range from renewable energy solutions such as solar and wind power to
advanced waste management solutions and environmentally friendly materials.

At the heart of the design is a commitment to sustainability, which aims to minimize environmental
footprints, conserve resources and promote energy efficiency. These technologies are critical to
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addressing global environmental challenges such as climate change and resource scarcity and mark a
significant shift from traditional practices to sustainable alternatives. The main goal of green technology
is to reduce the negative impact on the environment and use natural resources more efficiently. To
achieve these goals, based on the principles of economics, waste reduction and increased reuse are
ensured. For example, renewable energy technologies (solar and wind energy) reduce dependence on
fossil fuels and provide cleaner energy sources. These technologies further help reduce carbon emissions
and improve air quality. There are also some challenges associated with the implementation of green
technologies. The implementation of these technologies requires financial resources and advanced
infrastructure. Updating old technologies and adapting new technologies sometimes takes time and may
not be efficient. In addition, some companies and countries may not show sufficient interest in
implementing green technologies, which complicates and delays large-scale changes. Climate change is
one of the biggest challenges of today. Green technologies play an important role in mitigating the
effects of climate change. It is possible to reduce greenhouse gas emissions, minimize waste and
contribute to environmental protection by implementing cleaner technologies. The application of green
technologies also provides an opportunity to protect water resources and reduce pollution. There are
several innovative solutions in the field of green technology. For example, solar energy panels and wind
turbines ensure the use of renewable enerqy sources. In addition, smart devices and intelligent control
systems save enerqgy and create a more environmentally friendly environment for homes and workplaces.
Smart sorting robots are also interesting examples of green technology. These robots provide automatic
waste sorting and speed up recycling. By separating different materials, it is possible to reduce the volume
of waste and increase reuse. This not only benefits the environment but also improves efficiency.

The basic principles of green technology focus on the development and application of
environmentally sustainable solutions that aim to minimize harm to the environment while promoting
the efficient use of resources. These principles integrate sustainability into various industries, helping
reduce negative environmental impacts and enhance long-term ecological well-being. Here are the core
principles of green technology:

- Sustainability- Green technology focuses on meeting today’s needs without compromising future
generations. It aims to reduce pollution, conserve natural resources, and maintain ecological balance
over time.

- Resource Efficiency- This principle emphasizes the optimal use of raw materials, water, and
energy. Efficient design and reuse strategies reduce waste and production costs.

- Renewable Energy- Green technology emphasizes the use of renewable energy sources that are
clean, sustainable, and have a minimal impact on the environment. Examples include solar power, wind
enerqgy, hydropower, geothermal energy, and biomass. These enerqgy sources produce little, or no
greenhouse gas emissions compared to fossil fuels.

- Pollution Reduction- Developing cleaner production methods and eco-friendly materials helps
reduce pollution in air, water, and soil.

- Waste Reduction and Recycling- Green technology encourages the reduction, reuse, and recycling
of materials to prevent waste accumulation and promote the circular economy. This can involve
designing products that are easier to recycle, implementing waste-to-energy technologies, and
developing smart waste management systems (such as sorting robots) that improve recycling rates.

- Ecosystem Protection- Green technologies aim to protect biodiversity and ecosystems by
promoting sustainable farming, construction, and industrial practices.

- Green Building and Design- Green technology is often applied in the construction and design of
buildings that are energy-efficient, environmentally friendly, and resource-conscious. Techniques such as
passive solar heating, energy-efficient lighting, and the use of sustainable materials reduce the
environmental impact of construction and provide long-term savings in energy and water consumption.

- Innovation and Clean Technologies- At its core, green technology encourages continuous
innovation to develop new technologies that are less harmful to the environment while offering practical
solutions to global challenges. Examples include electric vehicles (EVs), advanced battery storage
technologies, carbon capture and storage (CCS) solutions, and bioplastics that replace petroleum-based
plastics.

- Life cycle Thinking- Every product or process is evaluated across its entire life—from resource
extraction to recycling—to understand and reduce environmental impact.

- Social Responsibility and Equity- Green technology not only focuses on environmental benefits
but also on social equity, aiming to ensure that sustainable solutions are accessible and beneficial to all
communities, including marginalized or low-income populations. Sustainable technologies should be
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affordable, and green solutions should be designed in ways that also improve public health, access to
clean water and energy, and overall quality of life.

In summary, the principles of green technology are designed to balance industrial progress with
ecological responsibility. Integrating these practices into production, energy use, and waste management
helps achieve a more sustainable and efficient future.

2. Smart Sorting Robots

Smart sorting robots are revolutionizing the recycling and waste management industries by
increasing sorting accuracy, improving recycling rates, and reducing operational costs. With advances in
Al machine learning, and robotics, these systems are becoming more efficient and adaptable, driving the
future of more sustainable waste management practices. As technology continues to evolve, it will likely
become even more integral to creating a circular economy and reducing environmental waste. Smart
sorting robots are advanced robotic systems equipped with sensors, artificial intelligence and robotic
arms designed to automate and optimize the process of sorting materials in recycling facilities, waste
management centers and other industrial settings. These robots use sensor data and machine learning
algorithms to identify, classify and separate different types of materials such as plastic, metal, paper and
glass. Basic advantages of these robots are that intelligent sorting robots increase sorting accuracy,
higher productivity and offer multiple benefits including reduced labor costs and improved recycling
rates. Disadvantages of intelligent sorting robots are limited adaptability (smart sorting systems may
have limitations in adapting to changes in waste composition, material types, or sorting requirements),
technology dependence (smart sorting technology for waste sorting operations can pose risks in case of
hardware failure, software failure or power outage), contamination issues (despite advances in sensor
technology and artificial intelligence algorithms, smart sorting systems can still have problems
accurately detecting and separating contaminated materials), regulatory compliance (ensuring
compliance with waste management regulations and quality standards is essential for smart sorting
systems) However, requlatory requirements can vary by region and be complex to manage, creating
challenges for facilities using smart sorting technology. While intelligent sorting robots have advantages,
they also have various disadvantages. One of the most urgent issues is the problem of sorting
contaminated waste. This results in improper sorting and reduced recycling efficiency.

There are several ways to fix the problem, listed below:

- Advanced Sensor Technologies - Incorporating high-precision sensors capable of detecting subtle
differences in material composition, texture, or surface properties can enhance contamination
recognition.

- Machine Learning Algorithms - Improvements to the machine learning algorithms used to sort
robots could allow them to learn and adapt to new pollution patterns over time.

- User defined parameters - Providing users with the flexibility to define specific contamination
thresholds and sorting criteria based on their unique requirements can increase the adaptability of
sorting robots.

- Integration with Connecting sorting robots to analytics platforms helps track contamination
patterns, identify problem sources, and optimize system performance.

An effective approach for differentiating between clean and contaminated materials involves the
use of spectroscopic sensors, particularly Near-Infrared (NIR) spectroscopy. This non-destructive method
analyzes the chemical composition of materials based on their absorption and reflection patterns in the
NIR wavelength range. The process typically involves the absorption of specific wavelengths by molecular
bonds, while other wavelengths are reflected, creating a unique spectrum for each material type.

In smart sorting applications, NIR spectroscopy can be used for various waste streams such as
packaging waste, household waste, paper recycling, end-of-life vehicle materials, and construction
debris. Integrating an NIR spectroscopic sensor into a robot’s end effector (gripper) allows it to scan each
item as it moves along the conveyor belt. The system analyzes the captured spectral data, determines
material cleanliness, and directs the item to the appropriate bin accordingly.

3. Adding a NIR spectroscopic sensor to an intelligent sorting robot system

An NIR spectroscopic sensor is integrated into the sorting robot's end effector, or gripper, to allow
it to scan individual items as they take them off the conveyor belt. Block diagram represented in figure
1.

Conveyor belt NIR Spectroscopic Sensor Sorting Mechanism
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Conveyor belt transports items to be sorted, NIR spectroscopic sensor, scans individual elements to
analyze their chemical composition, sorting mechanism receives the analysis results from the sensor and
takes appropriate action to sort the items according to cleanliness.

A simplified code example in Python is shown below.

Language Python2 v =%

erial spectrum):
|_spectrum): . with exit co
nso.

is_clean(spectrum):
threshold
peak intensity at wavelength(spectrum, ) > threshold:

th(spectrum, wavelength):
(wavelength (spectrum))]

sort_materials(conveyor belt):
item in conveyor belt:
spectrum = capture_spectrum(item)
cleanliness - an. aterial (spectrum)
cleanliness
divert_to clean |

divert_to contaminated bin(item)

3 conveyor_belt = ["&
44 sort_materials(conveys

Operation:

This study presents a simplified Python-based model for analyzing and classifying materials using
spectral data. The program simulates how smart sorting robots can automatically distinguish between
clean and contaminated materials by evaluating their spectral intensity at specific wavelengths. The goal
is to demonstrate the algorithmic foundation of intelligent waste sorting and green technology
applications.

Code Explanation

analyze material(material spectrum):
is_clean(material_spectrum):

"clean"
"contaminated”

Description:
This function receives spectral data of a material and determines its cleanliness.
If the material meets the defined spectral intensity threshold, it is classified as “clean”; otherwise,
it is considered “contaminated.”
! is clean(spectrum):
threshold
peak intensity at wavelength(spectrum, ) > threshold:

Description:

This function defines the criteria for cleanliness.

It checks the intensity value at a wavelength of 1100 nm (a commonly analyzed infrared range).
If this intensity exceeds the threshold (0.5), the material is regarded as clean.
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peak intensity at wavelength(spectrum, wavelength):
spectrum[ ' (wavelength (spectrum)) ]

Description:
This function simulates the measurement of spectral intensity at a given wavelength.
In a real system, this would involve sensor data. Here, it’s a simple approximation that selects an

intensity value based on the wavelength index.
sort materials(conveyor |

item conveyor belt:
spectrum = capture spectrum(item)
cleanliness = analyze material(spectrum)
cleanliness "clean™:
divert to clean bin{item)

divert to contaminated bin(item)

Description:

This is the core sorting algorithm.

It simulates the process of a conveyor belt system where each material item is scanned, analyzed,
and automatically directed to either the clean or contaminated bin depending on the analysis result.

capture_spectrum(item):
[e.1, » s

Description:
This function simulates the spectral capture of a material.
In practice, this would represent data received from optical sensors, but here, a sample spectral
dataset is used for demonstration.
divert to clean bin{item):
("Item diverted to clean bin:", item)

divert to contaminated bin(item):
("Item diverted to contaminated bin:", item)

Description:

These functions simulate the mechanical sorting process of a robot that diverts materials into
separate bins depending on their classification.

Example of Execution

conveyor_belt = ["materiali1l”, "material2”, "material3"]

sort _materials(conveyor belt)

Output:

Item diverted to clean bin: material 1

Item diverted to clean bin: material2

Item diverted to contaminated bin: material3

This simulation demonstrates the fundamental logic behind automated material sorting using
spectral analysis.

In real applications, the same principles can be implemented in smart sorting robots equipped with
infrared or visible light sensors to separate recyclable and non-recyclable materials efficiently.

Such technologies play an essential role in promoting green innovation, waste reduction, and
environmentally sustainable manufacturing systems.

Conclusion

Innovative smart sorting robots are a key part of the future of waste management and recycling.
They embody the principles of green technology by reducing waste, improving recycling processes, and
helping to create a more sustainable and circular economy. With further advancements in Al and robotics,
these systems will likely become even more efficient, helping businesses and municipalities reduce their
environmental footprint while increasing the recovery of valuable resources. In recent years, increasing
environmental problems, climate change and depletion of natural resources have forced the world to
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look for more sustainable solutions. In this case, the concepts of "green technology" and "innovation" play
an important role. Green technology is a set of technologies created for the purpose of environmental
protection and sustainable use of natural resources. Green technologies are not limited to protecting the
environment but also have a positive impact on the development of society and economy. It creates new
Jobs in the renewable energy sector and waste management, thus reducing unemployment. At the same
time, it leads to cost reduction and expansion of investment opportunities through energy efficiency. As
a result, economic development becomes sustainable and more environmentally friendly.
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