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Abstract. Sunflower is one of the leading oilseed crops in Ukraine, but its
productivity is increasingly constrained by climate change, particularly drought, high
temperatures, and uneven rainfall distribution. The aim of the study was to evaluate the
role of resource-saving nutrition and hybrid selection in stabilizing sunflower
productivity under contrasting agroecological conditions of Ukraine. Field studies
were conducted in 2025 in the Southern Steppe and Northern Forest-Steppe zones. In
the Southern Steppe, the response of Bastion and Forsazh hybrids to seed treatment
with Mykofrend, moderate N3oP,sK;s mineral fertilization, and foliar applications of
Organic Balance, Azotohelp, and boron was studied. In the Northern Forest-Steppe,
eight sunflower hybrids were evaluated for seed yield, oil content, oil yield, thousand
seed weight, and seed bulk density under drought and heat stress.

The results showed that, despite severe moisture deficit in 2025, resource-saving
nutrition improved sunflower yield formation. The highest yield in the Southern Steppe
was obtained when seed treatment, N3oP,5K s, Organic Balance, Azotohelp, and boron
were combined: 1.26 t/ha for Bastion and 1.30 t/ha for Forsazh. Forsazh showed a
slightly better response to the studied nutrition system. In the Northern Forest-Steppe,
the highest productivity was recorded for LG50635, with a seed yield of 1.70 t/ha, oil
content of 44.0%, oil yield of 0.75 t/ha, thousand seed weight of 48 g, and seed bulk
density of 360 g/L. ES Belfis and P64LE25 also demonstrated high adaptive capacity.
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The study confirms that combining resource-saving nutrition with adapted hybrid
selection can reduce yield losses, improve seed quality, and increase the stability of
sunflower production under climate change conditions.

Keywords: sunflower; resource-saving nutrition; hybrid selection; drought stress;
seed yield.

Introduction. Sunflower is one of the leading oilseed crops in Ukraine, and its
cultivation has important production, economic, and agroecological significance [1].
At the same time, the cultivation conditions are becoming increasingly complex due to
climate instability, rising temperature stress, uneven precipitation distribution, and
frequent droughts during the growing season. These processes are especially
pronounced in the Southern Steppe of Ukraine, where soil moisture deficit is often the
main limiting factor in yield formation. Under such conditions, the traditional increase
in fertilizer rates does not always yield the expected increase in productivity, since
nutrient uptake largely depends on moisture availability, temperature regime, and the
ability of plants to maintain physiological activity under stress.

In modern sunflower cultivation technologies, resource-saving nutrition is
becoming increasingly important. It involves the rational use of mineral fertilizers,
biological preparations, micronutrients, and foliar fertilization. This approach is aimed
not at maximizing the amount of fertilizer applied, but at increasing the efficiency with
which plants use it. The study by W. Jarecki found that sunflower yield depends not
only on nitrogen and micronutrient nutrition but also on the weather conditions of the
year. The combination of nitrogen fertilization with foliar application of micronutrients
had a positive effect on yield-forming traits and achene quality; however, the
effectiveness of such nutrition varied depending on growing conditions. This confirms
the need for flexible fertilization systems tailored to specific years, soil conditions, and
the biological characteristics of the hybrid [2].

An important direction for improving the efficiency of sunflower nutrition is to
select forms that better utilize available nutrients. In the study by Coélho et al., it was
emphasized that sunflower response to nitrogen fertilization varies considerably across
genotypes. Therefore, for production purposes, it is important to determine not only
the optimal nitrogen dose but also the varieties and hybrids that ensure higher nitrogen
use efficiency. This is especially important for drought-prone regions, where excessive
fertilization may be economically unjustified, whereas moderate nutrient levels
combined with an adapted hybrid can achieve a more stable result [3].

The use of micronutrients is also of considerable importance, as they play a role
in regulating plant physiological and biochemical processes. For sunflowers, boron is
particularly important, as it affects the formation of generative organs, flowering,
pollination, and seed filling. The application of complex foliar fertilization can improve
plant condition during critical growth stages, especially when nutrient uptake from the
soil is limited by moisture deficits. In the study by Crista et al., it was noted that
complex foliar fertilization improved the yield and quality of sunflower seeds,
confirming the feasibility of incorporating micronutrients into the crop's nutrient
management system [4].

10



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

Along with nutrition, hybrid selection plays a significant role in establishing
stable productivity. Modern sunflower hybrids differ in the duration of the growing
season, intensity of early growth, root system development, drought and heat tolerance,
disease resistance, ability to maintain photosynthetic activity, and capacity to
accumulate oil in seeds. Under semi-arid conditions, the response of hybrids to sowing
dates and water deficit may differ substantially; therefore, preference should be given
to those forms that ensure not only high but also stable yield under variable
environmental conditions. This was confirmed by the study by Gul et al., which
evaluated drought-tolerant sunflower hybrids under semi-arid farming conditions [5].

In the context of sunflower adaptation to climate change, increasing attention is
being paid to the formation of a new concept of the desired plant type. Debacke et al.
noted that sunflowers offer advantages for ecologically oriented farming systems due
to their plasticity and relatively moderate water, nitrogen, and pesticide requirements.
At the same time, new growing conditions require hybrids that combine productivity,
resistance to abiotic stresses, efficient resource use, and suitability for less-input-
intensive technologies [6].

Therefore, resource-saving nutrition and hybrid selection should be considered
not as separate practices, but as interrelated components of an adaptive sunflower
cultivation technology. Moderate mineral fertilization, biological preparations,
micronutrients, and foliar fertilization provide better conditions for plant growth and
development, while a properly selected hybrid can use the provided nutritional
background more effectively. It is the combination of technological and genetic
potential that enables increased yield, stabilizes productivity across years with different
weather conditions, improves seed quality, and reduces production risks.

In the conditions of the Southern Steppe of Ukraine, this approach has particular
value, as it enables sunflower cultivation to adapt to moisture deficits, high
temperatures, and rising material costs. The scientifically grounded combination of
resource-saving nutrition with the selection of drought- and heat-tolerant, highly
productive hybrids provides the basis for developing an adaptive technology that
ensures economically feasible, ecologically balanced sunflower production under
current climate change conditions.

Literature Review. The development and implementation of resource-saving
sunflower cultivation technologies is an important direction for increasing the
efficiency of agricultural production under climate instability, rising costs of material
and technical resources, and increasing anthropogenic pressure on agroecosystems.
Modern farming requires a transition from the intensive use of fertilizers and pesticides
to more balanced technological solutions focused on the rational use of nutrients,
preservation of soil fertility, increased plant resistance to abiotic stresses, and
stabilization of yields across years with varying weather conditions.

For sunflowers, this is especially important because the crop is mainly grown in
regions with unstable or insufficient moisture supply, where the effectiveness of
fertilization largely depends on the reserves of productive soil moisture. Under such
conditions, simply increasing mineral fertilizer rates does not always lead to a

11
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corresponding increase in yield. Instead, the combination of moderate mineral
fertilization, biological preparations, micronutrients, and foliar fertilization is more
effective, as it improves plant nutrition during critical growth stages, activates
physiological and biochemical processes, and increases the crop’s ability to withstand
drought and high temperatures.

Scientific studies confirm that sunflower productivity is influenced by
interactions among weather conditions, the fertilization system, and plant biological
characteristics. W. Jarecki found that nitrogen nutrition combined with foliar
application of micronutrients affected yield, structural productivity indicators, and the
quality of sunflower achenes. At the same time, fertilization effectiveness depended on
the year's conditions, particularly in areas with an unstable moisture supply [2].

Micronutrients, including boron, zinc, manganese, molybdenum, copper, and
iron, play an important role in resource-saving nutrition systems (Fig. 1). They
participate in the regulation of enzymatic activity, photosynthesis, generative
development, head formation, pollination, and seed filling. For sunflowers, boron is of
particular importance, since its deficiency can negatively affect flowering, seed
formation, and yield quality. The study by Crista et al. demonstrated that complex foliar
fertilization improved yield and quality indicators of sunflower seeds, confirming the
feasibility of incorporating micronutrients into the crop nutrition system [4].

An important addition to resource-saving nutrition is the use of crop residues from
preceding crops in combination with biodestructors. Under drought-prone farming
conditions, returning post-harvest residues to the soil is particularly important, as it
replenishes organic matter reserves, improves soil structure, stimulates microbial
activity, and enhances soil water-holding capacity. The retention and incorporation of
residues from preceding crops also help reduce unproductive moisture losses and
protect the soil surface from overheating and erosion, which is especially important in
the Southern Steppe of Ukraine [7-9].

The application of biodestructors enables the accelerated decomposition of plant
residues, the activation of the transformation of organic compounds, and the gradual
release of nutrients in forms available to plants. This approach enhances soil biological
activity, improves conditions for the development of the sunflower root system, and
increases the efficiency of mineral and foliar nutrition. In an adaptive sunflower
cultivation system, the biodegradation of predecessor residues should be considered an
important component for maintaining soil fertility, optimizing the nutrient regime, and
increasing the agrocenosis's resistance to drought.

12
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Flgure 1. A combination of resource-saving nutrition and hybrid selection

Along with nutrition, hybrid selection is of considerable importance, particularly
the choice of hybrids capable of realizing their production potential under limited water
availability. Modern sunflower hybrids differ significantly in the duration of the
growing season, early growth rate, root system development, drought and heat
tolerance, resistance to diseases and sunflower broomrape (Orobanche cumana Wallr.),
and their response to mineral and foliar nutrition levels. Therefore, hybrid selection
should be based not only on potential yield but also on a hybrid's ability to maintain
stable yield under specific soil and climatic conditions.

The expansion of sunflower cultivation areas in the Southern Steppe of Ukraine
is largely associated with the development and introduction of new hybrids that
combine high productivity with increased tolerance to drought and high temperatures,
resistance to the main races of broomrape, and the ability to withstand herbicide
pressure in modern production systems. The study by Khablak et al. showed that
resistance of new sunflower hybrids to sunflower broomrape is an important factor in
protecting the crop against this parasite, especially in regions where aggressive races
of Orobanche cumana are widespread [10].

The issue of hybrid selection becomes even more important under climate change
conditions. Debaeke et al. noted that sunflowers have considerable potential for
ecologically oriented farming systems due to their plasticity and relatively moderate
water, nitrogen, and plant protection product requirements. At the same time, modern
production requires new-type hybrids capable of combining stable productivity,
resistance to abiotic stresses, efficient resource use, and suitability for less input-
intensive technologies [6].

The combination of resource-saving nutrition and hybrid selection is particularly
relevant for the Southern Steppe of Ukraine. This zone is characterized by a high level
of farming risk due to extremely high temperatures, insufficient precipitation, its

13
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uneven distribution, and long periods of atmospheric and soil drought. Under such
conditions, sunflower yield is largely determined by the ability of plants to efficiently
use limited moisture reserves, maintain root system activity, absorb nutrients under a
stressful water regime, and complete generative development before the onset of the
most severe drought periods.

In 2025, a prolonged absence of productive rainfall was observed in the Southern
Steppe during the growing season, which caused a critical deficit of soil moisture (Fig.
2). Even the use of adapted drought-tolerant hybrids and biological preparations did
not fully compensate for water shortage, since the level of moisture supply remained
below the biological requirements of the crop. As a result, sunflower yield decreased
by 25-40% compared with long-term average values. This situation confirms that the
adaptation of cultivation technology should not rely on a single agronomic practice but
should include a coordinated system of measures: pre-sowing seed treatment, moderate
mineral fertilization, biological preparations, micronutrients, foliar fertilization, hybrid
selection, and practices aimed at conserving soil moisture [11].

6.665
6.481

5082 5.09 5.12 5.1 5238 5.202

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 2. Dynamics of sunflower sown areas in Ukraine, million ha
Source: FAOSTAT, 2025

Despite climate risks, sunflowers remain among the most economically attractive
crops in Ukraine's agricultural sector. Its importance is determined by stable demand
for seeds, oil, meal, and processed products, high marketability, and well-developed
processing infrastructure. The development of domestic processing, particularly the
production of biofuel, meal, and compound feed, may increase product value and
strengthen the sector's export potential. At the same time, any further expansion of
sunflower areas should be accompanied by scientifically grounded crop rotations,
maintenance of soil fertility, and the introduction of technologies that prevent the
depletion of agroecosystems.

Thus, resource-saving nutrition and hybrid selection should be considered as
interrelated components of adaptive sunflower cultivation technology. Moderate mineral
fertilization, biological preparations, and micronutrients create conditions for better plant
growth, development, and stress tolerance, while a properly selected hybrid ensures a more

14
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efficient use of the applied nutrient background. Their combination enables stabilization of
yield, improvement of seed quality, reduction of production costs, decreased environmental
pressure, and increased resilience of agrocenoses to climate change.

Methodology. The studies were conducted in 2025 across two soil and climatic
zones of Ukraine, allowing assessment of sunflower response to different technological
practices and weather conditions that year. The first part of the research aimed to study
the effect of resource-saving nutrition on the productivity of the sunflower hybrids
Forsazh and Bastion under conditions in the Southern Steppe of Ukraine. The field
experiment was established on the farm enterprise Orbita's land in the Novosvitlivka
settlement, Voznesensk district, Mykolaiv region, on southern chernozem. The
preceding crop was maize for grain. The weather conditions in 2025 were characterized
by a prolonged absence of effective precipitation, high air temperatures, and an acute
deficit of productive moisture throughout the growing season, which placed severe
stress on sunflower plants.

The experimental design compared two sunflower hybrids across different
nutritional backgrounds and pre-sowing seed treatments. Seeds were treated with water
or with the biological preparation Mykofrend at a rate of 7 L/t. The nutrition system
included a control treatment without additional fertilization, foliar fertilization with
Organic Balance at 0.5 L/ha, Azotohelp at 0.5 L/ha, and boron at 0.5 L/ha, as well as the
mineral background N3oP;sK;s, applied separately and in combination with biological
preparations and boron. Yield was determined for each experimental treatment, followed
by calculation of the yield increase due to pre-sowing seed treatment and the nutrition
system. The least significant difference (LSDys) was used to assess the significance of
differences among experimental factors and their interactions.

The second part of the research was conducted in the Northern Forest-Steppe of
Ukraine at Dniprotransagro LLC. Its purpose was to conduct a comparative assessment
of the productivity and seed quality of eight sunflower hybrids under moisture deficit
and elevated temperatures during critical phases of crop development. The study
included the hybrids SY Kupava, NK Neoma, P64LE25, LG50455, LG50635, MAS
83.R, Sumiko HTS, and ES Belfis. Seed yield, oil content, oil yield, thousand seed
weight, and seed bulk density were evaluated.

During the analysis of the results, it was noted that 2025 was unfavorable for
sunflower productivity in both research zones. In the Southern Steppe, the limiting
factor was a prolonged deficit of productive moisture combined with high
temperatures, whereas in the Northern Forest-Steppe, the negative effect was
manifested through uneven moisture supply, dry periods in the second half of summer,
and thermal stress during budding, flowering, and seed filling. This made it possible to
consider the obtained data not only as a productivity assessment but also as a
manifestation of hybrids' adaptive response to the year's stressful conditions.

Results. The results of the field experiment conducted in the Southern Steppe of
Ukraine showed that even under an acute moisture deficit, the use of resource-saving
nutrition improved sunflower yield. In the control treatments, the yield of the Bastion hybrid
was 0.87 t/ha with water seed treatment and 0.93 t/ha with Mykofrend. In the Forsazh
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hybrid, these values were 0.91 and 0.95 t/ha, respectively. This indicates that pre-sowing
seed treatment with the biological preparation, even without additional nutrition, improved
plant condition to some extent; however, its effect was limited by severe drought.

Foliar fertilization without a mineral background resulted in a gradual increase in
yield for both hybrids. The application of Organic Balance together with boron
increased the yield of Bastion to 0.93-0.98 t/ha and that of Forsazh to 0.95-1.01 t/ha.
The use of Azotohelp with boron was somewhat more effective: the yield of Bastion
reached 0.96—1.01 t/ha, while that of Forsazh reached 0.99—1.05 t/ha. The best result
among the treatments without basic mineral fertilization was obtained with the
combined application of Organic Balance, Azotohelp, and boron: the yield of Bastion
increased to 1.02—1.08 t/ha and that of Forsazh to 1.04—1.10 t/ha (Fig. 3).

mmm Seed treatment with water === Seed treatment with Mycofriend (7 L/t)
Bastion hybrid Forsazh hybrid

1.1d
| 098 | ‘ | | | 105 | | | |

Figure 3. Yleld of sunﬂower hybrlds (2025)

122 1.25

Notes: Control; Organic Balance 0.5 L/ha + Boron 0.5 L/ha; Azotohelp 0.5 L/ha + Boron 0.5
L/ha; Organic Balance 0.5 L/ha + Azotohelp 0.5 L/ha + Boron 0.5 L/ha; N3oP15Kis; N3oP15Kis +
Organic Balance 0.5 L/ha + Boron 0.5 L/ha; N3oPi5Ki5 + Azotohelp 0.5 L/ha + Boron 0.5 L/ha;
N30P15Ki5 + Organic Balance 0.5 L/ha + Azotohelp 0.5 L/ha + Boron 0.5 L/ha.

A more pronounced increase in productivity was observed with the application of
the mineral background N3oP;sKs. In this background, the yield of Bastion was 1.05
t/ha with water treatment and 1.10 t/ha with Mykofrend. In the Forsazh hybrid, these
values were higher, at 1.10 and 1.15 t/ha, respectively. Thus, even in a dry year,
moderate mineral fertilization supported plant growth, promoted vegetative mass
development, and contributed to the formation of generative organs.

The highest yield values in the experiment were obtained with a combination of a
pre-sowing seed treatment with Mykofrend, a mineral background of N3(P;sK s, and foliar
applications of Organic Balance, Azotohelp, and boron. Under this treatment, the yield of
the Bastion hybrid reached 1.26 t/ha, while that of the Forsazh hybrid reached 1.30 t/ha.
The yield increase resulting from seed treatment and the nutrition system reached 0.39
t/ha, which was the highest value recorded in the experiment. Similar results were also
obtained with the treatments N3oP;sK;s + Azotohelp + Boron and N30P15K 15 + Organic
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Balance + Boron; however, maximum productivity was observed with the more complete
combination of mineral, biological, and micronutrient nutrition.

The comparison of hybrids in the Southern Steppe showed that Forsazh yielded
slightly higher than Bastion across all treatments. The difference between them was small
but consistent, indicating a better response of Forsazh to the proposed nutrition system under
the conditions of 2025. Both hybrids responded positively to pre-sowing treatment with
Mykofrend. The additional yield increases from this practice ranged from 0.05 to 0.07 t/ha
in Bastion and from 0.04 to 0.06 t/ha in Forsazh, depending on the nutrition treatment.

The results obtained in the Northern Forest-Steppe of Ukraine revealed substantial
differences among sunflower hybrids in terms of yield and seed quality (Figs. 4, 5). In
2025, seed yield of the studied hybrids ranged from 1.10 to 1.70 t/ha, oil content from
40.0 to 44.0%, oil yield from 0.44 to 0.75 t/ha, thousand seed weight from 40 to 48 g,
and seed bulk density from 320 to 360 g/L. The relatively low values of thousand-seed
weight and bulk density indicate a limited realization of hybrid potential due to
moisture deficit and high temperatures during the critical stages of development.
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Figure 4. Seed yield, oil content, and oil yield of sunflower hybrids under the
conditions of 2025
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Figure 5. Seed quality indicators of sunflower hybrids under
the conditions of 2025
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The highest productivity was achieved with the hybrid LG50635, which produced
a seed yield of 1.70 t/ha, an oil content of 44.0%, and an oil yield of 0.75 t/ha. In
addition, this hybrid had the best seed-filling characteristics: thousand-seed weight was
48 g, and seed bulk density was 360 g/L. These results indicate its high adaptability to
the stressful conditions of the study year.

High performance was also recorded for the hybrids ES Belfis and P64LE25. The
yield of ES Belfis was 1.65 t/ha, with an oil yield of 0.72 t/ha, a thousand-seed weight
of 47 g, and a seed bulk density of 355 g/L. The hybrid P64LE25 provided a yield of
1.60 t/ha, oil content of 42.5%, oil yield of 0.68 t/ha, thousand seed weight of 46 g, and
seed bulk density of 350 g/L. Based on the combination of productivity and seed
quality traits, these hybrids can be considered among the most suitable for cultivation
under increasing climate risks in the Northern Forest-Steppe zone.

The hybrids SY Kupava, LG50455, and MAS 83.R provided an intermediate level
of productivity, with seed yield ranging from 1.50 to 1.55 t/ha. Although they did not
reach the maximum yield values, their oil content, oil yield, thousand-seed weight, and
seed bulk density remained at sufficient levels, indicating they are relatively stable
under unfavorable weather conditions. The lowest productivity was recorded for
Sumiko HTS and NK Neoma. In Sumiko HTS, seed yield was only 1.10 t/ha, oil
content was 40.0%, and oil yield was 0.44 t/ha; in NK Neoma, these indicators were
1.20 t/ha, 41.0%, and 0.49 t/ha, respectively. At the same time, these hybrids had the
lowest values of thousand-seed weight and seed bulk density, indicating a weaker
realization of their production potential under water and temperature stress.

Discussion. The obtained results confirm that adaptive sunflower cultivation
technology should be based on the simultaneous consideration of the nutrition system
and the biological properties of hybrids. In the Southern Steppe of Ukraine, even under
the extremely dry conditions of 2025, moderate mineral fertilization, biological
preparations, boron, and pre-sowing seed treatment contributed to increased yields.
However, the absolute yield level remained low, demonstrating the leading role of the
water regime in determining sunflower productivity.

The positive effects of Mykofrend, Organic Balance, Azotohelp, and boron,
especially in combination with N3oP;5K;s, may be explained by improved initial plant
growth, more active root development, better use of available moisture, and
maintenance of plant physiological activity during critical growth stages. Boron, as a
micronutrient, is important for the generative development of sunflowers, flowering,
pollination, and seed formation. Therefore, its use in foliar fertilization is appropriate,
especially when soil nutrient uptake is limited by moisture deficit.

At the same time, the experimental results show that none of the applied practices
can fully compensate for the impact of prolonged drought. This was particularly
evident in the yield level of the control treatments, where productivity did not exceed
0.87-0.95 t/ha. Even in the best treatments, yield reached only 1.26—1.30 t/ha, which
is a moderate value for sunflower. Therefore, resource-saving nutrition under acute
moisture deficit should be considered not as a means to completely eliminate stress,
but rather as a way to reduce yield losses and maintain plant viability.
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The comparison of the Forsazh and Bastion hybrids showed that the genotypic
response to nutrition has practical importance. Forsazh produced a slightly higher yield
than Bastion across all treatments, suggesting a better ability of this hybrid to utilize a
moderate mineral background and foliar fertilization under stress conditions. This
pattern confirms that hybrid selection should not be carried out separately from the
cultivation technology, but in close connection with the level of nutrition, the method
of pre-sowing seed treatment, and the expected water regime.

The data obtained in the Northern Forest-Steppe of Ukraine complement the
results of the experiment in the Southern Steppe and show that, under unfavorable
weather conditions, the ability of hybrids to maintain the stability of the production
process becomes especially important. In 2025, the most adapted hybrids were
LG50635, ES Belfis, and P64LE25. They provided not only higher yield but also better
seed quality, as reflected in greater thousand-seed weight, higher seed bulk density,
increased oil content, and higher oil yield.

The positive relationship between yield and seed quality indicators shows that
better-adapted hybrids not only produce more but also complete seed filling more
effectively. Under water and temperature stress, this is particularly important, since
drought during flowering and seed filling may reduce the number of well-filled
achenes, decrease thousand seed weight, and impair oil content. Therefore, evaluating
hybrids solely by yield is insufficient; oil yield and physical seed quality indicators
should also be considered.

The hybrids Sumiko HTS and NK Neoma showed lower adaptation to the study
year's conditions. Their lower yield was combined with lower oil content, lower oil
yield, reduced thousand seed weight, and lower seed bulk density. This indicates that,
under stress conditions, these hybrids realized their production potential less
effectively and were less able to maintain seed formation and filling processes.

The generalization of the two studies allows an important conclusion to be drawn:
stable sunflower production under current climate change is possible only when an
adapted hybrid is combined with a rational nutrition system. In the Southern Steppe,
the main limitation was critical moisture deficiency; therefore, the best results were
obtained in treatments that supported plants through pre-sowing seed treatment,
moderate mineral fertilization, and foliar fertilization. In the Northern Forest-Steppe,
where a wider range of hybrids was compared, the most productive forms were those
capable of maintaining seed filling and high oil yield during dry periods and elevated
temperatures.

Thus, the research results are consistent with the literature review, which
substantiates the need to combine resource-saving nutrition and hybrid selection.
Moderate mineral fertilization, biological preparations, micronutrients, and foliar
fertilization create conditions for better plant functioning, while an adapted hybrid uses
the provided nutritional background more efficiently. This approach enables reducing
yield losses in dry years, increasing productivity stability, improving seed quality, and
reducing production risks.
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Conclusions. In 2025, under the conditions of the Southern Steppe of Ukraine,
the highest sunflower yield was provided by the combination of pre-sowing seed
treatment with Mykofrend, the mineral background N3(P5K;s, and foliar fertilization
with Organic Balance, Azotohelp, and boron. Under this treatment, yield reached 1.26
t/ha in the Bastion hybrid and 1.30 t/ha in the Forsazh hybrid.

The Forsazh hybrid produced a slightly higher yield than Bastion in all
experimental treatments, indicating its better response to resource-saving nutrition
under acute moisture deficit.

In the Northern Forest-Steppe of Ukraine, the most adapted hybrids to the stressful
conditions of 2025 were LG50635, ES Belfis, and P64LE25. The highest productivity
was recorded for LG50635: seed yield — 1.70 t/ha, oil content — 44.0%, oil yield — 0.75
t/ha, thousand seed weight — 48 g, and seed bulk density — 360 g/L.

The combination of resource-saving nutrition with the selection of adapted
hybrids i1s a scientifically grounded basis for improving sunflower cultivation
technology under climate instability. This approach contributes to yield stabilization,
improved seed quality, and more rational use of production resources.
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MIIBUILEHHS EHEPTOE®EKTUBHOCTI CUCTEM
OIAJIEHHSI BATATOKBAPTUPHMX KU TJIOBUX
BY/IUHKIB

JHepmenaxu Ilerpo MukoJiaiioBu4
apXITEKTOP
[IIT TMA "IIpoekt"

IMPROVING ENERGY EFFICIENCY OF HEATING
SYSTEMS IN APARTMENT BUILDINGS

Dermenzhi Petro
Architect
PP TMA "Project"

AHoTamisg. Metorw nociimpkeHHss OyB MOIIYK CIIOCOOIB e€KOoHOMIi eHeprii 0e3
3HMKEHHS komdopTty. [lpoaHanizoBaHi Taki KJIIOYOBI acCHEKTH SK: €KOHOMIYHI,
TEXHIYHI Ta OpraHi3aililiHi, HOPMATHBHO-PAaBOBI Ta cormianbHi. OIiHeHo pi3HI
oOMexeHHs y (opMyBaHHS CYKYITHOTO BIUIMBY Ha KOMYHAJIbHHH EHEPreTHUYHHUN
CEKTOP TUX UM 1HIINX TEXHOJIOTIYHUX Ta TEXHIYHUX pillieHb. Pe3ynbpTatu 1oCTiKeHHS
MOXYTbh CIYTyBaTH HIAIPYHTSAM JUIsl pO3POOKH €(PEKTUBHOI NEp>KaBHOI MOJITUKUA Y
ctepi eHeproeeKTUBHOCTI, aJlanTailii HalllOHAJILHOTO 3aKOHOJIaBCTBa 710 BUMOT €C
Ta peaiizailii 3aBIaHb CTAJIOrO PO3BUTKY JepKaBH. Pe3ynbTaTl JOCTIHKEHHS Oy Iy Th
KOPUCHUMHU I (POPMYBaHHSI PETIOHAIBHUX MPOrpaM PEHOBallli KOMYHaJIbHOTO
KHUTIOBOTO (DOHIY, 3aTyUCHHS 30BHIIIHBOI TEXHIYHOI JOMOMOTH B MEXKaxX MPOEKTIB
BiJI0Y/I0BH €HEPreTUYHOI CUCTEMHU Y KpaiHU Ha 3aca/iax eHepProHe3aJeKHOCTI.

KawuoBi caoBa: eHeproeekTUBHICTh, EKOHOMIs, MaJIUBHO-EHEPIETUYHI
pecypcu.

BBenennsi. 3a ocTaHHI PpOKM i1 YKpaiHM TIUTAHHS  IT1ABUIIECHHS
eHeproe(peKTUBHOCTI, peadizamii IOJITHKH CHEProCIOXUBAHHS, IIiBUIICHHS
e(heKTUBHOCTI (PYHKIIIOHYBaHHS CHEPTETUYHOT'O CEKTOPY €KOHOMIKH B I[IJIOMY HaOyIIH
0COONMMBOT  aKTyaJIbHOCTI 1  O€3MocepelHhO TOB’S3aHI 3 HAI[lOHAIHHOIO
€HeproOe3neKor KpaiHu.

Came TomMy eHeprozOepeXeHHs Ha JEep>KaBHOMY pIBHI BHU3HAHO OJHHMM 13
MPIOPUTETIB EKOHOMIYHO1 TTOJIITUKH JIEPKABU.

VY OUIBIIOCTI TEPUTOPIATBHUX TPOMaJ PpPO3pOOJIEHI Ta BIPOBAHKYIOTHCS
KOMIUIEKCHI TporpamMa eHeproeQeKTUBHOCTI. 3aKOHOAaBUOK 0a300 i TaKuX
nporpam € 3akoH Ykpainu "[Ipo eHeprernuHy edeKTHUBHICTB", 3aKoHU YKpaiHu
"I[Ipo enepretnuny edektusHicTh", "IIpo eHepreTHuHy egeKTHBHICTH OyAiBENb",

22



Proceedings of the 5™ International Scientific and Practical Conference

A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"

jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
R mmm— E— ]
"IIpo wmicueBe camoBpsimyBaHHsi B Ykpaini", "[Ipo eneproz6epexenns", "IIpo
anbTepHaTuBHI Buau mnamuBa", "lIpo 3ampoBa/pkKeHHS HOBHX IHBECTHIIIHUX

MOXXJIMBOCTEW, TapaHTyBaHHS TMpaB Ta 3aKOHHUX  IHTEpeciB CyO’€KTIB
MIMPUEMHHITBKOT JTISUTBHOCT1 JIJISI MPOBEICHHS MacIITaOHOT eHeproMojepHizalii”,
"IIpo ¢oun eneproedexruBHocti”", "IIpo KoMepuiitHMii 00K TEIIOBOI eHeprii Ta
BojgomnoctadanHs", "[Ipo 3abe3nedeHHs KoMepiiitHOro 00Ky NPUPOAHOrO Trazy",
"[lpo  perymtoBaHHs  MICTOOYMIBHOT  JisUIbHOCTI", po3nopsypkeHHss KaOinety
MinictpiB Ykpaiam Bigx 18 cepmnus 2017 poky Ne 605-p "lIlpo cxBasieHHs
Eneprernunoi crtparerii VYkpainm Ha 1nepion g0 2035 poky "besmeka,
€HEProe(PeKTUBHICTh,  KOHKYPEHTOCIPOMOXHICTB", posmnopspkeHHs KaGinety
MinictpiB Ykpainu Big 29 rpyans 2021 poky Ne 1803-p "IIpo HamionanpHuit
niaH Jid 3 eHeproedekTuBHOCTI Ha mnepioa o 2030 poky". 3akoHOJaBYl AKTH
CIpsIMOBaH1 Ha 3a0e3neyeHHs] €(EeKTUBHOTO BUKOPUCTAHHS TMaMBHO-CHEPTreTUYHUX
pecypciB B YCIX Tally3siX €KOHOMIKM TpOMajy, TMOJIMNIIeHHS e()eKTUBHOCTI
BUKOPHCTAHHS MaJUBHO-CHEPTeTUYHHUX pecypciB ycTaHoB [1 - 5].

3pocTaHHs IiH Ha HAPTOMPOAYKTH CTUMYJIIOE MOIIYK HOBUX IMIJIXOJIB IS
3MCHIIICHHS] €HEPTOCIIOKUBAHHS Ta BIPOBA/DKEHHS aIbTEPHATUBHUX JHKEPEN TEIlIa.
Kommieke 3axo/iB 3 eHeproe(peKTUBHOCTI, IMABUIIECHHS e(PEKTHBHOCTI 1 301JIbIIICHHS
BUKOPHCTAHHS BiJIHOBIIIOBAaHUX JDKEpEI CHEPrii € KIYOBUM I 3a0e3MeUCHHS
CTaJIOTO PO3BUTKY 1 JOCATHEHHS HACTYIHUX IILJICH:

— 3a0e3MeueHHs JOCTYMy J0 HEIOPOTuX, HAAIMHUX 1 Cy4YaCHUX E€HEePreTUYHUX
pecypciB;

— CIPUSIHHS CTAJIOMY €KOHOMIYHOMY 3POCTaHHIO, MOBHINA 3aiiHATOCTI Ta T'AHINI
npart.

— pPO3BUTOK CTIMKOi 1H(pacTpyKTypu, NIATPUMKA IHAyCTpiaiizamii Ta
IHHOBAI[IMHOI TISUILHOCTI;

— 3a0e31eyeHHs TEXHOTE€HHOI O€3MEeKH Ta €KOJIOTTYHOT CTIMKOCTI MICT 1 CEJIHNILL;.

— Tepexija 10 parioHaJIbHUX MOJENICH CIIOKMBAaHHS 1 BUPOOHUIITBA,

— akTUBHA 00pOTHOA 31 3MIHOIO KJIIMATY Ta i HACIKaMHU.

CexTop OF0/PKETHUX YCTAHOB, TAKUX SIK JIONITKUIBHI Ta 3araIbHOOCBITHI HABYAJIBbHI
3aKJIaJd, MEJIMYHI YCTaHOBH Ta aJMIHICTpAaTUBHI OYyaiBJi, OTpedye mepriouyeproBoi
yBaru JJisl MiJBUIIEHHSI eHepro3oepexkeHHs. [le ocoOMMBO Ba)KIMBO, OCKIIBKH iXHE
yTpUMaHHS TIOBHICTIO Jisirae Ha Oroker rpomaa. HeoOxigHo 3HaMTH crmocoOu
€KOHOMIT eHeprii 0e3 3HMKEHHS KOMQopTy. ['OJOBHMM KEpEIoM CIOXKUBAHHS
TEIJIOBOI €HEepTii € onajeHHs OyaiBenb 3 METOI0 KOMITEHCallli TeMIOBUX BTpaT 4epes
BIKHA, CTIHHM, JaX, MIJUIOTy Ta BEeHTW 0. Hu3bka eHeproeeKTUBHICTh 3HAYHOI
YaCTUHU OIOKETHUX OyJiBeNb Ta iXHE (PI3UYHE 3HOUICHHS MOTPeOYyIOTh BUPIIICHHS
gyepe3 TEIUIOBY CaHaIlilo Ta KamiTajdbHl PeMOHTH.

VY KUTIOBOMY CEKTOpi 3HaYHA YaCTKA BUTPAT HA YTPUMAHHS TIPHUIIAIA€ HA OTUIATY
32 CHOKUTI MAJMBHO-CHEPTeTHYHI PEeCypcH Ta KOMyHalbHI mociyru. [IpoBenenwmii
aHaJi3 HasIBHOTO CTaHy 00'€KTIB OIO/XKETHOI cpepu Ha PiBHI TPOMaJH BUABUB KIJIbKa
KIIIOYOBHUX MpOOsieM, SIKI MOTpeOyIoTh MepIiodeproBoro posp'szanHs. Lle 30xpema:
3HAYH1 TEIUIOBTpATH OyAiBENb 4Yepe3 HEe3aJOBUIBHUN CTaH 30BHINIHIX KOHCTPYKIIIH,
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CTaH TEIUIOreHEPYIoUOro o0JaHAHHS Ta HEIOCTaTHIN piBEHb 3HaHb MEPCOHAITY 00
eHepro30epekeHHs Ta €PeKTUBHOTO BUKOPUCTAHHS MATMBHO-CHEPTETUYHHUX PECypCiB
IT1JT Yac ONaIOBAIBHOTO CE30HY.

3HU3UTU CHOKMBAHHS E€HEPropecypciB y TaKMX YCTAHOBAX MOKHA IILISIXOM
CHUCTEeMAaTUYHOTO BIIPOBA/KCHHS 3aXO/IB Ta 3allpPOBAKEHHS IMOCTIMHOI CHCTEMHU
MOHITOPUHTY Ta YIPaBIiHHSI €HeprocrnokuBaHHsaM. lle BkiIOyae mPOBENCHHS
€HeproayiuTy MJis OUIHKM €(EeKTHUBHOCTI BUKOPHCTaHHS €HEprii Ta MOTEHUIaTy
eHEepro30epekeHHs, a TaKOoX pO3pOOKY KOMILJIEKCY 3axXOJiB JUIsl ITiJIBUIICHHS
€(EeKTUBHOCTI €HEProBUTPAT, Y TOMY YHCII 4Yepe3 BUKOPHUCTAHHS BIIHOBIIOBAaHUX
mkepen eHeprii. KowmmekcHa eHepromojiepHizaiisi OyIiBellb Ma€ BEIUKHNA
€KOHOMIUHMH MOTEHIT1aJ, 3BayKat0ul Ha CTaOIbHY TEHACHIIIIO 10 3pOCTaHHS BAPTOCTI
eHepropecypcis [6 - 12].

Hapasi BTpartu Temnna Oy/aiBii Ta MOTEHITIA eHEePro30epeKeHHS PO3MOIIISIOThCS
HACTYMHUM YMHOM: 30BHIilIHI cTiHu — 40% (exoHomis — 70%), BikHa 1 1Bepl — 25%
(exoromist — 50%), nax i mimmora — 8% (ekonomis — 50%), iutIE — 27%.

Merta Ta 3aaau4i gocaimkenns. OTxe, CTBOpeHHS KOMMDOPTHUX YMOB y Oy TIBIISAX
Ta 3MEHIIEHHS BUTpPAT Ha €HEProHOCii € €KOHOMIYHO IouUIbHUM. lle moB'sa3aHo 3
TEpMOMOJICPHI3aIli€r0 OyIIBeIb MIJITXOM YTEIUICHHS 30BHIITHIX CTIH, JaXiB Ta TOPHIIL,
3aMIHOIO BIKOH 1 iBepell Ha OUIbll eHeproeeKTUBHI BapiaHTH.

Takoxx HeoOXiAHO 301IBIINTH €(EKTUBHICTb BUKOPUCTAHHS EHEPTil HUISIXOM
3aCTOCYBaHHS pEKyIepaTopiB, TEPMOPETYJATOPIB, TEIUIOBHUX HACOCIB Ta IHIIUX
CYy4aCHUX TEXHOJIOT1H 30epeKeHHS €HEeprIi. BnpoBamxenns UX
TEPMOMO/JICPHIZAIINHUX 3aXOMdIB CIPUATUME IMPOJOBKEHHIO TEPMIHY CIY>KOU
OyniBenb O10KETHOI chepu rpoman.

Pe3yabTatu aociigskeHHsi. BiamoBigHO A0 YMHHUX HOPMATHBHO-TEXHIYHUX
JTOKyMEHTIB Ykpainu (3okpema, Hakazy [epxokutinokomyHrociy Ne 76), rpaHudH1
CTPOKH CITy’OU €JI€MEHTIB CUCTEM OMAaJICHHS JI0 3aMIHU CTaHOBIISTh:

— TpyOoIpoBoIU cTajeBl YopHi (TrazoBojisni): 15 ... 20 pokiB.

— OMaJIOBaJIbHI Iprutaau (cTasieBi maHeapHl): 15 ... 20 pokiB.

— paniatopu yaByHHi: 30 ... 40 pokiB.

— 3amipHa apmatypa (BeHTwii, kpanu): 10 ...15 pokis.

OcCKiIbKY KUTIIOBUU (DOHA PaJSHCHKOTO IMEPIOAy €KCILTyaTyeThcs 0e3 3aMiHM
Mepex yxe 40 ...60 pokiB, HOpMAaTUBHUN pecypc MEPEBUIIEHO Y 2 ... 3 pa3m, 1o
MPU3BOJUTH JI0 HEKOHTPOJIHOBAHOTO CIIOKMBAHHS 1 IEPETPIBY B KIMHATAX, 4epe3 110
BiKHA Ta OAJIKOHHI ABEpi 3a3BUYAN BiTIMHEHI.

Jns  imocTpamii  TeXHIYHOI Jerpajainii  BHYTPIIIHbOOYJUHKOBUX CHCTEM
OTaJICHHS BUKOPUCTAHO PEYOBHI JOKa3 — HATYPHUH 3pi3 TPYOU CUCTEMU ONAJICHHS B
KUTIIOBOMY OYJIMHKY 3a aJipecoro: M. MukoaiB, npocrnekt Mupy, 17, 6 (puc. 1).

BusBneni ngedexktu  cBimuaTh MpO  TOTalbHE BHYTPIIIHE  KOPO3iiHE
3alllJIaMyBaHHs, Yepe3 K€ KOPUCHUH TiApaBiIIyHUMN Mepepi3 cTajaeBoi YOPHOI Tpyou
3meHmuBcs Ha 75-80%. lle mapamizye uupkyidiito TemioHocis, 3HWkye KKJ|
npwianie Ta 3mymye TEILl mTyyHO NiABUIYBaTH THUCK, CTBOPIOIOYH PHU3UKH
aBapliiHUX MOPUBIB.
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UunHuii mabioH130BaHUM TAXiA mepeadavae KamiTaalbHUA PEMOHT iCHYHOUO1
BEPTUKAJIBHOI OTHOTPYOHOT CXEMH 13 3aMIHOIO TPYO Ta BCTAHOBIIEHHSM €JIEKTPOHHUX
MPUIIAIiB-PO3MOALUTIOBAYIB (AIOKATOPIB) HA KOKHOMY pajiaTopl y KBapTHPI.

[ = et S ENG U Lo e i

Y

Puc. 1. 3pi3 BHYTpilTHLOOYAMHKOBOIT TPYOH OMaJICHHS OYIUHKY

AJokaTtop He BUMIPIOE Terio 6e3nocepenbo B ['kai, a pikcye BiTHOCHI YMOBHI
onuHUIl (PI3HUIIIO TEMIepaTyp IMOBEPXHI MNpUiaAy Ta TMOBITPs), SKI 3TOIO0M
MepepPaxoBYIOTHCS 3a CKIAJHOIO MPOMOPIIHHOK METOUKOIO BITHOCHO OYJIUHKOBOTO
JTYHIbHUKA. METOJT KOHCEPBYE CTapy BEPTUKAIBHY CXEMY, /e KpPi3b OJHY KBAPTHPY
MPOXOJUTh JAEKUIbKa CTOsIKiB, 1 BuMarae 100% yuacTi cycifiiB Ta MacmTaOHOTO
BTPYYaHHS B JKUTJIOBI MPUMIIICHHS MEIIKAHLIB (10 4 ... 5 3BapIOBaIbHUX BY3IIB y
KOKH1M KiIMHAT1 017151 BIKOH).

HaiiOutbin mommpenuii  cnocid peKOHCTPYKIlT CHUCTEMH BOJASHOIO ONAJIECHHS
0araToroBepxoBOro 0AraTOKBapTHUPHOTO KUTJIOBOTO OYyIMHKY, SIKUM Tiependadae
nepedy0By CTapoi OMHOTPYOHOI cuctemMu B JBOTPYOHY. IIpore Bimommii crocid
PEKOHCTPYKIIIi CHCTEMH BOJSHOTO OMNAJICHHS 0araTornoBEpXOBOIO 0araTOKBAPTUPHOTO
’KUTIOBOrO OyIMHKY BKJIFOYA€ BETUKHUIM KOMIUIEKC 31iCHIOBAHMX OAHOPA30BO TEXHIYHUX
3axoiB (3aMiHa TpyO 1 pajiaTopiB OMaJCHHS, BCTAHOBIICHHS 3aralbHOOYIMHKOBOTO Ta
IHIUBITyaTbHUX TIPUJIAJIIB OOJIIKY CIIOKMBAHHS TETUIOBOI €HEPrii Ta iH.), 10 HE 3aBXKIU
EeKOHOMIYHO 3IMCHEHHO B CWJIy PI3HOTO MaTeplajibHOIO PIBHA  MENIKAaHIIIB
0araToKBapTUPHOTO >KUTIIOBOrO OYJAMHKY 1 € HACHIJKOM IIi€1 iXHBOI PI3HOTO CTYICHS
TOTOBHOCTI 10 BIPOBAIPKEHHSI HABITh MOTEHIIHHO BUT1THUX JJI1 HUX HOBOBBE/ICHb.

Takum 4YHHOM, aKTyaJIbHUM HAyKOBO-TCXHIYHUM 3aBIAHHSM, B ICHYIOUUX
peanisix, € yIOCKOHaJEHHSI CIOCO0y PEKOHCTPYKIlli CHCTEMH BOISHOTO OIajeHHs
0araTonoBepXOBOro 0araTOKBapTUPHOrO KUTIOBOTO OYIUHKY.

OcHoBa pillleHHsI, SIK€ TMPOIMOHYEThCS, 0a3yeThcs Ha nepeOyoBl OJHOTPYOHOL
CHUCTEeMH OIaJCHHS B JBOTPYOHY, NIISXOM MEPETBOPEHHS OJHOTO T0JaBajbHOTO
(M IHIMAIBHOTO) CTOSKA OTHOTPYOHOT CHCTEMH Y MOJaBaTbHUH (I THIMATBLHUN ) CTOSIK
JNBOTPYOHOI CHCTEMH B BEPTHKAJIBLHOMY DSy KBapTHUp, IIO 3HAXOASATHCS OJIHA HaJ
1HIIO0, 200 TPyH KIMHAT BEPTUKAJIBLHOTO ALY KBapTUP, IO 3HAXOAATHCSA OJHA HaJ
HIIIOO, SIK1 BUXOJIATH Ha Pi3HI pacaau OyauHKy (puc. 2).
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[Tpu uboMy HasiBHUH MOJaBANTbHUHN (IT1THIMAJIBHUI ) CTOSK OJHOTPYOHOI cCCTEMHU
MO>Ke OyTH MOBHICTIO 3aMIHEHUH MTOIaBAIbHUM (I11IHIMAJIbBHUM) CTOSIKOM
IBOTpYOHOI cucreMu ab0 B HasSBHUM TMOAaBAIbHUMN (IMiJHIMAIBHUNA) CTOSIK
OJTHOTPYOHOT CHCTEMH MOXKYTh OyTH Bpi3aHl IUISHKUA TPyOOMPOBOIY MK BXOJIOM 1
BHUXOJIOM KOKHOT'O HasIBHOT'O OMAJIIOBAIBLHOIO MpUiiany (puc. 2).

3a BIZICYTHOCTI B IIbOMY BEPTHKAJILHOMY Py KBApTHUP, 110 3HAXOATHCS OIHA
HaJ[ 1HILIO0, a00 IpyNi KIMHAT BEPTUKAJIBHOTO Py KBAPTUP, IO 3HAXOASATHCS OJHA
HaJ HIIIO0, K1 BUXOJSATh Ha pi3HI ¢acaan OyAUHKY, 3BOPOTHOTO (OMyCKHOTO) CTOSIKA
OJIMH 3 PpEIITH MoAaBalbHUX (MIJHIMAIBHUX) CTOSKIB OJHOTPYOHOI CHCTEMHU
NEPETBOPIOIOTH B 3BOPOTHUI (OMYCKHMIA) CTOAK JBOTPYOHOI CHCTEMH, a €IEeMEHTU
IHIIUX ToAaBaJbHUX (MIJHIMAIBHUX) CTOSIKIB OJHOTPYOHOI CHCTEMU OIaJICHHS
BUJTY4alOTh a00 3arIylIyIOTh; MTOAAIIbIIE BJOCKOHAJICHHS iepeadadae GopMyBaHHS HA
KOXXHOMY TIOBEpCl TOPU3OHTAJIbHI TUIKM (PO3BOJAKMU) TOCHIJIOBHO 3'€JHAHUX
OTaTIOBATIFHUX TIPUJIAIIB 3 HABHUX OMATIOBATBHHUX MPUIIAJiB, IO 3IUIIAIOTHCS HA
CBOIX MICIIIX, a00 3 HAHOBO YCTAaHOBJIEHUX OMATIOBATHHUX MPUIAIIB ILITXOM
11 €AHAHHS BXOJY MEPIIOro MO XOAY TEIJIOHOCIS OMalOBaIbHOTO MPUJIaTy KOXKHOT
TOPU30HTAILHOI TITKU (PO3BOJKH) O€3MOCEPETHBO /10 MOAaBaILHOTO (I THIMATBEHOTO)
CTOsIKa, a BUXOJly OCTAaHHBOI'O IO XOJy TEIJIOHOCIS ONMAJIOBAJIBHOIO MpUIaNy L€l
TOPU30HTAIBHOT TUIKK JI0 3BOPOTHOTO (OIMMYCKHOT0) CTOsIKA IBOTPYOHOT CUCTEMH.

[lomanpiie BAOCKOHAJEHHS TMOJSITa€ B YCTAHOBII MPHIAIIB PETyIIOBaHHS
BUTPATHU TEIUIOHOCIS 1/a00 OOJIIKY CHOKHMBAHHS TEIUIOBOI €HEprii MiX MOJlaBaIbHUM
(miaHIMaJIbHUM) CTOSIKOM JIBOTPYOHOI CHCTEMHU OMNAaJIeHHS Ta BXOJOM B TEpIIHiA
ONAJIIOBANILHUN MpUiia, TOPU3OHTAIBHOI TUIKK (PO3BOJKU) MOCIHIIOBHO 3'€IHAHUX
ONaJIOBAIBHUX TpwiIaAiB a00 MK TNoAaBaJbHUM (MIJHIMAIBHUM) CTOSKOM
JBOTPYOHOT CHCTEMU OIaJICHHS 1 pO3TaTy>KEeHHSIM Ha TOPU30HTAIbHI T'UIKH (PO3BOIKH)
MOCJIIJIOBHO 3'€IHAHMX OMNAJIOBAIBHUX MNpuiaAiB. B pe3ynbrari ICHYyIOUMH CTOSIK
OTHOTPYOHOT CHCTEMHU OIaJeHHsS TEPETBOPIOETHCS B KBApTUPl Yy MOAaBAIbHUAN
(MigHIMANBbHUI) CTOSIK JBOTPYOHOI CHCTEMHM OMNaJCHHS, 10 SKOTO MOXE OYyTH
3MIMCHEHO MIAKIIOUYCHHS OMANIOBAIbHUX MPUJIAiB KBAPTUPU 3 TOPU3OHTAIHHOIO
po3Boakoro. lle 3a0e3neunTh TEXHIYHI MEPEAYMOBH I YCTAaHOBKM Ha TMOYATKY
TOPU30HTAJIBLHOI PO3BOJIKM MPHIIA/IIB PETYIIIOBAHHS BUTPATU TEIIOHOCIS 1/a00 00diKy
CIOKMBAHHS  Temjia 3  IHIOUM  PI3HUM  TMOJANBIIMM  BIOCKOHAJICHHSM
BHYTPIIIHLOKBAPTUPHOI YACTHMHH CHUCTEMU OMNAJIICHHS, BHUXOASYM 3 OakaHHS 1
(biHAHCOBUX MOKJIMBOCTEN MEIIKAHIIS KBAPTHPH.

[IpornoHoBaHMii MiAXiA TaKOX Mependayae MOXKIUBICTh 3MIMCHEHHS MOETAMHOT
PEKOHCTPYKIli CHCTEMH IEHTPAIBHOTO BOASHOTO OIAaJeHHS 0araTormoBepXOBOTO
0araToKBapTUPHOTO KUTIOBOTO OYJIUHKY.

[TocTaBneHa 3amavya BHUPILIYETHCS THM, IO CHOCIO0 PEKOHCTPYKII CHCTEMH
BOJSHOTO ONAJIEHHS 0araronoBEpXOBOTO 0araTOKBapTUPHOIO >KUTIOBOTO OyIHHKY
nepenbavae mepedynoBy OJHOTPYOHOI CHUCTEMHM OMNaJeHHS B JBOTPYOHY V
BEPTUKAJILHOMY PsITy KBapTHUP, 1110 3HAXOASATHCS OJHA HaJ 1HIIOI, a0 TpyI KiMHAT
BEPTUKAILHOTO PSy KBAPTHUD, 110 3HAXOASATHCS OJHA HAJl 1HIIOIO, SAKI BUXOMASTH HA
pi3Hi ¢acagu OyauHKy. OauH mnoAaBaibHUM (MIAHIMANIBHUI) CTOAK OJHOTPYOHOT
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CUCTEMU MEPETBOPIOIOTH Y MOJaBAbHUHN (I11IHIMAIBHHI ) CTOSIK IBOTPYOHOI CHCTEMH,
3a BIJICYTHOCTI B IIbOMY BEPTHUKAILHOMY DSITy KBApTHP, IO 3HAXOMATHCS OJHA HaJ
1HIII010, a00 TPYyIi KIMHAT BEPTUKAIBLHOTO DSy KBapTUP, IO 3HAXOASTHCS OJHA HAJ
HIIIOI0, K1 BUXOJATHh Ha pi3HI (acaaum OyIUHKY, 3BOPOTHOTO (OMYCKHOI'0) CTOSKA
OIMH 3 PEITH TMoAaBaIbHUX (IMiJIHIMAIBHUX) CTOSIKIB OJHOTPYOHOI CHCTEMH
MEPETBOPIOIOTH B 3BOPOTHUH (OIYCKHMIA) CTOSIK JBOTPYOHOT cuctemu [13].

EneMenTn iHIIMX MoaaBanbHUX (MIAHIMAIBHUX) CTOSKIB OAHOTPYOHOI CHUCTEMHU
OTTaJICHHS BUJTY4alOTh a00 3ariyryoTh. Ha Ko)XHOMY MOBEpCi y IbOMY BEPTUKATEHOMY
paay  (GOpMyIOTh TOPH3OHTAIBHI TUIKM (PO3BOJKHM) IOCIIJIOBHO  3'€IHAHHMX
OTTATIOBAJILHUX TPHUJIA/IB 3 HASSBHUX ONATIOBAIBHHUX IMPHIIAIIB, 10 3AIHINAIOTHECS HA
CBOIX MICIISIX, a00 3 HAHOBO YCTaHOBJICHUX ONMATIOBAIBHUX MPUJIAIIB, i € THYHOUYH BX1/T
TIEPIIOTO IO X0y TETIOHOCIS OMATFOBAIBHOTO MPUITATy KOXKHOI TOPH30HTATBHOT T'UTKH
(po3BoaKH) Oe€3MOoCepeIHbO IO TOJaBaIbHOTO (MiHIMAIBHOrO) CTOsSKA. Buxin
OCTaHHBOTO MO XOJIy TEIUIOHOCISI ONATIOBAIIBHOTO MPHIIAAY 111€1 TOPU30HTAIBHOT TUTKH
710 3BOPOTHOTO (OMYCKHOT0) CTOSIKA IBOTPYOHOI CHCTEMH.

VY BapiaHTi MiX MoJaBabHUM (TIHIMATBHUM) CTOSIKOM JIBOTPYOHOI CHCTEMH
OMAJICHHS Ta BXOJOM B TEPIIMA TO XOAY TEIUIOHOCIS ONAaNIOBaIbHUN TpHUIaT
TOPU30HTAIBHOT TUIKK (PO3BOJKM) MOCTIAOBHO 3'€JTHAHUX OMATIOBATBLHUX MPHUIAJIIB
BCTAHOBJIIOIOTh TMPUJIAM  PETYyJIIOBAaHHS BHUTpATH TEIJIOHOCIS 1/abo 00Ky
CTIOKUBAHHS TETJIOBOI €HEPTIi.

VY BapiaHTi MIX ToAaBaJbHUM (ITIIHIMAJILHUM) CTOSIKOM JABOTPYOHOI CHCTEMH
OMAJICHHS Ta PO3TANy’)KEHHSIM Ha TOPU3OHTAJIbHI TUIKH (PO3BOJKH) IOCIIAOBHO
3'€THAaHUX OMATIOBAJLHUX MPUJIA/IIB BCTAHOBIIOIOTh MPUJIAJAN PETYIIOBAHHS BUTPATH

TEIUIOHOCIA 1/a00 00JIIKY CITOKUBAaHHS TEIJIOBO1 eHeprii (puc. 3, 4).
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Puc. 3. Cxema nepBUHHOT OJTHOTPYOHOT CHCTEMH IIEHTPATLHOTO BOASHOTO OTAJICHHS
0araTomnoBepXxoBOro 0araTOKBaApTUPHOTO KUTIOBOTO OYIUHKY
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Puc. 4. Cxema peKOHCTPYHOBaHOI TBOTPYOHOT CHCTEMH LICHTPAILHOTO BOJSIHOTO OIaICHHS
6araTonoBepXoBOro 6AraTOKBaPTUPHOTO KUTIOBOTO OyIUHKY

OpHoTpyOHa cuctemMa LIEHTPAJIBbHOTO BOJSHOIO ONAJIEHHS 0araTrornoBepXOBOTO
OaratokBapTUpPHOro OyAMHKY (pUC. 3) XapaKTepu3yeTbCcsl TUM, IO 3 Marictpani
TETJIOHOCIH TTOAETHCS 10 BIAPI3KY MOJaBATBLHOTO (IMiIHIMAIBHOTO) cTosika 1 (2, 3) 1o
BXOJly KOXKHOTO ONaNIOBajJbHOTO Tmpwiany (pamiaropa) 4, a BUXIA KOXHOTO
OMaJIOBaJIbHOTO Tpuiany (paaiatopa) 4 3'€qHaHU BIAPI3KOM I[HOTO TOJaBaJIHLHOTO
(miaHiManbHOTO) cTosiKa 1 (2, 3) 13 BXOA0M ONaOBaJILHOTO Npuiany (pagiatopa) 4 Ha
HaCTyHOMY MoBepci (TOOTO TEIUIOHOCI BUXOAMUTH 13 CTOSIKA 1 moTpamite a0 50
OIAJIIOBAJILHOTO IPUJIAAY, a MOTIM 3 OINaJIOBaJILHOTO IPUJIaay MOBEPTAETHCS 10 IIHOTO
CTOSIKA).

PekoHcTpyKIiI0 cucTeMHU OMNajeHHs 0araTomoBepXOBOTO OaraTOKBapTHUPHOIO
KUTJIOBOT0 OYJAMHKY HUISIXOM Iepe0y10BM OJHOTPYOHOI CUCTEMH BOISTHOTO OTAJICHHS
B IBOTPYOHY 3/11ICHIOIOTH Y BEPTUKATILHOMY Py KBapTHP, L0 3HAXOASTHCS OJTHA HAJ
1HII010, 200 TPyN KIMHAT BEPTUKAIBHOTO PSY KBAPTHUP, IO 3HAXOJATHCA OFHA HaJ
THIIIOIO 1 BUXOIATh Ha Pi3HI Pacaau OyauHKy (puc. 5).

[Tpu oMy ouH MoJaBadbHUMN (MIIHIMAIBHUN) CTOSAK 1 OJHOTPYOHOI CUCTEMU
MePEeTBOPIOIOTh Y TOAAaBaJbHUM (IMIHIMAIBHUNM) CTOSAK S5 JBOTPYOHOI cHCTEMHU
[UIAXOM 3aMIHM HAasBHOTO IO/aBaJbHOTO (IMiJHIMAIBHOIO) CTOSKa OJXHOTPYOHOI
CUCTEMHU TOJABATBHUM (MIIHIMAIBHUM) CTOSKOM JBOTPYOHOI cHCTEMH ab0 Bpi3KU
JUISTHOK TpyOONpOBOAY B HAassBHUIM MOJaBajIbHUM (MIAHIMAIBHUI) CTOSIK OAHOTPYOHOT
CHUCTEMHU MIX BXOJIOM 1 BUX0JIOM HasiBHOTO OMAIOBAILHOTO IpUIany (pamiatopa).
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Puc. 5. Cxema ropu3oHTaIbHOT MOKBAPTUPHOI PO3BOIKH PEKOHCTPYHOBAaHOI TBOTPYOHOT CHCTEMH
[EHTPATHLHOTO BOASHOTO OMAJICHHS 0araTormoBEepXOBOro 0araTOKBaApTUPHOTO )KHUTIOBOTO OyIUHKY 3
OKpPEMHUMHU TO1aBaATLHUMU (T AHIMATEHUMH) 1 3BOPOTHUMH (OITyCKHUMHM) CTOSTKAMH

Pe3ynbpTaToM Takoro nmepeTBOPEHHS € Te€, 110 TEIJIOHOCIM BUXOAUTH 13 CTOSKA 1
MOTpAIUIsiE 10 ONATIOBAIIBHOTO MPHIIATY, ajie MOTIM 3 ONaJOBaJIbHOTO MPUJIAAy 10
I[LOTO CTOSIKA HE TIOBEPTAETHCS.

VY pa3i HagBHOCTI B IIbOMY BEPTUKAILHOMY PSIy KBApPTUP, L0 3HAXOIATHCS OJIHA
HaJ| 1HII010, a00 TPyn KIMHAT BEPTUKAIBHOTO PSAY KBApPTHUP, L0 3HAXOASATHCS OJHA
HaJ[ THIIOO 1 BUXOJATh Ha Pi3HI Pacanu OyIHHKY, 3BOPOTHOTO (OIyCKHOI'0) CTOsIKA 6,
JI0 SIKOTO TOTpAIUIsi€ TEIUIOHOCIHM, 10 BUXOAUTh 3 ONAJIIOBAJIBHOIO IMPHIIALy, HOro
3aJUIIAI0Th. 32 BIICYyTHOCTI B IbOMY BEPTHUKAIBLHOMY Py KBAPTHP, IO 3HAXOASITHCS
OJIHA HaJ 1HIIOI, a00 TPyH KIMHAT BEPTUKAIBHOTO PSY KBAPTHUP, MO 3HAXOIATHCS
OJIHa HaJ 1HIIOI 1 BUXOJATH Ha Pi3HI ¢acaau OyAMHKY, 3BOPOTHOTrO (OIMYCKHOTO)
CTOSIKa OJIVH 3 PEIITH MOJaBATbHIX (TIAHIMATBHUX) CTOSKIB 3 OHOTPYOHOI CHCTEMHA
MEPETBOPIOIOTH B 3BOPOTHUM (OMYCKHUIT) CTOSIK 6 TBOTPYOHOT CHCTEMH, HAIIPUKJIIA],
HUIIXOM 3aMiHM HasBHOIO MOJABaJIbHOrO (MIAHIMAIBHOIO) CTOSIKA OJHOTPYOHOI
CUCTEMH 3BOPOTHHUM (OMYCKHUM) CTOSIKOM JBOTPYOHOI cucTeMu a0o0 BPI3KHU JUITHOK
pr6onp0130ﬂy B HasIBHUI MOJIaBaJIbHUM (IT1AHIMAJIBHUI ) CTOSIK OJJTHOTPYOHOI CUCTEMHU
MDK BXOJIOM 1 BUXOJIOM HAsiBHOTO OIAaJIIOBAILHOTO MPHUIIATY.

Pe3ynbraToM Takoro nepeTBOpeHHs, sk Oy/1e MoKa3aHo Jaji, € Te, [0 TeIIOHOCIH
HE BUXOJUTH 13 CTOSIKA, MO0 MOTPANUTH 0 OMATIOBAIBHOTO MPHIIALY, a 0 IHOTO
CTOsIKa TUIBKU MTOTPAIUISIE TEIUIOHOCIH, 110 BUXOAUTD 3 ONATIOBAIBHOIO IPUIIAdY.

EnemenTH iHIIMX MoAaBaibHUX (MiAHIMAIBHUX) CTOSKIB 2 OJJHOTPYOHOI CUCTEMHU
OMaJICHHS BIIY4alOTh a00 3ariaylyoTh.

30



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal

B oMy BepTHKaILHOMY DsiTy KBapTUP, IO 3HAXOASATHCA OJHA HAJ IHIIO0, a0
rpyn KiMHaT 20 BEPTUKAJIBHOIO Py KBapTUP, IO 3HAXOASTHCA OJIHA HAJ 1HIIOKO 1
BUXOJISTh Ha pi3HI (hacaau OyIuHKY, Ha KOXKHOMY MOBEpCl (POPMYIOTh TOPU3OHTAIBHI
T'JIKH (PO3BOIKH ) TIOCIIIOBHO 3'€THAHUX TPYyOOIpoBoAaMHu 8, 9 onaroBaIbHUX MPUITAIIB
(pamiatopiB) 4 3 HasSBHUX ONAJTIOBAILHUX MPHIAAIB (paaiaTopiB), M0 3aJUIIAIOTHCA Ha
CBOIX MicCIIsiX, 200 3 HAHOBO YCTAHOBJICHUX ONATIOBAIBHUX MpUIadiB (pamiaTopi). Y
TAaKOMY BHUIJKy Tpeda MmiJI'eIHaTH BX1J] MEPLIOro MO X0y TEIIOHOCIS ONaTF0BAJILHOIO
npuiaay (pamgiatopa) 4 KOKHOI TOPU3OHTAIBHOI TUIKK (PO3BOAKK) TPYOOIIPOBOIOM 7
0e3mocepeIHhO /10 MOAABATBHOIO (IMITHIMAIBHOIO) CTOSIKA 5, a BUXI1J OCTaHHBOT'O IO
X0y TEIJIOHOCIS OMATIOBAIBHOTO Mpmiaay (pamiatopa) 4 1mi€i TOpU30HTAIBHOI TLIKH
TpyOoIIpoBoioM 10 10 3BOPOTHOrO (OIYCKHOTO) CTOsIKA 6 ABOTPYOHOT CUCTEMH.

BunyueHni B pe3yibTaTi peKOHCTPYKIIIT CTOSIKM a00 €JIEMEHTU CTOSKIB IMOKa3aHi
Ha pUC. 3 MTPUXOBUMHU JIHISIMHU.

[Tin yac peKOHCTPYKIlT peKOMEHAYEThCS 3a0€3MEeUNUTH BIMOBIIHICT JA1aMETPIB
MoJaBabHOTO (IMiIHIMAIBHOTO) CTOSIKA S5 1 3BOPOTHOTO (OMYCKHOTO) CTOsiKa O,
BUKOHABIIIM HEOOX1THI pO3paxyHKH IMepe]l iXHIM MiA00pOM 1 yCTaHOBKOIO.

Mix nomaBaibHUM (ITiTHIMAJTEHUM) CTOSIKOM 5 JBOTPYOHOI CHCTEMH OMaJICHHS
Ta BXOJOM B TMEPIIMK MO XOJay TEIUJIOHOCIS ONMaOBaIbHUN mpuian (pamiatop) 4
TOPU30HTAIBHOT TUIKK (PO3BOJIKHM) MOCTIJOBHO 3'€JHAHUX OMAITIOBAIILHUX MPUIAIIB
(pamiaTopiB) 4 ab60 po3raidy>KEHHSM Ha TOPU3OHTAIBHI TJIKUA (PO3BOJKH) MOCIIOBHO
3'€IHaHUX ONANIOBAIBHUX NpWIaAiB (paaiatopiB) 4 BCTAHOBJIIOIOTH MPUIIAAH
PETYIIIOBaHHS BUTPATH TEIUIOHOCIS 1/a00 00JTiKY CIIOKMBAaHHS TerIoBoi eHeprii 11.

BucHoBku. 3acTOCyBaHHS 3alPONOHOBAHOTO CHOCO0Y PEKOHCTPYKIIII CHCTEMH
[EHTPATBFHOTO  BOJSHOTO OMAJCHHA 0araromoBepXOBOTO 0araTOKBapTUPHOTO
KHUTJIOBOTO OYIMHKY 3a0e3nedye yJamTyBaHHS JABOTPYOHOI CHCTEMHU OIAJICHHS 3
TOPU30HTAIHFHOIO PO3BOIKOIO B BEPTUKAIBLHOMY PSAY KBapTHUD, IO 3HAXOASITHCS OHA
HaJ 1HIIO, M0 3a0e3leyye TEeXHIUHI MepeayMOBU ISl MOKBAPTHPHOI yCTaHOBKU
MpUJIaIiB O0JIKY CIOKMBAHHS TEIJIa 1 PEryJIFOBaHHS BUTPATH TEIJIOHOCIS B TEPMiHH,
3py4yHl IS MEIIKaHIIB, BHUXOJAYM 3 IXHHOrO OaxkaHHs 1/abo (iHaAaHCOBUX
MOXJIMBOCTEH, a TakKoX Iependayae MOXJIUBICTh  3JIMCHEHHS IOETAIHOI
PEKOHCTPYKIli CHCTEMH IEHTPAIBHOTO BOASHOTO OIAaJeHHS 0araTormoBepXOBOTO
OaratokBapTUpPHOTO OYIUHKY [14 - 16]

Kpim Toro, y pe3ynbrari peanizaiiii 3amporioHOBaHUX 3aX0/l1B OUIKY€EThCSI:

— ¢dopMyBaHHS OWIAJUIMBOIO CTUJIIO KUTTA — TMEpexXii Ha EHeproomamaHi
TEXHOJIOTI] Ta MaTepiayid, B TOMY 4YHWCJi, 3aCTOCYBaHHS CTaHIApTy ''MacUBHUUN
OynuHOK", KWW € JIACHO eHeproe(eKTMBHUM, CTBOPIOE KOMGBOPTHI YMOBH s
nepe0yBaHHs, BOJHOYAC € EKOHOMIYHUM 1 CHPUYMHSE MiHIMaabHUM HETraTUBHUU
BILIMB HAa HaBKOJIUIITHE CEPEIOBUIIIE;

— BIOPOBADKCHHS CHCTEMH CHEPICTHYHOIO MEHEIKMEHTY, MOHITOPHHTY
€HEPreTUYHOr0 CIOKMBAHHS, PO3POOKa €HEPreTUYHUX OOJIKETIB, aHaJ13 ICHYHOUYHX
MOKa3HUKIB, SIK OCHOBU CKJIaJIaHHS HOBUX OFOJIXKETIB, PO3POOJICHHSI €HEepPreTUYHOl
MOJIITUKY, TJAHYBaHHS HOBHX €HEpPro30epiralouuMx 3axofiB 3riAHO BUMOT cepii
crangaptis ISO 50001;
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— BHM3HAQUEHHS pEAJIbHOTO EHEPreTMYHOro OajaHcy TpoOMaad  IUIIXOM
MIPOBE/ICHHS EHEPTeTUYHOr0 00CTEKEHHS 00’ €KTIB, SIKUM MOKaXKE peaJTbHUMN MOTEHITIaT
€eKOHOMIi EHEPreTUYHUX PECypCiB;

— TOKpAIEHHS YIIPaBIIHHSI €HEPro30epeKeHHIM Y OI0/KETHIH cdepi;

— TIPOJIOBXKEHHS TEPMIHY CIIY»KOH Oy/IiBeIb )KUTIOBOTO Ta OFOKETHOTO (HOH/IIB;

— MiABUIIEHHS PIBHA KJIIMAaTUYHOrO KOM(POPTY B OIOJKETHUX YCTAaHOBAX;

— CKOpOYEHHS 00CSTIB €HEProCHOKMBAaHHS OI0)KETHUMU 3aKIIaaMH;

— 3MEHILIEHHS BUKH/IIB BYTJIEKUCIIOTO ra3y;

— €KOHOMIs OO KETHHX KOIIITIB;

— MOMEepeHKEHHS 3MIH KJIIMaTy Yepe3 3HUKEHHS BUKUIB TAPHUKOBUX T'a3iB;

— 3aJly4eHHS KOIITIB 3 YCIX pIBHIB OIOJIKETIB, a TAKOX TPAHTOBUX KOIITIB JJIs
peasizallii MPOEKTIB 1 3aX0/1B 3 €HEPro30epeKEHHSI.

Ha ocHOBI 3adikcOBaHOr0 €BpONEHCHKUMHU €KCHEpTaMHU MIHIMaIbHOIO
noKa3HUKa ekoHoMii manmBa y 20% micast mepexoay Ha 1HAWBIAYyalbHI KBapTHUPHI
JIYUIIBHUKY Ta PETYJISITOPH, BA3HAYEHO YNCTUN EKOHOMIYHUMN €(eKT:

1. TTo VkpaiHni:

IIpu cezonnoMy criokuBanHi rasy cexropoM TKE s nacenenns y 3,9 mupa v,
00CSAT MapHO CIIAJIEHOTO ra3y 4epe3 po30alaHCcoBaHiCTh cTaHoBUTE 580 ... 700 muH M
3a ceson. Ilepexin na "Meron Jepmerxun" 30epirac 584 mun m° rasy na pik. Ipu
6a30Bili puHKOBii 1iHi razy 15000 rpu 3a 1000 M> nepxaBauil eeKT CTAHOBUTE ~8,76
MJIPJT TPH YUCTOI €KOHOMII IIOPOKY.

ITo M. KueBy: cepenHbOpIYHE CIIOKUBAHHS ra3y Ha OMAJICHHS )KUTIOBOrO (POHTY
cranoButh ~0,92 mupx M. 20% eKOHOMisS 3a BalIUM METOAOM 3abe3neuye
3aomakeHas 184 wuia M° rasy 3a OJMH onajgtoBaibHUN ce30H ab6o 2760000000 rpH.

ITo M. MuxkonaeBy: OKII "MukonaiBoOaTenaoeHepro" 3a c€30H BUKOPUCTOBYE

42,07 mun M° rasy. Exonomis 20% nanusa cTaHoBUTE 8,41 MH M rasy 3a ce30H abo
126210465 rpH.
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MMPOCTOPOBA TPAHC®OPMAIIIS MICTOBY IIBHUX
CTPYKTYP YKPAIHU
1] BININBOM BE3IIEKOBUX TA OBOPOHHUX
BUKJIUKIB

Cmaanu IBan

KaHJ. apX., JOLL.,

kad. ApXITEeKTypH 1 TU3aiiHy,

IBaHO-DpaHKIBCHKUI HAIIIOHATBHUN

TEeXHIYHUI yHiBepcuTeT HaTH 1 razy, M. IBaHo-DpaHKIBCHK, Y KpaiHa.

AHoTauisi. Po3risnyTo npobinemy mpoctopoBoi Tpanchopmaiiii MicToOyaIBHUX
CTPYKTYp VYKpaiHu, 3yMOBIJICHOi O€3MEeKOBUMH Ta OOOPOHHMMH MOTpeOaMH.
OOGrpyHTOBaHO, 0 O€3MeKa MepeTBopuiiacs 31 CIy>kK00BOi HOPMATUBHOT BUMOTH Ha
cTanuii (GopMOTBOpUMIT YMHHHUK MicTOOyayBaHHs. Ha ocCHOBI aHaizy CBITOBOTO
nocBiay (opMyBaHHSI CHUCTEMH YKPUTTIB B MICBKOMY IPOCTOPY, BUILIEHO HHU3KY
CYNEPEUYHOCTE MIX YHMHHOIO CHCTEMOIO LHMBUIBHOTO 3aXUCTy, SKa YCIaJKyBaja
bimocodiro KOJIEKTUBHUX YKPUTTIB 1001 X0JIOIHOT BIHHH, Ta pealisIMU BUCOKOTOYHOT
i wmacoBaHoi TOBITpsHOI 3arpo3u. CQopMynbOBaHO TPOBIIHY TEHICHIIIIO
MIPOCTOPOBOT'O PO3BUTKY CUCTEMU 3aXUCHHX CIIOPYJ — MEPeXij] BiJl KOHLIEHTpPAIIi /10
pPO30CepeKEHHSI — Ta 3alpONOHOBAHO PO3TJISIIATH Yac JIOCSHKHOCTI 3aXMCHOTO
MPOCTOPY SK KIFOYOBHI IIaHyBaJdbHUM TapameTp. Ha 0CHOBI MOPIBHSILHOTO aHATI3Y
nocBiny LlBetnapii, ®innsauaii, [Benii, [3painto, Cinranypy ta CIIIA BHOKpeMIIeHO
TUTIONIOTIYHI MOJENi OpraHizamii 3axucHuX (QYHKIIA Yy HaceleHUX IMYHKTax.
Po3pobnieno  GaraTtopiBHEBY  Mojeidb  O€3MEKOOPIEHTOBAHOI  TpaHcdopMmalii
YKpaiHChKOr0 MICTa, III0 OXOIUIIOE PIBHI B1Jl OKPEMOI OY/I1BII1 10 CUCTEMH PO3CEICHHSI.

KirouoBi cjioBa: 6e3mekoopieHTOBaHE MICTOOYIyBaHHS, BUMOTH O€3MEKH Ta
000pOHH, PO30CEpPEKEHHSI, YKPUTTA, 4Yac ITOCSIKHOCTI, MOJBIHHE MPU3HAYCHHS,
MMOBOEHHE BiTHOBJICHHS.

Berynm.

[ToBHOMacmiTabHe BTOPrHEHHS p¢ AOKOPIHHO 3MIHHUJIO YMOBH, B SIKUX
pPO3BUBAIOTHCA YKpaiHChKI MicTa. besrneka, mo AecaTWMTTSIMH TiepeOyBaja Ha
nepudepii TPOEKTHOTO MUCIICHHS SIK CITy>K00Ba HOpMAaTHBHA BUMOT'a, IEPETBOPHUIIACS
Ha BHU3HAYAIbHUM (HOPMOTBOpUMU UYMHHUK MicTOOyayBaHHs. lleil uMHHHMK HE €
THUMYacCOBMM: HaBITh 32 YMOBHU 3aBEpIICHHS aKTHUBHOI (a3u OoioBUX il 3arposa
NOBITPSAHUX ynapiB 1 pyWHYBaHHS KPUTHYHOI 1HQPACTPYKTYpH 30epiraTHMEThCs
TpuBaIMi yac. BogHodac HasgBHA cucTeMa 00'€KTIB IUBUILHOTO 3aXHUCTy BUSBHUJIACS
KOHIIENTYaJIbHO HE MiJIFOTOBJICHOIO /10 I[UX BUKIIMKIB: YUHHE 3aKOHOAABCTBO [1], [2]
dbopmyBanocs 0e3 ypaxyBaHHS WMOBIPHOCTI BEJICHHS OOHOBUX i Ha TEpUTOPIi
nepxxaBu, a npuviHaTTs JbH B.2.2-5:2023 [3] oHOBWJIO TEXHIYHI BHMOTH, HE
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BCTUTAIOTh PEaryBaTH Ha 3MIHY XapaKTEPUCTUK MOBITPSIHUX HEOE3MEeK B MPOCTOPi
VYkpainu [3].

JlxepenbHy 0a3y CTaHOBJSITH TMpali 3 Teopii MPOCTOPOBOI opraHizarii
MICTOOYAIBHUX CUCTEM [6], MJOCIIKEHHS COI[IONICUXOJIOTYHOTO BUMIPY KHUTJIOBOTO
cepenoBuma [7], [8], myOmikamii moM0 KOMIUJIEKCHOCTI Ta CTIMKOCTI MOBOEHHOI
BiIOynoBu [9] 1 kiacw4uHi Teopii Oe3MeKH MICHKOro CEpEeAOBHINA, IO CSTalOTh
KoHuenuii 3axuienoro npocropy O. Hetomena [10]. Octanns, onHak, copmyBanacs
HaBKOJIO 3amo0iraHHs 3J104MHHOCTI 3acobamu cepepoBuiia (CPTED) 1 He oxormutroe
cnenudikd BOEHHUX 3arpo3. HeBupilIeHO YaCTHHOK 3arajbHOi MpoOJIeMU
3aJUIIAE€THCSA BICYTHICTh CHCTEMAaTHU30BaHO1 MOPIBHUIBHOT TUITOJIOT1] MiCTOOYAIBHUX
MoOJIeJIel [IUBUTLHOTO 3aXKUCTY: HAsIBHI JTOCIIKEHHS a00 0OMEXYIOThCS 1H)KCHEPHUM
MacmTaboM OKpeMoro 00'ekta, ab0 OXOIUTIOIOTh MaKpOPIBEHb BIIOYI0BH, OMHUHAIOYU
MPOMIXKHUIM — BJIaCHE MICTOOYAIBHUN — PIBEHb CTPYKTYPHOI TpaHCcopMaIrii.

Metorw naHoi po00TH € MOPIBHSUIBHUI aHali3 MICTOOYIIBHUX MPHUIIOMIB, IO
3a0e3mevyloTh O€3MeKoBl MOTpeOH, Ha OCHOBI MDKHApOJHOTO JOCBIAYy Ta
OoOTpyHTYBaHHS OaraTOpiBHEBOI MOJIeJl MPOCTOPOBOI TpaHchopMmallii MicT YKpaiHu.
JlocssrHEHHsT MeTH Tepeadayae po3B'sA3aHHS TaKWX 3aBJaHb. OOTPYHTYBaTH IEpexia
B1JI KOHIICHTpAIII1 0 pPO30CEPEKEHHS SIK 3aCaJIHUYY 3MIHY MICTOOY/IIBHUX IT1JIXO/IiB;
BU3HAUUTH Yac JOCSDKHOCTI 3aXHCHOTO MPOCTOPY SK KIIOUOBUH TUIaHYBaJIbHUN
napameTp; MPOBECTH TOPIBHUIBHUM aHalli3 MDKHAPOJAHHX MOJENeN opraHizaril
IUBUILHOTO 3aXMUCTY; PO3POOUTU OaraTOpiBHEBY CTPYKTYpy O€3MEKOOPIEHTOBAHOIO
MICTa; 3alpoNOHYBaTH MEXaHI3MHM IHTErpamii pe3ylbTaTiB y MICTOOYAIBHY
JOKyMEHTaIit0. MeTOoI0NIOTIYHY OCHOBY CTaHOBIIATH MOPIBHSUIBHUN  aHAI3
HOPMATHBHUX 1 IJIAHYBAJIbHUX MOJEJEH, TUMOJOTIYHUN MeToJ, TpadoaHaliTHYHE
MOJICJIIOBAHHS PaJlyCiB TOCSKHOCTI Ta Keic-aHai3.

Pe3yabTaTi J0C/IIIKeHHS Ta IX 00rOBOPEHHS

YMOBH cydacHOi BIHHU 3MIHIIM MiIX0au 10 ¢GopMyBaHHsS 00’ €KTIB IIUBUILHOTO
3aXHUCTY: MOMIMPEHHS BUCOKOTOUYHHMX 3aC001B YparKeHHsI, Oapakyrounx OO€MpHUIIacis 1
MacCOBaHUX PAKETHUX yAapiB poOUTHh Oy/b-sKy KOHUEHTpALIIO JIOAEH MOTEHLIMHOO
0. [IpruHIMIIOBO, 110 PO30CEPEKEHHS € HE THKEHEPHOI0, a caMe MICTOOY 1IBHOIO
KAaTEeropi€o: BOHO CTOCYETHhCS IIUIBHOCTI 3a0yJOBH, CTPYKTYpU pO3CEIECHHS,
MOTIIEHTPUYHOCTI Ta PO3MOALTY (PYHKITIH.

Yac 1ocsHKHOCTI SIK MICTOOYMIBHUM mapameTp. AHalli3 JOCBiJly pearyBaHHs Ha
pakeTHI HeOe3MeKn TEMOHCTPYE, [0 OCHOBHUM IMapaMeTpoM (OpMyBaHHS CUCTEMH
YKPUTTIB Ta 3MEHIICHHHS O€3MEKOBUX PHU3HMKIB HACEJICHHS € dYac MOTEHIINHOT
JIOCTYIHOCTI A0 00’€KTY IUBUIBHOTO 3aXUCTy. YKpPUTTS 30epirae CeHc JuIIe TO/l,
KOJIM HACEJICHHS BCTUTAE HUM CKOPHCTATHCS B MEXKax 4acy IMOINEpeIHKeHHs, IKUW B
YMOBaxX CYYacHHX 3arpo3 MOKE€ CKOPOYYBaTHCS IO KUIBKOX XBWJIMH a00 CEKYH]I.
3BiZICH BWIUIMBAE TUTAHYBAJIBHE CITIBBITHONIICHHS: PaAilyC JOCTYIMHOCTI 3aXHCHOTO
pPOCTOPY HE MOKE TMEPEeBUIIYBATH BIJICTaHI, Ky JIOAMHA 3JaTHA MOAOJATH 3a
HasBHUW Yac momnepekeHHs. OTxe, 4Yac JOCSHKHOCTI €  (yHIaMEHTAIbHOIO
MICTOOY/IIBHOIO 3MIHHOIO, 1110 3yMOBIIIO€ HOPMYBAHHS IIUTBHOCTI PO3IMOALTY YKPUTTIB
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IHCOJIAIIS YH 3a0€3lEYEHICTh 3EJIEHUMU

Ak EUROPEAN OPEN
ﬁ? SCIENCE SPACE
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noAiOHO /10 TOro, $K HOPMYEThCA

HACaKECHHIMMU.
[TopiBHsSNBHUN aHaAM3 MDKHapogHux Mojenei. IlIBeliniapcbka MoOeEb,
chopMOBaHa  yMOBaMH  JIElIEHTpasli3oBaHOi  (deaepaTUBHOI  JepkKaBH 3

MOJIIIEHTPUYHUM PO3CEJICHHSAM, peajii3ye MPUHIHUI «OJHE 3aXWIIeHe Micle AJis
KOXKHOT'O MEIIKAHI[», JOCSHKHE B MMM OJIM3bKOCT1 BiJl )KuTia [11]: BTacHUK HOBOTO
KUTJa 3000B'13aHMI 200 BIAIITYBAaTH YKPUTTS, a00 CIJIATUTH 3aMillyBajJIbHUNA BHECOK
10 (oHIYy TPOMAJIChKHUX CXOBHUII. Pe3ympratom € mokputrs monHax 100 %.
CkaHauHaBChbKI  KpaiHM pO3BHMBAIOTh JOKTPUHY TOTajdbHOI 00O0poHU  ((iH.
kokonaisturvallisuus, mBen. totalforsvar), iHTerpyrounm 3axuct y OyZiBelbHE
3aKOHOJABCTBO Ta Michbke TanyBaHHs [12], [13]; moxens ['enbCiHkl 3 Mig3eMHUM
TCHEPAIbHUM IIJIAHOM JIEMOHCTPYE CHUCTEMY CKEIBbHUX MPOCTOPIB TOMABIHHOTO
MPU3HAYEHHS, SIK1 B MUPHHI Yac QyHKIIOHYIOTh SIK CIIOPTHBHI KOMILUIEKCH, TApPKIHTH
YM JIOTICTUYHI 00'eKTU. AHAII3 13paiIbChbKOT MOJIEN1 IIMBUILHOTO 3aXUCTY B MICHKOMY
MPOCTOPI 3yMOBJIEHA CKOPOYEHHSM 4Yacy JI0 YPaKEHHS [0 JIECATKIB CEeKyH],
IPYHTYETHCS HA PO3MOJAUICHOMY 3aXHUCT1 B CTPYKTYpl XKHUTJa (MamaJ — YKpiIjieHa
KIMHaTa B MEXaX KBapTUPH, MaMaK — 3aXUINEHUN MPOCTIp Ha MOBEPCi, MaMaM —

OPUMIIICHHS Y

IPOMAJICBKIK  Oy/IiBII),

PEKOHCTPYKIIIIO KUTIOBOTO (DOHAY 3 MIJCUICHHAM KOHCTPYKIIIi.

a mnporpama TAMA 38 mnoenHana

Tabauus 1- IlopiBHsuIBHA XapaKTepUCTUKA MDKHApPOAHMX MICTOOYNIBHUX Mojesen
[IMBUIBHOTO 3aXHUCTY (YTOYHEHO aBTOPOM)

Kpaina / | ITpuHITAT [IpocTopoBuit [Toxgiiine KntouoBuii ypoxk njis
MOJENb TIOKPUTTS PO3MOIiT BUKOPHUCTAHHS VYkpainu
[IBeitapiss | YHiBepcaibHe JeuentpanizoBane, | YacTkoBe VYHiBepcanbHICTh

(6mm3bke 10 100 y KOXHIN OyaiBmi | (MapKiHTH, TTOKPHUTTS Ta
%) TEXHIYHI 3aKOHOIABUE
TIPUMIIIIEHHS ) 3aKpITICHHS
Oimnsuaia, | O0oB'sI3K0Be ISt ITin3eMHi ckenpHI Cucremue ITonsitine
[IBeris BEJIMKHX Oy/iBeNb | CXOBHUIIA Ta (cmiopt, OaceiiHu, | BUKOPUCTAHHS Ta
3aXHUCHI MAPKIHTH) iJ3eMHa
HPUMIIIEHHS B ypbanicTuka
3a0ym0B1
I3pains VuiBepcanbhe ans | Poznoainene: Tak (MupHe 3axucry
HOBOT'O JKUTJIA Mamaj / Mamak / BUKOPHUCTAHHS MIOMEUIKaHHI Ta
Mamam MIPUMILICHB) MeXaHi3M
PEKOHCTPYKITIT
(TAMA 38)
Cinramyp O0oB's13K0BE B VY kBapTupax i Tax (BHyTpimHi | [HTerpamis 3axucty
MacOBOMY JKUTJI1 | TPOMaJICbKHX roCIroAapchKi B CHUCTEMY
OyIiBISX MIPUMIIIICHHS ) KHUTI03a0€3MeYCHHS
CIIIA Jo6poBinbHO- besneuni kimaatu | Tak (moOyToBi Konsepreniris
CTUMYJIbOBAHE (safe rooms) MIPUMIIIIEHHS ) 3aXHUCTY BiJl
MIPUPOTHUX 1
BOEHHUX 3arpo3
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Cidramyp iHTerpyBaB KiMHaTH Oe3leku Oe3 30BHINIHIX BIKOH Y CHCTEMY
MacOBOT'0 KUTJIIOBOTO OYiBHUIITBA, 3pPOOHMBIIIH 3aXUCT €IEMEHTOM CTaHIAPTY KHUTIIA.
Y CIIIA 3axucT cnHMpaeThCcs HA KOHIEMINI0 Oe3reuyHnx KiMHAT (safe rooms) 3a
crangapraMmu FEMA [14], opieHTOBaHMX mepeAyciM Ha NOPUPOJHI CTUXii, —
IH)KEHEpHUI 3aXUCT BiJ HUX Maibke TOTOKHHUU 3aXHMCTy BiJ BHOYXOBOi XBHJII Ta
ynamkiB. CucTeMaTH3allio pe3yibTaTiB HaBeJeHo B Ta0. 1.

bararopiBHeBa cTpykTypa O€3MEKOOpPIEHTOBAHOIO MicTa. Pe3ynpTaTH JaHOro
aHai3y BKa3ylOTh Ha MOTpely amanTailii MIXHAPOJIHOTO JIOCBITYy Ta HACKPIZHOTO
OIpallOBaHHA BCIX PIBHIB IJIaHYBAJIbHOI i€epapxii. Ha piBH1 OyiBIli BUBHAYAIBLHUM €
nepexig 0 PO3MOAUICHUX 3aXHUIIEHUX MTPOCTOPIB 3a 3pa3KOM MaMaly, KOHCTPYKTHBHE
M1JCUJICHHS HECYUMX €JIEMEHTIB Ta BUKOPUCTAHHS IMiIBAIbHUX 1 IIOKOJILHUX TTOBEPXIB
K MPOCTOPIB MOJABIMHOrO mpu3HaueHHs. Ha piBHI Trpynu OyIMHKIB 1 ABOpPY
KIIFOYOBUMHU € PO30CEPEDKCHHS IIIJILHOCTI Ta OOJAIITyBaHHS MIBHUJIKOJIOCTYITHUX
MOAYJIBHUX YKpUTTIB. Ha piBHI kBapTanmy QopMyeTbcsi Mepexa MIIIOX1THOT
JOCTYITHOCTI, y SKiiM KOXXHA TOYKa >KHTIIOBOI 3a0ynoBH TiepeOyBae B Mexax
HOPMOBAHOI'O pajiilyca JOCSYKHOCTI, 3 HAJUIMIIKOBICTIO i MyONIOBaHHSIM 3aXUCHUX
MO>KJIMBOCTEH; OMEPYBAaHHSA CaMe KBapTaJoM, a HE MIKPOpPAHOHOM, Y3TOIKYETHCS 3
nonoxenassmu JIbBH bB.2.2-12:2019 [4] Ta Teopiero KOMITAKTHOTO MicTa. PiBeHB
KUTJIOBOIO  pailoHy BHUMarae JeLeHTpaiizamii KpUTUYHUX  (QyHKOIH & —
€HEPronocTavyaHHs, BOJOMOCTayaHHs, 3B's13Ky. Ha piBHI MicTa 3acalHUYUMU CTaIOTh
pPO30CepEeIKEHHST KPUTUUHOI 1HQPACTPYKTYPH, HAUTUIIKOBICTh THKEHEPHUX MEPEXK 1
PO3BUTOK OararoyHKIIIOHATBHOT MiA3eMHOT IHPPACTPYKTYPH 32 PIHCHKOIO MOACILIIO.
HaiiBumuii piBeHb — CHCTEMHU PO3CEJICHHS — TMepeadavae JIEKOHILCHTPAIIl0 Ta
30aaHCOBAaHUM PO3BUTOK MEPEXI IMOCEIEHb.

[aTerpartisa B MicToOyiBHY nHoKyMeHTalito. [lani npunmmnu quBepcudikoBaHOl
0€3IeKOBOI MOJIITUKM MICTa B 3aJIEKHOCTI BiJl 1€PApXiYHOrO PiBHS MICTOOYIIBHOI
CHUCTEeMH MaTUMYTh MPAKTUUYHY Bary JIMIIE 332 YMOBH iX 3aKpIIVIEHHS B T€HEPATbHUX
MJlaHaxX HACEJICHUX IMYyHKTIB, AETAJbHUX IJIAHAX TEPUTOPI, 30HYBaHHI Ta OHOBJIEHUX
JIepKaBHUX OyAiBeNbHUX HOpMax. JIOIIIbHUM € 3anpoBaJKEHHS MOKa3HUKA
3a0€3Me4YeHOCTI 3aXUCHUMH TIPOCTOpaMU Ta pajiiyca iX JOCSKHOCTI sIK HOPMOBAHUX
MJAHYBAJIBHUX 1HIWKATOPIB — 3a aHAIOTIE€0 3 TIOKa3HUKAMM 1HCOJSAIIL Yu
O3€JICHEHHS, — a TaK0XX BHOKPEMJICHHsS O€3[EeKOBOrO 30HYBaHHS M Jep:KaBHOI
MPOTpaMH PEKOHCTPYKIIii HasBHOTO ¢oHay. OCOOIMBOT aKTYalIbHOCTI 1€ HaOyBae i1
yac po3po0ieHHss MicToOyIIBHOTO KOACKCY YKpaiHu: iHTerparlisi 6€31MeKOBUX BUMOT
Ha piBHI KoAuQiKaIlii, a He OKPEeMHX I1JJ3aKOHHUX aKTiB, 3a0€3MEUYUTh X CUCTEMHICTb.
BoaHouac 0e3nexkoopieHTOBaHA TpaHc(opMalis Ma€e W COLIONCUXOJOTIYHUN BUMID:
BiJITaJICH] Ta HE3PYYH1 KOJIEKTUBHI YKPUTTS HACENEHHS CXUJIbHE ITHOPYBATH, TOA1 K
3aXMINEHUN TpocTip y Oe3nmocepenHii OMU3BKOCTI 10 TOMEIIKAHHS 3HHUXKYE
TPUBOKHICTH 1 MIATPUMYE O€3MEPEPBHICTH MOBCIKACHHOTO XUTTA [7], [8].

CuHTe3 pe3ynbTaTiB. Y3arajJbHEHHS IMPOBEICHOTO aHali3y Ja€ 3MOry
3allpONOHYBAaTH  IHTErpOBaHy  MOJENIb  O€3MEeKOOpPIEHTOBAHOI  TpaHchopmarlii
YKpaiHCBKOTO MICTa, IO TMOEAHYE M'SITh CKJIAJAHUKIB: 3aCaAHUYUN IPUHIUI
PO30CEPEIKEHHS; Yac JOCSKHOCTI SIK TUIAHYBAJIBHMNA TapaMeTp; OaraTopiBHEBY
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MPOCTOPOBY  CTPYKTYpy; TIOJIBIifHE BUKOPHUCTAHHA 3aXHCHOI 1H(PPACTPYKTYpH;
3aKOHOJIaBU€ 3aKpIIUICHHS B MICTOOYIIBHIA JOKyMeHTalii. Hackpi3HOIWO CKJag0BOIO
MOJIeTl € coIioncuxoyoriyauii Bumip (puc. 1). Moxmens He KOMilO€ XOAHY 3
PO3TJISIHYTUX HAIIOHAJIBHUX CUCTEM, a CHHTE3y€ X CHIJIbHI CTOPOHH BIAMOBIIHO [0
YKpaiHCBhKUX YMOB: YHIBEPCAJIBHICTh MOKPUTTS 3a IIBEUIIAPCHKUM 3pa3KkoM, TOJBIiTHE
BUKOPHCTAHHA Ta Mi3eMHY YpOaHICTUKY 32 CKaHJAMHABCHKUM, PO3MOUICHUN 3aXUCT 1
MEXaH13M PEKOHCTPYKIIIi 3a 13palIbCbKUM, IHTErPaLllI0 B CUCTEMY >KUTIOBOIO (POHY 3a
CIHTaImypChKUM Ta KOHBEPTEHITII0 3aXKUCTY B/l PI3HOTHITHHUX 3arP03 32 aMEPUKAHCHKIM.

IHTETPOBAHA MOJE/Tb BE3NEKOOPIEHTOBAHOI TPAHC®OPMALLIT YKPAIHCbKOIO MICTA

1. 3ACAZIHUYMIA 2. YAC JOCAKHOCTI 3. BATATOPIBHEBA 4. TOABIVIHE 5. 3AKOHO/IABYE
NPUHLMN AIK NNAHYBANBHUMA NPOCTOPOBA BUKOPUCTAHHA 3AKPINEHHA
PO30CEPE[KEHHA MAPAMETP CTPYKTYPA 3AXMCHOI B MICTOBY/IIBHIN

IHOPACTPYKTYPU JLOKYMEHTALLI

5. 3AKOHOJIABHE
3AKPINMEHHA

» 2. YAC IOCAKHOCTI B MICTOBY/JIBHIA
u AK NAHYBANbHWA 3. BATATOPIBHEBA 4. NOABIVHE BUKOPUCTAHHA JOKYMEHTALII

S NMAPAMETP NMPOCTOPOBA CTPYKTYPA  3AXWUCHOI IHOPACTPYKTYPU
O \
-

N i o BAMIP /

CKNAfoBA: comonc:MXOnorNHMH
Pucynok 1. InTerpoBana mozenb 0e31eKoopieHTOBaHOI TpaHC(hopMallii yKpaiHCbKOT0O MicTa

HAlKpI3y,

BucHoBku

besnekoBi Ta 000poHHI MOTPEeOM MEPETBOPUIIMCS Ha CTauii (POopMOTBOpUMI
YUHHUK MICTOOyAyBaHHS VYKpaiHHM, a YMHHA CHCTeMa IMBUIBHOTO 3aXHUCTY,
ycnaakyBaBmu Ginocodito KOJIEKTUBHUX YKPUTTIB 100M XO0JIOAHOI BiiHH, BCTYIIA€ B
CYNEpeyHICTh 13 pealisiMd BHCOKOTOYHOI Ta MacoBaHOI TOBITPSIHOI 3arpo3u.
OOrpyHTOBaHO Mepexia BiJl KOHLEHTpALll 10 PO30CEPEKEHHSI Ta BU3HAYEHO 4ac
JIOCSDKHOCT1  3aXMCHOTO MPOCTOPY SK KIIOYOBUHM IJIaHYBAJIBHUN MapameTp, o
JETEPMIHY€E pajilyC JOCTYMHOCTI W IIUIBHICTh PO3MOAULY YKPUTTIB; MOPIBHSIBHUN
aHalli3 MDKHApOJHOTO JIOCBIy JaB 3MOTY BHOKPEMHUTH THIIOJOTIUHI MO

Po3pobiieno OararopiBHEBY MoOJeNb O€3MEKOOPIEHTOBAHOI TpaHCcpopMallii
YKPaiHCHKOTO MiCTa, 1[0 OXOIUTIOE PIBHI BiJl OKPEMOi OY/TIBIIi IO CUCTEMH PO3CEICHHS,
1 3aIPONOHOBAHO MEXaHI3MH ii IHTErpallii B MiCTOOYIIBHY JTOKYMEHTAllil0, 30KpeMa B
MicTobyniBamii Koaekc Ykpainu. Pe3ynbTaTét MOXYyTh OyTH BHUKOPHCTaHI IiJ 4ac
nepersisaay MiCTOOYIIBHUX HOPM, Yy IporpaMax MOBOEHHOTO BiIHOBJICHHS, a TAKOXK Y
KypCOBOMY Ta JWUIIJIOMHOMY MpPO€KTyBaHHI. [lepcrekTuBr MoMaibIIuX TOCIIIKEHb
MOB'sS3aH1 3 JETANI3AIEl0 MOJIE Jii KOHKPETHUX THINB MOCENeHb 1 KUIbKICHUM
MOJIETIOBAaHHSM PaJliyCiB JOCSKHOCTI.
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BUKOPUCTAHHAA HAHOTEX.I.-IO.JIOFII‘/JI
Y BUPOBHUILTBI BY AIBEJIbBHOI KEPAMIKHA

MaiicTpenko Asia

K.T.H., JIOI[EHT

IlerpukoBa €Brexis

K.T.H., JIOIIEHT

Ameaina HaraJuis

K.T.H., JOUEHT

Kadenpa texnosnorii OyaiBeTbHIUX KOHCTPYKITIH 1 BUPOOIB
KuiBchkuii HaIllOHATBPHUM YHIBEPCUTET OYIIBHULITBA 1 apXITEKTypH
VYkpaiHa

AHoTanisi. Y poOOTi pO3TISHYTO MEXaHI3MH Ta MEPCIEKTUBU BIPOBAIHKCHHS
HAaHOTEXHOJIOT1H y BUpOOHUIITBO OY/IBEJIbHOI KepaMiki B YkpaiHi. [IpoananizoBano
BIUTUB (PyHKUIiOHANbHUX HaHOM00aBOK (TiO2, Ag, SiO. ta iH.) Ha ONTHUMI3ALIIO
CTPYKTYPH IUTUTKH, LETJIM 1 Yepenuill Il HalaHHs iM BIACTUBOCTEH CAaMOOYMILICHHS],
rigpopoOHOCTI Ta MiABUIIEHOT MIITHOCTI. J[ochimkeHo cTaH iHTerpaiii akajaeMidyHOi
HayK{ 3 MPOMHUCIIOBUM O13HECOM, a TAKOK BU3HAUEHO €KOHOMIYHI Oap'epu Ha HUIAXY
KoMepiaiizaiii po3po6ok. OOIpyHTOBAHO, 1110 CUHEPTisl HAYKU 1 PEAIbBHOTO CEKTOPY
€ TOJIOBHUM BEKTOPOM PO3BUTKY Tally3i JUIsl CTBOPEHHSI MaTepialliB ISl «PO3YMHHUX)
OyiBeb.

KuarouoBi cioBa: HanorexHosorii, OyaiBeiabHa Kepamika, HaHOMOAH]IKaIis,
HAaHOYACTUHKH, €(DEKT CaMOOUHUIIIEHHsI, KOMepIliali3allisi po3po0oK, CUHEPTis HAYKH 1
013HECy, «pO3yMHI» OYyIiBII.

Beryn Ta aktyanabHicTb. Ha cyuacHOMy eTtari po3BUTKY 1HAYCTpii Oy IiBETbHUX
MarepiajiiB B YKpaiHi BIPOBA/PKEHHS HAHOTEXHOJIOTIH € OJHUM 13 HaWOLIbII
NEPCTIEKTUBHUX  1HCTPYMEHTIB  MIABHUILEHHS  KOHKYPEHTOCIIPOMOXXHOCTI  Ta
eKCIUTyaTalliiHol HaJIiiHOCTI BUpoOiB. HaHoMomudikailisi CUpOBUHHUX ILIIKEPIB,
MINXTH Ta TJa3ypell J03BOJIsiE KepyBaTH MPOIECAMH CTPYKTYpOYTBOPEHHS Ha
aTomapHomy piBHI. lle kapauHambHO MoOKpamrye ¢Gi3MKO-MEXaHIuHI XapaKTePUCTHKU
OyIIBENIbHOI KepamiKu: WEriu, KepamorpaHiTy, ¢acagHoi IJIMTKUA, Yepenull Ta
CaHITApHO-TEXHIYHUX BHUPOOIB. 3aCTOCYBaHHS HAHOPO3MIPHUX JOOABOK J103BOJISIE
CTBOPIOBATM  MaTepiaii 3 TMOJOBXKEHHUM TEPMIHOM CIyXOM Ta HOBUMU
(GYHKI[IOHATEPHUMU MOXJIMBOCTSIMH, IO € KPUTUYHO BAXKIWUBUM JJI 3BEICHHS
Cy4acHUX €HeproeeKTUBHUX Ta «PO3YMHHUX» OyIiBEIb.

Cran nociigkenb Ta inTerpanisi 3 0i3Hecom. B Ykpaini gociimkenss y cdepi
HAaHOCTPYKTYPHOI KepaMiki MaloTh IIMOOKYy HaykoBy 0a3zy. Hanokepamika B kpaiHi
PO3BHUBAETHCS TEPEBAXKHO Yy JBOX HampsAMax: (yHIaMeHTaJdbHI JOCHIKEHHS Ta
pPUHKOBI pimieHHs. [IpoBIAHMMH aKaJAeMIYHUMHU ILIEHTPaMH BUCTYMAalOTh [HCTUTYT
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npoOnem marepiano3HaBcTBa M. . M. @pannesnya HAH Vkpainu (IIIM HAHY) Tta
Hauionansnuit Texniunuii yausepcuteT Y kpainu «KIII im. Iropst Cikopcbkoroy.

Bonnouac crioctepiraetbes TEHACHINS 10 TpaHcheEpy TEXHOJOTIH y peanbHUi
CEKTOp E€KOHOMIKHM dYepe3 KOMepIliiHI kKommaHli Ta kpadtoBi Openau. Ha punky
VYkpaiHu HAHOTEXHOJOTIYHI pIlIEHHS MpeMiyM-Kjacy MpeAcCTaBieHl, HaIpUKIIa,
casioH-marazunoM Nano Ceramica, siIkuii € oQIIIHHIM IPEICTABHUKOM 1CIIAHCHKOTO
koHuepHy Porcelanosa Grupo. Ilpoaykuiss uporo OpeHAy (kepamiuHa IUIMTKA,
CAaHTEXHIKa) CTBOPIOETHCA 13 3aCTOCyBaHHSAM HaHOTexHojorii Krion Ta
HaHOPO3MIPHHUX 3aXUCHUX TTOKPUTTIB.

BaxxnuBum BeKTOpOM iHTETrpallii yKpaiHChKOi HAYKH Y CBITOBHUI MPOCTIp € y4acTh
BITUM3HSIHUX BUCHHMX y MaclITaOHUX MPo]UIBHUX 3aX0Jax, 30KkpeMa y MixkHapoaHii
koH(pepenuii «Hanorexnonorii ta Hanomarepianim» (HAHO), ne BinOyBaerbcs
aKTUBHUM OOMIH JOCBIOM. B3aeMo/iisi IMX CEKTOPIB CTBOPIOE MOTYKHUN MOTESHITIA
JUTSI TIOETHAHHS HAayKW ¥ Oi3HECY, 110 37aTHE BUBECTH YKPAiHCHKY KepaMidyHy Taily3b
Ha HOBUH piBeHb. [lOpIBHAIBHUN aHATI3 TOCTIIKEHb Ta TPAKTUYHOTO BIIPOBAIKCHHS
HAHOTEXHOJIOT1 HaBeJieHo y Tabuii 1.

Tabauus 1 — [opiBHsIBHUE aHAII3 JOCHIPKEHB Ta IPAKTUYHOTO 3aCTOCYBAaHH HAHOYACTHHOK
KepaMmivHiil rany3i Ykpainu

, OcHoBHM
, 00'exTn . .
Cexrop / Cy0'exTn . pokyc OuikyBaHnii
. . AOCJIiTKeHHS Ta . .
Iaardopma AiSLILHOCTI AiLJILHOCTI / edexT
BIIPOBA/I’KEHHSI
TexHoJ1orii
Cunres
IIIM HAH KoHcTpykititina HaHOTIOPOIIIKIB, JlikBigartis
. VYkpainu Kepamika EIeKTPOCTIIKaHHS MIKpOTPIIIIH
AxkageMiuHa P ’ P N P > ‘p PIHIHH,
HAVKA HTVVY «KIII BHUCOKOMIIIH1 30J1b-T€JIb IT1IBUILIEHHS
y M. Irops OyIiBeNbHI IIPOLIECH, MILHOCTI
CikopchbKOTo» MaTpHIli INPOTHO3YBAaHHS | MartepialliB Ha 3TUH
BJIACTUBOCTEH
Canon
iHTEp'e . Bnposaxenns o
pepy IIpemianbHa posall CTIHKICTE 10
Nano . TOTOBUX . e
. KepaMiyHa ITUTKA, . arpecuBHOI XiMii,
. Ceramica . HAHOKOMITO3UTIB . X
IIpomucaosmii . KEepaMOTpaHiT, . rizpodoOHicTs,
. (imnopTtep . (namp. Krion N
Oi3Hec CaHTEXHIKa, . TpUBAIUN
Porcelanosa), . Solid Surface), . .
. . JIEKOPATUBHI . aHTHOAKTepiaThbHHIA
BITYM3HSHI 3aXHCHI
. BUpOOH 3aXUCT
KkpadToBi HAHOTIOKPUTTSA
OpeHau
OO6MmiH ocBiAOM
o FIOCBIIOM, Tpancdep
IrHoBaMIiHI Mpe3eHTaLlsa o
. . . . TEXHOJIOTIH,
Mixnapogna | MixHapoaHa OyniBebHI PO3po00K, .
: o 3ally4yeHHs TPaHTIB,
HAYKOBa KOH(epeHIIis KOMIIO3UTH, nyOumiKaris N
. . . KoMepIlianizanis
Koomnepauis HAHO HaHOMOAHM(IKOBaH1 npalpb, .
CUCTEMH iHTEeTpaIis BITHM3HARUX
. M po3poboK
CBITOBY HayKy
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Mexanismun  moaudikanii  OyaiBeqibHOI  Kepamiku.  Bukopucranas
HAaHOYACTHMHOK Yy BUPOOHUITBI TPaAMIiiiHOT OyAIBEIbHOI KEpaMiKu CIpsIMOBaHE Ha
VIIUTbHEHHST MIKPOCTPYKTYPH, 3MEHIIEHHS KamUISIPHOI MOPUCTOCTI Ta HaJAaHHS
MOBEPXHAM CHelnu(piYHUX 3aXUCHUX BiacTuBocTe. HaHopo3MmipHi m006aBKU
BUCTYMAIOTh JOAATKOBUMHU LIEHTPAMU KpUCTaTI3allii Mij] 4ac CIiKaHHS, 3aBASKH YOMY
CyTTEBO  IIJIBHUIIYIOTHCS ~ MIIHICTh,  3HOCOCTIHKICTh,  BOJOBIAMITOBXYBAJIbHI
XapaKTEPUCTUKU Ta IEKOpAaTUBHUM e(eKT BUp0oOiB. OCHOBHI HAIIPSIMKH 3aCTOCYBaHHS
GyHKIIIOHATFHUX HAHOI00ABOK CUCTEMATU30BAHO y TaOHII 2.

Tabnuus 2 — IlopiBHSJIBHA XapaKTepUCTUKa (DYHKIIOHAJIBHUX HAHOJI00ABOK y OyIiBENbHIN
Kepamilli

. KinueBuii
. .. . . OcHoBHU . .
Bun OyniBesibHOI Moaundikyroui . TEXHOJIOTIYHUH Ta
. MeXaHi3M il Ta NV
KepaMiku HAHOYACTHHKH . eKcITyaTaniiiHuii
BJIACTHBOCTI
edexT
EdexT camoountieHus
dorokaramiTH4HE (JIETKICTh Y JOTJISA1);
Jiokcun TuTany PO3KJIaIaHHS AHTUMIKPOOHUH eexT
(Ti0O.), HaHOYAC- OpraHiKu mif €0 (akTyanbHO 115t
Kepamiuna nimntka TUHKH cpibna (Ag), Y®-cBitna; JKapeHb Ta BAHHUX
TIOKCHU KPEMHIIO aHTHUCENTHUYHA i, KIMHAT); T1IBUILICHHS
(S102) 3aMIOBHCHHS 3HOCOCTIMKOCTI Ta
Mikpornop ria3ypi [7] OJIMCKY, 3aXHCT Bif
noapsinvH [1]
3MEHIICHHS TTOPUCTOCTI
Onrumizaris Ta 3HUKCHHS
BHYTPIIIHBOL BOJIOTIOTJIMHAHHS
Hanouactumiu CT K}']er U IIUXTH; (Ill'[illBI/IHIeHHSI
. OKCHJIIB METAJIiB, PYKTYP ’ . .
ByniBeabHa nersa . dhopmyBaHHS JIOBTOBIYHOCTI
KapOOHAT KaJbIliI0 : . !
(CaCO3) MIKpOTIOPUCTOT OyIiBelh); 3SMEHIIICHHS
3 . .
apMOBaHOI MaTPHIIi Bary IEeTJIA MPU
[3] 30epekeHHI BUCOKOT
MIIHOCTI [ 5]
CaMOOYHIIEHHS BiJI
MWTY M1JT 11€F0 COHLS Ta
) doTokaraii3 Ha | Jouly; IT1 IBUIICHHS
JHioxeun TUTAHY . AOILY, - TIABHIT
. MTOBEPXHi; CTBOPECHHS | TEPMOCTIMKOCTI Ta
. (Ti0O2), okcun UUHKY \ .
IlokpiBesabHa (ZnO) OKCHIT Tepmobap'epy; 3aXUCT Bix V-
yepenuis . OpPMYBaHHS BUIIPOHIHIOBAHHS,
P amoMminiio  (ALO3), (i) pMY . . pol ’ .
. rigpodoOHOI TMIIIBKU | BOJAOBIAIITOBXYBAIbHUN
HAHOTIOIMEepHU . S
y raa3ypi [1] eQexT, MiHIMi3alis
PU3UKY TOSIBU MOXY Ta
rpubka [6]

Texnosoriuni 0Oap'epm Ta mnepcnekTuBM Ppo3BUTKY. [lompu BHUCOKY
TEXHOJIOT1YHY MPUBAOJIMBICTh, IIUPOKE BIPOBAIKEHHS HAHOTEXHOJIOTIH y MacoBe
BUPOOHUIITBO OY/IIBEIFHUX MaTepialliB Hapa3l CTUKAETHCS 3 HU3KOI CTPUMYBATbHUX
yuHHUKIB. [lo-mepiie, Taki TeXHOJOrii NOTPeOYIOTh BHCOKOBAPTICHOTO Ta
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CIeliaJIi30BaHOr0 00JIaIHAHHS IS CHHTE3Y 1 TOYHOTO JI03YBaHHS HaHOYaCTHUHOK. [1o-
Apyre, BapTiCTh BUPOOHUIITBA HAHOKEPAMIKH BCE 1€ 3JIMIIAETHCS 3HAUHO BUILIOKO 32
TpaAMIIiiiHI MaTepiaiv, M0 YCKIAJIHIOE KOMEPIIami3alil0 HayKOBHX pPO3POOOK B
YMOBaX OPCTKOI KOHKYPEHIII1 3 MOTY>KHUMH MIXXHAPOIHUMHU BUpoOHUKamu 3 IcnaHii,
Himeuunau Tta Snownii. Kpim Toro, HeoOXxigHa [eTanbHa CTaHIAPTU3AIIS
TEXHOJIOTTYHUX TPOIIECIB JIJIS X YCIIITHOTO MAaCOBOTO 3aCTOCYBaHHSI.

OmHak TEpCIEeKTUBHI TIEpeBaru, TMOB'sI3aHI 3 PagUKAIBHAM TOKPAIICHHSIM
BJIACTUBOCTEHN KepaMiKH, 3HAYHO MEPEBAKYIOTh MOTOYHI €KOHOMIYHI Ta TEXHOJIOT1YHI
HEJOMIKA. Y HaWOMMK4l pOKM HAHOYACTHHKHM MAlOTh YC1 IIAHCH CTaTH 0a30BUM
rajqy3eBUM CTaHAAPTOM Y BUPOOHUIITBI 03100 II0BAILHIX MaTepialiiB MpeMiyM-Kiacy
Ta eHeproe()eKTUBHUX Oy IBEIbHUX €JIEMEHTIB.

BucHoBku. BukopHucTaHHSI HAHOYACTUHOK Yy BUPOOHUITBI KEPAMIUHOI TUIUTKH,
IETJIM Ta YEPeIuIll TI03BOJISIE OTPUMATH CAMOOYHMCHI, aHTUMIKpOOH1, OUIBIII MIITHI Ta
JIOBFOBIYHI MaTepiajau, [0 3HAYHO MiABUINYE SKICTb 1 HAIIAHICTh CY4acHOIO
OyIiBHHUIITBA.

Marepiany Ha OCHOBI HAHOKEpPaMiK{ MalOTh BUCOKY aKTyaIbHICTh JJIsl IHTErparii
B ApXITEKTYpPHI MPOEKTH CYYaCHHX CEHEProeeKTHBHUX Ta EKOJOTIYHO Oe3MeUHUX
«PO3yMHUX» OYyI1BEIb.

['oI0BHMM BEKTOPOM PO3BUTKY raiay3i B YKpaiHi € MOJOJaHHS €KOHOMIYHUX
Oap'epiB KoMepIiamizalii nuIsTxoM cuHeprii akagemiunoi Hayku (IIIM HAHY, KIII) ta
peagbHOro Oi3Hecy.
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OOPMYBAHHSA BAT'ATOPIBHEBUX TOPI'OBEJIbBHUX
ITPOCTOPIB Y CYUHACHOMY MICTI

I'ipuanii Opect OsnexkcanapoBUY

PhD, Buknamau

Kadenpa apxiTekTypHOTO IPOEKTYBaHHS

HamionaneHa akajgemis 00pa30TBOPUOr0 MUCTEIITBA Ta apXITEKTYPH
VYkpaina

AHoTauis. Y poOOTI JOCHIIKEHO 0COOIMBOCTI IPOCTOPOBOI OpraHizaii puHKiB
y OaratopiBHEBi CTPyKTypi cydacHoro wmicta. [IpoaHamizoBaHO CBITOBHI JOCBIJ
dhopMyBaHHS TOProBEIBHUX MPOCTOPIB HA BOII, MiJ 3€MJICIO Ta HaJl PIBHEM 3eMII,
BU3HAUEHO iXHI apXITEKTypHO-IUIaHYBaJbHI OCOOJMBOCTI Ta (PyHKIIOHAIbHI
nepeBaru. 3amponoHOBAHO KIACH(IKaIlil0 PUHKIB 32 MPOCTOPOBUM TOJIOKECHHSIM,
croco0oM 1HTerpauii B MICBKY CTPYKTYpPY, (YHKLUIOHAIbHUM IPU3HAYEHHSAM Ta
00'eMHO-TIPOCTOPOBOIO  OpraHizamiero. Bu3HaueHO NEpPCHEeKTUBH 3aCTOCYBaHHS
0araTopiBHEBUX PUHKIB SIK €JIEMEHTIB CTAJIOr0 PO3BUTKY CYYacCHHUX MICT.

KarouoBi cioBa: puHOK, OararopiBHEBE MICTO, TPOMAJACHKHI MPOCTIp,
MIPOCTOPOBA OpraHi3allisi, apXiTeKTypHa TUIIOJIOTIS, TJIaBy4l pUHKH, MiA3eMH1 PUHKH,
BEPTUKAJIbHI PUHKH.

BBenennsi. CydacHuii pO3BUTOK MICT CyIPOBOIKY€ETHCS 3POCTAaHHSM IUTBHOCTI
3a0y70BH, A€PIIUTOM BUIBHUX TEPUTOPIA Ta HEOOXIIHICTIO OUIbII €PEeKTUBHOTO
BUKOPUCTAHHS MICBKOTO TMPOCTOPY. 3a TaKuX yMOB TPAIUIIAHI  PUHKH
TpaHCPOpMYIOThC Y  OaraTodyHKI[IOHAJIBHI  T'POMAJChKI  KOMIUJIEKCH, IIO
IHTETPYIOThCS y TPAHCIIOPTHY, PEKpealliiiHy Ta couiaibHy iHppacTpykTypy. OnHUM 13
MEPCIEKTUBHUX HANpPsIMIB € BUKOPUCTAHHS PI3HUX MPOCTOPOBUX PIBHIB MicTa —
BOJHOTO, ITIA3€MHOr0 Ta Haa3emHoro. He3Bajkarounm Ha 3HAYHHMI CBITOBHH JOCBIJ
peamizaiii moAiOHUX OO0'€KTIB, TUTAaHHSA iX CHUCTEMaTu3almii Ta apXiTeKTypHOI
KJ1acudikaiii 3aIuIaThCs HeOCTATHBO JOCITIIKCHUMHU.

Mera Ta 3agaui gociaimkeHHsi. Mera JOCHDKEHHS TOJIATAaE Y BU3HAUCHHI
MPUHIMIIIB TMPOCTOPOBOI OpraHizaiii Ta po3poOsieHH1 Kiacudikaiii PUHKIB Yy
OaratopiBHEBIM CTPYKTYpi Cy4aCHOro MicCTa.

JIJis oCSATHEHHS OCTaBICHOI METH BUPILIEHO TaKi 3aBJAAaHHS:

® [IpOaHaji3yBaTU Cy4acHI TEHJEHIIi PO3BUTKY 0araropiBHEBUX TOPrOBEIbHUX
POCTOPIB;

® BU3HAYUTU OCHOBHI TUIIU PUHKIB 32 MPOCTOPOBUM PO3TAIIYBaHHSIM;

® CHUCTEMaTU3YBATH CIIOCOOU IHTErpallii pUHKIB Y MICbKE CEpEIOBHUIIE;

e chopMmyBatu KiIacH(}iKaIil0 PUHKIB 3a (PYHKIIOHATBHUMH Ta 00'€MHO-
MPOCTOPOBUMH O3HAKAMH.

Pe3yabTaTd JgociaimkeHHss Ta iX 0OroBOpeHHsl. AHATI3 Cy4acHOI MPAKTUKU
3aCBITYMB, 110 PO3BUTOK TOPTOBEIIBLHUX IMPOCTOPIB JIE/Iall YaCTIIlIE BIIOYBAETHCS 32 paXyHOK
OCBOEHHSI PI3HUX PIBHIB MICBKOTO CEPEIOBHUINA. 3aJI€KHO BiJ] MICTOOYIBHIX YMOB PUHKH
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MOXYTh (DYHKIIIOHYBaTH Ha BOJI, MiJ 3eMJICI0 a00 Haja pIBHEM 3eMJIi, 3a0e3Medyroun
e(eKTUBHILIE BUKOPUCTAHHS TEPUTOPIi Ta IHTErPALIiO 3 ICHYIOUOKO 1H(PACTPYKTYPOIO.

Punky Ha BOMI XapakTepHI JJisi MICT 13 PO3BUHEHOI0 MEPEKEI0 PIYOK, KaHAJIB 1
MIOPTOBUX TEPUTOPINA. BOHM MOETHYIOTH TOPrOBEJIBHI, TYPUCTUYHI Ta peKpeartiitHi pyHKIIii,
aKTUBI3yIOTh BUKOPHCTAHHS MPUOEPEKHUX 30H 1 CIIPUSIOTH (POPMYBAHHIO MPUBAOIMBUX
rpoMajickkux mipocropiB.HaiiBimomimmmu npukiagamu € Damnoen Saduak Floating
Market Tta Amphawa Floating Market (Tainanx), ne TOpriBis 3AIMCHIOETHCS
Oe3rmocepeIHbO 3 YOBHIB, a TakOX IUIaByunii puHOK Lok Baintan (Imponesis), sxuii €
BaYXJIMBUM €JIEMEHTOM MICII€BOT €KOHOMIKH Ta TYPUCTHYHOI 1H(PACTPYKTYPH.

[TinzemMHi puHKH (GOPMYIOTHCS TMEPEBAXKHO B YMOBaxX IIUIbHOI 3a0ynOBU Ta
IHTErpyIOThCsl 31 CTAHIISIMU METPO, TPAHCIOPTHO-NIEPECATKOBUMHU BY3JIaMH i
MiJI3EMHUMH TiepexofamMu. Taxi pillleHHS JAO03BOJISIIOTH ONTHUMI3yBaTU TMIMIOX1IHI
MOTOKH, MIJABUIIMTA KOM(OPT TEPEeCyBaHHS Ta 3MEHIIUTH HaBaHTAXXCHHS Ha
HazeMHuM mipoctip. [lpuknagamu € mig3eMHuil ToproBeibHHE komiuiekc PATH y
Topouto (Kanazna), 1o noeanye TOproBeibHI IJIOLI 3 TPAHCHOPTHOIO MEpEexKero, a
takox cucrema Underground City (RESO) y Momnpeaii, sika iHTerpye MarasuHi,
o(icu Ta rpoMaChbKi MPOCTOPU B €MHY OaraTopiBHEBY CTPYKTYPY.

Hanzemni  puHkuM  mpenctaBiieHi — 0araTOpIBHEBUMH  TOPrOBEJIbHUMU
KOMILIEKCAMH, MOKPIiBEIbHUMHU Ta BEPTUKAIBHUMHU CTPYKTypaMH. IX 0COOIHUBICTIO €
MOETHAHHS TOPTIBIL 3 TPOMAJCHKUMH TPOCTOPAMH, O3CJIECHEHHSAM, 3aKJaJaMu
XapyyBaHHS Ta KyJIbTYpPHUMH (PYHKIISIMH, IO BIANOBIJIa€ Cy4YaCHUM IPUHLIUIIAM
06araToyHKI10HATHHOIO BHUKOPUCTAHHS MICBKOTO cepenoBuia. [Ipukmagamu €
Markthal Rotterdam (Higepnanau), ne pUHOK 1HTErpOBaHUN 13 IKUTJIOBUMU
¢ynkuissmu, Tsukiji Outer Market y Tokio, mo (QyHKIIOHye sk OaraTopiBHEBHUA
ToproBeibHUN KomIiuieke, Ta Mercado de San Miguel y Manpuai, gxuii micis
PEKOHCTPYKIIii CTaB Cy4aCHUM FaCTPOHOMIYHUM TPOMAJICEKUM MTPOCTOPOM.

VY pe3ynbTati JOCTIKeHHSI 3aPONOHOBAHO KIacu(DiKaIlit0 PUHKIB, SIKa OXOTUTIOE
JOTHPH OCHOBHI I'PYIH O3HAK: IPOCTOPOBE IMOJIOKEHHS, CIIOCIO 1HTerpallii B MiChbKY
CTPYKTYPY, (DyHKII1OHAJIbHE NPU3HAYECHHS Ta 00'€MHO-IIPOCTOPOBY Opraxizamito. Taka
CUCTEMAaTHU3AIlisl I03BOJISIE KOMILIEKCHO OLIHIOBATH apXITEKTYPHI PIllICHHS, BU3HAYATH
JOLIIBHICTh 3aCTOCYBAaHHS OKPEMHUX THUIIIB PHUHKIB 3aJIEXKHO BIJI MICTOOYAIBHOT
cuTyarlii Ta popMyBaTH peKOMEHAIIIT 00 X MPOEKTYBAHHSI.

BucHoBkn. Y pe3ynbTaTi JIOCTIKEHHS BCTaHOBJIEHO, IO OaratopiBHEBa
Oprasizailisi pHHKIB € TMEPCIEKTUBHUM HAMpPSIMOM PO3BUTKY CYYacCHOTO MiCHKOTO
CEpelIOBUIIA, OCKUTHKHY 3a0e3neuye eeKTUBHE BUKOPUCTAHHS TEPUTOPIH, IHTErpaIlito
TOProBeIbHUX (PYHKUIN 13 TPAHCHOPTHOIO 1H(PPACTPYKTYPOIO Ta MIABUILECHHS SIKOCTI
IPOMAJICEKHX MTPOCTOPIB.

3anponoHoBaHa Kjacu@ikalisi CUCTEMaTU3y€ OCHOBHI THUIM PHUHKIB 3a
MPOCTOPOBUMH, (DYHKITIOHATLHUMH Ta 00'€MHO-TIPOCTOPOBUMH O3HAKAMH 1 MOKE Oy TH
BUKOpPUCTAaHA SIK TEOPETUYHA OCHOBA JJISl MPOEKTYBAaHHS HOBHUX Ta PEKOHCTPYKIIIT
ICHYIOUMX TOProBEJIbHUX KOMIUIEKCIB Yy MiICTax pi3HOi cTpykrypu. [loganbmr
JOCIIKEHHS TOIIJILHO CIPSMYBAaTH Ha PO3pOOJIEHHS apXiTEKTYPHO-TIAaHYBaTbHUX

45



Proceedings of the 5™ International Scientific and Practical Conference
"Scientific Progress: Theories, Applications and Global Impact"

é% SCIENCE SPACE . August 3-5, 2026, Braga, Portugal
R R==—=—=—=—==—— — ]

Mojiesield 0araTopiBHEBUX DPHUHKIB 3 YpaxyBaHHSIM MPHUHIMIIB CTajIoro pPO3BUTKY,
MOOUTBHOCTI Ta aJaITUBHOCTI MICHKOT'O CEPEIOBUIIIA.
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Sumarry. This paper examines the development of an automated system for
monitoring the technical condition of a ground-based robotic complex designed to
perform emergency rescue and inspection operations at explosive-hazardous facilities.
An analysis of modern automated technical condition monitoring systems for robotic
complexes was conducted; the main factors affecting the reliability of their operation
were identified; and requirements for the design of the automation system were
formulated. A hardware architecture based on the STM32F407 microcontroller is
proposed, which ensures the collection of information from a sensor array, digital
processing of measurement signals, generation of diagnostic messages, and wireless
transmission of telemetry data to the operator.

Modular software for the automation system has been developed, implementing
algorithms for cyclic sensor polling, digital filtering of measurements, assessment of
the technical condition of the ground-based robotic complex, and visualization of
monitoring results. Experimental studies have confirmed the operational capability of
the proposed system, its sufficient processing speed, and its ability to detect hazardous
operating conditions in a timely manner. The results obtained can be used in the
development of modern mobile robotic systems designed to operate in hazardous
industrial environments.

Keywords: automation system, ground-based robotic system, technical
condition, monitoring, STM32F407, telemetry, sensors, software.

Introduction. The rapid development of robotic systems in recent years has
significantly expanded the scope of application for ground-based robotic systems in
industry, the energy sector, the oil and gas industry, the mining sector, and civil defense
units. They are particularly important during emergency rescue operations, the
inspection of process equipment, the search for sources of danger, and reconnaissance
in areas where human presence poses a significant risk to life.

One of the most challenging areas of operation for ground-based robotic systems
1s their use at explosion-hazardous facilities. Such sites are characterized by the
presence of explosive gases, flammable substances, elevated temperatures, dust,
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corrosive environments, and other factors that can adversely affect both the operation
of electronic equipment and the mechanical components of the robotic platform.

In such conditions, the use of automated technical condition monitoring systems
becomes particularly important; these systems are capable of continuously monitoring
the platform’s operating parameters, promptly detecting malfunctions, and alerting the
operator to dangerous changes in operating conditions. Receiving reliable information
about the technical condition in a timely manner makes it possible to prevent the
development of emergency situations, reduce the risk of equipment failure, and
increase the overall reliability of the mobile robotic system.

Modern automation systems utilize microcontroller-based control devices, digital
sensor modules, wireless communication channels, and software algorithms for
processing telemetry data. At the same time, most existing solutions are designed either
to monitor individual parameters or are characterized by high cost, which limits their
widespread use in mobile robotics. That is why there is a pressing need to develop a
compact, functional, and cost-effective automation system for monitoring the technical
condition of a ground-based robotic complex, adapted for operation in high-risk
environments.

Statement of the problem. When operating a ground-based robotic system at
explosive-hazard sites, it becomes necessary to simultaneously monitor a large number
of parameters that characterize the technical condition of individual components and
systems. The most informative indicators include the temperature of electronic
components, supply voltage, current consumption, mechanical vibration levels, the
concentration of explosive gases, and the status of the autonomous power source.

The absence of a centralized automated monitoring system leads to delayed
detection of critical operating conditions, reduced equipment reliability, and increased
response time for the operator in the event of an emergency. Furthermore, traditional
methods of periodic technical inspection do not provide real-time information, which
significantly reduces the operational efficiency of the ground-based robotic system.

Thus, there is a need to develop an integrated automation system that combines
modern microcontroller-based devices, sensor technologies, software algorithms for data
analysis, and wireless data transmission capabilities, thereby ensuring comprehensive
monitoring of the technical condition of the ground-based robotic system.

Purpose of the study. The goal of this research is to develop an automated system
for monitoring the technical condition of a ground-based robotic complex designed for
emergency response at explosive-hazard facilities, which ensures continuous
monitoring of key operational parameters, automatic analysis of the collected data,
generation of diagnostic reports, and real-time transmission of monitoring results to the
operator.

To achieve this goal, the following tasks are addressed:

— analysis of modern automated monitoring systems for ground-based robotic
complexes;

— Justification of the selection of the hardware platform and measurement
Instruments;
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— development of the hardware architecture of the automation system,;

— creation of software for collecting, processing, and analyzing information;

— implementation of wireless telemetry data transmission,;

— experimental verification of operability and evaluation of the effectiveness of
the proposed solution.

Main section. Improving the operational efficiency of ground-based robotic
systems is largely determined by the ability to monitor their technical condition in real
time. Unlike traditional diagnostic methods, which involve periodic inspections,
modern automated monitoring systems ensure continuous collection of information on
equipment performance and enable the timely detection of potentially hazardous
operating conditions.

The proposed automation system is built on a modular principle and consists of
an information-collection subsystem, a central microcontroller module, software tools
for analyzing technical condition, a wireless channel for transmitting telemetry data,
and an operator interface. This structure ensures high scalability of the system and
allows it to be adapted to ground-based robotic systems for various purposes.

The hardware is based on a high-performance STM32F407 microcontroller,
which performs all necessary operations for data acquisition, digital processing, and
transmission. The use of this microcontroller enables simultaneous polling of multiple
measurement channels, digital signal filtering, and technical condition assessment in
near real time.

To monitor the technical condition of the ground-based robotic system, the
automation system uses sensors for temperature, current, supply voltage, mechanical
vibrations, the concentration of explosive gases, and the battery charge level. The
comprehensive use of these measuring devices provides the most complete information
about the condition of the platform’s main functional components.

The automation system’s operation begins with a cyclic polling of all
measurement channels. After receiving analog or digital signals, the system performs
initial digital processing, averages the measurement results, compensates for random
noise, and converts the obtained values into physical units of measurement. In the next
stage, the obtained parameters are compared with the established tolerance limits.

If the permissible values are exceeded, the automation system generates a warning
or emergency alert, after which the results are transmitted to the operator via wireless
communication. If all parameters are within the permissible limits, the system
continues to perform cyclic monitoring without changing its operating mode..

Figure 1 shows the overall structure of the proposed automation system for
monitoring the technical condition of a ground-based robotic complex. Unlike
traditional control systems, the proposed architecture combines the functions of
collecting measurement data, performing local parameter analysis, wirelessly
transmitting telemetry data, and visualizing the results for the operator within a single
software-hardware complex.
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Figure 1. Block diagram of the automated technical condition monitoring system
for a ground-based robotic complex

An important element of the automation system is software built on a modular
architecture. Each software module performs a separate function, which significantly
simplifies software upgrades and allows for the expansion of the system’s functionality
without changing its overall structure.

The first module initializes peripheral devices and configures analog-to-digital
converters, as well as UART, SPI, and I?C interfaces. The second module is responsible
for cyclically polling the measurement channels and generating an array of raw data.
The next software module performs digital signal filtering, after which the technical
condition of the ground-based robotic system is assessed.

The analysis uses an algorithm that compares the measured parameters with preset
threshold values. If the permissible limits are exceeded, a corresponding emergency
mode alert is generated, and the event is logged in the automation system’s log.

Special attention is paid to organizing the transmission of telemetry data. For this
purpose, the ESP8266 module is used, which enables wireless data exchange between
the mobile robotic platform and the operator’s automated workstation. Data is
transmitted in the form of structured packets using a checksum, which helps ensure the
reliability of the data exchange.

To ensure high operational reliability, the automation system supports automatic
retransmission of data in the event of temporary communication channel disruptions.

Table 1 lists the main technical specifications of the developed monitoring
automation system.
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Table 1. Key technical specifications of the developed monitoring automation system
Specifications Meaning
Central controller STM32F407VG
Processor architecture ARM Cortex-M4
Clock frequency 168 MHz
Controlled parameters Temperature, mérrent, voltage, vibration, gas,
attery charge
Number of monitored channels 6
Frequency of information updates 10 Hz
Data transfer interface UART / Wi-Fi
Communication module ESP8266
Operator interface Personal computer
Average duration of a single monitoring 0.1 seconds
cycle
Estimated system response time 0,3 seconds

The proposed automation system has sufficient performance to ensure continuous
monitoring of the technical condition of the ground-based robotic complex. The use of
a high-performance STM32F407 microcontroller made it possible to implement a full
cycle of data collection, analysis, and transmission in approximately 0,1 seconds,
which meets modern requirements for real-time monitoring systems.

In addition to its high performance, the developed automation system features a
modular structure that ensures ease of upgrading, the ability to connect additional
sensors, and the expansion of functional capabilities without significantly altering the
hardware architecture.

Results of experimental studies. After completing the development of the
hardware and software components of the automation system, a series of experimental
studies was conducted to verify the operational capability of the developed hardware-
software complex under conditions as close as possible to the actual operation of a
ground-based robotic system.

The tests were conducted on an experimental test bench that included an
STM32F407 microcontroller, a set of measurement sensors, an ESP8266 wircless
communication module, and a personal computer running the operator software.
During the tests, various operating modes of the ground-based robotic system were
simulated, including both normal operation and emergency situations.

Particular attention was paid to evaluating the response time of the automation
system, the accuracy of emergency mode detection, the stability of the wireless
communication channel, and the effectiveness of software algorithms for digital
processing of measurement data.

To verify the functionality of the automation system, a series of tests was
conducted in which the permissible values for temperature, current consumption,
mechanical vibration level, and gas concentration were gradually exceeded, while the
battery voltage was gradually reduced. In each case, the automation system promptly
detected the onset of an emergency condition, generated a corresponding message, and
transmitted it to the operator via a wireless communication channel.
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The software’s performance was also evaluated during the experimental studies.
It was determined that the full operating cycle of the automation system — which
includes polling all sensors, digital data processing, analysis of the technical condition,
and generation of a telemetry packet — is completed in approximately 0,1 seconds,
corresponding to a data update rate of 10 Hz. This speed is sufficient for real-time
monitoring of the technical condition of a ground-based robotic system while
performing work at explosive-hazard sites.

In addition to performance, the efficiency of telemetry data transmission was
investigated. Based on the results of repeated experiments, the success rate for data
packet transmission exceeded 98%, indicating that the proposed software is sufficiently
reliable even in the presence of brief wireless communication interruptions.

The results confirm that the use of modern microcontroller-based hardware and a
modular software architecture ensures high performance, sufficient control accuracy,
and timely notification of the operator regarding changes in the technical status of the
ground-based robotic system.

Discussion of the results. The analysis showed that the developed automation
system has a number of significant advantages over traditional methods of monitoring
technical condition. First and foremost is the ability to perform continuous, automatic
monitoring without operator intervention, which is particularly important during
emergency rescue operations at explosion-hazardous facilities.

The use of the STM32F407 microcontroller provided sufficient computing power
to implement algorithms for digital filtering, analysis of measurement data, and real-
time telemetry data transmission. The modular structure of the software makes it easy
to adapt the automation system to other types of ground-based robotic systems by
adding new sensors or modifying software algorithms without changing the overall
architecture.

A distinct advantage is the use of a wireless communication channel, which allows
the operator to receive information about the technical condition of the ground-based
robotic system without having to be in a hazardous area. This significantly increases
personnel safety and ensures prompt decision-making in the event of emergencies.

At the same time, a promising area for further research is the integration of
algorithms for predicting technical condition — based on machine learning methods —
into the automation system. This will make it possible not only to detect existing
malfunctions but also to predict the likelihood of their occurrence during the early
stages of operation of the ground-based robotic system.

Conclusions. This paper proposes an automated system for monitoring the
technical condition of a ground-based robotic complex designed for operation in
emergency situations at explosion-hazardous facilities. Based on an analysis of modern
automation tools, the main requirements for the system’s design were identified and its
functional structure was defined.
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The system’s hardware, based on the STM32F407 microcontroller, has been
developed to provide comprehensive monitoring of temperature, voltage, current,
mechanical vibration levels, concentrations of explosive gases, and the battery’s
condition.

Software for the automation system has been created that implements algorithms
for the collection, digital processing, analysis, and wireless transmission of telemetry
data to the operator.

The results of experimental studies confirmed the effectiveness of the proposed
solution, the high performance of the automation system, the sufficient reliability of
fault detection, and the possibility of using it during the operation of ground-based
robotic systems at explosion-hazardous facilities.

The practical value of this work lies in the ability to use the proposed automation
system as a basis for creating modern hardware-software complexes for monitoring the
technical condition of robotic systems with various functional purposes.
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Sumarry. This paper presents an intelligent system for adaptive speed
stabilization of a ground-based robotic complex, designed to improve motion control
accuracy under conditions of varying loads and external disturbances. The proposed
system combines an adaptive control algorithm, an ESP32 microcontroller platform,
speed sensors, and a software module for automatic adjustment of controller
parameters. The implementation of the adaptive approach ensures stable maintenance
of the set speed regardless of changes in road conditions, payload mass, and drive
characteristics. The paper presents a block diagram of the system, describes its
operating principle, and analyzes the expected advantages compared to traditional
automatic control systems.

Keywords: ground-based robotic system, adaptive control, speed stabilization,
intelligent system, ESP32, PID controller, automation.

Introduction. Ground-based robotic systems are widely used in industry,
logistics, agriculture, rescue operations, and the defense sector due to their ability to
perform operational tasks in autonomous or semi-autonomous modes. One of the key
requirements for such systems is ensuring stable motion at a specified speed regardless
of changes in operating conditions. This directly affects the navigation accuracy,
energy efficiency, productivity, and operational safety of the robotic platform. These
considerations align with the problem statement and objectives of this thesis.

During operation, the speed of a ground-based robotic system is influenced by
numerous factors: surface irregularities, changes in the coefficient of friction,
variations in payload mass, heating of the actuators, sensor errors, and other external
and internal disturbances. The use of traditional controllers with fixed parameters does
not always ensure the necessary stabilization accuracy, which justifies the use of
adaptive control algorithms.

Architecture of an intelligent adaptive cruise control system. The proposed
system is based on a multi-level architecture that includes an information acquisition
subsystem, a data processing module, an adaptive controller, a drive control system,
and an operator interface. The ESP32 microcontroller is used as the computing
platform, enabling the execution of control algorithms in real time. The sensor
subsystem consists of encoders, current sensors, inertial measurement units, and other
devices for monitoring motion parameters. This architecture corresponds to the
structure described in the thesis.
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Unlike classical automatic control systems, the intelligent adaptive system
continuously analyzes the current state of the robotic complex. Based on information
about motion speed, load, the state of the actuators, and the control error, the controller
parameters are automatically adjusted. This minimizes the impact of external
disturbances and maintains high speed stabilization accuracy even under significantly
changing operating conditions. The thesis justifies the use of adaptive control methods
specifically, as opposed to traditional PI and PID controllers.

The structure of the proposed intelligent adaptive speed stabilization system is
shown in Figure 1. It includes a subsystem for collecting information from speed and
motion parameter sensors, a digital data processing module, an adaptive control
algorithm, an actuator subsystem consisting of electric drives, and an operator
monitoring interface. This design provides a closed-loop automatic control system in
which information about the current state of the robotic complex is continuously used
to adjust the controller parameters. The system architecture corresponds to the structure
of the hardware-software complex developed in the thesis.
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Figure 1. Architecture of the intelligent adaptive speed stabilization system
for a ground-based robotic complex

The adaptive algorithm automatically adjusts the controller coefficients based on
the current operating mode of the robotic platform. Unlike a classic PID controller,
whose parameters remain constant, the proposed algorithm accounts for changes in load,
road surface conditions, wheel slip, and other factors that negatively affect the accuracy
of speed control. This results in a reduction in static error, improved transient response,
and increased stability of the control system. The choice of an adaptive approach is
justified by the results of an analysis of existing speed stabilization systems.

To evaluate the effectiveness of the proposed system, its functional capabilities
were compared with those of a traditional control system.
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Table 1. Comparison of Traditional and Intelligent Speed Stabilization Systems
. Traditional Intelli i
Indicator raditiona ntelligent adaptive
system system

Response to a change in load low high
Automatic configuration of settings missing implemented
Speed control accuracy medium high
Compensation for external disturbances partial comprehensive
Working in conditions where the road surface limited stable
changes
Potential for modernization limited high

The results presented indicate that the use of an adaptive algorithm ensures more
efficient operation of the ground-based robotic system compared to conventional
automatic control systems. This advantage is particularly noticeable during operation
under variable conditions, when traditional controllers require re-tuning of their
parameters.
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Abstract

The increasing impact of anthropogenic activities on natural ecosystems has
intensified the need for innovative and sustainable approaches to environmental
protection. Green technologies have emerged as one of the most important tools for
reducing environmental degradation, improving resource efficiency, and supporting
sustainable development. This study analyzes the role and significance of green
technologies in addressing global environmental challenges, including climate change,
pollution, biodiversity loss, and depletion of natural resources. The research examines
the contribution of renewable energy systems, energy-efficient technologies,
sustainable waste management methods, water protection solutions, environmentally
friendly agricultural practices, and digital environmental monitoring systems to
ecological sustainability.

The analysis demonstrates that green technologies contribute significantly to
reducing greenhouse gas emissions, minimizing pollution, conserving natural
resources, and enhancing ecosystem resilience. The application of artificial
intelligence, remote sensing, geographic information systems (GIS), and Internet of
Things (IoT)-based monitoring systems provides new opportunities for accurate
environmental assessment and effective decision-making. Furthermore, nature-based
solutions, phytoremediation, and bioremediation technologies play an important role
in ecosystem restoration and biodiversity conservation.

The study emphasizes that the successful implementation of green technologies
requires technological innovation, scientific research, supportive environmental
policies, economic investment, and public awareness. Despite existing challenges
related to financial limitations and infrastructure development, green technologies
remain a fundamental component of sustainable development strategies. Their
integration into energy, industry, agriculture, urban planning, and environmental
management systems is essential for achieving ecological balance and ensuring a
sustainable future.

Keywords: environmental protection, sustainable development, renewable
energy, climate change mitigation, ecological sustainability, circular economy, waste
management, environmental monitoring, biodiversity conservation, ecosystem
restoration, artificial intelligence.
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Introduction

The increasing pressure of anthropogenic activities on natural ecosystems has
become one of the most significant environmental challenges of the 21st century. Rapid
industrialization, urban expansion, intensive agricultural production, excessive
consumption of natural resources, and the continuous growth of energy demand have
resulted in widespread environmental degradation, including climate change,
biodiversity loss, soil degradation, air and water pollution, and the depletion of non-
renewable resources. Traditional technological development models, which have
historically prioritized economic growth over ecological sustainability, have contributed
to the disruption of natural cycles and increased the vulnerability of ecosystems. In this
context, the transition toward sustainable development requires innovative approaches
that integrate technological progress with environmental responsibility. Green
technologies have emerged as one of the most important solutions for reducing
environmental pressures and ensuring the long-term protection of natural resources[1].

Green technologies, also referred to as environmentally friendly or sustainable
technologies, represent a broad range of scientific and technological innovations
designed to minimize negative impacts on the environment while improving resource
efficiency and supporting sustainable economic development. These technologies
include renewable energy systems, energy-efficient technologies, sustainable waste
management methods, ecological engineering solutions, green construction practices,
clean production processes, smart environmental monitoring systems, and technologies
based on circular economy principles. Their primary objective is to reduce greenhouse
gas emissions, conserve natural resources, decrease pollution levels, and promote the
restoration and preservation of ecosystems.

One of the most significant contributions of green technologies to environmental
protection is their ability to reduce dependence on fossil fuels and promote the
transition toward renewable energy sources. Conventional energy production based on
coal, oil, and natural gas remains one of the main contributors to global carbon
emissions and atmospheric pollution. Renewable energy technologies, including solar,
wind, geothermal, and bioenergy systems, provide cleaner alternatives by generating
energy with significantly lower environmental impacts. The widespread
implementation of renewable energy not only contributes to climate change mitigation
but also improves air quality and reduces ecological risks associated with fossil fuel
extraction and utilization.

Energy efficiency is another critical dimension of green technology development.
Modern energy-saving technologies, such as smart energy management systems,
efficient lighting solutions, advanced insulation materials, and intelligent industrial
processes, allow societies to achieve higher productivity while consuming fewer
resources. By optimizing energy use, these technologies contribute to reducing carbon
footprints and decreasing pressure on natural ecosystems. In urban environments, the
integration of smart technologies into buildings and infrastructure supports the
development of sustainable cities with lower energy consumption and improved
environmental conditions[2].
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Green technologies also play a fundamental role in sustainable waste management
and pollution prevention. The rapid increase in municipal, industrial, and agricultural
waste has created serious environmental challenges, affecting soil, water resources, and
biological diversity. Innovative waste treatment technologies, including recycling
systems, composting methods, anaerobic digestion, waste-to-energy processes, and
advanced material recovery techniques, contribute to reducing waste accumulation and
promoting resource recovery. These approaches support the principles of the circular
economy, where materials are continuously reused and recycled instead of being
discarded after a single use. As a result, green waste management technologies help
minimize environmental contamination and conserve raw materials.

Water resource protection represents another important area where green
technologies demonstrate significant potential. Increasing water scarcity, pollution
from industrial and agricultural activities, and climate-related changes in hydrological
cycles threaten global water security. Advanced water treatment technologies,
including membrane filtration, biological purification systems, wastewater recycling,
and smart water management networks, provide effective solutions for improving
water quality and ensuring sustainable water utilization. These technologies contribute
not only to environmental protection but also to maintaining ecosystem stability and
supporting human well-being.

In agriculture, green technologies have transformed traditional production
systems by promoting sustainable and environmentally responsible practices. Precision
agriculture technologies, including remote sensing, geographic information systems
(GIS), artificial intelligence-based monitoring, and automated irrigation systems,
enable more efficient use of water, fertilizers, and pesticides. By reducing chemical
inputs and optimizing resource consumption, these technologies help protect soil
biodiversity, maintain ecosystem functions, and increase agricultural sustainability.
Furthermore, biotechnology-based solutions, such as environmentally friendly
biofertilizers and biopesticides, contribute to reducing the ecological impact of
intensive farming practices.

The development of digital and information technologies has further expanded
the role of green innovations in environmental monitoring and management. Modern
environmental monitoring systems based on artificial intelligence, satellite
observation, Internet of Things (IoT) devices, and big data analysis provide
opportunities for real-time assessment of ecosystem conditions. These technologies
allow researchers and decision-makers to detect environmental changes, predict
ecological risks, and develop effective conservation strategies. For example, Al-based
models can analyze large-scale environmental datasets to identify pollution sources,
monitor biodiversity changes, and support climate adaptation measures.

Green technologies are also closely connected with biodiversity conservation and
ecosystem restoration. Habitat destruction, pollution, and climate change have
accelerated the decline of numerous plant and animal species worldwide. Ecological
restoration technologies, including phytoremediation, bioremediation, ecosystem
engineering, and nature-based solutions, provide effective methods for recovering
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degraded ecosystems. The application of biological organisms, such as plants,
microorganisms, and fungi, in environmental remediation processes demonstrates the
importance of integrating ecological knowledge with technological innovation. These
approaches support natural recovery processes and enhance ecosystem resilience.

Despite the significant advantages of green technologies, their implementation
faces several challenges, including high initial costs, technological limitations,
insufficient infrastructure, lack of environmental awareness, and policy-related
barriers. Effective adoption of green technologies requires cooperation among
governments, scientific institutions, industries, and communities. Environmental
policies, investment in research and development, international cooperation, and public
education are essential components for accelerating the transition toward sustainable
technological systems[3].

In the modern era, green technologies represent not only a tool for environmental
protection but also a strategic pathway toward sustainable development. Their
integration into energy production, industry, agriculture, urban planning, and
ecosystem management provides opportunities to balance economic growth with
ecological sustainability. The advancement of green technologies contributes to
reducing environmental degradation, improving resource efficiency, and strengthening
the capacity of ecosystems to withstand global environmental challenges. Therefore,
the study and implementation of green technologies are of fundamental importance for
achieving environmental security and ensuring a sustainable future for both present and
future generations.

Materials and Methods

The research was conducted based on a comprehensive scientific and analytical
approach aimed at studying the importance of green technologies in environmental
protection and assessing their contribution to sustainable development. The
methodological framework of the study was developed by integrating ecological,
technological, and socio-economic perspectives, which allowed for a broader
evaluation of environmentally friendly innovations and their impact on reducing
anthropogenic pressure on ecosystems.

The main materials of the research included scientific articles, monographs,
international environmental reports, strategic documents, and analytical studies related
to green technologies, climate change mitigation, renewable energy, sustainable
resource management, and ecological restoration. Scientific sources published in
international databases were examined to determine modern trends in the development
and application of green technologies. Particular attention was given to recent research
addressing renewable energy systems, energy efficiency, waste management, water
conservation technologies, sustainable agriculture, and digital solutions for
environmental monitoring.

During the research, various categories of green technologies were analyzed.
Renewable energy technologies, including solar, wind, geothermal, and bioenergy
systems, were evaluated in terms of their potential to reduce greenhouse gas emissions
and decrease dependence on fossil fuels. Energy-efficient technologies were examined
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based on their ability to optimize resource consumption and improve environmental
sustainability in industrial and urban systems.

The study also considered modern waste management technologies, including
recycling, composting, biological treatment methods, and circular economy-based
approaches. Their role in reducing environmental pollution, conserving natural
resources, and minimizing waste accumulation was assessed. Water protection
technologies, such as advanced wastewater treatment systems, water purification
methods, and water reuse strategies, were analyzed as important tools for maintaining
aquatic ecosystem stability and ensuring sustainable water management.

A systematic literature review method was applied to collect and analyze
scientific information related to the environmental applications of green technologies.
The collected data were classified according to technological fields and evaluated
through comparative analysis. The effectiveness of green technologies was assessed by
considering ecological indicators such as reduction of carbon emissions, improvement
of environmental quality, conservation of biodiversity, resource efficiency, and
enhancement of ecosystem resilience.

Comparative research methods were used to identify differences between
traditional technological approaches and environmentally sustainable alternatives. The
analysis focused on the environmental advantages of green technologies, including
lower levels of pollution, reduced energy consumption, improved resource
management, and decreased ecological risks.

The research also applied a system analysis approach to evaluate the interaction
between technological innovations and environmental protection mechanisms. This
approach considered green technologies as integrated components of sustainable
development, where environmental, economic, and social factors are interconnected.
The role of artificial intelligence, remote sensing technologies, geographic information
systems (GIS), and Internet of Things (IoT)-based monitoring systems in
environmental assessment and decision-making was analyzed.

In addition, ecological restoration technologies, including phytoremediation,
bioremediation, and nature-based solutions, were examined to determine their
contribution to ecosystem recovery and biodiversity conservation. The ability of these
technologies to restore degraded environments and improve ecological stability was
evaluated based on scientific evidence.

The obtained information was analyzed using descriptive, comparative, and
interpretative methods. The results were summarized to identify the main advantages,
limitations, and future development perspectives of green technologies in
environmental protection. Special attention was given to the challenges affecting their
implementation, including economic barriers, technological limitations, infrastructure
requirements, and the need for supportive environmental policies.

Thus, the applied research methodology provided a comprehensive assessment of
green technologies as effective instruments for reducing environmental degradation,
improving resource efficiency, protecting ecosystems, and promoting the transition
toward sustainable development.
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Conclusion

The results of the study demonstrate that green technologies represent one of the
most effective and essential approaches for addressing contemporary environmental
challenges and ensuring sustainable development. Increasing anthropogenic pressure
on ecosystems, climate change, pollution, and depletion of natural resources require
innovative solutions that combine technological progress with ecological
responsibility. In this context, green technologies provide opportunities to reduce
environmental degradation, improve resource efficiency, and establish a more balanced
relationship between human activities and natural systems.

The research findings indicate that renewable energy technologies, energy-efficient
systems, sustainable waste management methods, advanced water treatment technologies,
and environmentally friendly agricultural practices significantly contribute to
environmental protection. These technologies reduce greenhouse gas emissions, minimize
pollution, conserve natural resources, and support the preservation of ecosystem functions.
The transition toward clean energy sources and sustainable production models is
particularly important for reducing the ecological footprint of modern societies.

The application of digital technologies, including artificial intelligence, remote
sensing, geographic information systems, and smart monitoring systems, has expanded
the possibilities for effective environmental management. These innovations enable
accurate assessment of environmental changes, prediction of ecological risks, and
development of scientifically based conservation strategies. The integration of digital
solutions with ecological research represents a promising direction for improving
environmental monitoring and decision-making processes[4].

Green technologies also play a significant role in ecosystem restoration and
biodiversity conservation. Nature-based solutions, phytoremediation, and
bioremediation approaches demonstrate that technological innovations combined with
ecological principles can effectively restore degraded environments and strengthen
ecosystem resilience. These approaches are particularly important in regions affected
by industrial activities, urbanization, and climate-related pressures.

However, the successful implementation of green technologies requires
overcoming several challenges, including economic limitations, technological barriers,
insufficient infrastructure, and the need for stronger environmental policies.
Sustainable development depends on cooperation among governments, scientific
institutions, industries, and society. Investment in research, environmental education,
and international collaboration are necessary conditions for accelerating the transition
toward environmentally sustainable technologies.

In conclusion, green technologies should be considered a strategic tool for
achieving environmental security and sustainable development. Their widespread
adoption can significantly reduce anthropogenic impacts, protect biodiversity, improve
the quality of environmental resources, and enhance the resilience of ecosystems. The
integration of green technological solutions into different sectors of the economy and
environmental management systems is a crucial step toward creating a sustainable
future for present and future generations.
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Abstract

Marine and coastal ecosystems are among the most valuable natural systems on
Earth, providing essential ecological services, maintaining biodiversity, regulating
climate processes, and supporting human livelihoods. However, increasing
anthropogenic pressure, pollution, climate change, overexploitation of marine
resources, habitat degradation, and the spread of invasive species have created serious
threats to the stability and functioning of these ecosystems. This study examines the
main modern problems affecting marine and coastal ecosystems and evaluates
contemporary approaches for their conservation and sustainable management.

The research analyzes the impacts of marine pollution, including plastic waste,
microplastics, chemical contaminants, and oil pollutants, on ecosystem structure and
biodiversity. The influence of climate change factors such as ocean warming,
acidification, and sea-level rise on marine habitats is also assessed. Particular attention
is given to the degradation of sensitive coastal ecosystems, including coral reefs,
mangrove forests, seagrass meadows, and wetlands, which play a crucial role in
maintaining ecological balance and protecting coastal areas.

The study highlights the importance of modern conservation strategies, including
marine protected areas, ecosystem-based management, sustainable fisheries,
ecological restoration, and nature-based solutions. The application of advanced
technologies such as remote sensing, geographic information systems (GIS),
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environmental DNA (eDNA) analysis, and artificial intelligence-based monitoring
systems is considered as an effective approach for assessing ecosystem conditions and
supporting conservation decisions.

The results demonstrate that successful protection of marine and coastal
ecosystems requires an integrated approach combining scientific research,
technological innovation, effective environmental policies, and international
cooperation. Sustainable management and restoration of marine environments are
essential for preserving biodiversity, maintaining ecosystem services, and ensuring
ecological security for future generations.

Keywords: coastal ecosystems, biodiversity conservation, marine pollution,
climate change, ocean acidification, marine protected areas, ecosystem restoration,
sustainable management, invasive species, environmental monitoring

Introduction

Marine and coastal ecosystems represent some of the most productive and
biologically diverse natural systems on Earth, playing a fundamental role in
maintaining global ecological balance, regulating climate processes, supporting
biodiversity, and providing essential ecosystem services for human societies. Oceans,
seas, estuaries, mangrove forests, coral reefs, seagrass meadows, and coastal wetlands
form complex ecological networks that sustain a wide range of organisms and
contribute significantly to global biogeochemical cycles. These ecosystems are not
only reservoirs of biological diversity but also provide economic, social, and cultural
benefits through fisheries, tourism, coastal protection, transportation, and natural
resource supply. However, increasing anthropogenic pressures have resulted in
significant degradation of marine and coastal environments, creating urgent challenges
for their conservation and sustainable management.

The rapid growth of human activities in coastal regions has become one of the
primary drivers of marine ecosystem degradation. Population growth, urbanization,
industrial development, intensive agriculture, and expansion of coastal infrastructure
have significantly increased pressure on marine habitats. Coastal zones, where
terrestrial and marine environments interact, are particularly vulnerable due to their
high ecological productivity and intensive human utilization. The transformation of
natural coastal landscapes, destruction of wetlands, and alteration of shoreline
structures have led to habitat fragmentation, biodiversity decline, and disruption of
ecological processes.

One of the most critical modern problems affecting marine and coastal ecosystems
is pollution. Marine pollution originates from multiple sources, including industrial
discharges, agricultural runoff, untreated wastewater, oil spills, and plastic waste
accumulation. Among these pollutants, plastic pollution has become a global
environmental concern due to the persistence of synthetic materials in marine
environments. Microplastics, which result from the fragmentation of larger plastic
materials, can enter food chains, accumulate in marine organisms, and potentially
affect ecosystem functions and human health. Chemical contaminants such as heavy
metals, pesticides, and petroleum-derived compounds further contribute to the
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deterioration of marine environmental quality by altering physiological processes in
aquatic organisms and reducing biodiversity[1].

Climate change represents another major threat to marine and coastal ecosystems.
Increasing atmospheric temperatures have caused significant changes in ocean
conditions, including rising sea temperatures, ocean acidification, sea-level rise, and
changes in ocean circulation patterns. These processes have profound impacts on
marine organisms and habitats. For example, coral reef ecosystems are highly sensitive
to temperature increases, and prolonged thermal stress can result in coral bleaching and
large-scale habitat loss. Ocean acidification, caused by increased absorption of
atmospheric carbon dioxide, affects organisms that depend on calcium carbonate
structures, including corals, mollusks, and certain plankton species, thereby
influencing marine food webs and ecosystem stability.

Overexploitation of marine biological resources is also among the most
significant challenges in marine conservation. Unsustainable fishing practices, illegal
fishing activities, and excessive harvesting of marine organisms have resulted in
declining populations of many commercially and ecologically important species.
Overfishing disrupts trophic relationships, alters community structures, and reduces
the resilience of marine ecosystems. The decline of key species can have cascading
effects throughout food webs, affecting ecosystem productivity and stability.

The loss and degradation of coastal habitats represent another critical
conservation issue. Ecosystems such as mangrove forests, salt marshes, seagrass
meadows, and coastal wetlands serve as important breeding, feeding, and shelter areas
for numerous species. They also provide natural protection against coastal erosion,
storms, and flooding. However, these habitats are increasingly threatened by land
reclamation, urban expansion, pollution, and climate-related changes. The destruction
of coastal vegetation reduces ecosystem resilience and decreases the capacity of coastal
areas to adapt to environmental changes.

Biodiversity loss in marine environments has become a growing global concern.
Marine ecosystems contain a large proportion of Earth's biodiversity, including
numerous species that remain poorly studied. Habitat destruction, pollution, climate
change, invasive species, and overexploitation contribute to population declines and
species extinction risks. The reduction of marine biodiversity not only threatens
individual species but also weakens ecosystem stability and decreases the ability of
marine systems to provide essential ecological services[2].

Invasive alien species represent an additional challenge for marine ecosystem
conservation. Through global shipping, aquaculture activities, and human-mediated
transport, non-native species can be introduced into new environments where they may
compete with native organisms, modify habitats, and disrupt ecological interactions.
Invasive species can cause significant changes in community composition and reduce
the ecological integrity of marine ecosystems.

Modern marine conservation requires the development and implementation of
integrated management approaches that combine ecological knowledge, technological
innovation, and effective environmental governance. Traditional conservation methods
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are increasingly being complemented by advanced approaches such as marine
protected areas (MPAs), ecosystem-based management, remote sensing technologies,
geographic information systems (GIS), environmental DNA (eDNA) analysis, and
artificial intelligence-based monitoring systems. These innovative tools improve the
ability to assess ecosystem conditions, monitor biodiversity changes, and develop
scientifically based conservation strategies.

Marine protected areas have become one of the most important instruments for
conserving marine biodiversity and restoring degraded ecosystems. By limiting
destructive human activities, protected areas provide opportunities for population
recovery, habitat restoration, and maintenance of ecological processes. However, the
effectiveness of these areas depends on proper planning, adequate management,
scientific monitoring, and cooperation among stakeholders.

The conservation of marine and coastal ecosystems is also closely connected with
sustainable development goals and international environmental commitments. Global
initiatives emphasize the importance of reducing marine pollution, protecting
biodiversity, combating climate change, and promoting sustainable use of ocean
resources. Achieving these objectives requires collaboration among governments,
scientific institutions, local communities, industries, and international organizations[3].

In recent decades, scientific research has increasingly highlighted the importance
of understanding marine ecosystems as dynamic and interconnected systems.
Conservation strategies must consider not only individual species protection but also the
preservation of ecological interactions, habitat complexity, and ecosystem functions.
Adaptive management approaches based on continuous monitoring and scientific
assessment are essential for responding to rapidly changing environmental conditions.

Therefore, the protection of marine and coastal ecosystems represents one of the
most important environmental priorities of the modern era. Addressing current
conservation challenges requires a multidisciplinary approach that integrates ecology,
technology, environmental policy, and sustainable resource management. Effective
conservation measures will contribute not only to maintaining marine biodiversity but
also to ensuring ecosystem services, climate regulation, and the well-being of future
generations.

Materials and Methods

The research was conducted using a comprehensive interdisciplinary
methodological approach aimed at evaluating the current challenges affecting marine
and coastal ecosystems and analyzing modern strategies for their conservation. The
methodological framework was based on the integration of ecological assessment
methods, scientific literature analysis, comparative evaluation, and synthesis of
contemporary conservation approaches. This approach enabled the assessment of
anthropogenic impacts, ecological changes, and the effectiveness of existing
management strategies for marine and coastal environments.

The materials of the study consisted of scientific articles, international
environmental reports, biodiversity assessment documents, marine conservation
strategies, and research findings related to ocean ecology, coastal ecosystem dynamics,
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climate change impacts, marine pollution, and sustainable resource management. Recent
scientific publications from international databases were analyzed to identify current
trends and major environmental threats affecting marine and coastal ecosystems.

The research materials covered different components of marine and coastal
ecosystems, including coral reefs, mangrove forests, seagrass meadows, estuaries,
coastal wetlands, and open marine habitats. Particular attention was given to major
ecological problems such as plastic pollution, chemical contamination, habitat
destruction, biodiversity loss, climate change impacts, overfishing, and invasive
species introduction.

A systematic literature review method was applied to collect and analyze
scientific information related to marine ecosystem degradation and conservation
practices. Scientific sources were selected according to their relevance, reliability, and
contribution to understanding ecological processes and conservation mechanisms. The
collected information was classified into several thematic categories, including
pollution impacts, climate-related changes, biodiversity conservation, ecosystem
restoration, and sustainable management approaches.

Comparative analysis was used to evaluate differences between degraded and
protected marine environments and to determine the effectiveness of various
conservation measures. The assessment was based on ecological indicators such as
species diversity, habitat quality, population dynamics of marine organisms, pollution
levels, ecosystem productivity, and ecological resilience.

The study also applied ecological monitoring and assessment approaches used in
marine conservation research. These included biological monitoring of marine
organisms, assessment of water quality parameters, evaluation of habitat conditions,
and analysis of changes in ecosystem structure and function. Indicators such as species
richness, abundance, biodiversity indices, and community composition were
considered for evaluating ecosystem status.

Remote sensing and geographic information system (GIS)-based approaches were
examined as modern tools for monitoring marine and coastal ecosystems. Satellite
observations, spatial analysis methods, and digital mapping technologies were
evaluated for their ability to detect changes in coastal land use, habitat degradation, sea
surface temperature variations, and other environmental parameters.

The role of advanced technologies, including environmental DNA (eDNA)
analysis, artificial intelligence-based models, and automated monitoring systems, was
also analyzed. These methods were considered as innovative approaches for improving
biodiversity assessment, identifying ecological changes, and supporting decision-
making processes in marine conservation.

The assessment of conservation strategies included analysis of marine protected
areas (MPAs), ecosystem-based management approaches, habitat restoration
programs, and sustainable fisheries management practices. Their effectiveness was
evaluated based on their contribution to biodiversity preservation, recovery of
degraded habitats, and maintenance of ecosystem services.
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The collected data were analyzed using descriptive, comparative, and analytical
methods. The results were synthesized to identify the main drivers of marine and
coastal ecosystem degradation, evaluate current conservation challenges, and
determine future directions for sustainable management.

The applied methodology allowed for a comprehensive assessment of modern
problems in marine and coastal ecosystem conservation by combining ecological
knowledge, technological approaches, and sustainability principles. This research
framework provides a scientific basis for understanding environmental pressures and
developing effective strategies for the protection and restoration of marine ecosystems.

Results and Discussion

The results of the study demonstrated that marine and coastal ecosystems are
currently experiencing complex and interconnected environmental pressures caused by
increasing anthropogenic activities, climate change, and unsustainable resource
utilization. The analysis revealed that these ecosystems, despite their high ecological
productivity and resilience, are undergoing significant structural and functional
changes that threaten biodiversity conservation, ecosystem stability, and the
continuation of essential ecosystem services.

One of the most significant findings of the research was the dominant role of
pollution as a major factor contributing to marine and coastal ecosystem degradation.
The accumulation of plastic waste, microplastics, industrial pollutants, agricultural
chemicals, and petroleum-derived contaminants has resulted in considerable
deterioration of marine environmental quality. The analysis showed that pollutants
affect marine organisms at different trophic levels by causing physiological stress,
reducing reproductive capacity, and altering natural population dynamics. Microplastic
contamination was identified as a particularly serious problem due to its widespread
distribution, persistence in marine environments, and ability to enter food chains. These
findings indicate that reducing plastic input into marine systems should be considered
one of the primary priorities in modern conservation strategies.

The study results also revealed that climate change has become a critical factor
influencing the ecological condition of marine and coastal ecosystems. Rising sea
temperatures, ocean acidification, sea-level rise, and changes in hydrological processes
have significantly affected marine biodiversity and habitat stability. Coral reef ecosystems
were identified as among the most vulnerable habitats, where increased thermal stress
leads to coral bleaching and loss of reef-associated biodiversity. Ocean acidification was
found to negatively influence organisms with calcium carbonate structures, resulting in
changes in marine community composition and ecosystem productivity[4].

The analysis of biodiversity changes demonstrated a significant decline in many
marine species due to habitat destruction, overexploitation, and environmental pollution.
Coastal habitats, including mangrove forests, seagrass ecosystems, and wetlands, were
found to be particularly vulnerable to human disturbance. The degradation of these
habitats reduces breeding and feeding areas for marine organisms and weakens natural
coastal protection mechanisms. The results emphasize that habitat conservation and
restoration are essential components of effective marine biodiversity management.
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The research findings highlighted that overfishing and unsustainable exploitation
of marine resources remain among the major challenges for ecosystem conservation.
Excessive fishing pressure leads to population decline of economically and
ecologically important species, disrupts food web relationships, and reduces ecosystem
resilience. The analysis showed that sustainable fisheries management, including
fishing regulation, protection of spawning areas, and reduction of illegal fishing
activities, 1s necessary for maintaining marine ecosystem balance.

The study also demonstrated the increasing ecological significance of invasive alien
species in marine environments. Global transportation networks, particularly maritime
activities, contribute to the introduction and spread of non-native organisms. Invasive
species can compete with native species, modify habitat conditions, and disrupt ecological
interactions. The results indicate that early detection and continuous monitoring are
essential for preventing large-scale ecological disturbances caused by biological invasions.

A significant outcome of the research was the identification of the effectiveness
of modern technological approaches in marine ecosystem monitoring and
conservation. Remote sensing technologies, geographic information systems (GIS),
environmental DNA (eDNA) analysis, and artificial intelligence-based monitoring
systems provide valuable opportunities for assessing ecosystem changes with greater
accuracy and efficiency. These approaches improve the ability to detect pollution
sources, monitor biodiversity patterns, and predict potential ecological risks.

The analysis of marine protected areas (MPAs) showed that properly designed
and effectively managed protected zones contribute significantly to biodiversity
conservation and ecosystem recovery. Protected areas provide conditions for
population restoration, habitat preservation, and maintenance of ecological processes.
However, the effectiveness of MPAs depends on appropriate management strategies,
scientific monitoring, enforcement mechanisms, and cooperation among local
communities and governmental institutions.

The results further indicated that ecosystem restoration approaches have
considerable potential for improving degraded marine and coastal environments.
Restoration of mangrove forests, coral reefs, seagrass meadows, and coastal wetlands
contributes to increasing biodiversity, enhancing carbon storage capacity, and
strengthening ecosystem resilience. Nature-based solutions were identified as
particularly valuable because they combine ecological restoration with climate
adaptation and sustainable development objectives.

Despite the progress achieved in marine conservation, the study identified several
limitations and challenges. These include insufficient financial resources, inadequate
monitoring infrastructure, weak enforcement of environmental regulations, and limited
public awareness regarding marine conservation. Additionally, the complexity of
marine ecosystems requires continuous scientific research and adaptive management
approaches capable of responding to rapidly changing environmental conditions.

Overall, the findings confirm that the conservation of marine and coastal
ecosystems requires an integrated approach combining ecological research,
technological innovation, sustainable resource management, and international
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cooperation. Effective protection strategies should focus not only on reducing current
environmental pressures but also on restoring degraded habitats and enhancing
ecosystem resilience. The preservation of marine ecosystems is essential for
maintaining global biodiversity, regulating climate processes, and ensuring the
sustainable use of ocean resources for future generations.

Conclusion

The study results demonstrate that the conservation of marine and coastal
ecosystems is one of the most important environmental challenges of the modern era.
These ecosystems play a fundamental role in maintaining global ecological balance,
preserving biodiversity, regulating climate processes, and providing essential
ecosystem services for human societies. However, increasing anthropogenic pressure,
pollution, climate change, overexploitation of marine resources, habitat destruction,
and the spread of invasive species have significantly threatened the stability and
functioning of marine environments.

The analysis showed that marine pollution, particularly plastic waste, microplastics,
chemical contaminants, and oil-related pollutants, represents one of the major factors
contributing to ecosystem degradation. These pollutants negatively affect marine
organisms, disrupt food chains, and reduce ecosystem productivity. Therefore, effective
pollution prevention strategies, improved waste management systems, and international
cooperation are essential for reducing the negative impacts on marine environments.

Climate change has been identified as another critical challenge affecting marine
and coastal ecosystems. Rising ocean temperatures, acidification, and sea-level
changes are altering habitat conditions and threatening sensitive ecosystems such as
coral reefs, mangrove forests, and seagrass meadows. The implementation of climate
adaptation measures and ecosystem-based conservation approaches is necessary to
strengthen the resilience of marine ecosystems against future environmental changes.

The research also confirmed that biodiversity conservation requires the protection
and restoration of key marine habitats. Marine protected areas, sustainable fisheries
management, ecological restoration programs, and nature-based solutions provide
effective mechanisms for maintaining species diversity and ecosystem functions. The
restoration of degraded coastal habitats contributes not only to biodiversity
preservation but also to climate regulation and coastal protection.

Modern technological approaches, including remote sensing, geographic
information systems (GIS), environmental DNA (eDNA) analysis, and artificial
intelligence-based monitoring systems, have significantly improved the possibilities
for marine ecosystem assessment and management. These technologies allow for more
accurate monitoring of environmental changes, early detection of ecological risks, and
development of scientifically based conservation strategies.

However, successful marine and coastal ecosystem conservation requires
overcoming several challenges, including insufficient funding, limited monitoring
capacity, weak environmental governance, and lack of public awareness. Addressing
these issues requires coordinated efforts among governments, scientific institutions,
international organizations, local communities, and economic sectors.
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In conclusion, the protection of marine and coastal ecosystems requires an
integrated and long-term approach that combines ecological knowledge, technological
innovation, sustainable management practices, and effective environmental policies.
Ensuring the conservation of marine biodiversity and ecosystem functions is essential
not only for maintaining ecological stability but also for securing the well-being and
sustainable development of future generations. The implementation of comprehensive
conservation strategies will play a decisive role in protecting the oceans and coastal
environments from increasing global environmental pressures.
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Ecological successions in anthropogenic ecosystems are directed changes in
groups of organisms under human influence, which cause the appearance of pioneer
stages, degradation or formation of new artificial biocenoses. They are divided into
degradative and restorative processes and are accompanied by simplification or
restructuring of trophic networks [7].
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A significant number of natural ecosystems in the process of anthropogenesis
have undergone significant changes under the influence of human economic activity.
Both individual scientific areas and entire sciences (such as, for example,
“anthropogenic landscape science”) have been formed that study the depth and
dynamics of the impact of anthropogenic activity on natural ecosystems. However, no
matter how much a person tries to change the material and energy flows in ecosystems
to suit his needs, nature takes its course. Thus, even in radically changed areas of the
technogenic landscape, ecosystem relations are preserved and maintained [1].

According to the National Catalogue of Biotopes of Ukraine [2], biotopes with
species that have the potential to evolve into fully developed ecosystems are formed
along roads. Ruderal phytocenoses in urbanized and technogenic environments serve
as ecological niches for various species of fauna and contribute to the restoration of
ecosystems [8].

Roadside ecosystems are probably the most dynamic in terms of ecosystem
dynamics among other anthropogenically modified ecosystems [6]. That is why the
study of ecosystem dynamics in them — from the initial stages to succession and climax
— is a relevant scientific problem.

The Department of Ecology of Uman National University has developed a strong
tradition of such research, which is formed by almost ten years of studying roadside
landscapes of Kirovohrad, Cherkasy and Dnipropetrovsk regions [3, 5, 6, 8, 10, 12].

The proposed publication is a continuation of these studies. The main source of
data was both previous studies of roadside ecosystems of Cherkasy region [6] and the
results of expeditionary studies conducted by the authors on the right bank of Cherkasy
region in the summer of 2025 [11].

Most ecological studies of roads usually focus on their harmful impact, and these
biases prevent a full assessment of the ecological functions of roads [9].

In work [3], the zoning of roadside ecosystems of the right bank of Cherkasy
region was made according to the degree of completion of their formation.

In continuation of this work, we conducted a study of similar processes but on the
highways of the left bank part of Cherkasy region. At the same time, we tried to
improve the methodological apparatus of the study. In particular, we replaced the
phrase “degree of completion of the formation of roadside ecosystems” with
“development of ecological successions”. The development of ecological successions
is a consistent and regular change of one biological grouping by another in a certain
area, which goes through the stages of primary settlement, pioneer and intermediate
groups before the formation of a mature ecosystem. Stages of succession development:

 Primary settlement: the appearance of the simplest organisms, such as lichens
and mosses, on bare rock or sand.

* Pioneer groups: the life of the first hardy plants that begin to destroy the rock
and create soil.

* Intermediate groups: the gradual arrival of new species of animals and plants,
the complication of food chains.

* Climax (mature system):
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The only but fundamental difference in our understanding from [3] is that we mark
parallels between the dynamics of the development of natural and anthropogenic
successions. Thus, anthropogenic successions are characterized by: the leading
influence of economic activity; a much higher speed of transformation processes
compared to natural ones; clearly expressed orientation as a succession of restoration

[4].

In our case, all roadside ecosystems (both on the right and left banks of the
Cherkasy region) show signs of secondary anthropogenic successions, because their
development begins on lifeless artificially introduced substrates of road embankments.
But they develop on the site of disturbed, but preserved previous ecosystems.

It is important to note that none of the roadside ecosystems we studied is far from
the anthropic climax at which, in addition to the natural climax, a stable system
resistant to anthropogenic pressure is formed [4].

So, according to the degree of development of successions in the roadside
ecosystems of the Cherkasy region, 8 districts are distinguished - 5 on the right bank
and 3 on the left:

On the right bank - two core-core areas - Umansky (medium degree) and
Cherkasysky (low degree), the main characteristics of which are dominated by various
parameters of ruderal vegetation and three peripheral areas, in which the parameters of
ruderal vegetation are below the average level - Northern-peripheral (Zhashkivsky)
(initial degree), Southern-peripheral (Ladyzhynsky) (initial degree), and Central-
peripheral (Zvenyhorodsko-Shpolyansky) (initial degree).

On the left bank - the average degree is Zharsko-Kropyvnytsky; low - Sofiyivsko-
Novodmytrivsky; initial - Novokovraisko-Chekhivsky.
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Abstract. This article examines the treasury, financial condition, and expenditure
structure of the Khiva Khanate on the basis of archival sources. It also provides
information on taxes, levies, and other fiscal obligations. The study demonstrates that
expenditures on the khan's court accounted for more than half of total state
expenditures and highlights the substantial allocation of financial resources for the
maintenance of the royal court.

Keywords: budget, treasury, court expenditures, Waqf Documents of the Khiva
Khans, salgut (land tax), zakat, banks, industrial enterprises.

As a consequence of the Russian Empire's conquest of Central Asia, the Khiva
Khanate was subsequently placed under Russian protectorate status. Russia preserved
the traditional structure of the state administration in the khanate, adapting it to serve
its own interests by strengthening its political dominance in Central Asia while
maintaining the khanate's external security.

A distinctive feature of the state institutions in the Khiva Khanate was that,
alongside their administrative responsibilities, they also performed important
economic functions. This stemmed from the specific characteristics of an agrarian
economy based on irrigated agriculture, where state intervention was indispensable for
the management of irrigation systems. Public finance therefore played a crucial role in
governance and gradually evolved into a system of monetary relations with the
emergence of capitalist economic relations and the expanding role of the state. An
analysis of state expenditures demonstrates that financial policy was formulated
primarily in accordance with the interests of the ruling elite.

The principal archival sources concerning the expenditures of the Khiva Khanate
are preserved in the National Archive of Uzbekistan, particularly within the collection
entitled Waqf Documents of the Khiva Khans. According to archival records, the
expenditures of the Khiva Khanate in 1910 did not increase compared with those of
1890; rather, they appear to have declined. In reality, however, the financial situation
of the khanate was quite different. If the expenditures associated with the payment of
the Russian indemnity (contribution)}—which were included in the 1890 budget but
absent from that of 1910—are excluded from the comparison, total state expenditures
increased by only approximately 60,000 rubles over a twenty-year period. During the

75



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

same period, expenditures of the Turkestan Governor-Generalship increased by more
than 4.7 million rubles. This striking disparity is explained by the fact that the accounts
of the Turkestan Governor-Generalship included expenditures on agriculture, land
management, railway construction, education, and healthcare, whereas such categories
were absent from the expenditure structure of the Khiva Khanate.

The relatively modest appearance of the khanate's expenditures in 1910 was the
result of a carefully designed fiscal reform implemented by Asfandiyar Khan, who
ascended the throne through hereditary succession in 1910, together with his court
officials. Changes in the expenditure structure were achieved by reducing the salaries
of highly paid military retainers, cutting maintenance and repair costs, and increasing
tax revenues, thereby enabling the ruler to triple his own expenditures while doubling
the salaries of court officials [1].

Expenditures on the khan's court constituted more than half of total state
expenditures. Such substantial allocations for the maintenance of the khan and his court
were possible only because the state treasury was not separated from the khan's
personal finances and because the ruler exercised virtually monopolistic control over
the khanate's revenues.

Court expenditures were divided into the following principal categories:

1. Personal expenses of the khan and his family, including the maintenance of the
harem:;

2. Construction ofpalaces;

3. Gifts and charitable donations distributed by the khan among his relatives and
court officials.

Archival records provide the following breakdown of the Khiva Khanate's
expenditures for 1910:

1. Court household expenditures — 13,764 gold coins;

2. Payments to caravan leaders for goods delivered to the khan — 5,000 gold coins;

3. Funds personally withdrawn by the khan from the state treasury — 945 gold
coins;

4. Expenditures made by the khan through banks — 4,729 gold coins;

5. Construction expenditures — 36,557 gold coins;

6. Purchase of carriages from St. Petersburg for the khan and expenses related to
receiving Russian officials — 889 gold coins [2].

The conquest of the Central Asian khanates by the Russian Empire and their
subsequent vassal status substantially increased their financial burdens. Moreover, the
construction of palaces in both traditional and European architectural styles required
considerable financial resources.

Although the presentation of gifts by representatives of the Emirate of Bukhara
and the Khiva Khanate to the Russian Empire over several decades has often been
interpreted as a manifestation of local custom, it in fact symbolized their political
subordination to the empire. Such gifts were presented primarily to the Russian
emperor, the Governor-General of Turkestan, high-ranking imperial officials, and
other influential representatives of the Russian administration.
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Ultimately, this practice encouraged Russian military officers and senior officials
to accept gifts as personal rewards. In return, the Russian administration frequently
provided favorable services, demonstrated leniency toward the political and economic
affairs of Khiva, or deliberately refrained from interference. The khan's strategic use
of diplomatic gift-giving effectively removed issues of major state importance—such
as proposals in the 1890s to establish Russian control over the finances of the
khanates—from the political agenda.

Pursuing his political interests, Asfandiyar Khan presented numerous gifts to
Russian imperial officials during his visits to St. Petersburg in 1901, 1907, 1913, and
1916. Archival evidence indicates that this practice was systematic and that
expenditures on gifts were recorded separately in the financial accounts of the khanate.

Thus, expenditures on gifts gradually acquired the characteristics of corruption.
Over time, they evolved into a concealed mechanism through which the Khiva Khan
indirectly contributed to the military and administrative expenditures of the Russian
Empire.

The Khiva Khanate maintained a distinctive system of compensating court and
local officials. Rather than receiving regular salaries in cash or in kind, many officials
were exempted from land taxes and various minor taxes. As in the Emirate of Bukhara,
officials and state employees occasionally received cash payments of a ceremonial or
honorary nature once or twice a year as supplementary rewards. Exceptions included
invited specialists and lower-ranking officials, who received regular salaries.

The remuneration system operating in the Khiva Khanate—including the tankho
system, self-maintenance arrangements, and tax exemptions—placed a significant
burden on the state treasury while simultaneously increasing the overall costs of
administration beyond sustainable levels.

A considerable proportion of administrative expenditures was associated with
foreign relations. Since the khanates conducted their external affairs through the
Ministry of Foreign Affairs of the Russian Empire, employees of Russian diplomatic
missions stationed in the cities of the Khiva Khanate were remunerated from the
khanate's treasury.

The increase in expenditures on policing during the late nineteenth and early
twentieth centuries can be explained by the growing frequency of peasant unrest
resulting from increasingly burdensome obligations imposed upon the rural population.
For the same reason, in 1917 the imperial government appointed its own military
commissioner to Khiva. An annual allocation of 156,000 rubles was provided from the
khanate's treasury to cover the commissioner's salary [3].

Consequently, the population of the Khiva Khanate not only bore the financial
burden of maintaining numerous court and local officials but was also compelled to
finance representatives of the Russian imperial administration operating within the
region.

Another major category of expenditure was the maintenance of the military. These
forces were not only militarily ineffective but largely redundant, as the security of the
khanate was guaranteed by Russian troops. The military establishment of the Khiva
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Khanate was therefore progressively reduced [4]. The regular army consisted of no
more than 1,500-3,000 soldiers. However, not all military retainers received pensions
or salaries. Most were compensated through exemptions from land taxes and
compulsory labor obligations.

According to archival documents, taxes constituted the principal source of state
revenue in the Khiva Khanate during the 1890s. In 1910, revenue from the principal
land tax (salgut) amounted to 273,600 rubles, while total annual tax revenues generally
ranged between 500,000 and 600,000 rubles [5].

Analysis of archival records indicates that land tax represented the largest source
of revenue, followed by commercial taxation and livestock-related taxes, while various
other levies constituted smaller proportions of total state income.

The collection of zakat in the Khiva Khanate possessed distinctive characteristics.
Foreign merchants (excluding Russians) paid a customs duty (zakat) amounting to 5
percent, whereas wealthy Khivan merchants paid a fixed levy known as kesim instead
of zakat. Payment of this levy granted them the right to engage freely in foreign trade.
The amount of kesim was determined according to the merchant's expected income.

The Khiva mint produced 158 Khivan coins from each pud of silver. During
1892-1893, taxes collected from coins minted from one pound (funt) of silver ranged
from 3 rubles 75 kopecks to 6 rubles 10 kopecks, while minting costs amounted to six
coins. On average, approximately 116 puds and 20 pounds of silver were minted
annually, generating annual revenues of approximately 14,000-15,000 rubles [6].
Although Islamic law prohibited lending money at interest, officials in both Bukhara
and Khiva not only supervised coin production but also engaged in interest-bearing
lending through banks.

Compulsory labor associated with digging canals, cleaning irrigation systems, and
constructing dams simultaneously served as an important source of revenue for the
treasury and personal enrichment for officials. Individuals seeking exemption from
excavation duties were required to make payments to the state treasury. Depending on
whether exemption was granted at the beginning or the end of the work period, each
peasant (excavator) paid between 5 tilla 2 coins and 10 tilla 5 coins. In 1916, total
revenues from such exemptions amounted to 128,778 tilla, equivalent to 231,601.4
rubles. In addition, every laborer was required to pay 2.5 coins (afanak) for the
maintenance of supervisors, foremen, irrigation officials (mirobs), rope handlers, and
other state officials, as well as 25 kopecks known as chibik. A portion of the
agricultural products brought by peasants was also confiscated [7].

In summary, the revenues of the Khiva Khanate exceeded its expenditures. Until
1920, the consistent surplus of state revenues over expenditures enabled the khan and
senior officials to accumulate considerable wealth.

Overall, during the second half of the nineteenth century and the early twentieth
century, the financial system of the Khiva Khanate retained the traditional
characteristics of an agrarian society. State revenues were derived primarily from land
taxes (kharaj), customs duties imposed on trade and handicrafts, as well as religious
and extraordinary taxes. Public expenditures were directed predominantly toward
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maintaining the administrative apparatus of the khanate, its military forces, and
religious institutions.
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Abstract. Ensuring the quality of commercial banks' asset portfolios is one of the
most pressing issues in maintaining their financial stability and liquidity. This article
seeks to develop scientific proposals and practical recommendations aimed at
improving the efficiency of commercial bank assets. The study presents approaches to
enhancing asset management efficiency and strengthening the quality of asset
portfolios in commercial banks.
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Evaluating the efficiency of commercial bank assets plays a crucial role in
assessing the overall performance of banking institutions, identifying problematic
areas within the asset structure, evaluating risks, and supporting strategic management
decisions. Commercial bank assets consist of loans, investments, liquid assets,
securities, interbank funds, and other financial instruments, each of which affects the
bank's profitability, liquidity, and financial stability in different ways. Therefore, it is
appropriate to adopt a comprehensive approach to asset efficiency assessment rather
than relying on a single performance indicator.

The assessment of asset efficiency involves an integrated analysis of financial
performance, asset quality, liquidity, the condition of the loan portfolio, the level of
risk, and the income generated from assets. In this context, indicators such as return on
assets (ROA), return on equity (ROE), the share of liquid assets, the ratio of non-
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performing loans, the proportion of income-generating assets, asset turnover, and the
degree of portfolio diversification provide a more comprehensive evaluation of the
effectiveness of asset utilization in commercial banks.

The indicators used in assessing the efficiency of commercial banks' assets can
conditionally be divided into groups of profitability, liquidity, asset quality, income
generation, diversification, and integral assessment indicators. These groups make it
possible to simultaneously evaluate the usefulness, stability, riskiness, and balance of
a bank‘s assets.

In all countries of the world, a large portion of the population, government bodies
and state organizations, corporate clients, and all other institutions make use of
commercial banks® services. A banking system that operates in accordance with
economic principles and regulatory legislation ensures the development of the
economy and the stabilization of the national currency.

Indeed, the higher the efficiency of a bank's operations and its adherence to
economic principles, the greater the profit it earns, and as a result, it becomes a stable
financial institution. Therefore, improving the efficiency of banking operations is an
important task for every state, at any level of social development.

As a financial institution, a bank's activity is aimed at ensuring liquidity, reducing risks,
and generating high income while safeguarding the rights of depositors and shareholders.
At the current stage of development of the banking system of the Republic of Uzbekistan,
the issue of banking efficiency takes on particular significance. Most of these issues can be
resolved by ensuring that banks have a stable resource base, increasing income-generating
assets, thereby raising bank profit, and in this way enhancing overall efficiency.

In countries around the world, the improvement of the quality of commercial
banks® loan and securities portfolios-in particular, ensuring an appropriate balance
between the profitability and risk level of loans, and achieving an optimal ratio between
high liquidity and investments directed toward corporate securities-is being
scientifically researched (Mirziyoev, 2026).

However, these studies have not revealed the specific features and opportunities
for improving the quality of the asset portfolio under conditions of a high level of
financial risk and a low degree of diversification in banks' asset portfolios, which
creates the necessity for a scientifically grounded study of the issue of improving the
quality of commercial banks' asset portfolios.

A number of scientific studies have been conducted on the topic of improving the
quality of commercial banks' asset portfolios and enhancing their regulatory
frameworks. Research into issues such as customer needs in the banking services
market and their satisfaction, as well as banking services in general, and the theoretical
and practical aspects of the problem analyzed in this study, are based on conceptual
approaches found in the scientific works of numerous local and foreign researchers,
including the foreign economist Lavrushin (2014), and local economists Qoraliev and
Norqobilov (2009), and Sayfiddinov and Qulliev (2026).

According to Sayfiddinov (2026), it was deemed appropriate to study the general
aspects of the methodological foundations of the efficiency of bank asset operations,
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to classify “bank assets” and “bank asset operations” as the primary criteria for
determining the efficiency of banking operations, and to clarify the concept of “bank
asset efficiency.” In this regard, economists of the country have expressed the view
that the assets of commercial banks are divided into groups according to their
characteristics, level of liquidity and risk, as well as income.

According to Qulliev (2025), an individual approach to resolving these issues helps
determine the real value of commercial banks® assets and develop a comprehensive
mechanism for reducing the volume of problem assets. In particular, in today‘s banking
practice, the importance of assessing a bank's financial condition through stress testing,
based on the recommendations of the Basel Committee on Banking Supervision, is
increasingly growing. This method makes it possible to determine the significant impact
of factors such as the level of liquidity, operational activity, market value, management,
and the risk assessment system on asset efficiency.

According to Qoraliyev and Norqobilov (2009), in Uzbekistan as well, the loans
of commercial banks are regarded as an important factor in the development of the
economy. They stated that “expanding the crediting of promising investment projects
as well as small business and private entrepreneurship entities is recognized as a
necessary condition for ensuring the stability of macroeconomic growth rates.”

According to Lavrushin (2014), various imbalances in asset efficiency in
international banking practice lead to crises in the international banking sector and a
decline in international economic growth. This, in turn, has led to a decline in
production, rising unemployment, and bank bankruptcies in a number of developed
countries. From this perspective, he stated that studying the mechanisms of the banking
system on an international scale, as well as the principles of forming and allocating
international bank assets, is one of the pressing issues.

According to Qoraliev and Norqobilov (2009), in this regard, a study of
Uzbekistan's domestic financial market shows that the local market capacity is small,
the domestic capital market is underdeveloped, and there is no active market in the
country to support speculative debts of the private sector. Due to the high level of
government involvement and the lack of transparency and equality in law enforcement
bodies, the risk of investing in the banking system and the country is high. They stated
that the low purchasing power of the population significantly limits the ability to attract
liabilities and develop banking products.

In Uzbekistan as well, the loans of commercial banks are regarded as an important
factor in the development of the economy. “Expanding the crediting of promising
investment projects as well as small business and private entrepreneurship entities is
recognized as a necessary condition for ensuring the stability of macroeconomic
growth rates” (Farmon, 2025).

However, our republic is experiencing problems related to improving the quality
of commercial banks' asset portfolios. In particular, the issue of resource provision for
banks' long-term loans has not been resolved. “While 70 percent of deposits placed
with banks are short-term, 90 percent of loans are extended on a long-term basis”
(Mirziyoev, 2025).
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Furthermore, the transformation risk in the commercial banks of our republic has
deepened. In addition, the investment operations of the country‘s commercial banks
carried out with securities remain underdeveloped. “Today, investments made by
commercial banks of our republic in securities account for only 1.1 percent of the
volume of gross assets,” and this indicator testifies to the underdevelopment of banks'
investment operations carried out with securities.

Various imbalances in the efficiency of international bank assets lead to crises in
the international banking sector and a decline in international economic growth. This,
in turn, has led to a decline in production, rising unemployment, and bank bankruptcies
in a number of developed countries.From this perspective, studying the mechanisms of
the banking system on an international scale, as well as the principles of forming and
allocating international bank assets, is one of the pressing issues.

In conducting this study, methods of comparison, analysis, synthesis, economic
analysis, and analytical analysis were employed. In addition, conclusions, proposals,
and recommendations in the relevant areas were formulated through the analysis of the
scientific works of economists, the views of scholars aimed at expanding the scope of
banking services, and the economic perspectives and opinions of industry
representatives, as well as through observation of processes and a systematic approach
to these processes.

In this regard, a study of Uzbekistan's domestic financial market shows that the
local market capacity is small, the domestic capital market is underdeveloped, and there
is no active market in the country to support speculative debts of the private sector.
Due to the high level of government involvement and the lack of transparency and
equality in law enforcement bodies, the risk of investing in the banking system and the
country is high.

The low purchasing power of the population significantly limits the ability to
attract liabilities and develop banking products.

Table 1 Key calculation indicators used in assessing the efficiency of commercial banks* assets
Indicator Name Calculation Formula Economic Meaning

Shows how efficiently a bank utilizes its
ROA = Net Profit / Total | assets. A higher ROA indicates that the bank's

Return on Assets

Assets x 100% assets are being used efficiently to generate
profit.
Reflects how much profit is earned relative to
ROE = Net Profit / the bank's capital. This indicator assesses

Return on Equity Equity Capital x 100% shareholders' benefit and the efficiency of

capital utilization.
Shows the share of assets in the structure that
Share of Liquid LAU = Liquid Assets/ | can be quickly converted into cash. The level
Assets Total Assets x 100% of liquidity is of great importance in ensuring
the bank's payment capacity.

Shows the proportion of problem loans within
the loan portfolio. A higher value of this
indicator means lower asset quality and

higher credit risk.

NPL = Non-Performing
Loans / Total Loan
Portfolio x 100%

Share of Non-
Performing Loans
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IGA = Income- Reflects the share of income-generating assets

Share of Income-

Generating Assets Generating Assets / Total w?thin the asset structure. This indi'cator is
Assets X 100% important in assessing asset efficiency.
Shows how much income is generated
Asset Turnover AT = Total Income / through'the' use of assets. A higher asset
Total Assets x 100% turnover indicates that the bank is using its

resources efficiently.
Shows the share of lending operations within
Share of Loan LPS = Loan Portfolio / the bank's assets. This indicator reflects the
Portfolio Total Assets x 100% significance of lending activity within the
bank's asset structure.
‘ RWA Share = Risk- Shows the proportion of as§ets with a high
Share of Risk- . level of risk within the bank's asset structure.
. Weighted Assets / Total .. . . i
Weighted Assets 0 This indicator is important in assessing
Assets x 100% . .
capital adequacy and risk management.

Source: developed by the author.

Table 1. The indicators presented above make it possible to assess the efficiency
of commercial banks‘ assets from various perspectives. For example, while ROA
expresses the effectiveness of asset utilization, ROE reflects the efficiency of the bank's
capital. The share of liquid assets serves to assess the bank‘s solvency, while the share
of non-performing loans makes it possible to determine the quality of the loan portfolio
and the level of asset riskiness.

Resource provision for loans plays an important role in improving the quality of
commercial banks‘ loan portfolios, with term deposits and savings deposits
constituting the most stable component of resource provision for banks‘ loans.The
main factor hindering the improvement of commercial banks‘ long-term lending
practices is the shortage of long-term resources within banks.

In order to increase banks‘ capacity to extend investment loans, it is first necessary
to ensure the adequacy of their deposit base.In particular, in today‘s banking practice,
the importance of assessing a bank‘s financial condition through stress testing, based
on the recommendations of the Basel Committee on Banking Supervision, is
increasingly growing. This method makes it possible to determine the significant
impact of factors such as the level of liquidity, operational activity, market value,
management, and the risk assessment system on asset efficiency.

In the course of our research, it was deemed appropriate to study the general
aspects of the methodological foundations of the efficiency of banking operations, to
classify “bank assets” and "bank asset operations" as the primary criteria for
determining the efficiency of banking operations, and to clarify the concept of “bank
asset efficiency.”

In this regard, economists of the country divide the assets of commercial banks
into groups according to their characteristics, level of liquidity and risk, as well as
income.Under the banking legislation of the Republic of Uzbekistan, “the assets of
commercial banks” include loans, microloans, overdrafts, leasing, factoring, securities,
investments, funds held in other banks, accrued non-interest income, other proprietary
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property of the bank, property sold in installments, off-balance-sheet items (irrevocable
credit obligations, unused credit lines, letters of credit, guarantees), and all other
claims, excluding accrued interest. The existence of relations connected with assets
gives rise to operations related to assets.

In our view, improving the efficiency of bank assets is a matter not only of
developing the banking system but of developing the entire economy. In this process,
a decline in asset efficiency in commercial banks may lead to a shortage of resources
in correspondent accounts, a decline in the bank's position in the financial market, and
growing distrust and dissatisfaction among customers toward the bank.

An increasing degree of asset impairment in banks leads to a decline in production
rates across various sectors of the economy, which in turn leads to rising
unemployment. Moreover, the impact of the global financial and economic crisis
shows that the negative effect of economic crises on banking practice is not confined
to a particular country or region but gives rise to serious problems throughout the entire
global economy.

Therefore, within the framework of our research, the following important
directions of the methodological foundation of banking operations efficiency were
identified:

1. Clarifying the main criteria, requirements, and indicators that determine the
efficiency of a bank's active operations;

2. Systematizing, assessing the problematic aspects and factors hindering the
efficiency of a bank's active operations, and identifying ways to eliminate them;

3. Emphasizing the socio-economic foundations, the importance of ensuring the
efficiency of a bank's active operations at the macro and micro levels;

4. Determining the main principles for ensuring the efficiency of a bank's active
operations and identifying the conditions for their implementation;

5. Systematizing the measures, methods, tools, and approaches for assessing the
efficiency of banking operations through the study of foreign experience in the banking
sector.

In the course of our research, it was deemed appropriate to study the general
aspects of the methodological foundations of the efficiency of banking operations, to
classify “bank assets” and “bank asset operations” as the primary criteria for
determining the efficiency of banking operations, and to clarify the concept of “bank
asset efficiency.”In this regard, economists of the country divide the assets of
commercial banks into groups according to their characteristics, level of liquidity and
risk, as well as income.

In our view, an individual approach to resolving these issues helps determine the
real value of commercial banks‘ assets and develop a comprehensive mechanism for
reducing the volume of problem assets.In developing countries, extending short-term
loans is preferable for banks compared to extending long-term investment loans, as
short-term loans are distinguished by higher profitability and a lower level of risk. In
our view, an individual approach to resolving these issues helps determine the real
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value of commercial banks' assets and develop a comprehensive mechanism for
reducing the volume of problem assets.

In particular, in today's banking practice, the importance of assessing a bank's
financial condition through stress testing, based on the recommendations of the Basel
Committee on Banking Supervision, is increasingly growing. This method makes it
possible to determine the significant impact of factors such as the level of liquidity,
operational activity, market value, management, and the risk assessment system on
asset efficiency.

Various imbalances in the efficiency of international bank assets lead to crises in
the international banking sector and a decline in international economic growth. This,
in turn, has led to a decline in production, rising unemployment, and bank bankruptcies
in a number of developed countries. From this perspective, studying the mechanisms
of the banking system on an international scale, as well as the principles of forming
and allocating international bank assets, is one of the pressing issues.

In this regard, a study of Uzbekistan's domestic financial market shows that the
local market capacity is small, the domestic capital market is underdeveloped, and there
is no active market in the country to support speculative debts of the private sector.
Due to the high level of government involvement and the lack of transparency and
equality in law enforcement bodies, the risk of investing in the banking system and the
country is high. The low purchasing power of the population significantly limits the
ability to attract liabilities and develop banking products.

The level of compliance with international requirements, including the
compliance system, financial reporting, and corporate governance standards, remains
low. In Uzbekistan, lending practices and underwriting standards lag behind global
standards. The state frequently intervenes in the process of making lending decisions.
The Central Bank has decided to increase the transparency of the system, including
recommendations to lower tariffs and abolish commissions for a number of banking
services. New standards are being introduced aimed at strengthening the financial
stability of financial institutions and improving the deposit guarantee system (Review,
2022).

In order to reduce the banking system's influence on investments and increase
their attractiveness, the liberalization of monetary policy and the improvement of its
inflation-targeting orientation are being pursued. Another problem is the lack of
cooperation on products between banks and government agencies.

The improvement of these processes is based on a number of factors: a gradual
transition from existing models in international practice (characterized by a high level
of public-sector involvement) toward the allocation of financial flows through
development institutions, privatization, and further, more complete liberalization of the
banking system. Russia's experience can be cited as an example. In Japan and
Singapore, private and independent banks operate alongside state projects
implemented through development institutions.

The analysis shows that in 2025, the number of users of remote services for bank
accounts in our country increased almost threefold among legal entities and individual
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entrepreneurs, and 4.3-fold among individuals. Although the development of digital
infrastructure and the spread of banking services are gradually growing, a large portion
of the population is still not provided with basic banking products.

To resolve the tasks outlined above, it is necessary to expand the range of banking
products through the effective use of modern software and to establish quality service
delivery to the population. A study of the experience of developed countries shows that
today's commercial banks have, for several years now, been operating on the basis of
modern innovative software and specialized platforms within their systems.

Indeed, in order to improve the customer service experience, organizations that
make use of big data, advanced analytics, and new technologies must build and develop
trust, transparency, and income-the keys to future success. Today, the introduction of
modern FinTech and blockchain technologies in the banking services market opens up
numerous opportunities for the development of financial services.

According to a study conducted by a European information technology
corporation, over the next five years there will be four transformative challenges and
opportunities for the future of banking, including: meeting the broad needs of
customers; optimizing prices, whereby, due to the efficiency of digital competition,
banks and credit unions should consider separating non-state operations and using
intelligent automation; creating new revenue streams; and the development of security
and compliance systems, which can reduce costs and lead to business growth.

According to a report on innovations in the retail banking sector, in 2025
commercial banks must now focus on increasing digitalization and innovative
initiatives-using technologies such as cloud computing, advanced analytics, and new
distribution alternatives-in order to meet consumer demand. Innovative technologies
in the banking sector will be the driving force in the future, enabling banks to redefine
themselves in order to remain competitive in the market and meet market needs.

The information technology corporation has developed a highly useful Global
Banking Technology Radar, which takes into account the impact of technologies on
business and integration timelines over the next five years. Furthermore, according to
data from IBM (International Business Machines), international business operators
have entered the banking sector with cloud (hybrid cloud) computing, and most banks
are seeking the optimal mix of traditional IT, public, and private clouds.
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DIGITAL-TEXHOJIOT'II SIK YNHHHUK
3BAJIAHCOBAHOI'O PO3BUTKY ATPAPHOI' O
CEKTOPY YKPAIHHN

Jsiuenxo HaraJis

KaHAUAAT HAYK 3 JIEPYKABHOTO YIPABIIHHS, JOIEHT

Kadenpa kibep6esnexu, I'T Ta ekoHOMIKK

KuiBchbkHil YHIBEPCUTET IHTEJICKTYyIbHOT BJACHOCTI Ta MpaBa, Y KpaiHa

AHoTamiss. Y cCTarTi JOCHIKEHO HOPMAaTHUBHO-MPABOBE Ta TEXHOJIOTIYHE
3abe3nedeHds 1MUdpoBoi TpaHchopmarii CyCmiIbHUX W €KOHOMIYHUX BIJHOCHH B
VYkpaini. O0rpyHTOBaHO HEOOXITHICTH pO30YA0BH I'HYYKOI'O i CHCTEMHOI'O TIPABOBOTO
0asucy Uil O€3MEeYHOr0 BIPOBAKEHHS HOBITHIX TEXHOJOT1H, 3aXUCTy LU(POBUX
mpaB Ta IHTErpaiii HaIOHAJFHOTO I1HHOBAIIMHOTO CepefoBHINa 10 EIUHOTO
uuppoBoro punky €C. CucreMaTu30BaHO HOPMATUBHO-TIPABOBUN  KapKac
nudposizarlii 3a TppoMa KIFOYOBHUMH PETYJISTOPHUMHU OJIOKaMu: 1H(PpaCcTPyKTypHO-
texHosoriunuM (3akonn Ykpainu «lIpo xmapni mociyru» ta «IIpo enexkTpoHHi
KOMYHIKaIlii»), 0e3nexkoBo-HCTUTYLIHUM (3akoH Ykpainu «IIpo ocHOBHI 3acaau
3a0e3nedyeHHss  kibepOesmekn  YkpaiHm») 1 (DyHKIIIOHAIBHO-TPUKIATHUM
(3aKOHOJIABCTBO MPO E€JIEKTPOHHI JOKYMEHTH, MIJMUC Ta aBTOMATH30BaHI PEECTPH).
BusBieHo KIt040BI BUKIIMKH PETYIIOBAHHS, 30KpeMa MPAaBOB1 KOJi31l MK BUMOTaMU
3aXUCTy 1HGopMaIlli Ta THYYKICTIO XMapHHUX CEPBICIB, a TaKoX IMOTpeOy amarrarrii
raityzeBux HopM 110 PermamenTiB €C (eIDAS, NIS2 Directive).

[IpoananizoBaHO MEPCHEKTUBHI TEXHOJIOTIUHI TPEHIU J1DKUTANI3AIIIT arpapHOro
CeKTOpy: po3umpeHy peanbHICThb (AR), rpanuuni o6uucnenns (Edge Computing),
omokueitn  (Blockchain), TexHomorii  MeTaBCecBITY, IHCTPYMEHTH  TOYHOTO
semsiepodcrBa, BIIJIA, narumku [oT, ERP/FMS-cuctemun Tta mmardopmu
BIZICTe)XXKyBaHOCT1 (traceability). Busnaueno, mio BukopucranHs Edge Computing
3a0e3reyye aBTOHOMHICTb, 0€3MeKy Ta 00poOKy JaHMX Ha MICIIi, a OJIOKYEHH 1 cMapT-
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KOHTPAaKTH TapaHTyIOTh HACKpPI3HY MPO30PICTh, HE3MIHHICTh JaHUX, ONTHUMI3aIlil0
JOTICTUKA Ta 3HWKCHHS TpaH3aKI[IMHUX BUTpaT. JloBemeHo, M0 TMOE€THAHHS
HOPMAaTUBHOTO (PYHJAMEHTY Ta CKBO3HUX U(DPOBUX TEXHOJIOTIH BUCTYIIAE 3aTIOPYKOIO
30a71aHCOBAHOTO PO3BUTKY ¥ MIABUIIICHHS KOHKYPEHTOCIIPOMOXKHOCTI arpo0i3Hecy.

KmouoBi  ciaoBa:  1mudpoBa  Tpanchopmariisi,  HOPMATHUBHO-TIPABOBE
3a0e3nedeH s, JIPKUTANI3AIls, arpapHUi CEKTOp, PO3IIUPEHa PealbHICTh, TPAaHUYHI
oOuuciieHHs, 0JIOKUEH, METaBCECBIT, KibepOe3rneka, XMapHi MOCIyTH.

BBeaennsi. Ilpomec craHOBIGHHS CHCTEMH TIJIOOAJIbHOI  1HHOBAILIMHOT
JISUTBHOCT1 —  HENEepepBHOI  JUHAMIYHOI  CHHEprii  CBITOBOi €KOHOMIKM  Ta
TEXHOJIOTIYHOTO TPOTrpecy, sfKa OOYyMOBIIOE CKJIAJHY B3a€MOJMII0 HaIlOHAIBHUX
MOJITUK, MDKHApOJHUX YroJ Ta 3yCW/Ib TPaHCHAIlIOHAJIBHUX KOpIOpaIlil,
€BOJIIOL[IOHYBIIH B1Jl HALIIOHAJILHOTO MPOTEKIIOHI3MY 10 (OPMYyBaHHS MI>KHAPOAHUX
HOpPM, IIIO CIPHUSIOTH OOMIHY 3HAaHHSMU Ta CHIBIIpalll, MPOMIIOB JIEKUJIbKA €TalliB,
cepell AKUX: eTan HalllOHAJIbHOT'O J1IEpCTBA Ta MPOTEKI[IOHI3MY (eroxXa KOJIOHIANI3MY
Ta IHayCcTpiam3amii — 10 cepeauHu XX CTOJITTS), €Tall MiCIIBOEHHOTO BiTHOBJICHHS
Ta CTAHOBJICHHS TJIOOAJTBHUX IHCTUTYTIB (cepennHa XX cTomitts — 1980-T1 pokn),
etan rTiobamzaiii Ta iHGopMmaiiHoi peBomomii (1990-t1 — 2000-Hi pokwm), emoxa
CKJIJITHMX CUCTEMHHMX IHHOBAIlil, HETIEPEPBHUX 1HHOBAIIIM, TCOMOJITUYHUX BUKIIMKIB
Ta riaokanizamiiaux nposiBiB — 2010-t1 — gotenep). CyyacHuil eTan CTaHOBJICHHS
rJI00aJIbHOT CHUCTEMH 1HHOBAIIHOI MisUTBHOCTI XapaKTEPU3YETHCS TOCHICHHSIM
TEXHOJIOTTYHOI KOHKYPEHI[ii M)XK MPOBIIHUMHU KpaiHaMmu, (GOPMYyBaHHSIM TJIOO0ATIBHUX
JAOCTITHULIBKIX MEPEK Ta 3pOCTaHHIM POJii MKHAPOAHOTO TpaHchepy TeXHOIOT 1.

JlocnipKeHHIO0 0COOIMBOCTEM 3aCTOCYBaHHS MG POBUX TEXHOJIOT1H B arpapHOMY
CEeKTOpl BUXOJSAYM 3 AaKTYaJIbHOCTI Ta 0araToacnekTHOCTI 1€l MpoOieMaTUKu
MPUCBATUIIM CBOI pOOOTH HAYKOBII Ta MPAKTUKUA PI3HUX KpaiH cBiTy. Tak, cepen
3apyODKHMX BYEHHX MpoOJEeMH BIOPOBAHKEHHS UU(PPOBUX TEXHOJOTIA B
inenTu(ikyBaim Taki BueHi, sk R. Abiri, Abiri R, Rizan N, Balasundram SK, Shahbazi
AB, Abdul-Hamid H. [1], Varallyai L., Botos S., Balint L., Kovécs T. [2] Ta iH.. Cepen
BITUM3HSHUX HAYKOBIIIB, I[0 PO3IJIAIajd TEOPETUYHI Ta MPUKIIAJAH] ACTIEKTH BIUIUBY
nudpoBizallii Ha arpapHUii CEKTOp EKOHOMIKM Ta BIPOBAIKEHHS IU(POBUX
TEXHOJIOT1H B CUILCHKOTIOCTIOAAPChKi Oi3Hec-mpoiec BapTo Biamitutu C. biaryx, M.
IBacummna ta I. [Tonumnonska [3], O. byr-I'ycaima [4], H. BnoBenko [5], A. JIucenko,
I1. I[TepepBy [6], B. IBanoBy [7]. BogHouac, momnpu BaromMuii 10poOOK HAYKOBIIIB Y
pPO3pPOOKY TEOPETHKO-METOJOJIOTIUHMX 3acajl yMNpOBaKeHHS iH(QOpMAaIiiHIX
TEXHOJIOT1H Y ITPOIECH CLITbCHKOTOCIIOIAPCHKOT AISIIbHOCTI MTOTPEOYIOThH JJOAaTKOBOTO
BUBYEHHSI MEXaHI3MHU BIUIMBY cy4yacHux digital-rexHomnoriii Ha GopMyBaHHS 3acaj
30a71aHCOBAHOTO PO3BUTKY arpapHOro CEKTOpy Y KpaiHu.

MeToro nociaizkeHHs € BUSBICHHS Cy4yaCHUX TEHJEHI1H BripoBakeHHs digital-
TEXHOJIOT1H B arpapHuil CeKTop YKpaiHu.

Ha BukonanHst MeTH chOpMyIbOBAaHO TaKl 3aBIAHHS:

—11eHTUIKYyBaTH  CcydacHl 1H(QOpMaliifHl  TEXHOJOTrli, SKI  CIPHUSIOTh
e(heKTUBHOCTI MIMPUEMHHUIIBKOT TISIIBHOCTI ;

— 3aPONOHYBATH HANPSAMH iX IMILUIEMEHTAIIl B arpapHOMY CEKTOp1 YKpaiHu
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Marepianu i merogu. TeopeTHuyHy Ta METOJIOJIOTIYHY OCHOBY CTAHOBIISITh
(dbyHIaMEHTaJIbHI TOJIO)KEHHS CYy4YacHOi HAyKH 100 1HHOBAlIMHOTO PO3BUTKY Ta
HOPMAaTHUBHO-TIPABOBOTO PETYJIOBaHHS. Y TIPOIECi JOCTIIKEHHS BUKOPHUCTAHO
KOMITJIEKC METOJIIB: CHUCTEMHO-(YHKIIOHAJIBLHUN TPU aHalli3l CTPYKTYpPH IMPOIIECIB,
MOPIBHSUTLHUN TIpU  TOCHIKeHHI eekTuBHOCTI digital-IHCTpyMEHTIB Ta MeETOx
HAYKOBOT'O y3arajibHEeHHS Mpy (HOpMyBaHHI aBTOPCHKUX PEKOMEHIAITIH.

Emnipuuny Tta iHdopmaiiiiny 0a3y IOCHUIKEHHS CKJIaJaloTh HOPMAaTHUBHO-
MIPABOB1 aKTH, HAYKOBI MpaIli BITYN3HIHUX 13apyO01KHUX JOCIITHUKIB, a TAKOXK O(DiIiifHi
aHAJITUYHI Ta CTATUCTUYHI JKEpena.

PesynbraTtu gociaiizkeHHst Ta ix oOroBopenHs. lludposa Tpanchopmaris
CyCHUIBHUX Ta €KOHOMIYHUX BIJIHOCHUH B YKpaiHi BHUMarae po30yJO0BH THYUYKOTO,
aJIaITUBHOTO Ta BOJHOYAC CHCTEMHOI'O HOPMATHBHO-IIPABOBOTO 0Oasucy, 3JaTHOTO
HaJIe)KHUM YUHOM PETYJIIOBaTH JUHAMIYHI mporecu aiypkutamsaiii. CTBOpeHHS
aJICKBaTHOTO MPABOBOTO TOJs € (HyHIAMEHTaJIbHOI TMEPEAYMOBOO A OE3MEeYHOro
BIIPOBA/KCHHS HOBITHIX TEXHOJIOT1H, 3aXUCTy ITU(GPOBUX MpaB Cy0’ €KTIB Ta IHTErparlii
BITUM3HSHOTO 1HHOBAIIMHOTO CEpefoBUIA O €IUHOTO LHU(PPOBOTO PUHKY
E€sporneiickkoro Coro3y.

AHani3 HOPMaTUBHO-IIPABOBOrO 0aszucy HUQPPOBOI TpaHchopMallii rary3eBUX
CHUCTEM PEryjloBaHHS CBIIUUTH MNPO MEepexia BiJl (PparMeHTApHOTO PEryJtOBaHHS
okpemux [T-pimens 10 popmMyBaHHS CUCTEMHOTO THCTUTYIIMHO-TIPABOBOTO KapKaca
nudposizamii. lleii mpoluec cnupaeTbcs Ha TPU KIIIOYOBI PETyISTOPHI OJIOKH:
1HGPACTPYKTYPHO-TEXHOIOTTYHUN, O€3MEeKOB-IHCTUTYIIHHUN Ta (yHKIIOHAIBHO-

NpUKIaaHUH (Tabu. 1).
Tabmumst 1 — CrpykTypHO-(QYHKIIIOHAJIbHA XapaKTepUCTHKA HAIpsMiB HOPMATHUBHOTO
perymoBanHs 1udposizaii B Ykpaini

HazBa CyTHicTh
IndpacTpykTypHO- 3akoH Ykpainu «IIpo xmapHi nociyru» [8] peanilye cTpaTerito
TEXHOJIOTTYHHI Cloud First, miHIMI3ye BHIATKH Ha BJIACHUW amapaTHHUMA

KOMIUIEKC JIEp)KOPTaHiB Ta BIOPSAKOBYE BUKOPHCTAHHS
BIIIaJICHUX OOYHCIIOBAIBHUX TMOTYKHOCTEH Yy MyOJIidHOMY
CeKTOpi. 3aKOHOAABCTBO NPO EJIEKTPOHHI KOMyHiKamii [9]
3abe3rneuye piBHUMA JOCTYI A0 HU(PPOBUX MEPEX Ta CTBOPIOE
KOHKYPEHTHE CepeOBHUIIE JJIsi PO3BUTKY iHPPACTPYKTYPH.
besnekoro - 3akoH Ykpainu «IIpo ocHOBHI 3acau 3a0e3medeHHs KibepOe3neKku
IHCTUTYIIIHHUN: Vkpaian» [10] Bu3Hauae 30HHM BIAIMOBIIATBHOCTI CYO €KTIB
KiOep3axucTy, KpUTepii 3aXUCTy KPUTHYHOI 1HPPACTPYKTypH Ta
PETYIIIOE TIOPSIIOK OOMiHY 1H(OpMAITi€rO PO KiOEPIHITUICHTH, 1110
€ 00OB'SI3KOBUM JIJIsI CTIHKOCTI TJTy3€BUX CHCTEM.
@OyHKITIOHATBHO- Po3zBurox HopmaTtuBHOI 0a3u IIOAO IOPUAWYHOI CHIH
MPUKJIATHUN €JICKTPOHHUX JOKyMeHTiB [11], mmdpoBoro miamucy Ta
aBTOMATH30BaHUX peecTpiB [12] cTBoproe dyHIaMEHT st
BNPOBAKEHHSI HACKPI3HOT BIiJICTEKYBAHOCTI, MHQpPOBi3aii
myOJIIYHUX TOCTYT Ta MiXKBITOMUO1 iHpOopMaIliitHOi B3aeEMOIii.

*y3araJlbHeHO aBTOPOM

[Toennanns iHGpaCTPyKTYpHOTO, 0€3MEKOBOTO Ta GYHKITIOHATBHO-TIPUKIATHOTO
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0JIOKIB CTBOPIOE HEOOX1IHI MEPEyMOBH JIJIsl IEPEXOAY BiJl (pparMeHTapHOTO
BIIPOBAKEHHS OKPEMHUX HU(PPOBUX IHCTPYMEHTIB 10 po30yA0BH LIIICHOI, CTIIKOI Ta
MPaBOBO 3aXUINEHOI IHHOBAIIHOT €KOCUCTEMH.

[Tonpu MO3UTHUBHY AMHAMIKY, KIIFOYOBUMH BUKJIMKAMU 3aJTUIIAIOTHCS KOJI31T MK
BUMOTAaMHU 3aXUCTy iH(opMaIlii 3 0OMEKEHUM JOCTYIIOM Ta THYYKICTIO XMapHUX
pillieHb, a TaKOXX HEOOXITHICTh MOJAJIBIIOI aJalTaIlii raly3eBOro 3aKOHOAaBCTBA 10
PernamentiB €C (3okpema, eIDAS ta NIS2 Directive).

CtpiMKHI PO3BUTOK HUMPOBOI €KOHOMIKH 3YMOBIIIOE€ TIIMOOKY TEXHOJIOTIUHY
TpaHcopMaIlito BCIX Tally3eil HalliOHAIBHOTO TOCIIOAapPCTBA, BUCTYIIAIOUH KIIFOYOBUM
YMHHUKOM 1X KOHKYPEHTOCIPOMOXXHOCTI. 30KpeMa B arpapHoMy CeKTOpi
BIIPOBAKYIOThCS:

—TeXHOJIOT1T TouHoro 3emsiepoocrBa (GPS-HaBiraiiro, CUCTEMHU MapaneabHOIO
BOJIIHHS, T epeHIiioBaHe BHECEHHS TJOOPUB TOIIIO);

—0€e3MUIO0THI JIITaJIbHI arapaTd Ta CYMyTHUKOBUN MOHITOPHUHT JJIsl OL[IHKU CTaHy
MOCIBIB Ta KapTOrpadyBaHHS MOJIB;

—Internet of Things (IoT) Ta po3yMH1 1aTUnKu 17151 KOHTPOJIIO TapaMeTPiB IPYHTY,
MOTOJHUX YMOB Ta CTaHy CLILCHhKOTOCTIOAPChKOT TEXHIKU;

—inrerpoBani ERP-ra FMS-cuctemu (anri. Farm Management Software) s
aBTOMaTH3allii 00JIiKy, ONEPaTUBHOTO MJIaHYBAHHSI Ta YIIPABIIIHHS PECYpCaMU;

—nudpoBi mwiatGopmMu  BiACTEXKYBaHOCTI (aHTIL traceability) Ta enemeHTH
aBTOMATU30BAHOI0 O0JIIKY B JIOTICTUII MPOAYKIIii.

[Tocepen Texnonoriunux TpeHaiB 2026 poky BapTO BUOKPEMHUTH:

1. Po3mupeny peanbHicTh (anri. Augmented reality, AR)— Tpenn, 1mo o0’ eqnye
TEXHOJIOT11, AKl IMITYIOTh pPE€aJbHICTh B1Jl BIPTYyaJIbHOI, JONOBHEHOI YW 3MIILIAHOI.
Posmpena peanbHICTh B arpapHOMY CEKTOp1 YKpaiHu — 11€ EPCIIEKTUBHUIMA, aJie TTOKH
[0 MaJIOPO3BUHEHUN HamnpsMok. BoHa no3Bossie HakiagaTu 1HudpoBl JaHl Ha
pealbHUN CBIT, IO BIAKPUBAE HOBI MOXKJIMBOCTI JUIsl MIABUIICHHS €()EKTUBHOCTI,
TOYHOCTI Ta MPOYKTUBHOCTI.

Xoua B YkpaiHi BukopuctaHHsi AR B CLIbCBKOMY TOCHOJIApCTBI nepedyBae Ha
MTOYaTKOBOMY €Talli, CBITOBUM JIOCBIJ MTOKa3ye€ ii BEJIMUE3HUM MOTEHIIAJ, aIkKe MOXKe
BUKOPHCTOBYBaTUCh B TMpPOLIECI HABYAHHA Ta TPEHIHTIB (CTBOPEHHS BIPTYaJbHUX
THCTPYKIIA JUISI OMEpaTopiB CUIbCHKOTOCIIOAAPCHKOI TEXHIKK — 330moMororo  AR-
OKYJIIpIB 4M cMapTQoOHa, MpaIriBHUK OaYUTHME IMOKPOKOBY aHIMAIlil0 PEMOHTY UM
HATAIMTYBaHHS KOMOaiHa TPsIMO Ha PeaTbHOMY 00 €KTI, 1110 3MEHIITYBaTHME KUTBKICTh
MOMMJIOK 1 Yac Ha HaBYaHHS); JIarHOCTHUKA Ta OOCIyTOBYBaHHS TEXHIKU (TEXHIKU
MOXXYTh BUKOpHCTOBYBaTH AR, 1100M ornepaTuBHO ieHTU(]IKYBATH HECIPABHOCTI,
BI3yali3yl04d BHYTPIIIHI KOMIIOHEHTH MEXaHI3MiB, IO JO3BOJISE JUCTAHIIIHO
OTpUMATH JOTOMOTY BiJl €KCHepTa, KU 0auuTUMe Te XK, [0 1 TEXHIK, 1 HaJaBaTUMe
JONIOMOTY B peaJIbHOMY Yaci); TOYHE 3eMJIepOOCTBO Ta MOHITOPHHT ((epMepr MOKYTh
BUKOpPHUCTOBYBaTH AR-7monmatku Ha  CBOIX  IJIaHIIeTax, 11100, HaNpUKIAT,
11eHTU(IKYBaTH XBOPOOM POCIMH, CKaHyIOUM IOJie; JOAATOK MOXKE HaKJIagaTH Ha
300paxkeHHs 1H(OpMaIIiIo MPO TUM MIKITHUKA, HEOOXIIHI 3aCO0M 3aXUCTy YU PIBEHb
3BOJIOKEHOCTI IPYHTY, OTPUMaHy 3 JaTUYMKIB); YIIPaBIIiHHS CKJIajlaMu Ta jiorictuka (AR
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MO>KE JIOTIOMOTTH OINTHMI3yBaTH PO3MIIIEHHS MPOAYKIIii Ha eJeBaTopax 4d CKIIaJax;
MPALIBHUK CKJIATy, MUBISTYUCH Yepe3 AR-okyisapu, 6auntume iH(opmallio npo TUM
3epHa, aTy 30UpaHHs Ta KUIBKICTh, 10 CIPOIIY€e IHBEHTAPU3AIIIIO Ta BiABAHTAKECHHS).
[lepcniektriBu BukopuctanHs AR B arpapHoMy cekTopi YKpaiHu Beande3Hi, 0COOIUBO
3 OIJISAy Ha HEOOX1THICTh MOJEPHi3allii Ta MiBUINECHHS KOHKYPEHTOCIPOMOKHOCTI.

[HBecTyBaHHSA y Takl TEXHOJOTIi MOXE MiJIBUIIUTA BPOXKAMHICTh, 3MEHIIUTH
BUTPATH HA PECYPCHU Ta MOKPAIIUTH €PEKTUBHICTh YIPABITIHHS.

2. I'pannuni obuncnenns (anria. Edge Computing), siki BUKOPHUCTOBYIOTH IS
TEPMIHOBOI OOpOOKM BeNUKUN MacuBiB JaHuX. CyTTEBOIO MEPEBATrOI0 € MOMJIMBICTb
3IICHIOBATH Oomepallii 3 BiAIaTeHUX BiJ 0iciB MICIb pO3TalllyBaHH, aJ[)kKe TPAHUYHI
OOYMCIICHHS — 11€ TE€XHOJIOT1s, IO J03BOJIIE OOpOOJIATH JlaHI Ha MiCIl iX reHeparili,
TOOTO O€e3MocepeIHBO Ha MPUCTPOSX (JpOHAX, CEHCOpax, poOOTU30BaHii TEXHIL1), a HE
BIJIIPABIISATH 1X Yy XMapHE CXOBUIIIE /Ui aHaiizy. Jljist arpapHOro cekTopy YKpaiHu 1ie
Mae€ BHUpILIAIIbHE 3HAYEHHS, aJKe 3a0e3Meuye MBUIKICTh, aBTOHOMHICTh Ta O€3MEKY.

['pannuHi 00UMCIEHHS YCYBAIOTh 3aTPUMKY, TIOB’SI3aHy 3 TIEpeIayueto JaHUX JI0
xMmapu 1 Hazaj. lle BaxuMBO AJig TakuMX omepariii, SK aBTOMaTU4YHE pPO3Ii3HABAHHS
IIKITHUAKIB, BU3HAYEHHS PIBHS BOJOTOCTI TPYHTY B PEXHUMI pEaTbHOTO Yacy 4H
KOPUTYBAaHHS TPAEKTOPIi pyXy O€3MUIOTHOTO TpakTopa. MUTTEBA peakiiis J0IoMarae
VHUKHYTH BTpaT ypoXaw 1 ONTUMI3yBaTH BUKOPUCTAHHS pPeCcypciB. Y CLIbCHKIN
MICIIEBOCTI MOXX€ OyTH BIJICYTHIM CTaOUThbHE Ta BHCOKOIIBUIKICHE IHTEPHET-
3’€JJHAHHS, TPAaHUYHI OOYMCIEHHS JO3BOJISIIOTH CHCTEMaM IMpalioBaTH HaBITh 0€3
3B 43Ky 3 LIGHTPAJILHUM CEpBEpOM, 3a0e3neuyroun Oe3nepediiiHy poOOTy TEXHIKH Ta
CEHCOPIB, 110 € KIFOYOBUM JIJIsl BIIJAIEHUX (DepMEPChKUX TOCIIOAApCTB.

O6pobka naHuX Ha MiCL1 3MEHIYe 00csr 1H(popMallli, IKy TOTpiOHO NepeIaBaTH,
10 3HAYHO 3HUKY€E BUTPATH Ha MOOUTbHUN 1HTEPHET UM CYMyTHUKOBUMN 3B’SI30K, IO
0COOJIMBO aKTYaJIbHO JJIS BEJIMKUX arpOXOJIUHTIB, sIKI FEHEPYIOTh TepadalTH JaHUX.

OOpobmsitoun 4yTIMBI JaHi Oe3mocepeHbO Ha MICHI, 3HWXKYETbCA PHU3UK iX
NepeXOIJICHHS 1] Yac nepeaayl, o0 Ma€e BEJIMKE 3HAYEHHS ISl 3aXUCTY KOMEPIIHHOT
Ta€EMHUL, TaKOi SK JaHl HPO BPOXKAMHICTP KOHKPETHHX IOJIB, L0 € ILIHHOIO
1H(pOpMAITIEIO JIsI KOHKYPEHTIB.

[IpuknagaMu BUKOPUCTAHHS IHCTPYMEHTIB I'PaHUYHUX OOUHCIIECHb €:

— IPOHU 3 KaMepaMH Ta CEHCOpaMH, sIKi MOXKYTh CKaHyBaTH T0JIe, a BOY/JOBaHUH
MIHI-KOMIT'IOT€p Ha OOpTYy JApOHA MUTTEBO aHAII3yBaTU 300pa)K€HHs, BUSBIISIOYU
TUISTHKA, ypaXXe€H1 XBOpOoOaMH UM IIKITHUKAMU, TaJll APOH Mepeae JIUIIe KOOPANHATH
poOJIEMHUX 30H JIJIS JTIOKaI130BaHOI 00pOOKH, a HEe MUTbiloHH (QoTorpadiii;

— OE3MUIOTHI TPAaKTOpU Ta KOMOAWHHU MOXKYTh BHKOPUCTOBYBATH TI'paHUYHI
oOunciieHHs U1 aHaizy nanux Bijg GPS-maBiraropis, maT4mKiB IEPEIIKO Ta KaMep,
1100 aBTOHOMHO TMEPEMIIIyBaTHUCS TI0 TIOJF0, YHUKATH 3ITKHEHb Ta TOYHO BUKOHYBATH
ITOCTABJICHI 3aBIaHHS;

— CEHCOPH, 3aKpIIlJIeH] Ha TBapUHAX, MOKYTh MOHITOPUTH JaH1 MPO iXHIN cTaH
3I0POB’Sl, PyX Ta MOBEBEIHKY, TPAHUYHI OOUYMCIICHHS JI03BOJIAIOTh aHAII3yBaTH IIi
JaHl B PEXHUMI peaJbHOrO 4acy 1 HAJICUJIATH CIOBIIEHHS ¢depMmepy Juie y pasi
BUSBIICHHS BIIXWJIEHb BiJl HOPMH, HAIPUKIIA]], O3HAK XBOPOOU.
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3. briokueiin  (anra. Blockchain) — Texnomnorisa, ska nepenbavae  JuIe
JIOTIOBHEHHS TIOTMEPEeAHIX OJIOKIB JaHUX, 0 YHEMOJKJIUBIIIOE 3MIHY JTaHUX YU iX
BUJTYYCHHS, 4, BIITAK, HIBEIIOEThCS MOTpeda KOHTPOJIO YU TMEPEBIPKA 32 CTAaHOM
paHillie BHECEHOI iH(popMariii.

brokuelin B arpapHomMy cekTopi YKpaiHU —IIe TEXHOJOTis, Mo 3abe3nedye
MpPO30PICTh, TMPOCTEKYBAHICT, Ta O€3MeKy Ha BCIX eTanax BUPOOHHUIITBA Ta
MOCTayaHHS  CUIbCBKOTOCIIOAAPCHKOT  MPOAYKIii, apke BOHA TPALIOE  SK
JEIEHTPAI30BaHN, HE3MIHHUN [HQGPOBHIA peecTp, Ne KOXKeH 3amuc (OJ0K)
OB’ I3aHUM 3 TOTIEPEAHIM, CTBOPIOKOYM HAIMHUM JIAHITFOMKOK.

[urerpaniss posmoaiienux peectpiB  (DLT) Ta cmMapT-KOHTpakTiB B
arponpoOMHUCIOBUN KOMILIEKC A03BOJISIE ABTOMATU3yBAaTH BUKOHAHHS TPaH3AKIIA MIX
BUPOOHHMKAMH, JIOTICTUYHUMU OMeparopamMu il ()IHAHCOBUMH YCTaHOBAaMHU, CYTTEBO
3HIDKYIOUM TPaH3aKI[IiHI BUTPATH, CIIPOIILYIOYH MPOLIETypPU CTPAXyBaHHS BPOXKAIO Ta
BIJIKpDUBAIOYM HOBI MOJKJIMBOCTI JJIsi TOKEHI3allli arpapHUX akTHUBIB 1 3ally4eHHs
iHBecTuUIlii (Tadm. 2).

Ak EUROPEAN OPEN
ﬁ? SCIENCE SPACE

Tabmumst 2 — OcHOBHI cdepu 3aCTOCyBaHHS TEXHOJIOTI OJOKYEHH B arpapHOMY CEKTOpi
Ykpainu

Cdepa

3acToCcyBaHHs

IIpocTexxyBaHiCcTh
MPOYKIIIT

bnokueitn 103BoJIs€ BiACTEXKYBAaTH BECh IUISAX MPOIYKTY, BIJ IMOJS JI0
CTOJIy CIIO)KMBAy4a, L0 BAXJIMBO U1 €KCIOPTY YKpaiHCBKOI arpapHoi
NPOAYKLIi, OCKUIBKA 1HO3€MHI MapTHEpPU Ta CIOKMBA4l BHUMAararoTh
MIITBEP/KEHHST 11 TMOXO/PKEHHS, SIKOCTI Ta EKOJIOTTYHOCTI; KOXKEH
eTaln — BiJl MOCIBYy Ta BHECEHHS I00puUB 10 30MpaHHs, HEepepoOKH,
TPaHCIIOPTYBaHHS Ta 30epiraHHs — (PIKCY€EThCA B JIAHIIOXKKY. CrioKuBad,
BifickaHyBaBmIM QR-ko1 Ha ymakoBLi, MOXE OTPUMATH IOBHY
1H(OpMaLIiIO PO ICTOPIIO MPOJIYKTY.

3axuct BIJ

¢anbcudikamii

3aBASKM HE3MIHHOCTI JIaHUX, OJOKYEHH YHEMOXKIIUBIIOE TiIPOOKY
cepTUudiKaTiB SIKOCTI, MOXOKEHHS YM OPraHiyHOIO CTAaTyCy MPOIYKIIii,
0 3HAYHO TMIABHUINYE AOBIPY A0 YKpaiHCBKMX BUPOOHMKIB SK Ha
€HJIOTEHHOMY, TaK 1 Ha 3¢K30r€HHOMY PUHKaX.

EdexTuBHicTh
JIOTICTUKH Ta
YIpaBIiHHS
JIAHITIOTaMH ITOCTaBOK

ABTOMaTH3aIlis JOKYMEHTalii 3a JOMOMOro0 OJOKUYEHHY J103BOJISE
3MCHIIUTH Yac Ha O(POPMIICHHS €KCIIOPTHUX JOKYMEHTIB, CTpaXxyBaHHs
Ta IHII omepamii, MmO OCOOJMBO aKTyalbHO B YMOBax CKIQIHOI
JIOTICTHKH, CIIPUYMHEHOI BOEHHHM CTaHOM, OCKUIBKH OJIOKYECHH MOXKE
IIBUJIKO aJaNTYBaTHCA 10 3MIHHUX MapIIPYTiB.

dinaHCcyBaHHS Ta | briokueitH Mo)ke BUKOPUCTOBYBATHCS JJIsl CTBOPEHHSI CMapT-KOHTPAKTIB,
KpeaUTyBaHHS SAKi aBTOMAaTUYHO BHKOHYIOTbCS TIPU JOCSTHEHHI TEBHUX YMOB.
Hanpuknan, depmep Moke OTpUMAaTH KPEOHT, 3aCTaBOIO ISl SIKOTO
BUCTynaTuMe MalOyTHI ypokall, a BHIUIaTa KpPEIUTYy aBTOMATUYHO
3IIMCHIOBAaTUMETHCS, KOJTU MPOYKIis Oyze npoaaHa. Lle 3MeHIrye pusuku
JUTSL KPEAUTOPIB 1 CIPOIIYE TOCTYN J10 (hiHAHCYBAaHHS ISl arpapiisb.
YrpaBniHHA Ockinbky B YKpaiHi puHOK 3eMJIi 1IIe mepedyBae Ha eTari CTaHOBJICHHS,
3eMeJIbHUMU OJTOKYEHH MOKe 3a0€3MEeUUTH NPO30PHH 1 3aXUIICHUN BiJ MaHIMyJIALINA
pecypcamu peecTp 3eMeNbHUX JIJSHOK, MpaB BIACHOCTI Ta JIOTOBOPIB OPEHH, IIO0

MiHIMI3y€ PeHJIEPCTBO Ta CYNEPEUKH MO0 MTPAB HA 3EMITIO.

*y3araJlbHeHO aBTOPOM
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[HTerpartisa TexHoIOT1i OJOKYEHH Y BITYU3HSIHUN arpapHUil CEKTOP CTBOPIOE
HaJIiHY OCHOBY JJI TPO30POCTI BIACTEKEHHS MPOAYKIi, 3aXUCTY MPaB BIACHOCTI Ta
aBTOMAaTHU3allli JIOTICTHYHO-(1HAHCOBUX TPOIIECIB.

4. PozymHi npuctpoi (anri. Smart devices) — poOOTH 31 IITYYHUM 1HTEICKTOM,
K1 MMOKJIMKaH1 TOJIETTIUTH IOJICHHY Mpallto, 3p00UTH HaIlle )KUTTSA KOMPOPTHUM, — Y
CUIbCBKOMY  TOCHOJAPCTBI  YKpaiHW — 1€  KJIIOYOBHUH  KOMIIOHEHT IU(POBOL
TpaHchopmallii arpapHoro cekropy. Bonu 30MparoTh JaHi B pexUMI peaibHOTO Yacy,
aBTOMATU3YIOTh TMPOIECH Ta JOMOMaraloTh arpapisM MpuiiMaTd OOIPYHTOBAHI
pIlIEHHS, 1O CIHpUs€ MIABUIICHHIO €(PEKTUBHOCTI BUPOOHUIITBA, MIHIMI3yBaHHIO
BUTpPaTU Ta 3pOOUTH CUIbCbKE TOCHOJAPCTBO OUIBII CTIMKMM JO €K30T€HHUX
BUKJIUKIB (Tabim. 3).

Tabmmus 3 — OcHOBHI cdepu 3aCTOCYBaHHS PO3YMHHX TPHUCTPOIB B arpapHOMY CEKTOpi
Ykpainu

Cdepa ‘ 3acTocyBaHHS
Po3ymHIi ceHCOpH A5l IPYHTY Ta POCJMH
JIaT4MKH BOJIOTOCTI, [Tpuctpoi, 1o po3milleHi B IpyHTI, IepeatoTh 1aHi pepmepam, siKi Ha ixX
TemnepaTtypu ta pH OCHOBI MOXYTh OINTHUMI3yBaTl CHCTEMH TOJHBY, IO JO3BOJISIE
3201113 PKyBaTH BOJLy, 0COOJIMBO B YMOBAX IOCYXH Ha MiBJHI YKpaiHU.
Cencopu mokuBHHX | JlomoMararoTh aHadi3yBaTH CKJIaJ IPyHTY Ta BH3HAYaTH, SKi came
pEYOBUH noOpuBa TOTPiIOHI Ui KOHKPETHOI MUISHKH TI0JIs, IO 3amoO0irae

Ha/IMIPHOMY BHECEHHIO XIMIKaTiB

MeteopoJioriuHi cTaHLii Ta APOHOBI cCHCTEMH

MerteocTtaHmii BcraHoBieHI Ha MoOJsAX, BOHH 30MparOTh TOYHI JaHi MMPO TeMIIEepaTypy,
BOJIOTICTB MOBITPS, MIBHJKICTh BITPY Ta KIJIBKICTH OMAIiB, IO JOTIOMAarae
MIPOTHO3YBATHU TMOTOAHI YMOBH Ta IUIAHYBATHU TOJIHOBI pOOOTH.

JlpoHH 3 ceHcopaMu [TpucTtpoi, ocHameHI MYJIbTUCIEKTPAIFHUMH Ta 1H(Qpa4yepBOHUMHU
KaMepaMH, CKaHYIOTb IOJIsI, BUSIBIISTIOUHN JUISTHKY 3 XBOPUMH POCITHHAMH,
HECTa4yer0 BOJIOTH YM MMOKUBHUX PEUOBHH, IIO JI03BOJISIE pepMepy IisATH

TOYKOBO.
IIpucTpoi AJisi TOUYHOTO 3eMJIepodcTBa
GPS-tpekepu Ta | BcTaHoBneni Ha TpakTopax 1 KomOaiHax, Il CHCTEeMH 3a0e3MeuyloTh
aBTOIIIJIOTH JUISL | TOYHE TIePEMIIIeHHS 10 TIOJTIO, 1110 YCYBA€E MEPEKPHUTTS a00 MPOIYCKH IPH
TEXHIKH BHECEHHI J00pUB, MOCIBI Ta 30MpaHHi BPOXKalo, 10 3a0MIKy€E MAINBO
Ta pecypcH.

Cucremu Po3ymHi mpucTpoi, IHTErpoBaHi B CIBaJKu Yd OOMpPHUCKYBawi,
aBTOMATUYHOTO aBTOMAaTHYHO PETYJIOI0Th HOPMU BHECEHHSI HACIHHSA, JOOPUB UM 3ac00IB
JI03YBaHHS 3aXHMCTYy POCIIHH 3aJICKHO BIJI JAHUX 3 CEHCOPIB 1 KapT MOJIIB

*y3araJibHeHO aBTOPOM

YpoBaKeHHs IHTENEKTYaJIbHUX MPUCTPOIB Ta CUCTEM TOYHOTO 3eMIIEPOOCTBA
€ KIIYOBUM IHCTPYMEHTOM TIJBUIIEHHS BPOXXKAWHOCTI ¥  palioHAIBHOTO
BUKOPHCTAHHS PECYPCIB B YMOBAX CyYaCHUX KJIIMAaTUYHUX BUKIIUKIB.

5. MeraBcecBiT (anria. Metauniverse), sik HaAaHHS MOXKJIMBOCTEH BIPTYaJIbHOTO
IIOMIHTY, BIPTYaJIbHUX TOJOpPOKEH, BIPTyalbHOI coIlliaiizaiii, HaBuaHHI VR um
MIPOMHUCIIOBAN METABCECBIT, Oubine Bimomui sk IHmyctpis 5.0, mo mTpomoOHYE
peasibHINl e€KOHOMIll IUGPOBY/BIPTyaJbHy pPENpE3CHTAIlI0 00 €KTIB, AKTUBIB YH
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BUPOOHUYUX MPUMIIICHbD.

MeTaBcecBIT B arpapHOMy CEKTOpl YKpaiHW —Ii€ BIpTyaJdbHUM MOPOCTIp, I€
MOJIETIOIOTBCSA Ta CHUMYJIOIOTHCS peasibHl arpapHi MpOLECH, 30KpeMa il IHUIIXOM
00’ € THaHHS TEXHOJIOT11 po3immpeHoi peabHocTi (AR), BipTyansHoi peanbHOCTi (VR),
Iatepuery peueit (IoT), Onmoxueiliny Ta mTyuyHoro iHTenekty (Al) ans cTBOpeHHs
nudpoBoro aBiiHMKA (epMu, TOJA YW BCHOTO arpoXOJJIMHTY, IO JO3BOJIIE B
peaslbHOMY 4Yacl KepyBaTH, MPOTHO3YBaTH Ta ONTHMI3yBaTh BUPOOHUUTBO, HE
BUXOJs14H 3 oicy (Tabdi. 4).

VYpoBa/KeHHsI TEXHOJOTI METacBITY B arpapHUil CEKTOp J03BOJIIE CYTTEBO
HiABUIIUTA TOYHICTH YMPABIIHCHKUX PIillIEHb, MIHIMI3yBaTH BUPOOHHYI PU3UKH Ta
3a0e3reunT 0e3nmepepBHICTh EKCIEPTHOTO CYIMPOBOY HABITh 32 YMOB OOMEKEHOTO
(G13UYHOTO JOCTYILY A0 TEPUTOPIH.

Tabauus 4 — Kiro4oBi HanpsIMKK 3aCTOCYBaHHSI METIIBCECBITY B arpapHOMY CeKTOpi YKpaiHu

Hanpsm Onuc
BipryanbHe ruianyBaHHS Ta | 3a JOIIOMOT'O0 METACBITY arpOHOMH MOXYTh CTBOPIOBATHU U(POBI
MOJIEIIOBAHHS MOJIeTli TIOJIB, CiBO3MIH Ta (epM, IO JT03BOISTHUME CUMYIIOBATH

BIUIMB PI3HUX YMHHHUKIB (3MiHa KJIiMaTy, BHECEHHsI OOpUB) Ha
BPOXKaWHICTh Ta 1a€ 3MOT'Y BUOMpaTH Halle()eKTUBHIILI CTpaTerii 1me
JI0 TI0YATKY MOJIbOBUX POOIT.

Hucraniiiine kepyBanas Ta | depMep YW arpoHOM MOXKE, BUKOPHUCTOBYIouM VR-rapHiTypy,
MOHITOPUHT «IPOUTHCA» BIPTyaJbHUM I10JIEM, MO0 OLIHUTH CTaH IMOCIBIB,
BUSIBUTH TPOOJEMHI JUISIHKA YM  HECTHPABHOCTI  TEXHIKH,
OTPUMYIOUH JIaHi1 B peajdbHOMY 4Yaci Big patuukiB [oT 1 qpoHiB, 1m0
0COOJIMBO aKTyallbHO B YMOBaxX BOEHHOT'O CTaHy, KOJM AOCTYII 10
JICSIKUX TEPUTOPiil 0OMENKESHUH.

HaBuanHs Ta TpeHiHTH MertacBiT CTBOpIOE Oe€3MeUHE Ta pPEajqiCTUYHE CEPEJOBHIIE IS
HaBYaHHS HOBUX MpPAaIliBHUKIB, SIKi MOXYTh BIPTYaJlbHO KEpPYyBaTH
KOMOaiHOM, HaJaIITOBYBaTH OOJaJHAHHA YH BiANpPallbOBYBaTH
CIIeHapii eKCTPEHUX CHUTyalllif, He PU3HUKYIOUH MOIIKOAUTH TOPOTY

TEXHIKY.
CninbHa poboTa Ta Excnepty 3 pi3HHX KpaiH MOXYTh HiAKIIOYATHCS 10 METAacBIiTY
KOHCYJIbTYBaHHS YKpaiHCBKOI ()epMH Ta HaJlaBaTH KOHCYJBTAIll B pealbHOMY 4Yaci,

IO JO0MOMara€ MIBUIKO BHUPINIYBaTH MpoOJIeMH 3 XBOpoOaMu
POCJIMH, ONTUMI3YBaTH TEXHOJIOTIYHI MPOILECH YW OOMiIHIOBATHCS
JTIOCBIIOM 3 IHO3€MHUMHU MMAPTHEPAMH.

*y3araJlbHeHO aBTOPOM

st Ykpainu, ska € CBITOBUM JIIJIEPOM B arpapHiii cdepi, METacBIT BIAKPUBAE
HOBI MOXJIMBOCTI JJig 1HTerpauli B IJIOOAJbHI PUHKH, 3aJly4€HHSI 1HBECTULIM Ta
HiBUIICHHS KOHKYPEHTOCIPOMOXKHOCTI, IO JO3BOJISIE MIiHIMI3yBaTH pPHU3HKH,
MOB’513aH1 3 BOEHHUM CTAaHOM, JIOTICTUKOIO Ta 3MIHOIO KJIIMaTy, a TaKoX 3pOOUTH
arpoceKkTop OUTbIl MPUBAOIMBUM ISl MOJIOAUX (haxiBIIiB.

OpnHak, TOJIOBHMMH BUKJIMKAMHU 3aJIMINAIOTHCS BHCOKA BAapTICTh TEXHOJIOTIH,
HecTaya pO3BUHEHOI I1HTEPHET-IHPPACTPYKTypU B CUIbCHKIM MICHEBOCTI Ta
HEOOXITHICTP B I1HBECTHIIIAX Ta KBamiikoBaHuX (HaxiBIIX 3 PO3pOOKH,
BIPOBA/DKCHHS, BUKOPUCTAHHS 1HGOPMAIIMHUX TEXHOJIOTiH Ta (opMyBaHHS
1HpopMaIiitHOT Ta KIOepHETUYHOT Oe3MeKH.
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BucnoBku. IludpoBa Tpancopmallis ramy3eBUX CHUCTEM pETYyJIOBaHHS B
VYkpaiHi ciupaeThCcsi Ha TPUBAIY €BOJIOIII0 HOPMATUBHO-IIPaBOBOi 0a3u Ta BUMOTHU
CydacHOTO TJ00ambHOTO I1HHOBAIIWHOTO cepenoBuina. Cucremaru3ailis YHHHOTO
3aKOHO/IaBCTBA 3aCB1IUMIIa HAIBHICTh CPOPMOBAHOTO 1HPPACTPYKTYPHO-0E3MIEKOBOTO
dbyHnaMeHTy, SKHH, OAHAaK, MOTpedye TMOAaNbIIOi afanTauii g0 CTaHAapTiB
€pponeiicbkoro Coro3y. Ilpaktuyna peanmizaiis mnoTeHmiany udposizamii B
arpapHOMYy CEKTOp1 TNOB’s3aHa 13 BIPOBAKCHHSIM HACKPI3HUX TEXHOJIOTIH —
PO3IMIMPEHOI peabHOCT1, MH(GPOBOTO MOJICIIIOBAHHS Ta 0J0KYEHHY, 110 3a0e31eYyI0Th
BIJICTE€XKYBAHICTh, MPO30PICTh (PYHKIIOHYBaHHS JAHIIOTIB JOJAHOI BapTOCTI Ta
3a0e3nedyeHHs 30aTaHCOBAHOTO PO3BUTKY HAIIOHAILHOT EKOHOMIKH.
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Abstract. The article substantiates an improved theoretical and methodological
approach to the typology of Ukrainian regions according to the level of human capital
losses and the potential for its recovery under migration risks caused by the full-scale
war. The study systematizes contemporary approaches to assessing human capital and
identifies their limitations in the context of military conflict, large-scale migration, and
regional disparities. A conceptual framework is proposed based on the integrated
assessment of two interconnected dimensions: the Human Capital Loss Index and the
Human Capital Recovery Potential Index. The methodology incorporates
demographic, migration, labour, educational, economic, and security indicators,
ensuring a comprehensive evaluation of regional conditions. Based on the combination
of these integral indices, a four-type classification of regions is developed, enabling the
identification of critically vulnerable regions, regions with high recovery potential
despite significant losses, resilient recipient regions, and regions with limited recovery
capacity. The proposed approach expands the methodological toolkit for assessing
human capital under conditions of war and provides a scientific basis for designing
differentiated regional policies aimed at post-war recovery, reducing migration risks,
and strengthening socio-economic resilience.
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The war in Ukraine has caused large-scale demographic, socio-economic, and
migration transformations that have significantly altered the territorial structure of the
country’s human capital. Mass external migration, internal displacement, a decline in
labor potential, the destruction of productive and social infrastructure, and uneven
regional economic development have created new challenges for state regional policy.
Under these conditions, it is particularly important not only to assess human capital
losses but also to determine the possibilities for its recovery in different regions of the
country. At the same time, most existing methodological approaches focus primarily
on individual demographic, social, or migration indicators, which does not allow for a
comprehensive assessment of the current state of human capital under wartime risks.
This highlights the need to improve the theoretical and methodological foundations of
regional typologization based on an integrated approach that would combine the
assessment of the scale of human capital losses with the potential for its recovery.

The issue of assessing human capital, its territorial differentiation, and the impact
of migration processes on regional development has become particularly relevant in
recent years due to intensified global demographic transformations and, in the case of
Ukraine, the consequences of the full-scale war. Contemporary studies focus primarily
on the integrated assessment of human development, the analysis of migration
processes, regional disparities, and spatial inequality. However, comprehensive
approaches to classifying regions according to the level of human capital losses and
their recovery potential remain insufficiently developed. In particular, T. Kalashnikova
summarized the long-term experience of applying the Regional Human Development
Index and conducted an integrated assessment of human development in the regions of
Ukraine, using hierarchical cluster analysis to group the regions according to their level
of human development and the characteristics of its dynamics. The author emphasizes
that the results of the pre-war assessment can serve as a basis for further analysis of
human development losses caused by the war [1]. A significant contribution to the
development of the human development concept was also made by a team of scholars
led by E. Libanova, who developed methodological principles for calculating the
Regional Human Development Index, established a system of integrated indicators for
assessing the socio-economic development of territories, and substantiated the
potential of integrated indices for shaping state social policy. This approach provides
a comprehensive assessment of the quality of life of the population; however, it does
not take into account the consequences of military hostilities, forced migration, or the
potential for human capital recovery [2].

International studies pay considerable attention to the relationship between human
capital and regional development. In particular, N. Gennaioli, R. La Porta, F. Lopez-
de-Silanes, and A. Shleifer demonstrated that human capital is one of the key factors
underlying long-term interregional differences in economic development, while the
educational attainment of the population largely determines the productivity of regional
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economies [3]. At the same time, the study by S. Sardadvar and E. Vakulenko shows
that migration processes directly affect the accumulation of human capital in regions,
contributing to the intensification of territorial disparities [4].

International approaches to the integrated assessment of human capital,
represented by the Human Capital Index of the World Bank [5] and the Human
Development Index of the United Nations Development Programme [6], are also of
considerable methodological importance. Their application makes it possible to
conduct a comprehensive measurement of human development based on aggregated
indicators of education, health, and the economic activity of the population. At the
same time, these indices are primarily designed for cross-country comparisons or the
assessment of overall development levels and do not account for the specific features
of wartime losses, security risks, or the post-war recovery potential of regions.

Thus, an analysis of contemporary research demonstrates that existing
methodological approaches provide for the assessment of human development levels
or individual characteristics of human capital, employ integrated indices and regional
clustering methods, but there is a lack of studies that simultaneously assess human
capital losses and recovery potential and classify regions based on the combination of
these two characteristics. Addressing this research gap has therefore motivated the
development of the proposed theoretical and methodological approach to the
classification of the regions of Ukraine according to the level of human capital losses
and their recovery potential under migration risks.

Several major approaches to assessing human capital and regional development
have emerged in the contemporary scientific literature. The most widespread include
demographic, migration, socio-economic, and integrated approaches. The
demographic approach is based on indicators such as population size, birth rate,
mortality rate, natural population growth, life expectancy, the age and sex structure of
the population, and demographic dependency ratios. Its application makes it possible
to assess general demographic trends; however, it does not account for qualitative
characteristics of human capital, the educational attainment of the population,
occupational structure, economic activity, or the scale of forced migration.

Migration-based approaches have also become widespread and are applied by the
International Organization for Migration, the Office of the United Nations High
Commissioner for Refugees, the Organisation for Economic Co-operation and
Development, and the World Bank. Such methodologies are primarily based on the
analysis of external and internal migration, net migration, the number of internally
displaced persons, and the intensity of emigration and immigration. Despite their practical
value, these methodologies characterize only the scale of population movements and do
not reflect the economic, educational, security, and institutional conditions that determine
the prospects for population return and human capital recovery.

Another approach involves socio-economic methodologies for assessing regional
development, which are based on the analysis of gross regional product, employment
levels, household incomes, investment activity, entrepreneurship development,
innovation activity, and other indicators of economic development. Such approaches
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are widely used in developing regional competitiveness rankings; however, they do not
directly account for the scale of human capital losses resulting from military hostilities
and migration processes.

Integrated methodologies based on the construction of composite indices are
considered the most comprehensive. These include the Human Development Index,
Human Capital Index, Regional Competitiveness Index, Social Progress Index, and
other international indicators. Their main advantage is the ability to aggregate a large
number of heterogencous indicators into a single composite assessment, thereby
ensuring comparability between territories. At the same time, these indices were
developed primarily to assess overall socio-economic development and do not account
for the specific conditions of regional functioning in the context of armed conflicts,
large-scale migration processes, and significant security risks.

An analysis of existing methodologies indicates that most of them have several
common limitations. First, they are primarily focused on analyzing only one aspect of
development—demographic, migration-related, or economic. Second, there is virtually
no comprehensive combination of indicators that simultaneously characterize the scale
of human capital losses and its recovery potential. Third, insufficient attention is paid
to security factors, which have become decisive for the development of Ukrainian
regions since 2022. Fourth, most methodologies do not classify regions according to a
combination of different human capital characteristics, which limits the potential use
of research findings in the formulation of regional policy.

These limitations necessitate the development of an improved theoretical and
methodological approach to the typologization of Ukrainian regions according to the
level of human capital losses and its recovery potential under migration risks. The
conceptual basis of the proposed approach is the systematic combination of two
interrelated composite characteristics: the Integrated Human Capital Loss Index and
the Integrated Human Capital Recovery Potential Index. This approach makes it
possible to assess regions not only according to the scale of the negative consequences
of the war but also according to the availability of resources necessary for their
subsequent recovery and development.

Unlike existing methodologies, which are limited to constructing a single
composite indicator or analyzing individual statistical characteristics, the proposed
approach involves the development of two independent composite indices. The
Integrated Human Capital Loss Index reflects the level of demographic, migration-
related, economic, and social losses experienced by a region as a result of military
hostilities. The Integrated Human Capital Recovery Potential Index characterizes the
availability of resources required to restore human capital, including the condition of
the labor market and education system, economic activity, investment attractiveness,
the security situation, and the institutional capacity of the territory.

The methodological approach is implemented through several successive stages.
At the first stage, a system of indicators is developed covering six interrelated blocks:
demographic, migration, labor, educational, economic, and security. Such a structure
ensures comprehensive coverage of the factors determining the current state of human
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capital. The demographic block includes indicators of population size, natural population
growth, and age structure. The migration block characterizes the scale of external and
internal migration, the number of internally displaced persons, and the intensity of
migration processes. The labor block reflects employment, unemployment, and
economic activity rates. The educational block characterizes the educational potential of
the region, while the economic block reflects the level of economic development,
investment activity, and entrepreneurship. The security block accounts for the scale of
destruction, the intensity of military hostilities, and the level of security risks.

The second stage involves the normalization of indicators, which ensures that all
statistical indicators are converted to a common dimensionless scale. The use of a
normalization procedure eliminates the influence of different units of measurement and
ensures the validity of subsequent aggregation of the indicators. For stimulant
indicators, min-max normalization is applied, whereby higher values correspond to a
better state of development, whereas for destimulant indicators, an inverse
normalization algorithm is used, whereby lower values correspond to a better outcome.

At the third stage, the Integrated Human Capital Loss Index and the Integrated
Human Capital Recovery Potential Index are constructed by aggregating the
normalized indicators. Both equal weighting coefficients and weights determined
through expert assessment or statistical methods may be used for this purpose. The
resulting composite indicators provide a comprehensive quantitative assessment of
each region in terms of the two key dimensions of the study.

The final stage of the methodological approach involves the typologization of
regions based on a matrix combining the two composite indices. The construction of a
two-dimensional matrix makes it possible to classify regions according to the
relationship between the level of human capital losses and its recovery potential. As a
result, an author-developed typology comprising four types of regions is formed:
critically vulnerable regions, characterized by high human capital losses and low
recovery potential; high-loss regions with strong recovery potential, which, despite the
significant negative consequences of the war, possess sufficient resources for rapid
recovery; resilient recipient regions, characterized by relatively low losses and
substantial potential for economic and social development; and regions with low levels
of losses and limited recovery potential, for which the primary challenge is insufficient
socio-economic development rather than the consequences of the war.

Thus, wunlike existing methodologies, the improved theoretical and
methodological approach provides a comprehensive assessment not only of the scale
of human capital losses but also of the possibilities for its subsequent recovery. The
combination of two composite indices within a single methodological model makes it
possible to develop a more objective picture of regional differences, enhances the
analytical value of the assessment results, and creates a scientific basis for developing
differentiated state policies for the post-war recovery of Ukraine. The integration of
loss and recovery potential indicators, the use of a multi-component system of
indicators, and the author-developed four-type classification of regions constitute the
core scientific novelty of the proposed theoretical and methodological approach.
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CYTHICTDb TA 3HAYEHHSA JEP/KABHOI'O BIOKETY

Iumyuiit Hataasa AHapiiBHa

3100yBayKa BUIIOi OCBITH MariCTEpPChKOTo PiBHS
dakynpTeT PiHAHCIB Ta 00JIIKY

3axiIHOyKpaiHChbKUIl HAIllOHAJIbHUI YHIBEPCUTET, Y KpaiHa

CouianpHuil Ta €KOHOMIYHUWM PO3BUTOK KpaiHW BUMAara€ riuOOKOrO0 3HaHHS
3HAYCHHS OIOKETY B eKOHOMIUHIH cucTtemi. [106 peprkaBa Moria BUKOHYBaTH CBOIO
MiCit0, BOHA TTOBMHHA MAaTH JOCTaTHI (hiHAHCOBI pecypcu. BoHa reHepye 111 KOIITH
HUIXOM Tepepo3Noily BajloBoro BHyTpimHboro mnpoaykry (BBII). [lep:kaBuwmii
OIO/HDKET € OCHOBHHMM 3aco00M, 3a JIOMOMOTOIO SIKOTO JiepKaBa PO3MOJAUIAE Ta
nepepo3IoUIsie TOBAPH BHYTPIIHLOrO BUpOOHUITBA. [leHTpanizaiis diHaHCOBUX
pecypciB BimOyBaeThCs yepe3 OFOJDKET 1 1€ J1a€ MOXKJIMBICTH YNPABIATH KOIITaAMH,
KOHIIEHTPYBAaTH iX Ha BaXJIMBHX HAMpPsIMKaX E€KOHOMIYHO-COIIaJhbHOTO PO3BUTKY,
MPOBOANTH €KOHOMIUHY Ta (picKalIbHY MOJITHKY B KpaiHi.

bromxer (3 anrmiiicekoi budjet — «mkipssHUN MIIIOK, TOpOa, raMaHeIb») €
MPOEKTOM, SIKHH CKIAAA€ThCS 3 3aTBEP/KEHOTr0 IJIaHy AOXO/IIB 1 BUAATKIB.

3rizHo 31 crarreto 2 bBromkeTHoro Kkojaekcy VYKpaiHw, OJKeT — IUIaH
(dbopMyBaHHS Ta BUKOPHUCTAHHS (PIHAHCOBUX pECypCiB ISl 3a0€3MeUeHHs 3aBAaHb 1
GyHKITN, sIKI 3MIMCHIOIOTHCS, BIJIMOBIIHO, OpraHaMM JACp>KaBHOI BIIQJIM, OpraHaMH
Binaau ABToHOMHOI PecnyOmiku Kpum, opranamu MICIEBOro caMOBpSTyBaHHS
npoTsAroM Oro/pkeTHOro mepioay. bromker VYkpaiHu CKIamaeTbesi 3 JACPKABHOTO
Oro/pkeTy Ta MicueBux OropkeTiB (010 KxeT ABTOHOMHOT PecnyOmiku Kpum, o6macHi
Oro/KeTH, pallOHH1 OOXKETH Ta OI0/KETH MICIIEBOI0 caMOBpsiAyBaHH:) [1].

3a €KOHOMIYHHM 3MICTOM JEp’KaBHUN OIOKET — 1€ CYKYIHICTh (piHAHCOBUX
B3aEMOBIJTHOCUH MK JepXaBol Ta (I3MYHUMH, HOPUJANYHHUMH OcCOo0aMH Ta
rpoMaasHaMyd 1oa0 (OpMyBaHHS Ta BUKOPHCTAHHS ILIEHTPAII30BAHUX TPOIIOBUX
GboHAIB N1 BUKOHAHHS JIEP>KaBOI0 CBOIX 3aBJaHb. 3a (POPMOIO MPOSIBY JEp>KaBHUIMA
OIOKET € HallBaXXJIMBIIIKUM (DIHAHCOBUM IIJIAHOM J€pKaBU. 32 MaTeplalbHUM 3MICTOM
JIep>)KaBHUIM OIOKET € IEHTPaTi30BaHUM TPOIIOBUM (DOHIIOM pPECypciB IepikKaBH,
00CATr SIKOTO € PIYHOIO CYMOIO KOIITIB, KOTP1 IPOXOAATh uepe3 e GoHa.

OcHoBHHUM JKepernoM GopMyBaHHS OIOKETY € BaJOBH BHYTPILIHIN MPOIYKT.
BBII € oauM 13 HaWTOJIOBHIIIMX MTOKa3HUKIB EKOHOMIYHOT'O PO3BUTKY 1 XapaKTEPU3YE
KIHIIEBI PE3yJIbTaTH BUPOOHUYOI JiSTIBHOCTI CyO’€KTIB FOCHOJAPIOBAHHI-PE3UICHTIB
y MarepiaibpHii 1 HeMaTepiaibHill cdepax BHUPOOHUIITBA. BumiproeThcs BajaoBHiA
BHYTPIIIHIN MPOIYKT BapTICTIO TOBapiB 1 MOCIYr, BUPOOJIEHUX MJis KIHLIEBOTO
CTHIOKUBAHHSI.

Hepxasa po3nojainsie BBII Ha 1BoX YMHHUKAX:

— Ha BUKOHAHHI HEIO 3a3HAaYCHMUX CycNUIbHUX QyHKIIH. [lenTpanizaiis yacTuHu
BBII y 6romxeri €, o CyTi, TUIaTOO CYCIUIbCTBA 32 BUKOHAHHS JIEP>KaBOIO i1 QyHKIIIH;
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— Jep>kaBa Moxe Opatu ydacth y posnoaun BBII sik ogun i3 cy0’ekTiB HOTO
CTBOPEHHS, Oyly4r BIACHUKOM 3aC001B BUPOOHUIITBA Y JIEPKAaBHOMY CEKTOpI, TOOTO
BUKOHYIOUH IMIANMPUEMHUIIBKY MISUTbHICTh. XapaKTep 1 MaciiTadu y4acTi JepKaBu y
posnozaini BBII 3anexats Big Mojaeni piHaHCOBUX BITHOCHH Y CyCHIbCTBI. [Ipudomy
came TIOpSJIOK 1 piBeHb Oro/pkeTHOI merTpanizamii BBII Bu3HadaroTh TOW uM 1HIIMIMA
BH Mozei [2].

Mix BajOBUM BHYTPILIHIM MPOJYKTOM Ta OIOJIKETOM ICHY€ CKIIaJHUM 3B’SI30K.
[Ipu 3pocranni BBII 36inpmytotees moxoam no Oromkery. Bomnodac 3a ymoB
nponopiiiHoro crabiibHoro po3noauty BBII 30u1b1IyioThCst 10X0AM YCIX CYO’€KTIB
X BIIHOCHH, a TakoX 1 JepxkaBu. lIpore mpu craGinpbHOMYy 3poctanHi BBII
CTBOPIOIOTHCS YMOBH JJIsl 3MEHILIEHHS YaCTKH JEp>KaBH, ajke morpeda y ¢hiHaHCOBIN
MIJITPUMII JJIsI BUKOHAHHSI CBOIX 3aBJaHb 3aJMIIAEThCA CTaOUIbHOW. [le moBUIbHO
MpU3BE/E J0 3HMKCHHS PIBHS MOJATKIB IS (PI3MUHKMX OCIO Ta IOPUIWYHHUX OCi0, 1
30UTBLIEHHS YACTKH BaJIOBOT'O BHYTPIIIHBOI'O MPOAYKTY Y CIIOKMBAaHHI Ta BUPOOHUYUX
noTpedax.

[line nepxkaBHOrO OMOKETY YKpaiHM — 1€ KOHTPOJIb 3a PO3MOILIOM 1
Nepepo3nOI17IOM BaJIOBOTO BHYTPIIIHHOTO MPOAYKTY Cepe] MiAPO3/1T1iB BUPOOHHIITBA,
PI3HHX Trainy3ed EKOHOMIKH, aJMIHICTPATUBHO-TEPUTOPIAIBHUX OJMHUIb, BEPCTB
HACeJICHHS, 3BAKAIOUM HA HarajgbHi TOTPpeOM PUHKOBOTO TOCTOJAapCTBA Ta
CIpsIMOBaHO1 (hJiHAHCOBOT MOJIITUKH.

[Ipunuunamu [lep:xaBHoro OroaxeTy YKpaiHu €:

— €IHICTH (ICHY€E €TUHUN PaxXyHOK JOXO/IIiB 1 BUAATKIB);

— 30a71aHCOBaHICTh (BUJATKH BiJIMOBIIAIOTH JI0X0/1aM);

— MOBHOTA (B1JOOpaKEHHS BCIX JOXOIB 1 BUJATKIB);

— 00TpyHTOBaHICTH (OI0/KET (OPMYETHCSA HA PEATbHUX MOKA3HUKAX, a JJOXOIH 1
BUJIATKU 3aTBEP/IKYIOTHCS BIJIMIOBIIHUMHU METOJAMU );

— e(ekTUBHICTh (TIpU  CKJIaJaHHI OMOJKETy 3a0e3MedyeThCsl BHUKOHAHHS
MOCTaBJICHUX IIel 3a MIHIMAJbHI KOWITH JUIsl JOCSTHEHHS MaKCHUMaJlbHOTO
pe3yabTary);

— [UJIbOBE BUKOPUCTAHHS KOIITIB (BUKOPUCTAHHS TUTHKHM Ha MOCTABIIEHI ILJT1);

— cyOcuiapHiCTh (pO3MOJAUT BHJAATKIB MDK BCIMa pPIBHSIMU OFOKETY, IS
€(eKTUBHOTO BUKOHAHHSI CYCIIUTLHUX MTOCTYT);

— CaMOCTIHHICTh BCIX PIBHIB OIOJIKETY;

— CIIPaBEIMBICTh (CIPABEIJIMBHUIA PO3IOILT TOXOIIB);

— BIJMOBIIAJIBHICT OIOJPKETHOTO MpoIiecy (KOXHUM YJaCHUK BIJIITOBIIA€E 3a CBOI

mii).

[Tompu BenmuKy KIIBKICTH TNPHUHIUIB, Ha TMPaKTUIl OUIBIIICTE  HE
BUKOPUCTOBYEThCS. Lle mMpu3BOAUTH 1O 3MEHIIEHHS IOBIpU A0 KpaiHW, MOJITUYHOT
HECTaOUTbHOCTI, PIBHA €KCIIOPTY Yepe3 3MEHIICHHS] BAPOOHUIITBA, 301IbIICHHS PIBHS
0e3po0iTTs, 1HGIAIT, nedinuTy Ta Aep:kaBHOTO 60pry. He mae po3BuBaTuch 6araThom
ray3sM HapOJHOTO TOCMOIapCTBa.

Hep>xaBHuil Or0/KeT YKpaiHu 3aTBEpKyeThesi BepxoBHoto Panoro Ykpainu, Bci
pemTy OI0KETIB — MIAMOPSAKOBAHUMHU JIEP>KABHUMU OpraHaMHU.

103



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

Poznopsipxenns 61opxeTom ABToHOMHOIT PecniyOniku Kpum 3aiiicaioe BepxoBHa
Pana APK, o61acHumu OropxeTaMu — 00J1IacH1 pajiy, palOHHUMM — pallOHH1 paju.

VY dyHKITIOHYBaHHI €KOHOMIYHUX BITHOCHH MOYKHA IIPOCTEKUTH HASBHICTh TPhOX
YYaCHHKIB: Jiep»aBa, Cy0 €KTH rocrojiapioBaHHs 1 HaceieHHs. JlepxkaBa motpelye
¢dinaHCOBHX pecypciB sl Toro, mo0 BuKOHyBaTH cBoi ¢yHKil. Cy0’ekTn
rOCIOJaPIOBaHHS MOXYTh HaJaBaTH (PIHAHCOBI PECypCH JepKaBl Ta OTPUMYBATH
KOIITH Bij Aep:kaBu. HaceneHHs MOXe CITadyBaTH MOAATKH (TIEPEBAXKHO HACEICHHS
Mpare3aTHOTO BIKY) Ta OJIEPKyBaTH KOIIITH.

Hemae enunoro mornsiay Ha KUIbKICTh (DyHKIIN OromxeTy. J[BomMa HaOimbIn
JTOCTYITHUMUA Ta CTPYKTYPOBAaHMMH (YHKI[IIMH € PO3MOJAThYAa Ta KOHTPOJIBHA.
be3cyMHIBHO OI0/KET, Ma€ pEryJIOIOYMid BIUIMB Ha EKOHOMIKY KpaiHHM, 1 HOro
COLIIAJIbHUI BIUIMB HE MOKHA IrHOpyBaTu. Ha MO0 AyMKy, ICHYIOTh Takli OCHOBHI
¢byHK1111 OFOKETY: pO3MOIIb4a, KOHTPOJIbHA, 3a0€3MeUeHHSI ICHYBaHHS JICPKaBU.

B pamkax po3noauipdoi  QyHKIT  OIOIKETY MPOBOAMTHCS PO3MOILT 1
nepeposnoain BBII 1 namionansHoro moxoxy. BigOyBaerbes meHTpanmizaiii B pykax
Jep’KaBU BCIX JKEpeNn JO0XOJIB OIJKETYy 3 METOI iX MaKCUMalbHO €(EKTHUBHOTO
BUKOPHUCTAHHS 17151 33/I0BOJICHHS OTPeO. 3aBISKHU 1ii (PYHKIIIT JOCATAETHCS TIIAHOBHIH
PO3MOJILI JEP>KaBHUX PECYPCIB 1 pIBHOMIPHO PO3BUBAIOTHCS BCl PET10OHHU.

Posnoaineua ¢ynkuis [epxxaBHoro OrojxeTy YKpaiHM Mae Taki 0COOIMBOCTI:
IMOBIpHICTh TOTO, III0 OJHA i Ta cama yactuHa BBII mpoxomutumMe depe3 MexaHi3M
peryJiroBaHHs OIO/KETY KUIbKa pa3iB; yepe3 OrHKETHUN MEXaH13M MTPOXOIUTh 3HaUHA
yacThHA (PIHAHCOBUX PECYPCiB; BUCOKA MOOLIBHICTH (DiHAHCOBUX PECYpCiB; CTBOPEHHS
IUJIOBOTO (hOHTY.

KoHTposnibHa (yHKIIS IMOKa3ye HACKUIBKM MIBUJAKO 1 KOMIUIEKCHO J€p)KaBa
OTpUMYE JIOCTYN 10 (PIHAHCOBHX PECYpPCIB, SIK HA MPAKTHUIl MPAIOIOTH BiJICOTKU
pO3MOATY KOIITIB OO/KETy 1 epeKTUBHICTh iX BUKOpUCTaHHS. Llg ¢QyHkuiga nae
MO>KJIMBICTh OLIHUTH SKICTh TPOLECY MEepepo3noNily, HUIIXoM (OpMyBaHHS Ta
BUKOPHUCTAHHSI [ICHTPAIBHOTO (hOHTY OFOKETY BIJOOpakae €eKOHOMIYHI IIPOIIECH, 110
B110yBalOThCSI B €KOHOMIKHU. Broker Hajae iHpopMallito Ipo Te, HACKUIbKH JepKaBl
JOCTYIHI (PIHAHCOBI PECypcH pi3HUX CyO’€KTIB, BU3BHAUYEHHS JOCTATHOCTI 00CITY
KOIIITIB.

OyHKIliA 3a0€3MeUeHHs ICHYBaHHS JEp)KaBU — CTaBUTh Ha METI CTBOPCHHS
MartepiaibHO-(piHAHCOBOI 0a3u (QyHKIIOHYBaHHS Jep)kaBu: yTpumanHs [Ipe3unaeHta
VYkpainu, anapaTy ynpaBlliHHS BUKOHABYOI 1 3aKOHOJIaBUO1 BJIA/IH, TPABOOXOPOHHUX
opraHiB, [lepxaBHoi ¢ickanbHOI cnyx0u VYikpaiHu. 3a paxyHok Jlep:KOromxeTy
3MIMCHIOEThCA  (DIHAHCYBAHHS MDKHAPOAHOI JIAJBHOCTI YKpaiHU: YTPUMaHHS
JTUTUIOMAaTUYHUX MPEICTABHUIITB 3aKopaoHOoM, BHeckiB B OOH Ttomo [3].

Otxe, JlepkaBHMiI OrO/pKET YKpaiHM BHU3HAYa€ MOXKIMBOCTI Ta MPIOPUTETH
HAI[IOHAJILHOTO PO3BUTKY, POJb JepxaBu Ta (opMy peaizailii MOKJIaJAeHUX Ha Hel
3aBJaHb. BIoJKeT Biirpae BaXIIMBY poJib Y 3a0e3leueHH] (piHaHCOBUMHU pecypcamMu
MOTped CTaIoro eKOHOMIKO-COIIaIbHOT'O PO3BUTKY JIEp>KaBH, 110 BUHUKAE BHACTIIOK
po3noaiuny Ta nepepo3noairy BBIL.
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T'EHEPAJI B. 3AJIYKHUU ITPO MPOMIKHI IACYMKH
IMIOBHOMACIHITABHOI'O BTOPTHEHHS P® ITPOTHU
YKPAIHU

Koasina Irop

1. iCT. H., podecop

Kadenpa meTomomnorii Ta METONUKN HABYAHHS CyCHUTBHUX TUCITUTIIIH
VYkpaincbkuil Aep:kaBHUM yHIBepcuTeT iMeHi Muxaitna [[paromanoBa, Ykpaina

2022 pik — piK MOYATKy MOBHOMACIITAOHOI BITHU Ta PI3KOi 3MIHU PEaTbLHOCTI.
[Ticns 24 motoro 2022 p. 60HOBI il OXONWIN OUIBIIICTh PET10HIB KpaiHu. Pociiichbki
BiliChKa HACTYMaJd 3 KUIbKOX HANpsAMKIB, HAMaralOuuch MIBUAKO 3aXOMHUTH BEIHUKI
Micta. [lepmn Micsil ctanu nepiooM oOOPOHHU Ta BTPAT, ajie BKE HaBECHI W BOCEHU
B1J1I0y/IMca MacITaOH1 Aeokymnaiii. J[o KiHIs poKy BiiiHa HaOyJ1a 3aTsHKHOTO XapakTepy,
a eHepreTuyHa 1H(GPACTPYKTypa CTaja OAHIEI0 3 TOJOBHUX IIEH arak. YCHIIIHWIA
2022 p. 3minuBcs 2023 p., sikuii 3aCB1IYMB NOBHY 3MiHY MapaJUrMy BOEHHOI CTparerii
Ta TakTUKU. Pazom 3 TuMm, deTBepTHil pik moBHOMacmTabHOi BitHH (2022-2026)
3aCBIAYMB, 110 YKpaiHa, sK JepkaBa, BUCTOsIIA 1 3yMUJIa HE TUTbKA YUHUTH CIPOTHUB, a
NEPETBOPUTHUCS HA «IIUT €BPONN», CTATH peaJbHUM IIEHTPOM MPOSBY TEHACHIIIH, SKi
BU3HAYaTUMYTh CBIT MallOyTHHOTO 1 BUSIBOM YMHHUKIB, K MalOTh CTaTU TapaHTIAMHU
€BPOIEHUCHKOr0 0E3MeKoBOro mpocropy. Pociiichbko-ykpaiHChbKa BiiiHA, 3a OLIIHKOIO
0araThb0X aHAJITUKIB Ta €KCTEPTIB, — MPOTOTUI MaOyTHIX KOHDIiKTIB XXI CT.

OmHyM 13 mepHMX aHaii3 NPOMDKHMX MiJICYMKIB [OBHOMACIUTaOHOIO —€TaIry
pociiicbko-ykpaiHcbkoi BiiHM (2022-2026 pp.) 3anponoHyBaB reHepan B. 3amyxHuid,
reHepalt, sIKUi «BUTPUMAB yIap» y HAWKPUTHYHIIIHN 1iepio1 pociiickkoi arpecii. KimouoBuit
BUCHOBOK reHepasia B. 3airykHoro y Chatham House, 1110 «1151 BiiiHa 3 TOYKH 30py BiiCHKOBOI
TEOpii, EKOHOMIKH BIMHH 3aCBIIUIIIA TIPO TIEPEXIJT Cy4acHOT IMBLTI3AIIT B 1HIITY BICHKOBO-
MOJMITHYHY €M0XY, KOJTM MaiiOyTHI BINHU BUTPaBATUMYTh HE apMii, a CUCTEMI» [2].

AHaNi3ylouu Cy4acHy pOCIHChKO-yKpaiHChbKy BiiiHy (2022-2026), B. 3amyxxuuit
HAroJIOCHUB, 1110 YKpaiHa B)Ke BOIOE y BiiiHI HACTYITHOTO TTOKOJIIHH. Prucamu 111€i BiiiHM,
3a cioBamMH B. 3aimyHOro € «roTtajbHa MPO30PICTh MOJST OO0, CEHCOPHI Mepexi,
nemesi BITJIA, anroputmiuHi yaapu mo jorictuimi». Bin e Ha3zBaB «robotized kill
zone». OPOHT CTa€ JUIIE BY3bKOIO JUISHKOIO IIHUPIIOT CUCTEMHOI BiiHu [1].

B. Banyxxuuii  omucye  pOCIMCBKO-YKpaiHCBhKY BIWHY SIK  JIaOOpaTopiro
MalOyTHHOTO. 3a Oro ClI0BaMH, BOHA BXKE JIEMOHCTPYE, KOO 30pO€t0 BeaeThe 1 Oyne
BecTucs TpeTs CBITOBA BiifHa — HE MACOBUMHU TaHKOBHMH KJIIMHAMH, a IHTETPOBAHUMU
O€3MMIJIOTHUMU CUCTEMaMU, poOOTH3alli€10, KOHTPOJIEM €JIEKTPOMArHiTHOTO CHEKTpa i
HITYYHUM 1HTENeKToM. BiitHa, 3a #floro ¢opMystoBaHHSM, JTaBHO BHUHILIA 332 MEXI
TpaHIIEeH 1 KIIACHYHUX TOBITpSHUX 00iB. BoHa 00’ennHye ¢iznunuii, iHbOpMaIITHIII
Ta €JEKTPOMArHiTHUN MPOCTIp B €AUHUMN TeaTp OoiloBux aii [1].
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[Tin6uBatoun migcymku 4 pokiB BiiiHU B. 3amykHUIl y CBOEMY BHUCTYII BUIILIISE
TaKl KJIIOYOBI ACMEKTH aHali3y il MeplIMX MNPOMDKHHUX MiJICYMKIB: 1) Ik 3MIHUBCS
xapaktep OoHoBUX miif; 2)30posi BHUCHaXEHHS; 3) pOib «TPAIULIMHUX)» BUIIB
030poeHHs; 4) sikoro Oyze BiliHa B MalWOyTHbOMY; 5) MallOyTHE 3a €KOHOMIYHHUMH
anbsTHCAMU; 6) K AiSTH YKpaiHi Ta MapTHEpaM.

V3aranpHiotoun BUCTyn B. 3amykHOro, MOMITHYHI aHAMITUKH Ta EKCIEPTH
cOpMYIIIOBaJIM  OCHOBHI ~ MIJICYMKH, $IKI ~ 3aCBIIYMB  YOTUPUPIUHUK  1epeoir
MOBHOMACIITa0OHOT pOCIChKO-yKpaiHChKOi BiiiHY (2022-2026): o-Tiepiiie, nepeMora — Iie
(YHKITST €KOHOMIYHOT BUTPUBAJIOCTI TUTFOC TEXHOJIOTIYHOI MIBUAKOCTI afamnTarii. Pocis
1€ 3p0O3yMiIa paHiIie — MiTiTapu3yBajia €KOHOMIKY, TiepeBesia MPOMHCIIOBICTh Y BOEHHUMA
PEXHUM, BUKOPUCTOBYE JICIIIEB] 3aCO0M BUCHAKEHHS. YKpaiHa BIAMOBIIAE IHHOBAIISMHU 1
CO03aMH. XTO IIBH/IIE MAacCIITa0yBaTuMe PILLIEHHS — TOM BUIpae; MO-ApyTe, JHOACHKHUI
pecypc crae HahaedimuTHIMM (pakropom BiiiHU. Lle mepeBopoT y BIHCHKOBIN iCTOPIi.
Axuo y XX cTomiTTi nepeBakaia JIorka MaCOBUX apMiid, TO Ternep BUKUBAHHS 3aJIEKUTh
BiJl TOTO, HACKLJIBKY JIepKaBa MOXKE 30e€perTH Jrofel, aBromaru3yroun 0iil. [e mosicHroe 1
¢dhoKyc Ha JpoHaX, 1 HA aBTOHOMHUX CHUCTEMaXx, 1 Ha Po3MoauieHii enepreTull. JlronuHa
CTa€ CTpaTeriuHUM aKTHBOM, a HE BUTPAaTHUM MarepiajioM; IO-TpETe, CHEpreTHKa 1
jorictuka — 1ie HoBui (ppoHT. LlenTpanizoBani cucremu — Bpaznusi. Jlenienrpanizarris —
e He MoJAepHi3alisi, a o000poHa JepXkaBu; [O-UYETBEPTE, aJIbSIHCU CTalOTh
TEXHOJIOTIYHUMHU, a HE JIMIIE MOJITUYHUMHU. YKpaiHa sk Jraboparopisi BIlHH CTBOPIOE
HOBUM THIT TapTHEpcTBa — Koormepailis BupoOHuITBA NASAMS, 00’€qHaHi IpoOH-
NporpaMu, CyIyTHUKOBI Mepexi, caHKIiiHI koamimii. L{e HoBa apxiTexTypa Oe3mnexu, 1ie
COIO3HHUK — II€ TOHM, 3 KUM y TeOe IHTerpoBaHl aJrOpPUTMH 1 JIAHIIOTH BUPOOHMIITBA. |
HApeITi TOJIOBHE TIOMITUYHE TIOMEPE/KeHHsI TeHepana B. 3amyxHOro — pusuk
«Mronxena X XI cromitTs». CBiT CTOITh IEpei BHOOPOM: a00 3yTMHUTH arpecito Tak, Moo
BOHA HE MOBTOpUIIAcs, a00 OTpUMary OUIbIIY BiifHY Yepe3 Kulbka pokiB. Lle kiacuunmit
ypOK icTopii, Bin MrouxeHcbkoi yroau (1938 p.) no cboronenns [3].

Orxe, BiiHY XXI CTONMITTS BUTpae HE TOM, Y KOro OibIIE TaHKIB 1 COJIJIATIB, a
TOM, XTO IIBUAIIC TEPETBOPUTH JIEpKaBy Ha IHTETPOBAHY CHUCTEMY TEXHOJOTIH,
€KOHOMIKH 1 COI031B, 3/1aTHY BOIOBATH JIOBIO 1 /IaNTyBaTUCS IMIBUIIE 32 TPOTUBHUKA.
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Abstract. A methodology for property-based testing of retry, timeout, and
exponential backoff algorithms in networked applications is proposed. The approach
treats a retry policy not as a fixed sequence of examples but as a set of invariants that
must hold for many generated combinations of network failures, response delays,
HTTP status codes, exception classes, and configuration parameters. The methodology
defines the object of testing, the structure of the test environment, input generators,
expected properties, and pass criteria. The properties include bounded attempts, correct
timeout handling, retry only for retryable failures, non-decreasing capped backoff,
stop-on-success behaviour, and preservation of state-changing operations. A compact
property matrix links each algorithmic risk with generated conditions and an expected
invariant. The approach is intended for pre-release verification of client-side resilience
logic and for practical training in software testing technologies and computer networks.

Keywords: property-based testing, retry algorithm, timeout, exponential backoff,
networked application, resilience testing, HTTP client, generated test cases.

Introduction. Networked applications operate under conditions in which failures
are often intermittent rather than permanent. A request may fail because of a temporary
loss of connectivity, packet loss, an overloaded service, a delayed response, or a
transient transport error. In such cases, client-side resilience mechanisms are
commonly implemented through timeouts, repeated attempts, and exponential backoff.
These mechanisms are intended to improve availability, but an incorrect retry policy
may produce the opposite effect: excessive waiting time, repeated load on an already
degraded service, or duplicated state-changing operations.

Traditional example-based tests usually check several selected cases: a successful
request, one timeout, one server error, and one successful retry. Such tests are useful,
but they do not cover the large number of combinations created by retry limits, timeout
values, delay distributions, status codes, and backoff coefficients. A small
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implementation change may also break an invariant that was not represented by the
selected examples. Property-based testing addresses this problem by checking general
properties over automatically generated input data rather than only predefined
examples [1]. Modern frameworks such as Hypothesis support generation, repeated
execution, and shrinking of counterexamples to smaller failing cases [2].

The problem is especially important for HTTP clients and REST-oriented
services. HTTP semantics distinguish safe and unsafe methods, successful and
unsuccessful responses, and different classes of status codes [3]. At the transport level,
TCP connection establishment, retransmission, reset, and timeout behaviour influence
how a client observes a failure [4]. Therefore, the decision to retry cannot be based
only on the fact that an error occurred. It must also depend on the operation type, the
error category, the elapsed time, and the risk of repeating a state-changing operation.

Recommendations on timeout selection, retries, and backoff with jitter emphasise
that retry algorithms should be limited and should avoid synchronised repeated
requests during service degradation [5]. In educational and pre-release testing, these
rules should be transformed into executable properties. Previous work by G. V. Melnyk
on a server application for exchanging notifications between websites and Android
devices shows the practical relevance of client availability, message delivery, and
temporary unavailability in client-server systems [6]. This creates a natural basis for a
methodology that verifies retry behaviour as an algorithmic component of a networked
application.

Aim and objectives of the study. The aim of the study is to develop a
methodology for property-based testing of retry, timeout, and exponential backoff
algorithms in networked applications. To achieve this aim, the study defines the tested
retry policy, classifies retryable and non-retryable outcomes, proposes generated input
domains, formulates core correctness properties, and establishes a compact procedure
for recording and interpreting counterexamples.

Materials and methods. The object of testing is a client-side resilience
component that sends a request to a networked service and applies a configured retry
policy. The policy includes the maximum number of attempts, request timeout, total
time budget, initial backoff interval, backoff multiplier, maximum delay, jitter range,
and a set of retryable outcomes. The service under test may be a real HTTP endpoint,
a local mock server, or a fault-injection proxy that returns generated responses and
transport failures.

The test environment consists of four elements: a property-based test runner, a
generated fault source, the retry-enabled client, and a result logger. The generated fault
source produces sequences of outcomes such as success, delayed success, connection
error, timeout, HTTP 429, HTTP 500, HTTP 503, and non-retryable 4xx responses.
For state-changing operations, the environment additionally records whether a
mutation was actually applied and whether an idempotency key was reused.

Each generated test case contains a retry-policy configuration and an outcome
sequence. The test runner executes the client against this sequence and checks whether
the observed behaviour satisfies predefined properties. When a property fails, the
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framework reduces the generated data to a smaller counterexample. This is useful for
debugging because a long sequence of mixed failures may be simplified to the minimal
combination that violates the retry policy.

The methodology does not require high load. The number of clients is fixed, while
the generated variables describe failure order, response delay, timeout boundary, and
retry classification. For reproducibility, each run stores the random seed, generated
sequence, policy parameters, execution trace, and failed property. This corresponds to
the need for structured recording of experimental information in computer-based
research systems [7].

Ak EUROPEAN OPEN

Table 1. Property matrix for retry, timeout, and backoff algorithms.

Wrong retry class

reset

outcomes are retried

Risk Generated conditions | Expected property Pass criterion
. . A limit i
Unbounded retries Long failure sequence tempt fimit s Attempts <= max
respected
4xx, 5xX, timeout, Only retryable No retry for non-

retryable error

Lost success

Failure before delayed

Execution stops after

No extra attempt after

success first success success
- - —
Backoff error R§peated retryable Delay is non Delay <= configured
failures decreasing and capped | cap
Timeout budget Slow responses and Total waiting time is Elapsed time <=
violation timeouts bounded budget

Duplicate mutation

POST/PUT retry after
timeout

State change is not
duplicated

One logical mutation

Missing traceability

Any generated failure

Attempt log is
complete

Each attempt has
reason and result

The practical procedure contains five stages. First, the retry policy is written as
configuration rather than hidden inside the client code. Second, the operation type and
expected safety requirements are defined. Third, generators produce response
sequences and boundary values for timeout and backoff parameters. Fourth, the
property-based runner executes repeated tests and searches for counterexamples. Fifth,
the minimal failing trace is analysed as a defect report containing the input sequence,
client trace, violated property, and recommended correction.

For read-only operations, the main properties are bounded retries, correct timeout
handling, and stop-on-success behaviour. For state-changing operations, the
methodology adds a state-safety property: the same logical operation must not be
applied more than once because a timeout does not prove that the server did not process
the request. This is particularly important for POST requests that create resources,
payments, messages, or orders. The use of idempotency keys or equivalent server-side
protection should therefore be treated as part of the tested behaviour, not only as an
implementation detail.

Research results and discussion. The main result of the study is a compact
methodology that converts informal recommendations about retries and backoff into
executable properties. Instead of asking whether a client works for one manually
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selected timeout, the tester checks whether the client preserves its expected behaviour
across many generated combinations of delays, failures, response codes, and policy
parameters. This makes the approach suitable for detecting boundary defects that are
easy to miss in conventional tests.

The property matrix separates algorithmic risks from network symptoms. For
example, a timeout may be retryable for a safe GET request, but it is not automatically
safe for a state-changing POST request. A server-side 503 response may justify a retry
with backoff, whereas a validation error should usually stop the retry sequence
immediately. The matrix therefore prevents all failures from being treated as the same
category.

The proposed approach also clarifies the role of exponential backoff. A retry delay
should normally increase after repeated retryable failures, but it must remain within a
configured cap and total time budget. If jitter is used, the delay may vary within a
permitted interval, but it should not remove the main backoff constraint. Property-
based generation is well suited for this task because it can test many boundary
combinations, including zero delay, very small timeout values, maximum attempts
equal to one, delayed success on the last allowed attempt, and non-retryable errors after
several retryable ones.

A useful outcome of property-based testing is the counterexample. In the context
of retry algorithms, a counterexample is not just a failed assertion. It is a reproducible
scenario: policy parameters, generated outcome sequence, attempt log, and violated
invariant. Such a trace can be included in a defect report and later used as a regression
test. This is important for educational use because students can compare the intended
algorithm with the minimal sequence that breaks it.

The methodology complements, but does not replace, load testing and chaos
testing. Load testing evaluates behaviour under a high request rate, while this approach
evaluates whether the retry policy is logically correct under generated failure
sequences. Chaos testing may introduce real infrastructure faults, whereas property-
based testing can first reveal algorithmic defects in a controlled and inexpensive
environment. After the policy passes the generated tests, selected scenarios may be
repeated with a real network fault injector or staging service.

The approach is also useful in interdisciplinary training. In computer networks,
students analyse why timeouts, resets, retransmissions, and delayed responses occur.
In software testing technologies, they formulate properties, generate inputs, interpret
counterexamples, and document defects. The same practical task therefore connects
network behaviour with test design and client-side reliability.

The main limitation is that generated sequences simplify the real network. They
do not fully reproduce congestion, routing changes, mobile network instability, or
server overload. Therefore, the methodology should be treated as an early verification
layer for retry logic. It is most effective when combined with integration tests and
selected experiments in a realistic environment.
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Conclusions. A methodology for property-based testing of retry, timeout, and
exponential backoff algorithms in networked applications has been developed. The
methodology defines generated input domains, a retry-policy test environment, a
property matrix, and pass criteria for read-only and state-changing operations.

The key contribution is the transformation of resilience rules into executable
invariants. The proposed properties verify that attempts are bounded, non-retryable
errors are not repeated, success stops further attempts, backoff is capped, timeout
budgets are respected, and state-changing operations are not duplicated after client-side
timeouts.

The methodology can be used in pre-release verification of networked
applications and in practical training in software testing technologies and computer
networks. Further work will include pilot implementation with a Hypothesis-based test
runner, comparison with conventional example-based tests, and evaluation of the
number and quality of counterexamples detected for different retry-policy
implementations.
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BUKOPUCTAHHSA 'EHEPATUBHOI'O HITYYHOI'O
IHTEJEKTY JJI HIATPUMKU NPUAHATTA
YIIPABJIIHCBKHUX PIIIEHD B YIIPABJIIHHI IT-
INPOEKTAMUA

IMaBaum Tersina I'puropiBua

KaHIUJAT NeJaroriyHnX HayK, JOIEHT

Kadenpa ekonomiku Ta nmudpoBoro 6i3HeCy

Jlep>kaBHUI YHIBEPCUTET EKOHOMIKHU 1 TEXHOJIOT1H, YKpaiHa

CyuacHe ymnpaBniHHa [T-nmpoexktamu BinOyBaeTbCs B yMOBax 3pOCTarOyoi
CKJIQHOCT1, CTHCHYTUX TEPMIHIB 1 BHCOKOTO PiBHSI HEBU3HAYCHOCT1 BUXITHUX JaHUX.
Tpaauiiiidi 1HCTpyMEHTU TIATPUMKH YIIPABIIHCHKUX PIICHh — €KCIIEPTHI OIIHKH,
ICTOpUYHI O€HUMAapKH, JI€TEPMIHOBAaHI MOJIEI IJIAHyBaHHA — JeAalll 4YacTille He
BCTUTAIOTh 3a TEMIIOM 3MIH BUMOT 1 pUHKOBOTrO cepenoBuia. [losiBa renepaTUBHOTO
mryyHoro iHtenekty (I'LLI) — Benmkux mMoBHuUX Moxened Ha kmrant ChatGPT,
Claude, GitHub Copilot — dhopmye HOBHUII KJIac IHCTPYMEHTIB MIATPUMKHU MPUUHSTTS
pillieHb, 34aTHUX OOPOOJISITY HECTPYKTYpOBaHI JaHi, T€HEpPyBaTH aJbTEPHATHBHI
CIieHapii pO3BUTKY MOAIH 1 popMyBaTu peKOMEHaIl y TPUPOTHOMOBHOMY BHUTJISIAIL.

VYKpaiHChbKl JOCIITHUKH HArOJIONIYIOTh, 110 IITYYHHN 1HTEJIEKT BIAKPUBAE HOBI
MOXJIMBOCTI JUIsl YOpPaBIiHHS OI13HECOM 1 NPUUHATTSA YNPABIIHCHKUX PIIICHb,
JOTIOMAralouy aHali3yBaTH JlaHi, aBTOMATH3yBaTH TMPOIECH Ta YXBaJOBATH
OOIpYHTOBAH1 pIIIEHHS, BOJHOYAC MOTPEOYIOUM YBAXKHOTO MIAXOAY A0 ETUYHHUX
aCTeKTIB 3acTocyBaHHs [1].

3acrocyBanns ['llIl B ympaBiiHHI mpoekTamu mepeOyBae Ha paHHINA, MPOTE
aKTUBHO 3pOCTarOYiil cTajli, a opraHizaiii, 00 BIPOBAIKYIOTh Takl 1HCTPYMEHTHU
paHile 3a KOHKYpPEHTIB, OTPUMYIOTh BIIUyTHY IepeBary B e(OEeKTUBHOCTI
YIPaBIIHCHKUX MPOLECIB.

AHani3 HayKoBUX JiKepen 1 mpaktuku 3actocyBanHs [ 11 no3Bosisie BUOKpeMUTH
KUIbKa KIJFOUOBUX HANpsIMiB MOro BUKOPUCTAHHS ISl MIATPUMKH YIPABIIHCHKUX
pimiens B IT-npoekrax, a came:

— TUTAaHYBaHHsS Ta OI[IHIOBAHHS: TEHEpPaTHUBHI MOJENI 3/1aTHI aHaIi3yBaTH
ICTOpUYHI JaH1 MPOEKTIB 1 cnenu@ikaiii BUMOT, MPOMOHYIOYH KEPIBHUKY MPOEKTY
aIbTEPHATHBHI CIIeHapii OI[IHOK TPYAOBHUTPAT, CTPOKIB 1 PO3MOJILTY PECYPCIB 3aMiCTh
€IMHOTO JIETEPMIHOBAHOTO IJ1any. [Ipu bOMy KITIOUOBUM YNPaBIIHCHKUM 3aB/IaHHIM
€ BU3HAYEHHS MeX JouiipHOoi aBTomMatu3arii. I'. JIyuko ta P. @paHKiB MpONOHYIOTH
OI[IHIOBATH YIPABIIHCHKI 3aBJaHHS 3a KPUTEPISIMU TMOBTOPIOBAHOCTI, CKJIAIHOCTI,
TPYAOMICTKOCT1, PU3UKY TMOMUJIOK 1 JOCTAaTHOCTI BXIAHUX JIaHUX, IO JIa€ KEPIBHUKY
OPOEKTY OOIPYHTOBaHY TMIJACTaBy JUIsl JENeryBaHHS PYTUHHUX  OIeparliil
reneparuBHomy I [5].
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— ympaBiiHHa pusukamu: Bukopuctands ['1III mo3Bonse aBTOMaTH3yBaTH
BUSBJICHHS MOTEHI[IMHUX PHU3UKIB HAa OCHOBI aHA3y MPOEKTHOI JOKyMEHTaIlli Ta
icTOpii MOIOHUX MTPOEKTIB, a TaKOK (popmyBaTH cuieHapii pearyBanHs. O. baunHchkuii
pO3IJIs/la€ TeHEPATUBHUM IITYYHUMN 1HTENEKT SIK IHCTPYMEHT YIPaBIIHHS MPOEKTAMHU,
IO MIABHILYE OMNEPAaTHBHICTh MIATOTOBKM  peleBaHTHOI  iH(opmamii  ans
YIPaBIIHCHKUX PIIICHb HA €Tallax iHiIialii, miaHyBaHHs Ta KOHTPoJo [3].

— MEXI1 JeJEeryBaHHs YIpPaBIIHCbKUX pimieHb. OKpeMoi yBaru 3acilyrOBYe€
MUATAHHS MEX JIeJeTyBaHHS yNPaBIIHCHKUX (YHKIIH I[ITy4HOMY IHTEIEKTY.
P. ®pankis Ta I'. Jlyuko nponoHyIoTh I’ ITUPIBHEBY LIKATy aBTOHOMHOCTI ar€HTHOTO
I B ynpasninui IT-npoexktamu (A0-A4), mo onucye mepexia BiJ TOMOMIKHUX
Ir€HEePATUBHUX IHCTPYMEHTIB JIO CHUCTEM 13 YAaCTKOBOIO CaMOCTIMHICTIO B yXBaJ€HHI
onepalifHuX pillieHb, CBIJOMO BUKIIOYAIOUX PIBEHb TIOBHOI aBTOHOMHOCTI 3 €TUYHUX,
TEXHOJIOTTYHUX 1 PETYIATOPHUX MIpKyBaHb [6]. Taka 1mkana nae KepiBHUKY IMPOEKTY
MPaKTUYHUHN OPIEHTUP ISl BU3HAUYEHHS, Ha sikuX etanax ['ILI moxxe numie hpopmyBatu
PEKOMEH/IAIII0, @ HA AKUX — MPUIUMATH PIIIEHHS CAMOCTIHHO M1 KOHTPOJIEM JIFOIUHHU.

— miarpuMka Agile- Ta Scrum-npoueci: 'L BukopucToByeThCA M9 aHATIZY
pe3yNbTaTiB CIPUHTIB, y3arallbHEHHS PETPOCHEKTUB, (POpMyBaHHSA pEeKOMEHAAIIM
I0JI0 MplopUTH3AIlll OCKJIOTY Ta TeHepallli YePHETOK KOPUCTYBAIbKUX ICTOPIH, 10
MPUCKOPIOE IIUKJI MPUAHSATTS PillIeHh KOMaHI010.

— TEXHIYHI pIIIEHHS Ha PiBHI po3po0ku: iHcTpyMeHTH Ha KitanT GitHub Copilot
BUCTYMAalOTh HE JHIIEe 3ac000M aBTOreHepalii KOy, a ¥ OmocepeaKOBaHHM
THCTPYMEHTOM MiITPUMKH YIPABITHCHKUX PIIIEHb — Y€pe3 aHaTi3 SKOCTI KOy, OLIIHKY
TeXHIYHOrO Oopry Ta (¢GOpMyBaHHS pPEKOMEHJAIM I[0J0 MplOpUTH3AIl]
pedakTOpUHTy, IO BIUIMBAE HA PIIIEHHS KEPIBHHKA MPOEKTY CTOCOBHO PO3MOALTY
pecypciB.

— JIOKyMEHTYBaHHS Ta KOMYHIKaIlis 13 3aI[lKaBJIEHUMH CTOPOHAMU: FeHEepaTUBHI
MOJIeJl aBTOMAaTHU3YIOTh (POpMyBaHHS CTaTyCHHUX 3BITIB, MPOTOKOJIB Hapaja 1
Mpe3CHTAIlIMHUX MaTepialliB, 3BUIHHAIOUN Yac KePIBHUKA IIPOEKTY JIJIs aHAJITUYHOI Ta
CTpareriyHoi pobotu. BonHoyac SIKICTh TakuMX pPe3yJIbTATIB 3aJEXKUTh BIJ SKOCTI
chopmynboBaHoro 3anuty. A. IBanenko ta K. Iliumk BcTaHOBWIM, IO THYYKICTH 1
ajanrailis MPOMNTY 10 KOHKPETHOTO YIPAaBIIHCHKOTO 3aBAaHHS € KIIOYOBUM
YUHHUKOM e(eKTUBHOI B3aemoii 3 udar-6oramu Ha ocHoBi GPT, mo miakpectoe
noTpedy po3BUTKY B KepiBHUKIB I T-Mpo€eKTIB HABUYOK MPOMMT-1HXKUHIPUHTY [2].

Paszom 3 Tum 3acrocyBanns ['1lIl nns miaATpUMKH yHOpaBIiHCBKUX pIllIEHB
CYIIPOBOJUKYETHCSI HU3KOIO OOMekeHb. OCHOBHMMHM 3 HHUX € pPH3UK TeHeparii
HEJIOCTOBIPHOI 1HGOpMaIlli («raTIOIUHALINY), 3aJIeKHICTh SIKOCT1 PEKOMEH/Ialliil Bijl
SKOCT1 BX1THUX JIAaHUX, & TAKOXK MOTpeda y 30epekeHH1 JIt0ICbKOT0 KOHTpoJto (human-
in-the-loop) Ha eTamni ocTaTOYHOTO yXBaJIeHHs pillieHHS. [[OCIITHUKY CXUIAIOTHCS 10
posrmsgy [HII sk iHcTpymeHTy miacuiieHHS (augmentation) yNpaBIiHCBKUX
KOMIIETEHIIIM KepIBHUKA MPOEKTY, a He X 3aMiHu [4].

['eHepatuBHUI MITYYHUN 1HTEJICKT € MEPCIEKTUBHUM IHCTPYMEHTOM MiATPUMKH
NPUIHATTS YHOPaBIIHCBKUX pillleHb B ymnpaiiHHi [T-mpoektamu, 3a0e3neuyroyu
aBTOMATH3AIIII0 aHATI3y JaHUX, TeHEPaIlilo aTbTEPHATUBHUX CIICHAPIiB Ta CKOPOUCHHS
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yacy MIArOTOBKHM iHGoOpMalii s pillieHh Ha eTamnax IJIaHyBaHHS, OILIIHIOBAHHS
pusukiB, Agile-ynpaBiniHHS ~Ta  JOKyMeHTyBaHHs. BoaHouac  edekTuBHE
BrpoBapkeHHss [T moTpedye po3pobiieHHS METOAUYHUX MIAXOIB 10 MEPEBIPKH
JOCTOBIPHOCTI 3Tr€HEpPOBaHMX PEKOMEHJAlli Ta BU3HAYEHHS MEX JeJeryBaHHS
YOPaBTIHCHKUX (YHKIIH MTYYHOMY IHTENEKTY, IO CTAHOBHUTH MEPCIECKTUBHUI
HaIpPsM TOJATBIITUX TOCHIJIKEHb.
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Section: Jurisprudence

YOMY BEH3HUH BTPAYAC AKICTD I YAC
3BEPITAHHS TA K PO3PAXYBATH MOI'O
CIHHPABEJINBY BAPTICTb

Cupora Ogaexkcanap

3aBiyBay BIIUTY

Binnin ToBapo3HaBYHMX Ta T€MOJIOTIYHUX JTOCHIIKEHb
MukonaiBCbKui HAyKOBO-JIOCTITHUNA €KCIIEPTHO-KPUMIHATIICTUYHUHN
ueHtp MBC Ykpainn, Ykpaina

AHoTauisi. MHOIO pO3TJISTHYTO MPAaKTUYHI aCTIEKTH 3HIKEHHS OKTAHOBOT'O YHUCIIA
aBTOMOOUIbHUX OCH3MHIB M1 yac TpuBajoro 30epiranHa. OnucaHo rojoBHI IPUYUHU
[bOIO MPOIECY: BUIIAPOBYBAHHS JIETKUX KOMIIOHEHTIB Ta OKHUCHEHHS TaJuBa.
3anporoHOBaHO MPOCTI Ta 3PO3YyMUIl METOAMKU PO3PAXYHKY (PIHAHCOBUX BTpaT
MIIIPUEMCTB Yepe3 3HIKEHHS SIKOCTI HaTOMPOIYKTIB, SIKi 0a3yIOThCSl HA PUHKOBIM
BapTOCTI PI3HUX MAPOK IajJuBa Ta BUTpaTax Ha BIIHOBJIEHHS HOTO BJIACTUBOCTEM.

KuaroudoBi ciioBa: aBToM0OUIBHUI OCH3MH, OKTAaHOBE YMCIIO, 30epiraHHs IMaJIiBa,
BTpaTa SIKOCTI, yIlIHKa Ha(TOMPOAYKTIB.

BBenennsi. 30epiranHs BeTMKUX OOCSTIB MAIMBA € BAYKIMBOIO YaCTHHOIO POOOTH
HadTOOa3, aBTO3aNpaBHUX CTaHIIA Ta MIANPHUEMCTB, 110 CTBOPIOIOTH CTpATErivHi
3anacu. [Ipore 6eH3MH — 1ie He cTa0UIbHa P1AMHA, & CKJIaJHa CyMIII PI3HUX XIMIYHUX
pPEYOBHH. 3 YaCOM HOTO BIACTUBOCTI MOTIPIIYIOTHCSI.

HaiiBa)xnuBimoro xapakTepUCTUKOI OCH3UHY € OKTaHOBE uncio. BoHO mokasye,
HACKUJIbKA TMalMBO CTilike 10 BUOYXy (neTroHamii) B JBUTYHI. SKumio OeH3uH
30epiraeTbcsi HAATO JOBro ab0 B HEBIAMOBIAHUX YMOBaX, IIe¢ 4HCIO Tmangae. Sk
HACJ110K, MAJIMBO BUCOKOI AKOCTI (Hanpukiag, A-95) MOCTyNOBO NEPETBOPIOETHCS HA
MajJuBO HIDKYOI SIKOCTI ab0 B3arami cTa€ HENPHUAATHUM JUIsl BUKOPHUCTaHHS 0e€3
cnerjaJibHUX 100aBOK.

s Oi3Hecy e o3Hadae mpsMi (piHancoBi 30uTku. ToMy KepiBHHKaM Ta
OyxraiaTepam HiJIPUEMCTB MOTPIOCH YITKUH 1 TPOCTUH MEXaHI3M: K OI[IHUTU BTPATH
Ta MepepaxyBaTy BapTiCTh NMaJuBa, 10 3MIHUJIO CBOI BJIACTUBOCTI.

MeTta Ta 3aBAaHHs A0CJiIKeHHs. MeTow € aHami3 MpoIeciB Jerpajarii
aBTOMOOUTbHUX OEH3MHIB MiJ Yac 30epiraHHs Ta po3poOKka YHI(PIKOBaHOI €eKOHOMIKO-
MaTeMaTUYHOT MOJENl PO3paxyHKYy IXHBOI CIpaBeIJIMBOI BapTOCTI 3aJekKHO BIJ
CTYTIEHS BTPATH KJIIFOYOBHX EKCILTyaTal[iliHUX BIACTUBOCTEHM.

JIJtst MOCSATHEHHS TTOCTABJICHOI METH HEOOXITHO BUPIIIUTH TaKi 3a7a4i:

1. CucremaTu3yBaTu OCHOBHI XIMiuHI Ta ()I3MYHI YMHHHUKH, SKI 3YMOBIIOIOTH
NICyBaHHs OE€H3MHIB MiJ] 4aC CTaTUYHOr0 30€piraHHs.
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2. BuzHaunuTu KpUTHUYHI MapaMeTpH SKOCTI MajluBa, 10 3a3HAIOTh HANOUTBIINX
3MiH Ta 0€3MOCepeIHbO BIUIMBAIOTH HAa POOOTY JBUTYHIB BHYTPIIIHBOTO 3TOPSHHS
(AB3).

3. [IpoananizyBaTi HOpMATUBHO-TIPABOBY 0a3y YKpaiHu 1100 IPUPOJIHUX BTPAT
Ha(TOMPOAYKTIB.

4. Po3poOuTH anropuT™M JIUCKOHTYBAaHHS BapTOCTI MaJiMBa Ha OCHOBI BIIXUJICHb
Bij cranaaptiB JICTVY.

5. 3anponoHyBaTH MareMaTu4Hy GOpMYITy PO3paxyHKY CIpPaBEMJIMBOI BapTOCTI
HEKOHJIMUIAHOTO O€H3MHY 3 ypaxXyBaHHSAM BUTpaT Ha HOro BiJIHOBIEHHA alo
YTHIII3AIIIIO.

Pe3yibTaT AocaixkeHHs Ta ix 00roBopenHs. [Ipoiiec BTpaTu sSKOCTi OCH3UHY
BIJIOYBAETHCS Yepe3 J1Ba IOJIOBHI (PaKTOPHU:

1. BunapoByBanHs sierkux pedoBuH. [1{o6 6eH3MH MaB BUCOKE OKTaHOBE YHCIIO,
JI0 HbOT'O Ha 3aBOJIax J0JIal0Th CIICIiaJIbHI JIETKI KOMIOHEHTH (HaNpUKIIa, 1301eHTaH
a6o edipu). Lli pedoBHHHM 3aKHUMAIOTh 1 BHIAPOBYIOTHCS AYXKE IMBUAKO. SKIIo
pe3epByap He 3aKpUTHH T€pMETUYHO, a00 SIKIIO BiH CUJILHO HArpiBa€ThCs HA COHII], 111
KOPHMCHI KOMIIOHEHTH MPOCTO BHJIITAIOTh y MOBITps. [lanuBo, 1o 3amummumiocs, cTae
«BAXYMM» 1 BTpayae CBOI aHTHUJICTOHAIIIIHI BIACTUBOCTI.

2. Bzaemoniss 3 kucHeMm (okucHeHHs). Konu OEH3MH KOHTAKTye 3 MOBITPSM,
3aITyCKaeThCs XiMIUHA peakilis. KoMnoHeHTH nanuBa pearyioTh 3 KHCHEM, yTBOPIOIOYH
cmonu. Lle He nuie 3HMKY€e OKTaHOBE YHCIIO, ajlle il MOYKe MPU3BECTH J0 3aCMIUeHHS
MaJIMBHOT CUCTEMH aBTOMOOLIS B MaiiOyTHHOMY.

IBUAKICT, HIMX TPOIIECIB 3aJIeKUTh BIJT TPhOX YMOB: TEMIEpaTypu (UUM
TEIUTIIIE, TUM HIBUIIIE TICY€E€ThCS NAIMBO), TEPMETUYHOCTI EMHOCTI Ta yacy 30epiraHHs

[1].

Konu naGoparopist dikcye, 1m0 OKTaHOBE YMCIIO OCH3WMHY B pe3epByapi BIIAJIO,
BUHUKAaE MOTpeda B HMoro yimiHmi. IcHye aBa mpOCTHUX KOMEPIIMHHX MIAXOAH [0
pO3paxyHKy HOBO1 BapTOCTI ManBa.

Meton 1: [IpsiMme nOpiBHSIHHS 3 PUHKOBUMH LIIHAMU

[le#i MeTron BUKOPHUCTOBYIOTh, SIKIIO MaJMBO BTPATWIIO SIKICTh, ajieé BCE M€
BIJIMOBIAA€ CTaHJAApTaM 1HIIO1 (HUKYOT) MapKH.

[Mpuknan: Ha cknami 30epiraBcs Oensun A-95. Uepes pik 30epiranHs aHaui3
MOKa3aB, 1110 HOro OKTaHOBE YMCIIO BHAJIO A0 PiBHS Mapku A-92.

Bapricte ychoro 06'eMy manvBa B pe3epByapi MepepaxoBYEThCS 32 TTOTOYHOIO
PUHKOBOIO IIHOI0 OeH3uHy A-92. Pi3HuIs Mix cTaporo 1iHo (A-95) Ta HOBOIO IIHOIO
(A-92) cniucyeTbed SIK YMCTUN 30UTOK MIMTPUEMCTBA BiJl 30€epiraHHsl.

SIKI10 K MOKa3HUK 3YNMUHUBCA JI€Ch MOCEPEAHHI (HANpHUKIIaa, OKTaHOBE YHCIIO
ctasio 93.5), WIHY 3HWXKYIOTh MPONOPIIHHO — BUPAXOBYIOTh BapTICTh OIHOTO
«IYHKTY» OKTaHOBOTO YMCIa SIK PI3HUIIO B IiHI MK A-95 ta A-92, nineny Ha 3
(pi3HUILIS B OKTAaHOBUX OJIMHUIIAX ).

Meton 2: Po3paxyHOK yepe3 BapTICTh BIJHOBJIEHHS (pereHeparii)

[le#i meTon yacrimie 3aCTOCOBYIOTh BelMki HadToOa3u. [lanuBo, Mo BTpaTHIIO
SKICTb, HE TPOJIAIOTh [ICIIEBINE, a BIJHOBIIOIOTh — JOJAIOTh 10 HBOTO CBIXKI
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BUCOKOOKTAHOBI KOMITIOHEHTH (NIpUCAAKK), 100 TIOBEPHYTH TOKA3HUKH [0
MOYAaTKOBOTO PIBHSL.

HoBa (3HMXkeHa) BapTICTh 3IMICOBAHOTO MAJMBA JOPIBHIOE I[iHI CTaHIAPTHOTO
AKICHOTO OCH3MHY 32 BUPAXyBaHHSIM YCiX BUTPAT Ha HOr0 BiJHOBIJICHHS.

dopmyra yiiHeHOT BapTOCTi BUIJISAA€ TaK:

[ToTrouna BapricThb=PuHKOBa BapTicTh SIKICHOTO O€H3MHY-BapTicTh mpucagokx-
Baprictb poOIT 13 nepemMinryBaHHs

TakuM YHUHOM, YHUM CHUIBHIIIE 3I1IICyBaBCS OEH3WH, TUM OLIbIIEC MPHUCATOK
3HaJAOOUThCS IS HOro BIIHOBJICHHS, 1 THUM MEHIIOW Oylae #Horo peajibHa
Oyxranrepchbka BapTiCTh HA MOMEHT OIIIHKH [2].

[IBUAKICTH 3HUKEHHSI OKTAHOBOI'O YKCJIA HE € MOCTIHOI0 BeInunHOI0. BoHa Mae
HEJTIHIMHUNA XapakTep: y Meplll THXKHI 30epiraHHs, KOJIM 3 NaJluBa aKTHUBHO
BUMAPOBYIOTHCS ~ HAIIETIIl Ta HaWpyXJUWBINIl BYTJEBOAHI, NaJiHHS SKOCTI
B1IOyBa€ThCs HAWIMIBUJIIE. 3roJAOM TMPOIEC YIOBUIBHIOETHCS, ajie TpHUBa€
Oe3MmepepBHO 3a PaXYHOK OKMCHEHHS.

Ha ocHOBi ycepenHeHMX TpakTMUYHMX JaHUX JOCHIKeHb HadToba3 Ta
MOHITOPHUHTY MaJUB Yy JITHIN Ta 3MMOBUHN NEPiOAM, JMHAMIKY BTpAT MOXHA 3BECTH 10
TaKUX MOKAa3HUKIB.

Brpatu B po3paxyHKy Ha OJuH Micslb IpU 30epiraHHi OeH3uHy Mapku A-95 y
CTaHJAPTHUX HAa3eMHUX BEPTUKAIBHHUX CTAJIEBHX pe3epByapax 0e3 CHeriaibHOTro
oOnagHaHHs (IKCYIOTHCS TaKi MOMICAYHI BTPATH:

- ¥V tennuii nepiof (BeCHa—JIITO): BTpaTH OKTAHOBOI'O YMCJIA CTAaHOBIATH Bif 0,3
10 0,6 OMHUIIB 3a MICSIIb.

-Y XxononHuil mnepioy (OCIHb—3MMA): BTPAaTU CYTTEBO YIOBUIBHIOIOTHCS 1
cranoBiaTh Bijg 0,05 1o 0,15 oauHUIE 32 MICALb.

3a yMOBHU JOBIOCTPOKOBOTO 30epiraHHs (MoHaa 6 MiCSIlIB) 3arajbHe MaiHHS
OKTAHOBOT'O YHCJIa 3a MIB POKY MoOxe nocsaratd 1,5-2,5 oauHuup, mo (HakTUYHO
nepeBoIuTh OeH3uH A-95 y kateropiro A-92 [3].

VY HaykoBiil Ta IOpUAMYHIN MpakTUll YKpaiHW TEPMIHM NMPUIATHOCTI MalvBa
YITKO PO3MEKOBAHI 3aJI€KHO B1Jl TEXHOJIOTII HOTO0 BUPOOHMIITBA Ta MPU3HAYCHHS.

1. CranpgapTHuii komepuiiHuii O6eH3uH. lle Te mamuBo, sike peai3yeThCcsl Ha
3udaiHnX A3C. BoHO MicTUTh 6arato cydyacHUX MHIOYMX MPHUCATOK Ta CIIUPTOBUX
JTOMIIIOK (€TaHOoy), sIKI POOJSATh HOTO E€KOJOTIYHHMM, ajieé MEHII CTaOUIbHUM IpU
30epiranHi. ["apanTiitauii Tepmid 3a JICTY - 6 MicsAIIiB BiJf 1aTh BUTOTOBJICHHS.

Ha npakrtuiii, y MeraneBiii repMeTUUHIA KaHICTPl B MiJBaJl YU MPOXOJIOTHOMY
rapaxi Takuii OeH3MH Moke 30epiraTu poboul BIacTUBOCTI A0 1 poky. Ilicns uporo
TEpMiHYy BUKOPHUCTOBYBAaTH MOT0 B Cy4aCHUX JBUTyHaX 0€3 PU3HMKY IOJOMKH HeE
peKkoMeHayeTbes [4].

2. CnemianpHuii OeH3mH. lle 1amMBO BHUTOTOBIIETBCA 3a OCOOJHMBOIO
TEXHOJIOTi€0 (MpsiMa TIeperoHka Ta KaTamTHYHUN pudopminr) O6e3 go0aaBaHHS
HECTaOLIbHUX KOMIIOHEHTIB. BOHO Tmpu3HaueHe BUKIIOYHO JJIA MIAIPUEMCTB
Jlepkpe3epBy, BIMCBKOBHMX YacTMH Ta JIIKBiJallii HaJI3BUYAHUX CHUTYyaIlill.
Maxkcumanbuuii rapanTiinuit Tepmid 3a JICTY - 5 pokiB Bii JaTH BUTOTOBIEHHS [5].
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Ha mpakruiii y Benukux mig3eMHUX pe3epByapax HadToOa3 (e HeMae JOCTyIly
CBITJIa Ta KOJMBAaHb TEMIIEpATypu) Take MaJIMBO JIMCHO 30epirae 0a30Be OKTAHOBE
YUCIO MPOTATOM 3—5 pokKiB. Y BUIBHUN pO3ApIOHMI Tpojax Iel OCH3WH He
NOTpAILIsE.

Sxmo 1o 3BuvaitHOro 6eH3uny 3 A3C onpasy micis MOKYIKH A0IaTH CTICIIIbHY
npucagKy — CTalLIi3aTop TaiuBa, BIH YIOBUIBHUTH MPOIECH OKHWCHEHHS Ta
po3mapyBaHHs. Lle no3Bossie 0e3MedHO MOJOBXKHUTH TEPMIH 30€epiraHHs NaiauBa y
3BUYANHIN KaHICTpi 3 6 MicamiB 10 1,52 pokiB 6€3 KpUTUYHOI BTpaTH OKTAHOBOTO
qrcra.

BucnoBku. IlpoBenene mocmiKeHHS 03BOJSIE 3pOOUTH KiTbKa KIIOYOBHX
BUCHOBKIB 11070 (i3UKO-XIMIYHOT Jerpajaiii aBTOMOOLIbHUX OEH3WHIB Ta ii
€KOHOMIYHMX HACJIIJIKIB JIJIs M1AMPUEMCTBR:

1. Ilpuponuuii xapakrep Aerpagaiii. 3HI>KEHHS] OKTAHOBOTO YKCJIa OCH3UHY i
yac TpPHBAOrO 30epiraHHs € O0'€KTMBHAM Ta HEMHMHYYMM IpoIecoM. Koro
NEPIIONPUYMHAMHN € BUIAPOBYBAHHS JIETKUX BHCOKOOKTAHOBUX BYTJIEBOJIHEBUX
KOMIIOHEHTIB Ta XIMIYHA B3a€MOJisl MajiiBa 3 KUCHEM TOBITPS (OKMCHEHHS 3
YTBOPEHHSIM CMOJI).

2. EkoHOMIYyHa OOIpyHTOBaHICTh YIIIHKA. OCKUIBKH JIeTpaloBaHe MaJIUBO
BTpayvae CBOI IEPBUHHI €KCILTyaTalliiH1 BIACTUBOCTI1, HOTr0o OyXraiarepcbka Ta pUHKOBa
BapTICTh Ma€ JMHAMIYHO TEPepaxoBYyBATHCS. 3alpONOHOBAHUHN MiAX1A MPSIMOTO
MOPIBHSAHHS LIH a00 pO3paxyHKy BHUTpAT Ha XIMIYHE BIJHOBIIEHHS (pereHepariro
pHcaaKaMH) A03BOJISIE€ MIANPUEMCTBAM TOYHO (DiKCyBaTH (PiHAHCOBI pe3ysbTaTH Ta
YHUKATH MIPUXOBAHUX 30UTKIB.
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OCOBJIMBOCTI TOBAPO3HABUYOI EKCIIEPTU3HU
HACIHHSA COHAIIHUKY 3A BKASAHUMHA
XAPAKTEPUCTUKAMMU, HA JATY B MUHYJIOMY

KoBasenko Mapist BosiogumupiBaa

T'OJIOBHUM CYJIOBUM €KCIIEPT

Bigain ToBapo3HaBUMX Ta TEMOJIOTTYHUX JTOCIIIKEHD

MukonaiBCbKUii HAyKOBO-IOCTIAHUM €KCIIEPTHO-KPUMIHAIICTUYHUN HEHTP
MBC Vkpainu, Ykpaina

AHoTauisi. OCHOBHI IPUHIIUIIY OI[IHIOBaHHS HACIHHS COHSIIIHUKY 332 BKa3aHUMHU
XapaKTepUCTUKaMH Ha J1aTy B MUHYJIOMY, OSICHEHHSI PETPOCIIEKTUBHOCTI OL[IHKU Ha
NOIIYK LIHOBOI 1H(popMalii Ta ii BIUIMB Ha PEe3yJbTaTH BHCHOBKY TOBapO3HABYOL
eKCIePTU3H.

KirouoBi  ciioBa:  ToOBapo3HaBUYa  €KCIEPTU3a, HACIHHS  COHSUIHUKY,
CLIbCHKOTOCTIOAAPChKA KYIbTYpa, JaTa B MUHYJIOMY, PETPOCIIEKTHUBHA OI[IHKA.

Beenennsi. byBaroTh BUIIaJKH, KOJM MEpPE]l EKCHEPTOM 3 IPOBEACHHS
TOBAapO3HABYUX €KCIEPTU3 TMOCTA€ THUTAaHHSA OI[IHKH CUILCHKOTOCIIOAAPCHKUX
KYJBTYD, SIKl MAaIOTh CBOi OCOOJIMBOCTI Ta MiJIXOAH M1 Yac MPOBEACHHS €KCIIEPTU3H.
CibChKOrOCHOAAPCHKI KYJIBTYPU BIAHOCSATHCS /0O JOCUTh PO3BUHEHOI'O PHUHKY,
dbepmepchbKi rocrnogapcTBa OPEeHAYIOTh 3€MIII0 3 METOI0 BHUPOILECHHS Ta 30yTy Ha
BHYTPIIIHINA Ta 30BHIIIHIN PUHOK, aJke YKpaiHa € arpapHO0 AEpKaBOIO, CI1aBUTHCSA
CBOIMU TapHUMH YOPHO3EMaMH, CHPHUSTIMBUM KIIMATOM, TOMY €KCIOPTY€E AaHy
MPOYKIIIIO 32 KOPJOH, a TAKOX 3all0BHIOE BHYTPINITHINA PUHOK.

Mera Ta 3amaui gociaimkeHHs. Jlocmiautu 0coOJMBOCTI TOBAapO3HABYOL
eKCIIepTU3U HACIHHS COHSIIHMKY 3a BKa3aHUMH XapaKTepUCTHKaMHU, Ha JaTy B
MUHYJIOMY.

PesyabTaTtu fgocaimzkeHHs i ix o0roBopeHHsi. CilbChbKOTOCHOAAapChKa
KyJIbTypa, 1i BHUPOIIEHHS, IOTJIsiA, 30ip Ta 30epiraHHs BUMAarae JIOTPUMaHHS
YHCENbHUX BUMOT, CTaHAApTIB, aJ)K€ BHUCOKA SKICTh MPOAYKIi Oe3mocepeaHbo
BILIMBAE HA 3/I0POB’ S JIIOJAUHU, 1 € IPIOPUTETOM B I[LOMY.

VY cBOill mpakTUYHIN AISIBHOCTI EKCHEepPT 3 MPOBEACHHSA TOBapO3HABUUX
EKCTIePTH3 3aBXK/IM TPUMAE YBary Ha SKOCTI Ta 0€3MEeYHOCTI TOBapy, OO BiH BIUIMBAE
Ha 3JI0pOB’s CIIOKHMBayYa.

JIis mpuKiagy DOMOBiAa4eM PO3MIISTHYTO CUTYAIlilo, KOJH Tepes] eKCIIepTOM 3
IPOBE/ICHHSI TOBAPO3HABUUX €KCIIEPTU3U CTOITh 3aBJIaHHSI BCTAHOBJIEHHSI pUHKOBOI
BApPTOCTI1 OJIHIET TOHU HACIHHS COHSIIHMKY, Bpoxkato 2024 poky, cranoMm Ha 01 TpaBHs
2025 poky. Tomap 3a SKICTIO IOBHHEH BIJMOBIIATH CTAHJAAPTHUM SIKICHUM
nokazHukam JICTY 7011:2009: natypa 3epHa He meniue 350, omniiiHicts 46%, Bosora
- 10 8%, cMmiTTs - 10 3%, mani 6a30Bi MOKA3HUKH, a00 1HII BIJOMOCTI PO TOBAp SIKi
MOXXYTh OyTHM BKa3zaHl y BIANOBIAHIN crenudikamii. ['paHUYHI MOKa3HUKHU SKOCTI:
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BoJiora - 12%, cmitTs - 10%. 3apaxkeHicTh He Oubie 5 mT/Kr, amopo3is 10 40 mt/100
rp. K4 1o 3,5). Ha ymoBax nocrasku DAP, npasun EXW (incoterms 2020).

Hacinns coHsimHAMKy, K 00’ €KT TOCHIKEHHS, Y BIAMOBIIHOCTI 10 Y KpaiHChKO1
Kkiacudikaiii ToOBapiB 30BHINIHbOEKOHOMIUHOI mdisibHOCTI (mami - YKT3E])
BITHOCUTHCS JI0 TOBapiB TOoBapHOi mo3uilii «HaciHHS COHSANTHUKY TOnpiOHEHE 1 HE
nojapiOHeHe» Tpynu «HaciHHS 1 WI0AM ONIWHUX POCIUH; IHIIE HACIHHS TUIOIU Ta
3epHa; TEXHI4YH1 a00 JIKAapChbKl POCIHMHM; cosioMa 1 pypax», po3auty «IlpoaykTtu
POCIMHHOTO MOXOKEHH [1].

Bignosigao go JICTY 7011:2009 [2]:

HacinHs COHSAIIHMKY HE3aleXHO Big chepu BHUKOPUCTaHHS Mae OyTH Yy
3JI0POBOMY CTaHi, 0€3 caMmo 3irpiBaHHs Ta TEIIOBOTO MOIIKOKEHHS IT1/1 4ac CYIIIHHS;
MaTh BJIACTMBUU 3JI0POBOMY HACIHHIO 3amax (0e3 3arxjoro, MIICHSIBOIO, IHIIUX
CTOPOHHIX 3aIaxiB); MaTH HOPMaJIbHUI KOJIIP BIAMOBIIHO /10 IEBHUX COPTOBUX O3HAK.

Jlo OCHOBHOTO HACIHHSI COHSIIIIHUKY BIJHOCATH IIJIE Ta YIIKOJKEHE HACIHHS
COHSIITHUKY, III0 32 XapaKTEePOM YIIKOKEHb HE BIJHECEHE JIO OJIIHOI Ta CMITTEBOT
JIOMIIIIOK.

3rigHo 3 TepMiHAMU, HaBeJeHUMU B [3]:

Hacinns consiauky — 1e i (cim'ssaka) omiitHoi pocnuau Helianthus annuus.
BoHo € miHHMM KepenoM pociuHHMX KupiB, BitamiHiB (E, PP, rpynu B) Ta
MIHEpaIB, 110 BAKOPUCTOBYIOTHCS K Y XapUOBii MPOMHCIOBOCTI (BUPOOHUIITBO OIii,
KOHJIUTEPCHKI BUPOOH ), TaK 1 B TKY (CMa)KeHe, CUpE).

BpaxoBytoun mocraBieHe Ha JOCTIKEHHSI MUTaHHA Ta 1eHTH}iKalio 00’ €KTa
JOCJIIIDKCHHS, METOI0 JIOCII/KEHHsI € Bu3HaueHHs craHoMm Ha 01 tpaBHs 2025 poky
PUHKOBO1 BapTOCTI OJIHIET TOHM HACIHHS COHSIITHUKY, Bpoxaw 2024 poky, ToBap 3a
SKICTIO TIOBUHEH BIMOBIIATH CTaHAAPTHUM sikicHUM rokazHukam JICTY 7011:2009:
Hatypa 3epHa He MeHIe 350, omiiiHicTh 46%, Bomora - 10 8%, cMitTs - 10 3%, nani
0a30B1 MOKa3HUKH, abO 1HII BIAOMOCTI MPO TOBap sIKI MOXYTh OyTH BKa3zaHl y
BIAMOBIAHIN crienudikartii. ' paHn4YH1 MOKa3HUKHU SKOCTI1: BoJsiora - 12%, emiTTs - 10%.
3apaxkeHicTh He Ounbiie 5 mt/kr, amopo3sis g0 40 mt/100 rp. KY no 3,5). Ha ymoBax
noctaBku DAP, npasuin EXW (incoterms 2020).

Crin 3a3HAYMTH, 10 €KCIIEPTY 3alPOIIOHOBAHO MTPOBECTH JOCTIKCHHSI Ha /ATy,
0 € «IaBHBOIO» IO BITHOIICHHIO N0 JaTH MPU3HAYECHHS EKCHEPTU3U 1 J0 JaTH
CKJIaJlaHHs (3aBepIIIeHHS) BUCHOBKY, a came ctaHoM Ha 01 tpaBHs 2025 poky. Uepes
11 BXXUBAETHCSA TOHATTS «PETPOCIIEKTUBHA OIlIHKa». Taka OIliHKa, $K IPaBHIIO,
MPOBOJAUTHCS B YMOBaX OOMEXEHOCTI BUXIAHOI i1H(oOpMaIi 1100 BiAMOBIIHOTO
CETMEHTY PUHKY, Ha SIKOMY JIaHEe MalfHO pealli3y€eThCA.

CynoBuM ekcrieproM OyJi0o MpoaHai30BaHO BIAKPHUTI iH(MOpMaIliiiHl mKepena,
OB’ s13aH1 3 00’ €KTOM OLIIHKH Ta 1H(POPMAIIi0 MPO YTOU MO0 MOAIOHOTO TOBAPY.

B nmpomeci Takoro momyky Ta mpu BuOopi iHdopmamii 7S OLIHKH
JOCIIIJIPKYBAHOTO TOBapy IiepeBara HajaBajacs CHIBOAAIHHIO 3a HACTyMHUMU
OCHOBHUMHM €JIEMEHTAMU TMOPIBHSHHS: 3a HATyporo 3epHa - He MeHmie 350; 3a
omiiiHicTIO - 46%; 3a BosoricTio - 10 8%; 3a HasgBHICTIO CMITTA - 10 3%; 3a
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IPaHUYHUMH TTOKAa3HUKAMU SIKOCTi: Bojoricth 12%, cmitts - 10%, 3apaxkeHICTh HE
outbmie S mt/kr, amopo3is - 10 40 mt/100 rp.,KY no 3,5.

CynoBuM ekcniepToM OyJI0 MpoaHaIi30BaHO BCl BIAKPUTI iHPOpMaIIiifHi [pKepena,
SK1 He BUKJIMKAIOTh Y HHOTO CYMHIBIB, Ta MOB's13aH1 3 00'€KTOM OIIIHKY Ta 1H()OpMaIlio
Opo Yroaud IIOAO TMOAIOHOrO TOBapy 3a BUIIEBKA3aHUMU XapaKTEPUCTHKAMH,
BU3HAYCHUMU BUXITHUMH JAHUMH.

[1ix yac momyky Takoi iH(popmalii Ha JaTy B MUHYJIOMY TaKOK BCTAHOBJIEHO, 1110
PUHOK HACIHHSI COHSAIIHUKY TOCUTH OOMexeHu# (a0 3a HamaHHsI MIHOBOI 1HpOpMAIIii
arpapHuil pUHOK B [HTEpHET pecypci Ja€ MmaaTHi MOCIyTH, 1110, B CBOIO Yepry HE HaJae
rapanTii, mo 3aTpedyBaHa iH(OpMallid 3a BHILEBKa3aHUMH IMOKAa3HHUKaMU Oyzae B
HasIBHOCTI, aJKe II€ IJ1aTa, B MEepIIy Yepry, 3a 3arajibHui J0CTYyI 0 iHdopMmarlii), a 3a
BKa3aHUMH JETAII30BAHUMU MMOKa3HUKAMH y BIIKPUTHUX 1HPOPMALIMHUX JIKEpelnax,
K1 HE BUKJIMKAIOTh CyMHIBIB Y €KCIIepTa — BIJICYTHIM.

BucnoBku. Ilin yac nOCHiDKEHHSI CLIBCHKOTOCHOAAPCHKOI KYJIBTYpH, a caMme
HACIHHSI COHSIIHUKY Ha JaTy B MHUHYJIOMY EKCIIEPTOM BCTaHOBJICHO MOTO JOCHUTH
0OMEXEHUH PUHOK, Ta HAIBHICTb TUIATHUX PECYPCIB 3a 3aralbHUMA TOCTYII 10 iH(OopMaIlii,
TOJI1 SIK 32 BKa3aHUMHU JICTAJII30BAaHNMH TTOKa3HUKAMH y TIOCTABJICHOMY ITEePE]T eKCIIEPTOM
3aBJlaHHI Ha JIaTy OIIIHKH BIJKPHTI JpKepena iHdopMarllii B3araii BiICYTHI.

3 4oro MoXxHa 3p0OUTH HACTYITHUI BUCHOBOK, 110 32 pe3yJIbTaTaMU MPOBEICHOTO
MONIYKY CYJOBHM €KCIIEPTOM HE 3HAWJIEHO OJHOTO MPOMOHYBAaHHS IMPOIAXKY
noAi0HOro TOBapy Ha 3a3HayeHy AaTy, a came ctaHoM Ha 01 tpaBus 2025 poky, a came
BiJICYTHICTH I[IHOBUX IIPOIO3HUIIIH 32 BUBHAYCHUMH XapaKTEPUCTHKAMH.

Tomy y 3B’s3KYy 3 BIJICYTHICTIO y CYJIOBOT'O eKcriepTa iHdopMallii 3a BU3HAYCHUMHU
XapaKTEPUCTUKAMH 111010 TIPOJIAXKY Ta MPONOHYBAHHS HA PUHKY YKpaiHU CTaHOM JIaTy
OI[IHKU, OOMEXEHHSI PUHKY BUIBHUX, JOCTYMHUX Ta Oe30raTHuX iHGOpMaliiHuX
pecypciB 3 1H(pOpMaIIi€lO MO0 MPOAAXKY CLILCHKOTOCIONAPCHKUX KYJIbTYp, a caMe
cranoM Ha 01 TpaBHs 2025 poky ToBapy, MOAIOHOTO A0 00 ’€KTY OCIHIIKCHHS,
BU3HAYUTH PUHKOBY BAapTICTh OJIHIET TOHU HACIHHS COHAILIHUKY, Bpoxato 2024 poky,
(ToBap 3a AKICTIO MOBHHEH BIAMOBIJATU CTAHJAPTHUM SIKICHUM TokazHukam JICTY
7011:2009: natypa 3epHa He mente 350, omniiinictb 46%, Bojora - 10 8%, CMITTS - 110
3%, nani 6a30Bi MOKa3HUKH, a00 1HII BIIOMOCTI IPO TOBAp SIKI MOXYTh OyTH BKa3aHi
y BianmoBigHIN crienmdikaiiii. I'paHrYHI MMOKa3HUKK SKOCTi: Bojora - 12%, cMmiTTS -
10%. 3apaxenicts He Outbiie 5 mt/kr, amOpo3ia no 40 mwt/100 rp. KY no 3,5), Ha
ymoBax moctaBku DAP, mpasun EXW (incoterms 2020) - HE € MOXJITHBUM.

Cnucok BUKOPUCTAHMX JKePeJT
1. TIIpo Muthuii Tapud Yxpainu [Enextponnmii pecypc] : 3akoH Ykpainu Bin
04.06.2020 Ne 674-IX // baza nanux «3akoHomaBCTBO Ykpainu» / BepxoBna Pana
VYkpainu. URL: https://zakon.rada.gov.ua/go/674-20 (nata 3Bepaenns: 22.07.2026).
2.  Consmnuk. Texuiuni ymoBu : JICTY 7011:2009. — [Yuunuii Bixg 2011-07-01].
— KwuiB : [lepkcnoxuBcranaapt Ykpainu, 2010. — 7 ¢
3. Haciuug consimiauky [Enexrponnuii pecypce] / Bikinesisi: BilbHA €HIUKIOMTE/.
URL: wikipedia.org (nara 3BepHeHHs: 22.07.2026).
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POJIb MOTUBAIIII B 3ABE3NEYEHHI EOEKTUBHOCTI
YHPABJIIHHS IEPCOHAJIOM OPTAHI3AILIL
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CTapUINil BUKJIa1a4

Kadenpa MeHeKMEHTY, EKOHOMIKU Ta TYPU3MY
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IIumycrok Ipuna IropiBua

3100yBayvKa BUIIO1 OCBITH 0aKalaBPCHKOTO PiBHS
JIpBiBCchKHi 1HCTUTYT [IpAT « BH3 «MAVII», Ykpaina

EdexTuBHicTh PYHKITIOHYBaHHS CydyaCHMX OpTraHi3alliil aeaasi O1IbIe 3aJIeKUTh
BiJI 3/IaTHOCTI KEPIBHUIITBA 3a0€3MEUUTH pallilOHATbHE BUKOPUCTAHHS JIIOJICHBKOTO
Kamitany. B ymoBax QuHaMi4HMX 3MIH €KOHOMIYHOTO CEpeloBHINA, HudpoBizalii
YOPaBIIHCBKUX TMPOLIECIB, PO3BUTKY I1HHOBALIMHUX TEXHOJOTIM Ta TMOCUJIEHHS
KOHKYpEHIlli 0coOIMBOro 3HaueHHs HaOyBae (QopMyBaHHS €(PEKTUBHOI CHCTEMH
MoTuBaIlli nepcoranry. Came MOTHBAIlisl BU3HAYAE PIBEHB 3aIIKaBJICHOCT ITPaIlIBHUKIB
y JOCATHEHHI CTpaTeriyHUX LIe oprasizailii, CIpuse 3pOCTaHHIO MPOyKTUBHOCTI
npaiyi, pPo3BUTKY MPOGECIHHUX KOMIIETEHTHOCTEH 1 (POpMyBaHHIO KOPIOPATHUBHOT
KyJbTypU. 3a TakuX YMOB JOCHIPKEHHS POJII MOTHBAIlll B CHUCTEMI YINPABIIHHS
MEePCOHAIOM Ha0yBa€ BAXKJIMBOT'O TEOPETUYHOTO Ta MPAKTUIHOT'O 3HAYCHHSI.

[Ipo6GnemaTka MOTHBALll MEPCOHATY € MTPEAMETOM AOCIHIKeHHS O0ararbox
3apyODKHUX 1 BITYM3HSHUX HAYKOBIIB. TeopeTrnuHi OCHOBH MOTHBAIIl{ OyiH 3aKiaeHi
y mpaisix A. Macnoy, ®@. I'epubepra, JI. MakKnennanna, B. Bpyma, JI. MakI peropa,
aK1 copMyBaiu 0a30B1 KOHIEIIII 00 TPUPOJIU JIIOJACHKUX MOTPeO, CTUMYIIIB Ta
TPYAOBOI MOBEAIHKHA. 3HAYHUN BHECOK Y PO3BUTOK Cy4acCHHUX ITIIXOIB O MOTHBAITIi
nepcoHany 3pobunu ykpainceki gociigauku A. Konort, O. ['pimHoBa, M. Cemukina,
JI. bana6anosa, O. Capnak Ta 1HIII.

OnHiero 3 OCHOBHHMX (DYHKIIH MEHEIKMEHTY € MOTHBaIlis, sika 3abe3reuye
CHIOHYKaHHS MPALiBHUKIB 10 €(pEeKTUBHOIrO BHUKOHAHHS NpodeciiiHuX 00O0B'A3KIB Ta
JOCSATHEHHS CTpaTeriyHuX Iijied opranizamii. Ha BiamiHy Big aaMiHICTpaTHBHUX
METO/IIB YIIPaBJIIHHS, 0 IPYHTYIOTHCS Ha KOHTPOJII Ta perjlaMeHTYBaHH1 JAisSTIbHOCTI
MepCoHaTy, MOTHBAIliA COpsiMOBaHa Ha (OPMYBaHHSI BHYTPIIIHBOI 3aIlIKaBICHOCTI
MpaliBHUKIB y pe3ysbTaTax BiacHoi mpaiil. CamMe ToMy cydacH1 oprasizariii aemai
qacTile MePeXOAsITh Bl TPATUIIHHOI CHCTEMH CTUMYJIOBAHHS JO KOMIUIEKCHOTO
MOTHBAIIHHOTO YMPABIIHHSA, IO MOEIHYE MaTepialibHi, COIialbHI, IICHXOJOTIUHI Ta
npodeciiiHl YUHHUKHA PO3BUTKY NepcoHaiy [1].

VY HaykoBili JiTEepaTypli MOTHBAIlS PO3TIANAETHCA K CKIQAHUA TPOIIEC
(GbopMyBaHHS CIIOHYKaJIbHUX MOTHUBIB, SIKI BU3HAYAIOTh ITOBEIHKY JIFOJUHU B TPYAOBIH
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nismbHOCTI. BinmoBigHo mo0 iepapxii motped A. Macnoy, moBeaiHKa IpalliBHUKA
3QJICKUTh BiJl CTYNEHs 3aJ0BOJIEHHS MHoro (hi3i0NOrIYHUX, COLIAJIBHUX Ta
npodeciitnux motped. @. ['epudepr, HOCTKYIOUN YMHHUKA TPYIOBOI JiSTBHOCTI,
OOTpyHTYBaB HEOOXIJHICTh PO3MEXYBaHHS TirieHIYHUX ¢akTopiB 1 ¢HakTopiB
MOTHBAIIi], TOBIBIIY, IO CaM€ MOXKJIMBICTH MpodeciiiHoi camopeanizallii, BU3SHAHHS
pe3ynbTaTiB  mpail Ta Kap'€pHOTO 3pOCTaHHs 3a0e3MevyloTh JOBrOTpPUBAJE
MIJBUILEHHA MPOAYKTUBHOCTI mpaii. CBoero yeproto B. Bpym 10BiB, 110 pIBEHb
MOTHBaIlli Oe3mocepeIHh0 3aJeKUTh BiJl OYIKyBaHb IMpAIliBHUKA MI0JI0 OTPUMAHHS
0a)kaHOTO pe3yabTaTy Ta BUHATOPOJIH 3a JOCITHYTI pe3ynbTaTu [1-2].

[TpakTrka QyHKITIOHYBAaHHS Cy4aCHUX OpraHi3arliii CBiI4NTh, IO €PEKTUBHICTh
CUCTEMHU YINPABIIHHA TEPCOHAJIOM 3HAYHOI MIPOK BHU3HAYAETHCSA 3JIATHICTIO
KEpIBHUITBA 3aCTOCOBYBATH KOMIUIEKCHMM MIJIXiA 10 MOTHBauli MpamiBHUKIB [3].
MarepiajibHe CTUMYJIOBAHHS TMPOJIOBXKYE 3aJMIIATUCA BAXJIMBUM UYWHHHUKOM
3a0€3Me4YeHHs] HAJIEKHOTO PIBHS TPYAOBOI aKTUBHOCTI, IPOTE HOro e€(eKTUBHICTH
ICTOTHO 3pOCTa€ 32 YMOBU MOEIHAHHS 3 HEMaTepialbHUMU MeToJaMu MoTuBarlii. [{o
TaKuX 1HCTPYMEHTIB HaJIeXaTh”
npodeciiiHe HaBYaHHS;

MIBUIICHHS KBasi(iKallii;

y4acTh NEPCOHANY y MPUUHATTI YIPABIIHCHKUX PIILIECHbD;

- JIeNeryBaHHS MOBHOBAXKEHb;

- BHU3HAHHSA NPOQECiiiHUX TOCATHEHB;

- MOJIMBOCTI Kap'epHOr0 NPOCYBaHHS;

- THYYKI YMOBH TIparli;

KOPIOPATHBHI MPOTPaMU PO3BUTKY;

HNIATPUMKA  COPUSITIMBOrO  TICHXOJOTIYHOTO  KJIIMAaTy B KOJIGKTHBI.
BukopucranHs 3a3Hau€HUX IHCTPYMEHTIB crpuse (HOPMYBAHHIO BHCOKOI'O pPIBHS
OprasizaiiiHoi BiIJaHOCTI MPALIBHHUKIB, PO3BUTKY iXHBOI 1HILIATUBHOCTI Ta
BIJIMOBIAAIBHOCTI 32 Pe3yJIbTaTH AISUTbHOCTI MIANPUEMCTRBA.

OT1xe, MOTHBALlIA € OTHUM 13 KJIIOYOBUX YMHHUKIB 3a0€3MeueHHs €()eKTUBHOCTI
YOPaBJIIHHS TEPCOHANIOM, OCKUIBKM BHU3HAuYa€ pIBEHb MPOJYKTUBHOCTI TIpaili,
npodeciitHoi aKTUBHOCTI Ta 3aJIydeHOCT! TMpaIliBHUKIB JIO JIOCATHEHHS IIUIeH
opranizamii. EexTnBHa MOTHBAaIIIIfHA cCHCTeMa TMOBUHHA MOEIHYBATU MaTepilayibHI i
HeMaTepiaJibH1 CTUMYJIM, BpaXOBYBATH 1HIUBITyaIbH1 TOTPEOU MEPCOHATY Ta CIIPUSITH
npodeciiiHOMy PO3BUTKY MpPAIIBHUKIB. Y Cy4acHHX yMOBaX OCOOJHMBOTO 3HAYCHHS
HaOyBa€ BIPOBA/KEHHS THYYKHMX MOTHBAIIMHUX MEXaHi3MIB, fKi 3a0€3Medyl0oTh
M1IBUIIICHHSI PEe3YyJIbTaTUBHOCTI TISUIBHOCT1 MEPCOHAITY, 3MIIHEHHS
KOHKYPEHTOCIIPOMOKHOCT1 OpraHi3allii Ta ii CTaJIuii pO3BUTOK.

Cnncox BUKOPUCTAHUX JIKepeJT
1. ®enumun I'. B., Kopansor C. 0. MoTuBamniiiHuii moTeHIial MEHEIKepa SK
JeTepMiHaHTa €e(peKTUBHOCTI yIpaBiiHHs nepcoHaioM. EdexktuBHa ekonomika. Ne 10.

2025. C. 1-13. URL : https://doi.0org/10.32702/2307-2105.2025.10.121%20
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Ta pOJl MOTHBAIl B YIPaBIiHHI NEPCOHANOM MiAnpueMcTBa. EkoHOMIKa Ta
cycniabeTBO. 2022. Ne 44. https://doi.org/10.32782/2524-0072/2022-44-25

3. ®emumuu I'. B.(2025). BmnuB MoTuBallli Ha eQEKTHBHICTh YIIPaBIIHHS

nepcoHanoM. AKTyallbHI MUTaHHA y cy4acHiid Haymil. Cepisa «Exonomika». Ne 7 (37).
C. 162-171. https://doi.org/10.52058/2786-6300-2025-7(37)-162-171

AKI ®PAKTOPU CHOI'OJHI HAUBILJIBIIE BIIJINBAIOTH
HA EOEKTUBHICTDH YIHPABJIIHHA BUPOBHUYUMHAU
PECYPCAMMU AT'PAPHOI'O HIAITPUEMCTBA

Ieopo SA.1.

K.€.H., JIOLIEHT,

Kyapina A.B.

MaricrTp

Kadenpa MmenemxmeHTy iMeH1 rpodecopa
JI.I. MuxaitnoBoi

AHoTamigs. VY Te3ax JOCHIIKEHO Ccy4yacHl (akTopH, sKi BHU3HAYAIOTh
e(hEeKTUBHICTh YIPaBIiHHSA BHPOOHHYUMH pECypcaMH arpapHoro MiAMpUEMCTBA.
Po3rnsHyTo posib GpiHaHCOBHX, MaTepialbHO-TEXHIYHUX, TPYIOBUX Ta OpraHizaliiHuX
YMHHUKIB y 3a0e3MeyYeHH] pe3yJbTaTUBHOCTI IIsJIbHOCTI mianpueMcTsa. [IpoBeneno
aHaJli3 OCHOBHMX MOKa3HHKIB (yHkuioHyBanHs TOB «ABIC 3EPHOTPEH/I» 3a
2023-2025 poku, BU3HAYEHO TEHJEHLII 3MIHU JOXOAYy, NPUOYTKOBOCTI, aKTUBIB Ta
TPYJIOBOTO MOTEHIIany miampueMctBa. OOrpyHTOBaHO, MO0 KIOUYOBUMHU HAMPSIMAMHU
MiJBUIICHHSA €(EeKTUBHOCTI YIPAaBIIHHS BUPOOHUUUMH PECypCcaMH € OINTHUMI3aIlis
BUTpAT, YAOCKOHAJCHHS IUIAaHYBaHHS, PO3BUTOK KaJpOBOrO MOTEHIaly Ta
BIIPOBA/HKEHHS Cy4acHUX 1H(HOPMAIIITHUX TEXHOJIOT1H.

KurouoBi ciaoBa: BUpOOHMYI pecypcH, arpapHe MIIINPUEMCTBO, YIPABIIHHS
pecypcaMu, €(QEeKTUBHICTh MEHEKMEHTY, MaTepiaibHO-TeXHIYHAa 0a3za, TpPyI0Bi
pecypc, udpoBizaltis.

Beryn. V cywacHux ymoBax GyHKIIOHYBAaHHS arpapHUX MiAIMPUEMCTB MATAHHS
e(DeKTUBHOTO  YMpaBIIHHA BUPOOHUUMMH pecypcaMu HaOyBae  0COOJMBOT
akTyanbHOCTi. OOMEXEHICTh PECYPCIB, 3pOCTaHHS BapTOCTI MAaTEplaJIbHUX PECYPCIB,
HECTAaOUIBHICTh  PUHKOBOTO  CEpPEAOBHINA Ta  HEOOXIIHICT,  MIJIBHIICHHS
KOHKYPEHTOCIIPOMOXKHOCTI ~ MPOAYKI[I  BUMAaraloTh 3aCTOCYBaHHA  CydYacHUX
YIOPaBIIHCHKUX MiAXOAIB.BUpoOHUYI pecypcu arpapHoOro mianpueMcTBa GOpMYyOTh
OCHOBY HMOro TOCHOAAPCHKOI [ISJIBHOCTI Ta BKIIOYAIOTH 3€MENbHI, TPYAOBI,
MaTepiaJbHO-TeXHIUHI Ta (iHaHcoBl pecypcu. EdekTuBHICTH X BHUKOPUCTAHHS
BU3HAYA€ pPIBEHb BUPOOHWUYMX BHUTpPAT, (IHAHCOBI pE3yJIbTATH Ta MOMIJIMBOCTI
MOJAIBIIOT0 PO3BUTKY MiANMPUeEMCTBA.OCOOIMBO BAKIMBUM € JOCTIKEHHS (PaKTOPIB
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BIUIMBY HA YMPAaBIIHHS PECYpPCHUM IMOTEHIIIAJIOM arpapHuX MiJIPUEMCTB, OCKUIBKH
caMme SIKICTh YIPaBIIHChKUX PIllIEHb BU3HAYAE 3/1aTHICTh MIIPUEMCTBA a/IallTyBATUCS
710 30BHINIHIX BUKJIUKIB Ta 3a0€3MeuyBaT CTa0UTbHI PE3yIbTaTH IsUTHHOCTI.

Meta Ta 3amau4i gocaigxeHHss. MeToro TOCTIKEHHS € BU3HAYEHHSI OCHOBHUX
¢dakTopiB, AKI BIUIMBAIOTh HA €()EKTUBHICTH YMPABIiHHS BUPOOHHUYMMHU pecypcamu
arpapHoro miAPUEMCTBA, a TAKOXK OOIPYHTYBAaHHSI HAMPSAMIB 1X YIOCKOHAJICHHS.

Jl5is mocSATHEHHS TTOCTABICHOI METH BU3HAYCHO TaKi 3aBJIaHHS:

® JIOCIIIUTA POJb BUPOOHUYUX PECypCiB Yy  JISTIBHOCTI — arpapHoro
H1IPUEMCTBA;

® [IPOBECTH AaHali3 OCHOBHUX MOKa3HMKIB JismibHOcTi TOB  «ABIC
3EPHOTPENI»;

® BU3HAYMTH KJIIOUYOBI (PakTopu BIUIMBY Ha e(EKTUBHICTh YyIpPaBIIHHSA
pecypcamu;

® 3amnpOINOHYBATH HANPSMU BJOCKOHAJIICHHS] CHCTEMHU YMPABIIIHHS BUPOOHHUYNM
MOTEHII1AJIOM ITiIMPUEMCTBA.

Pe3yabTaT q0c/iTKeHHs: Ta IX 00roBopenHsi. J[0CIiPKeHHs] TPOBOIUIIOCS HA
6a3i TOB «ABIC 3EPHOTPEN/I», sike 3xilicHioe misubHiCTh y cdepi arpapHoro
BUPOOHMIITBA Ta TOB’si3aHE€ 3 BUKOPUCTAHHSM 3HAYHOTO OO0CATY BHUPOOHUYUX
pecypciB. AHamii3 misutbHOCTI TignmpueMcTBa 3a 2022-2025 poku mokaszas, 1110 OTHUM
13 KIouoBHX (akTopiB €(EKTUBHOCTI yHOpaBIiHHA pecypcamMu € ¢iHaHCOBA
CTaOUIBHICTh MIJIPUEMCTBA Ta WOT0 3/aTHICTh 3a0€3MeuyBaTh 3pOCTaHHS MAcIITa0l1B
TISUTBHOCTI.

Tabmuus 1 — @inancosi pezynsratu 2020-2025 pokn

Mporxosz Ha 2026 pik 2025 2024 2023 2022 2021 2020

Aoxip, 9211527892 927 071000 2 1078 687 000 2 7513340002 413 564 000 2 — 759 462 000 2

S~ _— -0.64% -14.06% +43.57% +81.67%

Ywucnii npnbyTok 23308 0002 384430002 58 939 000 2 -9229 000 2 — 32620002
PenrabenbHictb 2,51% 3,56% 7,84% -2,23% — 0,43%
AxTuBM 358 546 000 2 4308250002 3837470002 259900 000 2 — 2792220002
30608 'A3aHHA 3162260002 4118130002 3109670002 246059 000 2 — 2598830002
CepepHA 3apnnata 40 oNoAaTKyBaHHA 217212 167272 14 020 2 11908 2 — —
KinbkicTb npauiBHukis 17 107 95 96 — —

[loxip Ha npayiBHUKa 7923 6842 10081187 2 7908 7792 4307958 2 — —

Jlxepeno — ckpinmot 3 Opendatabot

[IpoBenennii aHaymi3 CBIAYUTH, IO MPOTATOM JTOCHIIKYBAaHOTO TEPIOay
HiATPUEMCTBO JIEMOHCTPYBAJIO 3HAUHE PO3IIMPEHHS MaciuTabiB aismpHOCTI. Jloxina
TOB «ABIC 3EPHOTPEMI» 36inbmuBcs 3 413,6 mita rpH y 2022 porti 10 927,1 M
rpH y 2025 poui. HaiiBuioro 3HaueHHs nokasHuk jpocsr 'y 2024 pomi — 1078,7 muH
TPH, 110 CBITYMTH MPO BHCOKHI PIBEHBb TOCMOAAPCHKOI AKTUBHOCTI MiATPUEMCTBA.

Bonnouac ananiz ¢iHaHCOBUX pe3yJbTaTIB MOKA3ye, IO OJHUM 13 HAHOLIbII
BaroMux (akTopiB BIUIMBY Ha €(PEKTHBHICTh YHPAaBIIHHSA PECypcaMu € KOHTPOJb
Butpar. Ilicas orpumanHs 30utky y 2022 pomi migmpuemctBo y 2023 porri
chopmyBano yuctul mpuOyToK y po3mipi 58,94 muH rpH. OpHaK y HACTYIHI POKHU
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cnioctepiranocs Woro ckopoueHHs A0 23,31 muu rpH y 2025 pori. Lle cBiguuth mpo
HEOOXIAHICTh YJAOCKOHAJEHHS CHUCTEMH YIIPABJIIHHS BUTpaTaMH Ta IIiJIBUIICHHS
e(eKTUBHOCTI BUKOPUCTAHHS PECYPCIB.

BaxmBuM (pakTopoM po3BUTKY MIANPUEMCTBA € CTaH MaTepialbHO-TEXHIYHOT
6a3u. 3pocranHs BaptocTi akTuBiB A0 430,8 MuH TpH y 2024 pori CBIAYUTH MPO
30UTBIIIEHHSI PECYPCHOTO MOTEHITIATy MiANMPUEMCTBA, OHOBJICHHSI BUPOOHUYOI 0a3u Ta
PO3ILIMPEHHS MOKIIMBOCTEH rOCMOAapCHKOIL MISITBHOCTI.

Oxpemy poiib BIIIPalOTh TPYJIOBI pecypcu. 3a JOCHIKYBaHUH Mepiof
YUCEIbHICTh MpaIiBHUKIB 301bIIHIIacs 3 96 1o 117 ocib, a cepenns 3apobiTHa I1aTa
3pocna Maibxke y 1,8 paza. lle MO3UTHMBHO XapakTepusye KaJpOBY TMONITUKY
MIJIMPUEMCTBA, OJJHAK OJHOYACHO MOTpeOye MIABUILNEHHS MPOAYKTUBHOCTI Tpalli Ta
€(EeKTUBHOCTI BUKOPUCTAHHS IEPCOHAITY.

Ha ocHOBI npoBeieHOro aHasnizy MOKHa BU3HAYUTH OCHOBHI (PaKTOpH BILTUBY HA
e(peKTUBHICTb YIpaBIiHHA BUpoOHI4YnMH pecypcamu TOB « ABIC 3EPHOTPE [T».

E®EKTUBHICTbH
YIPABJIIHHSA

BUPOBHUYUMU
PECYPCAMU

MarepiaJjibHo-
TeXHiYHi
(paxTopn

dinancosi
(paxrTopn

BUTpATH,

TEXHIKA, aKTUBH!
puOyTOK < a,a

Tpynosi Opranizauiini
(axTopu (paxTopn

MOTHUBALlIS uQpoaizaris,
nepcoHary TUTAaHYBaHHS

Pucynox 1 — OcHoBHi ¢akTopu e()eKTUBHOCTI YIIpaBIIiHHSI BUPOOHUUNMH pECYpCcaMu
* JI>kepeno — y3araJlbHEeHO aBTOPOM

JIo OCHOBHUX HampsMiB YJOCKOHAJICHHs YIPaBIiHHS BUPOOHHUMMHU pecypcamMu
MIIIPUEMCTBA HAJIEKATh:

1.OnTumizaliist BUTpaT PECypCiB IUIIXOM MOCTIHHOTO aHaIi3y CTPYKTYpPH BUTPAT
Ta MONIYKY MOKJIMBOCTEH iX CKOPOUYCHHSI.

2.BrnpoBakeHHs HUGPOBUX TEXHOJIOT1H YIIPaBIiHHS, K1 103BOJISITH IOKPAIIUTH
KOHTPOJIb BUKOPHUCTAHHSA pECypCiB, IUIaHYBaHHS BHUPOOHMUYMX TMPOLIECIB Ta
OTIEPATUBHICTh MPUUHSTTS YIPABIIHCHKUX PIIICHb.
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3.ITinBuiieHHs epeKTUBHOCTI YIIPABIIHHS IEPCOHATIOM YEPE3 PO3BUTOK CUCTEMU
MOTHBALIi, TPOQeCciiiHOro HaBYaHHS Ta OLIIHIOBAHHS PE3YyJbTaTUBHOCTI MPAIIBHUKIB.

4.YTOCKOHAJICHHS] CHUCTEMH IUJJaHYBaHHS PECypCHOTo 3ale3leueHHs, UI0
JIO3BOJINTH OUIBIII TOYHO BHU3HAYATH TOTPEOM MIANMPUEMCTBA y MaTepiajibHUX,
TeXHIYHUX Ta (DIHAHCOBUX pecypcax.

BucnoBku. VY pesynbpTari MNPOBEACHOTO JOCHIIKEHHS BCTAHOBJICHO, IO
€(eKTUBHICTh YNPABIIHHSI BHUPOOHHUYMMH PECYpCaMU arpapHoro IMiANnpueMCTBA
dbopMyeThCS i BIUIMBOM KOMIUJIEKCY B3a€MOTOB’si3aHUX (PakTopiB: (piHAHCOBUX
pe3ynbTaTiB, pIiBHS BUTpAT, CTaHy MaTeplalbHO-TEXHIYHOI 0a3u, KaJpoBOTO
MOTEHITIAy Ta SKOCTI ymhpaBmHChKkMX mporeciB. Ha mpukmangi TOB «ABIC
3EPHOTPEI7II[» JIOBEJICHO, 1110 MIAMPUEMCTBO Ma€ 3HAYHUN PECYpCHHM MOTEHITiaN Ta
3IaTHICTh 3a0e3nedyyBaTH BHCOKI OOCATM TOCHOAAPChKOI [isiabHOCTI. BomHouwac
3HIDKCHHSI PIBHS PEHTA0ENbHOCTI B OCTaHHI POKH CBIAYUTH MPO HEOOXIIHICTH
YAOCKOHAJIEHHS CHCTEMH YINPABIIHHS BUTpaTaMu Ta MIABUUIEHHS €(EKTUBHOCTI
BUKOPUCTaHHS pecypciB. [lepcrnekTUBHUMU HampsiMaMyd PO3BHUTKY MiAMPUEMCTBA €
nudpoBizalis yopaBIiHCHKUX IIPOIIECIB, ONTHUMI3allisl PECYpCHOro 3a0e3nedyeHHS,
MiABUIICHHS MPOAYKTUBHOCTI Mpalli Ta BOPOBAHKEHHS CyYaCHUX METO/IB KOHTPOJIIO
e(eKTUBHOCTI BUKOPUCTAHHSI BUPOOHUUUX PECYPCIB.
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Kadenpa MeHePKMEHTY Ta JIOTICTHKH,

[IpuBaTHUI BUIIMI HABUAJTBLHUM 3aKi1a]l « CBPONEHCHKUI YHIBEPCUTET

3 oYaTKOM aKTUBHHUX OOMOBHX [l mMpobiieMa TOCTYIy 10 TUTHOT BOAM HaOyma
KPUTHUYHOTO XapakTepy. PyliHyBaHHS cHCTEM BOJIO- Ta €JIEKTPONOCTaYaHHsI IPU3BEIIO
710 TOTO, M0 MUJTBHOHU TPOMASH ONMUHUIIMCA B YMOBaxX OOMEXKEHOTO ab0o MOBHICTIO
B1JICYTHBHOTO Boji03a0e3neueHHs: y 2022 porti 6J113bk0 4,6 MITH 0C10 Maiii 0OMexXeHU !
JOCTYII JI0 BOJH, TOM1 SIK 3arajoM MOHaa 6 MIIH JIFOACH 3MyIeH] MOASHHO OOPOTUCS
32 MOXJIMBICTH OTpuUMaHHs TUTHOI Boaw [l]. Taki oOcraBuHU CBigYaTh TMPO
TpaHCcOpMaIlil0 BOJOMOCTa4aHHS 3 0a30BOI KOMYHAJIBHOI MOCIYTH y KPUTHYHHI
(hakTOp ryMaHiTapHOI O€3MeKH.

Cnig 3a3HayuTH, 110 BUKOPHUCTAHHS BOJAHHUX pECypciB Ta 00 €KTIB BOIHOL
1HOPACTPYKTYpH AK IHCTPYMEHTY BEJICHHs BIMHU a00 IIJIEH JJIA aTaK € XapaKTEPHOIO
TEHJICHII€I0 CYyYacHUX 30pOMHUX KOH(DIIKTIB, OCOOJIMBO B yMOBax ypOaHI30BaHUX
TEPUTOPIN. Y 3B 3Ky 3 IIUM MDKHAPOIHA CIIUILHOTA aKIIEHTYE yBary Ha He0OX1THOCTI
dbopmyBaHHS e(PEKTUBHUX MEXaHI3MIB 3aXHCTy BOJHOI I1H(PPACTPYKTypH Ta
3a0e3neueHHs] TyMaHITapHUX MOTped IMUBLILHOTO HaceleHHs. B BiifHM pocii mpoTu
VYkpaiHu nuTaHHs BOJHOI O€3MEKH Ta rapaHTOBAHOI'O BOJ103a0€3M1EUEHHS HACEICHHSI
HaOyu 0COOJIMBOI aKTYaJIbHOCTI, IEPETBOPUBIINCH HA OAWH 13 KIIFOYOBUX €JIEMEHTIB
HaI[lOHAJIBHOI Oe3mekH [2, ct. 3].

Oco0MBICTIO POCIACHKO-YKPATHCHKOT BIMHU € Te, [0 BOHA CTajia MEpIIUM Yy
HOBITHIH icTOpii JMtoacTBa 30pOWHUM KOHQIIKTOM Ha €BPOIEHCHKOMY KOHTHHEHTI,
SAKUW BIIOYBAEThCS B YMOBAaX CTPIMKOTO PO3BUTKY Ta MIMPOKOTO 3aCTOCYBAHHS
BHUCOKHMX TEXHOJIOT1M — COIIaIbHUX MEPEX, MOOUTbHUX Ta/IKETIB, CUCTEM IITYYHOTO
IHTENEeKTy, OOMOBHX O€3MIJIOTHUX JITaJbHUX arapaTiB, TMOTYXHUX 3aco0iB
paaioeneKTpOHHOT OOPOTHOM Ta IHIIMX JOCITHEHb Cy4yacHOi nuBLIi3anii [3].

3a Takux yMOB (DaKTHMYHO BIJCYTHE TMOHSTTS «YMOBHOTO THIIY», OCKUIbKH
YPaKEHHSI MOXYTh 3a3HAaBaTU 00 €KTU KPUTUYHOI IHPPACTPYKTYpHU, PO3TAIIOBAHI Ha
3HA4YHIM B1ICTaHI1 Bij palloHIB Oe3mocepeIHbOro BeAeHHs O0oroBux aii. Lle cTBoproe
J0IaTKOB1 PU3UKHM ISl (DYHKI[IOHYBAaHHSI CHUCTEM J>KUTTE€3a0€3MCUCHHST HACEIICHHS,
30KpeMa CHCTEM BOJIOMOCTaYaHHSI.

BignoBimHo mo panux IIIBMAKKMX OIIHOK 3aBJaHOl IIKOAWM Ta IMOTped Ha
BimHOBNeHHs (RDNA) [4], migroroBnennx CBiToBUM OaHKOM, YpsaoMm YKpaiHw,
€pponeiicbkum Corozom Ta Opranizamiero O6’eqnannx Hamiit y cmiBmpami 3
MDKHAPOJHUMHU TapTHEpaMu, 001OBI A1l B YKpaiHi MPOXOAMIIN Pi3HI 32 IHTEHCUBHICTIO
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eTanu. Y mepiili MicsIl TOBHOMACIITa0HOTO BTOPIrHEHHS 3HAYHUX PYHHYBaHb 3a3HAIN
MICTa, TPOMAJM Ta PErioHH, Hacammepe] Ha TUMYAcOBO OKYNOBaHUX TEPUTOPIAX,
BogHOouUac 13 KBiTHS 2022 poky YkpaiHa BiIHOBUJIA KOHTPOJIb HAJl 3HAYHOIO YaCTHHOIO
paHile OKymnoBaHUX TeputTopiil. [3 xoBTHsS 2022 poky cmocTepiraiocs CyTTEBE
MOCUJICHHS! PaKeTHUX YyJapiB Ta aTak OE3MUIOTHUX JITAIBHUX arapaTiB Mo o0’ €KTax
KPUTUYHOI 1H(GPACTPYKTYPH, HacaMIIepel EHEPreTUYHO1 Ta KUTIOBOI, 110 TTPU3BEIIO
JI0 MacoBUX MepeOoiB y MOCTauyaHHI €JIEKTPOeHeprii, Boau Ta Temia. Y 2023 porri
TPUBAJU PETYyJApPHI aTaku Ha 1HPPACTPYKTypy, 30Kpema pyiHyBaHHsI KaxoBchKoOi
ripoenexkTpocranuii y uepBHI 2023 poKy CHPUYMHMIIO MACIITa0HY TEXHOTE€HHY
KaracTpody Ta MOBEHI, B SKUX MOCTpaxkaano Onm3bko 80 HacelneHUX MYyHKTIB, a
TaKOXX 3pocjia 1HTEHCHUBHICTH yAapiB Mo TMOpTOBiM iHMpacTpykTtypi Opjecbkoi Ta
MukonaiBcbkoi obisactei 1 periony Jynato. [Tounnaroun 3 2024 poky, 60iioBi aii Ta
pakeTHi yjaapu HaOyJlud 3arajJbHOHAIlIOHAJIBHOTO XapaKTepy, OXOIUTIOIYN SIK
npu(POHTOBI TEPUTOPIi, TAK 1 TIIMOOKUN THII, MPU I[LOMY 3HAYHUX YPaKEHb 3a3Haja
KpUTUYHA 1HQPACTPYKTypa, 30KpeMa EHEpPreTHYHa Ta TPAHCIOPTHA CHUCTEMH, IO
CTBOPIOE CYTTEBl PHUBUKU JJs1 (PYHKIIOHYBaHHS CHCTEM BOJONOCTAaYaHHS Ta
CTaOUTBHOCTI KUTTE3a0E3MEUCHHS HACETICHHS 10 BCii TepuTopii Ykpainu [4, cT. 25].

Bceworo napasi noctynHo 5 3BiTiB RDNA, sk1 oxomoroTs niepion Big 24.02.2022
poky 1o 31.12.2025 poky. OCHOBHI JlaHi II0JI0 MPSIMUX MOIIKOKEHb HAPOCTAIOYUM
MiJICYMKOM HaBeJIeHO Yy Tadumii 1.

Ta6mums 1. [TopiBHSHHS 3aBIaHOT IKOIH, 30UTKIB Ta TOTPEO HA BITHOBJICHHS, 3araIbHOI Ta
chepu BOJOMOCTaYaHHS Ta BOJOBIABEICHHS.

3BIT 3aranbHi moka3zHuku, mupA noa. CIIA BogomnoctayanHs Ta BOJOBIABEACHHS,
mipa o, CIHA
Ixoma 30UTKH IToTpeba Ixonma 30uTKH IToTpeba
RDNA1 97,4 252,0 348,5 1,3 6,8 5,4
RDNA2 134,7 289,1 410,6 2,2 7,5 7,1
RDNA3 152,5 499.3 486,2 4,0 11,6 11,1
RDNA4 176,1 588,8 523,6 4,6 12,7 11,3
RDNAS 1951 666,7 587,7 7,8 14,4 17,5

CdopmoBano Ha ocHOBI [4; 5]

VY miaxo/ii 10 TPOIIOBOI OI[IHKK BUKOPUCTOBYBAJIOCS TaKe PO3YMIHHS: MIKOAA —
11e TIPSIMI BUTPATH, TIOB’sI3aH1 31 3HUIIEHHSM aKTHBIB, SIKi OI[IHIOIOTHCS 32 BAPTICTIO iX
3aMIIIEHHsS]  aHAJIOTIYHUMM; 30UTKH — EKOHOMIYHI BTpaTH, CHPUYHHEHI
MOIIKO/KEHHAM AaKTHUBIB Ta HACIIJKaMH BTOPTHEHHS;,; MOTpeOM — BUTpaTH Ha
BIJIHOBJICHHSI, ajie BKE B 1HIIIN SKOCTI, TOOTO 3a npuHunom «Build Back Better» —
«Kparie, Hix O0yno» [4, cT. 16].

Jlani Tabmuii 1 cBiguaTh Mpo Te, mo chepa BOAONOCTaYaHHS Ta BOJOBIIBEICHHS
3 KOXXKHUM POKOM BIMHM Aeaani Ouibliine nmepedyBae y Gokyci atak 3 OOKy JepiKaBH-
arpecopa, 1o MiATBEPKY€EThCA K aOCOTIOTHUMHU, TaK 1 BITHOCHUMH MOKa3HUKAMH.
Tak, sikio yactka chepu BOJONOCTauYaHHS Ta BOJOBIJIBEICHHS Y 3aralIbHOMY 00Cs31
nonrko xeHb BianosigHo 10 RDNAT (ctanom Ha 01.06.2022 poky) cranoBuna 1,3 %,
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To 3a nanuMu RDNAS (cranom Ha 31.12.2025 poky) Bona 3pocna 1o 4,0 %, ToOTO
(dakTuyHO  BiIOyJOCS  TpUKpaTHE  30UIBIIEHHS YacTKM  OO0’€KTIB  BOAHOI
1HGPACTPYKTYpH y 3arajibHiid CTPYKTYpPI 3aBAAHOT IITKOIH.

[Ile onmHMM cepllO3HMM BHUKJIMKOM JJisi Ha/JaBadiB MOCIYT BOJOMOCTAYaHHS €
[IeCTIpSMOBaH] aTaku Ha eHepreTHuHy cucreMy Ykpainu. Ctanom Ha 01.01.2026
POKYy MpsMa IIKOJA BiJ TakuxX dik omiHoeTbesa y 24,8 mupa pon. CIIA, tomi sk
NOTpeON Ha BIJHOBJICHHSI €HEPreTUYHOIO0 CEKTOPY CTaHOBIATH OJu3bKo 90,6 mupn
non. CIIA [5, c. 17]. 3a yac moBHOMAcCIITAOHOTO BTOPTHEHHS pOCilichka (eaepartis
3niicauia noHaa 5900 atak Ha 00’ €KTH YKpaiHChKOI eHepreTuku [6]. Taki oOcTaBUHU
Oe3mocepeIHbO BIUIMBAIOTH 1 HA TISUIBHICTD MIANPUEMCTB BOJIOTIOCTAYaHHS, OCKUIBKU
00’€KTH BOJOMPOBIIHOTO TOCHOAApPCTBA MOXKYTh MiANagaTH T TUIAaHOBI abo
M03aIlJIAHOBI (EKCTPEH1) BIAKIIOYEHHS €JIEKTPOEHEPrii, 1[0, CBOEIO YEPIror0, BILUIUBAE
Ha 3JIaTHICTh Oe3MepepBHO HA/IABATH MOCIYTH BOJOIOCTAYaHHS.

[HxeHepHui 3aXUCT 00’ €KTIB BOJIOMIOCTAYaHHS HE 3aBXK/IU € TEXHIYHO MOMIIMBUM
a00 eKOHOMIYHO BHUIIPaBJaHUM, OCOOJIMBO 3 OTJISIy HA PI3HUM CTaH 1HOPACTPYKTYpPH,
il 3HOIIIEHICTh, OOMEXKEH1 (DIHAHCOBI pecypcH Ta crenudiuHi pU3UKH KOKHOT OKpEeMOi
cuctemMu. ToMy B Cy4acHHX yMOBax Jenaji OUTbIIOro 3HAa4eHHS HaOyBae HE JIUIIIE
b13u4He YKPUTTS YU MOJEPHI3allii OKPEeMHUX CHOpPYJ, & KOMIUICKCHE ITi/IBUICHHS
CTIMKOCTI BOJIONOCTAYaHHS Yepe3 pe3epBYBaHHS [KEPEN BOJM, MIIKIIOUEHHS
abTEPHATUBHUX BO03a00PiB, TyOIIOBaHHS KPUTHYHHUX BY3JT1B, KUTHI[IOBAHHS MEPEK,
CTBOpPEHHS 3amaciB 00JIaJHAaHHS 1 MaTepialiB JUisl aBapiitHOrO pEMOHTY, 3a0€3MeUeHHs
PE3EPBHOTO €NIEKTPOKUBJICHHS, HAJIC)KHUM T0OIp HACOCHOTO OOJaJHAaHHA Ta 3aXUCT
nepcoHaiy. Taki pillieHHs MaloTh (OPMYBATUCS HA OCHOBI JIOKAJBHOTO MJIAHYBaHHS
«3HU3Y Bropy», OCKUIBKM came TpoOMaJH Ta HajaBadi MOCIYr HailKkpaile 3HaITh
dbakTHYHMI CTaH CBOIX 00’€KTIB, BY3bKI MICHS CHUCTEMH Ta peajbHI 3arposu ii
oe3nepepBHiit po0oTi. BogHouac y 6ararbox BUMaAKax JOLUIBHO OI[IHIOBATH HE JIUIIIE
MO>KJIMBICTh 3aXHCTY HasIBHUX 00’ €KTIB, a i EKOHOMIYHY OOTPYHTOBAHICTh CTBOPEHHS
HOBHX a00 pe3epBHUX PIlIEHb, IK1 MOKYTh OJJHOYaCHO BUKOHYBATH (PYHKIIIT OCHOBHUX
1 COpUATH MOJEpHI3alli CUCTEeMHM Ha 3acajlax eHeproe(eKTHUBHOCTI Ta OE3MeKH.
[ToBHICTIO yCYHYTH BOEHH1 PU3HKH ISl BOJOTIOCTaYaHHSI HEMOXJIMBO, OJTHAK CUCTEMH,
10 MalOTh KUJIbKa JIKEPEN BOAM, B3aEMOIIOB I3aH1 MEpeXi, pe3epBHE 00JIaJHAHHS Ta
MITOTOBJIEH] YIIPABIIHCHKI PIIICHHS, 3HAYHO Kpallle BUTPUMYIOTh MONTKOHKCHHS 1
HIBU/IIIE BIAHOBIIIOIOTHCS.

CamMe ToMy mojanbllie AOCTIIKEHHS BBaXJAA€MO 3a MOTpIOHE CHpsiMyBaTH Ha
BUJIIJICHHS OE3MEKOBOr0  YMPaBIIHCHKOTO KOMIIOHEHTa SIK TIEpeNliK MpaKTUK,
BUKOHAHHSI SIKUX CHPUATUME MIJBUILECHHIO OE3MEKU Ta CTIMKOCTI BOJOMOCTAYaHHS,
KU TIPOTIOHYETHCS JOJATH O IHCTPYMEHTY CAaMOOIIIHKN MaJNX HaJlaBadiB MOCTYT —
«IHCTpyMEHT I1JBUILLIEHHS YIPaBIIHCHKO-OPraHi3aliifHoro MOTEHIIaTy
MOCTAaYaJIbHUKIB MOCTYT BOJOIOCTaYaHHS Ta BOJAOBIABEICHHS, SIKUI MPEACTABICHO Y
nociimkeHHl A. KaByna «CamooIliHKa BIaCHOTO CTaHy SIK 1HCTPYMEHT ITiJIBUIIICHHS
CTaJIOCTI AISUIBHOCTI HaJaBadyiB MOCIYTd BOAOIOCTAYAHHS Y HEBEJIMKUX POMaJax»

[7].
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3 orjsay Ha CydYacHI BUKJIMKH JIONIJIBHO JOMOBHUTH HAsBHI YIPaBIIHCHKI
KaTeropii okpemoro kateropiero «besreka Ta 3aXUCT BOAOIIOCTAYAHHS, [0 OXOTLTIOE
TaKi yIpaBIiHCHKI MPAKTUKU:

[TinmpuemMcTBO Mae 11aH 3a0e3MeueHHsI CTIMKOCT1 BOJIOTTOCTaYaHHS

Jl>xepena BOJOMOCTa4aHHsS Ta HACOCHI CTaHIii 3a0e3MedyeHi pe3epBHUMHU
JpKepesiaMu KUBJICHHS (TeHepaTOpaMu, COHTYHUMU €JIEKTPOCTAHITISIMH TOIIO)

VY pa3l JOBroTpUBAIOro BIIKJIIOYEHHS eJeKTpoeHeprii (moHan 24 TroAuHK)
MIIIPUEMCTBO CIIPOMOMKHE MIATPUMYBATH PEKUM BOJOTOCTAYaHHS HE MeHIne 12
roJIuH Ha 100y.

[TigmpueMcTBO 31HCHIOE BOJOTIOCTAYaHHS 3 MI3EMHUX JKEPEIT (CBEPAJIOBUH)

HazemHi 00’ekTH cucTeMH BOJIONOCTayaHHs (BO/103a00pH, HACOCHI CTaHIIi,
pe3epByapu, BOJOHAIIPHI OAIITH) € 3aXUIIIECHUMU a00 MalOTh PEe3EpPBHI MOTYKHOCTI /
JTyOTFOBaHHS

[TinmpuemMcTBO Mae Ha CKJajax 3amac KpUTUYHO HEOOXIHOro OOJaJHaHHS Ta
MaTepiaiiB Il ONEPaTUBHOTO pearyBaHHs y pa3l MOIIKOKEHHSI Ha3eMHUX 00’ €KTIB
BOJIOTIOCTaYyaHHS

[TigmpueMcTBO Mae TpaHCHOPTHI 3aco0U sl MiABE3E€HHS Ta PO3MOALTY MUTHOI
BOJIU

O0’exkT BOJAHOI IHPPACTPYKTYpU, HA SAKUX HpallOe IEepCcoHaN, OO0IaJHaHI
YKPUTTSAMU TSI 3a0€3eUeHHs HOTo Oe3MeKu

OTxe, 3ampoNoOHOBAaHE JONOBHEHHSI 1HCTPYMEHTY CAaMOOLIHKH KaTeropi€ro
«besmeka Ta 3aXHCT BOMOMOCTAYaHHS» MAa€ HE JIUIIE TIarHOCTUYHE, a W MPAKTHYHE
yIPaBIIHChKE 3HAYEHHSI, OCKUIbKHU J]a€ 3MOT'Y MaJIUM HaJlaBayaM MOCIYT KOMIUIEKCHO
OLIIHUTH BJIACHY T'OTOBHICTB JI0 CyYaCHUX O€3MEKOBUX BUKIIMKIB 1 BU3HAYUTH CJIa0Ki
Micist B opranisaiii Ge3rnepepBHOrO HaJaHHS MOCIYrH. VeThcs He Mpo OKpeme
TEXHIYHE PIMICHHS, a MpO MEepeliK YIPaBIIHCHKUX MPAKTUK, IO OXOIUIIOIOThH
IUTAaHYBaHHS CTIMKOCTI BOJIOTIOCTAYaHHsI, 3a0€3MEeYeHHSI EHEPTreTHYHOT CTPOMOKHOCTI,
BUKOPHUCTAHHS MIA3EMHUX JDKEpes, 3aXUCT abo NyOroBaHHS Ha3eMHHX OO0 €KTIB,
HasBHICTh KPUTHUYHO HEOOXITHUX MaTepiaiiB 1 00JIaIHAHHS, MOKJIUBICTh IM1IBE3CHHS
MUTHOT BOAM Ta 3a0e3MeueHHs Oe3MeKd NepcoHany. Takuil KOMIOHEHT J03BOJISIE
NepeiTH BiJ 3arajbHOI KOHCTATalli PU3UKIB 0 NPAKTUYHOIO IHCTPYMEHTY IiX
OIIHIOBAHHS Ta TMpiopHTe3allii, cropusitoun (HOPMYBaHHIO OUIBII MiATOTOBIEHOT,
aJanTHUBHOT ¥ YNPaBIIHCHKU CIPOMOXKHOI CHCTEMH BOJOIOCTa4aHHS, 34aTHOI
MIATPUMYBATH JKATTEBO BAXJIMBY IOCIYTY B yMOBaX BOEHHOTO HYacy Ta IHIUX
KPU30BUX CUTYAIIH.
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Abstract

Nursing education in Georgia has undergone substantial transformation over the
past decade in response to healthcare reforms, European integration, and the growing
demand for a competent nursing workforce capable of meeting contemporary
healthcare challenges. Recent legislative reforms, including the regulation of the
nursing profession, implementation of updated national educational standards, and
introduction of continuing professional development requirements, have
fundamentally reshaped nursing education and professional practice. The alignment of
Georgian nursing education with the principles of the European Higher Education Area
has encouraged educational institutions to redesign curricula around measurable
learning outcomes, clinical competencies, patient safety, and evidence-based practice.
At the same time, significant progress has been achieved in strengthening clinical
education, expanding simulation-based learning, and improving quality assurance
mechanisms.

The effectiveness of a healthcare system largely depends on the professional
preparation of the nursing workforce, including their knowledge, skills, and capacity
for continuous professional development. In the twenty-first century, the healthcare
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sector faces new challenges, including population aging, the rising prevalence of
chronic diseases, the rapid advancement of medical technologies, digitalization, and
increasing expectations regarding the quality of healthcare services. Under these
conditions, traditional models of nursing education are gradually being replaced by
Competency-Based Education (CBE), whose primary objective is to develop not only
theoretical knowledge but also practical, communication, analytical, and leadership
competencies. In Armenia, the modernization of nursing education is also driven by
the country's integration into the European Higher Education Area, the implementation
of the principles of the Bologna Declaration, and the alignment of educational
programs with international standards for quality assurance.

Keywords: nursing education, Georgia, Armenia, competency-based education,
nursing curriculum, clinical education, simulation, healthcare reform, professional
nursing.

Competency-Based Nursing Education in Georgia and in Armenia

Competency-based education (CBE) has become the cornerstone of nursing
education reform in Georgia and in Armenia. Unlike traditional educational models
that primarily measure theoretical knowledge, competency-based education focuses on
graduates' ability to integrate knowledge, clinical skills, professional attitudes, ethical
principles, communication, and clinical judgment in real healthcare settings. This
educational philosophy aligns closely with international recommendations and reflects
the evolving expectations placed upon modern nursing professionals.

Contemporary nursing curricula in Georgia increasingly integrate biomedical
sciences, nursing theory, clinical reasoning, communication skills, ethics, patient
safety, public health, and evidence-based practice into cohesive educational programs.
Rather than studying these disciplines in isolation, students are encouraged to develop
integrated clinical competence through case discussions, problem-solving activities,
simulation exercises, reflective learning, and supervised clinical practice. This
integrated approach better reflects the realities of modern healthcare, where effective
nursing practice requires simultaneous application of multiple competencies.

The educational role of faculty members has also evolved considerably.
Traditional lecture-based instruction is increasingly complemented by active learning
strategies such as case-based learning (CBL), problem-based learning (PBL), team-
based learning (TBL), simulation-based education, and structured reflective exercises.
These methodologies encourage students to develop clinical reasoning, critical
thinking, decision-making, and professional confidence while promoting greater
engagement with the learning process.

In this context, vocational education institutions have become increasingly
important contributors to nursing workforce development. Institutions such as Tbilisi
First Medical school illustrate the practical implementation of competency-based
nursing education within the vocational education sector. Through outcome-oriented
curricula, extensive clinical practice, simulation-based skills training, and close
collaboration with healthcare institutions, the college represents the broader national
effort to prepare clinically competent nursing professionals whose education reflects
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both international standards and the healthcare priorities of Georgia. Rather than
functioning independently from national reforms, such institutions demonstrate how
competency-based educational principles are being translated into everyday
educational practice across the country.

In Armenia, Competency-Based Education (CBE) in nursing is an educational
approach that focuses on the development of measurable and practical professional
competencies by the learner. Unlike the traditional approach, which primarily
emphasizes the transmission of knowledge, the competency-based model assesses the
extent to which future nurses are able to apply their knowledge effectively in real
clinical settings.

At the Levon Sargsyan Medical College, the core competencies of nursing
education include:

« the ability to make sound clinical decisions;

« ensuring patient safety;

« the application of evidence-based practice principles;

« effective communication with patients and multidisciplinary healthcare teams;

« the use of healthcare information technologies;

« adherence to professional ethics;

« leadership and independent decision-making.

The implementation of Competency-Based Education contributes to enhancing
graduates' competitiveness in the labor market, reducing medical errors, and improving
the overall quality of healthcare services.

The priority directions for the further development of nursing education in
Armenia (at the Levon Sargsyan Medical College) may include:

« the comprehensive implementation of competency-based educational programs;

« the development of simulation-based learning centers;

« the integration of Evidence-Based Nursing (EBN) into nursing curricula;

« education and training in the application of digital health technologies and
artificial intelligence tools;

« the implementation of joint educational programs in collaboration with
international universities;

« the promotion of nursing research and scholarly activities;

« the development of a system for continuing professional education and lifelong
learning.

These initiatives will contribute to strengthening nurses' professional
competencies, improving the quality of healthcare services, and enhancing the
competitiveness of Armenia's healthcare system.

Clinical Education and Simulation-Based Learning. Assessment and Quality
Assurance in Georgian Nursing Education

Clinical education represents the foundation of nursing preparation and has
become one of the principal areas of reform within Georgian nursing education. While
theoretical knowledge remains essential, contemporary nursing curricula increasingly
recognize that professional competence can only be achieved through meaningful
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clinical experience that enables students to apply scientific knowledge in real patient
care settings. Consequently, the modernization of clinical education has become a
national priority as educational institutions seek to prepare graduates capable of
practicing safely, independently, and collaboratively within multidisciplinary
healthcare teams.

Current nursing curricula require students to participate actively in patient
assessment, nursing care planning, implementation of evidence-based interventions,
infection prevention, medication safety, documentation, patient education, and
interdisciplinary communication under appropriate supervision. Clinical placements
are increasingly structured around predefined learning outcomes that correspond to
national competency standards, allowing students to progressively develop
professional autonomy throughout their education.

Vocational education institutions have also contributed significantly to the
expansion of simulation-based learning. Tbilisi First Medical school, for example, has
incorporated simulation and competency-based practical training into its nursing
programs as part of its broader educational strategy. The integration of simulated
clinical scenarios with supervised clinical practice reflects the national movement
toward experiential learning and provides students with opportunities to develop
technical skills, communication, clinical reasoning, and professional confidence before
entering increasingly complex healthcare environments.

Despite these differences, the overall trajectory of nursing education in Georgia
demonstrates a clear commitment to continuous quality improvement. Increasing
collaboration between educational institutions, healthcare providers, accreditation
agencies, and professional organizations has strengthened accountability and
contributed to the gradual harmonization of nursing education with European
educational standards while maintaining responsiveness to national healthcare
priorities.

European Integration and the Significance of the Bologna Process in
Armenia. Legal Framework for the Development of Nursing Education in
Armenia

Armenia has been a member of the Bologna Process since 2005, with the objective
of contributing to the establishment of the European Higher Education Area (EHEA).
The fundamental principles of the Bologna Process include:

« a three-cycle degree system (Bachelor's—Master's—Doctoral);

« the implementation of the European Credit Transfer and Accumulation System
(ECTS);

« academic mobility for students and faculty members;

« common standards for quality assurance in higher education;

« educational programs based on learning outcomes.

The implementation of these principles in nursing education contributes to
improving the quality of education, facilitating the mutual recognition of qualifications,
and expanding the professional opportunities of Armenian nurses in the international
labor market.
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The legal framework for nursing education reforms in Armenia is established
through both national legislation and international commitments.

The principal legal documents include:

1. The Constitution of the Republic of Armenia, which guarantees the right to
education.

2. The Law of the Republic of Armenia on Education, which defines the general
principles of national educational policy.

3. The Law of the Republic of Armenia on Higher Education and Science, which
regulates the organization of higher education, quality assurance, academic mobility,
and the implementation of learning outcomes—based educational programs.

4. Decisions of the Government of the Republic of Armenia concerning the
organization of higher education, educational programs, and the National
Qualifications Framework.

5. Armenia's international commitments undertaken within the framework of the
Bologna Process, which are aimed at integration into the European Higher Education
Area.

These legal foundations enable higher education institutions to implement
learning outcomes—based curricula, adopt modern assessment methods, and establish
effective quality assurance mechanisms.

Conclusion

The transformation of nursing education in Georgia represents one of the most
significant developments in the country's healthcare system over the past decade.
Legislative reforms, modernization of educational standards, alignment with the
European Higher Education Area, and the regulation of the nursing profession have
collectively reshaped the preparation of the nursing workforce. These reforms have
shifted nursing education from a predominantly knowledge-based and physician-
oriented model toward a competency-based approach that emphasizes clinical
reasoning, patient-centered care, professional accountability, and evidence-based
practice.

An important characteristic of the Georgian educational system is the
complementary contribution of vocational colleges and higher education institutions to
nursing workforce development. While universities provide academic preparation,
research competencies, and leadership development, vocational institutions play a
crucial role in preparing clinically competent practitioners capable of entering the
healthcare workforce. The growing implementation of competency-based curricula,
simulation-based learning, and structured clinical education across both sectors
demonstrates a national commitment to improving nursing education irrespective of
institutional type. Educational institutions such as Tbilisti First Medical
school exemplify this transformation by integrating outcome-based education,
practical skills training, and close collaboration with healthcare providers into their
educational model, thereby contributing to the preparation of practice-ready nursing
professionals.
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The transformation of nursing education is one of the strategic priorities of
Armenia's healthcare and education sectors. The implementation of Competency-
Based Education (CBE), the adoption of European educational standards, and the
continuous improvement of the national legislative framework contribute significantly
to enhancing the quality of nursing education and increasing the competitiveness of
nursing professionals.

Future reforms should focus on modernizing educational curricula, expanding
clinical training opportunities, integrating digital technologies into nursing education,
and strengthening research capacity. These efforts will help ensure that nursing
education in Armenia aligns with international standards and prepares highly qualified
nursing professionals capable of meeting the evolving demands of modern healthcare.

In conclusion, Georgia and Armeni has established a solid foundation for the
continued modernization of nursing education. The reforms implemented in recent
years have strengthened educational quality, enhanced professional accountability, and
promoted the development of a nursing workforce capable of responding to the
evolving healthcare needs of the population. Continued commitment to competency-
based education, quality improvement, and evidence-based practice will further
strengthen the nursing profession and contribute to the resilience and effectiveness of
the Georgian healthcare system.
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In the modern conditions of the development of the information society,
digitalization is one of the key factors in the transformation of the educational sphere.
The active introduction of information and communication technologies changes not
only the forms of organization of training, but also significantly affects the content and
nature of the professional development of pedagogical workers. In this context, the
problem of finding effective scientific approaches to improving the system of advanced
training of teachers becomes particularly relevant.

Digitalization of education involves the systematic introduction of digital
technologies into all components of the educational process. It opens up wide
opportunities for access to educational resources, ensures mobility of learning and
contributes to the implementation of the concept of lifelong learning. In our opinion, it
is thanks to digital technologies that the professional development of teachers acquires
fundamentally new characteristics — flexibility, individualization and continuity.
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A significant sign of transformation is the change in approaches to the
organization of professional training of teachers. Traditional forms of advanced
training are gradually supplemented and partially replaced by distance courses,
webinars, online platforms and professional networks. This allows teachers to
independently determine the content and pace of learning, form individual educational
trajectories and promptly respond to the challenges of the educational environment.

In this regard, the professional role of the teacher is also changing. If earlier the
teacher acted mainly as a source of knowledge, today he increasingly performs the
functions of a facilitator, mentor and organizer of educational activities. Such a
transformation requires the development of new competencies, among which digital
competence occupies a leading place. According to the recommendations of the
European Digital Competence Framework for Teachers (DigCompEdu), it includes the
ability to use digital resources, organize learning in an online environment, evaluate
the results of the activities of education seekers and ensure the safe use of technologies.

An important aspect of professional development is also the activation of non-
formal and informal education. The digital environment creates conditions for the
functioning of professional communities, within which teachers exchange experience,
discuss current problems and implement innovative practices. In our opinion, it is
precisely such forms of interaction that contribute to the development of professional
reflection and the formation of readiness for constant self-improvement.

The issue of pedagogical expediency of using digital technologies requires special
attention. Their use should be justified and correspond to the didactic goals of training.
We believe that the effectiveness of digitalization depends not so much on the level of
technical equipment as on the ability of teachers to integrate technologies into their
own professional activities.

Among the promising areas of development of the system of professional training
of teachers, it is advisable to highlight the introduction of blended learning models, the
development of a competency-based approach and the implementation of the concept
of lifelong learning. They allow for the combination of different forms of education,
contribute to the flexibility of the educational process and meet modern requirements
for the professional activity of a teacher.

Thus, the digitalization of education is a powerful factor in the transformation of
the professional development of teaching staff. It changes the content, forms and
mechanisms of professional training, contributes to the formation of new competencies
and opens up wide opportunities for teachers' self-realization. At the same time, the
effectiveness of these processes depends on the level of readiness of the education
system for changes and the availability of appropriate support. Prospects for further
research are related to the development of innovative models of professional
development for teachers and the analysis of their effectiveness in the context of the
digital transformation of education.
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Summary. One patient with multiple sclerosis can have several types of cephalgia
at once. Acupuncture diagnostics for cephalalgia allows you to look at its mechanism
in a new way, is able to reveal the functional system involved in the pathological
process. Cephalgias are often occur as concomitant diseases. In patients with multiple
sclerosis, cephalalgias occur much more often. In combination with medical treatment,
it is advisable to conduct acupuncture, which should be based on the data of
acupuncture diagnostic methods. A total of 216 patients with a diagnosis of multiple
sclerosis with different forms of course were examined. Headaches in patients were
diagnosed according to the criteria for the diagnosis of cephalgias of the International
Headache Society 2004 and 2013-2018.

Key words: multiple sclerosis, headaches, pathophysiological mechanisms,
acupuncture diagnostics.

Introduction. In many diseases, headaches are as comorbid nosologies: this
applies, in particular, to multiple sclerosis (MS), where headaches make up a
significant percentage of all accompanying pathology. In patients with MS, headaches
of various genesis occur much more often than in the general population [1,2,3,4,5].
For example, according to Kister et al., 2010 [4], the frequency of migraine in patients
with MS (both men and women) is three times higher than in the general population.
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As for the negative impact of headache on the course of MS, there is evidence that
among patients with migraine, depression and additional pain syndromes are more
pronounced [5].

Among different methods in the combined treatment of cephalalgia, acupuncture
(AP) methods are respected. AP for cephalgias is indicated both due to its powerful
pain-relieving mechanisms and due to the fact that it is able to improve the psycho-
emotional state, and is able to remove excessive pathological impulses, mainly vagal,
which occurs against the background of the pathology of the affected organ and causes
the prolongation of cephalgias [6].

Purpose. To identify headaches in MS patients and analyze them from a modern
perspective and according to the views of traditional Chinese medicine (TCM).

Research results. In patients with MS, migraine headaches were the first, tension
headaches were the second, and cervicogenic headaches were the third. Like all
headaches, the causes are associated with the activation of the trigeminal-vascular
complex[7]. According to current understanding, the mechanisms that cause them are
vascular, muscle tension, and neuralgic. The mechanisms of AP to improve the pain
symptoms due to headache and quality of life in headache in MS patients [6,7,8,9,10]:
inhibiting CGRP neuropeptide release; reducing the overexpression of inflammatory
factors such as IL-1B, COX2 and PGE2; inhibiting central sensitization by modulating
neurotrophic factors and neurotransmitters; changing the function and structure of brain.

Headache in patients with MS, we analyzed from a modern perspective[11], and
according to the views of TCM [6,7,12]. If considered from the standpoint of TCM,
more often refers to syndromes of the type of “headache due to internal pathogenic
factor causing the lesion”: this headache is usually chronic, with moderate sensations,
such as vague or “empty pain” with dizziness. The headache is long-lasting, aggravated
by overexertion, or periodic. Mainly, there are signs of “deficiency”, however, there
are also signs of a combination of “deficiency”, with “excess”, “Wind”, “CHI
stagnation” and “Blood stagnation”.

The total group of MS patients with headaches included 50 (23.5%). The group I
included 24,11.1% of patients with various headaches. The group II included 26,12.0%
of patients with various headaches. The faults were as follows: migraine (31,14.4% -
total , group 1 - 26,12.0%, group II - 19,8.8%), tension headache — 12, 5.6%,
cervicogenic headache — 10, 4.6%), trigeminal neuralgia — 7, 3.2%), myofascial facial
pain — 4, 1.9%, odontogenic facial pain — 10,4.6%, ophthalmogenic facial pain due to
optic neuritis - 12, 5.6%, arthrogenic facial pain due to temporomandibular joint
arthropathy — 7, 3.2%.

At the same time, monomodal type of headache(the presence of one type of
headache in one patient) occurred in 21 patients (21, 9.7% - total, group I -14, 6.5%,
group II -7,3.2%), polymodal type of headache (the presence of two or more types of
(the presence of two or more types of pain in one patient) in one patient) - in 29 patients
(29,12.5% - total, group I -10,4.6%, group II -19,8.8%).

The prevalence of different types of headache in MS patients, analyzed from a
modern perspective, depending on the division into groups, is shown in table 1.

143



Proceedings of the 5™ International Scientific and Practical Conference
"Scientific Progress: Theories, Applications and Global Impact"
August 3-5, 2026, Braga, Portugal

—— ]

Ak EUROPEAN OPEN
ﬁ? SCIENCE SPACE

Table 1. Prevalence of different types of headache in patients with MS

Indicator group I, abs.,% group II, abs.,% Total, abs. , %
Number of patients with different 24,11.1% 26,12.0% 50, 23.5%
types of headache

Type of headache:

migraine 26,12.0% 19,8.8% 45,20.8%
tension headache 2,0.9% 10,4.6% 12,5.5%
cervicogenic headache 3,1.4% 7,3.2% 10,4.6%
trigeminal neuralgia - 7,3.2% 7,3.2%
myofascial facial pain - 4,1.9% 4,1.9%
odontogenic facial pain 6,2.8% 4,1.9% 10,4.6%
ophthalmogenic facial pain dueto | 7,3.2% 5,2.3% 12,5.6%
optic neuritis

arthrogenic facial pain due to - 7,3.2% 7,3.2%
temporomandibular joint

arthropathy

monomodal type of headache 14, 6.5% 7,3.2% 21,9.7%
polymodal type of headache 10,4.6% 19,8.8% 29,12.5%

Patients of the group II had a longer duration of MS (7.4 years vs. 5.3 years in
group I), more significant disability according to the EDSS (4,3+1,21 points vs.
3,42+1,1 in group I), greater severity of fatigue manifestations according to FSS (4,5
+ 1,3 points vs. 3,3 + 0,9 in group I), as well as more pronounced manifestations of
pain on the VAS (4,8 = 1,6 points vs. 3,1 £ 1,3 in group I). According to the type of
course of disease in MS patients with headaches, relapsing-remitting for 20 (20, 9.6%
- total, group I -12,5.6%, group II -8,3.7%) prevailed, while relapsing-progressive
accounted for 17 ( 17, 7.9% - total, group 1 -7,3.2%, group II -10, 4.6%), primary
progressive for 11 ( 11,5.1% - total, group I — 4,1.9%, group II -7,3.2%), secondary
progressive - for 2 ( 2, 1,0% - total, group I — 1,0.5%, group II -1, 0.5%).

We also managed to find out that migraine headache is associated with
exacerbation of MS and often precedes it. In MS patients with migraine headache,
neuropathic headaches and pain syndromes of other localization were also significantly
more common.

In the general group of MS patients with headaches, the syndrome of TCM
"Congestion CHI liver" was significantly more frequent (p < 0.05). In group II, in
comparison with group I, among MS patients with headaches, the syndrome of TCM
"Congestion CHI liver" was significantly more frequent (p < 0.05). (table 2).

Table 2. Analysis of the prevalence of the syndromes of TCM in MS patients with headaches
in the aspect of comorbidity

Syndromes of TCM in patients with MS | group 1, abs., % | group II, abs.,% Total, abs.,%
(n=24) (n=26) (n=50)

"Spleen CHI deficiency" 4,1.9% 5,2.3% 9,4.2%

"YIN deficiency of the liver and kidneys" | 7,3.2% 5,2.3% 12, 5.6%

"Congestion CHI liver" 11,5.1% 18,8.3% 29,13.4%
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Discussion. According to the modern classification of pain in MS A. Truini et al.
[1], these patients have several types of pain: most often neuropathic, or neurogenic
(usually directly related to the destruction of the myelin sheath of nerve formations),
and nociceptive, less often mixed pain and other types of pain.

Many authors want to adapt AP diagnostic methods (in particular, syndromic
diagnostic methods of TCM) to specific cephalalgias and determine algorithms for
their diagnosis. There is also an opinion that it is advisable to conduct larger studies to
assess the effectiveness of AP diagnostic methods for cephalalgias of different origins
(primary, secondary), as well as to study the mechanisms of therapeutic influence of
AP methods for different cephalalgias [6,7,13,14].

Conclusions. 1. Such factors are related associated with the development of
cephalalgia in patients with MS can be distinguished: longer duration of the disease,
relapsing-remitting and relapsing-progressive course, more significant disability. 2.
Cephalgias in MS patients more often occur against the background of the syndrome
of TCM "Congestion CHI liver". 3.There are need for further research and controlled
trials to effectiveness of AP diagnostic methods for cephalalgias of different origins.
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Abstract. The present study aimed to investigate the morphogenesis of the
muscles and blood vessels of the human thoracic region during the prefetal period of
prenatal development. Histological examination of human prefetuses revealed the
sequence of structural differentiation of muscular and vascular components and the
patterns underlying the establishment of their topographic anatomical relationships.
The arterial and venous segments of the vascular bed were shown to develop
heterochronously, whereas the differentiation of muscular structures was accompanied
by the gradual establishment of their definitive spatial organization. These findings
expand current knowledge of the coordinated morphogenesis of the thoracic region
during early human prenatal development.
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Introduction. The formation of the structures of the thoracic region during human
prenatal ontogenesis is accompanied by the coordinated development of skeletal
muscles, the vascular bed, and other components of the thoracic wall. These
developmental processes follow a well-defined temporal and spatial sequence,
determining the subsequent topographic organization of the thoracic region [1-3].

Despite the considerable body of research devoted to human embryogenesis, the
sequence of morphogenesis of the thoracic musculature, the development of the
thoracic vascular bed, and the establishment of their topographic anatomical
relationships during the prefetal period remain insufficiently understood [3-5].
Particular attention should be paid to the temporal patterns of structural differentiation
of individual thoracic muscles as well as arterial and venous vessels, since these
processes are essential for understanding normal prenatal development and provide a
morphological basis for interpreting congenital malformations of the thoracic wall.
Recent studies have demonstrated the morphological variability of the pectoralis major
muscle during the fetal period and highlighted the crucial role of the SDF1/CXCR4
signaling pathway in the development of the thoracic and abdominal wall musculature,
emphasizing the importance of investigating the early stages of their morphogenesis
[6, 7].

Aim and Objectives of the Study. The aim of the study was to determine the
morphogenetic features of the muscles and blood vessels of the thoracic region and to
identify the patterns underlying the establishment of their topographic anatomical
relationships during the prefetal period of human ontogenesis. To achieve this aim, the
structural differentiation of the thoracic muscles, the morphogenesis of the arterial and
venous components of the vascular bed, and the establishment of their topographic
anatomical relationships were investigated.

Results and Discussion. The study was performed on serial histological sections
obtained from 10 human prefetuses with a crown—rump length (CRL) of 30.0-60.0
mm, stained with hematoxylin and eosin.

In prefetuses with a CRL of 30.0 mm, the initial stages of differentiation of the
pectoralis minor muscle were identified. Its primordium was represented by an
irregularly shaped mesenchymal condensation. Individual muscle fibers originating
from the primordia of the upper ribs were loosely arranged. Dense aggregations of
mesenchymal cells surrounding the sternal primordium indicated active formation of
the connective tissue component of the thoracic wall.

Within the loose mesenchymal tissue between the lateral thoracic wall and the
primordia of the clavicle, scapula, and proximal humerus, the axillary artery was
identified. The thoracoacromial artery, branching from the axillary artery, extended
from the inferior border of the clavicular primordium toward the inferior margin of the
pectoralis major muscle primordium. The arterial wall exhibited active histogenetic
differentiation. Although its structural organization remained incomplete, the outlines

147



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

of the future vascular tunics composed of cellular and early fibrous elements were
already distinguishable.

The primordia of the external intercostal muscles closely adjoined the inferior
borders of the ribs and extended toward the sternum. Adjacent bundles of the internal
intercostal muscles together formed the upper intercostal spaces. Lateral to the pectoralis
minor muscle primordium, the biceps brachii muscle primordium was identified. In this
region, circularly arranged muscle fibers alternated with elongated mesenchymal cells,
indicating the initial formation of the fascial framework of the thoracic region.

Along the lateral border of the pectoralis minor muscle, the lateral thoracic artery
coursed obliquely downward, accompanied by the corresponding vein draining into the
axillary vein. The venous wall lagged behind the arterial wall in terms of structural
differentiation. Its vascular tunics had not yet become distinguishable, whereas the
arterial wall already contained early fibrous elements and spindle-shaped cells
embedded in a homogeneous extracellular matrix. These findings indicate the
heterochronous morphogenesis of the arterial and venous components of the vascular
bed, which is consistent with current concepts of human cardiovascular development
[1, 2]. The observed sequence of structural differentiation of the thoracic muscle
primordia also agrees with recent findings regarding the morphogenesis of trunk
skeletal muscles and the molecular mechanisms regulating their development [6, 7].

In prefetuses with a CRL of 48.0—60.0 mm, vascular bundles located between the
primordia of the pectoralis major, pectoralis minor, and transversus thoracis muscles,
as well as the sternum, costal cartilages, and intercostal spaces, became considerably
more distinct. At this developmental stage, the topographic anatomical relationships
between muscular and vascular structures became progressively organized. These
findings indicate that the morphogenesis of the muscles and blood vessels of the
thoracic region represents a coordinated developmental process in which tissue
differentiation is closely associated with the establishment of their definitive spatial
organization. During the prefetal period, the establishment of topographic anatomical
relationships between muscular and vascular structures constitutes one of the principal
morphological features of subsequent thoracic development.

The diameter of the arteries increased progressively, whereas the venous lumen
remained wider. The arterial wall demonstrated continued structural differentiation
with gradual formation of individual vascular tunics, although clear boundaries
between them had not yet developed. Elongated cells and delicate fibrous elements
appeared within the future adventitial layer, forming a dense three-dimensional
network. In contrast, the venous wall remained thin, lacked distinct differentiation into
tunics, and still showed no clear demarcation from the surrounding mesenchyme.

The pectoralis major muscle acquired well-defined contours, and its muscle fibers
became regularly oriented. The pectoralis minor and biceps brachii muscles continued
their differentiation and approached their definitive spatial organization. The margins
of the serratus anterior muscle became more distinct, while its muscle fibers were
arranged more compactly. Thin connective tissue laminae developed around the
muscles, providing the morphological basis for the future fascial structures.
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Dorsal to the muscle primordia, the contours of the latissimus dorsi muscle
became evident, represented by a broad proximal portion gradually continuing into a
narrowed bundle of muscle fibers.

Thus, the morphogenesis of the muscles and blood vessels of the thoracic region
during the prefetal period is characterized by heterochronous structural differentiation,
coordinated spatial development of individual anatomical structures, and the
progressive establishment of their definitive topographic anatomical relationships.
These developmental patterns constitute the morphological basis for the subsequent
formation of the thoracic wall during the fetal period of human ontogenesis.

Conclusions. During the prefetal period of human ontogenesis, the muscles and
blood vessels of the thoracic region undergo sequential structural differentiation
accompanied by the establishment of their characteristic topographic anatomical
relationships. The morphogenesis of the vascular bed is characterized by
heterochronous development, manifested by more advanced structural differentiation
of the arterial wall compared with the venous wall. In human prefetuses with a crown—
rump length (CRL) of 48.0—60.0 mm, the muscular structures of the thoracic region
acquire a more distinct spatial organization, whereas the vascular bundles become more
precisely arranged.

The obtained findings expand current knowledge of the developmental patterns
governing the morphogenesis of the human thoracic region during the prefetal period
and provide a morphological basis for further embryological, anatomical, and clinical
morphological investigations.

References
1. Sadler, T. W. (2024). Langman's Medical Embryology (15th ed.). Wolters
Kluwer.
2. Moore, K. L., Persaud, T. V. N., & Torchia, M. G. (2023). The Developing
Human: Clinically Oriented Embryology (12th ed.). Elsevier.
3. Standring, S. (Ed.). (2020). Gray's Anatomy: The Anatomical Basis of Clinical
Practice (42nd ed.). Elsevier.
4. Mekonen, H. K., Hikspoors, J. P. J. M., Mommen, G. M. C., Kohler, S. E.,
Lamers, W. H., & Hoogland, P. V. J. M. (2015). Development of the ventral body wall
in the human embryo. Journal of Anatomy, 227(5), 673-685.
https://doi.org/10.1111/joa.12380
5. Scaal, M. (2020). Development of the amniote ventrolateral body wall.
Developmental Dynamics, 249(3), 302—-312. https://doi.org/10.1002/dvdy.138
6. Zielinska, N., Ruzik, K., Podgérski, M., Koptas, K., Morys, J., Paulsen, F., &
Olewnik, L. (2023). Morphological variability of the pectoralis major muscle in human
fetuses. Annals of Anatomy, 249, 152108. https://doi.org/10.1016/j.aanat.2023.152108
7.  Yahya, I., Abduelmula, A., Hockman, D., Brand-Saberi, B., & Morosan-Puopolo,
G. (2024). The development of thoracic and abdominal muscle depends on SDF1 and
CXCRA4. Developmental Biology, 506, 52-63.
https://doi.org/10.1016/j.ydb10.2023.12.001

149


https://doi.org/10.1111/joa.12380
https://doi.org/10.1002/dvdy.138
https://doi.org/10.1016/j.aanat.2023.152108
https://doi.org/10.1016/j.ydbio.2023.12.001

Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal

Section: Military Affairs and National Security

DOI 10.70286/EOSS-03.08.2026.007.150-153

MOAEJIb AMHAMIYHOI'O OUIHIOBAHHSA PU3UKIB
OB'EKTIB KPI/ITI/IU"IHOT IHOPACTPYKTYPHU HA
OCHOBI BAUECIBCBKOTI'O HIAXO0AY

Mopo3 Boaoaumup

CTapIINK BUKJIAIa4

Kadenpa 3araqibHOHAYKOBUX Ta THKEHEPHUX JUCIHUILIIH
HarmionanpHa akageMis nep>kaBHOT MPUKOPOHHOI CITYKOU YKpaiHu
iMeH1 bormana XMenbHUITLKOTO, YKpaiHa

Miit ORCID https://orcid.org/0000-0002-4511-1084

Kputrnuna iH@pacTpykTypa € OCHOBOIO HAIlIOHAJIbHOI OE3MEeKH Ta CTajoro
dbynkuionyBanHus aepxkasu [1]. Jlo i1 ckiamy Halie)kaTh €HEPreTHYHI CHCTEMH,
TPaHCIIOPTHI MEPEX1, CHCTEMH BOJIONIOCTaYaHHs, 3B'S13KY, (PiHAHCOBOTO 3a0€3MEeUeHHS],
OXOpPOHU 37I0POB'A Ta iHIII O0'€KTH, TOPYIICHHS POOOTH SKUX MOKE MPHU3BECTH JO
3HAYHUX COLIIAIbHO-EKOHOMIUYHUX HACIIAKIB.

B ymoBax BOeHHUX [1i XapakTep 3arpo3 Ui 00'€KTIB  KPUTHUYHOI
1H(GPaACTPYKTYpH CYTTEBO 3MiHUBCA. OJIHOYACHO MOXYTh peaii30ByBaTHUCSA PaKETHI
yAapu, aTaky 0e3MUTOTHUX JIITAJIbHUX anapariB, KibepaTaku, JUBEPCii Ta 1HII1 3arpO3H.
[Ipu mpomy iHbOpMaIIis PO ONepaTUBHY OOCTAHOBKY MOCTIHHO YTOYHIOETHCS, IO
noTpedye 0e3nepepBHOro MeperisiAy OlIHOK pU3UKY [2].

TpanumiitHi METOMM OIIHIOBAHHS PHU3UKIB TEPEBAXKHO 0a3yloThcs Ha
CTaTUCTUYHOMY aHaJIi31 ICTOPUYHUX JaHUX Ta HE 3a0€3MeUyI0Th JOCTaTHbOI THYYKOCTI
B yMOBax INBHAKOI 3MIHM OIEPAaTHBHOI OOCTaHOBKH. TOMy aKTyaJIbHHM €
3aCTOCYBaHHS METO/IB, SIK1 JJO3BOJISIFOTH JMHAMIYHO YTOYHIOBATH OI[IHKHA PU3UKIB TIPH
HaJIXO/)KeHH1 HOBOI 1H(popMaIrii.

MeToro JOCHiKEHHS € po3po0Ka KOHIENTYadbHOI MOJENl JUHAMIYHOTO
OI[IHIOBAHHS PHU3HUKIB O00'€KTIB KPUTHUYHOI 1HQPACTPYKTYPH, SKa BHUKOPHCTOBYE
0aileCiBCHKUI MIAXIJ AJII ONEPATUBHOIO OHOBJIEHHS OL[IHOK PU3HUKY.

Hnst  dopmamizamii  mpoliecy  OILIHIOBAaHHS  PU3UKY  HPHUIYCTUMO, IO
(GyHKL10HYBaHHS 00'€KTa KPUTUYHOI 1HQPACTPYKTYPH XapaKTEPU3Y€EThCS MHOKUHOIO
dakropiB X = {X;,Xy,...,Xp}, SAKi BH3HAYAIOTh IMOTOYHHK CTaH o00'eKTa Ta
30BHIIIHBOT'O CEPEIOBHUIIIA.

Jlo Takux (pakTOpiB MOKYTh HAJICIKATH:

1) pe3ynbratu po3BIJIKH;

2) aktuBHICTH briJIA;

3) IHTEHCHUBHICTh PAKETHHX YIapiB;

4) piBeHb KiOep3arpos;
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5) cTaH NPOTUIIOBITPSHOT OOOPOHHU;

6) TEeXHIYHUM CTaH 00'€KTa;

7) CTyIiHb pe3epBYBaHHS;

8) piBEHb 3aXHUIIEHOCTI.

OcoOnuBICTIO 3a1a4i € Te, 10 3Ha4eHHsS (AaKTOPIB MOCTIHHO 3MIHIOIOTHCS, a
iH(popMaIliss Tpo HUX HAIXOJUTH HEPIBHOMIPHO Ta MOXE OYyTH HEMOBHOIO a0o
CYIIEPEUTIUBOIO.

Tomy HEoOXiIHO TOOYTyBaTH MOJIETb, SIKa J03BOJISE OTICPATUBHO IepersiIaTh
OLIIHKY PU3UKY IIPU OTPUMaHH1 HOBUX JIaHUX.

Jlsisa omucy B3a€MO3B'SI3KIB MK (DakTOpamH TMPOMOHYETHCS BHUKOPHUCTOBYBATH
OaiteciBCbKy Mepexy [3], ssIKky MOXKHA TTOJaTH Y BUIJISIAI OPIEHTOBAHOTO AIUKITYHOTO
rpapa G = (V, E), ne V — MHOXMHA By3IiB; E — MHOKMHA TPUYUHHO-HACIIIIKOBUX
3B'SI3KIB.

3anponoHOBaHO BUKOPHUCTOBYBATH TaKi OCHOBHI BY3JIM MEPEXKIi

V={R,D, U, A, S, L},
ne

R — pe3synbTatu po3Biaku;

D — aktuBHicTh 3ac001B ypaxeHHs (briJIA, pakeTu pi3HuX THITIB);

U — piBeHb 3aXUIIEHOCTI 00'€KTA;

A — IMOBIPHICTB peajtizallii 3arposu;

S — MOXJIMBI1 30MTKWU;

L — inTerpanbHuil pU3UK.

[IpuynHHO-HACTIAKOBI 3B'SI3KM MIXK By3JIaMH BU3HAYAIOTHCS €KcriepTamu abo Ha
OCHOBI1 CTATUCTUYHUX CHIOCTEepexEHb (puc. 1).

R [
AKTHBHICTE

PesynsTatd L
pPOIBIAKH 3acobiB ypameHHR
(BnSIA, pakeTH Towo)
— v p

v A | S
PigeHb ;ar:mmeuncn I " FimosipHicTs | Mownmei 36uTHmM

I'II'I-Du' EKTA 5 peanizawii 3arposn | (macwrab Hacnigria
(NNO, inmeneprnn | (aTakM, yparKeHHs) | AnAob'enTa)

3AXMCT, pEIEpBM) |

e

HanpamKH 38" A3Kis: . L
| —— NPUYHHHO-HACAAKOBWA BRAKE | IHTErpansHMi
; cinciths o | piBeHb pUamKy

Pucynox 1. — baifeciBcbka Mepeska 11 OlIHIOBaHHS PU3HKIB.
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3MmicT 3B’s3KiB Mepexki (MHOXMHA E):

R — D: pe3ynbTaru poO3BiAKM BIUIMBAIOTh HA OLIHKY AaKTUBHOCTI 3ac00iB
YpaXXeHHS;

R — A: po3Bigmani 6e3nocepeiHbO BIUTMBAIOTH HA OI[IHKY HMOBIPHOCTI 3arpO3H;

D — A: akTuBHICTb 3ac001B ypa)XeHHsI IiIBUIILY€ HMOBIPHICTD peaizallii 3arpo3u;

U — A: piBeHb 3aXUIIIEHHOCT1 3HIKYE UMOBIPHICTH YCIIIIIHO1 peaizallii 3arposu;

A — S: IMOBIPHICTb 3arp03H1 BIUIMBA€E HA OUIKYBaH1 MOXIIUB1 30UTKH;

A —L, S— L: pusuk BHU3HAYA€THCA WMOBIPHICTIO 3arpo3d Ta MOXKIMBUMHU
30UTKaMHU.

ChinpHUMl po3MoAilT 1MOBIpHOCTEH Yy Oal€eciBChKiM Mepeki BH3HAYAETHCS
CITIBB1AHOIIIEHHSIM [3]

P(Xy, o, Xy) = 1_[ P (X; | Pa(X,),
i=1

ne Pa(X;) — MHOXWHA 6aTHKIBCHKMX BY3JIB JUIS BEPIIMHU X;.

Takum 4MHOM, KOKHUN (PaKTOP 3aJEKUThH JIHILE Bl OE3MOCEPEIHbO MOB'I3aHUX
13 HUM (PaKTOPIB, 10 3HAYHO CIPOIIYE TOOYAOBY MOJEIII.

JlnHaMIYHE OHOBJICHHS OIIIHKY py3UKYy. [Ticist OTprMaHHS HOBUX JIaHHX 3IMCHIOETHCS
YTOUHEHHS HMOBIPHOCTI peati3allii 3arpo3u BIINOBIIHO /10 Teopemu baiieca [4]

P(B|A) P(A)
P(A|B) =
P(B)
ne A — peanizauis 3arpo3u; B — HOB1 gaH1, OTpUMaH1 BiJl CHCTEM MOHITOPUHTY.

OTtpumana anoctepiopHa HMOBIPHICTh BUKOPUCTOBYETHCS JIJIs1 YTOUHEHHSI CTaHIB
BIJIMOBIHUX BY3JIIB 0a€CIBCHKOT MEpEXk1 Ta MOJATBIIOT0 BU3HAYEHHSI PIBHS PU3UKY.

Ha BigMmiHy BiJ KJIIACHYHMX MOJICJICH OIIHIOBAHHS PU3HUKIB 3alPOIIOHOBAHUI
MIJIX17] JTO3BOJISIE OINMEpPaTHBHO BpaxOBYyBaTH HOBY iHdopMaliiro 6e3 HeoOXITHOCTI
MOBHOTO MEPETJIsiAy BCIET MOJEI.

IMicis  oHoOBJeHHST  WMOBIPpHiICHMX  OHMIHOK  IHTErpaJbHUNA  PHU3UK
GYHKIIOHYBaHHS 00'€KTa y 3araJlbHOMy BHWITQJKy BH3HAYAETHhCS SK MAaTEMATHYHE
CIOJIIBAaHHS MOKJIMBUX BTpPaT:

m
L= z Pi Ci ’
i=1

ne P, —oHoBieHa WMOBIpHICTH peani3alii 1-0i 3arpo3u;

C; — BeIM4YMHA MOKIIUBUX 30U TKIB.

3anpomnoHoBaHa MOJENIb  JO03BOJISIE  OJHOYACHO BpAxOBYBaTH JIEKUIbKa
HE3aJeKHUX a00 B3a€MOIIOB'SI3aHMX 3arpo3, 0 OCOOJIMBO BAXKIMBO JJIA CyYaCHUX
yMOB ()YHKIIIOHYBaHHSI KPUTHUYHOI 1H(QPACTPYKTYpPH.

BinnoBigHO 10 3anpornoHOBaHOI KOHLEMIIT MPOLIEC OLIHIOBAHHS PU3UKY MOKHA
MPEICTABUTH Y BUTJIS/I TAKOTO allTOPUTMY:

1. dopMyBaHHS anpiOpHHUX OIIHOK IMOBIPHOCTEH 3arpo3 Ha OCHOBI1 CTaTHCTHKH
Ta €KCIEPTHUX OLIHOK.

2. [TobynoBa cTpyKTypH 0alleCiBCHKOT MEpeKi.
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3. HagxomkenHns onepatuBHOi iHGopMallii Bii CHCTEM MOHITOPHHTY.

4. OHOBJIEHHS] YMOBHUX IMOBIPHOCTEH BIAMOBIAHO 710 Teopemu baiieca.

5. Po3paxyHOK 1HTETpaabHOTO PU3HKY.

6. @opMyBaHHs peKOMEHAALIN 0JJ0 BUOOPY 3aXO0A1B 3aXUCTY.

AJTOpUTM 03BOJISIE OpraHi3yBaTH Oe3MepepBHUIN MPOIIEC OLIIHIOBAHHS PU3HKIB
y PeKHMI peaibHOro vacy.

Po3zrasiHeMo yMOBHUY NMPUKJIA/] OLIIHIOBAHHS PU3UKY JIJIsl EHEPIETUYHOIO 00'€KTA.
Hexait moyatkoBa WMOBIPHICTh MOBITPAHOI aTaku cTaHOBUTH (0,25. Ilicns orpuMaHHs
PO3BIlyBajIbHOI 1H(pOpMaIlii Mpo KOHIeHTpalio yaapaux briJIA nmobnusy o0'ekra Ta
¢ikcarii TATOTOBKM PaKEeTHOro yaapy OaileciBcbka Mepeka yTOYHIOE WMOBIPHICTD
peamizarii 3arpo3u g0 0,68. 3a ouikyBaHUX 30MTKIB y po3mipi 10 MJIH TpH OIliHKa
IHTErpajJbHOr0 PU3MKY 30UIbIIYETHCA 3 2,5 10 6,8 MitH IpH. L{e Moxe OyTH MiICTaBOIO
JUTSI OTIEPATUBHOIO MiJICUIICHHSI CUCTEMHU MPOTUIIOBITPSHOI 00OPOHHU, 3MIHU PEKUMY
(GbyHKIL10HYBaHHS 00'€KTa 200 BBEICHHS PE3EPBHUX CXEM €HEPrOKUBJICHHS.

Y po0oTi 3ampoNOHOBAHO KOHIIENTYaJdbHY MOJIETh AUHAMIYHOTO OIIHIOBAHHS
PHU3HUKIB 00'€KTIB KPUTUUHOI 1HOPACTPYKTYPH, IO MOETHYE Oale€CIBCHKUM MIAXIT 13
IpEeICTaBICHHIM MPUYUHHO-HACIIAKOBHX 3B'SI3KIB Y BUTJIAII 0ail€CIBCHKOI MEPEXKI.

OcoOnMBICTIO MOJIENII € MOXJIMBICTh 1HTErparmii CTaTUCTUYHUX JaHUX,
€KCIIEPTHUX OI[IHOK Ta OINEpaTUBHOI 1H(GOpMALIl B €IMHHA NPOLEC OLIIHIOBAHHS
pu3nKy. BuxopucranHs 0aileCiBCHKOI MEpEXi J03BOJISIE YTOYHIOBATH WMOBIPHOCTI
peaizailii 3arpo3 npu HaJXxo/PKeHH1 HOBUX JTaHUX 0€3 TOBHO1 epeOy10BH MOJIEIII, 1110
€ BaXJIMBUM [UIsI MIATPUMKH TPUMHATTA pilleHb B YMOBaxX IIBHJAKOI 3MiHU
OIepaTUBHOI 0OCTaHOBKHU.

[Topanpuii AOCHIIHKEHHST JOLUIBHO CHOPSIMYBaTH Ha (OpMYyBaHHS CTPYKTYpH
0alleCIBCBKUX MEpeX I OKPEeMUX THUMIB O00'€KTIB KPUTUYHOI 1H(PPACTPYKTYpH,
BU3HAYEHHS  Ta0JMIIb yYMOBHMX  IMOBIPHOCTEW, TPOBEAEHHS  IMITAI[IHUX
eKCIEPUMEHTIB Ta OIIHIOBaHHS e(EeKTHUBHOCTI 3ampONOHOBAHOTO TMIAXOAY Ha
peasibHUX a00 MOJENbHUX CLIEHAPIAX.
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COTIN TORBIYO OLUNAN YENIYETMOLORIN
DAVRANISLARINDA OLAN CATISMAZLIQLAR

Ziilfuqgarova Safiga Veys

Azaorbaycan Dovlot Pedaqoji Universitetinin
Umumi pedaqogika kafedrasmin dosenti
Azorbaycan

Xiilasa: Elmi moqalds ¢otin yeniyetma anlayisinin mahiyyating aydinliq
gotirilmis, deviant vo delinkvant davranisl yeniyetmolorin davranisinda ortaya ¢ixan
problemlor gostorilmisdir. Sosial ayintili vo asosial davranis vo onun bas verma
soboblori gostorilmisdir.

Olverigsiz ailo-moigot miinasibatlori, usaglarin davranisina nozarotin olmamasi,
analarin ictimai istehsalat va soxsi sahibkarliq sahasinds haddindan artiq masguliyyati,
bosanmalarin artmast ailo torbiyosindo olan ciddi problemlor olaraq ortaya
cixartlmisdir.

Acar sozlor: miiollim, tohsil, ailo-moisat, ¢otin yeniyetmo, miinaqiso, davranis

GIRIS. Alimlor yeniyetmolik zaman1 azyashlarda xarici vo daxili proseslorin bas
vermosini ke¢id dovrii adlandirirlar.Cilinki usagligdan yasliliga kecid homin dovriin
mahiyyotini togkil edir. Mohz bu sobobdon do yeniyetmolords sorvot anlayisinin
mozmunu doyisir. Bu zaman ailo, moktob, homyasidlar1 yeniyetmolor {i¢iin yeni mona
dasimaga baslayir.

Yeniyetmoalorin 6z daxilinde miinaqise amala galir.Bu miinaqise zamaninda halli
yolunu tapmadiqda onun son noticosi do afir olur vo ¢otin yeniyetmolor
adlandirdigimiz bir qrup meydana golir. Bir cohot miibahisasizdir: bu normal usaqglar
anadan asan vo yaxud ¢otin usaq kimi diinyaya golmoyib, miioyyon miihit soraitindo
¢otin usaq olublar. Onlarla iinsiyyat vo miinasibat qurmaq ¢ox ¢atin olur, bu zaman
yeniyetmolor comiyyotdon vo bu comiyystin forma vo ganunlarindan uzaqlasirlar.
Sanki 6z diinyalarinda olurlar. Cotin yeniyetmolor s6zo baxmayan, docol, inadgi,
intizamsiz olurlar.

“Cotin” yeniyetmolor ifadasino psixoloji vo pedaqoji odobiyyatda tez-tez rast
golinir. S. I.Seyidov, M.©.Homzoyev, T. ©. Mustafayev kimi pedaqoqlarin gonastind
goro “xarakter vo davranisinda catismazliglar olan usaq vo yeniyetmolar “cotin” hesab
edilirlor. Cotin usaqlar hom 6zlori, hom do basqgalar1 ilo miinasibotdo ¢otinlik hiss
edirlor. Cox zaman ¢otin yeniyetmolorin sirasina s6zo qulaq asmayan, siltaq, tors,
intizamsiz, kor-kobud, tonbol, yalan¢i vo s. usaqlar daxil edir vo bunlar1 assosial
usaglar olaraq xarakterizo edirlor. Bu ciir yeniyetmolorin pedaqoji baximsizligdan bas
verdiyini xiisusilo qeyd edirlor. Osason, ¢otin usaqlarin xarakterlori on ¢ox
yeniyetmolik zamani biirtizo edir. Bu dovr usaqlarda “gotinliyin” yaranmasina tokan
verir.” (Seyidov, Homzayev % Mustafayev, 2007, s.520).

154



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

9.9.Agayev, Y.T. Rzayeva, T.M.Hiiseynova vo T.O. Vahabovanin gonaatino gora
“Davraniginda oayintilorin olmasi usaqlar {i¢lin tohliiko yaradir, onlar gosdo cohd edir,
tolimdon uzaqlasir, 6z golocoklorini diistinmiirlor. Onlarin hayat torzi saglamliglari ti¢lin
tohliikoyo cevrilir...” (Agayev, Rzayeva,®Hiiseynova., 2008, s.149).

ODOBIYYAT iCMALI

Miiasir elmi vo pedaqoji odobiyyatin tohlilino osason, ¢otin usaqlar
konsepsiyasinin mazmununu togkil edon ti¢ asas xilisusiyyatlari ayirmaq olar: Birinci
olamot usaqlarda vo yeniyetmolordo normadan konara ¢ixan davranislarin olmasidir.
Bu davranis1 xarakterizo etmok ii¢iin xiisusi terminlordon istifado olunur: deviant vo
delinkvant. Yeniyetmolik dovriindo qarsigixma, dagidici, hiperaktiv, antisosial vo ya
cinayot torkibli davraniglar deviant vo delinkvant davranislar kimi qarsimiza cixa
bilirlor. Deviant davranigh yeniyetmolorin davranisinda aqressiya miithiim yer tutur.
Bozi usaqlarda tez-tez rast golinon aqressiya tocaviiz reaksiyalar1 giiclii sosial
problemlori oks etdirir. Digar torafdon, aqressiya bir barabarlasdirma ehtiyacini, yaxud
catismazliq hisslorini tomsil edir. Hoddindon artiq aqressiv olan usagin moqsodi
voziyyato hakim olmagq, 6ziino qoyulan maneoyo galib golmok, yaxud noyiso xarab
etmakdir. Fordlori aqressivliys sovq edan hirs, nifrat onlarda gisqancligda, hiicumda,
miidafiodo, itaotsizlikdo, narahatgiligda oldugu kimi xos olmayan gorginliklorlo
olagodar ola bilor. Deviant davramighh yeniyetmolorin basqa bir 06zolliyi is9
Oziinlitosdiqo meyil gostormokdir. Tolim ugurlari1 vo basqa  ugurlarla 6ziinii
tosdiglomoayon yeniyetmo bacardigi formada bunu etmoyo cohd gostorocokdir. Bu
yeniyetmalar 6ziinii tosdiq etmays meyillidirlor. Xiisusi ilo miiasir dovrds bu davranisa
sahib usaqglarin davranisinda davaya meyillilik daha genis viisot almisdir.

Homin usaqlar tez-tez sinifdo miinasibatlori alovlandiran torof olaraq ¢ixis edorak,
insidentlorin baslamasinin baslica sahibkar1 kimi ¢ixis edirlor. Onlar rohbor koslorin
toloblorini etmir vo bir sira zamanlarda iso dorslori pozmaga vo dorsi ayloncoyo
dondormoyo cohd etmislor. Valideynlor ¢ox vaxt bildirilor ki, bu ciir usaqglar ailodo
valideynlorla, baci-qardaslari ilo, basqa koslorlo va s. tez-tez miinaqisoyo daxil olurlar.
Bu ciir hallar oldugdan bir miiddst sonra iso bu usaqlar, yeniyetmolor cox vaxt evi tork
edirlor. Bu zaman valideynlor ii¢ciin daha acmacaqlidir. Valideynlor bildirilor ki,
valideynlori daha ¢ox incidon fakt sirf usaqlarin evi tork etmoloridir. Bir sira
zamanlarda usaglar sosial, ictimai, ailo vo sonda tolim, todris normalarini pozurlar. H.
Xolilov belo hesab edir ki, “deviant davranisa sahib yeniyetmolor otraf miihit
qaydalarini nazards saxlamirlar. Cox zaman ailods valideynloari ilo konflikt yaradir vo
kobudluq gostarirlor. Sarbast olmaga, ¢coxlu asudo vaxt kegirmoya vo olava tolobatlar
talab edirlor”( Xalilov, 2012, s.152 ). N. Calabiyev yazir: “Aydindir ki, yeniyetmalik
vo erkon gonclik yas dovrlori sosial-psixoloji cohatdon on miirokkob dovrler sayilir.
Homin yas orzindo sinir-psixi pozgunluqglar arasinda “deviantliq” yaxud davranis
pozgunlugu hissi birinci pillods durur. Bu ciir davranis oksor zamanlarda alkoqol va
ayri-ayr1 toksiki torkibli maddoalordon istifads ilo miisayot edilir’(73).

NOTICOLOR VO MUZAKIRO

Cox vaxt usaqglar yoldan kegonloro yalvarirlar, avaraligla, ogurlugla mosgul
olurlar. Onlar tocaviizkar, hoyacanli, hoyatin kolgali toroflori ilo tanis olurlar. Onlar,
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miitosokkil dostolora qosularaq, ogurluq, soygunguluq edirlor, hotta adam oldiiriirlor.
Bu hallarda usaqglarin davranislari delinkvant termini ilo xarakterizo olunur. Delinkvant
davranis dedikds kigik qanun pozuntulari, eyni zamanda, cinayat mosuliyysti doguran
ganun pozuntulari vo agir cinayotlor basa diisiiliir. Delinkvant davranisa niimuno
olarag, soxsi ogyaya ziyan vurmaq, gosdon yangin térotmok, ogurlug, narkotik
vasitolordon istifado, masin gqagirma, ickili avtomobil idaro etmo, insana ziyan yetirmo,
yaralama, birini doymso, tohdid ederak zorla birindon nayise alma, silah gozdirma,
dalasma, dovlot omlakina zoror vurma, moktobdon qagma kimi timumi olaraq gobul
edilmis qaydalara vo hakimiyyats tabe olmamagi ohato edon vo tomolindo aqressiyanin
da oldugu davranslar diqqotimizi calb edir.Ikincisi, bu ciir usaglar vo yeniyetmalorin
davraniglari asanligla diizoldilmayon pozuntulardir. Burada ¢otin usaqglarin vo pedaqoji
baximsiz usaqlarin anlayislarini ayirmaq lazimdir. Pedaqoji cohatdon lageyd usaqlar
homiso ¢otin deyil va tokrar tohsilo asanligla uygunlasirlar. Ugiinciisii, ¢otin usaqlara
torbiya vo diqget baximindan xiisusi olaraq fordi yanasmaq lazimdir. Bir qrup
usaqlarda bu dovrds depressiya hallar1 6ziinii biiruzo edir.

Umumi gotiirdiikdo, bu formada depressiyalar qisa zaman miiddatindo yaranir vo
buna garismaq elo do vacib deyildir. Yeniyetmo 0ziinii iizgiin hiss edir, lakinadi
hoyatina davam edo bilir. Ruhi sarsinti igorisindo olan yeniyetmolordo iso
depressiyanin daha agir tiplori yaranarsa vo bu cilir psixoloji halin qarsisi
almmayacaqgsa yeniyetmo intihar etmoyo qodor mosoloni uzadar. Misal {i¢ilin, belo bir
hal kimi, 6ziinli manovi baximdan doyarsiz hiss etmoni gostormak olar. Bunun baslica
sobablari arasinda strafini incitmok, 6liimiin varligini oldugunu hiss etmak, toklik hissi,
balacaligdan golon sevgi oksikliyi, 6liim, ayriliq vo s. kimi travmatoloji masololor
vardir.

Problemli yeniyetmolorin davranigs xiisusiyyotlori sahosindo ¢ox maraqh
todqiqatlar aparilmisdir. Onlar agsagidaki qruplara boliiniir:

I grupa-6z homyasidlarindan hom fiziki, hom ds cinsi inkisafda geri qalan, psixi
cohotdon geriliyi olan usaqlar aiddir. Belo usaqlar 6ziino qapanan olub, masuliyyatsiz,
hisslori kegici vo maraqlari sabit deyil. Belo usaqlar maktobdon yayinir, lisyankarcasina
heg nayo tabe olmur, dors oxumurlar.

Il grupa-siiratli ¢ilgin, aqressiv yeniliklori olan usaqlar aiddir. Onlar hom
valideynlorinin, hom do torbiyogilorinin hor bir qadagasina ¢ox c¢ilgin reaksiyalar
verirlor.

III grupa- avaraciliq, narkotiklorin gqabulu ilo masggul olan usaqlar aiddir. Bunlar
adoton valideynlori asosial hoyat torzi siiron, daim miinaqisods yasayan ailodon ¢ixirlar.
Onlar ¢ox kinli, aqressiv, tez Oziindon ¢ixandirlar. Davranigda olan bu oyintilor
pedaqoji cohotdon nozarotsiz olan yeniyetmolor {ig¢iin sociyyovidir. Homginin
davranigdaki oyintilor, pozuntular orqanizmin anormal inkisafinin noticosidir.
(Agayev, Rzayeva,® Hiiseynova., 2008, s.149)

L.D.Stolyarenko bu kaslor li¢ qrupa ayirmisdir:

1.Tacaviizkar usaqlar- bu ciir usaqlar dmiirlorinds tocaviizkar horoket edirlor. Bu
usaqglarin yas vo yaxud rastlasdiqlart sosial miihitlo slagsli sayila bilor. Ancaq belo
yeniyetmolori tocaviizkar olaraq adlandirmaq diizgiin deyildir. Ciinki, bu tip
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yeniyetmolords tocaviizkarliq hordon miihitlo bagli meydana golmoyo do bilor. Bu
onlarin spesifik gostariciloring ¢evrilir vo homiso do 6ziinii biiriizo edir. Lakin bu ciir
olan zaman onlar tocaviizkar adlandirmaq diizgiin deyildir.

2.Yuksok, idaro edilo bilmoyon soviyyoayo golmis emosianalliga sahib olan
kaslor- bu ciir yeniyetmoalorin hor haroksti yiliksok hoyacanla qarsilanir vo bunu
yanindakilara da otiiriir. Onlar kodor yasayanda da, sevinonds do belo bunu yiiksok
hayacanliqala qarsilayirlar.Yani, diggati calb etmayi ¢ox istayirlar.

3.Hodsiz soviyyado utancaq, hor seydon cox tez tosirlonon, kiismoyi seveon,
qgorxaq, hoyacanli yeniyetmolor- bu cilir yeniyetmolor diggot calb etmoyi istomirlor.
Utandiqlarina gora problemlarini saxlayir va he¢ kima bildirmirlor. (74)

Umumiyyetlo, qeyri-formal usaq qruplarinm bir qismi davranisinda sosial
oyintilor olan usaq vo yeniyetmolordon ibarst qruplardir. Sosial oyintili davranis-
insanin comiyyotdo gobul olunmus sosial normalarla ziddiyyst toskil edon davranis
sistemidir. Sosial oyintili davranisin 2 tipi miioyyon edilir: asosial vo antisosial
davranis. Asosial davranis dedikdo, comiyyotdo gobul olunmus normalara uygun
golmoyan, lakin ganuna zidd horokatlori 6ziinds oks etdirmoyon davranis basa diisiiliir.

Antisosial davranis ise insanin qanuna zidd harskatloridir. Buraya alkoqolizm,
narkomaniya, xuliganliq, vandalizm, ogurluq vo cinayat amollori daxildir. Masolon,
soxsiyyatin yanlis ifados olunmus istiqgamotlori, tolobat vo monafelori, yeniyetmalorin
assosial davraniglari, neqativ adatlor vo s.

Sabit ailo saglam comiyyatin osas sortidir. Hor bir saglam ailonin morkozi
funksiyas1 usaqlarinin comiyyatde salahiyyatli soxsiyyst olmasi iiclin onlar1 qorumaq
vo Oyrotmokdon ibarotdir. Olverissiz ailo-moisot miinasibatlori, usaglarin davranisina
nozarotin olmamasi, analarin ictimai istehsalat vo goxsi sahibkarliq sahosindo
hoddindon artiq mosguliyyoti, bosanmalarin artmasi da ailo torbiyasindo ciddi
problemlor yaradir. E. ©hmodova yazir:“Bazon valideynlorin yanhs fikirlorina gore
osas torbiyoci moktob olmalidir, usagmm miiveffoqiyyatsizliyinde miisllim, onun
oxlagsiz olmasinda iso kiico togsirkardir. Beloliklo, ailo torbiyo prosesindon konara
cokilir”( ©hmadova , 2017, s. 379).

Yeniyetmolik dovriinlin baglica parametri eqonun sisirdilmosi, heg¢ bir soxsi
gobullanmama, 6zlinii hamidan agilli saymaqdir. Ata-ana ii¢iin do baslica ¢otinlik
mohz usagmin aqressiv formada davranmisidir. Ata-ana diinono kimi usaq saydigi bu
giinki yeniyetmo ilo linsiyyat yarada vo idars edo bilmomokdo ¢otinlik ¢okir. Hor¢ond
ki, 2-3 il avval 6z arzu va istoklorini asan sokildo reallagdira bilirdi. Bu zaman valideyn
vo Ovlad arasinda konfliktlor meydana golir. Valideyn-6vlad miinasiboti miiskiil hala
cevrilir.Valideynla usaq arasinda an kaskin miibahisalor daha ¢ox erkon yeniyetmoalik
dovriine tosadiif edir. Belo ki valideyn 6vladinin inkisaf etmasindon xabarsiz olur. Ata-
Ana hor zamanki tolobkarliqla usagina yanasir, ancaq ovozindo etirazla qarsilasir,
casqmnliga diigar olur vo no edocoyini anlaya bilmir. Belo olan halda o, aqressiv
davranig gostororok ovozina usaginin boylidiiylinii anlasa, sorait onun ii¢iin daha asan
olar. Psixoloq A. Abbasboyli bildirir ki, “yeniyetmalords cinayats meyl ailonin
diqgotsizliyindon yaranir: mohkum edilon usaqlara digqoet etsoniz, gérmok miimkiindiir
ki, onlarin boyiik qismi ¢atin torbiys edilon usaqglar qrupuna daxildirlor”(71).
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Davranig problemi olan yeniyetmolor cinayoto daha ¢ox meyl gostorirlor. Bu
sobobdon usaglart balaca vaxtlarindan topluma hazirlamaq gorokdir. Cotin torbiyo
edilon usaqlarin torbiyo mosoalosindo psixoloq yardimima miiraciot etmok vacibdir.
Ogor zamaninda todbir edilmoss, usaq ayri-ayri cinayot torkibli omolloro meyilli
olacaqdir.

NOTICO

Yeniyetmolorin formalagsmasinda va soxsiyyato c¢evrilmasindo moktob 6zili ¢ox
boylik rol oynayir. Azorbaycan Respublikasinin “Tohsil Qanunu”nda da geyd olunur
ki, “Olko hor bir soxsin tohsil almasi magqsadilo uygun soraitin tomin olunmasina
tominat verir vo tohsilin hor hansi saviyyasindon, tipindon vo formasindan mohrum
olunmasina imkan yaratmir”( Azorbaycan Respublikasinin Tohsil hagqinda Qanunu,
2010, s.12).

Bu baximdan da yeniyetmolorin, xiisusilo ¢otin torbiys olunan yeniyetmolorin
sosial miihito adaptasiyasi, onlarin asudo vaxtinin somorsli sokildo toskili, onlarda
miitalioys maragin, diinyagoriislorinin vo intellektlorinin artirilmasi, fiziki inkisafinin
vo saglam hoyat torzinin inkisaf etdirilmosi, valideynlori ilo goriislorin kegirilmosi,
onlarin ehtiyac vo tolobatlarinin dyronilmosi vo maariflondirilmosi istiqgamotinds islor
moktob  daxilindo tez-tez aparilmalidir. Homin yeniyetmolorin  tohsildon
uzaqlasmamasi, miihito adaptasiya olunmasi {igiin miioyyon islor goriilmali, ¢ox vaxt
mosuliyyatini dork etmokds cinayat toradon yeniyetmalora torbiyavi-psixoloji yardim
gostorilmasi vacibdir.
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DEFECTS IN THE BEHAVIOR OF ADOLESCENTS WITH
DIFFICULT UPBROWN
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Summary: The scientific article clarifies the essence of the concept of difficult
adolescents, shows the problems that arise in the behavior of adolescents with deviant
and delinquent behavior. Socially inclined and asocial behavior and the reasons for its
occurrence are shown.

Unfavorable family-domestic relations, lack of control over children's behavior,
excessive employment of mothers in the field of public production and private
entrepreneurship, and the increase in divorces are revealed as serious problems in
family upbringing.

Keywords: teacher, education, family-domestic relations, difficult adolescents,
conflict, behavior

THEORETICAL APPROACHES TO THE STUDY OF THE
PEDAGOGICAL CULTURE OF FUTURE TEACHERS

Khlinova Olga
Master's student
Baku Slavic University

Abstract. The article examines the theoretical aspects of the study of the
pedagogical culture of future teachers in Russian and foreign scientific literature. The
essence of the concept of "pedagogical culture" is revealed, the main scientific
approaches to its definition, structure and content are analyzed. Special attention is paid
to the formation of pedagogical culture of students of pedagogical universities in the
context of modernization of the education system. The analysis of the views of leading
scientists on the problem of professional training of future teachers is carried out. It is
established that pedagogical culture is the most important component of a teacher's
professional competence, ensuring the success of the educational process, the
development of students' personality and the professional self-development of the
teacher. The conclusion is made about the need to improve the content of pedagogical
education aimed at the formation of a high level of pedagogical culture of future
specialists.

159



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]
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Modern education is going through a period of large-scale transformations related
to the digitalization of society, the introduction of innovative educational technologies
and changing requirements for the professional activity of a teacher. Today, the teacher
is considered not only as a carrier of knowledge, but also as an organizer of the
educational environment, mentor, educator and partner of students. In this regard, the
importance of pedagogical culture as the most important personality quality of a
modern teacher is significantly increasing.

The training of future teachers is a complex and multifaceted process aimed at the
formation of professional knowledge, pedagogical skills, moral values and personal
qualities. A special role in this process is played by the development of pedagogical
culture, which determines the level of professional skill of a specialist, his ability to
effectively interact with students, parents and colleagues, make pedagogically sound
decisions and create favorable conditions for learning and upbringing.

The problem of pedagogical culture is one of the most developed in modern
pedagogical science. Its various aspects have been studied in the works of domestic
and foreign scientists. At the same time, constant changes in the education system
require further study of the issues of forming the pedagogical culture of future teachers,
improving the content of professional training and searching for effective pedagogical
technologies.

The purpose of the article is to analyze the scientific literature on the problem of
pedagogical culture of future teachers, to identify the main approaches to
understanding this concept and to identify modern trends in the formation of
pedagogical culture of students of pedagogical universities. To achieve this goal, the
following tasks were identified:

— to analyze the concept of pedagogical culture in modern pedagogical literature;

— to consider the main approaches of researchers to the study of this problem;

— to determine the structure of the pedagogical culture of the future teacher;

— to identify the features of the formation of pedagogical culture in the process of
professional training of students.

The concept of "pedagogical culture" is one of the fundamental categories of
pedagogical science. Despite a large number of studies, there is no single interpretation
of this concept among scientists. This is explained by the complexity and versatility of
the phenomenon of pedagogical culture, which combines professional knowledge,
value orientations, moral qualities, pedagogical skills, communicative competence and
creative potential of the teacher's personality.

A study of the scientific literature shows that the first scientific ideas about
pedagogical culture were formed on the basis of the general theory of culture. In
philosophical literature, culture is considered as a set of material and spiritual values
of society, as well as ways of human activity. Consequently, pedagogical culture is a
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part of the general culture of the individual, manifested in professional pedagogical
activity.

A significant contribution to the development of the problem of pedagogical
culture was made by E. V. Bondarevskaya (1), who believes that pedagogical culture
is an integrative characteristic of a teacher's personality, reflecting the level of his
professional and spiritual development. The author emphasizes that pedagogical
culture is formed in the process of professional education, practical activity and
constant self-development of the teacher.

I. F. Isaev (3) considers professional and pedagogical culture as a complex system
of professional values, knowledge, methods of activity and personal qualities that
ensure the successful performance of pedagogical functions. The scientist notes that a
high level of pedagogical culture contributes to the development of pedagogical
creativity, professional mobility and the teacher's ability to innovate.

In the works of V. A. Slastenin (6), pedagogical culture is defined as an indicator
of the professional maturity of a teacher's personality. The researcher emphasizes that
pedagogical culture includes the pedagogical orientation of a personality, professional
knowledge, pedagogical thinking, communication culture, pedagogical technique and
the ability to reflect on one's own activities.

N. V. Kuzmina (4) considers the teacher's professionalism as a set of professional
competence, pedagogical abilities and pedagogical culture. According to the author, it
is pedagogical culture that ensures the effectiveness of teacher-student interaction and
determines the quality of the educational process.

Of considerable interest is the concept of 1. A. Zyazyun, according to which
pedagogical culture is closely related to pedagogical skill. The researcher believes that
the professional activity of a teacher is impossible without a high general culture,
morality, humanism, pedagogical tact and developed communicative competence.

Postnikova N. 1., Kasyanova N. S., Kuznetsova N. A. [5] consider the structure of
the professional culture of a future teacher through motivational-value, cognitive,
activity and reflexive components, and also propose a model for the formation of a
culture of self-presentation in the process of professional training.

Of great interest are the studies of foreign scientists N. Hopkins, S.Thompson (2),
who analyze the processes of formation of a teacher's professional identity,
pedagogical values, culture of professional activity and professional self-development
of future and current teachers.

A monographic study by a team of authors R.Singh, D.Heck, S.Heimans, and
A.Ambrosetti (7) provides an analytical review of modern theoretical approaches to
teacher education, teacher professional culture, social justice, cultural diversity, and
the transformation of teacher training.

Modern research helps us to understand the main trends, the variety of models and
directions in the study of this problem.

According to modern scientific concepts, pedagogical culture performs a number
of important functions:
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Fig. 1. Functions of pedagogical culture

All these functions are closely interrelated and determine the professional success
of a modern teacher.

What is included in the structure of the pedagogical culture of the future teacher?
Most modern researchers consider pedagogical culture as a multilevel system
consisting of interrelated components. Let's focus on them:

» The value-motivational component reflects the system of professional values
of the future teacher, his attitude to the teaching profession, the desire for professional
improvement and responsibility for the results of his own activities. A high level of
professional motivation contributes to the active acquisition of pedagogical
knowledge, the development of creative abilities and the formation of a stable
professional position.

» The cognitive component includes a system of psychological, pedagogical,
methodological and special knowledge necessary for the implementation of
professional activities. A modern teacher should have knowledge of the theory of
education and upbringing, age psychology, pedagogical diagnostics, modern
educational technologies, digital educational resources, and the regulatory framework
of the education system. Insufficient level of professional knowledge significantly
reduces the quality of teaching activities.

» The communicative component is one of the most important components of
pedagogical culture. The teacher interacts daily with students, colleagues, the
administration of the educational organization and parents. Communicative culture
presupposes: pedagogical tact, culture of speech, the ability to listen to the interlocutor,
the ability to prevent conflict situations, mastery of pedagogical communication
technologies, empathy and respect for the personality of the child. Modern research
shows that it 1s the level of communicative culture that largely determines the
effectiveness of the educational process.

» The activity component reflects the future teacher's ability to apply the acquired
knowledge in practice. The activity component includes: the organization of educational
activities, the use of modern teaching methods, the use of information technology,
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educational activities, pedagogical diagnostics, and the design of the educational process.
The formation of this component occurs mainly in the course of pedagogical practice.

» The reflexive component is the teacher's ability to analyze the results of his
own professional activity, identify its strengths and weaknesses, and identify ways to
further professional development.

A modern teacher must constantly improve his professional competencies,
analyze his own experience and be ready for continuous learning.

Thus, the analysis of scientific literature indicates that the majority of researchers
consider pedagogical culture as an integral quality of a teacher's personality, ensuring
the effectiveness of his professional activity and continuous professional development.
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MOKTOBDO SAGLAM PSiXOLOJi MUHITIN
FORMALASDIRILMASI
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Xiilasa

Maogalodos moktobds saglam psixoloji miihitin formalasdirilmasimnin nozori vo
praktik aspektlori aragdirilmigdir. Saglam psixoloji miihitin tohsil prosesinin
keyfiyyatino, sagirdlorin soxsiyyat kimi formalagmasina, sosial-emosional inkisafina
vo akademik nailiyyotloring tosiri tohlil edilmisdir.

Todqgiqat zamani1 elmi odobiyyatin tohlili, miigayisoli tohlil, misahido vo
timumilosdirmo metodlarindan istifads edilmisdir.
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Arasdirmalarin noticasi gostorir ki, miisllim—sagird miinasibatlorinin diizgiin
qurulmasi, valideyn—moktob omokdasliginin inkisaf etdirilmasi, moktab psixoloqunun
foaliyyaeti, inkliiziv va tohliikasiz tohsil miihitinin yaradilmasi saglam psixoloji miihitin
osas gostoricilorindondir.

Acar sozlor: moktob, psixoloji miihit, miisllim, sagird, valideyn.

Keywords: school, psychological environment, teacher, student, parent.

Giris

Insan faaliyyatinin elo bir sahosi yoxdur ki, orada psixoloji biliklerin zoruriliyi
hiss edilmosin. Miibaligasiz demok olar ki, hazirki dovrde biitiin diinyada hor ciir
faaliyyatin vo insan miinasibatlorinin samaraliliyini psixoloji biliklarin totbiqinds
goriirlor. Ona goro do psixologiya insan haqqinda osas elmlordon biri kimi insana
xidmoti 6n plana ¢okmisdir.Indiki dévrda hor bir miivaffaqiyyati va ¢atinliyi doguran
psixoloji mexanizmi a¢gmaga cohd gostorilir, bu sahadoki ganunauygunluglardan
istifadaya can atilir. Bazon boyiik bir miiassisads ilk baxisda hor sey 6z yerinds, 6z
qaydasinda oldugu halda, natico sevindirici olmur: omok mohsuldarlig1 asag: diisiir,
garsilighh miinasibotlor pozulur, is¢i axmi baslanir. Yaxud, hor cohotdon yliksok
imkanlara malik hesab edilon idman kollektivi birdon-bira sanki doyisilir, 6z
porastigkarlarint narahat etmoyo baslayir vo s. Bu kimi hallarda psixoloji isin
aparilmasi, basqa sozlo psixoloqun iso garigmast lazim golir vo somoarali natico
verir.Demoli, homin sahoslordo psixoloji xidmot hoyata kecirilir. Mohz bu ciir
miinasibat torzindon "psixoloji xidmot" anlayis1 meydana golmis vo genis yer almisdir.
Moktobdo psixoloji xidmot do eyni zorurot iiziindon meydana golmisdir. Miiasir
moktobin qarsisinda duran vozifolori yerino yetiro bilmosi iigiin psixoloji kdmoyo
ehtiyac boyiikdiir.Biz tez-tez sagirdlorin tolima miinasibatlorinin zaiflomasi, torbiyo
soviyyosinin asagi diismosi, miiallim—sagird miinasibatlorinds, eloco do miisllim—
miollim, miollim—valideyn miinasiboatlorindo  ¢otinliklorin  olmasi  barado
miilahizalorin sahidi oluruq. Sagirdlorin intellektual saviyyslorinin miixtalifliyi, risk
grupuna aid olan usaqlarin xiisusiyyatlori miiollimdon onlar1 hortorofli dyronmoyi vo
diizgiin yanasmagi tolob edir.Miiasir psixologiyada bels bir cohat asas gotiiriiliir ki, hor
bir saglam usaq, yeniyetmo vo gonc miivafiq sosial soraitdo genis inkisaf imkanina
malikdir. Bununla birlikds biitlin usaglar eyni imkana malik deyildir. Har bir sagirdin
imkanin1 askara ¢ixarmaq, onun inkisafina tokan vermok moktobdo tolim-torbiyoni
optimallagdirmagin osas toloblorindondir.Psixologiyanin nailiyyatlorinin maoktob
tocriibosing totbiqinin on perspektiv yollarindan biri tohsil sisteminin biitiin sahslorindo
psixoloji xidmotin toskilindon ibaratdir. Bu ciir xidmati hoyata kegirmodon gonc naslin
tolim va torbiyasinds istadiyimiz miiveffaqiyyats nail ola bilmarik.

Miiasir dovrds tohsil sisteminin osas mogsadi yalniz sagirdlora bilik vermak deyil,
eyni zamanda onlarin hortorofli inkisaf etmis, saglam diislincoli, sosial bacariglara
malik vo masuliyyatli soxsiyyot kimi formalagmasini tomin etmokdir.

Bu mogsado nail olmaq tii¢iin moktobdo saglam psixoloji miihitin yaradilmasi
xiisusi shomiyyat dasiyir.
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Psixoloji miihit dedikdo moktob kollektivindo insanlar arasinda moévcud olan
emosional miinasibatlor, garsiliglt hormat, etibar, omokdasliq vo tohliikosizlik hissi
yaranib tutulur.

Saglam psixoloji miihit sagirdlorin emosional rifahini tomin edir, onlarin moktobo
maragin1 artirir, Oziinii ifado etmosi liclin sorait yaradir vo tohsil nailiyystlorinin
yliksolmasino komok edir. Belo miihitdo sagird 6ziinii kollektivin dayorli iizvii hesab
edir, miiallimla sarbast linsiyyat qurur va sosial bacariqlarini inkisaf etdirir.

Oksino, moktobds manfi psixoloji miihit yarandiqda sagirdlordo qorxu, narahatlq,
aqressiv davranis, 60zlinoinamin azalmasi va dorse maragin zaiflomasi miisahids olunur.
Bu iso onlarin ham akademik naticaloring, hom do galacak sosial hayatina manfi tosir
gostorir.

Miiasir tohsil siyasatinde inkliizivlik, tohliikkesizlik, hormat ve omokdashq
prinsiplori osas gotiiriiliir.

Moktobdo saglam miihitin yaradilmasi miisllimlorin pesokarligi, valideynlorin
foallig1, moktab rohbarliyinin diizgiin idaragiliyi vo psixologlarin somorali foaliyyati ilo
six baghdir."

Tadqiqatin asas magsadi moktabds saglam psixoloji miihitin yaranmasina tasir edon
amillori mioyyonlogsdirmok, bu miihitin sagirdlorin tolim-torbiyasino, sosial
miinasibatloring vo emosional inkisafina tasirini qiymatlondirmak, hamg¢inin psixoloji
miihitin yaxsilagdirilmasi iigiin praktik tovsiyslor hazirlamaq olmusdur.

Tadqigatin obyekti vo predmeti.Todqiqatin obyekti imumtohsil moktoblarinda
talim-tarbiya prosesinin psixoloji xiisusiyyatlori, predmeti iso miiollim—sagird, sagird—
sagird, miollim—valideyn vo moktob rohborliyi arasinda garsiligli miinasibatlorin
saglam psixoloji mithitin formalagmasina tosiridir.

Todgigat metodlar:

Arasdirma zaman asagidaki metodlardan istifado edilmisdir:

Elmi odobiyyatin tohlili metodu. Movzu ilo bagli pedaqogika, inkisaf
psixologiyasi, sosial psixologiya vo tohsilin idars olunmasi sahasindo yazilmis kitablar,
elmi mogalslor, dissertasiya materiallar1 vo beynolxalq toskilatlarin metodik tovsiyalori
Oyronilmisdir.91ds olunan molumatlar miigayiss edilorak sistemlogdirilmisdir.

Miiqayisali tahlil metodu. Miixtalif miialliflorin maktobds psixoloji miithits dair
fikirlori miiqayiso edilmis, onlarin oxsar vo forqli cohotlori miioyyon edilmisdir. Bu
metod saglam psixoloji miihitin formalagdirilmasinin imumi ganunauygunluglarini
miioyyan etmays imkan vermisdir.

Miisahido metodu. Moktob miihitindo miisllimlorin vo sagirdlorin davranis
xiisusiyyatlori, sinifdaxili miinasibatlor, iinsiyyot formalar1 vo kollektiv faaliyyat
prosesindo yaranan psixoloji voziyyot nozori baximdan tohlil edilmisdir. Miisahidolor
gostarir ki, miisbat emosional miinasibatlor talim prosesinin somaraliliyini artirir.

Analiz v sintez metodu. Saglam psixoloji miihits tasir gostoron miixtslif amillor
ayri-ayriliqda tohlil edilmis, daha sonra onlarin qarsiliqli alagosi imumilogdirilmisdir.

Umumilosdirms metodu. Miixtolif monbolordon oldo olunmus molumatlar
timumilogdirilorak elmi naticolor ¢ixarilmis vo praktik tovsiyalor hazirlanmisdir.
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Arasdirma zamani etik prinsiplor do nozoro alinmis, istifado olunan biitiin
molumatlar etibarli elmi monbolora asaslandirilmisdir.

Todqgigat noticolorinin tohlili gostormisdir ki, saglam psixoloji miihit yalniz
psixoloqun foaliyysti ilo deyil, biitiin moktob kollektivinin qarsiliqghh omokdasligi
naticasinds formalasir.

Natica

Aparilmis aragdirmalar gostormisdir ki, moktobds saglam psixoloji miihitin
formalagdirilmasi tohsil prosesinin keyfiyyotini artiran osas amillordon biridir. Saglam
psixoloji miithit sagirdlorin 6zlorini tohliikasiz, doyarli va kollektivin tamhiiquqlu tizvii
kimi hiss etmosino sorait yaradir. Belo miihitdo sagirdlor dorslordo daha foal istirak
edir, fikirlorini sorbast ifads edir, miisllim va sinif yoldaslar1 ilo miisbot miinasibatlor
qururlar.

Tadqiqat naticolori gostormisdir ki, miisllimin pesokar davranisi, pedaqoji etikaya
omol etmasi va sagirdlora garst adalatli miinasibati psixoloji miihitin formalagmasina
on ¢ox tosir gostoron amillordondir. Miisllimin dostokloyici miinasibati sagirdlorin
Ozilinoinamini artirir, onlarin dorso maragmi giiclondirir vo moktobo baghligini
mohkomlondirir.

Arasdirmalar gostorir ki, sinif daxilinds garsiliqlt hérmat vo omokdasliq miihiti olan
kollektivlordo miinaqisolor daha az bas verir. Sagirdlor bir-birino komok etmoyo,
komanda soklindo islomoya vo forqli fikirloro hérmotlo yanasmaga daha ¢ox meyilli
olurlar. Bu iso onlarin {insiyyat bacariglarinin va sosial masuliyyat hissinin inkisafina
miisbot tosir gostorir.Valideynlorin moktoblo six omokdasligi da miihiim naticolor
vermisdir. Valideynlorin moktob todbirlorindo istiraki, miisllimlorlo davamli olago
saxlamast vo usaqlarin tohsiline maraq gostormosi onlarin hom akademik
nailiyyotlorinin, hom do emosional vaziyyatinin yaxsilagsmasina komok edir.

Moaktab psixoloqunun foaliyyati noticosinds sagirdlorin emosional problemlori daha
erkon miioyyon edilir, fordi vo qrup moslohatlori vasitosilo problemlorin halli
istiqgamotindo 1s aparilir. Psixoloqun miisllim vo valideynlorlo omokdasligi psixoloji
problemlorin garsisinin alinmasinda miithiim rol oynaysir.

Arasdirma naticalorine 9sason saglam psixoloji miihitin formalasdirilmasi asagidaki
miisbat naticalora sabab olur:

» sagirdlorin akademik gostoricilori yiiksalir;

* dorso davamiyyat va tolim motivasiyasi artir;

* miiollim—sagird miinasibatlori méhkomlonir;

« sinif daxilinds omokdasliq vo qarsiligli hérmat giiclonir;

« zorakilig, bullinq va aqressiv davranis hallar azalir;

* sagirdlorin emosional sabitliyi vo stresso davamliligi artir;

* liderlik, masuliyyat va iinsiyyat bacariqlari inkisaf edir;

» moktoba aidlik hissi vo kollektiv ruhu giiclonir.

Todqiqat hom¢inin gostormisdir ki, saglam psixoloji miihit birdofalik yaradilan bir
voziyyat deyil, davamli sokildo qorunmali vo inkisaf etdirilmalidir. Bunun {i¢iin
moktobdo miintozom psixoloji maariflondirmo todbirlorinin kegirilmasi, miiallimlorin
pesokar inkisaf proqramlarinda istirak etmosi, valideynlorlo omokdasligin
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genislondirilmosi vo sagirdlorin sosial-emosional bacariglarinin inkisafina yonolmis
layiholorin hayata kecirilmosi magsadosuygundur.Bunun {iciin moktobds miintozom
psixoloji maariflondirmo todbirlorinin kegirilmosi, miiollimlorin pesokar inkisaf
programlarinda istirak etmosi, valideynlorlo omokdashigin genislondirilmosi vo
sagirdlorin sosial-emosional bacariglarinin inkisafina yonolmis layihalorin hoyata
kecirilmasi magsadouygundur.

Belalikla, alda olunan naticalar siibut edir ki, maktobds saglam psixoloji miihitin
formalasdirilmasi yalniz tohsilin keyfiyyatini yiliksoltmir, hom do saglam, 6ziinoinamli,
sosial mosuliyyotli vo comiyyato faydali votondaglarin yetisdirilmosine miihiim téhfa
verir. Bu baximdan saglam psixoloji miihit maktobin strateji inkisaf istigamatlarindon
biri kimi daim diqqet morkozindo saxlanilmalidir.

Iddobiyyat
1. Azorbaycan Respublikasi. Azorbaycan Respublikasinin Konstitusiyasi. Baki,
Hiiquq odobiyyati, 2023.
2. Azorbaycan Respublikasi. “Tohsil haqqinda” Azorbaycan Respublikasinin
Qanunu. Baki, 2009.
3. Azorbaycan Respublikasinin Elm vo Tohsil Nazirliyi. Umumi tohsil iizro dovlat
standartlar1 vo proqgramlari (kurikulum). Baki, 2020.
4. Olizads, O. O. Miiasir Azorbaycan moktobinin psixoloji problemlori. Baki:
Adiloglu, 2008.
5. Mammodov, ©. Pedaqogika. Baki: Miiollim, 2011

FORMATION OF A HEALTHY PSYCHOLOGICAL
ENVIRONMENT IN SCHOOLS

Nabat Ahmadova
Lecturer (PhD Candidate, Baku State University)
Azerbaijan State Pedagogical University, Azerbaijan

Summary

The article examined the theoretical and practical aspects of forming a healthy
psychological environment at school. The influence of a healthy psychological
environment on the quality of the educational process, the formation of students as
individuals, their socio-emotional development and academic achievement was
analyzed.

In the course of the study, methods of analysis of scientific literature, comparative
analysis, observation and generalization were used.

The results of the research show that the correct establishment of Teacher—Student
Relations, the development of parent—school cooperation, the activities of a school
psychologist, the creation of an inclusive and safe educational environment are the
main indicators of a healthy psychological environment.

Keywords: school, psychological environment, teacher, student, parent.
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ABSTRACT

The intellectual heritage of Azerbaijani philosophers has played a significant role
in shaping scientific thinking, worldview formation, and educational culture in the
region. While the teaching of physics is fundamentally rooted in natural science, its
philosophical foundations are inseparable from epistemology, logic, methodology, and
the broader cultural understanding of scientific knowledge. This study examines the
impact of prominent Azerbaijani philosophers on the development of physics education
methodologies, highlighting their contributions to scientific reasoning, cognitive
development, and pedagogical approaches within secondary school education.

Azerbaijan has a rich philosophical tradition influenced by thinkers such as
Nosiraddin Tusi, Mohommaod Fiizuli, Mirzo Fotoli Axundzado, Hoson boy Zordabi,
Uzeyir Haciboyli, Heydar Hiiseynov, and modern philosophers like Rasid Goyiisov,
Solahaddin Xalilov, and Fazail ibrahimli. Their works emphasize rational thinking,
critical inquiry, logical analysis, and the integration of scientific knowledge into
societal progress. Although these philosophers did not all directly study physics, their
perspectives have significantly influenced the methodology and philosophy of teaching
science, including physics.

The foundation of scientific reasoning in physics teaching is closely linked to
Tusi’s contributions to logic, epistemology, and scientific methodology. Nosiroddin
Tusi, one of the most influential medieval scholars, emphasized systematic
observation, mathematical modeling, and empirical reasoning—principles that form
the core of modern physics education. His treatises on astronomy and mechanics
demonstrate how scientific inquiry must be rooted in logical consistency and
experimentation. By integrating Tusi’s methodological insights, contemporary physics
teaching can foster more rigorous analytical thinking among students.

Mirzs Fotoli Axundzado, a pioneer of enlightenment and secular education in
Azerbaijan, promoted rationalism, scientific literacy, and the rejection of dogmatism.
His ideas highlight the necessity of teaching physics through critical inquiry rather than
rote memorization. In the context of secondary school education, Axundzado’s
philosophical stance supports student-centered teaching, open questioning, and the
integration of scientific concepts with social progress. His emphasis on modernization
paved the way for a more systematic and scientific approach to physics instruction.

Hoason bay Zordabi, the founder of the first Azerbaijani-language newspaper and
an advocate of science education, played a crucial role in bringing scientific knowledge
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closer to the general public. Zordabi continuously emphasized the importance of
natural sciences, including physics, for national development. His philosophy
underscores the relevance of connecting physics teaching to real-life problems,
environmental awareness, and societal needs. Zordabi’s educational philosophy aligns
with modern context-based and interdisciplinary physics teaching strategies.

In the Soviet and post-Soviet eras, Azerbaijani philosophers such as Heydor
Hiiseynov contributed significantly to the development of scientific worldview
education. Hiiseynov’s research on materialist philosophy, dialectical thinking, and
scientific cognition influenced curricula and teaching methodologies across the natural
sciences. His philosophical insights encourage teachers to present physics as a
dynamic, evolving discipline shaped by contradictions, interactions, and continuous
development. This dialectical approach deepens students’ conceptual understanding
and supports the integration of theoretical and experimental components.

Contemporary Azerbaijani philosophers including Sslahaddin Xoslilov have
explored the harmony between science, culture, and human cognition. Xalilov’s
philosophical views emphasize the holistic formation of worldview and the connection
between scientific knowledge and moral-ethical development. When applied to physics
teaching, this perspective encourages educators to present physics not only as a
technical subject but as a discipline that shapes intellectual maturity, responsibility, and
reflective thinking. This aligns with competency-based approaches that integrate
critical thinking, communication, and ethical decision-making.

Another relevant contemporary scholar, Fozail Ibrahimli, stresses the cultural and
civilizational dimensions of scientific knowledge. His ideas highlight the importance
of national identity and heritage in shaping modern educational paradigms. In physics
education, this fosters the development of locally relevant teaching materials, examples
rooted in Azerbaijani scientific traditions, and culturally responsive pedagogy.

The philosophical contributions of Azerbaijani thinkers also play a significant role
in developing the methodological structure of physics lessons. Their emphasis on
logical reasoning, empirical observation, ethical responsibility, and cognitive
development supports modern educational frameworks such as inquiry-based learning
(IBL), problem-based Ilearning (PBL), and competency-based assessment.
Incorporating their ideas enables physics teachers to design lessons that promote
deeper understanding, stimulate curiosity, and enhance students’ scientific worldview.

Furthermore, the study reveals that the integration of Azerbaijani philosophical
heritage into physics education helps reinforce cultural identity, strengthen national
scientific consciousness, and inspire students to appreciate the intellectual legacy of
their country. By highlighting the contributions of Azerbaijani scholars to scientific
thought, physics teachers can create more meaningful and motivating learning
environments.

The research argues that philosophy serves as an invisible foundation of physics
teaching methodology. Logical structures, reasoning strategies, scientific worldview,
and epistemological principles are shaped by philosophical traditions. Azerbaijani
philosophers, through their emphasis on rationalism, enlightenment, national
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education, and scientific progress, have indirectly shaped physics pedagogies used
today in Azerbaijani schools.

In conclusion, the study demonstrates that integrating the philosophical
perspectives of Azerbaijani thinkers into physics education enriches teaching
methodologies, deepens conceptual understanding, and strengthens the scientific
worldview of students. This interdisciplinary approach bridges cultural heritage with
modern pedagogy and establishes a framework where physics is taught not only as a
scientific discipline but also as a cultural and intellectual practice.

KEYWORDS

Azerbaijani philosophers; physics education; scientific worldview; rationalism;
enlightenment; teaching methodology; epistemology; inquiry-based learning; cultural
integration; secondary school education.
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Abstract

This article presents an updated literature review on the application of artificial
intelligence (Al) in physics education. The study aims to analyze contemporary
directions in the use of Al, including adaptive learning systems, generative Al
assistants, automated feedback, virtual laboratories, and learning analytics tools.
Particular attention is paid to how Al technologies influence students' conceptual
understanding of physical phenomena, personalized learning, the quality of formative
assessment, and student engagement. The literature analysis demonstrates that the
greatest educational benefits are achieved not through the mere use of Al itself, but
through its effective pedagogical integration, including guided inquiry, multiple
representations of knowledge, metacognitive support, and the preservation of the
teacher's leading role. Alongside its advantages, the paper also discusses challenges
associated with hallucinations generated by Al models, the risk of superficial learning,
ethical concerns, data privacy, and the necessity of teacher professional development.
Finally, the article outlines future research directions and provides practical
recommendations for the responsible implementation of Al in physics education.

Keywords: artificial intelligence; physics education; generative Al; virtual
laboratories; conceptual understanding; formative assessment.

Introduction

In recent years, artificial intelligence (AI) has become one of the most widely
discussed drivers of innovation in modern education, with its significance in physics
education increasing substantially due to the rapid development of generative Al
models and digital learning environments. Growing interest in Al is driven not only by
technological advancements but also by the increasing need for more accurate
diagnosis of students' learning difficulties, personalized instruction, and enhanced
support for developing conceptual understanding. Within educational contexts, Al
enables the adaptation of instructional content and learning pace to individual student
needs, provides timely and personalized feedback, and facilitates more flexible forms
of interaction between learners and instructors. However, recent studies indicate that
the educational effectiveness of Al depends not only on the capabilities of the
technology itself but also on the quality of instructional design, the structure of learning
activities, and the nature of pedagogical guidance provided by educators. Artificial
intelligence in education is generally understood as a collection of digital systems
capable of analyzing educational data, identifying patterns, generating responses, and
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supporting instructional decision-making. In physics education, the most prominent
applications include intelligent tutoring systems, generative Al chat assistants,
automated assessment, virtual laboratories, simulation environments, and learning
analytics tools. A particularly valuable contribution of Al to physics education lies in
its ability to support the learning of abstract and difficult-to-observe phenomena
through visualization, computer simulations, interactive modeling, and the integration
of multiple forms of knowledge representation, including graphs, mathematical
equations, diagrams, tables, and verbal explanations. This approach is consistent with
contemporary theories of conceptual learning, which emphasize meaningful
understanding of the relationships among physical models, observable phenomena, and
experimental evidence rather than simple memorization of formulas. Physics education
plays a fundamental role in developing scientific literacy, inquiry skills, and preparing
future professionals in science, technology, engineering, and related disciplines.
Nevertheless, teaching physics has traditionally been associated with numerous
challenges, including the abstract nature of many concepts, persistent student
misconceptions, the need to connect theoretical knowledge with experimental practice,
and the difficulty of providing individualized instructional support.

Recent research suggests that Al can help address many of these challenges when
employed as a tool for guided inquiry, formative feedback, and the gradual progression
of learning tasks. From this perspective, Al should not be viewed as a replacement for
teachers but rather as a means of expanding pedagogical opportunities, particularly when
integrated with virtual laboratories, simulation technologies, and digital diagnostic tools.

The objectives of this review are to:

1. Examine the contemporary applications of artificial intelligence in physics
education.

2. Identify the pedagogical conditions under which Al effectively promotes
students' conceptual understanding.

3. Analyze the advantages, limitations, and challenges associated with the
implementation of Al in physics education.

Research Methodology

This article is based on a systematic literature review. Scientific journal articles,
conference proceedings, review papers, and methodological publications addressing
the use of artificial intelligence in physics education and related STEM disciplines were
analyzed. Particular emphasis was placed on studies published between 2020 and 2025,
while selected earlier publications were included when they retained conceptual or
methodological significance.

The bibliographic search was conducted using the Web of Science Core
Collection database through a thematic search query combining the keywords
"artificial intelligence" and "education", followed by filtering according to the
educational context and relevance to the topic of this study.

The literature was selected according to the following criteria:

1. Publication in a peer-reviewed journal, conference proceedings, or an official
analytical report.
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2. Direct relevance to artificial intelligence, intelligent digital systems, or
generative Al models in education.

3. Substantive relevance to physics education, the development of conceptual
understanding, assessment practices, or teacher education.

4. Presentation of empirical findings, conclusions, or practical recommendations
that contribute to the analysis of the effectiveness, limitations, or challenges of Al
implementation in education.

Conclusion.

The literature review demonstrates that artificial intelligence has considerable
potential to transform physics education; however, its educational value is determined
not by technological novelty alone but by the extent to which Al is thoughtfully
integrated into the pedagogical design of a course. The most convincing evidence
comes from learning environments in which Al supports the development of deep
conceptual understanding by facilitating the visualization of complex physical
phenomena, promoting the use of multiple representations, enhancing formative
assessment, assisting in error analysis, and adapting instructional content to students'
individual learning needs.
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MPO®ECIMHA MIKKYJBTYPHA KOMIIETEHTHICTH
IOPUANYHOI'O IEPEKJIAJTAYA: METOAUKA
DOOPMYBAHHASA

I'mymiko Inna CepriiBaa
daxiBelpb 3 Iepekiany y chepl MirpaiiiHoro rnpana

AHoTanisi: Y crarti oOrpyHTOBaHO METOAMKY (GopMyBaHHS mpodeciitHoi
MDKKYJIBTYPHOI KOMIIETEHTHOCTI MaOyTHIX IOPUAMYHHUX TEpEKIagaviB. Y TOUHEHO
CYTHICTh 3a3HAa4€HOI KOMIIETEHTHOCTI Ta BHM3HAUYCHO ii KOTHITHBHO-IIPABOBHH,
JIHTBICTUYHO-TUCKYPCUBHUMN, TOPIBHSIBHO-KYJIBTYPHHIA, ONepaliiiHO-CTpaTeriuHui,
1H(MOPMAIITHO-TEXHOJIOTTYHUN 1 IIHHICHO-PE(IIEKCUBHUI KOMIIOHEHTH. PO3KpHUTO
OpUHUIMIM  Opo¢eciiHOi  COpPSIMOBAHOCTI,  IHTErpaumii  MOBHOI,  IPaBOBOI,
MepeKIagabkoi Ta MDKKYJIBTYPHO! MiATOTOBKH, 3ICTABIEHHS IPABOBUX CHCTEM,
ABTEHTUYHOCT1, MPOOJEMHOCTI W PEeQPIEKCUBHOCTI. 3alpPONOHOBAHO YOTHUPHU €TaIu
dbopMyBaHHS TOCHIIKYBaHOI KOMIIETEHTHOCTI Ta OXapaKTepH30BaHO MpodeciiiHo
OpIEHTOBAHI 3aBJlaHHA, 110 TMepeadayaloTh aHali3 IOPUIUYHUX TOHSTH, 31CTABICHHS
JOKYMEHTIB, BHOIp TMepeKaJaubKUX CTpaTerii, penaryBaHHs IEpeKIaiiB 1
MOJICTIIOBaHHsI cHUTyallld mnpodeciiHoi KOMyHIKalii. Bu3HaueHO MOMXIJIHMBOCTI
BUKOPUCTAHHA METOAMKMA Yy Tpolleci MIATOTOBKM MaHOYTHIX IOPUIUYHHUX
MepeKIIaaaviB.

Kiaro4doBi cioBa: mpodeciiiHa MIKKYJIbTypHa KOMIIETEHTHICTD, FOPHIMYHHIMA
nepeKyiagay, OpPUIMYHUA Tepeknan, mnpodeciiiHa MiAroTOBKa, MDKKYJIbTypHA
KOMYHIKalIlisl, paBoOBa KyJIbTypa, METOAMKA (hOPMYBaHHSI.

CyyacHi mnpouecu riobamizamii, MDKHApOJHOT MOOLIBHOCTI, €BPONEHCHKOI
iHTerpaiii Ta PO3MIMPEHHS TPAHCKOPJOHHOI CHIBIpAIll 3yMOBIIOIOTH 3POCTAHHS
noTpebn y QaxiBigx, 3AaTHUX 3a0e3nedyBaTH e(EKTUBHY KOMYHIKAIII0 MixX
MPEACTAaBHUKAMHY PI3HUX ITPABOBUX CUCTEM 1 KyJIbTYp. OCOOIMBOTO 3HAYCHHS 33 TAKUX
yMOB HalyBae mpodeciiiHa TISIbHICTh IOPUANYHOTO IMepeKiianavya, SKUi He JUIIe
3/11ICHIOE MOBHE MEPEKOAYBaHHs MPaBoBoi 1H(opMallii, a i BUCTYIA€ TOCEPETHUKOM
MDK PpI3HHUMH TPAaBOBUMH  TPAJHUIISIMH, CHUCTEMaMH I[IHHOCTEH, MOACISIMU
npodeciitHol MOBEAIHKHU Ta cCioco0aMu KOHIIENTYali3allii OPUANYHOT TIMCHOCTI.

Opunnunuii mepeknan HAJICKUTHh 0 HAWOUTHII CKIATHUX 1 BiAMOBITATBHUAX
BUJIIB TIpodeciiiHol TMepeKIaaIbKol  TisUIbHOCTI. Moro cnenrdika BU3HAYAETHCS
TEPMIHOJIOTTYHOI0 HACHYEHICTIO TEKCTIB, BUCOKUM PIBHEM iX CTaHJApPTHU30BAHOCTI,
HEOOX1JIHICTIO IOTPUMAHHS TOYHOCTI ()OPMYJTIOBaHb, a TAKOXK MPABOBUMH HACIIIKAMU
nepeKafalbkuX pilmeHb. BomHouac CKIAIHICT IOPUAWYHOTO TEpeKiaay He
00MEXY€ThCS BIIMIHHOCTSIMH Mi>K MOBHHMH CHCTEMaMH: 3HAYHA YaCTHHA TPYIHOIIIB
3yMOBJIEHa PO30ODKHOCTSMM MK  HAI[lOHAJIbHUMH  TMPAaBOBUMH  CHCTEMamH,
BIJICYTHICTIO TIOBHHMX BIJMOBITHUKIB OKPEMHUX TIOHATh, PI3HUMHU TMPUHIIATIAMHA
noOy/I0BH JIOKYMEHTIB 1 KyJIbTYPHO 3yMOBJICHUMH HOpMaMu KOMYyHIKarlii [5].
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Y 3B’SI3Ky 13 [UM YCHINIHICTh MNpodeciiHoi  AISUTBHOCTI  FOPUIUYHOTO
NepeKiiajiaya 3aJIeKUTh HE JIMIIE BiJl PIBHS BOJIOJIHHSI 1HO3EMHOIO MOBOIO, 3HAHHS
IOPUIUYHOI TEepMIiHOJOTHT Ta c(OpMOBAaHOCTI BIACHE TMEPEKIANANBKIUX YMiHb.
Heo0xigHo10 CKJIaJioBOIO MOoro mpodeciiHOl MATOTOBKH € 3aTHICTh PO3Mi3HaBaTH
KyJbTYpPHO 1 TIPAaBOBO MapKOBaHI €JIEMEHTH TEKCTY, 3ICTaBISATH TOHATTS PI3HUX
MPaBOBUX CHUCTEM, ypaxOBYBaTH KOMYHIKATHBHI HaMipy YYacCHHKIB FOPUIUYHOTO
IUCKYpPCY, IMPOTHO3YBATH MOKJIMBI MDKKYJBTYpPHI HEMOPO3YMIHHS Ta OOUpaTu
nepeKIaaalbki CcTparerii, sKi 3a0e3MeuyoTh (PYHKI[IOHAIBHY aJeKBAaTHICTh TEKCTY
nepexiany. CyKymHICTh 3a3HAa4€HUX 3HAHb, YMIiHb, OCOOMCTICHMX SIKOCTEH 1
npodeciiHUX  yCTaHOBOK CTaHOBUTH OCHOBY MpodeciiiHOi  MIKKYJIbTYpPHOI
KOMITETEHTHOCTI FOPUMYHOTO MepeKiiagaya.

[IpodeciitHa MDKKYJIbTYpHa KOMIIETEHTHICTh HA0yBa€e 0COOJIMBOTO 3HAUCHHS 1]
qac nepeksaay J0roBopiB, Cy/IOBUX JOKYMEHTIB, 3aKOHOIaBYMX 1 HOPMATUBHUX AKTIB,
MaTepiaiiB  MIrpamiiHOro Ta aAMIHICTPAaTUBHOTO XapakTepy, HOTaplalbHUX
JIOKYMEHTIB, IOPUINYHOT KOPECIIOH/ICHIII1, & TAKOX Y MPOIECl YCHOTO MepeKIaxy i
yac CyJOBHUX 3acifaHb, IEpPEeroBOpPiB, KOHCYJbTAII 1 B3a€MOJIi 3 JIepKaBHUMHU
YCTaHOBAMH. VY takux cmyaumx nepeKsaaad Mae He MEXaHIvYHO BIATBOPIOBATH MOBHI
OJIMHUIIl, @ TMPABWIBHO IHTEPNPETyBaTH IX Yy BUIMOBIIHOMY TPAaBOBOMY 1
COLIIOKYJIBTYPHOMY KOHTEKCTi, 30epiraroud 3MiCT, IOPUAMYHY CUITYy, MparMaTHuHy
CIPSIMOBAHICTh T4 KOMYHIKaTUBHY (DYHKI[IFO BUXITHOTO TTOB1JOMJICHHS.

Bognowac y mpaktuini npodeciiiHoi MIAroTOBKM MalOyTHIX MepeKIiaiadiB
(GbopMyBaHHIO MIKKYJIBTYPHOI KOMIIETEHTHOCTI HEPIJKO HAJA€THCA TEPEBaXKHO
3araJJbHOMOBHHI a00 KpaiHO3HaBuuii xapakrep. O3HalloMIIeHHS 3100yBayiB OCBITH 3
KYJIBTYPHUMHU pealisiMU HE 3aBKAU MOB’SI3yEThCA 31 CHEIU(DIKOI OPUIUYHOT
KOMYHIKaIlll Ta KOHKPETHUMH MPOQPECIHHUMH 3aBIaHHAMH. Y pe3yibTaTi 31100yBaui
MOXKYTh BOJOITH AOCTaTHIM OOCATOM MOBHHMX 1 TEPMIHOJOTIYHUX 3HaHb, MPOTE
3a3HaBaTW TPYAHOIIIB TiJ dYac IHTepmpeTrauii OPUIWYHUX KOHIIENTIB, BUOOPY
(yHKITIOHAJIBHOTO BIJIMIOBIIHMKA Ta MOSCHEHHS HAIlIOHAJIBHO CTICIU(IYHUX MPABOBUX
peaniii. ToMy MUKKYJABTYpHI 3HaHHS MalwTh (OpMYyBaTHCs pa3oM 3 YMIHHAMHU
IHTEepIpeTallii, 31ICTaBICHHS Ta KpUTUIHOTO OCMUCIICHHS KyJAbTYpHUX sBHIL [ 1].

3a3HaueHe aKTyali3ye HEOOXIIHICTh PO3POOJIECHHS IIJIECIPSIMOBAHOT METOIUKH
dbopmyBaHHS TTPOPECiitHOT MIKKYIBTYPHOT KOMIETEHTHOCTI MAaOYTHIX FOPUIAYHUX
nepekianadiB. Taka MeToauMKa Mae  IepeadadaTd  IHTETrpallil0  MOBHOI,
NepeKIafanpkoi, MPaBOBOI Ta MDKKYJIBTYPHOI MiJTOTOBKH, BHKOPUCTAHHS
ABTEHTUYHUX FOPUJIUYHUX TEKCTIB, CUCTEMAaTUYHE 3ICTABJICHHS MPABOBUX TOHSTH 1
KOMYHIKaTUBHUX HOPM, MOJEJIIOBaHHS MPOQECIiHUX CHUTYyalllil, a TaKOX MOETaIHe
GopMyBaHHA 37aTHOCTI NpUItMATH OOIPYHTOBAaHI TepekNajalbki pimeHHs. li
BIIPOBA/KEHHS CIPUATUME MIATOTOBII (DaxiBIiB, 3JaTHUX 3abe3medyyBaTH TOYHY,
€THYHO BIANOBIJANbHY Ta KYJIbTYPHO KOPEKTHY KOMYHIKAI[IIO y cepl mpasa.

Metoro crTarTi € TeopeThyHe OOIPYHTYBaHHS Ta pPO3POOJEHHS METOIUKH
(dbopMyBaHHS TPO(PECiiHOT MIKKYJIBTYPHOI KOMIIETEHTHOCTI MailOyTHIX FOPUIUYHHUX
nepeKsaaadiB y nporeci ixupoi paxoBoi MiArOTOBKH.
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JIJist TOCSITHEHHSI MOCTaBJIEHOT METU BU3HAYEHO TakKi 3aBIAAHHS JHOCJIiIZKeHHS:
YTOYHUTH CYTHICTb HOHSATTS  «mpodeciiiHa MIKKYJIbTYpHa  KOMIIETEHTHICTb
IOPUNYHOTO TEepEeKIagaday; BUSHAUYUTHU ii CTPYKTYpPHI KOMIIOHEHTH, OOTIPYHTYBaTH
MPUHIUIKM Ta TEAaroriydHi ymMoBHU ii (popMyBaHHS; PO3POOUTH €Taly BiAMOBIIHOT
METOAMKH; 3aIPONOHYBaTH CUCTEMY MPO(]ECiitHO OPIEHTOBAHUX BIIPAB 1 3aBJaHb.

PesyabTaTn gochailkeHHsi Ta ix oOroopeHnsi. IIpodeciiiHa TisTIbHICTD
IOPUIMYHOTO  TepeKiajfada 3IIHCHIOEThCS Ha TMEpPeTHHI MOBHOI, TIPaBOBOI,
MepeKIaaanbkoi Ta MDKKYIbTypHOi cdep. Ha BimMiHy Big mTepekiagy TEKCTiB
3arajgbHOTO XapakTepy, IOPUIWYHHA Tepeknaa mepemdadae poOOTy 3 TMOHATTIMH,
chOopMOBaHMMH B MeEXax KOHKPETHOI HAalllOHAJIbHOI TPABOBOI CHCTEMHU Ta
MOB’sI3aHUMH 3 11 1CTOPI€I0, KYJIBTYpPOIO, CYyCIUIBHUMHU LIHHOCTSAMH, JKepeIaMu MpaBa
1 0COOJIMBOCTSIMM NPABO3aCTOCYBaHHs. ToMy IepenaBaHHs FOPUAUYHOI 1HPOpMaIii
1HIIIOI0 MOBOIO HE MOYKE€ OOMEXYBAaTHCS TOIIYKOM CJIOBHHUKOBOTO BiAINOBITHHUKA a0o0
(GbopMasbHUM BiITBOPEHHSM MOBHO1 CTPYKTYPH BUX1JTHOTO TEKCTY.

Kosxna npaBoBa cucrema popmye BIacHy CUCTEMY TOHSTh, KaTETopiil 1 croco0iB
iX MOBHOT0 BUpakeHHs. HaBiTh 3a HasSABHOCT1 30BHI MOAIOHUX TEPMIHIB TXHIM 3MiCT,
cdepa 3acTOCyBaHHS Ta MPABOBI HACHIIKK MOXKYThb HE 30iraTucs. Y 3B’SI3KY 13 UM
nepeKsazgady MOBUHEH HE JIMIE BCTAHOBUTHU 3HAYEHHS MEBHOI MOBHOI OJMHUIN, a i
BU3HAYMUTH ii MICLIE y BIANOBIAHIN MpPaBOBiil CHCTEMI, CIIBBIIHECTH 3 MOKIMBUMHU
MOHATTSAMU  IUThOBOI  KYJIBTYpM Ta OIIIHUTH JOMYCTUMICTh BHKOPHCTAHHS
dbyHKIioHaNBEHOTO aHanora. CaMe moeHaHHS MEepeKIaaabKuX i MPaBOBUX 3HAHB HA
BCIX eTamax poOOTH — BiJ aHaJi3y METH NEPEKIaay Ta MPaBOBOIO KOHTEKCTY J0
OCTATOYHOT'O peAaryBaHHs TEKCTY — PO3TISIAETHCS SIK OJHA 3 BU3HAYAIBHUX O3HAK
KOMIIETEHTHOCTI FOPUJAUYHOIO nepekiagayda [5].

3a3HayeHe /a€ MiACTaBy PO3TISAaTH IOPUANYHUAN TIEPEKIIa] K 0COOJIMBUI BUJL
npodeciiiHo omocepeKoBaHOI MiKKYIbTYpHOI KoMyHikauii. Moro ydacHukamu
MOXYTh OYTH HPEICTAaBHUKU PI3HUX MPABOBUX CHCTEM, JEPKAaBHUX 1 MIKHAPOTHUX
YCTAHOB, CYyJOBUX OpraHiB, aJBOKaTypH, HOTapiaTy, MirpamifHux CiIyxo,
MIJNPUEMCTB 200 TPOMAJISIHU, SIKI HE BOJIOJIIOTH MOBOIKO BIJAMOBIIHOI IOPUIUYHOI
nporneaypu. [lepeknagad 3a6e3nedye B3a€MO/I110 MK ITMMHA YYaCHHUKaMHM, OJTHaK HOTO
MOoCepe/IHUIIbKA (PYHKI[ISl MOJSATAE HE B TOBLILHOMY MOSICHEHHI 3MICTY, @ B TOYHOMY,
(GyHKIIOHATFHO  BUIPABJAHOMY Ta €THYHO BIJMOBIJATHLHOMY IepefaBaHHI
[MOBITOMJICHHS.

CydacHi Moeni nepekiaiabkoi KOMIETEHTHOCTI MIATBEPIKYIOTh 11 CKIaIHUH,
O0araToKOMIOHEHTHHUM 1 auHamiuHui Xxapaktep. Y mozaeni PACTE mnepeknanarbka
KOMIIETEHTHICTh PO3TJISJIA€ThCS SIK CHUCTEMa B3a€EMOIOB’SI3aHUX 3HAHb, yMIHb 1
CTpaTerii, mo 3abe3meuyloTh PO3B’S3aHHS MEPeKIaJalbKUX MpoOaeM, TPUHHSATTA
pillieHb, BUKOPUCTaHHS 1HPOPMALIMHUX PECYPCIB Ta CTBOPEHHS PUHHATHOTO TEKCTY
nepexiany. BaxkianBo, 110 KOMMETEHTHICTh HE 3BOJUTHCSA O BOJOIIHHA JBOMA
MOBaMH, a mepeadavae 3AaTHICTh BHU3HAYATH MEpPeKiIaallbky mpolsieMy, oOupaTH
HEOOXIJTHY CTPATErii0 Ta KOHTPOJIIOBATH MPOLEC 1 pe3ynbTaT NpoeciiHol JiSIbHOCTI
[3; 4].
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Ile miaxim Mae TMNPUHIMIOBE 3HAYEHHS JUIS MIATOTOBKH  IOPUIUYHUX
nepeksaaayiB. 3100yBad OCBITH MOXKE 3HATU 3HAYEHHS IOPUIUYHOTO TEPMiHA, POTE
HE BMITH BH3HAYUTH, YU € HOT0 BIAMOBIIHUK JOPEYHHUM y IIEBHOMY TOKyMEHTi. BiH
MO>K€ MPABUIILHO 3PO3YMITH OKPEME PEUEHHS, aJie He BpaxyBaTu I0pUANYHY (QYHKIIIIO
TEKCTY, CTaTyC aapecara, BIAMIHHOCTI MK MPaBOBUMH CHUCTEMaMu ab0 HACIIIKU
BUKOPUCTAaHHS HETOYHOTro (opmymoBanHsa. OTxke, mpodeciiiHe HaBYaHHS Mae
CIPSIMOBYBATHCS HE JIMILIE HA 3aCBOEHHS TEPMIHOJIOT], a i Ha (POpMYBaHHS 3aTHOCTI
aHaI3yBaTH MPOOJIEMHY CUTYAIlII0 Ta OOTPYHTOBYBATH MEPEKIaallbKe PIIlICHHS.

AKTYyalbHICTh TaKOr0 MIAXOAY MIATBEPIKYETHCS MOJIOKEHHAMU €BPOINEHCHKOT
MaricTepchbKoi mporpamMu 3 mepekiany. Y pamii komrnerentHocteid EMT BuokpemiieHo
II’SITh OCHOBHUX c(ep MIArOTOBKH Mepekiiaiada: MOBY 1 KyJIbTYpY, BlIacHE MepeKia,
TEXHOJIOT1i, OCOOMCTICHY Ta MIXXOCOOHMCTICHY KOMIIETEHTHICTh, @ TaKOXX HaJaHHs
nepeKIaabKuX Mociayr. ¥ JOKYMEHTI HaroJIONmieHo, IO MiJroTOBKa MepeKiagadin
MOBUHHA 3a0e3MeuyBaTd HE JIMIIE PO3yMIHHS MEpeKIagalbKux MpoleciB, a i
TOTOBHICTh HaJlaBaTH MpodeciiHy MOCIyTy BIAMOBITHO 10 BACOKUX CTAHAAPTIB IKOCTI
Ta €TUKH [2].

VY KOHTEKCT1 I0pUIUYHOTO nepekiany chepu komnereHTHOCTI EMT HabyBaroTh
CHeIiaTi30BaHOTO 3MICTY. MoOBHA W KyJabTypHa KOMIIETEHTHICTh mepeadadae
PO3YMiHHSI TPaBOBUX KyJbTYp, MEpeKiafalbka — aHalli3 MpaBOBOI MPUPOIU Ta
GYHKITT TOKYyMEHTa, TEXHOJIOTIYHA — BUKOPUCTAHHS KOPIYCiB, TEPMIHOJIOTTYHUX 0a3,
oQiIHMX MPaBOBUX PECYPCIB 1 3aCO0IB KOHTPOJIIO MOCIIJOBHOCTI, @ OCOOUCTICHA Ta
MIKOCOOMCTICHA — €TUYHY B3a€MOJIII0 13 3aMOBHHKAMH, IOPUCTAMHU ¥ pEIaKTOpaMH

[2].

3aranpHl MOJENl MEepPeKIaJalbKol KOMIIETEHTHOCTI MOTPEOyIOTh KOHKpETH3aLli
BIJITOBIJTHO 10 OCOOJIMBOCTEH IOPUANYHOTO MEPEKIIAIY, OCKUTHKY PaxiBellh MPaIoe He
JuIIe 3 IBOMa MOBaMHM, a ¥ 13 ABOMa MPaBOBUMH cucTeMaMu. BuOip BIAMOBIIHHUKA
3aNeXUTh BiJ (QyHKLII TepMiHA B JOKYMEHTI, HOTO raiy3eBOi HaJEeKHOCTI, CTaTyCy
aJgpecara Ta METH BUKOPUCTAHHS TEpeKJIaay. 30BHIMIHS MOAIOHICTE TEPMIHIB MOXKE
CTBOPIOBAaTH  UIIO31F0 TMOBHOI  €KBIBAJEHTHOCTI, XOYa BIJAMOBIJHI  TMOHATTS
BIJIPI3HSIOTHCS 32 00CSITOM, MPOIIETYPOIO 3aCTOCYBaHHS a00 NPABOBUMH HACIIKAMU
[5].

[Tlim wac 3icTaBieHHS MAOUUIBHO PO3PI3HATH TIOBHY, YacCTKOBY Ta HYIJIbOBY
BIIMOBIAHICTD IOPUAWYHUX TOHATH. HalO1IbITy CKIIaJIHICTh CTAHOBIATH YacCTKOBa U
HYJTbOBa BIAMOBIAHICTh, $KI TOTPeOYyIOTh MOPIBHSUIBHO-IIPABOBOTO aHAMI3y Ta
apryMEHTOBAHOTO BHOOpPY cTparterii. 3a BiZICYTHOCTI MPSIMOTO BiJMOBITHUKA MOXYTb
3aCTOCOBYBAaTHCA (PYHKIIOHAIBHUN aHAJIOT, OMHCOBUN MEPEKIajl, TPAHCKOAYBAaHHS 3
MOSICHEHHSIM, KaJbKyBaHHS a0o koMmOiHOBaHuK cnocib. KoHkpeTHe pimieHHs
BU3HAYAETHCA  TUIOM  JOKYMEHTa,  IOPUAWYHOK  3HAUYIIICTIO  TOHSTTS,
KOMYHIKaTMBHOIO CUTYaLlI€I0 Ta moTpebamu aapecara [5].

Otxe, mepekiaziad BHUCTYNAE€ MDKKYJIBTYPHUM IOCEPEIHUKOM, OJHAK TaKe
MOCEPENHULITBO HE O3HAYa€ JOBUIbHOI ajanTaiii abo 3aMIHM MPaBOBUX MOHATH
3BUYHIIIMMU JUIS ajpecara. Voro 3aBjaHHs TONATAaE y BUSABJICHHI NPABOBO i
KYJIBTYPHO 3YMOBJIEHHX BIJIMIHHOCTEM Ta iX TOYHOMY BIJITBOPEHHI NPUNHATHUMHU
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nepeKIaaabKuMu 3aco0amu 0e3 CIOTBOPEHHS 3MICTY 1 BUXOY 3a MeXi podeciitHuX
MTOBHOBa)KCHb.

MiXKynbTypHa KOMIIETEHTHICTh TOB’SI3yETHCS 31 3[ATHICTIO HAJEKHUM YHWHOM
B3a€EMOJIIATH 3 MPEJACTABHUKAMH 1HIIUX KYJIBTYp, IHTEPIPETYBAaTH W CIIBBIIHOCUTH
KyJABTYPHO 3YMOBJICH1 SIBUILA, BUSBISTH BIAKPUTICTH 1O IHIIOTO Ta KPUTHYHO
OCMUCJIIOBAaTH BJIACHI KYJIBTYpHI yCTaHOBKH. Y mozeni M. baiipama 111 CKIagHUKA
NIPEJICTAaBIICH]l 3HAHHSIMH, YMIHHSMM IHTEpIpeTallli, CHIBBIJHECEHHS, BIAKPUTTS 1
B3a€MO/I11, BIJIMOBITHUMHU YCTAHOBKAMU T4 KPUTHUYHUM KYJIBTYPHUM YCBIJOMIICHHSIM
[1]. Hdns ropuaudyHOro Tmepekiajadya BOHU KOHKPETHU3YIOThCS 4epe3 poloTy 3
OPaBOBUMHU  TOHATTSAMH, IHCTUTYTaMH, JAUCKYPCHUBHHUMH  IpakTUKaMU  Ta
npodeCitHUMU MOEIISIMU MTOBEIIHKU.

VY3aranpHeHHs Teopii MDKKYJIbTYPHOI KOMYHIKalli, Mojeleld NepeKiaianbKol
KOMIIETEHTHOCTI Ta MOJIOKEHb IOPUAMYHOrO NEpeKyay Ja€ MiJICTaBU po3IisaaTu
npodeciiiHy MDKKYJIbTYpHY KOMIETEHTHICTh SIK CKJIQJHE IHTErpOBAaHE YTBOPEHHS.
Mopnens baiipama akiieHTye 3HAaHHS, YCTaHOBKH, YMIHHS IHTEpHpeTalii i KpUTHIHE
KyJabeTypHe ycBigomiieHHs; mojaenb PACTE — B3aemo3B’s30k  OUTIHTBAJIBHOI,
eKCTPAJIHTBICTUYHOI, I1HCTPYMEHTAJIBbHOI Ta CTPATEridyHoOi CYOKOMIIETEHTHOCTEH;
pamka EMT — MOBy 1 KyjJbTypy, Iepekiiag, TEXHOJOrii, OCOOUCTICHY Ta
MIXXOCOOHMCTICHY B3a€MOJIII0 i HaJJaHHS MEePEKIIAJallbKUX IMOCTYT. Y IOpUAHYHIN cdepi
[l TIOJIO)KCHHSI JIOTIOBHIOIOTHCSI HEOOXIJTHICTIO 3ICTaBJISATH TMPABOBI CUCTEMHU W
3a0e3neuyBaTu (PyHKI[IOHAJIbHY aJ€KBAaTHICTb TEKCTY [1; 2; 3; 4].

VY Mexax mbporo AOCHKEHHS NpodeciiiHy MDKKYJIBTYPHY KOMIETEHTHICTh
IOPUJMYHOTO TepeKiajjadya BHU3HAYAEMO SIK IHTETPOBaHY JWHAMIYHY 3/aTHICTb
(daxiBIs pO3YMITH, 3ICTABISATH ¥ HAJIEKHUM YMHOM BIATBOPIOBATH MOBHI, MPABOBI,
JUCKYPCUBHI Ta COIIIOKYJIBTYPHI OCOOJMBOCTI IOPUAMYHOI KOMYHIKallii, oOupaTH
OOrpyHTOBAHI MepeKaJanbKi crpaTerii Ta 3abe3nedyBaTd TOYHY, (YHKII1OHAIBHO
aJieckBaTHY, €THYHO BIANOBIJAIbHY ¥ KyJIBTYPHO KOPEKTHY B3a€EMOJII0 MIX
MpeJCTaBHUKAMU PI3HUX MOBHHX 1 IPABOBUX CIIUJILHOT.

3anponoHOBaHE  BHU3HAYEHHS  MIJKPECIIO€  IHTETPOBAHUM  XapakTep
KOMIIETEHTHOCTI: WMJIETbCI HE MPO MEXaHIYHY CYKYMHICTh BIJIOMOCTEH PO 1HIILY
KyJbTYypy a00 MpaBOBY CUCTEMY, a PO 3AaTHICTh 3aCTOCOBYBATH iX IiJl Yac aHaJi3y
IOPUAMYHOTO JOKYMEHTA, BUSABICHHS KYJIbTYPHO M IPaBOBO MapKOBAaHUX OJUHUIIb,
OI[IHIOBAHHS aJIbTEPHATUB 1 BHOOPY pIIIEHHS, 0 BiJANOBiAaE (QYyHKIII TEKCTy Ta
noTpebdaM agpecara.

KoMmeTreHTHICTh Ma€e TUHAMIYHUN XapakTep 1 pO3BUBAETHCS B IPOLIECI HABYAHHS,
HAKOIMYEHHS JI0CB1ly Ta OHOBJIEHHA NTpodeciiiHuX 3HaHb. PaxiBelb HE 3000B’ I3aHU I
3a37aJIeTiIb 3HATH BCl TEPMIHH PI3HUX MPABOBUX CHUCTEM, MPOTE MAE BMITU BUSBUTH
npoOJemMy, BU3HAYUTH 1HPOpMaliiiHy noTpely, 3HaUTH HaAliHI JKepela, 31CTaBUTH
JMaHl W TPUUHATA  apryMEHTOBaHE pimieHHS. Takwidi MiAXix — BiAMOBiZae
MpoliecyaJbHOMY PO3yMIHHIO KOMIIETEHTHOCTI IOPUUYHOTO Mepekiiaaaya [S].

Ha mniacraBli mpoBeAeHOr0 TEOPETUYHOrO aHali3y B CTPYKTypl mpodeciitHoi
MDKKYJBTYpPHOI ~ KOMIETEHTHOCTI  IOPHAMYHOrO  Iepekiajada  IPOHOHYEMO
BUOKPDEMUTHU WIICTh B3a€MOIOB’SI3aHMX KOMIIOHEHTIB: KOTHITMBHO-IIPaBOBUH,
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JHTBICTUYHO-TMCKYPCUBHUMN, TTOPIBHSUIbHO-KYJIBTYPHUI, OMEPalitHO-CTPATETIYHUH,
1H(hOpMAaIIITHO-TEXHOJIOTTYHHUM Ta LIHHICHO-PEIEKCUBHUM.

KoruitTuBHO-TIpaBOBUI KOMIIOHEHT OXOIUTIOE 3HAHHS TPO THUIH MPABOBUX
CHUCTEM, JDKepena IpaBa, MOPHAWYHI 1HCTUTYTH, Tajy3l IIpaBa, CyAOBI W
aJMiHiCTpaTHBHI mporieaypu, npodecii Ta BUIM JOKyMeHTIiB. Horo cdopMoBaHicTh
BUSBIISIETHCS y 3/1aTHOCT1 BU3HAYATH MICII€ TIOHSATTS B MPABOBIM CUCTEMI1, PO3PI3HITU
3aralbHOMOBHE U CleliajJbHE 3HAYEHHS, YCTAaHOBIIOBATH Taly3eBy HAJICKHICTh
TepMiHa Ta BPaXOBYBATH HACIIKA HETOYHOTO MEPEKIIATy.

JIIHrBICTUYHO-TUCKYPCUBHUM KOMIIOHEHT nepeadoayvae BOJIOJIIHHS
TEPMIHOJIOTIYHUMH, >KaHPOBUMH Ta CTUJICTUYHUMHU OCOOJIMBOCTAMHU HOPUTUIHOL
KOMyHikalii. MaiiOyTHIi Tiepeksiagady Mae po3Ili3HaBaTH (PYHKIIO JIOTOBODY,
Cy/JIOBOTO  pIIIEHHS, JOBIPEHOCTI, 3agBM YU HOPMATUBHO-IIPABOBOIO  aKTa,
BIATBOPIOBATH TNPHUMHATY B IUIbOBIM  KyJbTypl Oprafizaiilo JOKyMEHTa,
3a0e3neyyBaTd  TEPMIHOJIOTIYHY  MOCHIIOBHICTH 1 NPaBUWIBHO  II€pelaBaTH
MparMaTu4Hy CHITY IOPUIUIHUX (DOPMYITIOBAHb.

[TopiBHAMBHO-KYJIBTYPHUIT ~ KOMIIOHEHT  CTAHOBUTh  crHemuiuyHe  sSapo
JOCTIIKyBaHOT KOMIIETEHTHOCTI. BiH OXOIUIIO€ 3HaHHS BIAMIHHOCTEH M1 TPaBOBUMH
KyJIbTypaMu, TPAIUIISIMU FOPUIUYHOTO MUCJICHHS, HOpMaMu MpodeciiHOi TOBEIIHKA
Ta MOJIENSMH B3a€MOJil 3 ycTaHOBaMH. Moro c(hopMOBaHICTb Jae 3MOTY 3iCTaBIATH
MOHATTS 32 (PYHKITI€I0, 00CSITOM 1 TMPOILEIYPOI0 3aCTOCYBAHHS, BU3HAYaTH CTYITIHBb
BIJMOBITHOCTI Ta NPOrHO3YBaTH PU3UKHA HENPABWIBHOIO pO3yMiHHA. B ycHOmy
nepeKial el KOMIIOHEHT BUSIBISETHCS TaKOXK Y BpaxyBaHHI HOPM (POPMaJIbHOCTI,
Croco01B 3BEpTaHHSA Ta CTATyCHUX BIJHOCHH 0€3 JIOBUIBHOTO BTPYYaHHS Yy 3MICT
MOB1IOMJICHHSI.

OmnepanifiHo-CTpaTeriyHiii ~ KOMIOHEHT  OXOIUIIOE  BMIHHS  aHaJI3yBaTH
nepexiajalbke 3aBJaHHsA, BU3HAYaTH MIDKMOBHI, MDKIOPaBOBI W MDKKYJIbTYpHI
TPYIHOIL, OOMpPATH CTPATETiI0 Ta KOHTPOJIIOBATH pe3ybTar. Ilepekiagayd 3acTocoBy€
(GYHKIIOHATBPHUN aHaJor, OINUCOBUM MepeKiajl, EKCIUIKAIll0, TPaHCKOyBaHHS,
KaJIbKyBaHHs a00 KOMOIHOBAaHMI CHOCIO HE MEXaHIYHO, a 3 ypaxyBaHHSM THUITY
JIOKyMEHTAa, METH TIepeKIIay, CTaTyCy ajpecara Ta MOXKJIMBUX CMUCIOBUX PU3HKIB [5].

[HdopMaLiiTHO-TEXHOJIOTTYHUIA ~ KOMIIOHEHT Iepeadayae  IiIecHpsIMOBAHMIMA
MONIYK MTPaBOBO1, TEPMIHOJIOTIUHOI Ta (hOHOBOT 1H(OPMAITii, KPUTHYHY OIIHKY JKEPE
1 BIZIOBIIaJIbHE BUKOPUCTaHHS ITU(PPpOBUX 1HCTpYMEHTIB. BinmosigHo g0 pamku EMT,
TEXHOJIOT1YHA KOMIETEHTHICTh OXOIUTIOE POOOTY 3 MepeKIalallbKUMUA TEXHOIOTISIMH
Ta pecypcamu [2]. s OpUAMYHOrO mNepekiagaya 1€ O3HAyae BUKOPUCTAHHS
odiiiHuX 0a3 3aKOHOAABCTBA, CAMTIB yCTaHOB, TEPMIHOJIOTIYHMX 0a3, KOPMYCIB,
MapajelbHUX TOKYMEHTIB 1 CHCTEM aBTOMAaTHM30BAaHOTO MEPEeKIaay 3 00OB’SI3KOBOIO
NEPEBIPKOIO aKTYaJIbHOCTI M IOCTOBIPHOCTI JJAHUX.

[{inHicHO-peIeKCUBHUN KOMIIOHEHT OXOIUTIOE BIAMOBIJAIBHICTh 332 TOYHICTH
nepekyiany, KOH(IAEHIIMHICTb, HEyIepeIKeHICTh, NPoQeciiHy HEUTPaJIbHICTD,
MoBary J0 pI3HUX MPaBOBUX TPAJUIllid Ta TOTOBHICTh BHM3HABaTH MEXI BJIACHOI
KoMIleTeHTHOCTI. Pedrnekcis mependayae TOBTOPHY OILIHKY PIIIEHHS, MEPEBIPKY
TEPMIHOJIOTTYHOI TOCHIAOBHOCTI ¥ TOTOBHICTh TMEPETJISHYTH BIAMOBIIHUK 3a
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HAsBHOCT1 HaJ1HHIMOI 1HGopMarlii. KpuTuuHe KyJnbTypHE YCBIIOMIIEHHS JOTIOMAarae
YHUKATH CTEPEOTUIIB 1 HEOOTPYHTOBAHUX OI[IHOK 1HIIOI MPaBOBOi KyJIbTypH [1].

Buokpemiieni kKoMmmoHeHTH (GYHKIIOHYIOTh $K IUTICHA CHCTEMa: IIPaBOBE
MNOHATTS MOTpedye MOBHOTO ¥  JHUCKYpPCHBHOIO  aHalli3y, MDKKYJIbTypHA
PO3ODKHICTE — KOHKPETHOI TMepeKiafanbkoi crparerii, mudpoBe mIKeperno —
KPUTHUYHOT IEPEBIPKH, & KOKHE PIIIIEHHS — BIMOBIHOCTI ETHYHUM HOpMaM 1 QyHKIIIi
aokymeHnTta. Orxe, (opMyBaHHS KOMIETEHTHOCTI Ma€ TO€IHYBaTH 3HaHHS,
npodeciitii Ail, KpUTUIHE MUCIICHHS Ta PEIIEKCIIO.

3anmpornoHoBaHa CTPYKTypa BU3HAYAE 3MICT METOAMYHOI pOOOTH: ISl KOKHOTO
KOMIIOHEHTa HEOOXiJH1 cremiagbHo Ai0paHi martepianu, MpodeciiiHO Opi€HTOBaHI
3aBJaHHS, IOCTYNOBE YCKJIAJAHEHHsS TMEpeKIaJalbKiuX Mpo0ieM 1 CUCTeMaTUYHHIM
aHai3 NpUIHATUX 3400yBayacM pillieHb.

®opmyBaHHS NPOQECiHHOT  MIKKYJIBTYPHOI KOMIETEHTHOCTI  MaiOyTHIX
IOpUIMYHUX TIEPEKIIaIadiB Ma€ 3/IIHCHIOBATUCS HE K OKPEMHUU JTOAATKOBHUM HAIpsM
MIJTOTOBKH, a SIK CKJIAJ0Ba HABYAHHS IOPUIUYHOTO TMepekiany. MiKKYIbTypHUI
aCmeKT JIOIIIBHO 1HTErpyBaTH B poOOOTY 3 TEPMIHOJOTIEI, OPUIUYHUMHU
JOKYMEHTaMH, NEepeKIaJallbKUMU CTpaTerisiMu, 1HQOpMAIiiHUMH pecypcaMu Ta
3MOJICIbOBAaHUMHU ~ CUTyarlisiMu  mpodeciitHoro cminkyBaHHs. lle mae 3mory
MEPETBOPUTH 3HAHHS PO IHIIY MPABOBY KYyJIbTYpPYy Ha MPAKTUYHUN IHCTPYMEHT
aHaJi3y H Mmepexiamy.

3anponoHOBaHa METOJUKA TIPYHTYETbCA Ha MOpUHOMNAX HpodeciitHoi
CHpPSMOBAHOCTI, 1HTErpaiii MOBHOI, MEpeKIaaabKoi, MPaBOBOi Ta MIKKYJIbTYPHOI
MIATOTOBKH, 31CTaBJICHHS MMPABOBUX CUCTEM, aBTEHTUYHOCTI HaBYAIBLHUX MaTepialis,
mpOOJIEMHOCTI, TOCTYMOBOTO YCKIIQIHEHHS 3aBJlaHb, BAPIaTUBHOCTI MEPEKIaTabKUX
piens 1 mpodeciitHoi pedruekcii.

[Mpunnun npodeciitHoi cpsiMOBaHOCTI niepeadavdae J00ip 3MICTY BIAMIOBIIHO JI0
peaNbHUX BHJIB AISUIBHOCTI IOPUIUYHOTO TEpekiagada Ta poOOTy 3 JOrOBOpaMu,
JOBIPEHOCTSIMHM, CYIOBUMH pIIIEHHSMHU, 3asBaMU, CBIJIOLUTBaMHU, HOPMATHUBHO-
NPaBOBUMHU aKTaMU ¢ IOPUAMYHOI KopecmoHAeHui€e. I[lpuHumn iHTerpanii
3a0e3neuye  B3a€EMOIOB’s3aHe  (POpMyBaHHS  MPAaBOBUX  3HaHb, MOBHHUX 1
NepeKIaalbKkuX YMIHb, MDKKYJIBTYpHOI OOI3HAHOCTI, HaBUYOK 1H(OpMaIiitHoro
MOTIIYKY Ta TpodeciitHol eTUKu.

[TpuHIMT 31CTaBICHHS MPABOBUX CHUCTEM OPIEHTYE 3700yBadiB Ha MOPIBHSHHS
TEPMiHIB, 1HCTUTYTIB, (YHKLIA TOKYMEHTIB, Mpoueayp 1 mpodeciiHux ponei Ta
BU3HAYEHHS MOXJIMBUX CMHUCJIOBUX BTpar. [IpvHIMI aBTEHTUYHOCTI peani3yeThbCs
yepe3 poOOoTy 3 pealibHUMH a00 HaJeKHUM UYMHOM aJaNTOBAaHUMH JOKYMEHTaMH,
OoQIIIHHUMU TEPMIHOJIOTIYHUMHU pecypcamMu, 3aKOHOMABUYMMHU 0a3zaMu W THUIIOBUMU
npodeciiHuMU CUTYALISIMU.

[MpunHuun npobaeMHOCTI Ta BapiaTUBHOCTI mependadae 3aBAaHHA 0€3 €IUHOTO
ABTOMATHMYHO BU3HAYEHOTO PIIICHHS: 3100yBayl 31CTaBISIOTH MOXKJIMBI BIATIOBITHUKH,
OLIIHIOIOTH iXHI TEpeBaru W pHU3HKKM Ta OOTIPYHTOBYIOTH BHOIp. Taka misNTBHICTH
pPO3BUBAE CTpAaTETiyHy CYOKOMIETEHTHICTh 1 3[aTHICTh KOHTPOJIOBATH IIPOIIEC
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nepexiany [4; 5]. Ilpunnun peduieKCMBHOCTI BHUMAarae TMOSICHEHHS BUSBICHUX
TPYAHOUIIB, BUKOPUCTAHUX JIKEPET, 00paHOi CTpaTerii Ta po3MISHYTUX aJbTepHATHUB.

EdexruBHICT, MeTONMKHN 320€31MEUy€ETHCS CYKYITHICTIO TIeIaroriyHuX ymoB. Jlo
HUX HaJIEXaTh CUCTEMaTHYHE BKIIOYEHHS MIKKYJIBTYPHOTO i IOPIBHSUIBHO-IIPABOBOTO
aHali3zy 10 KOXKHOTO eTamy poOOTH 3 IOPUAMYHUM TEKCTOM; BHUKOPUCTAHHS
ABTEHTUYHHMX JOKYMEHTIB 1 HaJIldiHUX OQIMIMHUX pecypciB; MOJICIIOBAHHS
npodeciiiHux cuTyaiii, y skux 3700yBad Ma€ CaMOCTIHHO mOpuiMaru Ta
apryMEHTYBaTH MepeKIafaIbKi pimeHHs. BaxxIuBO Takok CTBOPIOBATH HaBYAJIbHE
CepelloBHUIIE, 110 JIOMYCKaE OOTOBOPEHHSI KUIBKOX MOMJIMBUX BAapIaHTIB MEPEKIIANY,
ajie BUMAarae iX OIIHIOBAaHHS 3a KPUTEPIIMHU MPaBOBOI TOYHOCTI, (DYHKIIOHAIHHOI
aJICKBaTHOCTI, 3p0O3yMIJIOCTI JUIs afpecaTa i BiIMOBIAHOCTI TpodeciiiHii eTulll.

OkpemMor0 YMOBOIO € MO€JTHAHHS ayJUTOPHOI Ta camMocCTiiHOi poboTu. Ilix yac
3aHITh BHKJIQJa4 OPraHi3oOBy€ aHali3 MepeKiafalbkoi MpoOieMH, IEeMOHCTPYE
aJTOPUTM TOLIYKY i IepeBipKHU 1H(OpMaIlii Ta CIPsIMOBY€E OOTOBOPEHHSI AJIbTEPHATHUB.
CamocriitHa poOoTta mnepeadadae yKIagaHHS TEMATUYHUX IJIOCapiiB, TOIIYK
napajielbHUX  JIOKYMEHTIB,  MIJATOTOBKY  IEpEKJIaJalbKOro  KOMEHTapss W
CaMOOI[IHIOBaHHSI BHKOHAHOTO 3aBJaHHA. Taka oprasizaiisi CIpHsI€ MOCTYIOBOMY
MepexoAy BiJ 30BHIIIHBOTO IMEJAroriyHoro CympoBOAYy 1O CaMOCTIHHOTO
podeciiHOro pieHHs.

AHaJi3 IOPUANIHOTO TEKCTY

]

BusiBneHHS MIXKKYJIBTYPHOI TPOOIIEMU
1
[TopiBHAIEHO-TIPABOBHI aHAI3

1
Bubip nepeknagarpkoi crparerii

|

[Tepesipka it mpodeciitna peduekcis

3anpornoHOBaHUN aJITOPUTM BijoOpakae JOriky mpodeciiiHol AisUIbHOCTI
IOPUAMYHOIO TMepeKiiajjaya M Yac poOdOTH 3 MDKKYJIBTYPHO MapKOBaHUMH
IOpUINYHUME TekcTaMu. Came Taka IMOCIITOBHICTh Mpod)eCiiHUX il MOKIajeHa B
OCHOBY  pO3po0sieH0oi MeToAukud (opmyBaHHS npodeciiiHOl  MIKKYIBTYpHOI
KOMIIETEHTHOCTI.

Peamizaniiss  3a3HaueHUX NOPUHIMINB 1epeadadae TMOETalHy OpraHi3alliio
HaBUaHHS. 3ampoIllOHOBAaHA METOJHMKA BKIIIOYAE€ YOTHPH B3a€EMOIIOB’SI3aHI €Tarw:
OpI€HTAIIHHO-MOTUBAIIHHUH, aHaJIITUKO-TIOPIBHSIBHUH, oriepariiHo-
nepekIafabkuii 1 npodeciino-pedaekCuBHUM.
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Tabmuus 1 Etanmu gopmyBaHHS npodeciiHoi MIKKYJIBTYpHOI KOMIIETEHTHOCTI MaiOyTHiX
IOPUIMYHHX MIepeKiIagadiB

3MicT i THIM HaBYAJLHUX

Eran OcHoBHA MeTa OuikyBaHuii pe3yabrar
3aB/aHb
Anani3 BUIMAIKIB ) .
®opMyBaHHs Po3yminHs poui
. MEPEKIAIAIBKAX  [TOMHIJIOK;
YCB1JIOMJICHHS . [TIepeKIIaaada K
. . 00roBOpEHHS GbyHKLIN .
MDKKYJIBTYPHOT MOBHOTO, TPaBOBOTO W
OpieHTalliiHO- |[OPUPOAU IO Hz[HquroIOpHHHqHOFO fep eKnaz[aqa;MimK JIETYPHOTO
p A pHp p BU3HAYCHHS MOKJIUBHX YARTYD .
MOTHBAIIHANA  |IepeKIamy T .. [mOocepeqHuKa; MOTHBAIIisS
A MIPABOBHX HACJTIJIKIB
npodeciiHoi 110 MOTJINOICHHS
. . . HETOYHOTO nepeKIany; .
BiJIITOBIJAIBHOCTI . MPABOBHUX 1 KYyJIbTYypHUX
O3HAHOMJICHHS 3 HOpPMaMu
nepeksagava AV 3HaHb
npodeciiHOl ETUKH
[ToOynoBa NOHSATTEBUX KapT;
dopMyBaHHS BMiHb[31CTaBJICHHS nediHinii;31aTHICTE  PO3ITi3HABATH
3ICTaBIATA  IOPUAWYHIBHUSBICHHS TIOBHOI, YaCTKOBOiIPABOBO Ta KYJIBTYPHO
AHaJITHKO- MOHATTS, TOKYMEHTH Talii HYJIBOBOI  BIJITOBITHOCTI;MapKOBaHi OJMHHII,
MOPIBHSUIbHUN  [KOMYHIKaTHBHI HOpPMHU[aHAII3 CTPYKTYPH|yCTaHOBIIOBATH
Pi3HUX MpaBOBUX|ITapaICIbHUX JIOKYMEHTIB;XapaKTep MIKCHUCTEMHUX|
KyJIbTYp pobota 3 oimiifHUMHU[pO30IKHOCTEN
TOKEpeIIaMu
[Tepexmam OKpeMuX TEPMIHIB i
(pparmenTiB OKYMEHTIB; . .
@opMyBaHHs 31aTHOCTI bp . oKy ’I31aTHICTh [IpUKUMaTy
.. [BUOIp (bYHKI110HAITBHOTO .
obuparu M apryMEHTOBaHi
. aHaJIoTa; OMKMCOBHH MEepeKIIa; ..
OnepariiiiHo- 3aCTOCOBYBATH eRCIUTIKAILIS: MEepeKIaalbKi  PIICHHS
MepeKIaIabKii |aJeKBaTHI ’ 3 ypaxyBaHHAM (yHKIII]]
. TPaHCKOTyBaHHS,
MEePeKIaIaIbKi JOKYMEHTa, TIPaBOBOTO
pemaryBaHHS HEBJATAX 9
CTpaTerii . KOHTEKCTY W ajpecaTa
MepPEKIIaIiB; YKJIadaHHs
TEPMIHOJIOTIYHOTO TJI0Capist
[Tepexnan MMOBHUX ) .
. ['0TOBHICTH CaMOCTIMHO
TOKYMEHTIB,  MOJICITIOBAHHSI
. . . .BUKOHYBaTH KOMILJICKCHE
IaTerparis CylIOBHX,  MirpamiiHux i
oy i .., [epeKIaganbKe
[Tpodeciitno- c(OpMOBaHUX 3HAHb TAHOTAPiaTHHHUX CUTYaIlil; .
. . .. . 3aBIaHHS,  TEPEBIPATH
pedeKkCuBHUN  |[BMiHB y IIJTICHY[POJIbOBI  3aBJaHHS; B3aEMHE .
. . . pe3ynpTar 1 HECTH
npodeciifiHy MisTbHICTh [peIaryBaHHS; MIUCHEMOBE| . . .
. BiJIITOBIQJIbHICTh 34
0oOTpyHTYBaHHS pIllIeHB; o .
) npodeciiiHe pileHHs
CaMOOITIHIOBAHHS

Ha opienramiitHo-MoTHBaIIiHOMY eTami 3700yBadi aHATI3yIOTh MPUKIATU
HEBJAJIOr0 MEepeKyaay MpaBOBUX TEPMIHIB, Ha3B YCTAaHOB 1 MPOLECYAJbHHUX POJIEH,
BU3HAYAIOTh MPUYNHU HETOYHOCTI T4 MOXKJIIMBI KOMYHIKaTUBHI a00 TIPaBOB1 HACIIIIKH.
3icTaBlIE€HHsI CJIIOBHMKOBOTO BIJIMOBIJHUKA 3 BHU3HAUCHHSIM B O(DiliiHOMY JKepei
JI0TIOMAara€e BCTAHOBUTU O3HAKH MOHSTTSA, K1 MaloTh OyTH 30epekeHi B mepekiai, Ta
YCB1JIOMUTH HEOE3IeKy MEXaHIYHOIO IMEPEHECEHHS MOHSTh OJIHIET CHCTEMH Ha 1HIILY.

Ha ananithko-nopiBHsUIbHOMY eTailli 3700yBayl 31CTaBIsAI0Th Ae(DIHILIT TPABOBUX
MOHATH, BH3HAYAIOTh IXHI CHOUIBHI ¥ BIAMIHHI O3HAKH Ta THII BIAMNOBIZHOCTI.
Pe3ynbratu go1iibHO OQOPMITIOBATH B TAOJIUIIL, IO MICTUTh Ha3BY MOHATTS, IPaBOBE
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BU3HAYCHHS, MOXJIMBUM BIJIMOBIAHUK, CTYIIHb €KBIBaJEHTHOCTI, IEpeKIagaIbKi
PU3UKHM Ta PEKOMEHJOBAaHUN croci0 nepeaaBaHHs. AHami3 CTPYKTYPH OAHOTUITHUX
JOKYMEHTIB JJBOX NIPaBOBUX KYJBTYp Ja€ 3MOTY BU3HAYUTHU €JIEMEHTH, SIK1 HOTPEOYIOTh
TEPMIHOJIOTIYHOI, CTPYKTYPHOI a00 IparMaTuyHOi ajanTariii.

Ha omnepariitHo-iepeknaganskoMy €Tami 3aBAaHHS  yCKJIQJHIOIOTHCS  Bif
nepeKsIaay OKpeMoi MpaBOBOI OAMHMIN J0 (parMeHTa W IUTICHOTO JIOKYMEHTA.
3100yBayul BHU3HAYAIOTh 3MICT TMOHATTA y BUXIJHIM CHCTEMI, HAsBHICTH HOBHOIO
BI/IMOBITHUKA, O3HAKH, HE IepeJaHl 3ampOIIOHOBAHMMH BapiaHTaMH, JIOPEYHICTH
pillieHHsT a7 KOHKPETHOTO JOKyMEHTa Ta MoTpedy B TMOsCHEHHi. J[omaTkoBo
BHUKOPUCTOBYIOTHCS 3aBJIaHHS Ha peAaryBaHHsS TEKCTIB 13 OyKBaJbHUM IEPEKIIaaoM,
XUOHUMU ~ JIpy3sMH  Tepekjajadya,  TEPMIHOJOTIYHOW  HEMOCHIJOBHICTIO,
HEBUIIPABIAHOIO 3aMiHOIO MPABOBOI peaii a00 MOPYIICHHSIM KaHPOBUX HOPM.

Ha mnpodeciiino-pediekciBHOMY €Tarli BUKOHYIOTHCS KOMIUIEKCHI 3aBlIaHHS,
HAOMMOKEHI JI0 peaJlbHOr0 3aMOBJIEHHS: 3700yBad aHali3y€ THUI 1 METYy JOKYMEHTa,
anpecara, chepy BUKOPUCTaHHS Ta BUMOTH 110 0(hOpMIICHHS, 31HCHIOE 1H(POpMAaITiiTHNN
MOIIYK, YKJIAJa€e TIocapiii, BUKOHye mepekiaa 1 mepesipsie Horo. [lo miicyMKOBOTO
NPOAYKTY BXOJUTH KOPOTKHUI MepeKiIaJalbKuii KOMEHTap 13 MOSICHEHHSM CKJIaJHUX
OIWHMIIb, JKEpen 1 crparerid. PomboBi cutyaiii B MirpariiiHiii ciry>x01, mia dvac
HOTapiaJIbHOI JIii, KOHCYJbTallli a0o CydOBOrO 3acCiJlaHHsS JaloTh 3MOTY OI[IHUTH
TOYHICTh, HEUTPAJILHICTH 1 BpaxXyBaHHS CTaTyCHHUX Ta KYJIBTYPHUX BIIMIHHOCTEH.

JInst mpakTUUHOTO (OpMYBaHHS MPOQPECITHOT MIKKYJITYPHOI KOMIIETEHTHOCTI
IOPUAMYHOTO TIepeKIiafayda JOIIbHO BUKOPUCTOBYBATH CHCTEMY BIIpaB, MOOYI0BaHy
BIJIMOBITHO /IO JIOTIKM 3alpONOHOBAaHOI METOAMKU. 3aBAaHHS IOCTYIOBO
YCKJIAIHIOIOTBCS: BIJl aHANI3y OKPEMHX IOPUJIMYHUX TMOHATH 1 MDKKYJIbTYPHHX
0COONMBOCTEH X (DYHKI[IOHYBAaHHS J10 BUKOHAHHS KOMIUIEKCHHUX IepeKJIaIalbKuX
MPOEKTIB, MAKCUMAJIbHO HAaOIMXKEHHUX /10 peajbHUX MpodeciiHux cutyarlii. Takuii
niaxin 3abe3nedye IHTerpamilo MOBHOI, IPaBOBOi, MIKKYJIBTYpPHOI, TparMaTU4HOI Ta
KOMYHIKaTUBHOT KOMIIETEHTHOCTEH.

BnpaBa 1. Amxaxi3 mopuauuHux peadiid. 3100yBauaM IPOMOHYETHCS
ABTEHTUYHUHN IOPUIUYHHUI JTOKYMEHT (JIO0roBip, MOBIpeHICTh, affidavit, immigration
form, court order), y sskoMy He0OOXiJTHO BU3HAYUTH KYJbTYpPHO i IPaBOBO MapKOBaHI
MOHSATTS, TOSICHUTHA OCOOJIMBOCTI iX (DYHKIIIOHYBAaHHS B IMPABOBIM CHUCTEMI KpaiHH
MOXO/PKEHHSI JOKyMEHTa Ta 3alpoIlOHYyBaTH HaWOLIbIN aJeKBaTHUM cHocid ix
BIITBOPEHHS YKpaiHChKOIO MOBOIO. [licisi BHKOHAHHS 3aBlaHHS OOTOBOPIOIOTHCS
MOXJIMB1 TEepeKJafalbki PHU3UKH, TOB'3aHI 3 OYKBaJbHUM MEpPEKIagoM ado
BUKOPUCTAHHSIM (POPMaJIbHO MOAIOHUX, ajie IOPUANYHO HETOUHUX BIIOBIIHUKIB.

BnpaBa 2. O0rpyHTyBaHHs Nepekjaaanbkoro pimenHnsi. [licns BUkoHaHHS
nepekyiany 3A00yBadul TOTYIOTh KOPOTKHUU MepeKiIafalbKuil KOMEHTap, y SIKOMY
MOSICHIOIOTh BHOIp TEPMIHOJOTIYHHUX BIAMOBIIHUKIB, BHKOPUCTAHI IMEpeKIaaaIbKi
TpaHcdopmariii, cnocodbu mnepeaaydi KyJabTypHO CHeU(IYHUX TMOHATh Ta NMPUUYUHU
BIJIXWJICHHS aJbTEpPHATUBHUX BapiaHTiB. Taka Qopma poOOTH cHpHsiE PO3BUTKY
npodeciitHoi pedrekcii, yMiHHS apryMEHTYBaTH BIJIACHI PIIIEHHS Ta KPUTUYHO
OI[IHIOBATHU SIKICTh MIEPEKIIATY.
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Bnpasa 3. Anaui3 mepexkiaganbKux NOMUWIOK. 3100yBadyaM IPONOHYETHCS
TEKCT IOPUIMYHOTO MEPEKIaay, 110 MICTUTh HaBMHUCHO JOMYIIEHI TEPMiHOJOTIYHI,
MDKKYJIBTYPHI Ta IparMaTuyHi oMUk, HeoOXiHO BUSIBUTH HETOYHOCT1, BU3HAYUTH
iX MOJKJIMBI MPABOBI HACIAKM Ta 3allPONOHYBATH BUIIPABIEHUN BaplaHT MEpeKiIany.
Buxonannsa Takux 3aBgaHb (opMye HaBHUKH Mpo(deciiHOl  eKCHepTu3u
MepeKIaaabKoro MpoaAyKTY, BIIMOBIJAIBHICTh 3a SKICTh BHUKOHAHOI POOOTH Ta
TOTOBHICTb JI0 IPUUHATTS OOIPYHTOBAHUX NPO(ECIMHUX PIIICHb.

3anpomnoHoOBaHa METOAMKA mepeadadae MOCIIIOBHUMA Tiepexia Bia (GopmyBaHHS
OKpeMHuX MNpodecifHUX yMiHb 10 iX I1HTerpauii B HUIICHY cucTeMy npodeciiiHoi
JISUTBHOCTI IOPUAMYHOTO Tepekianada. KokHMiT HACTymHMI eTan CIUpaeTbes Ha
pe3yabTaTu TMONEPEAHbOro, 3a0e3MeUylour IMOCTYNOBE YCKIAAHEHHS HaBYAJbHUX
3aB/laHb, PO3ILIMPEHHS CIEKTpa MDKKYJIbTYPHUX CHUTyalllil Ta MIiJIBUILIEHHS PIBHS
CaMOCTIHHOCTI 3100yBauiB OCBITH. Taka Jiorika mooy 0BU METOAUKHU CIIPUSE HE JIHIIIE
3aCBOEHHIO IOPHUIUYHOI TEPMIHOJIOTIT Ta MepeKIaJallbKuX CTparerid, a # po3BUTKY
npodeciiHoro MUCJIEHHS, 3IaTHOCTI MNpUHAMATH apryMEHTOBaHI pIIIeHHS W
aJanTyBaTHCS J0 PI3HUX MoJIeNield MKHAPOAHOI FOPUAUIHOT KOMYHIKAITIi.

OmixroBanHs  c(opMOBaHOCTI TPo(eciitHOT  MIKKYJABTYPHOI ~ KOMIIETEHTHOCTI
JOLUTLHO 3/IIMCHIOBATH 33 KOMIUIEKCOM B3a€MOIIOB’SI3aHMX TIOKa3HUKIB: TOYHICTIO
PO3YMIHHSI TIPAaBOBOTO TOHSTTS; 3/aTHICTIO BCTAHOBUTU XapaKTe€p MIDKCHUCTEMHOI
BIIMOBIMHOCTI;  OOIPYHTOBAHICTIO  BHOOPY  TEpeKiajarbkoi — CTparerii;  SKICTIO
1HQOPMAIIITHOTO MONIYKY; TOTPUMAHHSIM >KaHPOBUX, TEPMIHOJIOTIYHUX Ta ETHYHUX HOPM;
3/1aTHICTIO BUSIBJISITY ¥ BUTIPABIISITH BIACHI MOMIJIKU. OO’ €KTOM OLIIHIOBAHHS Ma€ OyTH He
JIMIIIe TOTOBUM TIEPEKyIajl, a ¥ MpOoIeC MPUUHSTTS PIIICHHS, BiIOOpaKEeHUM y miocapii,
KOMEHTapl, MEpeiKy BHKOPUCTAHUX JDKEpen 1 peQuieKCMBHOMY 3BITL. Takuid Mmiaxija
Y3TOIKYEThCS 3 PO3YMIHHSM TIEPEKIaIallbKOi KOMIIETEHTHOCTI SIK 3IaTHOCT1 PO3B’sA3yBaru
npoOJIeMH, 3aCTOCOBYBATH CTpATerii Ta KOHTPOIIOBATU pe3yiIbTar JisUTbHOCTI [3;4].

3anmponoHOBaHA CHUCTEMa OIIHIOBAHHS 3a0e3Teuye KOMIUIEKCHUW MiAXiT [0
BU3HAUYCHHS PIBHSA CHOPMOBAHOCTI MPOodeciitHOT MIKKYIBTYPHOI KOMIIETEHTHOCTI,
OCKUIBKM JIO3BOJISIE OLIIHUTH HE JIMIIE KIHIEBUUA pPe3yiabTaT NepeKIaaalbKoi
JUSTTBHOCTI, @ ¥ JIOTIKY TpOo(eciitHOro MHUCIIEHHS, MOCTII0BHICTh MPUHHATTS PIIICHb
Ta 3JIaTHICTh IOPUIUYHOIO Mepekiagada e(peKTUBHO AISTH B YMOBAX MIKKYJIBTYPHOT
npodeciiinoi komyHikaiii. KomruiekcHe 3acTOCYBaHHS 3ampOINOHOBAHUX KPUTEPIiB
CTBOPIOE MIAIPYHTS i OO'€KTMBHOIO aHami3y pe3yJabTaTUBHOCTI METOIMKH Ta
BU3HAYEHH NIEPCIEKTUB 11 OJAJIBIIOTO BIOCKOHAJICHHS.

OOroBopeHHs1  pe3yJabTaTiB  JOCTIKEHHA.  3ampolOHOBaHA  METOAMKA
KOHKPETH3Y€ 3arajibHi TOJOXKEHHS MOJeNed MDKKYJIbTYPHOI Ta MepeKiIaganbKol
KOMITETEHTHOCTEH BIIIMOBITHO A0 0cOOIMBOCTEH IPodeciiiHOl AISUTBHOCTI FOPHUIUIHOTO
nepekiaaaya. Ha BigMiHy BiJT MIAXO/IB, 32 SKMX MDKKYJIBTYPHA MITOTOBKA OOMEXKY€EThCS
3aCBOEHHSIM KpaiHO3HABUMX BIJOMOCTEH, y MeXax po3poOJIEeHOI METOIUKH BOHA
IHTETPYETbCS 3 TOPIBHSUIBHO-TIPABOBUM  AQHANI30M, OIPAIIOBAHHSIM  FOPUIUYHOL
TEPMIHOJIOT1i, BUOOPOM MEPEKIAAAUBKUX CTPATErid Ta MOJEIOBAHHSAM MpPOodeciitHuX
curyartiil. Ille 3a0e3nedye nepexia Biji HAKONMWYEHHS 3HAHb MPO IHIIY KYJIbTYpYy A0 iX
MPaKTUIHOTO BUKOPHCTAHHS i1 9ac PO3B’sI3aHHS MEpeKiIaJallbKUX 3aB/IaHb.
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[IpakTuHa CHOPSIMOBAHICTH METOJUKH peali3yeThCcsl 4epe3 poboTy 3
ABTCHTHYHUMHU IOPUIUYHAMHU TOKYMEHTAMH, 3ICTaBICHHS TOHATH PI3HUX MPaBOBHUX
CHUCTEM, aHalli3 TEePeKIaJalbKuX TIMOMHUJIOK, pEIaryBaHHA TEKCTIB, YKJIaJlaHHS
TEPMIHOJIOTTYHUX TJI0CapiiB, BUKOHAHHS KOMIUIEKCHUX TEpeKIaJalbKuX MPOEKTIB 1
MiATOTOBKY MEPEKIaJalbKOro KOMEHTaps. BakimnuBoio 0coOIUBICTIO € 000B’S3KOBE
OOTrpyHTYBaHHs 3100yBadaMy MPUHHATUX PIIIEHbB, 1110 A€ 3MOTY OI[IHIOBATH HE JIIIIE
KIHIIEBUI TEKCT MepeKiiaay, a i cpopMOBaHICTh IPO(ECIitHOro MUCIEHHS, 31aTHICTh
3MIMCHIOBATH 1HGOPMAIIMHUN TIONIyK, TepeadadaTtd MepeKiaganbki pU3UKH Ta
KPUTHUYHO aHAJII3YBaTH BIACHY AISUIbHICTb.

Boanouac 3amponoHoBaHa METOJUKAa MAa€ TEOPETUKO-METOIUYHHMNA XapakTep 1
notpedye MOAANbIIOl eKCIIEPUMEHTANbLHOI NEpeBipKU B OCBITHHOMY IIporeci. li
pE3yNbTATUBHICTh JOLIUIBHO BH3HA4YaTH 3a pPIBHEM C(OPMOBAHOCTI CTPYKTYPHHX
KOMITOHEHTIB TPOQECciiiHOT MIKKYJIBTYPHOI KOMIIETEHTHOCTI, SKICTIHO BUKOHAHHS
KOMILJIEKCHUX TEPeKIaJalbKuX 3aBJaHb, apryMEHTOBAHICTIO OOpaHUX CTparerii Ta
3/IaTHICTIO 3/100yBadiB OCBITH CAMOCTIHHO BHSBJISTH MOBHI, MPaBOBI W KYyJbTYpHI
PO301>KHOCT!I.

3ampornoHOBaHa METOIMKAa MOXKE Peali30ByBaTUCA K y MEXKaX OKPEMOro Kypcy
IOPUANYHOTO MEePEKIIa Ty, Tak 1y BUITISAI MDKIUCIUTUTIHAPHUX MOJTYJIIB, IHTETPOBAHUX
70 TPAaKTUYHUX 3aHATh 3 MEPEKJIaJ03HABCTBA, MPOQeciiiHOi 1HO3EeMHOI MOBH Ta
MOPIBHSUTPHOTO TIpaBo3HAaBCTBA. [loCimoBHE 3aCTOCYBAaHHS 3aBIaHb PI3HOTO PIBHSA
CKJIAJTHOCT1 Jla€ 3MOTYy aJanTyBaTd ii JO MIATOTOBKH 3700yBadiB 13 HEOJHAKOBUM
MOBHHM 1 TpaBOBMM JOCBigoM. BogHowac m0o0ip JOKyMEHTIB, TEpMIHOJOTIi Ta
3MOJIEJIbOBAHUX CUTYaIllil Ma€ BpaxOBYBaTH KOHKPETHY MOBHY Iapy, rajgy3b MpaBa Ta
MaiiOyTHIO cepy npodeciiinoi AISTLHOCTI NepeKiagaya.

BucnoBku. VY pesynpTaTi  JOCHIIKEHHS NpPoQeciiHy  MDKKYJIbTYpHY
KOMIIETEHTHICTh IOPUAMYHOTO TIEepeKiiajjaya BU3HAYEHO SK IHTETPOBaHY JAMHAMIYHY
3IATHICTH (DaxiBIs PO3YMITH, 3ICTABIATH Ta HAJIC)KHUM YHHOM BiITBOPIOBATH MOBHI,
MpaBoOBi, JAUCKYPCHUBHI W COIIIOKYJBTYPHI OCOOJHBOCTI IOPUIWYHOI KOMYHIKAIIii,
oOupatu OOIpyHTOBaH1 TMepekiajalbki cTparerii Ta 3a0e3medyyBaTd TOUHY,
(GyHKIIOHATBHO aJIeKBaTHY, €TUYHO BIANOBIIANBHY W KYJBTYpPHO KOPEKTHY
B32€EMO/III0 MK MPEJCTAaBHUKAMU PI3HUX MOBHHX 1 IPABOBUX CHUIBHOT.

Y cTpyKTYypi JIOCHITKYBaHOI KOMIIETEHTHOCTI BHOKPEMJICHO KOTHITHBHO-
MPaBOBUM, JIHIBICTUYHO-TUCKYPCUBHUN, MOPIBHSIBHO-KYJIBTYPHHUH, OIepaniiHo-
CTpaTeriuHui, iH(l)opMauiﬁHo TEXHOJIOTITYHUH  Ta  I[IHHICHO-pe(IeKCUBHHIA
KOMIIOHEHTH. IX B3a€MO3B 30K 3a0e3Medye 31aTHICTh IOPHANYHOrO Mepekiiagada He
JUIIE PO3Mi3HABaTH MDKMOBHI W MDKCHCTEMHI BiIMIHHOCTI, a W TEpeTBOPIOBATH
pe3ynbTaTH aHali3y Ha apryMEHTOBaHe MpodeciiiHe pillleHHs.

OOrpyHTOBaHO  METOAMKY  (opmyBaHHS  NpPOQEciiHOI  MDKKYJIbTYPHOL
KOMIETEHTHOCTI MaOyTHIX IOPUANYHUX MEPEKIafadiB, M0 0a3yeTbcs HA MPUHIUTIAX
npodeciifHoi COpsIMOBAHOCTI, IHTErpallii MOBHOI, MpPaBOBOi, NEpPEKIaTallbKOi Ta
MDKKYJBTYPHOI ~MIATOTOBKHM, 3ICTaBJIECHHS TMPAaBOBUX CHUCTEM, aBTEHTUYHOCTI,
po0JIEMHOCTI, BaplaTUBHOCTI ¥ pediekcuBHOCTI. MeTo/InKa 0XOIUII0E OpiEHTALIHHO-
MOTHBAIlIfHUNA,  AHATITHUKO-TIOPIBHSAJIBHUHN,  ONEpaliifHO-TIepeKIafanbkuil 1
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npodeciiiHo-pedekCUBHUN eTanu Ta TMepeadadae TMOCTYNOBUM Mepexisy Bij
YCBITOMJICHHS MIKKYJBTYPHOI TIPUPOAM FOPUINYHOTO IMEPEKIaay A0 CaMOCTIHHOTO
BUKOHAHHS KOMIUICKCHUX MPO(DECiifHNX 3aBIaHb.

[IpakTruHe 3HaAuYEHHsS 3aMpPONOHOBAHOI METOJUKHU TMOJSTa€ B MOMIIMBOCTI i
BUKOPHUCTAHHS TIi/1 Yac BUKJIAJIAHHS IOPH/IUIHOTO MEPEKIIANy, YKIANAHHS HABUATBHHIX
nmporpam, po3poOJIeHHs] CHUCTEM BIIpaB 1 OpraHizailii camOCTIHHOI poOOTH MailOyTHIX
nepekiaaaqis. [lepcrekTrBr MOMANBIITNX JOCTIKEHD TTOB’3aHi 3 eKCIIEPUMEHTATLHOIO
MEPEBIPKOI0  PE3yJIbTATUBHOCTI METOJIMKH, BHU3HAYCHHSIM KPUTEPiiB 1 PIBHIB
c(opMOBaHOCTI MPOPECIHHOT MIKKYJIBTYPHOI KOMIIETEHTHOCTI, @ TaKOX aJalTalli€ro
3aIpPOITOHOBAHMX 3aBJaHb JI0 PI3HUX TaTy3ei FOPUINIHOTO TIEPEKIIay.
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YUHHUKU NPUMHATTA IHEPEKJIAJALIbKUX
PINNEHD HIJI YAC AHI'JIO-YKPAIHCBKOI'O
CHEIIAJII3OBAHOI'O IEPEKJVIAZLY

SAcuneunnka QJuieHa

K. QIO H., TOLIEHT

Kadenpa anrmniiicekoi ¢iioJorii Ta nepexiiany

Jlep>xaBHUI BUIIIMKA HABYAIBHUM 3aKJIa]]

«/lonbachkkuii [ep>kaBHUIN NeAaroriyHui yHIBEpCUTETY, Y KpaiHa

CyuacHMIl aHTJI0-yKpaiHCBKHUM CIeliali30BaHUN TepeKyiaa Jenall YacTilie
3MIMCHIOETHCS B yMOBax MuUGpoBoi Tpanchopmariii nmepekyiaganbkoi MisuIbHOCTI, 110
ICTOTHO BIUTMBA€E HA MPOIIEC MPUHHATTS MEPEKIATAIBKUAX PillieHb. SIKII0 TpaauIiitHO
npodeciiiHuii BUOIp mepekiajadya BHU3HAYABCS MEPEBAKHO MOBHUMH, >XaHPOBO-
CTHWJIICTUMHUMH Ta KOMYHIKaTHBHO-IIPArMaTUYHUMU YMHHUKAMHU, TO HUHI BaXKJIUBY
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pOJIb BIAITPalOTh TaKOX TEXHOJOTIYHI 3aco0M TMepekiiaay, 30KpeMa CHCTEMU
aBToMatu3oBaHoro nepekiany (Computer-Assisted Translation, CAT), cepen sikux
HanOueIn mormmpennmu € SDL Trados Studio, memoQ, Phrase ta inmni miardopmu,
o 3a0e3MeuyroTh BUKOPUCTAHHS TMaMm’sTi TEepeKiIaaiB, TEPMIHOJOTIYHHX 0a3,
aBTOMATHU30BAHOTO KOHTPOJIIO SKOCTI W KOMaHAHOI POOOTH HajA MepeKIaJalbKUMU
MPOEKTaMU. 3a TAKUX YMOB IIPUMHSATTS NEPEKIAAANBKUX PIIIEHb IEPETBOPIOETHCA HA
KOMILJIEKCHUM MpOIEC, Yy SAKOMY TO€JHYIOTbCA JIHIBICTUYHI, KOTHITHUBHI,
(GyHKIIIOHATBbHI Ta TEXHOJIOTIYH1 YHHHUKH.

QOyHKIIOHATICTChKUN Miaxia, npeacrasiennid y npausgx K. Hopa [1], Bu3nauae
KOMYHIKaTUBHY METY TEKCTY K MPOBITHUI OpPIEHTHP MEPEKIaAAlbKOro PIlICHHS.
C. Komina [2] moB’si3ye SKICTh MEpeKiaAy 3 ypaxXyBaHHSIM MOBHHUX, TEKCTOBHX 1
nparMaTMYHUX napameTpiB, Toial gk JDk. Xayc [3] posrisgae  (yHKIIOHAJIbHY
aJICKBATHICTh SIK OCHOBHUW KpUTEpIN OI[IHIOBaHHS NeEpeKiIaay. ¥Y3arajabHIOYU
cydacHi TeoperuuHi miaxoau, k. Maunei, C. Pamoc IlinTto Ta k. bnelikcni [4]
HaroJIOIyITh Ha 0araToakTOPHOCTI IEpeKIaaalbKkoro mpomecy. B ykpaiHcbkoMy
nepekiiano3HaBcTBi O. B. Pebpiit [5] TpakTye npulHATTS epeKIaalibKuX PillieHb K
eBpuctTuuyHMl mporec, a B. JI. bopmoBerpka [6] akmeHTye yBary Ha KOTHITHBHHUX
MexaHi3Max ompairoBaHHsa 1H(opmalii. BogHouac nmuTaHHS KOMIIJIEKCHOTO BILTUBY
MOBHUX, (DYHKIIIOHAJIbHUX, TPAarMaTUYHUX 1 TEXHOJIOI'TYHUX YMHHUKIB HA IPUUHSATTS
MepeKIaabKuX pIMIeHbh Yy CY4acHOMY aHTJIO-YKPaiHCBKOMY CIEIiali30BaHOMY
nepekIaii noTpedye MoAabIIOro y3araJlbHEHHS.

MeTor0 TOCHIKEHHs € y3arajJlbHeHHS YMHHUKIB, 110 BU3HAYAIOTh MPUUHATTSA
nepeKIafabKuX pillieHb M1J] 4ac aHTJI0-YKPaiHChbKOTO CHEIiali30BaHOro epeKiany B
yMoBax 3actocyBaHHs cydyacHUX CAT-1HCTpyMeHTIB, a TakoX 3’SICyBaHHS iXHBOI
B3a€MO/IIT B TIpolieci 3a0e3nedyeHHs] PyHKIIOHAIBHOI aJIeKBaTHOCTI, TEPMIHOIOTTYHOT
TOYHOCTI Ta KOMYHIKaTUBHOI €()EKTUBHOCTI MEPEKIIALTY.

[TpuitHATTS TepeKIafabKoro pillieHHs € 0araToeTalHUM IPOLIECOM, Y MeKax
SKOTO TepeKIajaad aHali3ye He JIUIIe MOBHI OCOOJIMBOCTI BUXIJTHOT'O TEKCTY, a i HOoro
KOMYHIKaTUBHY (PYHKI1I0, KaHPOBO-CTUJIICTUYHI XapaKTEPUCTUKH, TEPMIHOJIOTTUHE
HAIMOBHEHHS, MOTPEOH ILUIHOBOI ayJuTOpii Ta YMOBHU peajizallii mepekyiaganbKkoro
npoekty. 3a cnocrepexkeHHsmMu  JIx. bipna [7], cnemiamizoBaHul — nepekiai
nepeadavae KOMIUIEKCHE BpaxXyBaHHS MIPEIMETHOI raimy3i, IpodeciiHiuX cTaHmapTiB i
BUMOT 3aMOBHHKa, Toll sk M. belikep [8] Harosomye Ha HEOOXITHOCTI BUOOPY
NepeKIafabKuX PIlIeHb BIAMOBIAHO 10 OCOOJMBOCTEN KOHKPETHOI KOMYHIKATHBHOI
cutyarii. Ile ocobmuBO MOMITHO TiJ Yac TMEPEKIaay MEIUYHUX TEKCTIB, Je, 5K
3a3HadaioTh B. MontaneT 1 M. T'oncanec [esic [9], mnepeknamad MOBUHEH
3a0e3MeYnTH HE JIUIIE TEPMIHOJIOTIYHY TOYHICTh, a ¥ ypaxyBaTH KIIHIYHHA KOHTEKCT,
piBEHb MiATOTOBKH IIILOBOI ayJUTOPIi Ta KOMyHIKATUBHY METY JOKYMEHTA.

VY3aranbHEHHS pe3yibTaTiB MOMEPEAHIX MOCIIIHKEHb MEIUYHOTO, IOPUIUIHOTO
Ta KOPIIOPATUBHOTO MEPEKIIAY, @ TAKOK CYy4aCHUX TEOPETUUHUX IM1IXO/11B A0 3MOTY
BUOKPEMHUTH OCHOBHI YMHHHKH, 1[0 BU3HAYAIOTh IPUUHSITTS MEPEKIaJAIbKUX PIIIICHb
M1J] 4ac aHTJI0-yKPaiHCHKOTO CIeliali3oBaHOro nepekiany (tadm. 1).
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Tabnuus | — UMHHUKY TPUAHATTS TepeKsaJalbKuX pillleHb MiJ Yac aHTJIO0-yKpaiHCHKOTO

CIIeIIaJII30BaHOTO MEPEKIaTy

BB Ha NpUAHATTA

YuHHUK OcHoBHMI 00’€KT aHATI3Y .
nepeKIaJalubKoOro pilieHHs
. . . . . BUOIp HOPMAaTHUBHOTO
TepminoJioriunuiirany3eBa TepMiHOIOT1S s . . .
TCPMI1HOJIOTTYHOI'O B1AIIOBIAHHKA
@OyHKUiOHATBLHUI|KOMYHIKATUBHA METa TEKCTY BUOIp MepekyaianbKoi cTparerii

ajganTaiiss MOBHHX 3aco0iB 1O

IIparMaTu4Huil [agpecaT i KOMYHIKaTUBHA CUTYaLlis . N
notpe0d MiIbOBOI Ay JUTOPii

3a0€3MeUeHHS BIZITIOBITHOCTI
YMHHUM HOpPMaM 1 BUMOTaM
CAT-1HCTpyMEHTH, TIaM’sSITh NEPEKIIaliB,[3aCTOCYBaHHS LU(POBUX PECYPCIB 13
TexHoJsioriynmMii  TepMiHOJIOTiYHI 0a3u, aBTOMATH30BaHUH[IPOECiiiHOI0 Bepupikarliero
KOHTPOJIb SIKOCTI pe3yibTaTiB

HopmaTuBHuii  [MOBHI Ta rajixy3eBi CTaHIapTU

Ilogani B Tabi. 1 YMHHUKKA B3a€MOAIIOTH MIK C000I0, a iXHS BIIZHOCHA
3HAYYLIICTh 3MIHIOETHCS 3aJIEAKHO B1Jl IPEIMETHOI raiy3i, )aHpy Ta KOMyHIKATUBHOT'O
MpPU3HAYEHHS TEKCTy. Tak, y MEIUYHOMY TMEpPeKiIajii BUSHAYAILHUM € TOE€THAHHS
TEPMIHOJIOTIYHOr0, MPAarMaTUYHOrO Ta HOPMATHUBHOTO 4MHHMKIB. Hampukinan,
aHricbke cinoBocnoiayuyeHHsa body fluids nepenaerbes sik Oilonoriydi piavHu, their
environments — Ik CepeIOBUIIE iX yTpUMaHHs, a monitor yourself for symptoms — sik
crocTepiraiiTe 3a MOsIBOK0 CUMITOMIB, 110 3a0e3Meuye OJHOYACHO TEPMIHOJIOTIYHY
TOYHICTh, BIMOBITHICTh YKPATHCHKIM MEAUYHIN HOPMI Ta 3pO3yMUIICTh 1HMOpMaIii
JUTSL IIAPOKOTO KOJIa PEIUITIEHTIB. AHAJIOTYHO Ha3BU 3axBopioBaHsb bird flu, listeriosis,
cryptosporidiosis TEepeKIaTaroThCsl HOPMATUBHUMH YKPATHCHKUMH BiTIOBITHUKAMHU
NTAlIMHUN  TPUM, JICTEpio3, KPUNTOCHOPHIIIO3, ToAl sk fever y Oararbox
iH(opMaLiitHUX MaTepiajax JOLUIbHO TepeaaBaTd He OyKBaJbHUM BiAMOBITHHUKOM
rapsiuka, a 3BUYHIIIONI JIs yKPaiHCHKOTO aJipecaTa Ha3BOK BUCOKA TEMIEpaTypa, o
3YMOBJICHO MPAarMaTUYHOIO CIPSIMOBAHICTIO TEKCTIB IPOMAICHKOT0 3/J0POB’Sl.

He MeHII NOKa30BUMHU € TPUKIATU KOPIOPATUBHOTO TMEpEKiIany, y SIKOMY
B32€EMOJIIIOTh (PYHKIIOHATBHUM, TEPMIHOJIOTIYHUN 1 HOPMATHBHHI UYMHHUKHU. Tak,
cinoBocnonydeHHs Performance Review, Performance Goal, Performance Outcomes
MOCJIIIOBHO TIEPEKIAIAOTHCS K OIliHKA €EeKTUBHOCTI POOOTH, MeTa e(heKTUBHOCTI,
pe3yibTaTh POOOTH, OCKUIBKM KJIIOUOBUM CTa€ HE OyKBaJbHE BIATBOPEHHS
KOMIOHEHTa performance, a 3a0e3ne4eHHs TEPMIHOIOTIYHOT MOCTIAOBHOCTI B MEXKax
ychoro iokymeHTa. [loniOHruM 4iMHOM 3arajbHi aHTJINACHKI JieciaoBa provide, support,
help 1mprove KOHKpETHU3YIOThCA BIAMOBIAHO [0 MNPOPECIHHOIO KOHTEKCTY:
3a0e3MeYnTh aBTOOYCHE CIIOJIYYEHHS, MOKPAIUTh YMOBHU OYIKYBaHHS, CHPUSITUME
Oe3MmeyHiil mocal, Mo CBIIYUTh MPO MepeBakaHHs (PYHKI[IOHATBHOI aJeKBaTHOCTI
HaJ| OPMATILHOIO €KBIBAJIEHTHICTIO.

VY cyuacHomy 1udpoBomy nepexiaganbkoMy cepeoBHILi i yac podotu B SDL
Trados Studio, memoQ abGo Phrase cuctema Mo)ke 3ampoONOHYBaTH 3 IaM’sTi
NepeKyIaAiB y>ke HasBHHUM BIAMOBIIHUK, Hanpukias adverse event — HeOaxxaHe SIBUIIIE.
[Ipore nepekiazay MOBUHEH NEPEBIPUTH HOro BIANOBIAHICTH AHPY JIOKYMEHTA,
YUHHUM TEPMIHOJIOTIYHIUM PEKOMEHJAIISM 1 KOHKPETHOMY KOHTEKCTY. AHAJIOTI4HO
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€5 e onen
R R————
MOTIEPEIHbO 30EpEeKEHUN TepeKyaa IOPUIUYHOr0 TepMmiHa consideration He MOXe
BUKOPHUCTOBYBAaTUCA aBTOMATHUYHO, OCKUIBKM HOro 1HTEpHpeTamis 3ajeXuTh Bij
OCOOJIMBOCTEH aHTJIO-aMEPUKAHCHKOI MPABOBOI CHUCTEMH Ta KOMYHIKATMBHOI METU
nokyMeHTa. Bukopucranus CAT-1HCTpYMEHTIB ONTUMI3YE MTPOLIEC IEPEKIIAY, OJTHAK
HE 3aMiHIO€ MPOQECiitHOroO aHali3y Ta MPUUHATTS OOTPYHTOBAHUX MEpPEKIadallbKUX
pIllICHb.

Hageneni npukiiaay niaATBEPAXKYIOTh, IO NPUUHSTTS NEPEKIaJalbKUX PIIIEHb €
PE3YIbTaTOM OJHOYACHOI B3a€MO/I1i KIIBKOX YNHHHKIB, 3HAYYIIICTh SKHX 3MIHIOETHCS
3QJIEKHO B1JI MPEIMETHOI raidy3l, KOMyHIKaTMBHOI CUTyallii Ta YMOB BHUKOHAHHS

HEepPEeKIIaIallbKOro MPOEKTY. Y3arajabHEHy MOJIENb 1X B3aEMOJIT 101aHO Ha puc. 1.

Npuknaau: TEPMIHOMIOTIYHUIA Npuknagy:
adverse event — - —————— YAHHUK = F---—--- bird flu — nTawmHWiA rpun
Hebaxane ssuLe ranysesa TepMiHONOris, listeriosis — nictepios
body fluids — TEPMIHONOriYHI HOpMK cryptosporidiosis —
HionoriyHi piguHn Ta cTaHgapTv KPUMTOCNOPUAIO3
s =
Mpuknagu: VipuRAd:
Perf Revi fever — Bucoka
erformance Review — T -
ouiHka ecekTMBHOCTI b e MPArMATUYHUU IeMrTepaTypa )
YUHHUK 3aMICTb rapa4qka,
i ; nEPEKnAﬂAubKE bl monitor yourself
[4=1 KOMyHiKaTWBHa MeTa . =P y
Performance Goal — TEKCTY, XaHp PILuEHHﬂ ajpecar i for symptoms —
MeTa ePeKTUBHOCTI / ! i irait
P nepexnagalska O —— KOMYHiKaTMBHa criocTepiraiiTe 3a NOAB00
; pof P . cUMMTOMIB
Performance Outcomes — crpareris cuTyauis
pesynsTatu pobotn Epeiaiang help improve —
L ) N cnpuaTume Be3neyniin
nocaaui
r n = Jw
puknagm: = 5 .
kb - HOPMATUBHMIA TEXHONOMYHMIA fipendn g
consideration — SDL Trados Studio
BIANOBIAHVK 3 ypaxyBaHHAM - YNHHKK YNHHUK »| memoQ
ocobnmsocTei NpaBoBoi MOBHI Ta ranysesi CAT, TM, TB, QA, Phrase
CUCTEMW Ta XaHPy AOKYMEHTa cTaHgapTh, Npasosi TEXHi4YHi BUMOrKn TM (Translation Memory)
shall — signosigHo Ao Ta npodeciiitHi BUMoru Ta pecypcu TB (Term Bases)
I0PUANYHOT HOPMM Ta KOHTEKCTY QA (Quality Assurance)
\- » ‘r 18 p.

PE3YJIbTAT NEPEKJIAAY:
®YHKUIOHANbHA ALJIEKBATHICTb TA KOMYHIKATUBHA E®EKTUBHICTb NEPEKNALY

TEPMIHONOr4YHa TOMHICTL * BIAMOBIAHICTL HOPMaM =  3PO3YMINICTL ANA agpecaTta

Pucynok 1. Monenb B3aeMo1ii YMHHUKIB IPUHHATTS NEPEKIaAalbKUX PillleHb
I1J] 4ac aHIJI0-yKpaiHCHKOTO CIIEL1aIi30BaHOro MepeKIary

OTxe, TPUUHATTA MNEpPEeKIaAANbKUX pIMIeHb i dYac aHIJIO0-yKpaiHChKOTO
CHEIIa]i30BaHOr0 TMepekyiany € O0araroakTOpHUM MPOLECOM, MI0 TOETHYE
TEPMIHOJIOTTYHHH, (PYHKIIOHATBHUMI, IparMaTHYHUN, HOPMAaTUBHUM 1 TEXHOJOTTYHUI
yuHHUKH. EdexktuBHe 3acrocyBanHsa cydacHuX CAT-iHCTpyMeHTIB  cropusie
MIJIBUIIEHHIO SKOCTI Ta TOCIIAOBHOCTI IepeKyiaay, MpOTe MPOBIIHY pPOJb Y
3a0e3nedYeHH] Horo QPyHKI[IOHAIBHOI aJeKBAaTHOCTI i KOMYHIKATUBHOT €()eKTHBHOCTI
Bilirpae mpodeciiHa KOMIETEHTHICTh Tepekiagada Ta 3AaTHICTh KPUTHYHO
OLIIHIOBATH KOKHE TIepeKIIaalbKe pilieHHS.
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VY KropoJicbKuil HalllOHAJIbHHUI YHIBEPCUTET, Y KpaiHa

Collaborative Online International Learning (COIL) has emerged as an innovative
pedagogical model that promotes internationalization in higher education through
virtual collaboration between students and faculty from different countries. By
integrating intercultural communication, digital technologies, and project-based
learning, COIL enables students to acquire global competencies without participating
in physical mobility programs. This article examines the theoretical foundations
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of COIL, its major advantages, recent innovations, and future directions. It also
discusses the role of artificial intelligence, virtual learning environments, and
interdisciplinary collaboration in enhancing COIL-based education.

Globalization has significantly transformed higher education, creating a growing
demand for graduates who possess intercultural competence, digital literacy, and the
ability to collaborate across geographical and cultural boundaries. While traditional
international exchange programs remain valuable, they are often inaccessible to many
students because of financial, geographical, political, or personal constraints. As a
result, universities have increasingly adopted virtual internationalization strategies,
among which Collaborative Online International Learning (COIL) has become one of
the most influential.

Developed by the State University of New York (SUNY), the COIL model
connects students from partner institutions in different countries through structured
online collaboration. Rather than replacing physical mobility, COIL complements
international education by providing inclusive, technology-enhanced learning
experiences that foster academic, professional, and intercultural development.

The Concept and Principles of COIL

COIL is an educational methodology that integrates international collaboration
into existing academic courses. Faculty members from two or more institutions jointly
design learning activities, assignments, and assessments, enabling students to work
together in multicultural teams while remaining at their home universities.

The pedagogical foundation of COIL combines several educational theories,
including:

» constructivist learning, which emphasizes active knowledge construction;

» collaborative learning, where students solve problems collectively;

» experiential learning through authentic international interaction;

» intercultural learning, promoting respect for cultural diversity;

» project-based learning focused on solving real-world challenges.

Technology serves as the medium through which communication, collaboration,
and reflection occur. Common digital tools include video conferencing platforms,
cloud-based collaboration software, learning management systems, online discussion
forums, and multimedia applications.

Development of Intercultural Competence

One of the primary objectives of COIL is to develop students’ intercultural
competence. Through continuous interaction with peers from diverse cultural
backgrounds, students gain a deeper understanding of different values, communication
styles, and social norms. Such experiences reduce stereotypes and encourage empathy,
tolerance, and global citizenship.

Improvement of Communication Skills

Most COIL projects are conducted in English or another shared language,
providing authentic opportunities for language acquisition. Students improve academic
writing, oral presentation, negotiation, and professional communication skills while
interacting with international partners.
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Enhancement of Digital Competence

Successful participation in COIL requires effective use of digital technologies.
Students become proficient in online collaboration platforms, digital content creation,
virtual presentations, information management, and cybersecurity awareness. These
competencies correspond to the digital skills increasingly demanded by employers.

Inclusive Internationalization

Unlike conventional study-abroad programs, COIL significantly lowers financial
and geographical barriers to international education. Students who cannot travel due to
economic limitations, family responsibilities, disabilities, or visa restrictions can still
participate in meaningful global learning experiences.

Development of Employability Skills

COIL prepares students for the international labor market by strengthening
transferable competencies such as teamwork, leadership, adaptability, critical thinking,
conflict resolution, and project management. Employers increasingly value graduates
who can collaborate effectively in multicultural and virtual environments.

New Approaches and Technological Innovations

» Artificial Intelligence in COIL

Artificial intelligence (AI) is rapidly becoming an important component of
international online education. Al-powered tools support automatic translation,
grammar correction, personalized feedback, adaptive learning pathways, and
intelligent tutoring systems. Generative Al can also assist students in brainstorming
ideas, summarizing academic literature, and creating educational materials while
encouraging critical evaluation of Al-generated content.

» Virtual and Augmented Reality

Virtual Reality (VR) and Augmented Reality (AR) create immersive learning
environments that extend the possibilities of virtual exchange. Students may participate
in virtual laboratory experiments, cultural simulations, museum visits, or historical
reconstructions, allowing them to experience international contexts beyond traditional
video conferencing.

» Project-Based and Challenge-Based Learning

Contemporary COIL courses increasingly adopt project-based and challenge-
based learning models. Students collaborate on authentic global issues such as climate
change, public health, sustainable development, entrepreneurship, and digital
transformation. These projects encourage interdisciplinary thinking and the practical
application of academic knowledge.

» Learning Analytics

Educational institutions increasingly employ learning analytics to monitor student
engagement, participation patterns, and academic progress. Data-driven evaluation
enables instructors to provide timely interventions, personalize learning experiences,
and improve course design.

Sustainable Development Goals

Many COIL initiatives are aligned with the United Nations Sustainable
Development Goals (SDGs). International student teams investigate global challenges

192



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

while proposing practical solutions that contribute to sustainable economic,
environmental, and social development.

Challenges of COIL Implementation

Despite its numerous advantages, COIL also presents several challenges. Time-
zone differences, incompatible academic calendars, unequal technological
infrastructure, language proficiency variations, and differing educational traditions
may complicate collaboration. Faculty members require appropriate training in
intercultural pedagogy, digital instruction, and collaborative course design.

Assessment also remains a complex issue because instructors must evaluate both
academic achievement and intercultural learning outcomes while ensuring fairness
across partner institutions.

Future Perspectives

The future of COIL is closely connected with advances in educational technology
and international cooperation. Artificial intelligence, immersive virtual environments,
blockchain-based credentialing, multilingual communication tools, and hybrid
mobility models are expected to expand the possibilities of global collaborative
education. As universities continue to prioritize internationalization and digital
transformation, COIL is likely to become an integral component of higher education
curricula worldwide.

Future research should investigate the long-term impact of COIL on students’
professional careers, intercultural competence, and lifelong learning outcomes.
Comparative studies across disciplines and educational systems may further improve
best practices for implementing virtual international collaboration.

Conclusion

Collaborative Online International Learning represents one of the most significant
innovations in international higher education. By combining digital technologies,
intercultural communication, and collaborative pedagogy, COIL provides accessible,
inclusive, and meaningful global learning opportunities. The integration of artificial
intelligence, immersive technologies, and interdisciplinary project-based learning
further strengthens its educational potential. Although challenges remain, the
continued development of COIL demonstrates its capacity to prepare students for
professional success in an interconnected and rapidly changing world.
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Abstract. This article examines the features of machine translation between
Russian and Azerbaijani, two languages that belong to different morphological types.
It analyzes the main challenges associated with rendering grammatical, lexical, and
pragmatic features of texts by contemporary machine translation systems. Based on a
comparative analysis of translations produced by Google Translate, Yandex Translate,
and ChatGPT, the study identifies the most common errors encountered in translating
literary and conversational texts. The findings indicate that modern artificial
intelligence systems provide a relatively high quality of translation for neutral
informational texts; however, the translation of literary works still requires the
involvement of a human translator to ensure the accurate transmission of meaning,
stylistic nuances, and cultural context.

Keywords: machine translation, artificial intelligence, Russian language,
Azerbaijani language, agglutinative languages, inflectional languages.

The rapid development of artificial intelligence technologies in recent years has
significantly improved the quality of machine translation (MT) and expanded the
possibilities of automatic natural language processing. Modern neural models are
capable of analyzing broader contextual information, capturing semantic relationships
between linguistic units, and producing more natural and coherent translations than
traditional statistical machine translation systems. As a result, machine translation has
become an essential tool in education, scientific research, business, mass media, and
intercultural communication.

Despite these advances, translation between languages belonging to different
morphological types remains a challenging task. Significant differences in grammatical
structure, lexical systems, syntactic organization, and pragmatic features often result
in the loss of semantic nuances, stylistic inconsistencies, or ambiguous interpretations
of the source text.

The Russian—Azerbaijani language pair is of particular interest in this regard.
Russian is an inflectional language, characterized by a rich system of inflection,
including grammatical categories such as gender, number, and case, as well as
extensive use of inflectional endings to express grammatical relationships. Azerbaijani,
a member of the Turkic language family, is an agglutinative language, in which
grammatical meanings are conveyed through the sequential addition of affixes to an
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invariant word stem. Furthermore, Azerbaijani lacks the grammatical category of
gender, and its word order and syntactic organization differ considerably from those of
Russian.

These typological differences create additional challenges for modern machine
translation systems, particularly when translating literary and conversational texts. The
greatest difficulties arise in rendering idiomatic expressions, emotionally charged
vocabulary, culturally specific linguistic elements, and utterances whose meaning
depends heavily on the broader communicative context.

The aim of this study is to identify the specific features of translating literary and
conversational texts by contemporary machine translation systems using the Russian—
Azerbaijani language pair as the research material.

To achieve this aim, the following objectives were established:

«to characterize the typological features of the Russian and Azerbaijani
languages;

« to conduct a comparative analysis of machine translation outputs;

« to identify the most common types of translation errors;

«to determine the capabilities and limitations of contemporary machine
translation systems when applied to the Russian—Azerbaijani language pair.

Contemporary machine translation systems are primarily based on Neural
Machine Translation (NMT) technology, which employs deep neural networks to
model linguistic patterns and establish correspondences between texts in different
languages. Unlike earlier statistical machine translation approaches, NMT systems are
capable of processing the context of an entire sentence, thereby improving translation
accuracy, coherence, and overall fluency.

However, translation quality depends not only on the capabilities of
computational algorithms but also on the structural characteristics of the languages
involved. The greater the differences in their morphological, syntactic, and semantic
organization, the higher the probability of translation errors.

Russian possesses a highly developed inflectional system, including the
grammatical categories of gender, number, case, and verbal aspect, which allows
complex grammatical relationships to be expressed through changes in word forms. In
contrast, Azerbaijani conveys grammatical meanings primarily through the sequential
addition of affixes to a word stem. The language is characterized by the absence of
grammatical gender, a different syntactic structure, and its own mechanisms for
expressing semantic relationships between sentence components.

These linguistic differences constitute one of the main sources of difficulty in
automatic translation. The greatest challenges arise in translating idiomatic
expressions, pragmatically motivated utterances, implicit meanings, and the emotional
and expressive features of literary texts. In such cases, a machine translation system
must consider not only the lexical meanings of individual words but also the broader
context, the speaker’s communicative intention, and the cultural characteristics of the
linguistic community.

Analysis of machine translation features in the Russian—Azerbaijani language pair
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For the purposes of this study, a set of sentences representing typical linguistic
features of the Russian language that may present challenges when translated into
Azerbaijani was selected. Particular attention was paid to the translation of
grammatical categories, phraseological units, and the pragmatic meaning of utterances.
The machine-generated translations were compared with normative Azerbaijani
translations and evaluated in terms of semantic accuracy, preservation of
communicative intent, and compliance with the norms of the contemporary Azerbaijani
language.

Example 1. Translating the Grammatical Category of Gender

One of the major differences between Russian and Azerbaijani is the presence of
grammatical gender in Russian and its absence in Azerbaijani. This typological
distinction may create challenges for machine translation systems.

Source text (Russian):

Omna npunina goMoi no3aHo. OH yxe cnad.

Translation into Azerbaijani:

O evo gec goldi. O artiq yatmisdi.

When translating from Russian into Azerbaijani, the overall meaning of the
sentence is preserved. However, in the reverse translation, the Azerbaijani pronoun o,
which is used for both masculine and feminine referents, does not provide sufficient
information to identify the gender of the individuals without additional contextual
clues. Consequently, the absence of grammatical gender in Azerbaijani may result in
ambiguity during the translation process.

Example 2. Translating Phraseological Units

Phraseological expressions are among the most challenging elements for machine
translation because their meanings cannot be inferred from the meanings of their
individual components.

Source text (Russian):

JlamHO, XBaTUT BEIIaTh MHE JIAMIITY Ha yIm!

This expression is an idiom meaning "Stop deceiving me" or "Stop trying to fool
me." Therefore, a literal translation fails to convey its intended communicative
meaning.

More natural Azerbaijani translations include:

Yaxs1, basdir moni aldatdin!

or

Y axs1, basdir qulagima nagil oxudun!

This example demonstrates that the translation of idiomatic expressions requires
conveying their communicative and functional meaning rather than their literal lexical
content.

Example 3. Conveying Pragmatic Meaning

When translating conversational speech, preserving the pragmatic meaning of an
utterance is of particular importance.

Source text (Russian):

Tr1 OB TOMOJTUAT JTyYIIIE.
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In this context, the utterance functions not merely as advice but rather as an
indirect request—or even a mild command—to stop speaking.

Possible Azerbaijani translations include:

Son yaxsist budur, dinmo.

or

Sussan, yaxsidir.

The choice of the most appropriate translation depends on the communicative
situation, the relationship between the speakers, and the intended degree of politeness.
Therefore, translating such expressions requires consideration not only of their
grammatical structure but also of their pragmatic function and communicative intent.

The findings of the present study indicate that contemporary machine translation
systems perform relatively well in conveying the general meaning of texts translated
between Russian and Azerbaijani. The highest translation quality is achieved in neutral
informational texts that predominantly contain standard syntactic structures and lack
complex lexical-semantic phenomena. Owing to the application of neural machine
translation technologies, modern systems are capable of taking sentence-level context
into account and producing translations that are generally fluent and coherent.

Nevertheless, the analysis of the linguistic material revealed several recurring
difficulties resulting from the typological differences between the two languages. The
most problematic cases involve the translation of grammatical gender, fixed
expressions and idiomatic phrases, as well as pragmatic aspects of communication.
These challenges become particularly evident when the meaning of an utterance
depends not only on the lexical content of individual words but also on its
communicative function, cultural context, or implicit meaning.

The results suggest that although current machine translation technologies have
achieved a high level of performance, linguistic and cultural differences between
inflectional and agglutinative languages continue to pose significant challenges for
fully automatic translation, particularly in literary and conversational discourse.

Conclusion

The findings of the present study indicate that, although contemporary machine
translation systems have achieved considerable progress, they are not always capable
of fully preserving the stylistic characteristics, emotional expressiveness, and
communicative intention of the original text when translating literary and
conversational discourse. This limitation can be explained by the fact that literary texts
constitute complex systems of linguistic and cultural elements whose accurate
translation requires not only formal linguistic equivalence but also careful
consideration of national and cultural specificity, communicative context, and the
situational factors underlying language use.

It should be emphasized that these findings do not imply that current machine
translation technologies are generally ineffective. On the contrary, the development of
Neural Machine Translation (NMT) and Large Language Models (LLMs) has
significantly improved the quality of automatic translation compared with earlier
generations of machine translation systems. Modern algorithms successfully translate
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most informational texts, providing a high level of accuracy in conveying the core
meaning and logical structure of the source message.

Nevertheless, the present study confirms that human involvement remains
essential when translating literary works, journalistic texts, and conversational
discourse. Professional translators are able to recognize and convey implicit meanings,
pragmatic nuances, cultural associations, and stylistic features that cannot yet be
consistently interpreted by automated translation systems.

The practical significance of this research lies in the possibility of applying its findings
to the further improvement of machine translation systems for the Russian—Azerbaijani
language pair. The identified translation challenges may be valuable for developers of
natural language processing technologies, researchers in computational linguistics,
professional translators, and educators involved in translation studies. Furthermore, the
results may contribute to the localization of digital products, educational platforms, and
information resources designed for Russian—Azerbaijani bilingual environments.

Future research should focus on expanding the corpus of analyzed texts by
incorporating materials from a wider range of functional styles and genres, as well as
comparing the performance of a broader variety of contemporary machine translation
systems. Further investigation of the influence of broader contextual information,
culturally marked linguistic units, and language-specific communicative features on
translation quality would provide a more comprehensive understanding of both the
capabilities and the current limitations of artificial intelligence technologies in
translating between typologically different languages.
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BIIJIUB EKCTPAKIIIHHUX IAPAMETPIB HA BMICT
CYMMU OPTAHIYHUX KUCJIOT Y CIIMPTOBO-BOAHHUX
BUTATAX ITPOITOJIICY

AnexcanapoBa OuekcaHapa

KaH. 010J1. HayK, JOIICHT

Kadenpa 3aranpHoi Ta KaiHIYHOT QapMmartii
OnechbKuii HaIlIOHAIBHUN YHIBEPCUTET
imeni [.I. MeunukoBa, Ykpaina

[Ipormostic € MiHHOK MPUPOAHOIO CUPOBUHOIO, IO XaPAKTEPU3YETHCS CKIATHUM
XIMIYHIM CKJIAJIOM 1 IIUPOKUM CHEKTPOM O10JIOTIYHOI aKTHBHOCTI, 3aBISIKA YOMY
IIMPOKO BUKOPUCTOBYETHCS MPU CTBOPEHHI JIIKAPCHKUX Ta KOCMETHYHUX 3ac00iB [1,
2]. Ilopsix 13 GeHONBbHUMH CIIOJIyKaMH, (pIaBOHOINAMM Ta TEpIEHaMHU, /10 Oro CKIIaay
BXOJSITh OpPTaHIYHI KHUCIOTH, sIKI OepyTh ydacThb y (QopmyBaHHI (Hi3UKO-XIMIYHUX
BJIACTUBOCTEN EKCTPAKTIB Ta MOXYTb POOUTH BHECOK Yy MPOSB iX O10J0rIYHOI
aktuBHOCTI [3-5]. EdexTuBHICTh BUIyYEHHS UITLOBUX CIONYK, Y TOMY YHCHI 1
OpraHIYHUX KHUCJIOT 3HAYHOIO MIPOI0 BU3HAYAETHCS YMOBAMM EKCTparyBaHHS, IO
3yMOBJIIOE HEOOXIJHICTh ONTHUMI3allii TEXHOJOTIYHUX TMapaMeTpiB OAep KaHHSA
CIIUPTOBO-BOJHUX BUTSITIB Mpomnodicy [6, 7].

Mera nocnipkeHHs Mojsrajga B BUBUCHHI BIUIMBY KOHIICHTpAllli €TaHONy Ta
TEMIIEPaTypHOTO PEXKUMY TMPOIECYy EKCTPaKilii Ha BMICT OPraHiYHUX KHCIOT Yy
BiJIMIOBITHUX EKCTPAKTAaX JJIsl BCTAHOBIICHHS ONTUMATBHUX YMOB €KCTParyBaHHS.

O06'exTOM TOCIITKEHHS OyIU CIMPTOBO-BOIHI BUTAT1 3 MPOIIOJICY, OTPUMaHI MpH
rigpomonyni 1:50. ExcTparyBanHs pOBOAMIN 13 3aCTOCYBaHHSIM BOJIHO-CITUPTOBUX
pO3uMHIB eTaHody KoHueHTpauiero 40 %, 70 % 1 96 %. Excrpaktu nonepeaHbo
HarpiBaJid Ha BOJSHIN OaHi 31 3BOPOTHUM XOJIOAMJIBHUKOM MPOTATOM | TOAWMHU TIpH
BiIOBIAHUX Temneparypax: 20, 40, 60 ta 80 °C, miciist 40oro HaCTOBAJIU MPOTATOM 3
116 3a KIMHaTHOI TeMIieparypu. BMicT cymu OpraHiyHMX KHCJIOT BU3HAYaId METOJIOM
OpsiIMOi ~ aJIKaMIMETpii 3a TOKAa3HUKOM 3arajibHOi THUTPOBAHOI KHUCIOTHOCTI Y
nepepaxyHKy Ha sIOIy4YHy KHCTIOTY.

[TopiBHsUTPHUI aHATI3 JOCTIKYBaHUX €KCTPAreHTIB IMOKa3aB, 110 HE3aJIEKHO BijI
TEMIEPATypPHOTO PEXKUMY HAHOUIbIIIE HAKOMWYEHHS CYMHU OPraHIYHUX KHCJIOT
3abe3neuyBaB 70 % eranon. [lpu #ioro BHKOpHCTaHHI BMICT TUTPOBAHHUX KHUCIIOT
ctaHOBMB 12,9-16,7 Mr/r cyxoi CUpOBHHH, TOA1 SIK s 96 % eTaHoNy 1iel TOKa3HUK
3MiHIOBaBcs B Mexkax 11,4-14,4 mr/t, a msa 40 % eranony — 9,7-13,1 mr/r. Otpumani
pE3yAbTaTH CB1IYaTh, 110 BOIHO-CIIUPTOBUI pO34YMH 13 KOHIIEHTpaitieo 70 % cTBoproe
HaHOUIbII CIPUATIIMBI YMOBH ISl BUIYUYEHHS! OPraHIYHUX KUCIIOT 13 MPOIOMIICY.

BcranoBneno, mo TemmeparypHHi peKMM ICTOTHO BIUIMBAa€ Ha €(EKTHUBHICTH
EKCTparyBaHHA HE3aJIeKHO BIJ KOHIEHTpalii eranony. Jlis BCIX JOCIHIIKYBaHUX
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eKCTpareHTiB 31 30umblIeHHSM Temmneparypu Bix 20 mo 60 °C cnocrepiranocs
MOCITITOBHE 3POCTaHHS BMICTY CyMH OPTaHIYHHX KHCJIOT. MakcuManbHUN TTOKa3HUK
(16,7+0,7 mr/r) orpumano nipu ekctparyBadHi 70 % eranonom 3a temmneparypu 60 °C.
[Topansiie migBuieHHs temneparypu 10 80 °C cynpoBOKyBajoCs 3MEHIIECHHSAM
BMICTY TUTPOBAHUX KHUCIIOT MOPIBHIHO 3 BIAMOBITHUME 3HaueHHsAME npu 60 °C. Taka
3aKOHOMIPHICTb J03BOJIAE po3misiaaru Temneparypy 60 °C sik HalOUTbII parlioHaTbHUAN
PEXHUM EKCTpAaryBaHHsI OpraHIYHUX KUCIJIOT 13 MPOMNOIICY 3a A0CIKYBAHUX YMOB.
HesBaxatounn Ha mnpupoaHy BapiaOeiabHICTh XIMIYHOTO CKJIAJTy MPOIOJICY,
3yMOBJIEHY OOTaHIYHUM 1 reorpaiyHuM MOXOIKEHHSAM, CE30HHUMH OCOOJIIMBOCTIMHU
Ta yMOBaMHU 3aroTiBIl CHPOBHHH, ONTHMI3allisi MapaMeTpiB eKCTparyBaHHS €
BOXJIMBUM TEXHOJIOTIYHUM MIAXOAOM 10 OJAEPKAHHSA EKCTPAKTIB 13 MAKCHUMAaJIbHO
MOKJIMBUM BMICTOM LIJILOBUX O10JIOT1YHO aKTUBHHMX PEYOBHMH. ParfioHaibHMII BUOIp
KOHLEHTpAlll €KCTpareHTy Ta TEMIIEPaTypHOIO pPEeXUMY JO03BOJISE IMIJBUIIUTU
€(eKTUBHICTh BWJIYYEHHS LUIbOBUX MPOAYKTIB, 3a0e3mneuyround Oulblll TOBHE
BUKOPUCTAHHS O10JIOTTYHOTO MOTEHITIATY MPOTIOIICY Ta CTBOPIOIOYH TIEPETYMOBH IS
PO3pPOOKHU CTaHIAPTU30BAHUX JIIKAPCHKUX 1 KOCMETUYHUX 3aC001B Ha HOTO OCHOBI.
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CMEPTb B KOHTEKCTE COLIMAJIBHON
OPUJTOCOPUHN: DTUUYECKUE, KYJIBTYPHBIE 1
IK3UCTEHIIUAJIBHBIE ACITEKTbI

P3aeB Mamenraru

nokTop ¢unocoduu o dpunocodun
Axanemus Tpyna u ConuaabHbIX OTHOIIEHUN
AzepOaiimxaH, r. baky
https://orcid.org/0009-0000-6741-3246

«CMepTh €CTh BO3MOKHOCTh HEBO3MOYKHOCTH BCSKOT'O CYIIECTBOBAHUS)
Maprun Xaiaerrep «bbitue u Bpemsi»

AHHOTAIMSA: B CTaTbe Uccieayercs Tpanchopmanus GuitocoPpckux moaxo0B K
CMEPTH  OT  KJACCHYECKOW AaHTHYHOCTH K  COBPEMEHHOMY  MBIILICHUIO,
MOJYEPKUBACTCS, KaK COBPEMEHHBIE COIMATbHBIE YCIOBUS, BKIIOYAs TIIOOAIN3AIINIO,
TEXHOJIOTUYECKUE  WHHOBallMM, IU(PpPOBU3aLMIO, Tporpecc B  MEIULUHE,
nemorpaduyeckre M3MEHEHHs] U TI00allbHbIE KPU3UCHI, U3MEHWIM OTHOIICHHE K
cmeptu. B craree paccmarpuBaercs Bkian Cokpara, Onukypa, M. Xaiaerrepa, XK.-11.
Captpa, A. Kawmio, D. JleBunaca, 3. baymana B ¢umiocoputo cmeptu. Ocoboe
BHUMAaHUE yAEIAETCS COBPEMEHHBIM JUCKYCCHSIM BOKPYT OMO3THUKH, TPAHCTYMAaHHU3Ma,
uppoBoro OeccmepTusi U KOJJICKTUBHOM mamsTH. B umccrienoBanuu yTBepkaaeTcs,
gyro (duiocodpus cmepT o0OecCledMBaeT BaXXKHYIO OCHOBY JUIS TMOHUMAaHUS
YeJI0OBEYECKOr0 JOCTOMHCTBA, COIMAIIbHOM OTBETCTBEHHOCTH, MPUHATHUS ATHUECKHUX
pellleHui U MOMCKa CMbICHIA )KM3HU B COBpEMEHHOM olmiecTBe. B crarbe nenaercs
BBIBOJ] O TOM, YTO CMEPTh OCTAETCsl BAXXHOW KaTeropuei couuaabHO-(GuiIocodckoro
aHam3a.

KnwueBble ciaoBa: couuanbHas ¢uiocodus, Quiocopus cMepTH, 3ITHKA,
HK3UCTEHIHAIN3M, OMO3THKA, IUPPOBaAsi CMEPThH, TPAHCTYMAHU3M, KYJIbTypa

CMmepTh OcTaeTcsi OHON M3 LEHTPAJIbHBIX TeM (UIOCO(DCKUX MCCIEeI0BaHUN Ha
NPOTSDKEHUU BCEW HMCTOpUM yenoBedecTBa. OIHAKO B COBPEMEHHOW COIMAIbHOU
bunocohurn — 3TO HE TOJBKO OHMOIOTHYECKUN KOHEI KU3HHM, HO WU COIMAIbHBIM,
KYJIBTYPHBI, STUYECKHUI U SK3UCTEHIMATIbHBIN (EHOMEH.

CMepTb — 3TO OJHO M3 HEMHOTHX YHHUBEPCAIbHBIX MEPEKUBAHUM, MPUCYIIUX
BCEM JIIO/ISIM, HO MPU 3TOM OHA OCTAETCS JIOCTATOYHO CJIOXKHOW M JUCKYCCHOHHOMU
npobiiemoit B ¢unocoduu. Kaxaas nuBuinzamus cTpeMuiach 00bICHUTh CMEPTh C
MOMOIIBIO0 PETUTHH, MU(POJIOTHH, 3TUKU U (Pritocodckux pasMblliuieHuil. B To Bpems
KaKk TpaguuuoHHass Quiocopus yacto (OKycUpoBajach Ha MeETaPU3NYECKUX
BOMNPOCAX, KacaloUIMXCs IyIIMd M 3arpoOHOM KHU3HH, COBPEMEHHas COIMaJIbHas
dunocodpuss paccmarpuBaeT CMEPTh KaKk MHOTOMEPHOE SBIIEHHE, CBS3aHHOE C
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COLMAJIbHBIMU  WHCTUTYTaMH, KYJIBTYPHbIMU  MpPaKTUKaMH, IOJIUTUYECKUMHU
CTPYKTYpaMH, TEXHOJIIOTHYECKUM Pa3BUTHEM U MOPAJIbHON OTBETCTBEHHOCTHIO.

CoBpeMeHHasi 3M0Xa KOPEHHBIM 00pa3oM H3MEHMJIa KOHTEKCT, B KOTOPOM
NOHMMaeTcsl cMepTh. JlocTmkeHns B 007acTM OMOTEXHOJIOTHH, HCKYCCTBEHHOTO
MHTEIJICKTa, CUCTEM KHU3HeoOecreueHrs: U HM(POBBIX KOMMYHHUKAIIMA U3MEHUIIU KaK
caM MpoIeCcC YMUPAHUS, TaK U CIIOCOOBI, C MOMOIIBIO KOTOPHIX OOIIIECTBO MMOMHUT 00
ymepux. OJHOBpEMEHHO MaHIEMHUHU, BOCHHbIE KOH(DIUKTHI, M3MEHEHHE KIIMMAaTa,
MUTpaus U geMorpadudecKkoe CTapeHrne MPUBEIH K BO30OHOBICHHUIO (PHI0CO(CKUX
AUCKYCCHH O YENOBEUECKOW VYSI3BUMOCTH, CIPaBEAJIUBOCTH, JTOCTOMHCTBE W
CMEpPTHOCTH. DTU cOOBITHS NenaroT puimocoduro cMeptu Bce Ooniee akTyaldbHOW B
COBPEMEHHOW COLMAIIbHON pusiocoduu.

Crnenyetr OTMETUTD, YTO aKTyaJIbHOCTh IAHHOW TEMBI 00YCIOBIIEHA HECKOIBKUMHU
B3aMMOCBS3aHHBIMU COOBITUSIMU.

» rno0abpHbIe 1eMoTpaduIecKue N3MEHEHHUS PUBEIH K YBEIMUCHHUIO CPEeIHEH
IPOIOJDKUTENILHOCTH KU3HU, OAHOBPEMEHHO MOPOXK/Iasi HOBbIE ATHUECKHE BOMPOCHI,
Kacarolluecs: CTapeHus1, yX0/1a U3 JKU3HU, OKa3aHUsI METUIIUHCKUX YCIIYT;

» MEIUIMHCKHE TEXHOJIOTUHU TeNepb MOTYT MPOAJeBaTh OMOIIOTUYECKYIO KU3HB
CBEpPX paHee MBICIUMBIX MPEAEIOB, MOAHUMAs BONPOCHI O CMBICIE CMEPTH,
YeJI0OBEYECKOM JJOCTOMHCTBE M STUYECKHUX IPaHUIaX BMEIIATEIbCTBA,

» CIIOpBl BOKPYT OBTaHA3WH, TPAHCIUIAHTAIMM OPraHOB M MAJUTHATUBHOW
MOMOINIA MPOJO/HKAIOT Opocarh BBI30B TPABOBBIM CHUCTEMaM U MOpPaIbHOMU
bunocoduuy;

» nu(pOBbIE TEXHOJIOTUN M3MEHWIN MaMATh Onaropapsi OHJIAH-MeMopHaliaMm,
apxXMBaM B COILMAJBHBIX CETAX M WCKYCCTBEHHOMY HHTEIUIEKTY, CIIOCOOHOMY
COXPaHSATh aCHEKThl JUYHOW UACHTUUYHOCTH.

» HelaBHHME DIOOATBHBIE KPHM3WCHL, BKIIOYAas TMAHAEMHIO UM BOOPY)KEHHBIC
KOH(JIMKTBI, BBICBETUIIN COIIUATIbHOE HEPABEHCTBO B OTHOIIIEHUH CMEPTHOCTHU U BaKHOCTb
ATUYECKOI OTBETCTBEHHOCTH MPH PEArMpOBaHUM HA KOJUIEKTHBHBIE CTPAIaHMS.

HNmeHHo 1o 3ThM npuyuHam (Guiaocopusi CMEPTH CTAHOBUTCS Bce 0oJiee BaKHOM
00JIaCThIO UCCIIEIOBAHUN B COBPEMEHHOM COIUANIbHOM (uocoduu.

OcTaHOBHB CBOW B30p Ha TEOPETUYECKUX W METOJOJOTUYECKUX aCMEKTaxX
UCCIIEZIOBaHUSl JTaHHOW MpOOJIeMbl, BaXHO OTMETUTh, YTO MpPHU pa3pabOTKE CTONIb
CIIO)KHOM TeM, HEOOXOAMMO KOMIUIEKCHO HOIXOAUThb, HCHONB3Yys: (PHIOCOPCKUIN
aHallu3, CpPaBHUTEIBHYIO METOAOJOTHIO, HCTOPUYECKYIO HWHTEPIPETAlNI0 U
MEXJIMCIUIUIMHAPHBIE NOAX0Abl. VIMEHHO NaHHBIA MOJXOJ MO3BOJIUT OOBEIUHMUTH
TOYKH  3pEHHUs]  AK3UCTEHIHaJIbHOW  Quiocodpun, (QEHOMEHOJIOTUH,  ITHKH,
KyJIBTYPOJIOTUH, COIMOJIOTMH U OUOATHKU. CMEpTh aHAIM3UPYETCs HE TOJIBKO Kak
DK3UCTEHIIMAIILHOE COOBITHE, 3aTparvBarolliee OTACIbHBIX JIIOJACH, HO U Kak
COLMATbHBIA WHCTUTYT, BIMSIOIMIMA Ha KYJIBTYpHBIE HOPMBI, MPABOBBIE CHCTEMBI,
HOJUTHUKY 3PABOOXPAHEHHUS, CEMEIHBIE CTPYKTYPhI U KOJUIEKTUBHYIO aMSTh.

OctaHoBuMcs Ha ()EHOMEHE CMEpPTH KaK KaTeropusi CouuaibHOU (uinocoduu.
JlanHas mpo0GiieMa BeCbMa 4acTO CIY>KUT IPEIMETOM HCCIIEI0BAaHUS COBPEMEHHBIX
y4eHbIX (2,3,5).
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B pamkax corpanbHO# Griocodur cMepTh MIOHUMAETCS HE TOJTBKO Kak MPEKPaIeHE
OMOOTMYECKON KM3HUA. JTO OJHOBPEMEHHO: YCJOBHE CYIIECTBOBAHMS, MOpPAJIbHBIN
BBI30B, KYJIBTYPHBIN CUMBOJL, TOJUTHYECKAs TPOOIeMa, COLUANIbHBIN HHCTUTYT.

Kaxxmoe oOmiecTBO BbIpaOaThIBa€T PUTYaJbl, TPAIUIUMU U TPABOBBIE HOPMBI,
CBsI3aHHBIE CO cMepThio. [loxopoHHast MpakTHKa, TpaypHble OObIYaW, MEMOPHAIIBL,
3aKOHBI O HACJIEZIOBAaHUU U MOJIUTUKA B O0JIACTH 3/1paBOOXPAHEHUSI - BCE 3TO OTPAXKAET
oonee miyOokue ¢unocodckue MPEACTaBICHUS O YEJIOBEUECKOM JOCTOMHCTBE U
CMBICJIE CYIIECTBOBaHHA. TakuM oOpa3oM, CMepTh (PYHKIHMOHHPYET Kak 3epKalio,
yepe3 KOTopoe OOIIECTBO BEIPAKAET CBOU (hyHIaMEHTAIbHbIE IIEHHOCTH.

Ecnu mMpl ocTaHOBUMCS Ha KiaccudeckoM GuiaocodckoM moaxoae K heHoOMeHy
CMEPTH, TO CJIEyET OTMETHUTH €Ille C aHTUYHBIX BpeMeH OHa uHTepecoBasia Cokpara,
[Inatona, Onukypa, ¢uiocodos-croukoB (CeHeka Mapk ABpenuii), KOTOpbIC
IpeJCTaBUIM CBOE BUJEHUE Ha MpeAMeT JAaHHoro ¢eHomeHa. Kro-to W3 Hux
IpHU3HABaI MpPpAIMOHATIBHBIA XapakTep cTpaxa CMEpPTH, a KTO-TO CUMTAN, YTO OH
palfoHalIeH U He JIOJDKEH 0eCOKOUTh MyApOoro yenoBeka. st Hac 0coObli HHTEpeC
BBI3BIBAET OTHOIIEHHE K JaHHOMY (eHoMeHy (uinocopoB 3K3UCTEHIIUAIMCTOB.
Maptun Xaiigerrep (8) B cBoei KOHIIENIIMU OBITHSI BECbMa PallMOHAIIBHO MOJIOIIEN K
peaibHbIM BO3MOKHOCTSIM, KOTOpBIE CO3JaeT JUIsl 4YelOBEeKa CMEpPThb, OCO3HAHME
KOTOpPOM TMO3BOJSIET JIOASM BBIATH 32 paMKH KOH(POpPMHU3MA U B3SITh Ha ceds
OTBETCTBEHHOCTb 32 CBOIO COOCTBEHHYIO )KU3Hb.

He menee unrepecna unes XKan-Ilons Caprpa (7,12), KOTOpBIii BUHUT CMEPTH B
OrpaHMYEHUH YelI0OBeUYeCKOor cB00OOIbl. BechMa moruueH BeiBoj CapTpa 0 TOM, 4TO BCE
T€ UJIeU, MPOEKThl, KOTOPHIC MBITAIOTCS PEAIU30BaTh JIOU TIOCTATOYHO JETKO MOTYT
pa3pyUINTHCS U3 -3a BHE3AITHOT'O BTOPKEHUSI CMEPTH.

B ocnoBe konnenmmun AmnnOepra Kamio (6,9), nexur dunocodus abcypra,
KOTOpasi MPU3bIBAET YEIOBEKa CO37aBaTh CBOIO 3HAYUMOCTH MOCPEICTBOM CBOOOIBI,
COJIMJAPHOCTA M 3TUYECKUX IEHCTBUN, HECMOTPS HA HEU30€KHOCTb cMepTH. s
Kamro Bompoc He B TOM, Kak M30€XaTh CMEPTH, a B TOM, KaK *KHUTh MO-HACTOSAIIEMY,
3Hasl, YTO CMEPTh HEU30EKHa.

HecMoTpss Ha cxoxecTh BO33pEHUHM, MX MOAXOABI CYLUIECTBEHHO Pa3JIMYarOTCS:
Xaigerrep paccMarpuBaeT CMEpPTh Kak BO3MOXXHOCTh, OTKPBIBAIONIYIO TOMIWHHOE
cyuiectBoBanue, CapTp TMOHUMAaeT CMEpTh KakK pa3pylIeHHE YeOBEUECKHUX
BO3MOXKHOCTEH, B TO BpeMs kak KaMio HHTEprnpeTupyer cMepTh 4epe3 MepekuBaHue
abcypna u 60pb0y YemoBeKa 3a CO3IaHUe CMBICIIA, HECMOTPS HA KOHEYHOCTb.

B coBOKynmHOCTH 3TH MOAXOJbI AEMOHCTPUPYIOT, UTO CMEPThH - 3TO HE MPOCTO
Oouosornyeckuii peHomeH, HO U Quiocodckass KaTeropus, ¢ MOMOULIbIO KOTOPOM
UCCIIEYIOTCS  BOINPOCHI ~ WJEHTHUYHOCTH, CBOOOJABI, OTHKA M  COIMAJIBHOM
OTBETCTBEHHOCTH. WX HIEW OCTaloTCS BeChbMa AaKTyalbHBIMH JUIsI COBPEMEHHBIX
IUCKYCCHI B 00JIAaCTH COLMAbHON duinocopuu, OMOAITHKU U HCCIEAOBaHUNA CMEPTH,
O0COOEHHO B CBSI3U CO CTapEHUEM, MEAMIIMHCKUMH TEXHOJIOTUSIMH, UCKYCCTBEHHBIM
WHTEJJICKTOM U U3MEHEHHUEM OTHOIICHUSI KYJIbTYPBI K CMEPTHOCTH.

Xotst Bce Tpu (¢uinocoda COCPEIOTOUEHBI HAa KOHTEKCTE WHIUBUAYAJIbHOTO
CYIIECTBOBAHMSA, X UJEU UMEIOT COIIMATLHOE 3HAYCHHE:
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M.Xaiigerrep: COBpeMEHHOE

0O0IIECTBO YacTO OTBJIEKAET

JIo/IeH OT MPOTHUBOCTOSHUS
CMepTH KOH(POPMHUZMOM H
MOBCEAHEBHOU PYTHHOM.

R

\

XK. Captp: obmiecTBeHHOE
OCYXXJIEHUE BIHSET Ha TO,
KakK JIFOAEeH NOMHAT IOCJIe
CMepTI/I, 1 BJIUACT HA
JUYHYIO UACHTUYHOCTb.

—

\

A. Kamro: cMepTh co3naet
BO3MOXKHOCTD IS
COJNIMIAPHOCTHU U
STHYECKOU
OTBETCTBEHHOCTU MEXKIY
JIIOIBMH.

He MeHee MHTEpEeCHO pacCMOTPEHHE CMEPTH Yepe3 MPU3MY STUKH. DMMAHY3JIb
Jleunac (11) yTBepkman, 4To CMEPTh IPYroro 4eIoBEKa PaCKphIBACT TIIyOoUYaniime
OCHOBBI 3TUKH. OTBETCTBEHHOCTh MO OTHOIICHHIO K YSA3BUMOMY JAPYIOMY YEJIOBEKY
MpeamecTByeT abCcTpakTHBIM (PUIocoPCcKuM pas3MbIIUICHUSIM. TakuMm 00pa3om,
cocTpajaHue, 3a00Ta U CHPaBEIJMBOCTh BO3HUKAIOT M3 MPHU3HAHUS CMEPTHOCTH
JPYroro 4eioBeKa.

CMmepTh Takxke SBISETCS KyJIbTypHbIM (peHomMeHoM. B pasnbix oOmecTBax
Pa3BUBAIOTCSI CUMBOJIMYECKHE CUCTEMBI, KOTOpbIE (DOPMUPYIOT OTHOLLEHUE K TPaypy,
BOCIIOMMHAHUSM U CKOpOH. TpaguliiOHHBIE KYJIbTYPbl YaCTO UHTETPUPYIOT CMEPTH B
MOBCE/THEBHYIO OOIIECTBEHHYIO >KM3Hb TMOCPEICTBOM PHUTYaJIOB M PEIUTHO3HBIX
nepemonuii. Tak, 3urmynt bayman (1) yTBepxmaer, 4To OOIIECTBO OJHOBPEMEHHO
CKPBIBAE€T CMEPTh U OCTAETCS IITyOOKO YBJICUEHHBIM €10. ITO IPOTUBOPEUHE YCUIUBAET
TPEBOI'Y M OTUYXJIECHHE, OJHOBPEMEHHO MOOYyX1as JIOAEH MCKaTh CHUMBOJMYECKHE
(bopMmbl OeccMepTust uepe3 JOCTHKEHHUS, TOTpedIeHHE U IIU(PPOBYIO UACHTUYHOCTb.

UccnegoBanne maHHOW mNpoOjeMbl HE ObUIO Obl MOJHBIM B CHUTYalHH TEX
U3MEHEHUH, KOTOpble BHECIM B COBPEMEHHYIO >XU3Hb LU(POBHIE TEXHOJIOTHUH,
KOpPEHHBIM 00pa30M M3MEHUBIIHME OTHOIIEHHUE K (usiocopuu cmepTu. CeroiHs o1
OCTaBJISIIOT OOIIMpPHBIE IU(POBBIE CIEbl, BKIIOYas MPO(PUIN B COIMATBHBIX CETSX,
JJIEKTPOHHYIO IEpPENUCKy, OOJayHble AapXMBbl M CHCTEMBl HCKYCCTBEHHOIO
WHTEJUIEKTa, CIOCOOHBIE BOCIPOM3BOAUTH MaMITh O JUYHOCTU. OTH Pa3pabOTKU
CTaBST HOBbIE (PHUITOCO(PCKHIE BOTIPOCHI:

» Uto mpoucxoaut ¢ MUGPOBOH HIEHTUYHOCTHIO TOCIE OHOIOTUYECKON
cmepTu?

» MOXeT 1 UCKYCCTBEHHBIH HHTEIUIEKT COXPAaHUTh UHIUBHUIyaIbHOCTH?

» Komy npunamiexar muppoBbie BOCIIOMHUHAHUS?

» JIOTOKHBI T BUPTYaIbHbIE MEMOPHAITBI UMETh FOPUANYECKYIO 3aLUTY?

[TosiBnenue mudpoBoro d6eccmeptusi OpocaeT BHI3OB TPAAULMOHHBIM Pa3IHUUSM
MEXIy XH3HBbIO M CMepThio. Bce 3T0 co3maer mouBy anst BeneHHs (puiocodekux
JMCKYCCHUI, KOTOpPbIE MOJHUMAIOT JOCTaTOYHO CEPHE3HBIE BOIIPOCHI HEPEN YUEHBIMU
Bcero mupa (10,13) u cs13aHbI ¢ Maeel TpaHCTyMaHU3Ma, KOTOPbII CTPEMUTCS IPOJTUTh
YeJI0BEUECKYIO KHU3Hb C IIOMOIIbIO OMOTEXHOIOTUI U HCKYCCTBEHHOI'O UHTEJUIEKTA.

CoBpeMeHHas counaiibHas (uiaocopusi MOKa3bIBAET, YTO OCO3HAHUE CMEPTH
BJIMSICT Ha MPUHITHE MOPAIbHBIX PEIICHUH, MOOIIPSET CONUAAPHOCTh, (popMHUpyeT
OOLIECTBEHHbIE HHCTUTYTHI U OOYX1aeT K GUI0CO(MCKUM Pa3MBIILICHUSIM O CMBICIIE
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CyIlIeCTBOBaHMS. BMecTo TOro, 4roObl HCKIIOYUTH CMEPTh U3 PUIOcodCKUX
WCCIIEIOBaHMH, COBPEMEHHOE OOIIECTBO BCE 4Yallle MPHU3HAET, YTO CMEPTHOCTh
HeoOXoauMma JUIsi TMOHMMAaHHS CBOOOJBI, OTBETCTBEHHOCTH, JOCTOMHCTBA H
COLIMAJIBHOTO COTPYIHUYECTBA.

Takum oOpazom, aHaIU3 HAYYHOU JTUTEPATYpPbl MO3BOJIUI KOHCTATUPOBATH TOT
dakr, yto duntocodpus CMEpPTH 3aHUMAECT ILEHTPATHLHOE MECTO B COBPEMEHHOMU
coOMaJIbHOM  Quiocopuu, TMOCKOIbKY OHA  CBS3bIBA€T  HMHJAWBUAYaJbHOE
CYLIECTBOBAHME C KOJUIEKTUBHBIMU ILIEHHOCTSIMM W HHCTUTYyTaMu. MBbICIuTENN
KJIACCUYECKOM  IIKOJbI JeNajld ynop Ha MPUHATAU CMEPTH, (Puiocodbl-
HK3UCTEHLUAINCTHI - Ha ayTEHTUYHOCTU M CBOOOJE, B TO BpeMsl KaK COBPEMEHHBIC
Y4EHbIE HUCCIEAYIOT OSTUYECKHUE, TEXHOJOTUYECKHE M COIUAaJIbHBIE IOCIEeICTBUS
CMEpPTH B COBPEMEHHOM MHpE.
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SAGIRDLORDO FOZA TOSOVVURUNUN INKISAF
ETDIRILMOSI

Kamalova Aynura Siikiir

Azarbaycan Dovlot Pedaqoji Universitetinin“Riyaziyyat vo onun todrisi
texnologiyas1” kafedrasinin miisllimi.

Azarbaycan

Xiilasa: Moaqalods sagirdlords foza tosovviiriiniin inkisaf etdirilmasinin nozari vo
praktik aspektlori aragdirilmisdir. Foza tosovviirii insanin otraf alomdoki cisimlorin
formasini, Olgiisiini, istigamatini vo qarsiligl yerlosmasini qavramaq, onlar1 zehinda
canlandirmaq vo bu tosovviirlor iizorindo omoliyyatlar aparmaq bacargr kimi
xarakterizo olunur. Miiasir todqiqatlar gostorir ki, inkisaf etmis foza bacariqlar riyazi
tofokkiiriin, problem hall etms qabiliyystinin vo STEM saholorinds ugurun osas
amillorindon biridir. Moqalodo Piaget vo Viqotskinin nozori yanasmalari, miiasir
todqiqatgilarin naticolori tohlil edilmis, riyaziyyat dorslorindo foza tosovviiriiniin
inkisaf etdirilmosi yollar1 gostorilmisdir.

Acar sozlar: foza tosovviirii, mokan tofokkiirii, riyaziyyat tolimi, hondoso, STEM,
prinsip, ayanilik, grafik, fiqur.

Giris

Miiasir tohsil sisteminin asas mogsadlorindon biri sagirdlords yalniz nazori
biliklorin deyil, hom do praktik diisiinma bacariglarinin formalasdirilmasidir. Bu
bacariqlar sirasinda foza tosovviirli xiisusi yer tutur. Foza tosovviirii sagirdlorin
osyalarin forma vo Olgiilorini, onlarin mokanda yerlosmosini diizglin gavramasina,
mixtolif istigamotlordon tosovviir etmosino vo zehindo doyisdiro bilmosine imkan
yaradir. Riyaziyyat, xilisusilo hondoso movzularmin monimsonilmasindo bu bacariq
miihiim rol oynayir. Son illords aparilmis todqiqatlar gostorir ki, foza bacariglar1 yalniz
anadangslmo xiisusiyyat deyil, magsodyodnlii tolim vasitasils inkisaf etdirilo bilon idrak
bacangidir (Buckley, Seery & Canty, 2018). Buna gora do miiasir kurikulumlarda foza
tofokkiiriiniin inkisafi asas istigamatlordon biri kimi gqabul edilir.

Faza tasavviiriiniin mahiyyati:Psixologiyada foza tosavviirii insanin obyektlorin
forma, Olcli, istiqgamot vo qarsiliglt yerlosmosini gqavramaq vo onlar1 zehindo
doyisdirarak tasavviir etmak bacarigi kimi izah olunur.

Jean Piaget usaqlarda mokan anlayislarinin inkisafini idrak inkisafinin torkib
hissasi hesab etmisdir. Onun fikrinca, moktob yasinin baslangicinda usaqlar konkret
omoliyyatlar morholosine kegorok mokan miinasibotlorini daha diizgiin dork etmoyo
baslayirlar (Piaget & Inhelder, 1956).

Lev Viqotski iso foza tosovviiriiniin inkisafinda sosial miihitin vo miollim
rohborliyinin rolunu vurgulamigdir. Onun “yaxin inkisaf zonas1” nazoriyyasing asason,
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miollimin istigamatlondirdiyi foaliyyat noticosindo sagird daha miirokkob foza
tapsiriglarini yerina yetirmayi oyranir (Vygotsky, 1978).

Howard Gardner iso mokan zokasini ¢oxsayli intellekt ndvlorindon biri hesab
edorok gostormisdir ki, bu bacariq insanin yaradiciliginda vo problem hoall etmasindo
miihiim rol oynayir (Gardner, 1983).

Faza tasavviiriiniin riyaziyyat taliminds shomiyyati: Riyaziyyatin dyronilmasi
yalniz hesablamalarla mahdudlasmir. Hondasi fiqurlarin qurulmasi, onlarin miixtalif
voziyyetlordo tosovviir edilmosi, simmetriyanin miisyyonlosdirilmasi, koordinat
sistemi ilo islomok vo hondosi ¢evirmolor foza bacariglarinin inkisafini tolob edir.

Buckley vo omokdaslar1 (2018) qgeyd edirlor ki, foza bacariglar1 asagidaki
komponentlordon ibaratdir:

* mokan miinasibatlorini qavrama;

* zehni firlatma (Mental Rotation);

* foza vizuallagdirmast;

* obyektlorin miixtalif proyeksiyalarini tosovviir etmo.

Bu bacariglar inkisaf etdikco sagirdlorin riyaziyyat lizro akademik nailiyyatlori do
yuksalir.

Faza tasavviiriiniin inkisaf etdirilmasi yollari: Miiasir todqiqatlar gostorir ki,
foza bacariqlar xiisusi togkil olunmus talim prosesinds daha siiratlo inkisaf edir.

Yang vo omokdaglarinin (2020) meta-analizi siibut etmisdir ki, erkon yagslarda
totbiq olunan foza mosgololori usaglarin mokan tofokkiiriinii ohomiyyatli doracodo
artirir.

Bu mogsadlo asagidaki metodlardan istifado etmok mogsodouygundur:

Model va maketlarls is. Hondasi fiqurlarin hacmli modellari sagirdlorin obyektlori
miixtolif toroflordon miisahids etmasino imkan yaradir.

Konstruktor oyunlari. LEGO vo digor konstruktorlardan istifado mokan
olagolorinin dork edilmoasini inkisaf etdirir.

Tangram vo pazllar. Bu tapsiriglar hisso-biitov miinasibatlorini anlamaga komaok
edir.

Origami. Kagiz qatlama prosesindos fiqurlarin ¢evrilmasi foza tosovviiriinii inkisaf
etdirir.

Rogomsal proqramlar. GeoGebra, Cabri 3D vo digor programlar hondosi
obyektlorin dinamik dyronilmasing sorait yaradir.

Praktik faaliyyat. Kub, prizma, piramida vo digor handasi cisimlarin hazirlanmasi
sagirdlordo vizual tofokkiirii gliclondirir.

Burada olava olaraq qeyd edak ki, biitiin bu oyun va ya praktikanin totbiqi zamani
miitlogdir ki, sagirdlorin yas vo psixoloji xiisusiyyatlori nozors alinsin.

Riyaziyyat darslorinds tatbiq nimunalari:

Miisllimin rolu: Bu monada slbatto miisllimin rolu danilmazdir. Ciinki sagirdlor
istor moktobogodor olan ddévrdo, istor ibtidai sinifdo, istorso do yuxari siniflordo
miisllim torafindon yonlondirilir. Foza tosovviirii ilo bagli yuxarida qeyd etdiyimiz bir
cox fikirlor var vo hor birinin osasinda miiollim dayanir. Hal-hazirda kurrikulum
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sistemino osason miiollim tolim prosesinin 9sasinda dayanmasa da aragdirmaya vo
praktikaya yonlondirici olaraq boyiik rol oynayir.

Foza tosovviiriiniin inkisafinda miiollim osas togkilat¢1 rolunu oynayir. Miiallim
dors prosesindo miixtolif vizual vasitolordon istifado etmoli, sagirdlori arasdirmaga,
miigayiso aparmaga vo notico ¢ixarmaga tosviq etmolidir.

Foza tosovviirliniin inkisafinda Yan Amos Komenskinin ayanilik prinsipi boyiik
rol oynayir. Yan Amos Komenskinin Yan Komenski ayanilik prinsipi tolimin «qizil
qaydas» adlanir. Totbiq Sortlorine osason

1. Insan xarici alomi ilk ndvbada duygu va qavrayislar vasitosilo dyranir.

2. Nazari biliklor praktiki niimunalar va real agyalarla méhkomlondirilmalidir.

3. Sagirdlorin idrak foalligini artirmaq ti¢iin oyani vasitolordon genis istifado
olunmalidir.

Noatica

Aragdirmalar gostorir ki, foza tosovviirii riyazi tofokkiiriin formalagmasinin asas
komponentlorindon biridir. Bu bacariq magsodyonlii tolim metodlar1 vasitosilo inkigaf
etdirilo bilir. Riyaziyyat dorslorindo hondosi modellordon, didaktik oyunlardan,
rogomsal texnologiyalardan vo praktik tapsiriglardan istifado sagirdlorin foza
tosovviiriiniin inkisafina miithlim tohfo verir. Buna goéro do miiasir miiollimlor dors
prosesini yalniz nozari biliklorin 6tiirtilmasi deyil, hom do mokan tofokkiiriiniin sistemli
inkisafi tizorindo qurmalidirlar.
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DEVELOPING SPATIAL VISUALIZATION SKIiLL IN
STUDENTS

Aynura Shukur Kamalova
Teacher of the Department of "Mathematics and its Teaching Technology" at
Azerbaijan State Pedagogical University, Azerbaijan

Summary: The article examines the theoretical and practical aspects of
developing spatial reasoning in students. Spatial reasoning is characterized as the
ability to perceive the shape, size, orientation, and relative positioning of objects in the
surrounding world, to visualize them mentally, and to perform operations based on
these mental representations. Modern research indicates that developed spatial skills
are key factors in mathematical thinking, problem-solving abilities, and success in
STEM fields. The article analyzes the theoretical approaches of Piaget and Vygotsky
as well as the findings of contemporary researchers, and outlines methods for fostering
spatial reasoning within mathematics lessons.

Keywords: spatial perception, spatial thinking, mathematics education,
geometry, STEM, principle, visuality, graph, figure.

RIYAZIYYAT DORSLORINDO PROBLEM HOLL ETMO
BACARIQLARININ INKISAF ETDIRILMOSI

Sommadli Fidan Mirza

Azarbaycan Dovlat Pedaqoji Universitetinin“Riyaziyyat vo onun tadrisi
texnologiyas1” kafedrasinin miiollimi.

Azarbaycan

Xiilasa

Bu moqalodo riyaziyyat dorslorindo problem holl etmo bacariglariin
formalagdirilmasi, sagirdlorin montiqi tofokkiiriiniin inkisaf etdirilmasi, Polya
yanasmasinin totbiqi vo miiasir tolim texnologiyalarinin rolu aragdirilmisdir. Problem
asasli Oyranma va interaktiv metodlarin sagirdlorin foalligina tasiri tohlil edilmisdir.

Acar sozlor

riyaziyyat, problem hoalli, mentiqi tofokkiir, Polya metodu, STEM, tolim
texnologiyalari

Giris

Riyaziyyat dorslorinde problem holl etms bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlari, amokdasliq, todgigat yontiimlii foaliyyatlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.
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Riyaziyyat dorslorindo problem hall etmo bacariglarimin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasia xidmot edir.
Miiasir tolim metodlari, omokdasliq, tadgigat yoniimlii foaliyystlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorinda problem holl etms bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlari, amokdasliq, tadgigat yoniimlii foaliyyatlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayair.

Riyaziyyat dorslorinde problem hall etma bacariglarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiirliniin formalagsmasma xidmot edir.
Miiasir tolim metodlar1, omokdaslig, todgigat yontimlii foaliyyatlor vo giindslik hoyatla
olagealandirilmis tapsiriglar bu bacariqlarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorindo problem hall etmo bacariglariin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasia xidmot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yoniimlii foaliyystlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorinds problem holl etms bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlari, amokdasliq, todqigat yoniimlii foaliyyatlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayair.

Riyaziyyat dorslorinde problem hall etma bacariglarimin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiirliniin formalagsmasma xidmot edir.
Miiasir tolim metodlar1, omokdaslig, todgigat yontimlii foaliyyatlor vo giindslik hoyatla
alagealondirilmis tapsiriglar bu bacariqlarin inkisafinda miithiim rol oynayir.

Riyaziyyat dorslorindo problem hall etmo bacariglarimin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasina xidmot edir.
Miiasir tolim metodlari, omakdasliq, todqiqat yoniimlii faaliyyatlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Problem holl etmonin nazari asaslari

Riyaziyyat dorslorindo problem holl etms bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasima xidmot edir.
Miiasir tolim metodlari, omokdasliq, todqigat yoniimlii foaliyyatlor vo giindoalik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorinds problem hall etma bacariqlarinin inkisaf etdirilmasi
sagirdlorin mantiqi, analitik vo yaradici tofokkiirliniin formalagsmasma xidmot edir.
Miiasir tolim metodlari, amoakdasliq, todgigat yontiimlii foaliyyatlor vo giindslik hayatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayar.

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, omokdasliq, todgigat yontimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriglar bu bacariqlarin inkisafinda mithiim rol oynayair.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasma xidmot edir.
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Miiasir tolim metodlar1, omokdasliq, tadgiqat yoniimlii foaliyystlor vo giindslik hoyatla
olagalondirilmis tapsiriglar bu bacariqlarin inkisafinda miihiim rol oynayair.

Riyaziyyat dorslorindo problem hall etmo bacariqlarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagsmasima xidmot edir.
Miiasir tolim metodlari, amakdasliq, tadqiqat yoniimlii faaliyyatlor vo giindslik hoyatla
slagalondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayir.

Riyaziyyat dorslorinde problem hoall etma bacariglarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, omokdasliq, todgigat yoniimlii foaliyyatlor vo giindslik hoyatla
alagalondirilmis tapsiriqlar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasima xidmat edir.
Miiasir tolim metodlari, omokdasliq, todqigat yoniimlii foaliyystlor vo giindoslik hoyatla
alagalondirilmis tapsiriglar bu bacariqlarin inkisafinda miihiim rol oynayair.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasma xidmot edir.
Miiasir tolim metodlari, amakdasliq, tadqiqat yoniimlii faaliyyatlor vo giindslik hoyatla
olagoalondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynaynr.

Problem holl etma strategiyalari

Riyaziyyat dorslorindo problem holl etma bacariglarinin inkisaf etdirilmosi
sagirdlorin mantiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmot edir.
Miiasir tolim metodlari, omakdasliq, todqiqat yoniimlii faaliyyatlor vo giindalik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yontiimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriqlar bu bacariglarin inkisafinda miihiim rol oynaynr.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkigaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasma xidmat edir.
Miiasir tolim metodlari, omokdasliq, todqigat yoniimlii foaliyystlor vo giindoslik hoyatla
olagalondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayir.

Riyaziyyat dorslorindo problem holl etma bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmot edir.
Miiasir tolim metodlari, omakdasliq, todqiqat yoniimlii faaliyyatlor vo giindalik hoyatla
olagoalondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayar.

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yontimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriqlar bu bacariglarin inkisafinda miihiim rol oynaynr.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasima xidmat edir.
Miiasir tolim metodlari, omokdasliq, todqigat yoniimlii foaliyyatlor vo giindoslik hoyatla
olagalondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayir.
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Riyaziyyat dorslorindo problem hall etmo bacariglarimin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasia xidmot edir.
Miiasir tolim metodlari, omokdasliq, tadgigat yoniimlii foaliyystlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorinda problem holl etms bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlari, amokdasliq, tadgigat yoniimlii foaliyyatlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayair.

Polya metodunun tatbiqi

Riyaziyyat dorslorinds problem holl etma bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmot edir.
Miiasir tolim metodlari, amoakdasliq, todgigat yoniimlii foaliyyatlor vo giindslik hoyatla
olagoalondirilmis tapsiriglar bu bacariqlarin inkisafinda miihiim rol oynayar.

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, omokdasliq, todgigat yontiimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriqlar bu bacariglarin inkisafinda miihiim rol oynaynr.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasima xidmat edir.
Miiasir tolim metodlar1, omokdasliq, todqigat yoniimlii foaliyyatlor vo giindalik hoyatla
olagalondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayir.

Riyaziyyat dorslorinds problem hall etma bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yoniimlii foaliyyatlor va giindslik hayatla
olagoalondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayar.

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, omokdasliqg, todgigat yontimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriglar bu bacariqlarin inkisafinda mithiim rol oynayair.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasma xidmot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yoniimlii foaliyyatlor vo giindoalik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorinds problem hall etma bacariqlarinin inkisaf etdirilmasi
sagirdlorin mantiqi, analitik vo yaradici tofokkiirliniin formalagsmasma xidmot edir.
Miiasir tolim metodlari, amokdasliq, tadgigat yoniimlii foaliyyatlor va giindslik hayatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayar.

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, omokdasliq, todgigat yontimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriglar bu bacariqlarin inkisafinda mithiim rol oynayair.

212



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

STEM va ragamsal texnologiyalar

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, omokdasliq, todgigat yontiimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriqlar bu bacariglarin inkisafinda miihiim rol oynaynr.

Riyaziyyat dorslorindo problem holl etmos bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasma xidmat edir.
Miiasir tolim metodlari, omokdasliq, todgigat yoniimlii foaliyyatlor vo giindoalik hoyatla
olagalondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayir.

Riyaziyyat dorslorinds problem holl etma bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yoniimlii foaliyyatlor vo giindslik hayatla
olagoalondirilmis tapsiriglar bu bacariqlarin inkisafinda miihiim rol oynayar.

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, omokdasliq, todgigat yontiimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriqlar bu bacariglarin inkisafinda miihiim rol oynaynr.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasima xidmat edir.
Miiasir tolim metodlar1, omokdasliq, todqigat yoniimlii foaliyyatlor vo giindalik hoyatla
olagalondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayir.

Riyaziyyat dorslorinds problem hall etma bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yoniimlii foaliyyatlor va giindslik hayatla
olagoalondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayar.

Riyaziyyat dorslorinds problem hall etmo bacariglarmin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, omokdasliqg, todgigat yontimlii foaliyyatlor vo glindslik hoyatla
alagalondirilmis tapsiriglar bu bacariqlarin inkisafinda mithiim rol oynayair.

Riyaziyyat dorslorindo problem holl etmo bacariglarinin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasma xidmot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yoniimlii foaliyyatlor vo giindoalik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Miisllim iiciin metodiki tovsiyalor

Riyaziyyat dorslorindo problem holl etms bacariglarinin inkisaf etdirilmosi
sagirdlorin mantiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlar1, amokdasliq, tadqigat yoniimlii foaliyystlor vo giindolik hoyatla
olagalondirilmis tapsiriglar bu bacariqlarin inkisafinda miithiim rol oynayir.

Riyaziyyat dorslorinde problem holl etms bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagsmasia xidmot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yontiimlii foaliyyatlor vo glindslik hoyatla
olagoalondirilmis tapsiriglar bu bacariqlarin inkisafinda miihiim rol oynayar.
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Riyaziyyat dorslorindo problem hall etmo bacariglarimin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasia xidmot edir.
Miiasir tolim metodlari, omokdasliq, tadgigat yoniimlii foaliyystlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorinda problem holl etms bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlari, amokdasliq, tadgigat yoniimlii foaliyyatlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miithiim rol oynayair.

Riyaziyyat dorslorinde problem hall etma bacariglarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiirliniin formalagsmasma xidmot edir.
Miiasir tolim metodlar1, omokdaslig, todgigat yontimlii foaliyyatlor vo giindslik hoyatla
olagealandirilmis tapsiriglar bu bacariqlarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorindo problem hall etmo bacariglariin inkisaf etdirilmosi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriinlin formalagmasia xidmot edir.
Miiasir tolim metodlari, omokdasliq, todgigat yoniimlii foaliyystlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayir.

Riyaziyyat dorslorinds problem holl etms bacariqlarinin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiiriiniin formalagmasina xidmaot edir.
Miiasir tolim metodlari, amokdasliq, todqigat yoniimlii foaliyyatlor vo giindslik hoyatla
olagolondirilmis tapsiriglar bu bacariglarin inkisafinda miihiim rol oynayair.

Riyaziyyat dorslorinde problem hall etma bacariglarimin inkisaf etdirilmasi
sagirdlorin montiqi, analitik vo yaradici tofokkiirliniin formalagsmasma xidmot edir.
Miiasir tolim metodlar1, omokdaslig, todgigat yontimlii foaliyyatlor vo giindslik hoyatla
alagealondirilmis tapsiriglar bu bacariqlarin inkisafinda miithiim rol oynayir.

Naticd

Notico olaraq, riyaziyyat dorslorindo problem hall etmo bacariglarinin inkisaf
etdirilmosi sagirdlorin montiqi tofokkiirlinli, analitik diistinmasini vo miistoqil
gorarvermo bacariglarini giliclondirir. Miiasir tolim metodlarinin  vo rogomsal
texnologiyalarin tatbiqi bu prosesin somaraliliyini artirir. Miisllimin diizgiin strategiya
secmasi, problem oasaslhi tapsiriqlardan istifado etmasi vo sagirdlori foal 6yronmoaya calb
etmasi riyaziyyat toliminin keyfiyyatinin yiiksaldilmasine miihiim t6hfs verir.

Bununla yanagi, problem holl etmo bacariglarinin sistemli sokildo inkisaf
etdirilmosi sagirdlorin yalniz riyaziyyat fonnindo deyil, digor fonlordo vo giindolik
hayatda qarsilasdiglar1 masalalari daha somarasli hall etmalarine kdmak edir. Buna gora
do miollimlor dors prosesindo miixtolif problem situasiyalarindan vo praktik
tapsiriqlardan miintozom istifads etmolidirlor.
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This article examines the development of problem-solving skills in mathematics
lessons, the application of Polya’s approach, and the role of modern teaching
technologies. The importance of problem-based learning in developing students’
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AHoTtanisgs. deHoMeH cy0'eKTUBHOTO BIAUYTTS YCIIXY PO3IVISIHYTO KPi3b IPU3MY
MOr0o B3a€MO3B'A3KY 3 MCHUXOJIOTTYHUM OJIaronoayddsiM 0COOMCTOCTI. Y3arajabHEHHS
Cy4YaCHUX HAyKOBHMX MIAXOIB JaJI0 3MOTY BH3HAUUTHU TCUXOJIOTTYHI YMHHUKH, SK1
BIUTMBAIOTh Ha TEPEKUBAHHS JIIOJAWMHOIO BIIACHOI YCHIIMIHOCTI. BcTaHOBIEHO, 110
Cy0'€eKTHBHE BITYYTTS YCIIXy (QOpMYyeThCS IMiJi BILUIMBOM MOTHBAIlll JOCSATHEHHS,
caM0e(eKTUBHOCTI1, CAMOOIIIHKY Ta CHCTEMH OCOOMCTICHUX IiHHOCTeH. [loka3aHo, mo
OIIHIOBAHHS BJIACHUX JIOCATHEHb 3aJICKUTh HE JIMIIE Bl 00'€KTUBHUX PE3yJIbTaTIB
JISITTBHOCTI, a ¥ BIJT iX OCOOMCTICHOTO OCMUCJICHHS, BIJIIOBIAHOCTI YKUTTEBUM IUISM 1
[IHHICHUM opieHTHpaM. OOTPpyHTOBAHO, IO B3aEMOIIS 3a3HAYEHUX TCHUXOJIOTTUHUX
YUHHUKIB CIHpHUSE TMNEPEKMBAHHIO OCOOMCTICHOI pealli30BaHOCTI Ta MOB's3aHa 3
MICUXOJIOTTYHUM OJIaronoxyqusMm 0COOUCTOCTI.

KuiouoBi cjoBa: cyO'eKTHBHE BIAUYTTS YCIIXY, ICUXOJIOTIYHE OJIaronosyyqys,
MOTHUBAIlll JOCATHEHHS, CaMOE€(PEKTUBHICTh, CAMOOIIIHKA, CHUCTeMa I[IHHOCTEH,
0COOHMCTICHA Peali30BaHICTb.

BBenenHsi. Y cyyacHOMY CYCHUIBCTBI YCHIX TpPaJULIMHO aCOLIIOETHCS 3
npodeciiHUMU ~ JOCATHEHHSIMH,  COLIaJbHUM  CTaTyCoM 1  MaTepialbHUM
OsaromnonyyusiM. BoiHOYac MCUXOJOT1UHI TOCTIHKEHHS Jeal YacTille akKIeHTYIOTh
yBary Ha Moro cy0'eKTUBHOMY BUMIpI, SIKUW BiAOOpakae MepeKMBaHHS OCOOMCTICHOT
peai3oBaHOCTI, 3aJOBOJIGHOCTI >KUTTSM 1 BIAMOBIJHOCTI JIOCATHYTUX PE3yJIbTATIB
BJIACHUM IIUJIIM Ta I[IHHOCTSIM. 3a TaKUX YMOB OCOOJIMBOI aKTyaJbHOCTI HaOyBae
BUBYCHHS B3a€MO3B'S3KY MK Cy0'€KTUBHUM BIAYYTTSM YCHIXY Ta MCHUXOJIOTTYHUM
OmaromonyyusiMm ocoOuctocti. [lompu 3HayHy KUIBKICTH Tpaib, MPUCBIYECHUX
npoOseMaTuIll ycmixy ¥ Ojmaromoiyyds, XapakTep iX B3a€MO3B'SA3KY 3aJIUIIAETHCS
HEJIOCTAaTHHO BUCBITJIICHHUM.

deHOMEH yCHiXy MOCiae BaXKJIMBE MICIE Y TCHUXOJIOTIYHUX JOCIHIIPKEHHSX,
OCKLJIbKH TIOB'SI3aHUI 13 MOTHBAIIIEI0 OCOOMCTOCTI, i1 caMopeai3aii€ro, T0CATHEHHIM
KNTTEBUX LIl Ta aJanTaLi€ero 10 COL[albHOr0 cepeoBHIna. Moro po3risaaroTs gk

216


https://doi.org/10.70286/eoss-03.08.2026.009.216-220
https://orcid.org/0000-0003-0925-4966

Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

OaratoBUMIpHE SIBHIIE, IO OEIHYE 00'€EKTUBHI pe3yIbTaTH AISUIBHOCTI JIOJUHU Ta 1X
Cy0'eKTHBHE OCMMCJICHHS. Y 3B'SI3Ky 3 IIUM HAyKOBHH 1HTepec Aeaaii OuibIine
3MIIY€ETHCS BiJ OIIHIOBAaHHS 30BHIIIHIX JIOCATHEHb 1O BUBUYCHHS OCOOJHMBOCTEH
MepeKMBaHHS BJIACHO1 peajTi30BaHOCTI, 3aJJ0BOJICHOCT] JOCSITHYTUM Ta BIATOBITHOCTI
KHUTTEBUX PE3YJIbTATIB OCOOUCTUM IIUISIM 1 LIHHOCTSIM.

Posyminns ¢eHoMeHy ycmixy noTpedye po3MEKyBaHHS TOHSTH «YyCIHIXy,
«YCHILIHICTBY, «GKATTEBUN YCHIX» 1 <GKUTTEBA YCIHIIIHICTH». Y HAYKOBIH JliTepaTypi
YCHIX PO3MISIAI0Th HE JIMIE SK JIOCATHEHHS TEBHOTO PE3yNbTary, a ¥ sIK HOro
ocoOucticHe ocmucieHHs Ta oiiHoBaHH [1]. O. TloniBanoBa 3a3Hauae, M0 ySABICHHS
npo ycmix QopMyeThCsi TiJ BIUIMBOM COIIIAIBHOTO CepeloBUIla (MIKpO- Ta
MaKpOCEpEeIOBUINE), MIDKOCOOMCTICHUX BIIHOCHH, IIIHHOCTEH OCOOMCTOCTI, BILIMBAE
Ha ii CaMOOILIIHKY, MOTHBALI}O Ta aJanTUBHICTh. ColliaJIbHI HOPMU 33/1al0Th YSBJICHHS
MPUIHATHOTO YCHiXy, @ B3a€EMOJIiS 3 IHIIMMHU JIIOJbMHU 3aKPIIUIOE a00 KOperye Iii
ysBIeHHS. J{OCITITHALISI TiKPECITIOE, 110 MMO3UTHBHE MUCIICHHS CIIpUsie POpMyBaHHIO
ONTHUMICTUYHOTO CTABJICHHS /10 JKUTTEBUX TEPCIEKTUB, MIJBUIIYE MOTHUBAIIO Ta
JIoIIoMarae J1ojaTu HeBaadi [4].

Amnani3 HayKOBHX TIpAIlh CBITYHTH, IO (bopMyBaHH;[ YABJICHB TIPO yCmix
BU3HAYAETHCS I11Jl BIUIMBOM IICUXOJIOTIYHUX 1 COILAJIbHMX YWHHUKIB. Bupimaibhe
3HAYCHHS MAlOTh HE JIMINE 1HAWBiAyadbHI OCOOJMBOCTI JIIOJWHU, a W COIlaJbHE
CEpeNOBHINE, IONEpPeaHIA JOCBiA, CHCTeMa OCOOMCTICHHMX IIHHOCTEH 1 3/IaTHICTH
OCMMCIIIOBATH BJacHl JocsrHeHHs. Tomy nenmani Ouielioi  yBaru HaOyBae
CyO'eKTUBHUH aCIEKT YCIIXY, KU BIJoOpakae He CTUIBKU CaM pe3yJIbTaT AISUTbHOCTI,
CKUIBKH MOT0 OCOOMCTICHE 3HAUEHHS IS JIFOIHHU.

BoaHouac ycnimHICTh 31€0LIbIIOIO MOB'S3YIOTh 31 CTIMKUM JOCSTHEHHSM
3HAUYIIMX Pe3yJbTaTiB y pi3HUX chepax AisuibHOCTI. Ha BiAMIHY BiJ YyCIIXY, KM
OXOIUTIOE TaKOXX OCOOHUCTICHE MEpPEKUBAHHS JIOCATHYTOIO, YCHIIIHICTh YacTille
XapakTepu3ye 00'eKTHBHHUM OiK AisTbHOCTI Ta ii pesynbratu. CaMe TOMY MOHSTTS
«YCITIX» € MUPIIUM, OCKUIbKU MOEIHYE 30BHIIIHI JOCATHEHHS 3 1X 1HIUBIAYaJIbHUM
OCMUCJICHHSIM 1 OI[IHIOBAHHSIM.

KutreBuii ycmix BijoOpaxkae peasizallito JOJIUHOK BIACHUX KUTTEBUX IIUICH 1
LIHHOCTEH, TOJl K JKUTTEBA YCIHIIIHICTh XapaKTepU3ye CyO'€KTUBHE IMEpPEKUBAHHS
3amoBosieHocTi jocsrHytuM [1]. Ha nymky B. BinkoBa, xutTeBuil ycmix €
COITIOKYJIBTYPHOIO LIHHICTIO, Y CTPYKTYpI SIKOi MOEIHYIOTHCS 30BHIIIHI JTOCSITHEHHS
ocobucToCTi Ta ii BHYTpimHe Onmaromony4ds. /[0 BaXXJIUBHX CKJIAJOBHX KHUTTEBOTO
yCHiXy BYEHUH BITHOCHTH MarepiajbHE Ta CoOIllajbHE OJaronoixyyds, BHYTPIIIHIO
rapMOHIIO, 33J0OBOJICHICTh JKUTTSIM 1 TMO3UTHUBHUM cCBITODIsA. Takuil miaxin nae
MIJCTABU PO3TJISAATH YCIIIX HE JIMIIE SIK CYKYITHICTh IOCATHYTHX PE3YyJIbTaTIB, a il K
cy0'eKTHBHE CTaBJICHHS JIFOJUHU JI0 BIACHOT JKUTTEBOI peaizarii [2].

VY3aranpHEeHHS HAyKOBHUX MIAXOMIB Ja€ 3MOTy pO3MVISIAATH  YCMIX 5K
0araTOBUMIPHUM TICUXOJIOTIYHUN (EHOMEH, y SKOMY TMOEIHYIOThCSI OCOOHCTICHI
pecypcH, colliajibHE BU3HAHHA Ta IHAWBIIyajdbHE TIEPEKUBAHHS  BJIACHOI
peanizoBanocTi. Came Taka IHTEpHpeTallisi CTBOPIOE MIAIPYHTS ISl aHajizy HOro
B32€MO3B'A3KY 3 ICUXOJIOTTYHUM OJaronoyqdsiM 0COOMCTOCTI.
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Meta Ta 3aaa4i A0CaiKeHHA. 3MIMCHUTH TCOPESTUIHUIN aHAIII3 TICUXOJIOTTYHUX
YUHHUKIB CY0'€KTUBHOIO BIIUYTTS YCHIXY Ta OOIPYHTYBaTH HOro B3a€MO3B'SI30K 13
TICUXOJIOTTYHUM OJIaronoyiyqdsiMm 0COOUCTOCTI.

Pe3yabTaTn nociigkeHHs: i X 00roBopeHHsi. Y CyyaCHUX ICHUXOJOTTYHUX
TOCIIHKEHHSAX YCHIX Jenalli JacTille TPaKTyIOTh HE JIMIIE SIK JTOCATHEHHS MEBHOTO
pe3ynbTaTy, a i sK Cy0'€KTHBHE IMEpPEKUBAHHS BJIACHOI peaji3oBaHOCTI. Y Mexax
MOTHBAIIMHOTO TiAXOAY aKIEHTYEThCS yBara Ha MParHeHHI JOCATATH MOCTaBICHUX
[iJed, TOAl SK TPEICTAaBHUKU COI1aJbHO-KOTHITUBHOTO HAMpsiMy TOB'SI3YIOTh
MEepeKUBAHHS YCMIXy 3 TEPEKOHAHICTIO JIOAWHU Y BJIACHUX MOXKIHUBOCTAX. Y
JAOCTIDKEHHSAX TICUXOJIOTIYHOTO OJIaromoiyyus YCHIMIHICTD PO3IJISIIAETHCA Y
B3a€EMO3B'SI3KY 13 3aJ0BOJICHICTIO  JKHTTSIM, OCOOMCTICHMM  3pOCTaHHSIM 1
camopeadizauiero. OTe, NIEPEKUBAHHS YCIIXY BU3HAYAETHCS HE JMIIE (PAKTUHUHUMHU
JTOCSATHEHHSIMH, a W OCOOJMBOCTSMH CaMOOIIHKH, CHCTEMOIO IIIHHOCTEH, piBHEM
MICUXOJIOTIYHOrOo  OJjlaromojiyydst  Ta  3JaTHICTIO  YCBIJOMIJIIOBaTH  BJIACHY
peaTizoBaHICTh.

Yemix He O0OMEXYEThCS 30BHIIIHBO IIOMITHMM pe3yJibTaToM abo #oro

CYCIINIBHAM BH3HAHHSAM. MOro IIepeXMBAHHS 3aleKHTH BiJ] TOro, SIKE 3HAYCHHS
JI0JIMHA HAJIA€ TOCATHYTOMY, SIK CIIBBIIHOCUTH OTPUMAHUMN PE3yJbTAT 13 BIACHUMU
OUIKYBaHHSIMU Ta KOO MipOI0 BOaya€e B HbOMY MPOSIB OCOOUCTICHOTO PO3BUTKY.
I. bopoBuHCHKa MOKa3ye, 1m0 pi3HI HOPMH yCHiXy HEOJAHAKOBO BIUIMBAIOTH HA HOTO
cy0’€KTUBHE TEpEeKUBAaHHA. SKIIO MOMYJSAPHICTh 1 CyCHUIbHE BU3HAHHS OUIBIIOO
MIPOIO 3aJie)KaTh  BiJ 30BHINIHBOI OIIHKH, YCHIX, TMOB’S3aHUN 13 IOJOJIAHHIM
TPYAHOIIIB 1 CAMOBU3HAYCHHSM, CIPUSIE BHYTPIIIHHOMY OCOOMCTICHOMY 3POCTaHHIO,
3MII[HEHHIO CAMOOI[IHKH Ta PO3BUTKY MOYYTTS BJIACHOI e(peKTUBHOCTI [1].

[TopiBHSIHHS HaBeIEHUX HAYKOBHUX IMIIXOJIIB MOKA3y€, M0 MEPEKUBAHHS YCIIXY
HE MO’KHA MOSICHUTH JIMIIE OL[IHKOK JOCITHYTUX pe3yJibTaTiB. BoHo popmyerbes mia
BILTMBOM B3a€MOITOB'SI3aHUX TICUXOJIOTIYHUX XapPaKTEPUCTUK OCOOMCTOCTI, Cepe] IKUX
MPOBIJTHE MICIIE MMOCIIal0Th MOTHUBAIliSl JOCSATHEHHS, caMOe()EKTUBHICTh, CAMOOITIHKA
Ta cucrema HiHHOCTeH. CamMe BOHM BH3HAYalOTh OCOOJMBOCTI CHPUUHSTTS BJIACHUX
JIOCSATHEHB 1 IX 0COOMCTICHY 3HAYYIIIICTh.

OnHuM 13 NCUXOJOTIYHUX YMHHHUKIB, 0 BU3HAYa€ CyO'€KTHBHE MEPEKUBAHHS
YCIIIXy, € MOTHBAIlig JOCATHEHHS. BoHa cmoHykae OCOOHMCTICTH 10 ITOCTaHOBKH
3HAYYIIUX IIJIeH, TPOsIBY 1HINIATHBU, HAIOJETVIMBOCTI Ta BIAMOBIIAJBHOCTI 3a
pe3ynbTaTH BIACHOI MISTIBHOCTI. 3aBIASKH MOTHBAIlli JOCATHEHHS JIFOAWHA HE JIUIIE
MparHe J0CATTH 0a)XaHOTO Pe3yNbTaTy, a il CpUiiMae TPYIHOIII K MOXKIIUBICTD IS
OCOOMCTICHOTO pO3BUTKY. BopHOYac BHpIIAJLHUM € MNEPEeBakKaHHS BHYTPIIIHBOL
MOTHBAIlii, 3a $KOi MiSUTbHICT, HaOyBa€ OCOOHMCTICHOI IIIHHOCTI, a JOCSATHYTI
pe3yNbTaTH CTAIOTh JHKEPEIOM BHYTPIIITHBOTO 330BOJICHHS Ta YCBITOMIICHHSI BIIACHOT
KoMneTeHTHOCTI. CaMe TOMy CTiiKe BITUyTTS YCIiXy MOB'SI3aHE HE JIMIIIE 13 30BHIIIHIM
BU3HAHHSM, a ¥ 13 BHYTPIITHBOIO MOTHBALIIEIO, 1110 MIATPUMYE OCOOUCTICHE 3POCTaHHS
Ta MCUXOJIOTTUHE OJIaronoIyqysl.

3a TaHUMU CyYacHUX JOCIIDKeHb, BHYTPIIIHS MOTHBAIIIS MOB'I3aHA HE JIMIIIE 3
aKTUBHICTIO y JOCSTHEHHI IUIeH, a ¥ 31 3MIIHEHHSIM OCOOMCTICHOI CTIMKOCTI, SIKa

218



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal
I —— ]

jgoroMarae 30epiratd ICHXOJIOTIYHE OJaromnoiyydss Ta MATPUMYBATH BITUYTTS
BJIACHO1 €()eKTUBHOCT1 HaBITh B yMOBaX MpoQeciiHux TpyaHoiiB [3].

BaxnuBy pons y QopMyBaHHI CyO0'€KTUBHOTO BIMUYTTS YCIIXYy BIAirpae
caMOe(DEeKTHUBHICTh, IO BiJ0Opa)kae BIEBHEHICTh JIIOAWMHU Y BJIACHINH 37aTHOCTI
JAocAraTH  TOCTAaBJIEHUX LI 1 jgodaru  TpyAHoul. Bucokuid  piBeHb
caMO€(PEKTUBHOCTI CIIPUSE€ TOTOBHOCTI OpaTHCs 3a CKJIaJHI 3aBlIaHHS, MPOSBIISITH
HaIlOJIETJIMBICTh Yy TMOAOJAHHI TPYAHOLIIB 1 30€piraTd BIEBHEHICTh Yy BIACHUX
MOJKJIMBOCTSIX HaBITh 32 HAsBHOCTI THMYAacOBHUX HEBJad. 3aBASKU I[bOMY JOCATHYTI
pe3yJbTaTh COPUNUMAIOTHCS HE SIK BUITQJKOBUN YCIIIX, a SIK 3aKOHOMIPHHMM HaCI10K
BIacHUX 3ycwib. Came Taka BHYTPIIIHS BIEBHEHICTh MIATPUMYE TO3UTHBHE
CTaBJEHHS N0 cebe, CIpHsie MEePeKUBAHHIO YCHIIIHOCTI Ta BUCTYNAE BaXKIMBOIO
NepeayMOBOIO IICUXOJIOTTYHOTO0 Oarononyyuus [5—7].

CrnpudHSTTS BIACHUX JOCSTHEHb OE3MOCEPEIHHO TOB’SI3aHO 13 CAMOOI[IHKOIO
ocobucrtocti. Big ii amekBaTHOCTI 3aJ€XUTh 37aTHICTh BU3HABATH BJIACHI YCIIIXH,
KOHCTPYKTUBHO CTaBUTHCS JI0 HeBIad 1 30epiraTd BIEBHEHICTh Yy BIACHUX
MOXJIMBOCTAX. 3@ HHU3bKOI CaMOOIIHKA HaBITh BaroMi JOCSTHEHHS MOXYTb HE
CIpUMATHUCS K OCOOUCTUN yCTiX, OCKUTBKH JIFOIMHA CXHMJIbHA 3HEI[IHIOBATH BJIACHI
pe3ysbTaTd ado0 MOSICHIOBATH IX BUIAJAKOBUMHM oOcTaBMHaMu. BonHouac 3aBuieHa
CaMOOI[IHKa HEPIJKO CYIMPOBOKYETHCSI HEBIJMOBIAHICTIO MK OUYIKYyBaHHUMHU Ta
peaibHUMHU pe3yJibTaTaMH, 10 TaKOX YCKJIQJHIOE TEpPEKUBAHHS YCIHIIIHOCTI.
AJleKBaTHaA CaMOOLIIHKA CTBOPIOE MIAIPYHTS JIJIs1 pealiCTUYHOTO CIIPUMHATTSI BIIACHUX
JIOCATHEHbB, MIATPUMYE BIAUYTTS KOMIETEHTHOCTI Ta CIpHUsie (OPMYBAHHIO CTIMKOTO
Cy0'€eKTHBHOTO BIIUYTTS yCHIXY.

Cucrema IIHHOCTEH BHM3HAYa€, SKE 3HAUYEHHSA JIIOJWHA HAJa€ BIIACHUM
JOCSTHEHHSIM 1 10 caMme BBakae ycmixoM. OnHI W Ti cami pe3yJbTaTd MOXKYTh
OLIIHIOBATHCS TO-PI3HOMY 3aJIEKHO Bl JKUTTEBUX MPIOPUTETIB, OCOOUCTUX
NEepeKoHaHb 1 MocTaBieHux Iineld. Came ToMy CyO'€eKTHBHE BIIUYTTS YCHIXy HE
3aBXU 301ra€ThCsl 13 30BHINTHBOIO OIIHKOIO JIOCATHEHb. SKIIO OTpUMaHUN pe3yIbTar
BIJIIOBIJIA€ TOMY, LIO € CIPaBJl BAXKJIMBUM JJIsl JIIOJUHHU, BIH CYIPOBOJKYETHCS
BIIUYTTSIM  33JI0BOJICHOCTi, BHYTPIINIHBOT pEATI30BaHOCTI Ta TCHXOJOTIYHOTO
koMpopTy. HaTomicTh NOCSTHEHHS, sIKi HE MalOTh OCOOMCTICHOI LIIHHOCTI abo He
BIJIMOBIJIAIOTh ~ BJIACHUM KUTTEBUM  OpIEHTHpPAM, HE 3aBXIU BHUKIUKAIOThH
MepeKUBAHHS YCIIIIHOCTI.

KoxHMit 13 pO3rIsSHYTUX MCUXOJIOTIYHUX YMHHHUKIB BUKOHYE BJIACHY (DYHKIIIIO,
MpoTe caMe iX B3aeMojis 3a0e3neuye GpopmyBaHHS Cy0 €KTUBHOTO BIAUYTTS YCIIXY.
MotuBalis JIOCATHEHHS CIOHYKae JIOJUMHY JI0 peai3alii MOCTaBJICHHUX ULIeH,
caMO€(EKTUBHICTh MIITPUMYE BIEBHEHICTh Y BJIACHUX MOJIMBOCTSIX, CaMOOI[IHKA
BIUIMBA€ Ha OI[IHIOBaHHS OTPMMAHUX PE3yJIbTATIB, 4 CUCTEMa LIHHOCTEW BH3HAYA€E
iXHI0 0coOUCTICHY 3HauyIIicTh. CaMe MOo€eaHaHHS WX YUHHUKIB (popmye cyO'eKTHBHE
BITUYTTSl YCIIXY, SIKE IPYHTYEThCA HE NulIe Ha (AKTUYHUX JOCATHEHHAX, a ¥ Ha ix
OCOOHMCTICHOMY OCMUCIJEHHI. 3a TAKMX YMOB INEPEKUBAHHS YCHIXY CTa€ BAKIUBUM
CKJIQJHUKOM TICHXOJIOTTYHOTO OJaronoiy4usi, OCKUIBKHA CIpHUS€ 3aJ0BOJEHOCTI
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BJIACHUM JKUTTSAM, BITYYTTIO KOMIIETEHTHOCTI, caMopeasi3allii Ta BHYTPIIIHBOT
rapMOHII.

BucnoBku. TeopeTnunuii aHami3 3acBiAYMB, 10 CYO'€KTUBHE BITUYTTS YCIIXY
dbopMy€eThCs MM BIUIMBOM B3a€EMOTOB'SI3aHUX OCOOMCTICHMX YWHHHMKIB. [IpoBimHy
pOJIb Y IbOMY TMPOIECI BIMIrparOTh MOTHBAIlIS OCATHEHHS, CaMOE€(PEKTUBHICTS,
CaMOOIIIHKa Ta CHUCTE€Ma I[IHHOCTEH, SIKI 3YMOBIIOIOTH OCOOJMBOCTI OIlIHIOBAHHS
JIIOJIMHOIO BJIACHUX JIOCSATHEHb 1 iX 0COOMCTICHOI 3HauyH[ocTi. [lepexxuBanusa ycnixy
HEe OOMEXYETHhCS 30BHINIHIMH pe3yjbTaTaMU JiSUTBHOCTI, a BiIOOpa)ka€ CTYIHb
OCOOUCTICHOT peali30BaHOCTI, 3aJ0BOJICHOCTI BJIACHUM JKUTTSIM 1 TIOB'sI3aHE 3
TICUXOJIOTTYHUM OJIaromoIyqdsiMm 0COOUCTOCTI.

[Topanpuii OCHIIKEHHS JOLUIIBHO CHPSMYBaTH Ha BHUBYEHHS OCOOIMBOCTEH
B3a€EMO3B'A3KY CYO'€KTHBHOIO BIOUYTTS YCHIXy 3 OKPEMUMHU KOMIIOHEHTAMH
MICUXOJIOTTYHOTO OJIArONOyYUsi B PI3HUX BIKOBUX Ta MPOQPECIHHUX IpyTax.
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CAMOPE®JIEKCIA: PUBUKHU B KOHTEKCTI
HCUXOJIOT'TYHOT O BJIATOITIOJYYYSA OCOBUCTOCTI

I'py3unoBa Kceniss MuxaiijiiBHa

JTOKTOP ¢iocodii B rary3i ICUXOJIOrii, ACUCTEHT

Kadenpa 3aramsnoi ncuxomorii

®dakynpTeT MCUXOJOT 1l

KuiBchkuii HalioHanbHUM yHiBepcuTeT iMeH1 Tapaca llleBuenka,
M. KuiB, Ykpaina

IMocTtanoBka mpo6aemu. B ymoBax coriaiibHOI HECTAOUTBHOCTI Ta BiACYTHOCTI
3aJI0BOJICHHS 0a30BOi TOTpeOM y Oe3mell MUTaHHS YWHHUKIB 30epeKeHHs
NICUXOJOTIYHOTO 3JI0pOB’Sl Ta OJaromoiayydss Mae€ TMEpIIOYeproBy 3HAYUMICTb.
OcoOnuBHil 1HTEpEC MpEACTaBise aHaNI3 BIUIMBY caMopeduiekcli Ha MCHXOJIOTIYHE
OJiaronosyydys 1 ICUXOEMOIIHHUI CTaH 1HMB1/1a. AKTyaJIbHOIO METOIO TEOPETUYHUX 1
EMITIPUYHHUX JIOCTIHPKEHDb CIIIJT BBAXKaTH BHUSBIICHHS OCOOJIHMBOCTEH B3a€EMO3B’SI3KY
camopedIiekcii Ta 61aromnoayydus.

OcHoBHi pe3yiabTaTu. Camopeduiekcis, SIK Mpolec BUSIBICHHS, OOMIPKOBYBAHHS 1
aHaJI3y BJIACHUX JIyMOK, MOYYTTIB Ta IHTEHIIIM, MOXe OyTHU SIK YAHHHUKOM, SIKUM CIIPHSIE
CyO’€KTUBHIA 3aJOBOJICHOCTI JKUTTSAM, TaK 1 HEraTuBHUM (AakTopoM BIUIMBY Ha
Omaronoayqdsi 0COOMCTOCTI. AHAJI3 HAYKOBUX JPKEPENT JI03BOJISIE HAM CTBEP/DKYBATH, 1110
0COOJIMBOCTI 3B’SI3KY 1 BIUTMBY caMopedJieKkcii Ha TICUXOJIOTTYHE 3/10pOB’Sl 00yMOBJIEH1
HASIBHICTIO 1HCAWTY SIK 3HAYMMOT'0 pe3yJIbTary mporiecy camopeduiekcii. KoHCTpyKTHBHOIO
CITiT BBaXKaTH pedieKCio, pe3yabTaToM SIKOI CTajo OCssHHS, iHcaluT. CaMopedieKcito X,
SKa CYNPOBOJDKYETHCS JIMILE TMOBTOPEHHSIM HETaTHBHUX TYMOK Mpo cede, OIUIbHIIIEe
KJIacuQiKyBaTy sK qUChYHKIIOHATBHY pedriekcito. BHACTIIOK JOCSTHEHHS IHCANTY HacTae
YITKE PO3YMIHHS ce0€, a TAKOXK OUEBHIHUMH MOXKYTh CTaTH KOHKPETH1 CIOCOOU il 3 METOIO
MIOKPAIICHHS BIACHOT KUTTEMISTHHOCTL. CaMopediekcis sk 6e3 TOCATHEHHS IHCANTy MOXKe
OyTH HE ITPOCTO HeePEKTUBHOIO, a M IIKIJTUBOIO B KOHTEKCT1 OJ1aronoyyus OCOOMCTOCTI.

Hagani po3risiHeMO OCHOBHI MPUYMHHU HMOBIPHOI HIKOAW ISl OJIaromoryqys
ocobuctocti camopedrekcii 0e3 iHcalTy:

1. HasiBHICTD  B3a€MO3B’SI3Ky MDK  camope(ieKci€el0 Ta  HEraTUBHUMHU
EMOI[IMHUMU CTaHaMH, WIJBUIIEHUM pIBHEM TpPHUBOTH 1 cTpecy. JlocmimkeHHs
EMIIPUYHO MIATBEPIKYIOTh, IO SK HAABHICTh MOTpeOU B camopeduiekcli, Tak i
Oe3mocepeHd 3alydyeHICTh Y MPOIEC camMOaHali3y, Ma€ MO3UTHUBHY KOPEJAIIo 3
piBHeM TpuBoru Ta crpecy (Lyke, 2009). fkmo camopediiekcis TPU3BOAUTE J0
1HCANTy, AKUI MPUHOCUTH BIAUYTTA PO3YMIHHS Ta CIPHUSE €MOLIWHIN po3psiaLi, TOAl
MOKa3HUKU TPUBOTM MOXKYTh 3HIDKYBaTHCS. 3 1HIIOrO OOKy, caMopediiekcis sk
OKpEMHUM TIpoIleC € JOCTAaTHbO E€HEPrOBUTPATHOI, 1 0€3 HAasIBHOCTI MMO3UTHUBHOIO
pe3ynbTaTy B BUTJIS/I 1HCAUTY JIMIIE BUCHAXKYE KOTHITUBHI PECYPCH.

Takok BHCOKa CXWJIBHICTH JO TIOCTIHHOI camopedrekcii (0e3 MmomaibIIoro
pe3yJIbTaTy - HACTaHHS «OCSISIHHSD) MOB’sI3aHA 3 MEPEKUBAHHAM HEraTUBHUX €MOIIITHUX
CTaHIB - MMOYYTTIB COPOMY, TIPOBHHHU Ta coriaibHoi TpuBoxHOCTI (Lyke, 2009). B xomi
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camopeduiekcii 1HIUBI MIATPUMYE HAJMIPHY YBary JI0 BIIACHUX TE€PEKUBAHb, ajie HE
3aB)KIM BUSABIISIETHCS 37IATHUM X TIPABHJIHHO IHTEPIPETYBATH YU TIPOSIBUTH CAMOKOHTPOJTH
3 METOIO MOKPAITIEHHS CBOT'0 BHYTPIITHBOTO CTaHy. Takox MOCTIHHUM (OKYC Ha HETOMIKaX
B TIporieci camopediekcii MOXKe MPU3BECTH J0 3HMKEHHS CAMOOIIIHKH.

2. Pm3uk meperBOopeHHs camopeduiekcii Ha pyMiHariio. be3 HacTaHHS 1HCAHTY
MOCTIMHUI aHali3 MOXKE TepepoCTd B PyMIHAIlO, TOOTO HAaB’SI3IMBE ITOBTOPEHHS
(«poKpy4dyBaHH:D) HEFATUBHUX JTyMOK PO ceOe Ta BiiacH1 poOsiemu. byio BcraHOBIIEHO,
0 OJIArornoy4Hi JIFOAM BUSBISIIOTH MEHIIY CXWIBHICTH JIO TPUBAJIOTO CaMOAHAI3Y 1
PO3IyMIB TIpO cede. 3 1HIIoro OOKy, MEHII OJarornojly4Hi 0COOM YacTO «3acTpsrarloThy y
mpoleci caMoaHamizy 0e3 MOJaJbIIOro IHCATYy — TOOTO O3 HAIEKHOro pe3ysbTaTy
camopeduiekcii 1 6e3 3HaXOKEHHS IIIIXIB MOKpartieHHs cBoro crany (Lyke, 2009).

3. BiacyTHicTh npogeciiHOro iHcaWTy Moxe OyTH YMHHHKOM HpodeciiiHOro
Buropanns. Ha mnpuxmani maiOyTHIX menaroriB OyJio BHUSBIEHO, IO (HakTop
pPO3YyMIHHSI BJIACHMX CHJIBHUX Ta CIA0KUX CTOpIH SK mpodecioHana, HasgBHICTh
npodeciiiHOro 1HCalTy, MOKE CTaTH TPEAUKTOPOM OJIArOMOIyydsi Ta MOPSITYHKOM BijT
npodeciitHoro Buropanss (Bredehoft, 2023). I1pu npomy 3a3HadaeThes, MO0 cama 1o
co0i camopediekcist Ta aHali3 ¢cBOro mpodeciitHoro XUTTS 0€3 HACTaHHS 1HCAWTIB, B
MoJANIbIIIOMY He 3arno0irae npodeciinoMmy BucHaxeHHto (Bredehoft, 2023).

4. IlepexxuBaHHS TICUXOJIOTTYHOT HE3aBEPILIEHOCTI BHACIIJIOK BIJCYTHOCTI
iHCalTy. SIK BKe 3a3Hayanocs BUINE, IHCAUT € KOHCTPYKTUBHUM pPe3yJIbTaTOM
camopediekcii Ta camMoaHalizy, HIOM OpPraHidHO «3aBEpIIyIOUM» 1€ mpollec.
JlocmiKeHHST MATBEPKYIOTh, IO IHCAWT BUCTYMA€ KPUTUYHUM UYUHHHUKOM
JOCSITHEHHS CTaHy MCUXOJIOTTYHOI 3aBEPIICHOCTI MICHS MEePEKUTHX CTPECOBUX MOAIM
(Boals et al., 2015). HaBnaku », AKI110 B mpoueci peduieKkcli MpoKUTOr0 HEraTUBHOIO
JOCBIy JIIOJIMHA HE JO0Csrae 1HCAWTy, BOHA MPOJOBXKY€E IepedyBaTH B CTaHl
TICUXOJIOT1YHO1 He3aBEPIIICHOCTI, ITI0 OB’ I3aHO 3 IEMTPECUBHUMHE CTAaHAMHU Ta TIPOSBOM
¢i3uunux cumnromiB He3gopos's (Boals et al., 2015).

Ha ocHoBi BuIienepepaxoBaHuX MPUYMH KON camopediiekcii i BiI3HAYUTH
HasIBHICTh WMOBIPHOTO BIUIMBY peduiekcii Ha Omaromonyuusi. Camopediekcis sk
OKpPEeMHIl TpOIEC MOXKE CTaTH SK TMO3UTHUBHUM, TaK 1 HETaTUBHHUM YWHHUKOM
cyO’€KTUBHOI 33JJ0BOJICHOCT1 XKUTTAM. 3a yMOBH (hOPMYBAHHS IHCAUTY caMopedIieKcis
OTIOCEPEIKOBAHO CIIPHUSE BUIUM TTOKa3HUKaM cy0’ ekTuBHOTO Oaronoyqus (Nilsson
et al., 2023), ane y BUIMAAKy BIICYTHOCTI JIOCATHEHHS 1HCAUTY pedIIeKcis MOXKe CTaTH
NEPEToHO0 MepekuBaHHs macTta. Lle o3Havae, mo mpouec camopediekcii € aure
IUISIXOM JI0 1HCAWTy, 1y BUIMAJKY BIICYTHOCTI PE3YJIBTYIOUOTO «OCSSHHS» peduieKcis
3/laTHA TIEPETBOPUTHUCS HA 3aiiB€ KOTHITUBHE HABAaHTAXKEHHS, IIO0 MPHU3BOIUTH [0
3HIDKEHHSI piBHS 3a710BoJIeHOCT] kHUTTsIM (Nilsson et al., 2023).

BucnoBok. Takum unHOM, camopediekcis (Sk mpoiiec 0OMipKOBYBaHHS 3MICTY
MICUXIYHOTO) Ta 1HCAUT (SIK KOHCTPYKTHUBHUU PE3yNbTAaT JAHOTO TMPOIECY) MAIOTh
MPUHIIUIIOBO PI3HUN BIUIMB Ha TcUxoJioriyHe Omaromnony4dus. Camopediekcis crae
MO3UTUBHUM UYMHHUKOM OJIaromoiydus y BUIAJKy, KOJM BOHA JOMOMArae JOCSATTH
iHCcalTy. Y BuUmajuky Oe3pesyibTaTHOi pediekcii BIacHUX TpoOsieM BiaOyBaeThCs
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dikcarlis Ha TyMKax 1 MEpeKUBAHHAX, PO MPU3BOJUTH 1O BUHUKHEHHS HEraTUBHUX
MICUXIYHUX CTaHIB.
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K.[ICUX.H., CT.BUKJIa1auKa

Kadenpa nenaroriku Ta ncuxosorii ynpasiaiHHS COLIaTbHUMH CHCTEMaMH IMEHI
akan. [.A. 3s3tona HarionanbHUM TEXHIYHUN YHIBEPCUTET «XapKiBChKUH
MOJIITEXHIYHUN THCTUTYT», YKpaiHa

3arBopHuii lenunc

Studio Online Developer Lead, komnanis «Gameloft», Ykpaina

Y cydacHOMY CBITI coIiajibHI MEpeXi € HEBIJ €EMHOIO CKJIaJIOBOIO JKUTTS
OCOOMCTOCTI Ta CYCHUIbCTBA, BUKOHYIOUM (YHKII KOMYHIKalli, MNOIIMPEHHS
iHbopMmarlii, miATpUMKH, a00 HABMAKH, 3HYIIaHHS Ta OymiHry. OcoOnuBOi Baru e
dbeHoMeH HaOyBae B yMOBaX BOEHHOI'O CTaHy B YKpaiHi, KOJM IIKUIbHUN OCBITHIM
IpOCTip A 0araTboX MiTITKIB IEpEHECEeHUH y BIacH1 JOMIBKH 3 OHJIAiiH HAaBYaHHSIM,
KOMYHIKaIII€r0 Yepe3 TrapKeTH Ta eKpaHU MOHITOPIB.

Byninr y nepeknani 3 anri. to bully — 3anuparucs, 3uymiarucs, a bully — xymiras,
3a0iska [1]. [epuni qocmikeHHs OyIiHTY BIJOMI 3 HAYKOBUX Ipallb CKaHIUHABCHKUX
Ta Oputanchkux BueHuX A. Ilikac, E. Ponang, JI. Ongeyc, I1. XaiinemanH, E. MyHTe,
I. Jleitn, B. Opron, . TarTyMm, Ta iH., ¢ OMMCaHO TOHSTTS OYJIHTY, OCOOMCTICHI
XapaKTEPUCTUKU MOTO YYACHHUKIB, MPUYUHU 1 HACTIJKH, IO Pealli3yloTh 1€ SBUIIE.
Cepen BITUM3HSHMX HAyKOBLIB NpuBEpTaioTh yBary pobotu: K. AOcismoBa, A.
bopiescekoi, XK. bornan, C. Crensmax, JI. Halinbonona, T. CononoBHuk, A. Kuuin
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Ta iH. HaykoBii, sk mpaBuio, akIEHTYIOTh yBary Ha BHBUYEHHI OCOOMCTICHHX PHUC
YYaCHUKIB OyJIiHTY a00 BUBYAIOTh HOTO SIK COIIaIbHO-TICUXOJIOTTYHHIA MPOIIEC.

OcranHiM dYacoM yBary JAOCHITHUKIB TpuBepTac HoBa (opma OymiHTYy —
«k10epOyminry. Il HUM po3yMioTh GOpMYy TMOBEIIHKH, sIKa TMOJIATac€ y PO3CHIIaHHI
MOBIJJOMJIEHb arpeCHBHOTO Ta OOpAa3IMBOTO XapaKTepy 3 BHKOPUCTAHHSIM HOBUX
iHbOpMaIITHMX Ta KOMYHIKaIiiHUX TexHomorii ([HrepHeT, MoOUTbHMIT TenedOoH).
[HImmMu popmamu ki6epOyIIIHTY MOXKYTh OyTH 11, SIKI MAIOTh «XaKEPChKUI» XapaKTep
1 CIpsSIMOBaH1 Ha MIKOAY MEPCOHATLHUM KOMIT FOT€paM <GKEPTBY (371aMyBaHHS Ta 3MiHA
Mapoiro, TOILIKOIKEHHS MepCoHaIbHUX BeO-calfTiB Tomio). Bce 1e oOymoBiioe
HASBHICTh CHEIU(IYHUX PUC TAKOTO «BUCOKOTEXHOJIOTTYHOTO» OYJIHTY MOPIBHSHO 3
TpanuiiiauM. [lo-niepiie, He 000B’A3KOBUMHU CTaIM Oaratopa3oBl BOPOXKI i, aJikKe,
HaNPUKIIaJ], OTHOPA30BE MOIIKOKEHHS BE0-CalTy «GKEPTBH» 3 IOJJABAaHHIM JI0 HHOTO
oOpa3nuBoi 1H(MOpMarllii MOXXKe MaTH JIOHTITIONHWMA edekT (moBigoMIIeHHST Oyre
npounTane Oararbma kopuctyBaduamu Mepexi). [lo-apyre, daktop dizuyHOi cuiwy,
BXJIMBUH Y BUIAJIKAX 3BUYAHOTO (KOHTAKTHOTO) OYyJIiHTY, TYT HE3HAYHUIA; HA MEpIIe
MICII€ BUXOISTh 1HTEIEKTya bHl 3M10HOCTI W TeXHIUH1 BMiHHA arpecopa. [lo-Tpere,
MDK «arpecopom» 1 <OKEepPTBOIO» HeMae O0e3M0CepeHbOT0 CIIKYBAaHHS, OTXKE
«arpecop», HampuKIaJg, HE MOXE CIIOCTEpIraTh 3a pPEakili€l0 CBOET <(GKEPTBUY,
HaclmigkamMu CcBoix nil. bBymiHr 3a gomomororo wmepexi [HTEpHET 103BOJIsIE
«arpecopoBi» 30€perTy CBOK aHOHIMHICTD 1 IEPETBOPUTH CUTYAI(IIO0 TIEPECITITyBaHHS
Ha CBOEPITHUN «Mackapam [2,3].

Jlyisg O1bII IETaNbHINIOTO 3’ACyBaHHS BIUIMBY KiOEpIpPOCTOpPY 1 COLIMEPEX Ha
MOBEJIIHKY IMUIITKIB OyJI0 MpOBEJeHEe AUCTaHIliiiHe aHKeTyBaHHsA. BuOiIpKy ckianu
Y4H1 YKpaiHCbKUX LIKUI BiIKOM 14-15 pokiB y kuibkocTi 105 oci0. AHkera BKirodasna
20 3anuTaHb M0/10 OYJIIHTY HOTO BUJIIB Ta IPOSIBIB.

[IpencraBisiemo nesiki OTpUMaH1 JaHl aHKeTyBaHHs. byno 3’scoBaHo, W10
CTUKaNMCcA 3 BepOasibHO 00paszoro 61,9%, 25,7% BU3HAYAIOTh 3HYILAHHS B IHTEPHET
npoctopi (kKidepOymiHr). Po3mosain posieit y npboMy mpolieci BiJ0OyBaBCS HACTYITHUM
YUHOM: POJIb CIIOCTEPIrayiB 3atmant - 8,6%, xepTBu — 33,3%, posb arpecopa 29,5%.

Takox MIIIITKA BBaXKAIOTh, 10 SIBUIIE OYJIHTY, SIK MPABHUIIO, MPOSIBISIETHCS Y
ko (70,5%), 30kpema y comianbHUX Mepexkax 1 iHTepHeT1 (55,2%).

AHami3yr0uu pe3yJabTaTH aHKETYBaHHS MOKEMO MPUITYCTUTH , 0 Y OyITIHTOBOMY
npotieci 3aisiH1 2 OCHOBHI rpynu: 1- BUKOHY€ poJib xepTBU — 33,3% Ta 2 rpyna poib
arpecopa — 29,5%, inma xateropis 62,8% - HelTpanbHi (crocTepirayi i Taki, 0 HE
CTUKAJIUCA 13 pi3HUMU (OpMaMH MPOSIBY OYJIIHTY BITHOCHO /10 cebe).

JlaHi onUTYyBaHHS BKA3yIOTh HA Te, 110 HAWYacCTIIIe [[bKYBAaHHIO MiJIMAaJa0Th Ti,
XTO ciabmuii (GI3MYHO 1 TICHXOJIOTIYHO, HE Moke aaru Biacia (82,8%), abo
BIJIPI3HSETHCS BIJ 1HIIMX 30BHI, QizuuHO (65,7%) 1 Ti, y KOr0 KapAHMHAJIBHO IHIIA
nyMmka Big KojektuBy (33,3%). 51,4% mipumiTKiB BBAKAIOTh, 0 JOIIOMOTA JTOPOCIUX
y IPOTHU/IIT Ta MONEPEHKEHHIO OYJIIHTY € HEOCTaTHHOIO.

ToMmy akTyaabHUM € MPOTHAISA 1 MOMEPEIHKEHHS IIbOTO HETaTUBHOTO SBHINA Y
MIJUIITKOBOMY ~ CEPEIOBUIIE 3  BHKOPUCTAHHSIM  TPEHIHTOBUX  TEXHOJIOTIH,
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IHTEpaKTUBHUX 3aHATh 13 3aJIy4YEHHSIM CydacHUX KOMII'IoTepHux mnporam, IIII
ACHCTEHTa, POCBITHUIILKOTO BIUTHBY JOPOCIHUX.

Jlns 11i€i po6OTH MOKEMO 3aIpOoIIOHyBaTH TpeHIHT «Pecypcey, po3pobaenuii I'.0.
JlitBinoBOO [4], MomudikoBaHUN HaAMHM MiJl MOJIITKOBUH BIK 1 MNPOQPUIAKTUYHI
3aBJIaHHs MONEPEIKEHHS OYIIHTY Y KI0epIpoCTOopi.

[Iporpama NCUXOTPEHIHTY BKJIIOYAE JCKIIbKA €TalliB: 3HAWOMCTBO TPYHHU MK
co0O010 1 BEly4HM, JIIarHOCTHKA EMOIIHHOTO CTaHy METOJaMH apTTeparnii: — J0MaIon
PUCYHOK, SIKHW CMaiJj 3apa3 TBil 1 IHIIIE.

— Ilepumii OJMOK TpEeHIHTY «ABTOHNOPTPET» CHPSAMOBAHMM Ha 3aJ0BOJICHHS
noTpebu y caMoIi3HaHHI, OCOOMCTICHMX pEaKiliii Ha BaXXKi >KUTTEBI CHUTYyaIlli,
O0COOJIMBOCT1 CIPUHHSTTS HABKOJIHUIITHLOT'O CEPEIOBUIIIA 1 CITOCO01B B3aEMOIIT MiIJTITKA
y COLIyMI B peajbHOMY KUTTI 1 B KiOeprpocTopi.

— Jlpyruii 6510k TpeHiHry «PyKOCTHCKaHHS» Ma€ 3a METY PO3MIMPUTH POJIbOBHIA
pernepTyap y TUIOBHUX aje Cy0’€KTUBHO BaXKKUX JUIS MJIITKA CUTyalisXx. B 1npomy
010111 TOCTa€e 3aBAaHHS PO3BUHYTH HAaBHUYKH MOAMQIKAIIT 1 KOPEKIlii MOBEIIHKH 3a
pPaxyHOK aHalli3y MpOrpaHuX poJiel Ta rpynoBOro 0OroBOPEHHS TPEHIHTOBUX BIIPAB.

— Tperiit 6ok «PiBHOBara» crpusie (OpMYBaHHIO y YYaCHUKIB TPEHIHTY
OPAKTUYHUX HABUYOK BH3HAUEHHS BJIACHOIO €MOLIMHOIO CTaHy, YCYHEHHs
HEraTUBHUX EMOIIMHUX peakUid, KOpeKlis AecCTpyKTUBHOI moBeaiHku. Ilig wyac
TPEHIHTOBHX 3aHATh 3IMCHIOETbCS I1HAWBIAYAJIBHUX MMiAXia, miabdip BOpaB s
BUKOHAHHS 1 3aKPITUICHHS €(EKTUBHUX METOJIMK CAMOPETYJISALIT ISl pI3HUX KUTTEBUX
CHUTYyallill HA OCHOBI OCOOMCTICHUX AKOCTEH 0COOMCTOCTI Ta ii MOTEHLIaTy.

ITepeBipka e(QEKTUBHOCTI BHUKOPHCTAaHHS IICUXOTPEHIHTY Yy TpodiIakTuUIll
H1UTIITKOBOTO Ki0epOy IiHTY HACTYIHI eTany poOOTH HaJ LI€0 IpoOIeMOoIo.
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TEPMOEJ EKTPUYHUM JATUYUK IS
KAJTOPUMETPUYHUX JOCJIII/KEHD

MuxuTiox ILJI.

K. (bi3.-mar. nayk' 2,

Muxutok O.1O.

K. (i3.-mMar. Hayk'"?

Tucruryr repmoenexkrpuxn HAH i MOH Ykpainu,

YepuiBenbKuil HaLIOHANBHUI yHiBepcuTeT im. 0. DenpkoBuua,
3ByKOBMHCBLKUH JIep)KaBHUI MEAUYHMI yHiBepcuTeT, YepHiBLi, YKpaina

AHoTaunisi. B nmaHili cTrarTi po3risgaEeThesl Croci0 MOKpaIlaHHS YyTJIMBOCTI
KaJJOpUMETpa Yepe3 ONTHUMIZAIL TEPMOEIEKTPUYHOrO JaTyhKa, a came: BHOIp
TepMonapu 3 BUCOKUM KoedimieHToM 3eeOeka, omuc epeKTUBHOI TepmobaTapei 3
MIHIAaTIOPHUMH  BITKAMH TEPMOEJIEMEHTIB JUIsl KaJOPUMETPUYHHX JIaTYHMKIB,
pe3yJbTaTh JOCHII)KEHHST OCHOBHUX mapameTpiB jgatuuka. [logaHi TexHIYHI
XapaKTePUCTUKHU KAJTOPUMETPUYHOTO JaTUUKA.

KuarouoBi ciaoBa: KajlopuMETpUYHMI METOJ, TEpPMOEJIEKTpUYHa OaTapes,
TEPMOEIEKTPUYHUIN HAMIBIPOBITHUKOBUI NaTUHK, TETJIOBHI MOTIK.

Beryn. 3acTtocyBaHHS KaJIOpUMETPUUHOTO METOAY JUIsi BUBYEHHS (i3UYHUX,
XIMIYHMX, OIOJIOTIYHUX TMPOLECIB, M0 CYIPOBOKYIOTHCA BHUAUICHHSAM a0o0
MOTJIMHAHHAM TEIUIa, JO3BOJIAIOTH OTPUMYBATH 1H(OpMAIlI0 MPO HAWBAKIMUBIIII
XapaKTEPUCTUKU PEUOBMH Y PI3HUX arperaTHUX CTaHax 1 JETaJlbHO OIHCYBaTH
BJIACTHBOCTI JOCTiIKyBaHUX cucteM [1]. Tomy muTaHHS MOKpaIlaHHS MapaMeTpiB
KaJIOpUMETPA € aKTyaJIbHUM.

[TokpamjanHss napamMeTpiB 1 XapaKTEepPUCTUK CYYaCHUX KaJOpPUMETPIB 3
Halle()eKTUBHIIIUMHU Yy JaHUNA 4ac TEPMOENIEKTPUYHUMHU JaTYUKaMu (HallpUKiIal, Ha

OCHOBI TepMmoriap abo TepMmoOarapeii, BATOTOBJIEHHX 13 CHONYK Ha ocHOBI BiTes),
BUMara€ KOMIUJIEKCHOTO MITXOy, OCKUTBKH UyTJIMBICTh KaJOpPUMETpa TEPII 332 BCE
3aJIeKUTH BIJ] SIKOCTI IaTYMKa KaJlopuMeTpa. J[aTunk KaJopumMeTpa MOBUHEH BOJIOITH
BHCOKOIO YYTJMBICTIO, CTAOUIBHICTIO NAapaMeTpiB, HU3bKUM PIBHEM ILIYMOBHUX
XapaKTEePUCTUK, IPOCTOTOIO y3TO/DKEHHS 3 PEECTPYIOUOIO anaparyporo ta iH. Pobora
ICHYIOUMX KQJIOPUMETPUYHUX BUMIPIOBAIIbHUX JAaT4YMKIB, IO MEPETBOPIOIOTH
TEMIEpaTypy peakiiifHoi kamepu ab0 TEIUIOBUHM MOTIK, IO BUXOAWTH 3 HEi, B
CJICKTPUYHUN CUTHAJI, 0a3y€eThbCs Ha (DI3UYHUX SBUINAX PI3HOT MPUPOIH.

UyTauBICTh MIKPOKAJIOPUMETPA, TOOTO MOr0 3JaTHICTh PEECTPYBATH JIy>KE MaJi
3MIHU TEIJIOBOI €HEprii, 3aJIeKUTh BiJl HU3KH B3aeMOMOB'si3aHux ¢aktopiB. OHAK,
KJIFOUOBI HAIpSMKH, SIKI MOYKHA BUKOPUCTOBYBATH ISl MiABUIIEHHS €(EKTHUBHOCTI
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MIKpOKAJIOPUMETPIB OB ’s3aHI TOJOBHHUM YWHOM 3 HEOOXIAHICTIO ONTUMIi3allii
TEPMOCNEKTPUYHUX  JaTuukiB. OCHOBHUMH  HampsSMKaMH  YJOCKOHAJICHHS
KaJIOPUMETPUYHOTO JATUUKA €:

- BUOIp Halie(peKTUBHIIIOTO TEPMOEJICKTPUUHOTO Marepiany s
KaJJOPUMETPUYHOTO JaTUHKa;

- ONTHUMI3aIls KOHCTPYKIIil Ta TEXHOJIOT1l BUTOTOBJICHHSI IaTUYHKA.

Meta pocaimxenHss. Po3riasiHeMoO HanpsMKU ONTHUMI3ALIl TEPMOEIEKTPUYHOTO
JaTYMKA JJIT MIKPOKAIOPUMETPIT:

1. CTBOpeHHSI BUCOKOTOYHUX MPUJIAIiB JIJIsl BUMIPIOBAHHS BEJIMYMH TETIOBOTO
MOTOKY € BOKJIMBUM 3aBJAaHHSIM CYYaCHOTO TEPMOEIIEKTPUIHOTO IPUIaA00y TyBaHHS.
[TigBuIIEeHHS YYTIUBOCTI TAaKMX MPUJIAJIIB 0€3MOCEePEIHhO OB’ I3aHE 3 M1BUIICHHIM
Yy TIMBOCTI TEPMOEIEKTPUYIHOTO JaTUUKA.

30UTbIIIEHHS YYyTJIMBOCTI JaT4YMKa, B OCHOBHOMY, JIOCSTA€ThCA 3a PaxyHOK
MOKpaIllaHHs MapaMeTpiB TepMoenekTpuuHoro Marepiany (TEM). AxtyanbHuUM
3QJIMIIAETBCA  3aBJAaHHSA  ONTHUMAJIbHOrO  3actocyBanHs TEM  came  mia
KQJIOPUMETPUYHOIO JJaTYMKA, OCKUIBKU Y TAaHOMY BUMAAKY ICHYE CYTT€BA BIAMIHHICTh
Bin BuKopuctaHHs TEM s 1HIIMX  TEPMOENEKTPUYHUX MPUCTPOIB —
TEPMOTEeHEPaTOPiB, MPUHMaYiB BUIPOMIHIOBaHHS, 0XOJIO/[)KYBayiB Ta iH.

Bigomo, [2], 1m0 3acTocyBaHHS HaMiBIPOBIIHMKOBOIO MaTepiaity Jyis
MEPETBOPIOBAYIB TEIUIOBOI €HEPTii B €JIEKTPUYHY MPHU3BEIIO 10 PI3KOTO MOKpPAIIaHHS
ixaporo koegiuienty xkopucuoi aii (KK/[) 1 ctBopuio xopoii nepeayMoBU s ixX
IIMPOKOTO BUKOPUCTAHHS. Y 3HAYHO MEHIIIM Mipl BUBUYEHI MOXKIIUBOCTI MOKPAIIaHHS
napameTpiB KaJOpUMETPUYHUX JaTyukiB. Yacto crnpobu Buxopuctanus TEM,
pPO3pOOIEHUX ISl €HEPreTHYHUX 3aCTOCYBaHb, HE MajJM OdYiKyBaHoro ycmixy. Lle
3yMoBJieHO TuM, 0 TEM, npusHaueHi Ajisi BUMIPIOBAJIbHOT TEXHIKH 1 METPOJIOTII,
MOBMHHI BIJINOBIJIaTH PsAY JA0JATKOBUX BUMOT, IO HE BPaXOBYIOTHCS MPHU poO3poOIIi
TEM niis iHIIUX 3aCTOCYBaHb.

I[Ipu BubGopi TEM g1ns Tepmomapu B KaJOPUMETPUYHOMY JaTUUKY
BUJIO3MIHIOIOTBCSL KpuTepii ontumizauii TEM. Jlns tepmoreneparopis (TEI),
TepMmoeneKTpuuHux oxonokyBadiB (TEO) 1 mpucTpoiB i TEPMOEIEKTPUYHOTO
HarpiBaHHs, OCHOBHHMM MapaMeTpoM, 1o Bu3Hauae ix skicTh € KKJ[. OcHoBHUM
napameTpoM, IO XapaKkTepu3ye ePeKTUBHICTh TAKUX MPUCTPOIB, € TEPMOCTIEKTPUYIHA
e(eKTUBHICTh Z. ToOMy OCHOBHOIO BUMOTI010, 1110 BUCYBa€eThest 10 TEM, € mocsrHeHHs
MaKCHUMaJIbHO MOXJIMBOTO 3HaYEHHS Z.

Jlute nyig HEBEIMKOI TPYMU BUMIPIOBAIBHUX MPHUIAIB — MIKPOKAJIOPUMETIB,
npuiiMaviB BUIIPOMIHIOBAHHS, TepMoOMNap — 3HAWJEHO CIIIBBIAHOIIECHHS, 3 SAKHUX
BU3HAYAETHCS 3B'I30K MDK mapamerpamMd TEM 1 OCHOBHUMH XapaKTEpPUCTUKAMHU
IPHUCTPOIO 3 BPaxXyBaHHSIM MOXKIUBOCTI JOCSTHEHHS HUMH TPAaHUYHUX 3HAYCHb,
OOMEXEHHMX TIIbKM TEIUIOBUMHU 1 TemreparypHumu mymamu [3]. OcCHOBHUMHU
napameTpamH, 10 ONUCYIOTh MPUHMaYil BUIIPOMIHIOBAHHS, € 3AaTHICTh 10 BUSBICHHS
CUTHAJIy Ta BOJbT-BaTHA YYTJIUBICTb. /(151 MIKpOKaIOPUMETPIB BBOJAATHCS AHAJIOTIYHI
napameTpH.
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MareMaTruyH1 BUpa3u sl BUBHAUYCHHS IIUX MapaMeTpiB HE BPAXOBYIOTh I
psAa OAATKOBUX (DAKTOpIB, BIACTUBUX PIZHUM TEPMOEJIEKTPUYHUM MPUCTPOSIM.
Bupasu ans peanbHUX KOHCTPYKIM € 3HAYHO CkiamHimmmu [4]. B HEX y pi3HUX
KoMOiHaIiaX BxoAaTh napamerpu TEM: koedirient 3eebeka o, eIeKTPOIPOBIIHICTh
0, MOBHA TEIUJIOMPOIPOBIIHICTE K, IO € CyMOIO €NeKTPOHHOI Ta ¢oHOHHOI. Kpim
BUMOT JIOCATHEHHS MaKCHUMaJIbHOI 4yTIHBOCTI, 10 TEM misi kamopumMeTpudHOro
JaTYMKa BUCYBA€ETHCS 1 PAJ JOJATKOBUX YMOB: CTAOUIBHICTH Y 33JaHOMY Jl1ala3oHi
TeMIIepaTypH, BUCOKA YacoBa CTaOLIbHICTD Ta 1H.

[3 HaBeleHOTO BUIHO, 110 BUMOTH, KOTP1 BUCYBatoThes 10 TEM, npuzHaueHux
st TEL, TEO 1 TeruioBUX HAcoCiB, CYTTEBO BiIPI3HSIOTHCA Big Bumor no TEM,
MPU3HAYEHUX JUIsl KOHCTPYIOBAHHS KAIOPUMETPUUHUX JATUYHMKIB, SIK BUMIPIOBAIBHUX
npunaaie. Hanpuknan, noopotnicte TEM € BuznauansHoto ans TEI 1 1i KK npu
Manux 3HaueHHX Z T 3a/1eKuTh BiJl JOOPOTHOCTI 32 3aKOHOM, OJTM3BKHM JI0 JIIHIHHOTO.
J171s1 BUMIpIOBJIBHUX MPUJIAIIB BUPA3H, B SKI BXOJIUTH 7, BU3HAYAIOTHCS CTCIICHEBOIO
3aJIeKHICTIO 1 1HIMMU KoedimienTamu. 3 i€l npuunau yMmoBu ontuMizamii TEM s
JOCSITHEHHS MaKCUMAaJIbHOTO 3HAY€HHsS YyTJIMBOCTI, IMIBUJKOMII Ta 1H., OYIyTh
BIJIpI3HATHCS MK co0010. KpiMm TOT0, Mae Miciie BiIMiHHICTh Yy BUMorax 10 TEM 1 mist
pi3HHX BuUMiploBaIbHUX TpmwiaaiB [3]. Yepes 1me He Moxke OyTH CTBOpPEHUM
yHiBepcanbHuil TEM, npuaaTHuil as pi3HUX TEPMOETEKTPUYHUX BUPOOIB.

Y  BUMIpIOBaTbHUX  KAJIOPUMETPUYHUX  CHUCTEMAX 3  BUKOPHUCTAHHIM
TEPMOCJIEKTPUYHUX JATYUKIB, iX €(EKTUBHICTb B 3HAYHIA MIpl BHU3HAYAETHCS
BiactuBoctsiMu TEM. IIpore, Bumoru, mo BucyBaroThes 10 TEM mig nocarHeHHA
IPAaHUYHO BAXJIMBUX MapaMeTpiB KaJlopuMeTpa ado HE B MOBHIN Mipi HOCTIIKEHI Ta
BHU3HAYEH1, a00 BUOMPAIOThCA 3 MIPKYBaHb, 1110 HE 3aBXK/IH BUILJIMBAIOTH 13 (PI3UUHUX
MPUHIUIIIB POOOTH KalopUMeETpa, a 0OyMOBJIEHI €KCIUTyaTallliHUMH MiIX0JaMHu. Y
3B’SI3KY 3 IIUM YaCTO BUHUKAIOTh TPYIHOIII 3 BUOOPOM onTUMalibHOTro Bapianty TEM
JUTSL KaJIOPUMETPUIHOTO JTaTINKA.

2. OnHak, mopsiz 3 nmoirykoMm HoBux TEM 1 mokpariiaHHsIM SIKOCT1 BIJOMHUX MaTepiaiis,
MOKJTMBOCT] 30UTBIIEHHSI TOOPOTHOCTI Z SIKMX HA JaHOMY €Talll MpakTUYHO BUYEpIIaHi,
ICHYIOTh MOMJTMBOCTI TIIBUIIIEHHS MApaMETPIB JIATYMKIB 32 PAXyHOK iX KOHCTPYKTUBHHX
YJIOCKOHAJIEHb, ONTUMI3allli TEMJIOBUX PEKUMIB POOOTH 3 METOIO 30UIbIIEHHS €PEKTUBHOCTI
BUKOPHCTAHHS TEIUIA, 0 BUAUIIETHCSA 00’ €KTOM JOCITIKEHHS B KQJIOPUMETI .

KoHnctpykTuBHa OINTHUMI3aIis KaJJOPUMETPUYHOTO JaT4dKa — MOXE
3a0e3nevuyBaTucs 3a paxXyHOK HaCTYITHUX YMHHUKIB.

1) 301IBIIEHHS KITBKOCTI MOCITIIOBHO 3'€THAHUX TepMonap y 6arapei, 1o 3HaYHO
N1JBUILY€E BUXIJHY HAIIPYTy Ta JI03BOJISI€ BAMIPIOBATH MEHIII TEMIIEPATYPHI 3MIHU; 1€
€ OCHOBOIO 0araThbOX BUCOKOUYTIIMBUX KaJJOPUMETPIB, TAKUX SIK KamopumeTpu Kanbge.

2) MiHIMI3allii TEIIOEMHOCTI: 3MEHIIEHHS PO3MIPIB CaMHUX TE€PMOIIap Ta iXHbOI
MacH, a TaKOoX MiHIMI3allis TEMJIOEMHOCTI MaTepiajiB, 3 SIKHX BOHW BUTOTOBJICHI,
JIO3BOJIUTH 1M IIBU/IIIE pearyBaTH Ha TEIJIOBI 3MIHU Ta JOCSATTH OUIBIIOL Uy TIMBOCTI.

3) onTuMmizalii MIOHII KOHTAKTY: MAKCUMAaJbHO €(EKTHBHA IUIOIIA TEMJIOBOrO
KOHTAaKTy MK TEpMOEJIEMEHTaMU Ta 00'€KTOM, 10 BUMIPIOETHCS, 3a0€311e4y€ MBUIITY
nepejady Teria Ta TOYHIIIUN CUrHal.
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Pe3yabTatu nociailkeHHsi. 3 ypaxyBaHHSAM BHUIIEHABEIEHOTO B I[HCTUTYTI
TepMmoeniekTpuku HarionanbHoi akanemii Hayk YkpaiHu Ta MiHicTepcTBa OCBITH 1
Hayku VYxkpainu (mami — ITE) po3pobiieHo 1 AOCHIHKEHO TEePMOEICKTPUIHHIMA
HaITIBIIPOBITHUKOBUM JTaTUYUK TEIJIOBOTO MOTOKY, poOOTa SKOTO 3aCHOBaHA Ha e(EeKTI
3eebeka.

KOHCTpYKTHBHO KaJOPUMETPUYHHI TATYHK, 1110 SBJISIE COOOI0 TEPMOEIEKTPUUHY
Oarapero 3 MIKpOMIHIATIOPHUMHU BITKAMH TEPMOEJIEMEHTIB. BUTOTOBJIEHUHN Y BUIJISIII
MPSIMOKYTHOTO TMapaneneminena. Po3mipu BiTOk TepMoeneMeHTiB ckianaiTs 0,15 x
0,15 x 3 mM>. V AKOCTi TEPMOENEKTPUYHOrO MaTepiady Ui BUTOTOBJIEHHS BiTOK
TEPMOEJIEMEHTIB 3acTocoByBaBcs cTBopeHuit B ITE BucokoegexkTuBHUI MaTepian Ha
ocHOBI O6iHapHUX cronyk BiyTes 3 TepmoenekTpuaHoro foopoTHicTIO Z=2,9—-3,0.10
SKL

s BuroroBieHHi  KamopumerpuuHoro gatunka B ITE  crBopena
BUCOKOE()EKTHUBHA 1 JOCTYIMHA TEXHOJIOTISA, 110 HE BUMAarae CKJIQJHOro 1 JOpOroro
TEXHOJIOTTYHOTr0 OOJIagHaHHs. Taka TEXHOJIOTIS I03BOJISIE 3a0€3[E€UYUTH ILIIJIbHICTH
MOHT@Xy BITOK HamiBeJeMeHTiB jarumka g0 1500 mr/cm?.  Komyramis
TEPMOEJIEMEHTIB B TEPMOCNIEKTPUYHIN Oarapei Moxke 3IIHCHIOBATUCH PI3HUMHU
crioco0aMu: METOIOM TPYIIOBOTO CIIal0OBaHHS, HAMTUJICHHSM, TAJIbBAHIYHIUM CIIOCOOOM
Ta iH.

3a po3pobnenoto B ITE TexHomorieto Oyiv BHUTOTOBJIICHI TEPMOEICKTPHUYHI
Oarapei 3 MIKPOMIHIATIODHUMHU BITKAMU TEPMOEJIEMEHTIB JIJIsl KaJOPUMETPUUHOIO
aatunka po3mipom 10 x 10 x 3 (Mm).

[TapameTpy BHUTOTOBJIICHHX KaJOPUMETPUUYHHUX AATUMKIB AOCIIIKYBAJIUCh Ha
creniagbHO cTBOpeHid it uboro yctaHoBUl «AJITEK -10002.

VYcraHoBKa 103BOJII€ BUMIPIOBATH Tepenaj] TeMIepaTrypy Ha TEPMOETIEKTPUIHIN
Oarapei KaTOpUMETPUYHOTO JaTyMKa MpH TOJa4i Ha HBOTO 33JaHOI BEITWYMHU
TEIJIOBOT'O MOTOKY (TOYHICTD 3aJaHHsI 1 MIATPUMAHHS TEIUIOBOTO MOTOKY CKJIa1a€ Ois
2%), AOCTIHKyBaTH IMHAMIYHI 1 HABaHTAXXyBalbHI XapakTEpUCTUKH Ta 1H. Came Taki
JOCIIKEHHS OyJId MPOBEAEH1 JUIsl KaJJOPUMETPUYHOro aarunka po3mipoM 10 x 10 x
3 (Mm).

[HIymMOBiI XapakTEepUCTUKH KaJTOPHUMETPUYHOTO JaTuWKa JIOCHIIKYBaluCh Ha
anamizaropi crektpy C 4-48. PiBens mymiB y aianazoni yactot Bix 0 mo 20 kI He
nepeBuiyBaB 10 MkB. [HII TeXHIYHI XapaKTEPUCTUKU KAIOPUMETPUUHOTO JaTuyrKa
HaBeleHi B Ta0muit 1.

Tabnuns 1. TexHiuHl XapaKTePUCTUKH KAJIOPUMETPUYHOTO JIaTYHKA.

Ne i/ TexHiuHa xapaKkTepucTHKa 3HayeHHsA
XapaKTePUCTHKH
| ["abaputu, MM 10x10x3
2 Po6ounii inTepBan remmeparyp, K 213-373
3 Jliana30H BUMipIOBaHHS TEMJIOBUX MOTOKIB, BT/M? 5x10% - 10*
4 [HepmiitHicTh, HE OlNIbIIE, C 2
5 BonbTr-BaTHA 4yTIauBicTh, B/BT 20
6 Bara kaJiopuMeTpUYHOIr0 IaT4YMKa, T 1

229



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Scientific Progress: Theories, Applications and Global Impact"
jF7 SCIENCE SPACE August 3-5, 2026, Braga, Portugal

R mmm— E— ]
Sx BuzHO 13 Tabnui 1 TEXHIYHI XapaKTEPUCTUKH TATYMKA JO3BOJISIOThH YCITIIIIHO
3aCTOCOBYBATH MOr0 MpH MPOBEACHHI PI3HUX KATOPUMETPUUHUX AOCITIKEHb.
BucHoBkn. B ymoBax, KOIM MOJIMBOCTI ITABUIIEHHS JOOPOTHOCTI Z
TEPMOCIIEKTPUYHUX MaTepialliB MPAaKTUYHO BHUYEpIIaHl, KIIOUYOBUM PECYPCOM
MOKPAIICHHS  XapaKTEPUCTUK KaJOPUMETPUYHUX CHCTEM € KOHCTPYKTHBHA
ONTHUMI3allisl NaTYuKiB. ParioHanbHEe MOEAHAHHS MIJBUINEHHS KUIBKOCTI TepMorap,

JI03BOJISIE KOMIIEHCYBaTH HeBU3HaueHicTh BUOOpY TEM 1 mocsrtu MakcuManbHOI
Yy TJIUBOCTI, IBUAKO/II Ta TOYHOCTI KAJIOPUMETPUYHUX BUMIPIOBAHb.
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Abstract. The article examines digital tools as a lever for the post-war recovery
of Ukrainian hotel-and-restaurant complexes (HRC). Ukraine's ten-year reconstruction
needs are estimated at $587.7 billion, with tourism named among five priority sectors
for targeted recovery. The author argues that the reconstruction stage is a unique
window to build HRCs digital-by-design rather than digitalising them after the fact,
proposes a classification of reconstruction contexts by priority digital layer, and
identifies infrastructure resilience — power and connectivity backup — as a war-
specific addition to the author's earlier digital-maturity framework for hotel-and-
restaurant complexes.
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Introduction. Ukraine's recovery and reconstruction needs over the next ten years
are estimated at $587.7 billion, almost three times the country's 2025 GDP, according
to the fifth Rapid Damage and Needs Assessment released jointly by the World Bank,
the United Nations and the European Union in February 2026 [1]. Tourism is named
among five priority sectors for targeted reconstruction efforts, alongside
manufacturing, agribusiness, healthcare and energy [1]. Despite the war, the hotel
sector 1s already rebuilding: nine hotels with more than 1,000 rooms in total were
opened or renovated across Ukraine in the first half of 2025 alone, and a further 45 new
hotels are planned for construction between 2024 and 2026 [2; 3]. In parallel, the
European Union's tourism-support fund is channelling grants of roughly €1.2-1.4
million to collaborative projects that help tourism SMEs, including hotels, adopt digital
technologies and sustainable-tourism models, with applications for the 2026 round
closing on 20 May [4].

This combination of circumstances is unusual: an industry is being rebuilt at scale,
largely from a damaged or empty starting point, at exactly the moment when digital
technologies for hospitality — cloud property-management systems, contactless
service, revenue management, CRM — have matured into standard, affordable tools
rather than experimental ones. In most markets, digital transformation means
retrofitting new systems onto an existing analogue operation. In the Ukrainian
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reconstruction context, a meaningful share of the sector has the rarer option of building
the digital layer in from the start.

Existing research on this period has approached the question from two angles.
One stream develops strategic, spatially aware models for restoring Ukraine's domestic
tourism product through digital transformation and the integration of smart
technologies [5]. Another examines how hotel-and-restaurant enterprises are shaping
their public image under the combined pressure of war and digital transformation [6].
The author's own earlier work proposed a digital-maturity index (DMI) and an integral
socio-economic efficiency index (SEEI) for HRCs operating under ordinary conditions
[7]. What is missing from this literature is a practical answer to a question specific to
the reconstruction stage itself: when an HRC is being rebuilt or opened from scratch,
which digital layer should be installed first, and does the war economy change what
"digital maturity" should even mean for such a property. This gap defines the relevance
of the present study.

Aim and objectives of the study. The aim of the study is to classify the digital
tools most relevant to different post-war reconstruction contexts of Ukrainian HRCs
and to identify how infrastructure resilience specific to wartime conditions should
modify a standard digital-transformation roadmap. The objectives are to characterise
the scale and financing context of HRC reconstruction in Ukraine; to distinguish
reconstruction contexts by the digital layer they should prioritise; and to argue for
infrastructure resilience as an explicit addition to existing digital-maturity frameworks.

Results and discussion. Three reconstruction contexts can be distinguished, each
with a different starting point and therefore a different digital priority. The first is full
rebuilding after destruction, exemplified by properties that must reconstruct their
physical shell entirely; for these, connectivity and power resilience have to be treated
as foundational infrastructure decided alongside the building design, not as an IT
project layered on afterwards, because a cloud property-management system (PMS) is
only as reliable as the internet and power feeding it. The second 1s new-build hotels, of
which 45 are planned for 2024-2026 [3]; these properties can adopt a fully digital-
native guest journey — mobile check-in and keys, CRM and revenue management —
from their opening day, at a fraction of the cost of retrofitting the same systems into an
operating hotel later. The third is partial reopening after damage, illustrated by Holiday
Inn Kyiv, which resumed operations in a limited number of its rooms after a missile
strike while repair work continued on the rest of the property [2]; here the practical
requirement is for modular systems that can be deployed for the operating wing of a
hotel and expanded room block by room block as reconstruction proceeds, rather than
systems designed for a property operating at full capacity from day one.

Table 1 summarises the digital priority appropriate to each reconstruction context.
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Table 1 — Digital priorities by HRC reconstruction context

Reconstruction context Priority digital layer Representative tools

Full rebuild after Connectivity and power Satellite internet backup,

destruction resilience; cloud PMS from solar/generator power, cloud PMS

day one with offline mode

New-build hotel Digital-native guest journey Mobile check-in/key, CRM, revenue
management from opening day

Partial reopening after Modular, incrementally Cloud PMS scalable by room block,

damage deployable systems contactless service for the operating
wing

Source: compiled by the author based on [2; 3; 9].

The financing context reinforces this priority. Access to EU tourism-recovery
grants i1s explicitly conditioned on projects that help SMEs adopt digital technologies
and sustainable-tourism models [4], which means that for a hotel being rebuilt with
recovery funding, digital maturity is no longer only an operating-efficiency question —
it is increasingly an eligibility criterion for the capital needed to rebuild in the first place.
Within the author's earlier DMI/SEEI framework, this reframes a rebuilt HRC's digital-
maturity score as a determinant not just of its guest experience and cost structure but of
which recovery funds and investors it can plausibly access [7]. Industry adoption already
reflects the connectivity constraint directly: hotels operating in regions with unstable
power and internet supply have turned to satellite connectivity as a practical substitute
for damaged fixed infrastructure, a pattern that is now common enough to be treated as
a standard, not an emergency, component of a Ukrainian HRC's digital stack [9].

This points to a war-specific addition that standard digital-transformation
frameworks, including the author's own DMI, do not currently make explicit:
infrastructure resilience. A cloud PMS, a CRM platform or a contactless payment
terminal are each, on paper, part of an HRC's digital maturity regardless of the market
they operate in; but their real value in Ukraine depends on whether they keep functioning
through a power outage or a connectivity disruption, which is not a consideration
Western digital-maturity models were built to weight. A rebuilt HRC that installs a cloud
PMS without a power and connectivity backup plan has, in practice, a lower effective
digital maturity than the same system would represent in a market with a stable grid,
even though a generic DMI score would not capture that difference. Treating resilience
as a distinct, explicitly weighted dimension — alongside the functional domains already
identified for ordinary operating conditions — would make the DMI framework a more
accurate planning tool for reconstruction-stage HRCs specifically.

The approach has limitations that should be acknowledged. The classification
proposed here is based on publicly reported reconstruction and financing data rather
than on primary data collected from rebuilt HRCs themselves, so the specific tools
recommended for each context should be treated as a starting hypothesis rather than a
validated prescription. The pace and terms of EU recovery financing may also change
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before and during the 2026 grant cycle, which would affect how binding the
digitalisation condition discussed above turns out to be in practice.

Conclusions. The reconstruction of Ukraine's hotel-and-restaurant sector is, in
effect, a large-scale natural experiment in building hospitality businesses digital-by-
design rather than digitalising them after the fact. Distinguishing reconstruction
contexts by their priority digital layer, and treating infrastructure resilience as an
explicit addition to existing digital-maturity frameworks, gives owners, managers and
funders of rebuilt HRCs a more concrete basis for sequencing investment than a generic
digital-transformation roadmap borrowed from peacetime markets. A direction for
further research is to validate this classification against a sample of HRCs that have
already been rebuilt or newly opened since 2024, and to test whether an explicit
resilience dimension improves the predictive power of the author's earlier DMI/SEEI
framework for reconstruction-stage properties specifically.
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