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Agricultural sciences
SALINE AND SODIC SOILS AND THEIR IMPROVEMENT METHODS

Huseynova M.A.

Mustafayeva A.C.

Ismailzade Kh.H.

Musayeva F.R.

Azerbaijan State Oil and Industry University

Introduction: Among the 250 soil types existing worldwide, saline-sodic soils are both widely dis-
tributed and considered one of the most interesting and enigmatic types. In Azerbaijan, these soils are
mainly found in the south-eastern part of the Shirvan Plain and belong to the group of saline-sodic soils.

Saline-sodic soils that are commonly used for cultivation are usually located in patchy areas be-
tween meadow and chernozem soils. This spatial heterogeneity complicates the timely implementation
of agricultural operations and, as a result, leads to a decrease in overall productivity within the soil com-
plex.

Most of the land areas located in the Kura-Araz Plain are characterized by a long-term warm and
frost-free climate, flat relief, and high soil fertility. These factors create favorable conditions for the cul-
tivation of agricultural crops, particularly cotton. However, the high salinity in the deeper soil layers and
the elevated mineralization of groundwater significantly hinder the development of agriculture in these
areas.

Of the Republic’s total area of 8.6 million hectares, 4.5 million hectares are used for agricultural
purposes. Of these lands, 3.2 million hectares require irrigation, and more than 1.4 million hectares are
currently irrigated. Approximately 636.5 thousand hectares of the irrigated lands are affected by salini-
zation to varying degrees. As a result, the area of land suitable for agriculture is decreasing, soil fertility
is deteriorating, and the productivity of agricultural crops is significantly declining [1].

Among zonal soils, saline-sodic soils are usually distributed in patches, which leads to a reduction
in overall productivity. Various methods have been developed to rehabilitate such soils. Worldwide, the
following approaches are mainly preferred:

Chemical reclamation — the application of specific chemical substances (ameliorants) to the soil;
Agrotechnical methods — the implementation of agrotechnical measures to improve soil condition; Bio-
logical methods — the cultivation of certain plant species aimed at reducing soil sodicity and salinity.

Before testing these methods, the physical-geographical, geological, and hydrogeological charac-
teristics of the land to be reclaimed must be studied, and information should be collected on the for-
mation processes and development features of saline—sodic soils in the given area.

Research shows that soil salinization and sodification are not driven solely by natural factors but
can also be significantly intensified by human activities. Improper management of irrigation systems,
untimely and inefficient implementation of reclamation measures, and insufficient attention to soil rec-
lamation and phytomelioration practices contribute to the spread of these processes over wider areas.
As a result, returning such soils to agricultural circulation becomes a long-term process requiring sub-
stantial financial investment [2].

For this reason, the development of environmentally based scientific approaches to prevent soil
sodification and to restore existing affected areas is of great importance. An ecological approach should
ensure not only the restoration of soil productivity but also the preservation of its stability as an ecosys-
tem. In this regard, it is essential to develop and implement a comprehensive set of measures based on
the integration of soil science, ecology, agrochemistry, and land reclamation disciplines [3,4,5].

The relevance of the topic is primarily explained by the wide spatial distribution of saline—sodic soils
and the scale of damage they cause to agriculture. In particular, the sodification processes observed in
the lowland and semi-desert zones of Azerbaijan lead to a reduction in the productive land fund and
render cultivated areas unsuitable for use. This makes the issue especially significant in terms of the effi-
cient use of land resources, environmental protection, and the achievement of sustainable agriculture.

Research Objective:The aim of the study is to develop effective methods for improving saline and
saline—sodic soils that are widely distributed across the territory of the Republic.

Research Object:The object of the study comprises saline and saline—sodic soils found within the

territory of the Republic.
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Research Methods:The study employs the following methods: Geographic Information Systems
(GIS), laboratory analyses, field observations, and statistical analysis techniques.

In this scientific study, research will be conducted in the following areas:

1. The genesis of salinization and sodification processes according to soil types and the patterns
of their geographical distribution;

2. Analysis of physical, chemical, and biological changes in sodic soils;

3. Evaluation of reclamation and ecological measures applied for the protection of soil resources
and the restoration of fertility;

4.  Agroecological modeling of anti-salinization measures and assessment of their effectiveness.

Analysis and Discussion:The study was conducted on soil samples collected from the Khizi district,
where the degree of salinization was 3.53% based on dry residue. The leaching experiment of the saline
soils was carried out in two stages.

In the first stage, the soils were leached using a physical modeling method. During the experiment,
the soil samples were mixed with water at ratios of 1:5, 1:10, and 1:30. After thorough stirring, the mix-
tures were left to settle and then filtered. The above soil-to-water mixing ratios correspond to leaching
with water at rates of 7.5, 15, and 30 thousand m3/ha, respectively.After leaching using the modeling
method, the soil samples were subjected to chemical analysis, and the results are presented in Table 1.
The data show that under the variant using ordinary water, the amount of salts in the soil samples de-
creased from 3.53 g to 0.99 g per 100 g of soil after leaching with a water rate of 7.5 m3/ha based on
dry residue. With this leaching rate, the chloride anion content decreased from 0.987 g to 0.091 g per
100 g of soil, the sulfate anion content decreased from 1.285 g to 0.551 g, the calcium cation content
decreased from 0.129 g to 0.073 g, and the magnesium and sodium cation contents decreased from
0.0317gand 1.053 g to 0.018 gand 0.214 g, respectively.
Table 1.

Changes in the degree of soil salinity (%) in soil samples after leaching using the modeling method

Leaching Leached Salts

f;}iﬂfm HCOs cl S04 Ca Mg Na Total Salts Sz Resr-

Before Leaching
L 0016 | 0,987 | 1,285 | 0,123 | 0,031 | 1,053 [ 3,50 | 3,53 |
Leaching with Ordinary Water

7,5 0,024 0,091 0,551 0,073 0,018 0,214 0,97 0,99

15,0 0,024 0,075 0,420 0,069 0,017 0,149 0,76 0,76

30,0 0,024 0,040 0,295 0,043 0,009 0,109 0,52 0,53

By doubling the leaching rate and applying leaching with a water norm of 15 m3/ha, it was possible
to reduce the total salt content per 100 g of soil to 0.75 g based on dry residue. Under these conditions,
the chloride anion content in the soil sample decreased to 0.076 g per 100 g of soil, the sulfate anion
content to 0.420 g, while the contents of calcium, magnesium, and sodium cations decreased to 0.069
g, 0.017 g, and 0.149 g, respectively.

With a further twofold increase in the leaching rate, the amount of salts leached from the soil was
reduced to 0.53 g per 100 g of soil sample. In this leaching variant, the contents of chloride and sulfate
anions decreased to 0.040 g and 0.296 g, respectively, while the contents of Ca, Mg, and Na cations were
reduced to 0.043 g, 0.009 g, and 0.109 g, respectively [6; 7; 8].

Based on the data obtained from chemical analysis after leaching, the amounts of hypothetical
salts were calculated.

In the soil sample containing 3.56 g of salts per 100 g before leaching, the amount of NaCl was
1.627 g, Na:SO4 accounted for 1.277 g, and MgSQOa constituted 0.157 g per 100 g of soil. The contents
of the non-harmful salts Ca(HCOs)2 and CaSO4 were 0.021 g and 0.420 g, respectively.
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Table 2.
Percentage of Hypothetical Salts Remaining in Soil After Leaching Using the Modeling Method
Leaching Including To-
Rate Ca(HCOs)2 CaSOq4 MgSO4 Naz504 NaCl Total Salts tal Harmful
m3/ha Salts (%)
Before Leaching
| 0,021 | 0,420 [ 0,157 | 1,277 | 1,627 | 3,56 | 3,06 | 87,4 |
Leaching with Ordinary Water
7,5 0,032 0,222 0,088 0,478 0,150 0,97 0,72 73.8
15,0 0,032 0,206 0,082 0,308 0,125 0,75 0,52 64,4
30,0 0,032 0,120 0,047 0,256 0,066 0,52 0,37 70,8

After leaching with ordinary water at a rate of 7.5 m3/ha, the total salt content in the soil sample
decreased from 3.56 g to 0.97 g per 100 g of soil. The amount of harmful salts remaining in the soil was
0.72 g, which accounted for 73.8% of the total salts present after leaching.

Following leaching with a water application rate of 15 m3/ha per hectare, the salt content in the
soil was reduced to 0.75 g, while leaching with a rate of 30 thousand m3/ha made it possible to decrease
the salt content to 0.52 g per 100 g of soil. These values correspond to 64.4% and 70.8% of the total
salts remaining in the soil after leaching, respectively. After leaching, the amounts of the toxic salts re-
maining in the soil were 0.125 g and 0.066 g for NaCl, 0.308 g and 0.256 g for Na=SO4, and 0.082 g and
0.047 g for MgSOa in the two variants, respectively (Table 2).

In the second stage of the study, the leaching experiment was carried out in special containers with
a height of 30 cm and a diameter of 5 cm.

The leaching experiment included two treatments:

-leaching with ordinary water;

-leaching combined with the application of gypsum to the soil at a rate of 10 g per hectare.

The leaching rate in both treatments was 15 mm (m3/ha).

Table 3.
Results of the Experimental Leaching Study (%). (Reclamation Rate: 10 t/ha)
Leaching
Ragte HCO3 cl S04 Ca Mg Na Total Salts Dry Resi-
m3/ha due
Before Leaching
[ 0,022 | 0,689 [ 0,796 | 0,061 | 0,029 [ 0,710 | 231 | 232 |
Leaching with Ordinary Water
[ 15 [ 0,022 | 0,048 | 0,496 | 0,025 | 0,022 | 0,206 | 0,82 | 0,83 |
Leaching with Gypsum Application
[ 15 | 0,024 | 0,048 | 0,435 | 0,050 | 0,022 | 0,148 | 0,73 | 0,74 |

The soil sample used for the study had a salinity level of 2.31% (Table 3).

After leaching with a water application rate of 15 thousand m?3/ha, the salinity level of the soil
sample was reduced from 2.31% to 0.82%. Under these conditions, the chloride (Cl") anion content de-
creased from 0.688% to 0.048%, while the sulfate (SO4%") anion content was reduced from 0.796% to
0.496%. The calcium (Ca?) cation content decreased to 0.025%, and the magnesium (Mg?*) cation con-
tent to 0.206%.

In the leaching variant combining the application of 15 thousand m?3/ha of water with 10 tons of
gypsum per hectare, the total salt content based on dry residue was reduced from 2.32% to 0.74%. In
this case, the remaining CI= and SO4? ion contents in the soil decreased to 0.048% and 0.435%, respec-
tively, while the contents of Ca®, Mg?, and Na* cations were reduced to 0.050%, 0.022%, and 0.148%,
respectively.

Based on the data obtained from chemical analyses conducted after leaching of the soil samples,
the amounts of hypothetical salts remaining in the soil were calculated (Table 4).

Analysis of the obtained results showed that in the variant of leaching with ordinary water, after
the completion of leaching, 0.730 g out of the 0.818 g of salts remaining per 100 g of soil consisted of
harmful salts, accounting for 80.24% of the total salts in the soil. As a result of leaching, the NaCl con-
tent in the soil decreased from 1.135 g to 0.078 g per 100 g of soil, the Na=SO4 content decreased from
0.816 g to 0.541 g, and the content of another harmful salt, MgSQOa, was reduced from 0.143 gto 0.111

g.
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Table 4.
Percentage of Hypothetical Salts Remaining in Soil After Leaching (Gypsum Application: 10 t/ha, Leach-
ing Rate: 15 mm m3/ha)

Including Total

Ca(HCO3)2 CaS04 MgSO4 Naz2504 NacCl Total Salts /(—/a)rmful Salts
%
Before Leaching
| 0,029 | 0,184 | 0,143 | 0,816 | 1,135 | 2307 | 2094 | 90,76 |
Leaching with Ordinary Water
| 0,029 | 0,059 | 0,111 | 0,541 | 0,078 | 0,818 | 0,730 | 80,24 |
Leaching with Gypsum Application
| 0,032 | 0,144 | 0,112 | 0,361 | 0,078 | 0,727 | 0,551 | 75,73 |

In the leaching variant involving the application of gypsum to the soil, it was possible to reduce the
total salt content to 0.727 g per 100 g of soil. Of this amount, 0.078 g was NaCl, 0.361 g was NazSOsa,
and 0.112 g was MgSQOa. The total amount of harmful salts in the soil was 0.551 g, which accounts for
75.73% of the total salts remaining in the soil (Table 4).

After leaching, the degree of soil sodicity was also examined. According to the data obtained from
chemical analyses, leaching combined with gypsum application reduced soil sodicity from 14.5% to 7.2%.
In contrast, in the variant using ordinary water, the reduction was only about 1.0%.

Conclusion

1. The conducted studies have shown that, prior to the development and utilization of the land, it
is essential to implement a range of reclamation measures to improve soil conditions in the study area.

2. The results indicate that the effectiveness of leaching carried out using conventional methods
is very low.

3. For the regions under consideration, the most effective soil improvement approach is chemical
reclamation. Leaching combined with gqypsum application makes it possible to reduce the degree of soil
salinity to 0.078 g per 100 g of soil and to decrease the degree of sodicity to approximately 7%.
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THE ROLE AND EVALUATION OF THE LEADERSHIP BRAND IN THE ORGANIZATION

Elsevar Khalilov

2nd year master's student,

Azerbaijjan State University of Economics

Department of Business Management, Azerbaijan, Baku

Abstract

This article presents an analysis of the role and assessment of the Leadership Brand in a selected
organization. The purpose of the study is to determine the level of the leadership brand within the
organization and assess its impact on the company's competitiveness. In the context of increasing
competition and rapid changes in the business environment, leadership branding has become a critical
factor influencing not only internal organizational processes but also external market positioning. The
study, conducted based on the survey methodology, involved 60 people: 46 employees, 10 middle
managers and 4 representatives of senior management. This distribution of respondents allowed for a
comprehensive evaluation of leadership perceptions across different managerial and operational levels
within the organization. The participants' work experience was analyzed in four categories: less than 1
vear, 1-3 years, 3-5 years and more than 5 years. Three main criteria were identified for assessing the
Leadership Brand: the leader's personal qualities, trust in leadership and the image of the leadership
brand. The average score for the leader's personal qualities was 3.97, the indicators for trust in leadership
were 3.8-4.12, and for the image of the leadership brand were 3.8-4.0. These results indicate a relatively
high and consistent evaluation across all assessment dimensions, reflecting a stable leadership
perception within the organization. The study results show that the Leadership Brand in the surveyed
company has been formed at a "good" level and is effective. These results strengthen both the perception
and trust of management by employees and the reputation of the organization in the market. The article
also presents in detail the methodology for assessing the leadership brand, the analysis of criteria and
the interpretation of the results. Special attention is given to the use of quantitative indicators and their
role in ensuring objectivity and reliability of the assessment process. The results of the study show that a
strong and sustainable leadership brand plays an important role in achieving the strategic goals of the
organization and ensuring competitive advantage. This article provides practical recommendations for
other organizations in the field of assessing and developing the effectiveness of the Leadership Brand.

Keywords: Leadership brand, leader qualities, trust, company image, competitiveness

Introduction. Leadership brand is one of the key factors in the management system and strategic
development process of organizations [6]. Leadership brand not only reflects the personal qualities and
skills of the leader, but also determines the acceptance of the organization among employees, the level
of trust and the reputation in the market [1]. The rapidly changing competitive environment and global
economic trends in modern organizations have further increased the importance of leadership brand [3].
A strong leadership brand has a direct impact on more effective management of the company's internal
resources, increasing employee motivation and successful implementation of strategic decisions.

It has been determined that strategic leadership affects competitive advantage. Based on the
studies of Sibghatullah and Raza [10], it was concluded that strategic leadership affects competitive
advantage.

Ojokuku et al. [8] state that leadership style has a strong relationship with organizational
performance. Organizational performance itself is very strongly related to the competitive advantage
created by the organization. Some researchers [7] state that competitive advantage has a positive effect
on organizational performance. Strategic leadership itself is important for how to effectively manage
the company's strategy development process to create competitive advantage.

Recent studies have shown that the personal qualities of the leader in organizations, trust in
leadership, and the image of the leadership brand are considered to be the main indicators of the
company's competitiveness [9]. The leader's openness to innovation, objective decision-making, ability to
motivate employees, and ability to adapt to changes have a positive impact on the performance of the
organization [4]. In addition, the level of trust in management and the company's reputation in the
market are also important factors in the formation of strategic advantages [2]. The purpose of this article
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is to assess the level of Leadership Brand in a selected company, determine its impact on various criteria,
and examine its contribution to the competitiveness of the organization [5]. The results of the study
determine the methodologies and criteria that can be used to assess the effectiveness of the leadership
brand, as well as provide practical recommendations for the strategic management and development
processes of organizations [7].

Material and method. The study was conducted based on a survey methodology. 60 people
participated in the survey: 46 employees, 10 middle managers and 4 representatives of senior
management. Participants were divided into four categories according to their work experience: less than
1 year, 1-3 years, 3-5 years and more than 5 years. Three main criteria were used to assess the
Leadership Brand: the leader's personal qualities, trust in leadership and the image of the leadership
brand. For each criterion, participants made an assessment on a 5-point scale: 1 - completely disagree, 2
-disagree, 3 - partially agree, 4 - agree, 5 - completely agree. The leader's personal qualities were analyzed
based on openness to innovations, objective decision-making, adaptation to changes and motivational
skills. Trust in leadership was assessed by indicators such as the reliability of management, fulfillment of
promises and attention to the interests of employees. The image of the leadership brand was assessed
based on the company's reputation in the market and its connection with corporate values.

Result. During the research we conducted in the selected organization, we evaluated several
criteria. Based on the analysis of these criteria, we assessed the competitiveness of the company. These
criteria include the following:

I. Information about the participant

Il. Leadership Brand

* Personal qualities of the leader

e Trust in leadership

* Image of the leadership brand

Ill. Employer Brand

IV. Competitiveness of the company

During the survey, information about the participant was determined. At this time, they were
divided into 3 categories: employee, middle manager and representative of senior management. Another
piece of information is the work experience of the survey participants. At this time, taking into account
their work experience, we divided them into 4 categories: less than 1 year, 1-3 years, 3-5 years, and more
than 5 years.

A 5-point scale was chosen for the assessment and analysis of the criteria: 1- completely disagree,
2- disagree, 3- partially agree, 4- agree, 5- completely agree (Figure 1).

don't fully o partially . completel
agree. disagree. agree. agree. y agree.

Figure 1. Assessment rates
After creating a database of survey participants, we analyzed the Leadership Brand in the second
stage. At this time, we conducted an analysis in 3 stages: the leader's personal qualities, trust in
leadership, and the image of the leadership brand.
For the analysis of the leader's personal qualities, the leader's openness to innovations, objective
and fair behavior when making decisions, openness to changes along with innovations, and especially
the ability to motivate were selected as the main indicators (Figure 2).
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The leader is open to innovation
and change

Personal The leader is
The leader is open to qualities of a objective and fair
innovation and change leader Wf&en_maklng
ecisions

The leader is able to
motivate employees

Figure 2. Personal qualities of a leader
The second issue analyzed in the Leadership Brand analysis was trust in leadership. In this case, we
assessed the trust of respondents in the company's management, the management's ability to fulfill
promises, and the management's consideration of employee interests (Figure 3).

| trust the company
management.

Trust in
leadership

Management takes into
account the interests of
employees

The leadership
fulfills its promises

Figure 3. Trust in leadership
The assessment of the image of the leadership brand is also important for the Leadership Brand
Assessment stage. At this time, the main factors are analyzed - the company's image in the market (Figure
4).
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The company
has a strong
leadership brand

Leadership
brand image

The company’s
management is
recognized as an
example in the
market

Leadership is
one of the
company's core
corporate values

Figure 4. Leadership brand image
During the research, we conducted a survey on the impact of the “Leadership” brand on the
company'’s competitiveness. A total of 60 people participated in this survey.
As a result of this survey, various criteria were evaluated. Various officials participated in the
survey. Of these, 46 were employees, 10 were middle managers, and 4 were representatives of senior

management (Figure 5).
4 46
= Employee
\ ’ = Middle manager

= Senior
management

Figure 5. Duties of survey participants, in people
The length of time these individuals have worked in the company varies. 23 of these individuals
have worked in the company for less than 1 year, 16 for 1-3 years, 6 for 3-5 years, and 15 for more than
15 years (Figure 6).

15
= [ ess than 1 year
7 = 1-3 years
\ = 3-5 years
More than 5 years
Figure 6. Work experience of respondents, in people
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The average score was calculated based on the responses given by the survey participants and the
results were analyzed based on this. When assessing the personal qualities of the leader, the average
score of the personal qualities of the leader based on the responses of the survey participants was 3.97
(Figure 7).

5 — Strongly 516
agree B
31
e 22 us
31

2 — Disagree H 5
1 — Strongly 2
disagree |

5 .10 . 15 20 25 30 35
The leader is open to innovations and changes

® The leader is able to motivate employees
® The leader is objective and fair when making decisions
m The leader is open to innovations and changes

Figure 7. Personal qualities of a leader, by person
Trust in leadership was based on 3 criteria, of which trust in the company's management was
determined as 4.12 points out of 5 points, the management's fulfillment of promises was determined as
3.9 points, and the management's consideration of the interests of employees was determined as 3.8
points (Figure 8).

5 — Strongly agree ﬂ 17
e R e
3 — Partly agree ﬂ 15
2 — Disagree T 5

1 — Strongly disagree |Q12
0 10 20 30 40
®m Management takes into account the interests of employees

® The leadership fulfills its promises.

m | trust the company management

Figure 8. Trust in leadership, in person
When assessing the image of the leadership brand, it was determined that the company has a
strong leadership brand with a score of 3.87, that the company is recognized as an example in the market
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with a score of 3.8, and that leadership is one of the company's core corporate values with a score of 4
(Figure 9).

5 — Strongly agree

4 — Agree

3 — Partly agree

2 — Disagree

1 — Strongly disagree
0 5 10 15 20 25 30 35

Leadership is one of the company's core corporate values

B The company's management is recognized as an example in the
market

® The company has a strong leadership brand

Figure 9. Leadership brand image, with people
When determining the level of leadership brand, 5 levels were distinguished. Based on the analysis,
it was found that the “Leadership brand level” in the company we surveyed was 3.97. This indicates that
the leadership brand is effective with a good level (Table 1).

Table 1.
Leadership brand assessment criteria based on average score
Average score range Level comment
1.00-1.80 Very poor | Leadership brand not formed
1.81-2.60 Poor Leadership mechanisms are ineffective
2.61-3.40 Average | Leadership brand partially formed
3.41-4.20 Good Leadership brand is effective
4.21-5.00 Very high | Strong and sustainable leadership brand

Conclusion. According to the survey results, the average score for the leader's personal qualities
was 3.97, the indicators for trust in leadership were 3.8-4.12, and for the leadership brand image 3.8—
4.0. These results show that the leadership brand in the surveyed company is well-formed and effective.
Leadership Brand has a positive impact on the competitiveness of the organization, increases employees’
trust in management, and strengthens the company's image in the market. The study also shows that
the development of the leader's personal qualities and strengthening trust in leadership directly affect
the company's overall performance and competitive advantage.
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STRATEGIC FACTORS INFLUENCING CORPORATE BUSINESS STRATEGY: EVIDENCE FROM
AZERBAIJAN'S ENERGY SECTOR

Khankishiyeva ilaha Aslan

Abstract

This study examines the external and internal factors shaping business strategy formulation in the
context of digital transformation, geopolitical uncertainty, and energy transition. Using SOCAR (State
Oil Company of the Azerbaijan Republic) as a case study, we employ a multi-method analytical frame-
work including PESTEL analysis, Porter's Five Forces, SWOT analysis, and the VRIN resource-based view
to identify and systematize strategic determinants. Our findings reveal that while traditional competitive
advantages based on vertical integration and state support remain important, sustainable competitive-
ness increasingly depends on dynamic capabilities for organizational transformation. The study contrib-
utes to strategic management theory by integrating classical analytical models with contemporary chal-
lenges of decarbonization and demonstrating how national oil companies can navigate the energy tran-
sition. Practical implications include strategic recommendations for developing renewable energy port-
folios, digital transformation initiatives, and human capital development programs essential for long-
term viability in evolving energy markets.

Keywords: Business strategy, strategic factors, PESTEL analysis, resource-based view, energy tran-
sition, SOCAR, Azerbaijan

1. Introduction

The development of effective business strateqy represents a fundamental challenge for contempo-
rary strategic management, particularly in dynamic external environments characterized by intensifying
global competition (Porter, 1980; Grant, 2016). The relevance of studying factors influencing business
strateqgy development stems from the need for systematic understanding of how firms adapt to external
challenges and efficiently utilize internal resources to achieve sustainable competitive advantage (Bar-
ney, 1991). In the context of digital economic transformation, geopolitical instability, and shifting con-
sumer preferences, a company's ability to identify and account for multiple external and internal factors
when formulating strategy becomes critical for long-term market success and survival (Teece, Pisano, &
Shuen, 1997).

Despite significant theoretical developments in strategic management, the question of how exter-
nal and internal factors comprehensively influence strategy formulation in current economic conditions
requires additional investigation and clarification, accounting for new challenges and opportunities. This
is particularly salient in the energy sector, where companies face the dual challenge of maintaining op-
erational efficiency in traditional hydrocarbon businesses while simultaneously transforming their port-
folios to align with global decarbonization commitments (UNFCCC, 2023).

1.1 Research Objectives

This study aims to comprehensively analyze factors influencing corporate business strategy formu-
lation and develop recommendations for strategic planning improvement based on identified factors.
Specifically, we seek to:

1. Examine theoretical foundations of strategic management and systematize approaches to busi-
ness strateqy development

2. Classify factors influencing company strateqgy formulation

3. Investigate fundamental theoretical models for analyzing external and internal factors

4. Analyze external macroenvironmental factors and internal resources of the studied company

5. Develop recommendations for business strateqy improvement based on factor analysis results

1.2 Research Context

This investigation focuses on the strategic development process of a modern company operating
in a dynamic external environment. The research object encompasses the factors of external and internal
environment influencing business strategy development and implementation, as well as the mechanisms
through which these factors interact and affect strategic decision-making.

The empirical analysis centers on SOCAR, Azerbaijan's national oil company, which provides an
illuminating case of strategic transformation in the energy sector. Founded in 1992, SOCAR operates
across the full value chain from exploration to retail, employing over 60,000 people across five countries
(SOCAR, 2023). The company faces strategic imperatives common to national oil companies worldwide:
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maintaining production from maturing fields, managing price volatility, and navigating the global energy
transition while fulfilling national economic development objectives.

2. Theoretical Framework

2.1 Evolution of Strategy Concepts in Management

The concept of strategy in management has undergone substantial evolution, now representing
one of the central concepts in organizational management theory. The term "strategy" originated from
military science, where it denoted the art of planning and coordinating operations to achieve victory. The
concept's application to business occurred in the mid-twentieth century, when increasing environmental
complexity and intensifying competition required more systematic approaches to activity planning (Chan-
dler, 1962).

Igor Ansoff's (1965) seminal work "Corporate Strateqgy” first systematized approaches to long-term
planning and defined a matrix of strategic alternatives for corporate growth. Alfred Chandler (1962)
empirically substantiated the relationship between strateqy and organizational structure in his funda-
mental study "Strateqy and Structure,” formulating the famous thesis that "structure follows strategy.”

Michael Porter made crucial contributions to strategic management theory. In his classic work
"Competitive Strategy” (1980), he noted: "Competitive strategy is about being different. It means delib-
erately choosing a different set of activities to deliver a unique mix of value" (Porter, 1980, p. 1). Porter
(1980) developed a conceptual model of five competitive forces enabling systematic analysis of industry
structure and competitive environment. Porter (1985) further elaborated the value chain concept and a
typology of generic competitive strategies (cost leadership, differentiation, focus) that continues to play
a foundational role in strategic analysis.

An alternative perspective on strateqy essence appears in the works of Henry Mintzberg, who crit-
ically rethought the rational model of strategic planning. Mintzberg (1987) proposed the concept of "five
Ps of strategy” (plan, ploy, pattern, position, perspective), expanding the notion of strategy beyond formal
planning. In collaborative work "Strateqy Safari," Mintzberg, Ahlstrand, and Lampel (1998, p. 372) sys-
tematized ten schools of strategic thought, emphasizing that "strateqy formation is a complex process
that combines all the schools of thought presented in this book and more."

The resource-based view (RBV) of strategic management, developed by Wernerfelt (1984), Barney
(1991), and Prahalad and Hamel (1990), shifted strategic analysis focus from external environment to a
firm's internal resources and capabilities. Barney (1991, p. 99) formulated the core thesis of RBV: "firms
can obtain sustained competitive advantages by implementing strategies that exploit their internal
strengths, through responding to environmental opportunities, while neutralizing external threats and
avoiding internal weaknesses." Barney developed VRIN criteria (valuable, rare, inimitable, non-substitut-
able) for assessing strategic potential of firm resources.

The dynamic capabilities concept proposed by Teece, Pisano, and Shuen (1997) extended the re-
source-based approach by focusing on an organization's ability to create, extend, and modify its resource
base in response to external environment changes. Teece et al. (1997, p. 516) define dynamic capabilities
as "the firm's ability to integrate, build, and reconfigure internal and external competences to address
rapidly changing environments."

2.2 Classification of Strategic Factors

Numerous factors influence corporate business strateqgy, and their systematization and analysis
prove essential for effective strategy development. Classification of these factors helps structure infor-
mation about a company's strategic environment and ensures comprehensive approach to strategic plan-
ning.

The most general classification divides factors into external and internal. External factors lie be-
yond the company's direct control and represent environmental conditions and circumstances to which
the firm must adapt. Internal factors relate to the company's own resources, capabilities, and character-
istics that are largely subject to management influence. This division is fundamental for strategic analy-
sis, as it determines different approaches to addressing different factor groups (Barney, 1991).

External factors subdivide into macroenvironmental factors and microenvironmental or immediate
environment factors. Macroenvironmental factors include broad social forces affecting entire industries
and not directly connected to specific companies. These encompass economic factors such as economic
growth rates, inflation, interest rates, exchange rates, unemployment, and other macroeconomic indica-
tors affecting consumer purchasing power and resource costs (Porter, 1980).

Political and legal factors cover government policy, legislation, degree of industry regulation, po-
litical stability, tax systems, and trade barriers. Socio-cultural factors include demographic characteris-
tics, cultural values and norms, lifestyles, attitudes toward work and leisure, environmental awareness,
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and other social environment aspects influencing consumer choices and business conditions. Technolog-
ical factors relate to the level of technological development, pace of innovation, government science and
technology policy, degree of automation and digitalization, emergence of new technologies and obsoles-
cence of existing ones. Environmental factors encompass natural conditions, availability of natural re-
sources, climate change, environmental protection regulations and requirements, and public concern
about environmental issues.

Microenvironmental or immediate environment factors directly affect the company's ability to
serve its customers and include industry and competitive characteristics. These comprise suppliers who
determine resource cost and quality; consumers, their numbers, preferences, and purchasing power; com-
petitors including their numbers, sizes, strategies, and competitive positions; potential entrants creating
threats for new competitors; and substitute products that can satisfy the same consumer needs alterna-
tively (Porter, 1980).

Internal factors encompass a company's resources and capabilities determining its potential to im-
plement particular strategies. Material resources include production capacity, equipment, technology,
geographical location, and access to raw materials. Financial resources are determined by the company's
financial position, capital, access to debt financing, and capital structure. Human resources include work-
force numbers, qualifications, experience, motivation, corporate culture, and HR management systems
(Barney, 1991).

Organizational factors relate to management structures, systems, and processes existing within
the company, including organizational structure determining authority and responsibility distribution;
planning and control systems; management quality and style; corporate culture and values; and infor-
mation systems and management technologies. Reputation factors include brand recognition, company
reputation, customer loyalty, and stakeholder relationships.

According to Porter's five forces model, "the collective strength of these forces determines the
ultimate profit potential of an industry"” (Porter, 1980, p. 3). As Barney (1991, p. 99) articulates in the
resource-based view, "firms can obtain sustained competitive advantages by implementing strategies
that exploit their internal strengths.”

A specific factor group relates to top management characteristics, including their values, perspec-
tives, and preferences. Leader personality and qualities, past experience, risk appetite, ambition, and mo-
tivation significantly influence strategic decisions. Although traditional strategic analysis models often
underestimate these factors, in practice they can play decisive roles in strategy formulation (Hambrick &
Mason, 1984).

2.3 Theoretical Models for Analyzing External and Internal Factors

To systematically analyze factors influencing business strateqgy, strategic management theory has
developed numerous conceptual models and tools, each focusing on specific aspects of a company's stra-
tegic environment.

The PESTEL analysis model, which systematically studies political, economic, social, technological,
environmental, and legal factors in the external environment, ranks among the most renowned macro-
environment analysis models. This model provides comprehensive understanding of macroeconomic and
social trends that can affect company operations long-term. PESTEL analysis helps identify key drivers of
industry change, assess potential impact of external factors on business, and prepare for future changes.

For analyzing competitive environment and industry factors, the five competitive forces model
finds wide application. It examines five key factors determining competition intensity and industry at-
tractiveness: rivalry among existing competitors, threat of new entrants, threat of substitutes, bargain-
ing power of buyers, and bargaining power of suppliers. Analysis of each force enables understanding of
industry structure, identifying sources of competitive pressure, and determining opportunities for creat-
ing competitive advantages (Porter, 1980).

Internal factor analysis relies on the resource-based conception of strategic management, which
views the company as a unique bundle of resources and capabilities determining its competitive ad-
vantage. According to this approach, sustainable competitive advantage can only be achieved through
resources that are valuable, rare, difficult to imitate, and non-substitutable. The resource-based concep-
tion shifts strategic analysis focus from external environment to internal capabilities and emphasizes
importance of developing unique competencies as foundation for competitive advantage (Barney, 1991).

SWOT analysis, combining results of external and internal factor analysis, serves to comprehen-
sively assess a company's strategic position. This model systematically identifies the company's strengths
and weaknesses, opportunities and threats in external environment, and enables strateqy development
based on various combinations of these factors. SWOT analysis helps create connections between
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internal characteristics and external conditions, identify strategic alternatives, and determine strategic
development priorities.

The value chain model analyzes a company's internal processes in terms of their contribution to
creating customer value. This model divides company activities into primary and support activities, each
adding value to the final product or service. Value chain analysis helps identify sources of competitive
advantage, pinpoint areas for improvement, and determine opportunities for cost reduction or product
differentiation (Porter, 1985).

3. Methodology

3.1 Research Design

This study employs a combination of general scientific and specialized methods, including:

e Systems analysis: To examine business strateqgy as an integrated system of interrelated elements

e Comparative analysis: To compare different theoretical approaches and practical solutions

e Strategic analysis methods: Including PESTEL analysis for macroenvironment factors, SWOT anal-
ysis for assessing strengths, weaknesses, opportunities and threats, competitive analysis for studying in-
dustry factors using Porter's Five Forces

e Expert assessments: To determine relative importance of various factors

3.2 Data Sources

The research base comprises:

e Peer-reviewed journal publications on strategic management and related disciplines

e Monographs and academic publications by leading experts in strategic management

e Analytical reports from consulting firms and research organizations

e SOCAR's official reports, particularly the 2023 Sustainable Development Report

e Statistical data from government agencies and international organizations

e Materials from industry associations and professional communities

3.3 Research Limitations

This study limits itself to analyzing factors influencing business strateqy formulation at the corpo-
rate level without detailed investigation of functional and operational strategies. The temporal scope
covers the current period of strategic management theory and practice development. The empirical por-
tion bases itself on analysis of a specific company, which prevents full extrapolation of results to all in-
dustries and organization types without accounting for specific characteristics.

4. Empirical Analysis: SOCAR Case Study

4.1 Company Overview

The State Oil Company of the Azerbaijan Republic (SOCAR) was established by Presidential Decree
on September 13, 1992, representing Azerbaijan’s first national oil company engaged in the oil and gas
industry.

SOCAR's mission states: "To promote sustainable development and energy security at local, re-
gional and international levels by utilizing our rich experience with modern technologies and competen-
cies in oil and gas operations" (SOCAR Sustainable Development Report, 2023, p. 9).

The company's vision declares: "To be a leading energy company by developing our operations
through energy transition, innovation and digitalization” (SOCAR Sustainable Development Report,
2023, p. 9).

SOCAR operates across the complete oil and gas value chain through three main segments:

Production: Exploration, development and operation of oil and gas fields, geological exploration
activities. As of 2023, SOCAR's proven oil reserves totaled 82.4 million tons, with natural gas reserves of
15.8 billion m?3 (SOCAR, 2023).

Transportation: In 2023, the volume of oil delivered for processing and export reached 7,976.5
thousand tons, with total natural gas distribution of 19,289.6 million m?.

Processing and Marketing: Operating the Heydar Aliyev Oil Refinery, carbamide plant, gas pro-
cessing plant, and methanol plant. In 2023, oil processing reached 6,501.7 thousand tons and gas pro-
cessing 3,506.94 million m>.

Financially, SOCAR demonstrated the following consolidated performance (million manat):

Indicator 2021 2022 2023
Consolidated revenue 19,228 77,531 85,201
Net profit 9,424 2,115 2,073

Source: SOCAR Sustainable Development Report 2023, p. 10



V INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 03-04.02.2026

In 2024, SOCAR's consolidated revenue reached 549.817 billion, down 5301.2 million compared
to 2023 due to energy price volatility. Fitch Ratings projected 2024 revenue at 550.61 billion with oper-
ating EBITDA of $3.54 billion, forecasting EBITDA margin improvement from 7% in 2024 to 7.2% in 2025.

SOCAR's workforce structure as of December 31, 2023 totaled 48,320 employees in Azerbaijan,
with international operations adding 12,176 employees (Turkey: 5,509, Georgia: 4,055; Ukraine: 1,794;
Switzerland: 818), bringing total Group employment to 60,496 people.

4.2 External Factor Analysis: PESTEL Framework
Table 1 presents a comprehensive PESTEL analysis of SOCAR's macroenvironment:

Table 1: PESTEL Analysis of SOCAR's Macroenvironment

Factor Impact on SOCAR Assess-
ment
POLITICAL
Regional geopolitical | Azerbaijan strengthened energy partnership with EU in 2023; memorandum signed to | High (+)
stability double gas exports to Europe by 2027
State energy policy SOCAR operates under full state ownership ensuring strategic support High (+)
Sanctions policy Western sanctions on Russia create opportunities for alternative suppliers Medium
(+)
ECONOMIC
Oil and gas price vola- | Revenue decreased $301.2M in 2024 due to energy price fluctuations Very High
tility ‘)
Agreement to double | Export supply potential increase of 1.7 billion m? annually High (+)
gas exports to EU
Access to financing S1.2B reduction in credit obligations in 2024 demonstrates improving financial posi- | Medium
tion (+)
SOCIAL
Demographic changes | Average employee age of 44, need for workforce renewal Medium
()
CSR requirements SOCAR allocated 300M manat to social programs in 2023 Medium
(+)
Gender diversity Women comprise only 16% of total workforce due to industry characteristics Low ()
TECHNOLOGICAL
Digital transformation | "Target Operating Model" developed and approved for efficiency improvement through | High (+)
digitalization
Energy transition Agreements signed with Masdar, ACWA Power, Energy China and BP for renewable | Very High
energy development (+)
Intelligence  innova- | Use of modern geological exploration technologies to maintain resource base High (+)
tions
ENVIRONMENTAL
Climate commitments | SOCAR joined Oil and Gas Decarbonization Charter (OGDC) at COP28 with targets: | Very High
zero routine flaring by 2030, 30% emissions reduction by 2030, carbon neutrality by | (+/-)
2050
Renewable energy de- | Contracts for 2 GW offshore wind and hydrogen; 1 GW solar and 1 GW onshore wind | High (+)
velopment
LEGAL
Anti-corruption legis- | Zero tolerance anti-corruption policy; no corruption cases detected in 2023 Medium
lation (+)
Labor legislation Full compliance with Azerbaijan Labor Code Low

Source: Compiled by author based on SOCAR Sustainable Development Report 2023 and 2024-

2025 analytical data

The external analysis reveals several critical strategic implications:
1. Energy Transition Imperative: The very high impact of technological and environmental factors
related to renewable energy and decarbonization necessitates fundamental business model transfor-

mation

2. Geopolitical Opportunities: Europe's diversification away from Russian gas creates substantial
growth opportunities for Azerbaijjani supplies

3. Price Volatility Risk: Continued exposure to hydrocarbon price fluctuations requires portfolio
diversification strategies

4. Demographic Challenge: Aging workforce (average age 44) and low gender diversity constrain
organizational capability development

4.3 Industry Analysis: Porter’s Five Forces

Table 2 applies Porter's framework to assess competitive dynamics:
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Table 2: Competitive Forces Analysis (Porter's Model)

Competitive Intensity | Analysis for SOCAR Strategic Response

Force

Rivalry among | Medium | Competition with regional national oil companies | - Diversify export geography - Focus on

existing  com- | (6/10) (KazMunayGaz, Turkmenneft), but protected posi- | supply quality and reliability

petitors tion through state support

Threat of new | Low High barriers to entry: capital intensity (56.7B for | - Strengthen infrastructure control -

entrants (3/10) STAR refinery), government regulation, resource | Strategic alliances
base control

Threat of substi- | High Growing competition from renewable energy | Critical: Active transformation to energy

tutes (8/10) sources, transport electrification and hydrogen | company with renewable portfolio
economy

Bargaining Low SOCAR controls own resource base; dependence | - Develop local equipment production -

power of suppli- | (4/10) on equipment and technology (Schlumberger, | Diversify suppliers

ers Baker Hughes)

Bargaining Medium | Large contracts with EU via TAP/TANAP | - Long-term contracts with indexation -

power of buyers | (6/10) strengthen buyer position,; customer base diversi- | Develop retail segment (206 filling sta-
fication reduces risks tions in Switzerland)

Overall Industry Attractiveness: 5.4/10 (moderate attractiveness requiring transformation)

Source: Compiled by author based on SOCAR Sustainable Development Report 2023

The competitive analysis demonstrates that while SOCAR maintains strong positions through ver-
tical integration and state support, the high threat from substitute enerqy sources and moderate overall
industry attractiveness necessitate strategic repositioning toward integrated energy provision rather
than exclusive hydrocarbon focus.

4.4 Internal Factor Analysis: Resource-Based View

Applying Barney's (1991) VRIN framework to assess SOCAR's strategic resources:

Table 3: VRIN Analysis of SOCAR's Key Resources

Resource/Capability Valua- Rare (R) | Inimitable (1) Non-substitut- | Competitive Advantage
ble (V) able (N)
Control of Azerbaijan'’s oil fields v v v (state monop- | ~ (energy sub- | Sustainable (short-term)
oly) stitutes)
Integration into European gas pipe- | v v (25 years con- | Sustainable
lines (TANAP/TAP) struction)
130+ years Caspian Sea experience | v ~ (can be ac-| ~ Temporary
quired)
Access to government financing v v (forre- | v v Sustainable
gion)
SOCAR brand v ~ ~ ~ Parity
Organizational culture ~ ~ ~ ~ Disadvantage (requires
transformation)

Source: Compiled by author based on SOCAR Sustainable Development Report 2023

The VRIN analysis reveals that SOCAR's sustainable competitive advantages rest primarily on
unique physical assets and state support, but achieving long-term viability requires developing dynamic
capabilities for energy transition.

4.5 SWOT Synthesis

Integrating external and internal analyses yields the following SWOT matrix:

Table 4: SOCAR SWOT Analysis

Strengths (S)

e Vertical integration: Full cycle operations from exploration to retail

e State support: 100% state ownership ensures strategic stability

e Geographic diversification: Presence in 5 countries

e Strategic positioning: Key role in East-West energy corridors (BTC, TANAP, TAP)

e Strong financial position: S1.2B reduction in credit obligations in 2024

Weaknesses (W)

e Declining proven reserves: Qil reserves decreased from 93.9M to 82.4M tons (2022-2023)

e Gender imbalance: Women comprise only 16% of workforce

e Hydrocarbon price exposure: 5301.2M revenue decrease in 2024 due to price volatility

e Aging infrastructure: Production facilities require modernization

e Low EBITDA margin: 7% (2024) versus 15-20% industry average

Opportunities (O)

e Energy transition: Agreements for 4 GW renewable energy development
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e Growing European gas demand: Agreement to double EU gas exports by 2027

e Digitalization: Industry 4.0 implementation can improve operational efficiency 15-20%

o New market expansion. Potential in Central Asia and Europe

e Hydrogen economy: Development of green hydrogen as new business

Threats (T)

e Geopolitical risks: Regional instability can affect export routes

e Global economic decarbonization: Long-term demand reduction for fossil fuels

e Price volatility: Unpredictability of oil and gas prices

e Technological risks: Falling behind in new production technologies

e Environmental regulation: Stricter emission requirements may increase operational costs
Source: Author's analysis based on SOCAR Sustainable Development Report 2023 and analytical

data
4.6 Dynamic Capabilities Assessment
Following Teece et al. (1997), we evaluate SOCAR's dynamic capabilities for transformation:
Table 5: Assessment of SOCAR's Dynamic Capabilities
Capability Develop- | Indicators Recommendations
ment
Level
Sensing  (identify- | Medium - Supervisory Board created 2021 - 585 employ- | - Create Strategic Foresight unit - Par-
ing opportunities) (6/10) ees trained on corruption risks - No systematic | ticipate in global energy forums - Ana-
foresight lyze disruptive technologies
Seizing (exploiting | High - Rapid contract signing with Masdar, ACWA | - Accelerate decision-making - Venture
opportunities) (8/10) Power (2023) - Launch of "Target Operating | fund for cleantech investments - Agile
Model" - $18.2B investment in Turkey transformation
Transforming (busi- | Medium - Energy transition initiated - 16,729 hours | - Mass workforce reskilling - Organiza-
ness model recon-| (5/10) Leadership Academy training - But 66% of | tional culture change - Innovation
figuration) workforce are low-adaptability workers stimulation (Innovation Lab)

Source: Compiled by author based on SOCAR Sustainable Development Report 2023

The dynamic capabilities assessment reveals that while SOCAR demonstrates strong capacity for
seizing identified opportunities, capabilities for sensing emerging trends and transforming the organiza-
tional model require significant enhancement to support the energy transition strategy.

5. Strategic Recommendations

5.1 Priority Strategic Directions

Based on the integrated factor analysis, we propose the following strategic priorities organized by

the SWOT framework:
Table 6: Strategic Priorities Based on SWOT Analysis
Strategy Factor Combination | Specific Recommendations Expected Effect
SO (Strength-Op- | Vertical integration | Develop full cycle green hydrogen production | Create new business with po-

portunity) + Energy transition (from renewable generation to export) tential S500M revenue by

2030

WO  (Weakness-

Reserve depletion +

Apply Al and machine learning to optimize oil

Increase extracted reserves by

Opportunity) Digitalization recovery (+5-10%) 8-12M tons

ST (Strength- | Financial stability + | Invest in CCS (carbon capture and storage) at | Achieve 30% emissions reduc-

Threat) Decarbonization existing fields tion by 2030 per commit-
ments

WT  (Weakness- | Low EBITDA margin | Operational Excellence Program. 10% cost re- | Increase EBITDA margin from

Threat) + Price volatility duction through process automation and opti- | 7% to 9-10% by 2027

mization

Source: Compiled by author
5.2 Digital Transformation Roadmap
Given the high strategic importance of digitalization identified in the PESTEL analysis, we propose
a phased implementation:
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Table 7: SOCAR Digital Transformation Roadmap (2024-2030)

Phase Period | Key Initiatives Invest- KPIs
ment
(5M)
Founda- 2024- - Unified ERP system implementation - Data | 50-70 100% centralization of corporate data
tion 2025 lake creation - Core process automation
Optimiza- | 2026- - Predictive analytics for equipment - RPA | 80-100 - 30% reduction in unplanned down-
tion 2027 for routine operations - Digital twins of oil time - 10% operational cost reduction
fields
Transfor- 2028- - Al-optimized extraction - Autonomous plat- | 120-150 - 5-7% recovery factor improvement -
mation 2030 form operations - Blockchain for supply 40% unmanned operations at facilities
chain

Source: Compiled by author
5.3 Decarbonization Program
To address the very high environmental factor impact, SOCAR requires a comprehensive decarbon-
ization strategy:
Table 8: SOCAR Decarbonization Program (2024-2050)

Target Metric Baseline Target Target Target Key Measures
(2022) 2030 2035 2050
Zero routine flaring 15% 0% 0% 0% - Gas collection network construction - Small gas
fared processing plants - Utilization for power genera-
tion
Emissions intensity re- | 100% -30% -50% -100% - Platform electrification - Use of renewable
duction (upstream) (base) sources - CCS technology
Corporate emissions | 100% -15% -30% -100% - Refinery enerqy efficiency - Transition to green
reduction (base) (net zero) | hydrogen - Offsetting residual emissions
Methane  emissions | Current -50% Near- zZero - LDAR programs - Equipment replacement - Con-
reduction level zero tinuous monitoring
Renewable share in | <1% 10% 25% 60% -4 GW solar and wind - 2 GW offshore wind - Hy-
enerqgy balance drogen projects

Source: SOCAR Sustainable Development Report 2023, p. 5, OGDC COP28 commitments

5.4 Human Capital Development Strategy

To address the demographic weakness identified in the SWOT analysis (average age 44, only 16%
women), SOCAR requires comprehensive talent management:

Short-term (2025-2030) Objectives:

e Reduce average employee age to 40 through active youth recruitment (minimum 2,000 annually)

e Increase women's workforce share to 25% (from 16% in 2023)

e Increase specialist and technical worker proportion to 35% (from 29.3% in 2023) through re-
skilling programs

e Ensure each employee receives minimum 40 hours annual training (4x increase from 9.76 hours
in2023)

e Create talent pipeline for all key leadership positions (100% coverage)

e Establish SOCAR Corporate University with accredited professional development programs

Medium-term (2030-2040) Objectives:

e Achieve generational parity: minimum 30% employees under 35, 40% aged 35-50, 30% over 50

e Reach 35% women in leadership positions, including at least 25% at senior management levels

e Deliver 60+ annual training hours per employee focusing on digital and green competencies

e Achieve 75%+ Employee Engagement Index (per Gallup methodology)

e Prepare minimum 500 specialists in renewable energy, hydrogen technologies and digitalization

e Create pool of at least 50 high-potential leaders ready for top management

e Position SOCAR as employer of choice in regional energy sector

6. Discussion and Theoretical Contributions

This study contributes to strategic management theory in several ways:

6.1 Integration of Classical Models in Transition Contexts

We demonstrate how classical strategic analysis frameworks (PESTEL, Porter's Five Forces, RBV,
VRIN) can be productively applied to analyze national oil company transformation in energy transition
contexts. The integration of these models provides comprehensive understanding of how external envi-
ronmental shifts (particularly regulatory and technological changes driving decarbonization) interact
with internal resource configurations to create both strategic imperatives and constraints.

6.2 Resource-Based View and Dynamic Capabilities
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Our analysis empirically supports Barney's (1991) proposition that sustainable competitive ad-
vantage derives from VVRIN resources, while also confirming Teece et al.'s (1997) argument that in rapidly
changing environments, dynamic capabilities to "integrate, build, and reconfigure internal and external
competences” become critical. SOCAR's case illustrates how resources providing advantage in one era
(e.qg., hydrocarbon reserves, production expertise) must be complemented by organizational capabilities
for transformation when paradigm shifts occur.

Specifically, we find that:

« Sensing capabilities require enhancement through systematic environmental scanning, participa-
tion in global energy forums, and analysis of disruptive technologies

« Seizing capabilities are relatively strong, evidenced by rapid contract formation with renewable
energy partners

e Transforming capabilities need substantial development, particularly regarding workforce re-
skilling and organizational culture change

6.3 Stakeholder Theory Application

Freeman's (1984) stakeholder theory gains empirical support through our analysis of how SOCAR
must balance diverse stakeholder interests: state revenue requirements, employee welfare, European en-
erqgy security needs, and global climate commitments. The company's ESG strategy represents practical
implementation of stakeholder theory, moving beyond shareholder primacy to multi-stakeholder value
creation.

6.4 Upper Echelons Theory

While our primary focus remains environmental and resource factors, the analysis also highlights
the critical role of top management characteristics in strategic transformation. SOCAR's Supervisory
Board establishment (2021) and Leadership Academy programs reflect recognition that leadership ca-
pabilities significantly influence organizational capacity to navigate transitions, consistent with Ham-
brick and Mason's (1984) upper echelons theory.

6.5 Contextual Considerations

Our findings must be interpreted within specific contextual parameters:

National Oil Company Context: SOCAR operates under full state ownership, which both enables
long-term strategic investment (free from quarterly earnings pressures) and constrains strategic auton-
omy (requiring alignment with national development objectives). This differs fundamentally from pub-
licly traded international oil companies.

Geographic and Historical Context: Azerbaijan's position in the Caspian region, its 130+ year pe-
troleum history, and its role in East-West enerqy corridors create unique strategic opportunities (e.g.,
pipeline infrastructure to Europe) not generalizable to all oil companies.

Transition Timing: SOCAR faces energy transition imperatives while operating in a region with sub-
stantial remaining hydrocarbon resources and markets with continued fossil fuel demand. This creates
different strategic calculus than for companies in markets with accelerated phase-out timelines.

7. Practical Implications

The research yields several actionable implications for practitioners:

7.1 For SOCAR Specifically

1. Accelerate Portfolio Transformation: Current renewable energy commitments (4 GW) represent
positive direction but should expand given the high threat from enerqgy substitutes identified in our Five
Forces analysis

2. Prioritize Dynamic Capability Development: Investment in organizational learning, workforce
reskilling, and agile structures should receive comparable priority to capital projects, as transformation
capabilities determine success of strateqy implementation

3. Strengthen ESG Integration: Move beyond compliance to strategic integration of environmen-
tal, social and governance factors as sources of competitive advantage and risk mitigation

7.2 For National Oil Companies Generally

1. Proactive Rather Than Reactive Transformation: Companies should initiate energy transition
strategies based on long-term trajectory analysis rather than waiting for demand destruction in core
businesses

2. Leverage Existing Strengths: Infrastructure, customer relationships, and operational capabilities
developed in hydrocarbon businesses can be reconfigured to support new enerqy businesses (e.q., hydro-
gen, CCUS, offshore wind)

3. Systematic Strategic Factor Analysis: Regular, disciplined analysis using frameworks like PES-
TEL, Five Forces, and RBV/VRIN helps identify strategic imperatives before they become crises
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7.3 For Policymakers

Our analysis highlights policy implications for governments overseeing national oil companies:

1. Enabling Transformation: Policies should facilitate rather than impede national oil company
diversification into new energy businesses

2. Balancing Revenue and Transition: Recognition that maximizing short-term hydrocarbon reve-
nues may conflict with long-term energy security and climate objectives

3. Supporting Workforce Transition: National education and retraining programs should align with
energy sector transformation needs

8. Limitations and Future Research

Several limitations constrain this study's scope:

8.1 Single Case Design

While SOCAR provides rich illustration of strategic factor dynamics, single case analysis limits gen-
eralizability. Future research should employ comparative case designs across multiple national oil com-
panies in different contexts (e.qg., Middle Eastern, Latin American, African NOCs) to identify universal
versus context-specific patterns.

8.2 Temporal Constraints

Our analysis captures SOCAR's strategic position at a particular moment (2023-2024) in a rapidly
evolving environment. Longitudinal research tracking strategy evolution over extended periods would
provide deeper insights into factor dynamics and capability development processes.

8.3 Level of Analysis

This study focuses on corporate-level strateqy without detailed examination of functional and busi-
ness unit strategies. Future research could investigate how corporate-level strategic factors translate
into specific functional area implications (e.g., technology strategy, marketing strategy, operations strat-
egqy).

8.4 Measurement Challenges

Some critical constructs (e.g., organizational culture, dynamic capabilities) resist precise quantifi-
cation. While we employed multiple data sources for triangulation, future research using primary data
collection and validated measurement instruments could enhance construct validity.

8.5 Recommended Future Research Directions

1. Comparative Analysis: Multi-case comparison of NOC transformation strategies across differ-
ent national and market contexts

2. Longitudinal Studies: Tracking strategic factor evolution and organizational adaptation over
time

3. Quantitative Modeling: Developing and testing quantitative models of relationships between
strategic factors and performance outcomes

4. Micro-Foundations: Investigating individual and group-level processes underlying organizational
capability development

5. Stakeholder Perspectives: Primary research examining how different stakeholder groups per-
ceive and influence strategic priorities

9. Conclusion

This comprehensive analysis of factors influencing business strateqgy formulation, using SOCAR as
an empirical case, yields several fundamental conclusions:

9.1 Multi-Factorial Nature of Strategy

Business strategy emerges from complex interactions among numerous external and internal fac-
tors, as well as top management characteristics and preferences. No single factor category (e.g., market
forces or resource endowments) fully determines strategic choices; rather, effective strategy requires
systematic consideration of multiple factor groups and their interactions.

9.2 Dynamic Capabilities as Critical Success Factor

In contexts of fundamental environmental change—particularly the global energy transition—sus-
tainable competitive advantage increasingly depends on dynamic organizational capabilities (sensing,
seizing, transforming) rather than static resource positions. Companies must develop systematic ap-
proaches to environmental scanning, rapid opportunity exploitation, and organizational renewal.

9.3 Integration of Classical Analytical Frameworks

Classical strategic analysis tools (PESTEL, Porter's Five Forces, RBV/VRIN, SWOT) remain valuable
when applied systematically and integrated comprehensively. Each framework illuminates different fac-
ets of strategic reality; their combination provides robust foundation for strategy formulation.

9.4 Imperative for National Oil Company Transformation
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National oil companies face strategic imperatives to transform from traditional hydrocarbon pro-
ducers to integrated energy providers capable of operating in decarbonizing economies. This transfor-
mation requires:

e Portfolio diversification into renewable energy and low-carbon technologies

e Development of new organizational capabilities and business models

e Substantial investment in human capital development and reskilling

e Strategic repositioning from resource extraction to energy service provision

9.5 Stakeholder Integration

Modern corporate strategy extends beyond narrow economic objectives to encompass multiple
stakeholder interests and sustainability imperatives. Successful strategies create long-term value for di-
verse stakeholders including shareholders, employees, customers, communities, and society broadly.

The case of SOCAR illustrates these principles concretely. The company's transformation from tra-
ditional oil and gas corporation to integrated enerqy company capable of operating in the global energy
transition reflects broader strategic paradigm shifts in the energy sector. SOCAR's ambitious sustainable
development strategy, presented at COP29 in Baku in November 2024, positions the company as a re-
gional leader in sustainable energy while demonstrating practical implementation of strategic renewal
concepts in contexts of fundamental industry paradigm change.

Success of this strategic transformation will ultimately depend on SOCAR's ability to integrate tra-
ditional hydrocarbon competencies with new capabilities in green energy, digitalization, and sustainable
development—precisely the dynamic capability development that strategic management theory identi-
fies as essential for sustained competitive advantage in turbulent environments.
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Abstract

Marketing determines the development of economic entities in the digital age. The article analyzes
the role of innovative digital marketing, key strategies (personalization, omnichannel, Al), challenges of
digitalization (information overload, data security) and business opportunities. A model of sustainable
marketing based on the trends of 2026 is proposed.

Keywords: digital marketing, personalization, omnichannel strategies, Al, economic transfor-
mation.

Introduction

Marketing is the most important part of the overall market activity, which affects the financial
and economic activities of each economic entity and determines the direction of its development. It de-
fines the main activities and rules of any economic entity, because this is especially important in business
organization. [1]

Innovative and digital marketing, which is developing under the influence of new information tech-
nologies, occupies one of the main positions in modern business at a time of changing economic relations.
This strengthens competitive advantages by increasing customer loyalty and optimizing costs in an envi-
ronment of economic instability. [8]

Innovative marketing is aimed at the constant development of new methods and techniques for
promoting marketing strategies that will allow an economic entity to successfully sell its products in a
modern, competitively developing market of goods and services. A distinctive feature of successful digital
marketing activities is that they are highly profitable in a competitive market and focus on significantly
lower advertising costs. Of course, it is appropriate to use creative solutions and digital technologies to
achieve high financial results.

Digitalization, which is currently taking place in all spheres of society, penetrates into all aspects
of the activities of modern economic entities, changing the way they interact with macro- and micro-
structures existing in the environment. This process is marked not only as a technological innovation, but
also as a fundamental change in all fields of activity.

1. Challenges of digitalization of marketing services

The global nature of digitalization and the fact that local economic actors are, in a certain sense,
part of the global economic system create new opportunities, as well as some challenges. These problems
also require marketers to find new solutions and adapt to new processes. [7]

At the same time, the process of digitalization creates new challenges in the organization of mar-
keting services, as well as opens up wide opportunities. Along with the rapid development of technology,
new directions are opening up for marketers.

Key challenge factors: [5]

« Information overload: the advent of the digital age brings information to the mass consumer that
can be used to organize marketing services. Processing large amounts of data requires special skills and
tools.

« Data security: As the amount of information increases, the risk of unauthorized dissemination or
misuse increases. Marketers face the pressure of strict privacy protection requirements.

« Technology dynamism: The pace of digital technology development is accelerating, requiring con-
stant updating of knowledge and flexibility.

* Increased competition: New technologies accelerate the competition for attention, demanding
creative content.

 Changing consumer behavior: digitalization is changing expectations, forcing us to re-evaluate
strategies. [6]
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* The speed of adaptation of an economic entity to the modern environment and the flexibility of
applying new methods of working with consumers are the main focus of the work of specialized special-
ists. [7]

2. The benefits of digital technology for business

The benefit of digital technologies for an economic entity is that they allow for a more accurate
and deeper understanding of consumer needs and behavior. The integration of innovative methods and
tools into marketing strategies is effective in establishing closer relationships with the consumer audi-
ence. [3]

This is achieved through the personalization of data-based offers, real-time communication in om-
nichannel ecosystems, and predictive analytics that allows you to predict trends and minimize risks. As a
result, customer loyalty increases, costs are optimized, and competitiveness in the global market is grow-
ing.

Key tools:

* Big data, Al and machine learning for segmentation and automation.

* Creating value ecosystems for sustainable development through the ethical use of data. It is a
unique tool for building customer-oriented, personalized, purposeful, mutually beneficial relationships
that strengthen market connections and retain customers.

Digitalization requires constant updating of marketing knowledge, adaptation to new technolo-
gies, and the search and implementation of innovative solutions to establish effective and interactive
relationships with the consumer audience.

In a globally competitive environment, it is critically important to create personalized user routes
based on deep data analytics, Al, and process automation.

3. Key digital marketing strategies

Important marketing strategies in the digital age include data-driven personalization, omnichannel
interaction, and the use of Al for predictive analytics. [3]

Strategy Description of the Advantage

Personalization and hy- Create customized offers in real time with big data and Al, | Increase loyalty and conversions

perpersonalization emotion analysis and biometrics.[15] [3]

Autonomous Al systems Platforms that independently design and optimize cam- Minimization of manual labor,
paigns. rapid adaptation. [8]

Emotional Marketing Focus on emotions through XR technology, voice search Increased engagement. [4]

and UGC in nano communities.
Micro-segmentation and Division into micro-groups with CDP for proactive commu- | Purchase forecasting [3]

smart CRM nication
Marketing automation Chatbots, email, social media for feedback. Simplification of processes. [9]
Interactive content Content for interaction after purchase. Increased profitability. [9]

Omnichannel (combining all channels into a single history-preserving system) provides a seamless
online/offline experience, increasing customer retention by up to 89%.[3]

Conclusion

The modern era is changing approaches to business through the global Internet, social media, and
data analysis. Digital tools allow marketers to adapt to innovation by focusing on personalization and
automation. The balance of challenges and opportunities strengthens the position of business in an un-
stable economy. It is recommended to invest in training, data ethics, and omnichannel platforms for sus-
tainable growth [9].
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Abstract

Calculations and models in the article show that the nearly fourfold superiority of the ten BRICS+
countries over the Group of Seven developed economies in terms of average annual GDP growth in 2000—
2024 is largely due to their more than twofold superiority in investment efficiency and fivefold superiority
in average annual total factor productivity (TFP) growth. The success of the BRICS+ countries as a whole
was ensured by improved public administration efficiency, the implementation of export-oriented indus-
trialization (primarily in the largest Asian countries — China, India, and Indonesia), significant progress in
the development of physical and human capital, and innovative development. Largely due to the dynamic
growth of China and India, which accounted for almost four-fifths (three-fifths and one-fifths, respec-
tively) of the BRICS+ countries’ GDP growth, the BRICS+ countries outpaced the Group of Seven in GDP
(based on PPP) by a third and in industrial production by more than two times. They also surpassed the
G7 in the value of high-tech exports and reached more than two-fifths and one-half the G7 level in total
factor productivity and the human development index, respectively. Although, starting in the early
2010s, the BRICS+ countries suffered from a slowdown in economic growth, caused, as calculations
show, mainly by a reduced contribution of external demand from slow-growing developed countries,
which imposed severe restrictions on exports from BRICS+ countries and other developing countries, the
BRICS+ countries as a whole over the past 10-15 years continued to outperform the G7 in investment
efficiency by three-quarters and in the average annual growth rate of total factor productivity by four
times.

Keywords: BRICS+, G7, investment efficiency, total factor productivity, public administration, ex-
port-oriented industrialization, innovative development.

Introduction

Humanity has entered a period of high geopolitical and economic turbulence, marked by major and
rapid changes. Among these changes is the significant increase in the role and influence of developing
countries (DCs) and their vanguard, the BRICS+ alliance, in the global economy and politics.

One of the global contradictions of our time is that over the past 60-70 years, since the onset of
the large-scale decolonization of Afro-Asian countries, only a small fraction of DCs (no more than 5-7%)
have managed to become developed countries (DCs). Developing countries and the BRICS+ group are
demonstrating significant, albeit uneven, successes in economic and social development, while experi-
encing numerous difficulties, largely related to the implementation of essentially neocolonial policies by
developed countries.

The world, alas, is (still) quite unforgiving. In the competition for survival/dominance, the more
efficient countries typically ultimately prevail. Although, over a given timeframe, countries that have
successfully mobilized their resources can achieve considerable success, it is interesting to clarify the ex-
tent to which the BRICS+ alliance as a whole has been able to achieve relatively sustained economic
progress greater than the G7, relying not only on extensive but also intensive factors of economic growth.
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Discussion
DRIVERS, TRENDS, AND DETERMINANTS OF ECONOMIC GROWTH
The ten BRICS+ countries (G10) and the seven RGs (G7), around which the main clusters of coun-
tries in the global community are beginning to form, are quite significant on a global scale. In 2024, they
(G10 + G7) accounted for over half of the total value of global exports of goods and services, approxi-
mately three-fifths of the accumulated volume of foreign direct investment and the world's population,
and two-thirds of its GDP (Figs. 1, 2).
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Fig. 1. Shares of G10 and G7 countries in global population, %

Each of the two groups of countries studied (especially the G10) is quite differentiated across many
economic parameters, the quality of institutions, and the specifics of their economic policies. Moreover,
while the G7 can be divided into two main types of civilizational development (Western countries and
Japan), the G10 has seven or even eight.

80
70
60 56,4 55, b7,
50
40
30

43,
35,2 ol 35,2

20 '

p r@%w B i

0

2000 2010 2024

9

28,8

EG10 EKHR G10-KHR G7 BEG10+G7

Fig. 2. Shares of G10 and G7 countries in global GDP, %

Based on the coefficients of variation for per capita GDP and GDP calculated for 2024, the BRICS+
group (79.5 and 150.4%, respectively) turned out to be more heterogeneous than the seven G10 coun-
tries. A system is considered heterogeneous if the coefficient of variation of its components, according
to the metric under study, is higher than 33%. (17.4 and 116.9%). Moreover, the core of the system—
China in the G10 and the United States in the G7—accounted for approximately half of the respective
group's GDP in 2024. While China's GDP was 2.3 times larger than the next-largest country in terms of
GDP, India, the United States' GDP was 4.5 times larger than Japan's.

The availability of official data on GDP in PPP for 2021 for all countries studied for the period
2000-2023 is subject to change. The inclusion of data on average GDP growth rates for 2024 in World
Bank statistical publications facilitates this task to a certain extent. However, numerous estimates have
appeared in the research literature indicating that for a number of countries, including China, the avail-
able official data on average GDP growth rates over the past 10-15 years, possibly due in part to under-
stated GDP deflators, are overstated by 1-2 percentage points. These estimates, partly based on a num-
ber of refined calculations, are of interest, although they require further verification. In determining
growth trends and key development performance indicators for the ten BRICS+ countries, we will rely on
official data, but, where possible, we will make adjustments for adjusted estimates. The contribution of
physical and human capital to the achievement of comparatively high rates of industrial and overall eco-
nomic growth in many of them is significant. GDP growth in China.
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In essence, many questions have accumulated regarding the available data on GDP dynamics in the
Republic of Sakha (Republic ... For the RG, where services account for a large share, it's not always clear
how and how reliably added value is calculated, or which deflators are used to convert gross output and
intermediate goods into constant prices to determine real GDP growth using the double-deflation
method. It's unclear how the changing quality of goods and services is assessed over time. China, with its
outstanding economic growth record, has attracted the attention of researchers attempting to clarify
the parameters of its dynamics. However, questions also remain regarding India and other RCs.

Although during the period under review, a significant number of BRICS+ countries were subject to
various fairly stringent sanctions and trade restrictions imposed by the collective West, the G10 countries'
implementation of export-oriented industrialization policies and their increased investment in physical
and human capital contributed to the achievement of comparatively high rates of industrial and overall
economic growth for many of them.

This is largely due to the significant increase in the G10 countries' government effectiveness index
(GEl). While the weighted average of the 6 IUEs for the seven RGs decreased by approximately 3 percent-
age points between 2000 and 2023 (including a percentage point decrease for the leading European
RGs), for the ten BRICS+ countries, on the contrary, it increased significantly — by 15 percentage points
(Figure 3). As a result, the G10 to G7 ratio in the IUE increased by more than a third — from 53% to 72%.
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Fig. 3. Dynamics of the G10 and G7 state efficiency index, 2000, 2010, 2023. Notes: The index ranges
from 0 to 100. W-G10 and W-G7 are the GDP-weighted average data on state efficiency for the G10
and G7, respectively.

To be fair, it should be emphasized that while the indicator in question increased by 19-26 percent-
age points on average for China, India, and Indonesia, and by 17-18 percentage points in the UAE and
Ethiopia (with different initial levels), it fell by 24-33 percentage points in Brazil, Iran, and South Africa,
for example. This, as noted, demonstrates the enormous differentiation of the G10 alliance in terms of
development parameters.

If for the G7 in 2000-2023, While the weighted average annual growth rate (AAGR) of industrial
sector production was only 0.6-0.7% 7 (including 1.1% in the USA and Canada, 0.7% in Germany, 0.3—
0.4% in France and Japan, 0.1% in the UK, and —0.1% in Italy), for the ten BRICS+ countries as a whole it
was almost an order of magnitude higher (5.9%). However, the spread of data for the G10 was as follows:
for China, India, and Indonesia — 8.6, 6.3, and 3.9%, respectively; for Egypt, Russia, and the UAE — 3.4,
2.8, and 2.5%, for Iran, Brazil, and South Africa— 1.9, 1.2, and 0.7%, and for Ethiopia (from a very low
start)— 12%. Overall, while industrial production in the G10 was 69% of that in the G7 in 2000, it reached
222% in 2023, more than tripling (calculated in 2021 PPP).

The significant successes of BRICS+, primarily due to the dynamic Asian trio (China, India, and In-
donesia), in industry, agriculture, and many service sectors, have meant that overall, from 2000 to 2024,
the average annual growth rate of GDP for the ten BRICS+ countries was almost four times higher than
that of the G7 (5.8% vs. 1.5%), while the volatility (coefficient of variation) of GDP growth rates (34%
vs. 128%) was four times lower (Figure 4).
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Fig. 4. GDP growth rates of G10 and G7, 2001-2024, %

While for the seven post-industrial developing countries, overall, the increase in GDP between 2000
and 2023 was due to less than one-fifth of the increase in production in the industrial sector and more
than four-fifths to progress in the services sector, for the BRICS+ countries as a whole, the contributions
of the primary, secondary, and tertiary sectors of the economy to GDP growth were 6%, 37%, and 57%,
respectively. It is easy to calculate that, during the period under review, the outperformance of the top
ten BRICS-7 developing countries in terms of CAGR of GDP was due not only to the successes of the
agricultural and industrial sectors (by 7%—-9% and 44%-46%, respectively), but also, to a significant ex-
tent, to the outpacing growth of the BRICS+ countries in the services sector.

According to our model calculations, between 2000 and 2024 The higher CAGR of GDP in the
BRICS+ countries compared to the G7 (5.8% vs. 1.5%) was approximately 30% higher due to a 1.5 times
higher capital investment rate (31% vs. 21%), but even more — 70% — to its 2.6 times higher efficiency. In
a number of BRICS+ countries, the capital investment rate was significantly higher than in the G7 coun-
tries (in China — 41%, in India — 31%, in Indonesia, Ethiopia, and Iran — 28—-30%), and the efficiency of
capital investment was higher than the G10 average (in China and India — 0.2—-11, in Egypt and Ethiopia
—-0.26-0.29, Table 1).

Table 1. Calculation of the contribution of capital investment rates and their effectiveness in ensuring
higher rates of GDP growth in the G10 countries compared to the G7 in 2000-2024.

Y% m, % f
relative units
G10 58 31,4 0,185
G7 1,5 21,3 0,07
G10/G7 3,9 1,5 2,6
Ln 1,36 0,41 0,95
% 7100 30 70

Higher GDP growth rates and investment efficiency in 2000-2024 across the BRICS+ countries
were largely determined by their higher average annual growth rate in the physical volume of goods and
services exports (6.3% vs. 2.7%) than in the G7 countries. In the two leading BRICS+ countries, China and
India, this growth rate reached 8.0% and 9.4%, respectively.

Overall, the BRICS+ countries’' positions in the Global Innovation Index (Gli; Fig. 5) have significantly
improved.
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Fig. 5. Change in the ranking of G7 and G10 countries in the global innovation index, 2012 and 2024.
According to two surveys, while each G7 country moved up the Gl ranking by an average of 6
positions between 2012 and 2024, the BRICS+ alliance saw its ranking rise by 14 positions. While the
average G7 ranking in 2024 is 12th, and the average G10 ranking is 59th, China has surpassed many G7
countries, including France, Japan, Canada, and Italy, ranking 11th.

8

5,8

6 4,3
! 3 3,5
4 21 24 23 4, 23 1.
5 1,5 09 11 ’ 0,7
y 0;50,20,3 IO,4 ’ 0,6 0 0,6
-2 & & & & & 0885303 s
2’ 2 9 x 9
NS % N 2
& N\
\L\'/b

HG10 mG7 mDelta

Fig. 6. Factors driving G10 growth outpacing G7 growth, 2000-2024, percentage points.

1. Calculated using the following formula:

GRY = a-GRK + (1 —a)-GRE + a-GRY-K + (1 —a)-GR(Y-E) sec + (1 —a)-GR(y—e) realloc,

where GRY, GRK, GRE are the average annual growth rates (AAGR) of GDP, physical (fixed) capital,
and employment, respectively; a-:GRK, (1-a)-GRE, a-GR(Y-K), (1-a)-GR(Y-E)sec, (1-a)-GR(Y-E)realloc are
the contributions to GDP growth of physical capital, employment, capital productivity, and PT in key
sectors of the economy, as well as PT due to the effect of labor movement to industries with higher PT.

2. TFl and TFP — the total capital and labor inputs and total factor productivity.

3. The formula for calculating the displacement effect.

4. According to our calculations, the elasticities of GDP growth with respect to physical capital (a)
and employment (1—a) are 0.4 and 0.6, respectively, for the G7 and G10 economies.

Our calculations using the model shown in Figure 6 show that while the contribution of total factor
productivity (TFP) to GDP growth in the seven RGs from 2000 to 2024 averaged 1/4, for the ten BRICS+
countries as a whole it was much higher — 2/5, and even according to adjusted data — 1/3.

The almost 9/10 lead of the ten RGs over the seven RGs in the contribution of total factor costs
was due to the superiority of the BRICS+ over the G7 in the contribution of physical capital. The BRICS+
countries' lead over the G7 in TFP contribution was entirely determined by the contribution of labor
productivity (LP), a third of which was achieved by the redeployment of labor from low- to higher-
productivity sectors.

As a result, over the first quarter of the 21st century, the BRICS+ countries' TFP levels, on average,
quickly caught up with the G7 — by approximately 2% per year, from just over 1/4 to over 2/5 (Figure 7).
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Factors Slowing Economic Growth in the BRICS+ Countries

The slowdown in economic growth in the BRICS+ countries since the early 2010s (according to the
World Bank, the CAGR of GDP has fallen by more than a quarter — from 7% in 2000-2010 to 4.9% in
2010-2024) is caused not only by the accumulation of errors and imbalances in their economic growth
models, but also largely by the exacerbation of long-term structural problems in the RG (related, among
other things, to the aging of the population, labor force, and capital stock) and the serious financial and
economic imbalances that arose in them following the global financial crisis of the late 2000s. Developed
countries, losing their competitive advantages, began to restrict the inflow of goods from the RS, impos-
ing sanctions against many of them, and the United States has practically declared a trade war on most
countries of the world, from which both the RG and the RS could suffer greatly in the short and medium
term. Calculations show (Fig. 8) that the slowdown in economic growth in the ten BRICS+ countries oc-
curred to a much greater extent (by 4/5) due to a decrease in the contribution of external demand than
as a result of a decrease in the contribution of domestic demand (by 1/5).
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Fig. 8. G10, 2000-2010 and 2010-2024: contribution of external and domestic demand factors to the
slowdown in the average annual GDP growth rate, %

A number of BRICS+ countries sought to compensate for the declining efficiency of capital invest-
ments, largely due not only, and perhaps not so much, to internal, but also to external factors discussed
above, by maintaining a high/increased rate (share of GDP) of capital investments (Table 2) —in India 30—
32%, in China the indicator increased from 38-39% in 2000-2010 to 42—43% in 2011-2024, in Indone-
sia— from 23-24 to 31-32%, in Ethiopia — from 25-26 to 33-34%.

Table 2. The impact of the contribution of capital investment rates and their efficiency on the slow-
down in economic growth in the G10 in 2011-2024 compared to 2000-2010.

v, % m, % f,
relative units
2011-2024 22., A 49 33,2 0,147
2000-2010 ez, B 7,0 28,8 0,243
A/B 0,7 1,15 0,60
n -0,36 0,14 -0,50
% 100 -39 139

According to calculations based on official data, the marginal capital intensity ratio of GDP growth
for the ten BRICS+ countries increased by two-thirds (from 4.1in 2000-2010 to 6.8in 2011-2024), while
according to adjusted data, it increased by three-quarters (from 4.4 to 7.7). However, although the effi-
ciency of capital investment in the BRICS+ countries as a whole has been declining, in 2011-2024 it was
approximately three-quarters (!) higher (and the marginal capital intensity ratio lower) than for the seven
RGs.
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According to our calculations, based on both official data (Fig. 9) and adjusted data, the very no-
ticeable slowdown in economic growth in the G10 countries since the 2010s is approximately half due
to a decrease in the contribution of both total factor costs (by 40% for fixed capital and by 60% for
employment) and TFP (in the same proportion — by 40% as a result of an increase in the rate of decline
in capital productivity and by 60% — a decrease in the rate of growth of PT).

However, the share of TFP contribution to GDP growth, when calculated using official data, re-
mained at approximately 2/5, while when calculated using adjusted data, it decreased significantly, by
1/5 - from 37% to 30%. Importantly, under both calculation options, the absolute and relative contribu-
tions of TFP to GDP growth for the BRICS+ group as a whole in 2010-2024 (primarily due to China, India,
and Indonesia) remained significantly higher than for the seven BRICS countries.
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Fig. 9. G10: factors slowing down GDP growth in 2010-2024 compared to 2000-2010, p.p.
The Main Consequences of Economic Growth in the BRICS+ Countries

Overall, the impressive, albeit uneven, economic progress of BRICS+ countries has had both positive
and negative consequences. Among the negative aspects, it is worth noting the significant growth of
aggregate debt, the increasing "ecological footprint," and the persistence—and, in some countries, the
worsening of social inequality during certain periods.

Due to various factors, including, strictly speaking, the largely unbalanced economic development
of BRICS+ countries, as well as the specific social evolution of countries in the top ten, such as South
Africa and Brazil, over the past 10-15 years, the average level of income inequality in the G10 has been
somewhat higher than that of the G7, while wealth inequality, while lower than the G7 average, has
shown a significant upward trend (Figure 10).
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Fig. 10. G10 and G7: Gini indices for income and wealth distribution, % Note: The Gini index ranges
from 0 to 100% (maximum level of inequality).

Thanks primarily to China's efforts, the share of the critically poor population across the top ten
countries decreased more than fivefold from the early 2000s to the early 2020s, from 1/2 to less than
1/10, while the share of the non-poor population (defined as daily per capita consumption over 56.85 in
2017 PPP) increased almost fourfold, from approximately 14% to 53%. However, those classified as poor
by this same criterion still make up 60-90% of the population in Egqypt, South Africa, Indonesia, India,
and Ethiopia.

According to our calculations and estimates, while the average number of years of adult education
increased by less than one-third, to 13—14 years, across the top ten countries between 2000 and
2023/2024, it increased by more than two-fifths, to 8-9 years. True, the gap in this parameter—
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approximately two-fifths—is still quite significant. Over the period under review, the BRICS+ countries
noticeably approached the level of the G7 in terms of life expectancy from birth: the gap narrowed from
11(67 vs. 78 years) to 7 (74 vs. 81 years) years.

From 2000 to 2024, the Human Development Index (HDI) in the top ten BRICS+ countries grew
rapidly, albeit from a very low level, at an average annual rate more than three times higher than that
of the G7 (2.6% vs. 0.8%), increasing from one-third to more than half the average for the latter. Over
the period under review, the HDI in the BRICS+ countries increased quite significantly—by more than 1.5
times—not only in China, but also in most BRICS+ countries (India, Eqypt, Iran, Ethiopia, and Indonesia).

As a result of the fact that, according to the available data, the Social Progress Index (SPI) for the
ten RGs in 2011-2023 was approximately ten times higher than for the seven RGs (1.1% vs. 0.1%, re-
spectively), the ratio of the BRICS+ alliance to the seven RGs in terms of SPI increased from 2/3 to 3/4
27

Conclusion

The BRICS+ alliance has achieved significant and widespread economic successes overall, thanks
not only to the multi-stage expansion of its membership (which is in itself very important), but also to its
comparatively rapid economic growth. In each of the BRICS+ countries, the average annual GDP growth
rate since the beginning of the century has been at least 1.5-2.0 times higher than the average for the
seven developed countries as a whole. In the latter, despite scientific and technological advances, due in
large part to the significant aging of the population, labor force, and capital stock, as well as the declining
effectiveness of public administration, average GDP growth rates have been lower than they were one
and a half to two centuries ago.

The significant — 4-5-fold — outpacing of the 10 BRICS+ countries over the 7 developed countries in
average GDP growth rates and per capita GDP over the past two decades was not solely or primarily due
to their generally low initial level of development. 28 Factors such as improved governance efficiency,
the successful implementation of an export-oriented industrialization strateqy by several major Asian
countries (China, India, and Indonesia), a significant increase in the share of investment in physical and
human capital, and progress in innovative development also played a significant role.

Overall, over the period under review, the 10 BRICS+ countries' outpacing of the 7 developed coun-
tries in average GDP growth rates was not solely due to extensive factors. Calculations show that more
than two-fifths of this growth is due to intensive factors: comparatively higher levels of investment effi-
ciency, dynamic growth in labor productivity, and total factor productivity (the average growth rate for
the G10 was almost five times higher than for the G7).

Largely due to the dynamic and large-scale growth of China and India, which accounted for almost
four-fifths (three-fifths and one-fifth, respectively) of the G10's GDP growth over nearly a quarter of a
century, the BRICS+ countries have surpassed the G7 in GDP by a third, in industrial production by more
than twice, have also surpassed them in the value of high-tech exports, and have reached over two-fifths
and one-half of the G7's TFP and Human Development Index levels, respectively.

The slowdown in economic growth in BRICS+ countries that began in the 2010s is, according to
calculations, largely due to the decline in external demand from slowly growing developed countries,
which are introducing increasingly stringent restrictions on exports from BRICS+ countries and other de-
veloping countries. To restore dynamic growth, BRICS+ countries should, in addition to intensifying their
efforts to achieve a new, more equitable global economic order, expand investment and trade coopera-
tion among themselves and other developing countries, intensify their efforts to implement inclusive so-
cial and economic reforms aimed at improving the quality of institutions, governance systems, and hu-
man capital, and expanding the capacity of domestic markets, which is already largely occurring as a
result of a reduction in the proportion of poor people and an improvement in their living standards.
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INFORMATION TECHNOLOG Y IMPLEMENTA TION IN HUMAN RESOURCE MANAGEMENT SYSTEMS: A
SYSTEMATIC FRAMEWORK AND PERFORMANCE EVALUATIONI

Rahimli Turkan Kamaleddin

Abstract

Purpose: This study develops a systematic framework for implementing information technologies
in human resource management (HRM) systems and proposes a comprehensive performance evaluation
system to assess implementation effectiveness.

Design/methodology/approach: The research employs a multi-method approach including system-
atic literature review, case study analysis of leading organizations (Yandex, Kapital Bank, PASHA Bank),
and development of a staged implementation model. Data sources include corporate reports, industry
surveys from KPMG and Deloitte, and organizational documentation covering 2020-2025.

Findings: The study identifies five critical failure factors in HR automation: automating chaos, ig-
noring employee input, system for system's sake, insufficient system flexibility, and inadequate manage-
ment support. A five-stage implementation model is developed: (1) current state audit and analysis, (2)
digitalization strateqy formulation and team engagement, (3) agile system selection and pilot implemen-
tation, (4) scaling and integration, and (5) monitoring and optimization. A comprehensive KPI system
spanning five dimensions (process performance, decision quality, user experience, financial metrics, and
strategic indicators) is proposed for evaluating IT implementation effectiveness.

Research limitations: The study focuses on 2020-2025 data, primarily examining Russian and Azer-
baijani organizations. Cross-cultural generalizability requires further validation.

Practical implications: The staged implementation model and KPI system provide HR practitioners
with actionable frameworks for digital transformation, reducing implementation failure risks and max-
imizing return on investment.

Originality/value: This research contributes a novel classification system for HR digital solutions
across seven functional categories and three integration levels, identifies and structures five barrier cat-
egories to digitalization, and develops the first comprehensive staged implementation model specifically
addressing organizational, technological, financial, competency, and cultural factors simultaneously.

Keywords: Human resource management, Digital transformation, HR technology, Implementation
model, Performance measurement, KPI system

1. Introduction

The digital revolution of the 21st century is rapidly transforming all production sectors and pro-
cesses, including human resource management (HRM). Information technologies have become critical
factors in enhancing HR process efficiency, optimizing costs, and improving the quality of human resource
management decisions (Bondarouk & Brewster, 2021). Organizations are undergoing digital transfor-
mation in workplace and business processes, implementing innovative technologies and adopting digital
methods for working with HR (Deloitte, 2024).

Despite significant investments in HR digitalization, approximately 25% of companies
acknowledge that recruitment automation tools have not delivered expected results (Stone & Dulebohn,
2018), indicating a substantial gap between the potential of information technologies and their actual
implementation in HRM. This research addresses this gap by developing a systematic implementation
framework and comprehensive performance evaluation system.

1.1 Research Problem and Objectives

The core research problem lies in the contradiction between the high potential of information tech-
nologies for improving HR management system efficiency and the insufficient effectiveness of their prac-
tical implementation. Despite active adoption of HR information systems, many organizations encounter
barriers that reduce HR process digitalization effectiveness.

The primary objective of this research is to develop methodological recommendations for effective
use of information technologies in human resource management systems based on analysis of current
digitalization status and identification of key barriers.

Specific research objectives include:

1. Examining the role of information technologies in the evolution of HR management concepts

2. Systematizing the classification of information technologies in personnel management

3. Assessing the digitalization level of HR processes in modern organizations
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4. Identifying key barriers and resistance factors to information technology adoption

5. Developing a staged implementation model for IT solutions in organizational HR processes

6. Proposing a KPI system for evaluating information technology implementation effectiveness

1.2 Research Contribution

This study makes several important contributions to HRM and information systems literature:

Theoretical contributions:

e Clarifies the classification of information technologies in personnel management by systematiz-
ing HRM digital solutions into seven functional categories and three integration levels

e /dentifies and structures five root causes of HR automation failure and five barrier categories to
digitalization

e Develops a comprehensive five-stage model for phased IT solution implementation in organiza-
tional HR processes

Practical contributions:

e Provides HR managers and specialists with actionable frameworks for developing digitalization
strategies

e Offers organizational leaders tools for making informed decisions about HR process digitalization
investments

e Delivers HR technology consultants and specialists with assessment frameworks and implemen-
tation guidance

2. Literature Review and Theoretical Framework

2.1 Evolution of HRM Concepts and Information Technology

The HRM system evolution has progressed through five distinct stages, each characterized by spe-
cific approaches to human resource management and corresponding technology applications (Odegov &
Rudenko, 2024):

Stage 1: Personnel Administration (1900-1960) - Personnel viewed primarily as production costs
requiring administrative control. Technology support limited to paper documents, card indexes, and reg-
istration journals.

Stage 2: Personnel Management (1960-1970s) - Expansion of HR functions to include workforce
planning, training organization, and performance evaluation. First computer systems enabled automa-
tion of timekeeping, payroll calculation, and personnel records, though systems remained expensive and
accessible only to large corporations.

Stage 3: Human Resource Management (1980-1990s) - Recognition of personnel as the organiza-
tion's most critical resource requiring investment and strategic planning. Development of first integrated
HRMS (Human Resource Management Systems) combining employee databases, payroll, training plan-
ning, and performance evaluation modules.

Stage 4: Human Capital Management (2000-2010) - Transition to viewing personnel as source of
added value and competitive advantage. Development of HCM (Human Capital Management) systems,
cloud-based HR platforms, employee self-service portals, e-learning systems (LMS), and collaboration
tools.

Stage 5: Digital Transformation of HRM (20 10s-present) - Comprehensive restructuring of all HR
processes based on advanced digital technologies, including:

e Artificial intelligence and machine learning for turnover prediction, candidate assessment, and
training personalization

e Big data and analytics for data-driven decision making

e Mobile applications for anytime, anywhere HR service access

e Robotic process automation (RPA) for routine operations

e Blockchain for HR operation security and transparency

e Virtual and augmented reality for immersive training and onboarding

e Internet of Things (loT) for security and work performance monitoring

e Chatbots and virtual assistants for automating employee interactions

2.2 Contemporary HRM Concepts in Digital Context

Digital transformation has catalyzed emergence of several fundamental HRM concepts:

Data-Driven HR: All significant HR decisions based on quantitative data analysis rather than intui-
tion or subjective experience. Organizations collect and analyze large volumes of employee data enabling
pattern identification, future trend forecasting, HR intervention personalization, and objective assess-
ment of HR program effectiveness (Sharma & Singh, 2025).
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Agile HR: Flexible approach to personnel management adopting Agile methodology principles from
software development, including iterative approaches, rapid adaptation to changing conditions, cross-
functional collaboration, continuous feedback, and self-organizing teams (Boriso glebskaya & Shikova,
2016).

Employee Experience Management: Treating the entire employee lifecycle as continuous journey
requiring careful design and optimization at each stage, from candidate acquisition through offboarding
(Malik et al., 2023).

Growth Mindset: Emphasizing continuous learning, talent attraction and retention, innovation cul-
ture promotion, and support for employee well-being and integration (Nechina, 2024).

Digital Employee: Transformation of personnel role in digital economy, characterized by high digi-
tal literacy, active use of digital tools, comfortable virtual team work, continuous self-learning through
online platforms, and career management through digital portals (Agrawal et al., 2023).

Al-Augmented HR: Harmonious combination of human and artificial intelligence capabilities,
where Al handles routine tasks while HR specialists focus on strategic planning, relationship building,
complex ethical decision-making, and organizational culture development (Zehir & Narcikara, 2020).

2.3 HR Technology Classification

Based on contemporary practice analysis, information technologies in personnel management can
be classified into seven functional categories:

Category 1: Recruitment Process Automation Systems - Including Applicant Tracking Systems
(ATS), video interview platforms, Al-based competency assessment tools, chatbots for initial screening,
and passive candidate sourcing tools.

Category 2: Onboarding and Adaptation Systems - Including online onboarding platforms, wel-
come portals, mentorship programs, career path simulators, and automated document workflow sys-
tems.

Category 3: Learning and Development Systems - Including Learning Management Systems (LMS),
corporate universities on digital platforms, gamified learning systems, microlearning platforms, virtual
reality simulators, social learning platforms, and adaptive learning systems.

Category 4: Performance Management Systems - Including goal-setting platforms (OKR, KPI), 360-
degree feedback systems, continuous performance management tools, performance monitoring dash-
boards, and recognition/rewards management systems.

Category 5: Employee Self-Service Portals (ESS) - Including personal accounts for HR data access,
leave/absence request systems, payroll access, internal communication platforms, internal mobility plat-
forms, and benefits management systems.

Category 6: Automated Personnel Management Systems - Including HRIS (Human Resource Infor-
mation Systems), electronic document management systems, electronic work books, timekeeping sys-
tems, and payroll systems.

Category 7: HR Analytics and Decision Support Systems - Including People Analytics platforms, pre-
dictive turnover analytics, engagement analytics, workforce planning tools, HR reporting dashboards,
and succession planning systems.

These categories can be implemented at three integration levels:

e Level 1: Point solutions (standalone systems for specific functions)

e Level 2: Integrated HCM systems (comprehensive platforms combining multiple functions)

e Level 3: Cloud platforms (next-generation systems with SaaS model, automatic updates, and
multi-tenant architecture)

3. Research Methodology

3.1 Research Design

This study employs a multi-method qualitative research approach combining systematic literature
review, case study analysis, and model development. The research is structured in three phases:

Phase 1: Literature Review and Conceptual Framework Development

e Systematic review of academic literature on HRM digitalization (2015-2025)

e Analysis of industry reports from KPMG, Deloitte, Gartner, and Forrester

e Development of HR technology classification framework

e [dentification of digitalization maturity model

Phase 2: Empirical Investigation

e Case study analysis of three organizations representing different sectors and scales

e Analysis of publicly available corporate reports and documentation
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e Examination of implementation practices and outcomes

e /dentification of barriers and success factors

Phase 3: Framework Development

e Synthesis of findings into staged implementation model

e Development of comprehensive KPI system

e Validation through comparison with existing frameworks

3.2 Data Sources

The research information base consists of:

Academic Literature: Scientific works by local and international authors in HRM, information tech-
nologies, and digital transformation, including works by Azerbaijani scholars on HRM fundamentals and
strategic aspects (Aliyev & Hamidov, 2013, Isgandarov et al., 2017; Jamaladdinov, 2025).

Industry Reports: Research results conducted by KPMG and Deloitte international networks on
global HR trends (KPMG, 2019; Deloitte, 2024).

Case Study Data: Open reporting data from Yandex, Kapital Bank, and PASHA Bank regarding their
HR technology implementation practices (AZERTAC, 2024, Huseynov, 2024, PASHA Bank, 2024a, 2024b;
PASHA Holding, 2025).

Temporal Scope: The research database covers 2020-2025, capturing the acceleration of HR digi-
talization during and after the COVID-19 pandemic.

3.3 Analytical Approach

The research employs multiple analytical methods:

e Systematic approach for comprehensive examination of HR digitalization

e Analysis and synthesis for processing literature and empirical data

e Comparative analysis for cross-case examination

e Structural analysis for identifying implementation stages and barrier categories

e Content analysis for examining organizational reports and documentation

e Expert assessment method for evaluating maturity levels

3.4 Research Limitations

Several limitations should be noted:

1. Temporal constraints: Focus on 2020-2025 period, though this captures critical pandemic-
driven acceleration

2. Geographical scope: Primary focus on Russian and Azerbaijani organizations

3. Data accessibility: Reliance on publicly available reports and documentation

4. Generalizability: Findings most applicable to similar organizational contexts

4. Empirical Findings

4.1 HR Digitalization Maturity Assessment

To evaluate digitalization levels, we developed a five-level maturity model:

Level 1 - Initial: Minimal automation, paper-based document management, spreadsheet prolifera-
tion, no integrated HR systems, fragmented and inaccessible HR data.

Level 2 - Basic Automation: Individual process automation (payroll, timekeeping), basic HRIS for
personnel records, partial electronic document workflow, online recruitment initiation, limited analytics
based on standard reports.

Level 3 - Integrated Automation: Integrated HCM system covering core HR processes, employee
self-service portals, basic HR analytics and reporting, LMS usage for online learning, ATS for recruitment
management, data-driven decision-making approaches.

Level 4 - Optimized Digitalization: Comprehensive automation of all HR processes, advanced ana-
lytics and predictive modeling implementation, data-driven HR service personalization, active mobile ap-
plication usage, HR system integration with other corporate platforms, data-driven HR culture.

Level 5 - Innovative Transformation: Al and machine learning application across all core HR pro-
cesses, proactive management based on predictive analytics, fully digital seamless employee experience,
continuous innovation and experimentation with new technologies, HR as technology leader impacting
entire organization, clearly measured and data-proven HR contribution to business outcomes.

4.2 Case Study Analysis

Three organizations representing different sectors and digitalization approaches were analyzed:

Case 1: Yandex (~20,000 employees, IT sector)

Yandex demonstrates the most mature HR digitalization model (Level 4-5), characterized by:

e Gamified learning: Yandex.Practicum platform with experience points, levels, achievements,
leaderboards, and exchangeable virtual currency
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e VR training: Immersive simulations for public speaking, technical scenarios, office tours, and team
building (research showed 60% improvement in retention)

e Innovation culture: Regular hackathons with 30+ innovations integrated into products over three
vears

e Knowledge sharing: Internal wiki, Q&A platform, tech talks repository, communities of practice

e Flexible work: Fully flexible schedules, 100% remote work options, results-oriented culture

e Advanced analytics: Dedicated People Analytics team, predictive models with 82% accuracy for
turnover prediction, A/B experimentation, integration with product metrics

Results: 8% turnover rate (2-2.5x below IT industry average), eNPS +45, 70-75% automated HR
operations, 25% internal mobility.

Case 2: Kapital Bank (5,000+ employees, 102 branches + 17 offices, banking sector)

Kapital Bank achieved significant operational excellence (Level 3-4) through:

e Document digitalization: 99% paperless document flow achievement

e Specialized HR portal: https.//hr.kapitalbank.az for candidate registration and applications

e Learning infrastructure: Human Capital Academy for systematic development programs

e Analytics capability: Centralized analytical data structure implementation

e International recognition: 2024 World HR Summit dual awards ("Best People-Focused CEQ" and
"Best Internal Communication Strategy")

Case 3: PASHA Bank (1,200+ employees, banking sector)

PASHA Bank emphasizes organizational culture transformation (Level 3-4) via:

e Agile methodology: Implementation across all HR processes as foundational organizational cul-
ture element

o Employee autonomy: Freedom to choose work location and methods, performance-oriented cul-
ture (outcomes over time)

e Strategic HR function: HR Expert Group for strategic analysis and Board recommendations

e Corporate systems: Experience with SAP and Oracle at holding level demonstrating technical
maturity

e COP29 participation: Showcasing digitalization expertise in governance and sustainable devel-
opment

Table 1: Comparative Analysis of HR Digital Transformation

Indicator Yandex Kapital Bank PASHA Bank

Employees ~20,000 5,000+ 1,200+

Digital  recruitment | 85-90% Specialized HR portal | Online with transparent proce-

level dures

Automated  opera- | 70-75% ~99% paperless Agile across all HR

tions

Al/ML usage Active (CV screening, 82% turnover pre- | Centralized analytics | HR Expert Group

diction)

Learning platform Yandex.Practicum, Gamification, VR Human Capital Acad- | Agile-based programs
emy

Employee  engage- | eNPS +45 High (2024  dual | High engagement

ment awards)

Turnover rate 8% (lowest in IT) Not disclosed Not disclosed

Internal mobility 25% Developed career | Work format autonomy
paths

4.3 Identification of Barriers and Failure Factors

Analysis revealed five root causes of HR automation failure:

Cause 1: Automating Chaos - Organizations implement systems without clear, well-defined pro-
cesses outside automation. This results in:

e Managers bypassing formal systems through instant messaging and email

e Tickets in ATS filled post-factum for formal compliance

e Actual processes conducted through old, familiar channels

e Excel spreadsheets maintained parallel to official systems

e System showing unreliable data, eroding trust

e Employees bearing double workload: filling reporting system and working through old processes

Root causes: Lack of clear process definition and standardization before automation, each HR spe-
cialist performing functions their own way, uncertainty in responsibility areas, absence of common un-
derstanding of "correct” execution, unrealistic theoretical process descriptions never tested.


https://hr.kapitalbank.az/
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Solution: Mandatory audit and mapping of existing processes before any automation, identification
of bottlenecks and inefficiencies, design of optimized processes (To-Be) with identified problem elimina-
tion, process standardization and clear procedure creation, testing new processes in pilot mode, only
then transition to automation after process stabilization.

Cause 2: Ignoring Employee Input - IT systems implemented by IT specialists without HR experience,
systems deployed top-down without participation from those who will use them daily.

Manifestations:

e System doesn’t meet users' actual work needs

e Interface non-intuitive, requiring many clicks for simple operations

e System terminology and workflow don't align with organization's familiar language

e System loaded with unnecessary functions while critical functionality missing

e User resistance and sabotage feeling forced to use inconvenient tool

e Low adoption rates, minimum system usage for formal compliance

Solution: User-centric approach with mandatory stakeholder involvement from project start, work-
shops with future users to identify needs and pain points, cross-functional project working group for-
mation, requirements formulation bottom-up based on real user scenarios, super users' involvement for
configuration and peer training, reqular feedback collection throughout implementation and post-
launch.

Cause 3: System for System'’s Sake - Automation decisions made based on trends, competitive pres-
sure, or desire to appear innovative, but system's concrete purpose not clearly defined.

Manifestations:

e No precisely defined business objectives for implementation

e Uncertainty about what problems system should solve

e Undefined goals and success metrics

e Unclear who will benefit from system daily and how

e System implemented for reporting to management about digitalization or demonstration pur-
poses

e Tool used pro forma, minimum required for compliance

e Employees don't see system's value for themselves, ignore it or use minimally

Solution: Strategic planning approach with clear business objective formulation linked to organi-
zational strategy (e.g., "reduce hiring time by 30%", "improve hiring quality by 20%", "increase engage-
ment by 15 points”), specific problem identification solvable through solution, success metrics (KPIs) tied
to implementation achievement, key stakeholder identification and value proposition formation for each
group, business case calculation with expected RO, regular goal achievement monitoring and corrections
when necessary.

Cause 4: Insufficient System Flexibility - Selection of inflexible, rigid systems unable to adapt to
organization's specific processes, implemented software too rigid, system inaccessible or requiring expen-
sive customization.

Manifestations:

e System only supports standard, pre-defined workflows not considering organizational specifics

e Any changes require vendor participation, time-consuming and expensive

e Inability to create custom fields, reports, or dashboards without programming

e System doesn't integrate with existing corporate platforms

e HR specialists forced to adapt processes to system limitations

e Workarounds and fixes sought for task completion

e Reversion to manual task management alongside system

e User frustration and disappointment

e Entire HR digital transformation slows

Solution: Careful selection with focus on flexibility, modern low-code/no-code configuration plat-
forms enabling HR specialists to independently configure systems, integration capability assessment and
APl availability verification, flexibility testing in real-world scenarios during trials, preference for cloud-
based solutions with regular vendor updates over on-premises systems, planning for system evolution
with ability to add functionality gradually.

Cause 5: Inadequate Management Support - Absence of active support and sponsorship from or-
ganization's top management for project.

Manifestations:

e HR digitalization project viewed as HR department initiative, not strategic organizational priority
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e Insufficient resource allocation (budget, time, people) for full execution

e Top management doesn't communicate project importance or demonstrate commitment

e Line manager level resistance not addressed due to lack of top-down pressure

e Project lacks executive sponsor with sufficient authority for decision-making and conflict resolu-
tion

e No defense or support for project at highest levels when difficulties arise

Solution: Strategic project positioning as strategic initiative aligned with business priorities, execu-
tive sponsor appointment at C-level/top management with active participation, project included among
organization's core priorities with regular leadership-level review, sufficient resources and top-quality
communication expected about project importance at all levels, steering committee with top manage-
ment representatives for strategic decisions, public recognition and celebration of project achievements
at key milestones.

Barriers to digitalization can be categorized into five groups:

1. Organizational barriers: Unclear digitalization strategy, lack of systematic approach, insufficient
management support, organizational structure not aligned with digital transformation

2. Technological barriers: Legacy systems difficult and expensive to replace, integration problems
with multiple HR systems, data quality issues (incompleteness, inconsistency, errors), requlatory compli-
ance requirements

3. Financial barriers: High acquisition and implementation costs, budget competition with other
investments, unclear business case and quick ROl requirement, difficulty measuring softer outcomes

4. Competency barriers: HR technology skills gap, shortage of People Analytics specialists with
data science skills, need for massive retraining of existing HR teams, competition with IT companies for
analytical talent

5. Cultural barriers: Resistance to changes, fear of losing relevance with automation, resistance to
transparency and accountability, preference for "how things have always been done”, distrust of algo-
rithms and Al in decision-making

5. Conclusion

This research addresses the critical gap between the high potential of information technologies for
improving HR management efficiency and the insufficient effectiveness of their practical implementa-
tion. Through systematic analysis of contemporary practice and development of comprehensive frame-
works, we contribute actionable knowledge for both theory and practice.

Key findings:

1. Evolution and impact: Information technologies have fundamentally transformed HR manage-
ment from administrative function to strategic partner, enabling data-driven decision-making, predictive
analytics, and enhanced employee experience.

2. Classification system: A comprehensive seven-category classification with three integration lev-
els provides structure for understanding the HR technology landscape and making informed selection
decisions.

3. Maturity assessment: The five-level maturity model enables organizations to assess current
state and chart paths toward higher digitalization levels.

4. Failure factors: Identification of five root causes (automating chaos, ignoring employee input,
system for system's sake, insufficient flexibility, inadequate management support) and five barrier cate-
gories provides roadmap for proactive risk mitigation.

5. Implementation framework: The five-stage model (audit, strategy, selection/pilot, scaling/inte-
gration, monitoring/optimization) offers systematic approach addressing organizational, technological,
financial, competency, and cultural dimensions simultaneously.

6. Performance measurement: The five-dimensional KPI system (process performance, decision
quality, user experience, financial, strategic) enables comprehensive evaluation of digitalization effec-
tiveness.

Theoretical contributions: The research advances HRM and information systems theory through
integrated classification framework, systematic identification of failure factors and barriers, comprehen-
sive staged implementation model, and balanced performance measurement system.

Practical contributions: HR practitioners gain actionable frameworks for: developing digitalization
strategies with clear business objectives, selecting appropriate technologies based on systematic criteria,
implementing solutions through structured phased approach, measuring effectiveness through compre-
hensive KPI system, and continuously optimizing based on data-driven insights.

Final recommendations:
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For successful HR digitalization, organizations should:

e Begin with thorough audit and analysis before technology selection

e Involve end users throughout process from strategy to optimization

e Focus on business objectives not technology for its own sake

e Select flexible, agile systems that can evolve with needs

e Secure strong executive sponsorship and adequate resources

e Adopt phased approach with pilot testing before full rollout

e Establish comprehensive measurement and continuous improvement practices

The future of HRM lies not in technology itself but in thoughtful integration of technology with
human capabilities, organizational culture, and business strategy. Organizations that successfully navi-
gate this integration through systematic approaches like the framework proposed here will achieve com-
petitive advantage through their most critical asset - human capital.
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Abstract

The article shows that artificial intelligence is an important tool of modern marketing. It is actively
used in educational activities. Therefore, researchers pay special attention to studying students' attitudes
towards platforms based on artificial intelligence. In this regard, the study of students'attitudes towards
the use of ChatGPT in academic activities is of great significance. The paper examines the role of
ChatGPT, as an artificial intelligence-based technology, in higher education. Based on the analysis of
significant literature on the research topic, the main variables of the study are presented: perceived ease
of use of ChatGPT, perceived usefulness of using ChatGPT, attitude towards ChatGPT, and behavioral
intention to use ChatGPT. Relevant hypotheses are also formulated, and a research model is developed.
As a result of the marketing research, the attitude of Georgian users towards the main variables of using
ChatGPT has been identified. The study's results revealed statistically significant relationships between
the variables mentioned above, confirming the hypotheses formulated in the article. The study's results
have theoretical significance, as they enrich the conceptual understanding of the use of artificial
intelligence in educational activities. The results of the study are also interesting in terms of practical
application. It will help people employed in the educational field to properly plan the use of artificial
intelligence, which will lead to greater involvement of students in the learning process.

Keywords: Perception of using ChatGPT, attitude towards ChatGPT, consumer behavior, marketing
research.

Introduction. ChatGPT (Generative Pre-trained Transformer) is an artificial intelligence-based
chatbot that provides automatic task completion, personalized learning, and relevant answers to
questions (Abbas et al., 2022, Mijwil & Aljanabi, 2023). Today, ChatGPT is considered a tool that
revolutionizes the management of academic processes, as it provides access to a huge amount of
information and knowledge (Cotton et al., 2024). Accordingly, students are more involved in the learning
process and the quality of their academic performance increases (Susnjak, 2022). The study of student
attitudes toward ChatGPT in academic contexts is a subject of current relevance and considerable
interest to higher education researchers. While recent studies on this topic are increasing, the
development of predictive models for student ChatGPT adoption remains limited (Hasanein & Sobaih,
2023; Abdi et al., 2025), particularly with respect to the incorporation of behavioral factors (Acosta-
Enriquez et al., 2024). Research on technology integration in education frequently employs various
models, among which the Technology Acceptance Model (TAM) is prominent (Papakostas et al.,, 2023).
TAM emphasizes variables such as perceived ease of use and perceived usefulness (Davis, 1989). Although
investigations into the factors influencing user behavior have been conducted in Georgia (Todua &
Dotchviri, 2015a; Todua & Dotchviri, 2015b; Todua, 2018a, Todua, 2018b; Matin et al.,, 2022), gaps
persist in understanding the impact of innovative technologies. In this research, attitude is examined as
a mediating variable, with specific attention given to behavioral intention as an emotional factor.
Therefore, this study aims to investigate the behavioral factors that influence students' intention to
utilize ChatGPT.

Literature review and development of research hypotheses. Perceived ease of use (PEU) refers to
the degree of mastery of a particular technology. It is a measure of students’ perceptions of how easy it
is to use various technologies for academic purposes (Venkatesh et al., 2003). Studies have shown that
ease of use has a significant impact on users’ intention to use Al-based tools, including ChatGPT (Garcia
de Blanes Sebastidn et al., 2022, Emon et al,, 2023). Perceived ease of use in the context of this study
describes the degree of difficulty of using ChatGPT, according to which students believe that ChatGPT is
easy to use and requires little effort (Strzelecki, 2024). As for perceived usefulness (PU), it refers to the
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degree to which an individual expects to accomplish certain tasks and achieve specific goals when using
a particular technology (Davis, 1989; Venkatesh et al., 2003). In an academic context, students are more
likely to use ChatGPT when it expands their capabilities to perform a particular task and thus contributes
to improving the learning process (Malinka et al., 2023).

Attitude is a critical factor within the Technology Acceptance Model (TAM) and exerts a direct
influence on an individual's intention to adopt new technologies (Foroughi et al, 2024). Attitude
represents an individual's evaluation, whether positive or negative, regarding the utilization of a specific
technology, thereby shaping their psychological predisposition (Foon et al, 2020). The positive
correlation between attitude and intention to use has been extensively documented in the contexts of e-
learning and chatbot adoption (Kwangsawad & Jattamart, 2022). Furthermore, behavioral intention
reflects the extent to which students plan to incorporate ChatGPT into their learning activities
(Maheshwari, 2024). Consequently, behavioral intention serves as a robust predictor of actual
technology use, as a user's intention manifests in their preparedness and inclination to engage with
ChatGPT in practical scenarios (Chai et al., 2021).

The above arguments allow us to put forward the following hypotheses:

H1: The perceived ease of use of ChatGPT has a positive impact on students' attitudes towards this
technology.

H2: The perceived usefulness of using ChatGPT has a positive impact on students' attitudes
towards this technology.

H3: Attitude towards ChatGPT has a positive impact on behavioral intention to use this
technology.

Research methodology. The research design was based on a quantitative research method, namely,
a consumer survey, and a questionnaire consisting of several structured questions was selected as the
research instrument. The variables and relevant statements selected based on the literature were
measured in the study. 3 statements of perceived ease (Venkatesh et al,2003; Strzelecki, 2024), 5
statements of perceived usefulness (Venkatesh et al., 2003; Foroughi et al., 2024), 2 statements of
attitude, 3 statements of behavioral intention (Salifu et al.,, 2024) were used for measurement.

The questionnaire used a five-point Likert scale (1=strongly disagree, 2=disagree, 3=neutral,
4=agree, 5=strongly agree). The survey was conducted using an electronic interview method. We used a
self-administered survey method in the study to avoid errors caused by the subjectivity of the interviewer.
The total population of the study was the population of Georgia, and the study area consisted of various
cities. Taking into account a 95% confidence interval and a 5% margin of error, a total of 390
respondents over the age of 18 were interviewed (231 of whom were women, 159 were men). The results
were processed using the statistical program SPSS 29. To determine the relationship between variables,
we used the regression analysis method (Malhotra, 2020).

Results. To test the hypotheses formulated above, we used regression analysis. First, we deter-
mined the influence of the independent variables, perceived ease of use and perceived usefulness, on the
mediating variable - attitude towards using ChatGPT (see Table 1). It turned out that this influence is
quite significant in both cases (F=234.236, P<0.001 and F=316.385, P<0.001). Accordingly, the first and
second hypotheses are confirmed.

Table 1 — Regression analysis of the influence of perceived ease of use and perceived usefulness on atti-
tudes towards using ChatGPT

Model Sum of Squares DF Mean Square F P
7 Regression 667.408 1 667.408 234.236 0.000
Residual 1105.528 388 2.849
Total 1772.936 389
Regression 796.340 1 796.340 316.385 0.000
2 Residual 976.596 388 2.517
Total 1772.936 389
Notes: Dependent Variable: Attitudes towards using ChatGPT;
Predictors (Constant): Perceived ease of use; Perceived usefulness

Source: formed by authors

We then examined how attitude toward using ChatGPT influences behavioral intention (see Table
2). It is clear that the effect of attitude toward using ChatGPT on behavioral intention is quite significant
(F=588.178; P<0.001), thus confirming the third hypothesis.
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Table 2 — Regression analysis of the influence of attitude towards using ChatGPT on behavioral inten-

tion
Model Sum of Squares DF Mean Square F P
7 Regression 4514.970 7 4514.970 588.178 0.000
Residual 2978.366 388 7.676
Total 7493.336 389
Notes: Dependent Variable: Behavioral intention;
Predictors (Constant):  Attitude towards using ChatGPT

Source: formed by authors

Conclusions. The present study indicates a favorable perception of ChatGPT's integration into
higher education. Research findings reveal that students hold positive views regarding the practicality
and utility of ChatGPT as a learning aid. A majority of students find the information generated by
ChatGPT to be beneficial, thereby fostering its active adoption in their learning endeavors. Students
demonstrate a readiness to incorporate ChatGPT technology into their academic pursuits, perceiving its
use as straightforward. Statistical analysis confirms the reliability of the research model. The study's
outcomes suggest that the selected characteristics of ChatGPT usage are pertinent to student
engagement. Consequently, the research possesses theoretical significance concerning the application
of ChatGPT as an artificial intelligence instrument in higher education. The practical application of these
research findings will enable stakeholders in artificial intelligence to broaden their comprehension of
ChatGPT technology and facilitate its active utilization.
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Abstract

This scientific and analytical work presents modern clinical and diagnostic data concerning the
most common malignant intraocular tumor in children — retinoblastoma. The issues of etiopathogenesis,
genetic and molecular features of this pathology, assessment of the role of biomarkers in diagnostics and
prognosis of the disease are covered in detail. Promising directions for the development of new and im-
proved diagnostic and therapeutic approaches, genetic causes of this pathology, possibilities of whole
genome sequencing for studying the mutation landscape, currently used classification systems of reti-
noblastoma, available possibilities of clinical screening are described. The publication shows that studies
of the molecular basis of the disease also led to deciphering subsequent events and, thus, to the discovery
of biomarkers and associated targeted therapies. In addition, improvements in molecular biology meth-
ods contributed to the development of effective methods of early diagnostics, genetic counseling and
disease prevention. The issues of visual acuity assessment and improving the quality of life of patients are
also comprehensively considered.

Keywords: oncology, ophthalmology, pediatrics, retinoblastoma, incidence, etiopathogenesis,
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classification systems, screening, visual acuity, biomarkers, RB1 gene, DNA, genome sequencing, diag-
nostics, treatment, quality of life, prognosis.

Retinoblastoma (RB) is a malignant tumor of the retina in young children.

The diagnostic criteria are as follows. Complaints and anamnesis: complaints of glow in the af-
fected eye when exposed to light, often noticed by parents when photographing a child with a flash
(white pupillary reflex, leukocoria, "cat's eye symptom"), convergent or divergent strabismus, deteriora-
tion of vision, redness, hemorrhages, change in eye color, pain (not a typical symptom). It is necessary to
clarify the duration of complaints, hereditary anamnesis.

Physical examination: general examination of the patient - pay attention to changes in the eye
(glow when exposed to light, symmetry of the orbits, is there exophthalmos, is the eye inflamed, color of
the pupil), assessment of the condition of internal organs and systems, palpation of peripheral lymph
nodes - to exclude metastases. Mandatory referral to an ophthalmologist for a complete ophthalmolog-
ical examination.

Laboratory tests: complete blood count - presence of anemia, moderate leukocytosis and acceler-
ated erythrocyte sedimentation rate (for the presence/absence of inflammatory changes); biochemical
blood test: liver function tests, levels of nitrogenous waste products, electrolytes, total protein and glu-
cose - for radiological diagnostics using a contrast agent. Instrumental tests: ophthalmoscopy with pupil
dilation under general anesthesia - is the most objective method for assessing the condition of the eye -
tumor size, location, prevalence, retinal detachment, condition of the optic nerve head; retinal camera -
documentation of the tumor process; Ultrasound Examination of the orbits - the presence of an intraoc-
ular formation with calcifications is a pathognomic sign, the presence of retinal detachment, signs of
growth into the orbit; Ultrasound Dopplerography of the orbits - presence of an intraocular formation
with calcifications, determination of the tumor's own blood flow, detection of the "cut off branch" symp-
tom, presence of retinal detachment, signs of growth into the orbit; X-ray of the chest organs, if necessary
in two projections if pneumonia is suspected; magnetic resonance imaging (MRI) of the brain and orbits
with contrast enhancement under anesthesia to determine the size of the formation, location, involve-
ment of the optic nerve, presence of intracranial foci. In the absence of MRI, computed tomography (CT)
of the brain and orbits may be performed, but this examination does not provide an objective assessment
of the condition of the optic nerve and brain; according to indications, CT/MRI of other parts of the body
in advanced cases with a long history [1].

RB is an intraocular tumor with hereditary and sporadic forms. 8,000 new cases of this ocular ma-
lignancy of the developing retina are diagnosed each year worldwide. The major gene responsible for
retinoblastoma is RB transcriptional co-repressor 1 (RB1), and it harbors a large spectrum of pathogenic
variants. Tumorigenesis begins with mutations that cause RB1 biallelic inactivation preventing the pro-
duction of functional RB protein (pRB) [2].

PRB is a multifunctional protein involved in a variety of processes regulating cell proliferation at
multiple levels including apoptosis, histone methylation and chromatin remodelling. Loss of function of
PRB in the retina is thought to lead to dysregulation of these events, resulting in uncontrolled cell prolif-
eration and chromosomal instability. The RB is the most common primary intraocular cancer of child-
hood, causing significant long-term sequelae. Loss-of-function mutations in RB1 are causally implicated
in RB development. RB1 was the first tumour suppressor gene to be isolated, in contrast to activating
oncogenes, which were characterised earlier. In humans, RB1 is located on chromosome 13q14.2, spans
approximately 180 Kb and contains 27 exons encoding a 928 amino acid nucleophosphoprotein, known
as pRB [3].

Depending on the type of mutation the penetrance of RB is different. However, in small percent of
tumors additional genes may be required, such as MYCN, BCOR and CREBBP. Additionally, epigenetic
changes contribute to the progression of RB as well. Besides its role in the cell cycle, pRB plays many
additional roles, it regulates the nucleosome structure, participates in apoptosis, DNA replication, cellular
senescence, differentiation, DNA repair and angiogenesis. Notably, pRB has an important role as a mod-
ulator of chromatin remodeling. In recent years high-throughput techniques are becoming essential for
credible biomarker identification and patient management improvement. In spite of remarkable ad-
vances in RB therapy, primarily in high-income countries, our understanding of RB and its specific genetics
still needs further clarification in order to predict the course of this disease and improve therapy. One
such approach is the tumor free DNA that can be obtained from the anterior segment of the eye and be
useful in diagnostics and prognostics. The field of ophthalmology genetics and genomics is expanding
fast and the accumulated knowledge aims to develop novel and improved diagnostic and therapeutic
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approaches. The specific molecular mechanisms behind eye diseases, including RB, are being recognized
every day, because it is important to understand their genetic causes and biological behavior in order to
improve clinical outcome. Genetic implications for more than 97% of all RB cases is the RB1 gene inacti-
vation. Although RB has been genetically characterized a long time ago, its molecular blueprint is still
incomplete and needs deeper investigation. Several classification systems are currently in use, for exam-
ple, the International Intraocular Retinoblastoma Classification (IIRC), International Classification of Ret-
inoblastoma (ICRB) and cTNMH (American Joint Committee on Cancer (AJCC)) and for extraocular dis-
ease, the International Retinoblastoma Staging System (IRSS) and cTNMH staging [2].

Davies H.R. et al. [3] in their study emphasize that the majority of RB1 mutations can be detected
by clinical screening. However, RB cases exist where mutations in RB1 have not been detected. Our col-
leagues used whole-genome sequencing to investigate the landscape of mutations in a cohort of sporadic
RBs, including cases where mutations in both copies of RB1 had not been previously identified. The re-
searchers looked for mutations in cancer driver genes and revealed a wide variety of structural rearrange-
ments disrupting RB1. In addition, they investigated mutation burden and specific mutation patterns
(mutational signatures), uncovering a treatment-related mutational signature in a tumour exposed to
chemotherapy. The power of whole-genome sequencing to identify RB1 mutations of all mutation types
can have significant relevance to the clinical management of RB patients and genetic counselling of their
families. The development of RB is thought to require pathological genetic changes in both alleles of the
RB1 gene. However, cases exist where RB1 mutations are undetectable, suggesting alternative pathways
to malignancy. The authors used whole-genome sequencing (WGS) and transcriptomics to investigate the
landscape of sporadic RBs derived from twenty patients, sought RB1 and other driver mutations and
investigated mutational signatures. At least one RB1 mutation was identified in all RBs, including new
mutations in addition to those previously identified by clinical screening. Ten tumours carried structural
rearrangements involving RB1 ranging from relatively simple to extremely complex rearrangement pat-
terns, including a chromothripsis-like pattern in one tumour. Bilateral tumours obtained from one patient
harboured conserved germline but divergent somatic RB1 mutations, indicating independent evolution.
Mutational signature analysis showed predominance of signatures associated with cell division, an ab-
sence of ultraviolet-related DNA damage and a profound platinum-related mutational signature in a
chemotherapy-exposed tumour. Most RB1 mutations are identifiable by clinical screening. However, the
increased resolution and ability to detect otherwise elusive rearrangements by WGS have important re-
percussions on clinical management and advice on recurrence risks.

The foundational work that explained the RB inheritance but also the concept of tumor suppressor
genes was originally published by Knudson in his seminal paper from 1971 Knudson's two hit model pro-
posed that one RB1 allele is lost or mutated in all cells and a second somatic mutagenic event affects
the remaining allele in a primitive retinal cell, thus initiating tumorigenesis [4].

With an average incidence of 1 in every 18,000 live births, RB is a rare type of intraocular tumour
found to affect patients during their early childhood. It is curable if diagnosed at earlier stages but can
become life-threateningly malignant if not treated timely. With no racial or gender predisposition, or
even environmental factors known to have been involved in the incidence of the disease, RB is often
considered a clinical success story in pediatric oncology. The survival rate in highly developed countries
is higher than 95% and they have achieved this because of the advancement in the development of diag-
nostics and treatment techniques. This includes developing the already existing techniques like chemo-
therapy and embarking on new strategies like enucleation, thermotherapy, cryotherapy, etc. Early diag-
nosis, studies on the etiopathogenesis and genetics of the disease are the need of the hour for improving
the survival rates. According to the Knudson hypothesis, also known as the two hit hypothesis, two hits
on the susceptibility RB gene is often considered as the initiating event in the development of the disease.
Studies on the molecular basis of the disease have also led to deciphering the downstream events and
thus in the discovery of biomarkers and related targeted therapies. Furthermore, improvements in mo-
lecular biology techniques enhanced the development of efficient methods for early diagnosis, genetic
counseling, and prevention of the disease [5].

As noted by Byroju V.V. et al. [5] with an ability to convert electromagnetic/ light energy to electri-
cal energy, the retina acts as a transduction screen that enables the visualisation of any object in front
of it by transmitting this electrical energy as nerve impulse to the cortical functioning centres. It layers
the innermost part of the eye and hosts various types of cells like rods and cones which are integral for
its proper functioning. Various diseases like retinal tear, retinal detachment, diabetic retinopathy, macu-
lar degeneration, retinitis pigmentosa etc. have been associated with retina and its impaired functioning.
One such disease is RB, the most common malignant intraocular tumour in children. RB is theorized to
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arise from the cones of the retina, which have certain properties that leave them rather susceptible to
tumorigenesis. Globally, 1 in every 16,000 to 20,000 live births is known to be afflicted by RB. Most of
the cases are diagnosed before the age of 5 and it accounts for 3% of all childhood cancers. Previous
studies indicated that there were significant differences in the incidence of RB based on gender, ethnicity,
and infections due to poor sanitation. The newer studies, however, deny significance of such differences
and consider RB to have similar incidence throughout the world. Despite being rare, RB gained interest
within the scientific community since RB1 gene is the first tumour suppressor gene to be discovered. In
its hereditary form, RB is associated with de novo mutations resulting in tumours at other foci in the body
which are termed ‘second primary tumours’ and is attributed to the role played by phosphorylated pRB.
Subjects with hereditary RBs are at a higher risk of developing other second primary tumours such as
osteosarcomas, melanomas etc.. Every form of RB, familial and sporadic has the RB gene mutated to
some extent resulting in the downstream processing of aberrant transcripts. RB1 gene is located on the
largest acrocentric chromosome, 13 and consists of 27 exons. Following transcription, pRB is formed and
gets involved in the regulation of cell cycle at the G1-S checkpoint. Phosphorylation essentially acts to
‘switch off’ RB tumour suppressor protein which results in deregulation of downstream molecular events
that eventually results in RB.

RB has been assigned various stages depending upon the progression of the disease and its poten-
tial for metastasis. The system was named IRSS where, the stage 0 often shows good prognosis with
treatment while stage IV shows poor outcome. During stage IV, the cancer is considered to be extraocular
and can lead to bulging out of the eye. When it comes to differentiating it into various types, the disease
can appear as unilateral, bilateral or trilateral. The chance of a patient developing a trilateral RB is 6 %
higher in case of bilateral RB as compared to unilateral and can be fatal in 50% of the cases. Another
classification of RB could be based on direction of progression of the disease; i.e. exophytic if the tumour
originates in the retina and spreads in the direction of the brain behind or endophytic if the tissue spreads
in an anatomic anterior direction [5].

In addition, a very important and even decisive aspect in the early diagnosis of RB is screening.
Screening of RB involves various tests for detecting the symptoms of RB. Leukocoria (sometimes referred
to as the ‘cat’s eye reflex’) can be detected by the presence of a white reflection in photographs or the
red reflex test. A simpler approach would be to use mobile phones for the same purpose where, such an
application exists in the form of an app called “White eye Detector” developed by Bryan Shaw. Performing
cover test detects the presence of strabismus while all other signs can be identified by a systematic visual
examination. Screening by an ophthalmologist is a necessity in children with a positive family history of
RB. Offspring and siblings of affected patients require regular screening examinations in childhood unless
genetic testing is done to rule out a gene mutation in which case the risk is similar to that of the general
population. Genetic counselling for families with RB can help determine the risk to future offspring and
whether other family members are at risk of developing the disease [5,6].

An ophthalmoscope view shows the optic disk, the physiological cup, the retinal vessels, the macula
and the fovea centralis so the tumour is quite easily identified. Non-invasive two dimensional and three-
dimensional real-time ultrasound techniques have eased detection significantly. Once the polymerase
chain reaction (PCR) was invented, it became easy to identify the batch deletion of exons in chromosome
no. 13 of the children whose parents carry the RB1 gene mutation. Quantitative multiplexing is an ad-
vanced form of the technique where several primers are used at the same time together to identify batch
deletions. Use of X Ray and CT has found its place in detection of RB relying on properties such as calcifi-
cation in the latter technique. Gadolinium contrast enhancement followed by MRI scanning is informa-
tive for tumor detection. Fat saturation is also very useful when fat has been suppressed at one time and
expressed at another time in anticipation of tumor nature. T1-weighted imaging with magnetization is
used for best results.

Fluorescein angiography is a technique that requires injection of a small bolus of fluorescent ma-
terial into the blood stream which finally reaches the ophthalmic artery. A specialized camera takes pic-
tures of the eye once it reaches there through the catheter using the fluorescence of the arteries of the
eye as a light source. Unsuccessful attempts at detecting RB using positron emission tomography (PET)
were made using Flourine-18-fluorodeoxyglucose (FDG) throughout many years. The conclusion that
FDG-PET is not currently widely established and does not provide any significant advantage over MR|/CT
except in metastasis rendered MR/ as the gold standard. Early detection using an ultrasonogram in-utero
to study the face and eyes can help in detection of the cancer, resulting in earlier detection and potential
cure [7,8].

Vempuluru V.S., Kaliki S. [6] a PubMed search was performed to identify articles published with
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specific reference to screening of neonates, infants and children for RB. It has been established that var-
ious devices and mobile phone-based applications based on altered red reflex are finding their way into
community screening. Diagnosis of RB by newborn eye screening is emphasized in several countries, and
red reflex is the most widely employed technique. At the same time several screening programs for early
detection of RB are evolving in the developing countries, but the practices are not uniform. Universal
newborn screening should be the norm. Newer tools and software can be utilized to screen infants on a
community scale. Focussed research on revolutionizing digital imaging for a versatile screening tool holds
promise for early diagnosis of RB.

RB is a cancer that can be cured if diagnosed at an appropriate time. The involvement of structures
beyond the retina and the vitreous humour should be taken into consideration as they have the potential
to progress into metastasis rapidly. The treatment of RB is often complex and involves decisions to be
made based on a number of factors including but not limited to the size of the tumour in various axes,
age of the patient, risk of secondary metastasis, previous attempts made at chemotherapy, toxicity of
the chemotherapeutic agent in the subject and laterality of the tumour. Treatment of RB includes the
following aspects [6,9]:

1. Enucleation. Complete removal of the eye that is affected by the tumour, or surgical excision is
termed as enucleation. It is the least conservative possible management and hence reserved for cases
that cannot be helped otherwise. Enucleation should be avoided in cases where salvage is possible with
other treatment modalities in an effort to preserve vision and improve conservation. For the first 2 years
after surgery, all patients undergoing enucleation must be carefully monitored for the risk of orbital re-
lapse. Hydroxyapatite implants coated with specialized polymers and have attachment sites for the ex-
traocular muscles are being implemented. Overall, enucleation was widely used and continues to be used
in cases where other treatment modalities are unhelpful.

2. Intra-arterial chemotherapy (IAC). Intra-arterial chemotherapy is safe and effective enough to
avoid enucleation. Modern microcatheter techniques are used to deliver chemotherapeutic agents, and
success is achieved with acceptable toxicity. Drug choices for this route of administration typically include
mephalan, topotecan hydrochloride, carboplatin, and methotrexate. This method is used as a primary or
secondary therapeutic intervention. Although intra-arterial chemotherapy is an effective treatment op-
tion, its limitations require the introduction of more sophisticated techniques. The efficacy of IAC is re-
duced in cases of extensive collateral meningeal vascular presence due to dilution of the agent in these
vessels. Collateral blood supply to the retina other than the ophthalmic artery is variable and affects
dose delivery. Catheterization of appropriate arteries requires skill, and technical difficulties may arise
that may reduce the delivery of intra-arterial chemotherapy.

3. Intravitreal chemotherapy (IVitC). Focused drug delivery to a vitreal seed hotspot is considered
precision intra-vitreal chemotherapy and is an emerging technique. Often used as an adjunct therapy to
IAC, in IVitC, drugs are delivered directly into the vitreous cavity in advanced stages of RB where vitreous
seeding occurs. A combination of chemodrugs such as melphalan and topotecan are the preferred mode
of treatment when tumour seeds recur in the vitreous and is found to be more effective than the respec-
tive individual treatments. While the presence of vitreous seeds is an indication for IVitC, contraindica-
tions include diffuse dispersion of the tumour seeds, invasion of the anterior chamber of the eye, hemor-
rhage into the vitreous humour, and secondary glaucoma. With the advent of nanoparticle delivery, 1VitC
has promising prospects in the management of RB.

4. Thermotherapy. This mode of treatment is often engaged for tumours of minor dimensions, not
exclusively for the eye. The usual dimension as indicated for thermotherapy alone is of a diameter of
maximum 4 mm. Diode system delivers infra-red rays either through the pupil or the sclera to destroy
tumour tissue by applying focused heat to induce necrosis. Ideal temperature of thermotherapy ranges
from 45-60 C. It is often used in conjunction with other treatment modalities such as chemotherapy.
Complications are seen in some cases which include but are not limited to atrophy of the iris, obstruction
of the retinal vein and detachment of the retina. Attempts were made to avoid thermotherapy as a single
modality in cases where seeding of the vitreous humour is observed.

5. Cryotherapy. Much like thermotherapy, cryotherapy is an adjuvant and used in conjunction with
other treatments. A RB tumour up to 3.5 mm in diameter and 2 mm in thickness could be treated with
cryotherapy. This therapy is contraindicated in cases with vitreous seeding and any tumour that has di-
mensions larger than the norm. The modality involves the application of triple freeze thaw technique
using liquid nitrogen.

6. External beam radiation (EBR). EBR is in the line of management of treatment for RB after enu-
cleation as an attempt to salvage the remaining eye. A high energy photon beam or electrons are
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delivered at an angle where the tumour has maximum exposure. Complications include cataracts, con-
Junctivitis, dry eyes and intractable glaucoma. Considering side effects such as new mutations, dry eyes,
keratopathy, retinopathy and optic neuropathy, EBR therapy is better restricted to extra ocular tumour
extension or if better alternatives are available, this could be completely avoided. Tumours can some-
times arise secondarily due to radiation exposure, however, development of new modalities of beam ra-
diation reduce such instances.

The authors emphasize that tumour regression should be followed up closely and the appearance,
size, location, and number of tumours documented during each examination have to be assessed. When
a tumour regresses after treatment, it can either appear as a white coloured calcific mass or as translu-
cent piece of flesh. In most of the cases, patients undergo examination under anaesthesia every 4 to 8
weeks until the age of 3, followed by less frequent examinations if the disease is found to be latent.

Ancona-Lezama D. et al. [9] in their publication emphasize that RB, the most common ocular ma-
lignancy in childhood, is lethal if left untreated. RB management remains complex, requiring individual-
ized treatment based on ICRB staging, germline mutation status, family psychosocial factors and cultural
beliefs, and available institutional resources. Management of RB remains in constant evolution and treat-
ment can vary among different centers worldwide. However, the same primary goals of protecting life
and preventing metastatic disease, followed by globe preservation, and finally optimization of vision are
commonly shared among RB specialists. The currently used therapies maintain excellent survival rates
when disease is identified in the localized intraocular stage, while newer therapies have been focusing
on additional improvement in globe preservation and providing the best possible visual acuity outcome.
The refinement of these curative strategies has led to unprecedented cure rates and globe salvage in
centers where a complete armamentarium of treatment options is available.

As noted in their study by Zhang R. et al. [10], RB is the most common intraocular malignancy in
childhood. With the advanced management strategy, the globe salvage and overall survival have signifi-
cantly improved, which proposes subsequent challenges regarding long-term surveillance and offspring
screening. This cohort study included RB patients who visited Beijing Tongren Hospital from March 2018
to January 2022 for deep learning algorism development. Clinical-suspected and treated RB patients
from February 2022 to June 2022 were prospectively collected for prospective validation. Images from
the posterior pole and peripheral retina were collected, and reference standards were made according
to the consensus of the multidisciplinary management team. A deep learning algorithm was trained to
identify “normal fundus”, “stable retinoblastoma” in which specific treatment is not required, and “active
retinoblastoma” in which specific treatment is required. The performance of each classifier included sen-
sitivity, specificity, accuracy, and cost-utility. A total of 36,623 images were included for developing the
Deep Learning Assistant for Retinoblastoma Monitoring (DLA-RB) algorithm. In internal fivefold cross-
validation, DLA-RB achieved an area under curve (AUC) of 0.998 (95% confidence interval [Cl] 0.986-
1.000) in distinguishing normal fundus and active RB, and 0.940 (95% CI 0.851-0.996) in distinguishing
stable and active RB. From February 2022 to June 2022, 139 eyes of 103 patients were prospectively
collected. In identifying active RB tumours from all clinical-suspected patients and active RB from all
treated RB patients, the AUC of DLA-RB reached 0.991 (95% CI1 0.970-1.000), and 0.962 (95% Cl 0.915-
1.000), respectively. The combination between ophthalmologists and DLA-RB significantly improved the
accuracy of competent ophthalmologists and residents regarding both binary tasks. Cost-utility analysis
revealed DLA-RB-based diagnosis mode is cost-effective in both RB diagnosis and active RB identification.
In conclusion, the authors point out that DLA-RB achieved high accuracy and sensitivity in identifying
active RB from the normal and stable RB fundus. It can be used to surveil the activity of RB during follow-
up and screen high-risk offspring. Compared with referral procedures to ophthalmologic centres, DLA-
RB-based screening and surveillance is cost-effective and can be incorporated within telemedicine pro-
grams.

A very important issue is the question of preserving vision in this pathology.

Sinenko I.L. et al. [11] in their work they say that it is currently treated with a limited number of
drugs, adapted from other pediatric cancer treatments. Drug toxicity and relapse of the disease warrant
new therapeutic strategies for these young patients. In this study, researchers developed a robust tumor-
oid-based platform to test chemotherapeutic agents in combination with focal therapy (thermotherapy)
—a treatment option widely used in clinical practice — in accordance with clinically relevant trial proto-
cols. The model consists of matrix-embedded tumoroids that retain RB features and respond to repeated
chemotherapeutic drug exposure similarly to advanced clinical cases. Moreover, the screening platform
includes a diode laser (810 nm, 0.3 W) to selectively heat the tumoroids, combined with an on-line system
to monitor the intratumoral and surrounding temperatures. This allows the reproduction of the clinical
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settings of thermotherapy and combined chemothermotherapy treatments. When testing the two main
drugs currently used in clinics to treat RB in our model, authors observed results similar to those clinically
obtained, validating the utility of the model. This screening platform is the first system to accurately
reproduce clinically relevant treatment methods and should lead to the identification of more efficient
drugs to treat RB.

Schaiquevich P. et al. [12] in their work they say that the management of RB, the most common
intraocular malignancy in children, has changed drastically over the last decade. Landmark develop-
ments in local drug delivery, namely, safer techniques for intravitreal chemotherapy injection and oph-
thalmic artery chemosurgery, have resulted in eye globe salvages that were not previously attainable
using systemic chemotherapy or external beam irradiation. Novel drugs, oncolytic viruses, and immuno-
therapy are promising approaches in the treatment of intraocular RB. Importantly, emerging studies of
the pattern of tumor dissemination and local drug delivery may provide the first steps toward new treat-
ments for metastatic disease. Our colleagues reviewed recent advances in RB treatment, especially with
regard to local drug delivery, that have enabled successful conservative management of intraocular RB,
as well as emerging data from preclinical and clinical studies on innovative approaches that promise to
lead to further improvement in outcomes, namely, the mechanisms and potential uses of new and repur-
posed drugs and non-chemotherapy treatments, and future directions for therapeutic development.

The authors emphasize that RB has been selected as a priority tumor by the World Health Organi-
zation for its Global Initiative for Childhood Cancer. Despite being highly curable at early stages, it may
be fatal if left untreated. Eye-globe salvage treatments have substantially evolved over the last few dec-
ades, making intraocular RB the most curable of all pediatric cancers in high-income countries. The de-
velopment of local drug delivery methods that maximize chemotherapy exposure in the retinal, sub-
retinal, and vitreous spaces, namely ophthalmic artery chemosurgery (OAC) and a safety-enhanced tech-
nique for intravitreous (IVi) injection, have resulted in an unprecedented rate of eye globe and vision
preservation. Importantly, these new local treatments result in very high concentrations of chemother-
apy in the retina and optic nerve as shown in preclinical models, preventing dissemination to the central
nervous system (CNS). So far, after more than a decade of continuous use at major clinical centers around
the world and after more than 200 articles published in the field, IVi and OAC have been proven safe
without increasing the risk of metastatic dissemination. By eliminating the use of external beam radio-
therapy and systemic chemotherapy, these treatments have improved long-term survival by reducing the
incidence of treatment-associated severe toxicities, the risk of secondary malignancies, and related
deaths. In contrast to this exceptional improvement in treatment outcomes, children with disseminated
RB have few therapeutic options, generally limited to high-dose chemotherapy, stem cell transplant, and
local radiotherapy. Even worse is the scenario for patients with metastasis in the CNS, as these patients
seldom survive even with intensive therapies. Thus, newer treatments and improved methods of target-
ing drug delivery to the CNS may improve outcomes. Examples of CNS-targeted routes include intrathecal
(IT) and intraventricular (IVt) injection, which ensure direct delivery of chemotherapy to the cerebrospinal
fluid, circumventing the blood-brain barrier. OAC may also be useful in patients with orbital RB with
massive optic nerve and chiasmatic tumor involvement because of maximal local exposure to chemother-
apy as shown in animal models. Future clinical assessments are necessary to determine the role of local
chemotherapy delivery in disseminated RB. In all cases of intraocular and extraocular disease, there is a
need for new therapies that are more effective and carry less risk of toxicity. New treatment modalities,
namely, targeted therapies, immunotherapy, and oncolytic viruses are emerging as possible non-chemo-
therapeutic options. These novel treatments may further reduce the use of cytotoxic agents, potentially
leading to even higher ocular preservation rates, reduced toxicities, and prevention of tumor dissemina-
tion. Identifying high-risk features associated with tumor progression and metastasis by histopathologi-
cal analysis of the enucleated eye is critical for selecting appropriate management. These approaches
may soon be supplemented by circulating tumor DNA (ctDNA) analysis, which may be an early and non-
invasive prognostic biomarker of treatment response and risk of occult extraocular dissemination. In ad-
dition, ctDNA may be helpful in noninvasive genomic profiling, especially to identify patients with the
subtype 2 molecular signature who have an increased risk of extraocular relapse. In conclusion, the re-
searchers emphasize that treatments that have evolved over the last century have led to striking changes
in the treatment paradigm for this ocular tumor. Advances in the knowledge of its tumor biology and
drug response and the development of new routes of drug delivery promise to lead to additional new,
more effective, and less toxic therapies in RB [12].

Warda O. et al. [13] in their work they say that the assessment of vision has a growing importance
in the management of RB in the era of globe-conserving therapy, both prior to and after treatment. As
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survival rates approach 98-99% and globe salvage rates reach ever-higher levels, it is important to pro-
vide families with information regarding the visual outcomes of different treatments. As part of a holistic
approach, it is essential for clinicians to understand the impact of various treatment modalities on vision,
as severe visual impairment, particularly in bilateral cases, can negatively impact the child’s development
and overall well-being. Although family counselling often appropriately centres on saving the child’s life,
it is important not to let the consideration of visual outcome fall by the wayside, as this is an additional
piece of information that families find useful to help guide their decisions. As the authors note visual
assessment in infants can be difficult. While Snellen visual acuity is used by many studies in the ophthal-
mic literature, this method of quantification requires children who are old enough (often over 5 years) to
co-operate. Given that RB primarily affects infants and young toddlers, methods of vision assessment
need to be tailored to this age group.

Age-appropriate visual acuity (VA) assessment can be performed using standard orthoptic tech-
niques including Cardiff Cards, Keeler Cards, Kays picture tests and Single Sheridan Gardner Tests. When
possible VA should be assessed monocularly. An encouraging and animated approach is used to maximise
the engagement and co-operation of the child during VA assessment. As children with RB grow older, the
choice of VA assessment tool should similarly evolve to ensure the most refined quantification possible.
At presentation, children with RB are often seen on an urgent basis at the RB unit, which in many cases
requires them to travel a significant distance. In our service, the visual assessment is performed by the
orthoptist on presentation as well as at every ophthalmological evaluation during treatment; unless sys-
temic chemotherapy, in which case visual assessment is performed after the final cycle. When RB is in
remission, a visual assessment is performed at each follow-up appointment, this takes place before the
examination under anaesthesia to avoid the child and family travelling great distances twice. The assess-
ment can prove difficult particularly for starved children before their anaesthetics, so it may be necessary
to settle for binocular VA in this instance. If the quantitative assessment is not possible, qualitative meth-
ods are used i.e. fixing and following a light and different-sized target to assess for a fixation preference.
During the active treatment phase, the timing of visits depends largely on the treatment modalities em-
ployed. In the later years when there is no longer ongoing active RB treatment, the frequency of visits
may in some cases be driven by the need to monitor for or manage amblyopia. In addition to the subjective
methods of assessing VA mentioned above, electrodiagnostic studies may occasionally be helpful. Elec-
troretinograms (ERGs), visual evoked potentials (VEPs) and fundus fluorescein angiography (FFA) have
been found to be particularly useful in assessing for retinal toxicity and visual loss following the use of
intra-arterial chemotherapy in eyes with tumour-free foveolae. Whilst ERGs are recognised not to corre-
late with vision, VEPs have a role in infants where the foveola is not involved. In fact, VEP Spatial Fre-
quency is better than behavioural methods up to the age of 3 and is a useful adjunct to behavioural
methods in this age group when assessing novel treatments and their impact on vision [13].

In addition to appropriate timely VA assessment, screening at-risk children plays an important role
in optimising visual outcomes as early diagnosis correlates with smaller tumours. Consensus-based guide-
lines for screening are stratified by risk category, with high-risk children being screened at 2 weeks of
age and repeated every 2-4 weeks initially and then at progressively long intervals until 5-7 years of age.
While low-risk screeners are examined primarily within 4 weeks and follow-ups are dependent on genetic
testing and are often awake examinations. In their conclusions and recommendations, the authors em-
phasize that with the increased rates of globe salvage, visual outcomes have become an integral part of
planning the management for children with RB. In some situations, enucleation is still the most appro-
priate treatment, but with globe-conserving therapy, there is a need for information for patients and
physicians alike to make informed decisions. Specialised orthoptic assessments to check visual acuity for
children with RB has a very important role in the management of those cases. Thus, the prediction of the
visual potential for both eyes needs to be tailored for each patient and be part of the parents’ discussion
and counselling. Tumour location and grading at presentation are the most important predictors of long-
term visual prognosis. Age-appropriate visual assessments in infants and children with RB are important
in safety profile data for new treatments. Families can be effectively counselled using the visual out-
comes from treatment and where, appropriate visual rehabilitation and support can be provided, in par-
ticular liaison with nurseries/schools and local visual impairment teams [13].

As Gurney S.P. et al. [14] note in their work the goals of RB treatment are primarily to preserve life
by curing the disease and preventing extraocular spread and distant metastases. Advances in treatment
modalities over the past decades have improved survival rates and the goals have advanced further to-
wards preserving eyes and improving visual outcomes. A cautious approach is therefore required to avoid
changing a child’s condition from that of an intraocular disease, when management is largely focused
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on avoiding incidence, to extraocular disease, when mortality is a significant concern. The authors point
out that just over a decade ago, entering an eye with viable tumour was considered an absolute contra-
indication in most centres around the world. However, intraocular procedures on eyes with active disease
are now performed routinely and safely, with an acceptably small risk of complications. Intravitreal ad-
ministration of chemotherapy is now a well-established treatment modality for vitreous disease. More
invasive intraocular surgery, such as pars plana vitrectomy and endoresection have been reported by a
small number of authors for atypical circumstances, including refractory disease in a child with only one
eye or when a family refuses enucleation. The place of such treatment in current practice is not estab-
lished and the subject of much debate. Several surgical innovations have made intraocular procedures
safer and minimised the risk of extraocular spread and metastasis. These include clear corneal incisions
where possible, the use of chemotherapeutic agents in irrigation fluid during surgery and delivered to
entry sites (often in combination with cryotherapy) at the end of the procedure and the prophylactic use
of intravitreal chemotherapy before and after surgery. It is likely that, with the further development of
safer surgical techniques, the indications for intraocular surgery in active RB will continue to broaden.
Likewise, the risk-benefit analysis for intraocular surgery for inactive disease may change and result in
earlier interventions to improve visual outcomes or to manage the ocular sequelae of the disease or iat-
rogenic complications of the treatments used in the active stage of RB.

Interesting data on the contribution to scientific research on RB were obtained through a biblio-
metric analysis by Gu X. et al. [15]. In their study, they attempted to analyze the research trends in the
field of RB and compare the contribution of different countries, institutions, journals and authors. They
extracted all publications concerning RB from 2001 to 2021 from the Web of Science database. Mi-
crosoft Excel and VOSviewer were employed to collect publication data, analyse publication trends, and
visualize relevant results. A total of 1,675 publications with 30,148 citations were identified. The United
States contributed the most publications (643) and citations (16,931 times) with the highest H-index
value (67) as of February 4, 202 1. China ranked second in the number of publications (259), while ranking
fourth in both citations (2,632 times) and the H-index (26) ranked fourth. The British Journal of Ophthal-
mology was the most productive journal concerning RB, and Abramson DH had published the most papers
in the field. Keywords were categorized into three clusters,; tumor-related research, clinical research, and
management-related research. The keywords “intravitreal,” “intraarterial,” and “intravenous” appeared
the most frequently, with the average appearing year being 2018.1, 2017.7, and 2017.1, respectively.
Management-related research has been recognized as a heavily researched topic in the field. The study
has demonstrated global trends in RB research. It has been established that the United States has been
at the cutting edge of the field based on its role as the lead contributor. Despite the considerable number
of publications in China, the quality of the publications requires further improvement. Novel progress can
be uncovered in the British Journal of Ophthalmology and Ophthalmology. Abramson DH and Shields CL
are regarded as excellent candidates for academic collaboration in the field. Chemotherapy-related re-
search has received the most attention previously and currently; furthermore, it may still be considered
in the near future as the latest hotspot.

Regarding the quality of life of patients with this pathology. Padamandala K. et al. [16] in their
study note that with the increased survival of RB patients, it is important to evaluate the quality of life
(Qol) of RB survivors as well as caregivers to provide comprehensive care to the children and caregivers.
The aim of the study was to assess the QoL of survivors of RB, according to parents' opinions and patient
self-reports, using the Pediatric QoL Questionnaire (PEDs-Qol). The study cohort included 86 RB survi-
vors, 86 age-matched controls, and their primary carers. PedsQL 4.0 generic core scale and structured
interview were administered. QoL in physical, social, emotional, and school health was evaluated and
correlated with clinical and sociodemographic parameters. The mean age of the RB survivors was 5.7
years with an M:F ratio of 1.1:1. Disease was bilateral in 79% of cases. About 45% (39/86) underwent
enucleation, while others received combination therapy (16; 18%), chemotherapy (30, 34%), and radia-
tion (1; 1%). As reported by parents, the QoL of physical health domain of RB survivors was 70.2 SD +
27.8 and 96.15 + 13 SD, emotional health was 72.1 + 27.4 SD and 94.4 + 12.5 SD, social health was
80.4 + 24.9 SD and 98.6 + 6.2 SD; and school health was 71.9 + 2 6.5 SD and 96.1 + 12.2 SD. As per the
self-report perception, the QoL of physical health was 68.2 + 27.8 SD and 96.2 + 13 SD, emotional health
was 66.2 + 28.4 SD and 95.3 + 12.5 SD, social health was 69.5 + 24.9 SD and 98.7 + 6.2 SD, and school
health was 63.5 + 26.5SD and 95.1 + 12.2 SD. There was a significant relationship between enucleation
and QoL domains, where x2 = 67.75, degrees of freedom (df) = 36, and P < 0.01. There was a significant
association between vision in the better eye (6/18 or better = 8, 6/18-6/60 = 8, 3/60 or worse = 42) and
Qol scores (x2 = 95.36, df = 62, P < 0.01). There was a substantial association between socioeconomic
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status and QoL domains, where x2 = 88.5, df = 56, P < 0.01. The results of the study showed that the
QoL of parents of RB survivors and self-proxy reports were negatively affected in many ways, including
physical, social, emotional, and school-related dimensions. Despite the small differences, self-proxy re-
ports indicated a lower QoL than the parents’ group. The study findings indicate that there are notable
correlations between enucleation and visual acuity less than 6/18, as well as socioeconomic status, with
various aspects of QoL domains among individuals who have survived RB.

Dhingra H. et al. [17] in their study mention that despite high cure rates, data on health-related
QoL (HRQolL) of RB survivors are limited. This study aimed to analyze parent's perspective and self-report
of HRQoL of RB survivors, using healthy siblings as controls. It also evaluated the impact of socio-eco-
nomic status (SES), gender, disease laterality, treatment modality, duration since diagnosis, and visual
outcomes, on HRQoL. Ninety-two RB survivors were enrolled in this observational, cross-sectional ques-
tionnaire-based study conducted at a tertiary care center. QoL was analyzed in four dimensions: physical,
emotional, social, and school, using both self-report (for children >6 years) and parent proxy report (for
children 2-18 years) using Pediatric Quality of Life Inventory™ (PedsQL™) 4.0 Generic Core Scale. Seventy-
seven healthy siblings served as controls. The mean age of both cohorts was 5.7 years. Thirty-six (39%)
patients had bilateral RB. Of the 92 survivors, 43 (47%) had undergone enucleation. The HRQoL of RB
survivors was significantly lower compared to sibling controls (P < 0.01) in all four domains, the physical
domain being most affected followed by social domain. Parents reported an inferior QoL than patient's
self-report. Vision <6/18 in the best eye and enucleation had a negative impact on HRQoL whilst gender,
disease laterality, duration since diagnosis and SES had no impact. In conclusion, our colleagues draw
attention to the fact that QoL assessment is often neglected but an important aspect of survivorship.
The results of this study will help in formulating awareness of the domains affected and allow timely
advocacy of initiatives for addressing each issue individually. Remedial measures aimed at optimizing
QoL should be incorporated as part of their rehabilitation.

Reynolds M. et al. [18] in a retrospective cohort study examined the academic performance of
childhood RB survivors. Seventy-three patients with RB (median age at diagnosis 9.97 months [range
0.29, 65.1]) were followed for a median of 6.4 years (0.2, 1.76). Forty-eight (65.8%) had unilateral RB.
Forty-three (63.0%) received systemic chemotherapy, 57 (78.1%) enucleation. At last follow-up, 5 (6.8%)
children had bilateral VA <20/70. Seventeen (23.3%) reported school difficulties and 10 (13.7%) had an
individualized education program (IEP). Multivariable analysis revealed that a history of receiving chem-
otherapy was associated with self-reported school difficulties [(odds ratio (OR) 5.44 [1.36, 21.69],
p=0.016)], and possessing an IEP (OR 11.47 [1.34, 98.16], p=0.03). Degree of visual impairment and his-
tory of enucleation did not influence the risk of self-reported school difficulties or the implementation of
an IEP. Among unilateral RB patients, chemotherapy was an independent risk factor for self-reported
school difficulties (OR 12.8 [1.45, 113], p=0.009) and implementation of an IEP (OR 15.2 [0.78, 292],
p=0.02). As the authors state, their study is significant because it is one of the first publications to look
at the incidence of developmental or school delay and evidence of disease/treatment incidence, including
vision loss and hearing loss, for childhood RB survivors. Further research to assess how chemotherapy
treatment impacts the cognitive development of these patients is needed. The association of chemother-
apy administration and school performance could potentially be explained by several factors. Patients
with chemotherapy typically have more extensive disease, thus necessitating the need for multimodality
therapy. Such patients may have had more extensive local therapies or radiation, which may influence
the long-term cognition of a patient. Chemotherapy was typically administered on an inpatient basis.
Frequent and prolonged hospitalizations involve greater disruptions in family routines, frequent separa-
tions from siblings and peers, and time away from school which could impact cognition and school per-
formance. A study including a greater number of patients, particularly patients with more significant
vision loss, could provide more information with respect to visual acuity and developmental incidence. In
addition, studies looking at developmental incidence in patients treated with intra-arterial chemother-
apy, whose goal is to limit systemic chemotherapy, would be beneficial. In conclusion, the authors point
out the significant fact that childhood RB survivors experience educational burdens from their disease
and its treatment. Efforts to assess and monitor RB survivors for evidence of cognitive impairment is
needed to identify factors associated with such incidence. Identification of such factors will assist in in-
stituting early interventions for affected patients to improve their long-term outcomes.

To summarize the above, we can conclude that RB is the most common pediatric ocular malig-
nancy. Despite the fact that the main attention is often paid to more common oncological diseases, it is
important not to forget about the need for a specialized approach to rare forms of cancer. Peculiarities
of symptoms, childhood age of patients predetermine a special approach to diagnostics of this disease;
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aspects of oncological alertness sometimes play a decisive role not only in early diagnostics, but also in
the subsequent course of this pathology and its prognosis. Variability and veiled symptoms, its similarity
with various non-core processes, cause certain difficulties and lead to neglect of the disease.

In recent years, highly effective molecular genetic examination methods have become necessary
for reliable identification of the oncological process by using biomarkers and, as a result, improving the
results of patient treatment. At the same time, despite significant advances in the treatment of RB, un-
derstanding the mechanisms of disease progression, features of spread is necessary for further improve-
ment of treatment methods and schemes. In terms of treatment tactics, innovative approaches to the
treatment of this rare pathology are currently being developed, which at the same time is one of the
most pressing problems at the intersection of modern oncology, ophthalmology and pediatrics.

Patients with RB also need long-term monitoring, since such patients have an increased risk of
developing secondary malignant neoplasms during their life.

Screening by an ophthalmologist is a must for children with a positive family history of RB. Off-
spring, brothers and sisters of affected patients require reqular screening examinations in childhood, un-
less genetic testing is performed to exclude a gene mutation, in which case the risk is similar to that of
the general population. Genetic counseling for families with RB can help determine the risk for future
offspring and whether other family members are at risk of developing the disease.
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OPFAHUKAJIBIK XVMMS] CABAKTAPBIHAA LINDPIIBIK MTEVIMU®UKALIMAHDI KOJIIAHY APKbLIbI
ABCTPAKTIII YFBIMAAPZbI TYCIHAIPY

bepkiH Mellipim AimbiH6eKKbI3bI

Abal ambiHOaab! Kasak wimmbik nedazo2ukassik yHUBepcumemi
2-KypC Ma2ucmpaHmeal

Paxmemynnaesa PalixaH Ky/sibimbemosHa

Aball ambiHOazbl Kazak YammeiK nedazo2uxkasibik yHusepcumemi
Xumus abl/1biMOapbIHbIH KAHOUOAMbI, KaybIMOACMbIpbl/IaH NPOGdeccop

Abstract

The article examines the use of digital gamification in organic chemistry lessons as a means of
explaining abstract concepts. The abstract nature of organic chemistry, which is based on invisible mo-
lecular-level processes, often creates difficulties for learners. Therefore, the purpose of this study is to
identify the pedagogical effectiveness of digital gamification in explaining abstract concepts in organic
chemistry through a comparative analysis of previous research.

The study is based on a theoretical and analytical approach, in which domestic and international
studies that implemented elements of digital gamification were systematized and compared. The analy-
sis focused on understanding molecular structures, reaction mechanisms, structure—property relation-
ships, and the impact on learning motivation. The results indicate that learning environments incorpo-
rating digital gamification contribute to a more conscious and systematic understanding of abstract con-
cepts among students. In addition, certain methodological and technical limitations of digital gamifica-
tion were identified. Accordingly, the study emphasizes the necessity of applying digital gamification in
organic chemistry lessons in a purposeful and well-structured manner. The findings may serve as a basis
for developing practical recommendations to improve the methodology of teaching organic chemistry.

AHOamna

Makanaoa opeaHuKasbiK Xumus cabakmapbiHOa Uu@dpibIK 2eiMUPUKauUsaHbI KOA0AaHy apKbi/ibl
abcmpakmini - yabimMoapobl - myciHOipy — Maceneci  Kapacmabipbiiaobl.  Op2aHUKAsibIK — XUMUSHbIH
MOJIeKYIa/bIK OeHeelioe2i Ke3z2e KepiHbelmiH yoepicmepee Heeizdenyi 6iniM anywbiiap yuiH naHoi
MeHeepyoe KubiHObIKMap myabi3aobl. OCbizaH 6al/iaHbICMmbl 3epmmeyodiH Makcama! anobiHabl ablbIMU
3epmmeynepdi  CabICMbIPMAsibl  Maaoay HeziziHoe uugpribiK 2elMUPUKAUUSHBIH 0peaHUKA/IbIK,
Xumusaoazel abcmpakmisi yabimoaposbi myciHOipyodeai nedazoeukasibiK, muimMoisii2iH aHbIKmMay.

3epmmey meopusi/ibiK-mandamassik adicke Heeizoenin, yugprbik 2edmugukayus saemeHmmepi
KOJI0aHbIIRAH OMAHObIK XaHe wemesoik eHbekmep xcyleneHin, caibiCmbipbiiobl. Tanday 6apbicbiHOa
MOJIeKYIA/IbIK — KYPbIIbIMOAPObl  MeHeepy, pPeakuus MexaHusmoepiH MmyCiHy, KYPblibIM—KAcuem
6alaHbICbIH  Kabbiiday XaHe OKYy MOMUBAUUACKIHA acep emy dcnekmisnepi Kapacmbipbliobi.
Hamuxcenep uugpibik eedmupukayus KoaoaHbizaH oKy X azoadiapbiHoa O6iniM  anywbiiapobiH
abcmpakmizni yabiMoapobl CaHasbl XaHe xcydeni mypoe meHeepy OeHeeli apmamabiHbiH Kepcemmi.
CoHbIMeH Kamap uudprbik —2elMupuUKayusHbl  KoJI0aHyObIH 20iCMeMesiK *oHe MexXHUKA/IbIK
wekmeynepi  aHbikmanobl.  OcbliaH — 6al/IaHbICMbl  2eUMUPUKAUUSHbI  OP2AHUKAJIbIK — XUMUS]
cabakmapbiHOa Makcamms! api xcydeni KoadaHy Kaxcemmizi Heei3dendi. 3epmmey Hamuxesnepi
OP2aHUKAJIbIK XUMUSIHbI OKbIMY adicmemeciH Xemindipyee 6azbimmaszaH npakmuKassik, YCbIHbICMAp
azipnieyze Hezi3 6o/s1a anaosbi.

Keywords: organic chemistry, digital gamification, abstract concepts, visualization, interactive
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learning.
TVliH ce30ep: opeaHuKasnblk Xumus, Uudprblk 2eldmugukauyus, abcmpakmini  yabimoap,
BU3YAU3AUUS, UHMePaKmuBmi OKbImy.

Kipicne

OpeaHuKasbik XUMUSIHbI OKbIMY Kazipai 3amaHabi biim 6epy KeHicmieiHoe Kypoesi api KenkbipJibl
neodazo2uKkasbIkK Macese pemiHoe Kapacmabipblaaosbl. by NoHHIH MA3MyHbl 3ammapobiH MOEKY1a/bIK
KVYPbI/IbICbl, amomoadp apackiHoazb! 6adiaHbICmap, 371eKmMpPoHOApPObIH KO32AJIbIChI HCaHe XUMUS/IbIK
Peakyus/iapobiH XCypy MexaHu3mMoepi Cuskmel Ke3z2e mikenel balkasamalmsiH yoepicmepee Heziz0eneo.
Ocbl epekuiesiik 0p2aHUKasIbIK XUMUSIHbI OKbIMyoa abcmpakmisi yabimoapobiH 6acsbim 60s1ybiHa aKeneol.
binim anyweiiap ywiH mMukpooereeloe xcypemiH Kybbiibicmapobl enecmemy, 0s1apobl ¢opmyna,
KVDPbl/IbIMObIK, CbI36a Hemece cumMBo/10ap apKbl/ibl MYyCiHy e0ayip UHMeIeKMYyanobik Kyw nNeH 0ambi2aH
abcmpakmini olnayobl manan emeodi. HamuxeciHoe Op2aHUKA/IbIK XUMUS Kenme2eH OKYUIbLIap
mapanbiHaH Kypoesi, MyCiHiKCi3 XaHe ¥ammayaa HezizoeseeH naH pemiHoe KabbiidaHaosk! [1].

Abcmpakmini  yabimoapobiH 6ackiMObiabl Op2aHUKA/IbIK XUMUSIHbI OKbIMyOdd Ko/0aHbLIAMbIH
dacmypni adicmepdiH muimoiniziHe KyMaH myobipadsl. TyciHOIpy, 0eMoHCMpayus 3#caHe penpoodykmusmi
manceipmanapaa HezizoesnzeH OKbimy macinoepi MoseKyaaaapobiH KeHiCmIKmIK KOHGUaYpauusChIH,
Peakuus/iapobiH Ke3eH-Ke3eHiMeH XCypyiH Hemece @GYHKUUOHAAO0bIK monmapobiH 63apad acepiH
MOJILIKKAHObI auwibin Kepceme anmaliosl. MyHoal xcazoadda 6inim anywibiiap KebiHe meopusi/ibik
aknapamms! MexaHuKkasiblK mypoe MeH2epin, OHbIH [WKi JI02UKACbIH X(oHe ceben-canoapsibik
badnaHbicmapbiH mepeH myciHbeld Kanaosl. bysn xagdal oKy mMamepudsibiH CaHasbl mypoe ueepyae
Kedepai Ke/imipin, opeaHUKasbIK Xumusoaabl Hezis2i YabiMoapobiH xcydesi KaabinmacybiHa mocKaybis
60/71a0b1.  OpeaHUKasbIK Xumusoazbl Kypoeninik OKYWbIIApObiH NoHee 0e2eH Kbi3biayUlbl/blabIHbIH
memeHaoeyiHe 0e mikenel acep emedi. Cabak 6apbiCbiHOA OKYWbLIAPObIH NACCUBMI MbIHOAYWbI POSIiHOe
Kasaybl, OKY opeKkemiHiH 6ipcapbiHObl YUbIMOACMbIPbIIYbl MYOHE OKY MamepudsibiHbiH ©6MipMeH,
maxcpubemeH xemkinikmi  6aliaHbICMbIPbLIMAYbl  MOMUBAUUSAHbIH — dJICIpEYIHe  asbin  Keseoi.
Kbi3bI2YWbIIbIKMbIH MeMeHOeyi 63 Ke3eziHoe oKy besiceHOii2iHIH a3arobiHa, MAaHbIMObIK apeKemmiH
dJICipeyiHe M(oHe OKy xcemicmikmepiHiH memeHoeyiHe ceben 60s1a0bl. COHObIKMAH OpP2aHUKA/IbIK
XUMUSIHbI OKbImyda 6iniMm anywbinapobiH MAaHbIMObIK Kbi3blayWbl/IblabiH dPMMbIPY, OKY apeKemiH
HAHOAHObIPY H#aHe NaHOI MYyCiHyOi eHizidemy 63eKkmi Nedazo2uKkasibik MiHOem pemiHoe as1ea Wibi2aosb!.
AmarnzaaH macenenepoi wewly 3#obiHoa 6inim b6epy yoepiciH UuppaaHObIpy epekuie MaHbi3ea ue 6o/bin
ombip. Kasipei 6inim 6epy xcyleciHoe yudp/ibiK MexHOA02USAap OKbIMY MA3MyHbIH YCbIHYObIH 0aCMYypIi
macindepiH mybezelini e32epmin, aHa OUOAKMUKA/bIK MyMKiHOIKmepoi Kaabinmacmsipyoa [2].
Lugpnbik opma 6inim anywibinapaa Kypoesi ablibiMu YabiMOapObl BuU3Yasi0bl, OUHAMUKAJIbIK M(OHe
uHMepakmusmi mypoe Kabkinoayza MymMKiHOIK 6epedi. dcipece ¥apamaiibICMAaHy naHoepiHoe yugpibik
mexHo/102us/1apObl KOJI0aHy Ke3ee KepiHbelmiH yoepicmepoi modesiboey, 0/1apobiH KYpPbl/biMbl MeH
©32epiCiH HaKmMbl Kepcemy dpKbi/ibl OKY MamMepudsibiHbiH MYCiHIKmMIiieiH apmmabipaosbi.

XapamabiaibicmaHy naHOepi KOHMeKCiHOe uupibik mexHonozusanap 6inim  anyuibinapobiH
MAaHbIMObIK apekemiH besiceHdipydiH muimoi Kypasbl pemiHoe Kapacmabipbiaaobl. CaHObIK MoOesboep,
BUPMYAsObl 3epMXaHanap, UHMepakmusmi CUMYISUUAIap MeH MyJbmumedudsbiK pecypcmap
OKYWbI1apObIH mMeopusisibikK binimiH maxcpubenik oOeHzelide bekimyze xazdad xacalobl. MyHoal
Kypanoap oKywbl/1apaa XumMussibiK Kybblibicmapob! 6akkiiay, e32epicmepoi maioay #oHe KopblimbIHObI
xacay MymkiHOIRIH 6epedi. byn yoepic 6iniM anywbiHbiH 3epmmeywiik 0az0blaapbiH 0ambimyad,
ablIbIMU 0UIAaYbIH KAZbINMACMbIPY2A HoHe NaHOIK Ky3bipemmisiziH apmmsbipyaa biknaa emeoi [1].
VIHmepakmusmi oKbimy uugpsbik 6inim 6epy yoepiciHiH MaHbi30bl Kypamoac besniei pemiHoe 6iiim
anywbiapobiH OKY apekemiH YibiMOacmabipyda xemekwi pes amkapadsl. MiHmepakmusmi opmada
OKYUWIbl OKY YOepiCiHiH naccusmi KamsbiCywbiCbl emec, besiceHoi cybbekmici pemiHde kepiHedi. On
manceipmanapobl opbiHOay 6apbicbiHOa maHoay xacadobl, KamesaikmepiH masaoadobl, HaMUXeCiH
6ipdeH Kepin, Kepi b6altnaHbic anaosl [3]. By opeaHuKkasbiK xumusodzbl abcmpakmini yabiMoapobl
MeHzepyoe epekuwe MaHbIi30bl, cebebi uHmepakmusmi manceipManap apkbiisl 6i1iM  anywbiiap
MOJIeKY1anapObIH KYPblIbIMbIH KYPACMbIPbIN, Peakuuss MexaHusmoepiH Ke3eH-KeseHimeH 3epmmel
anaos..

Lugprbik mexHonoeusnap MeH UHMepakmusmi OKbIMy a0icmepiH Ko0JI0aHY Op2aHUKAsIbIK
Xumusi0azbl Kypoesi yabiMoapobl myciHOIpYyOiH MuimMOi okl pemiHoe alKbiHOanaob! xoHe b6inim
anywbliapobliH OKYy MOMUBAUUSICbIH APMMbIPYad, MAHbIMObIK 6esceHoinieiH Kywedmyae 3oHe NaHOIK
6inim canackiH Xakcapmyaa MymkiHOiK 6epedi. byn mypabi0aH angaHod, uugprbik eeldmupukayus
J71eMeHmMMepiH eH2i3y OP2aHUKA/IbIK XUMUSIHbI OKbIMYObIH 3amMaHayu api nepcnekmusasibl 6azbimsi
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pemiHoe Kapacmabipbiaybl OpbiHObI. Kazipei 3amaHeabl 6inim 6epy xcyleciHiH 0amybl UudpaaHObIpy
yoepicimeH meiabi3 6alnaHbICmbl. AKNAPamMmMabiK-KOMMYHUKAUUSIbIK, MexXHO102us1apoblH KApKbIHOb]
0amybi 0OKbIMY MA3MyHbIH YCbIHY Maci/ioepiH aaHa emec, bisim anywbiiapoblH OKY apeKemiHiH CUnamaiH,
MYRANIMHIH pesiiH XcaHe binim bepy HamuxcenepiH bazanay x3cyleciH 0e mybezelini e32epmyae [2]. binim
bepydi uyuppaaHobipy O0acmypsi OKbimy MooesboepiHeH 6iniM  anyuwbiHbiH 6enceHoi maHbIMObIK
apekemiHe Heeiz0enzeH, UKemOi api UHMEepPaKkmusBmi OKbIMYy GopManapbiHa Kewly Kaxcemmi2iH
alikbiHOalobl. by yoepic acipece »apambiibiICMAaHy NaHOepiH OKbimydad MaHbi30bl, cebebi amaszaH
NoHOep 2blbiIMU 3aHObIIbIKMAapobl, Modesb0epdi xcoHe maxcpubesnik yoepicmepoi myciHydi manan
emedi. XapambiibICMaHy naHoepiHoe UUPPbIK MexHoI02usaap Kypoesni ablibiMu  YabiMOapobl
myciHOipyOiH muimOi  Kypasibl pemiHoe Kapacmbipbiiadb.. CaHObIK Modesboep, BUpMYyasosbl
3epmXaHanap, aHuMayusiibiK KepiHicmep XaHe UHMepakmusmi cumyssyus/aap mabueamma Kesze
mikenel KepiHbelmiH Hemece CbiHbIN #a20adlibiH0a Kepcemyee MYyMKIHOIK XOK KyObiibicmapobi
belHeneyee xazoal xacadobl. Xumusa cabakmapbiHOa Uu@pbiK MExXHOI02us1apobl  KOJI0aHY
MOIeKynanapobiH  KeHiCMIiKmIK — KYPbUIbIMbIH,  amomodp  apacbiHoazel  6alsaHbicmaposi,
271eKMPOHOAPObIH KO32AJIbICbIH H(AHE XUMUS/IbIK Peakuyus/iapobiH Xypy MexaHu3miH OUHAMUKA/IbIK,
mypoe Kepcemyee MyMKIHOIK 6epedi. MyHOoal su3yaau3auusnay Kypanoapbl OKY MAamepuasbiHbiH
abcmpakminiciH memeHoemin, 6iniM anywbLiapobiH YabiMoapobl CAHAbI Mypoe MeHeepyiHe bIKNas
emedi.

Lugpribik mexHono02usanapobiH ¥apamabiibICMAaHy NaHOepiHoeei opHbI 0/1apObiH OKbIMY YOepiciH
AHOAHObIPYbIMEH 2aHa emec, biliM aaywbiiapobiH 3epMMEYWIIIK HaHe aHAIUMUKA/IbIK 0az0bliapbIH
oambimybiMeH 0e alKbiHOanaobl. L{ugpsibik opmada oKywbiiap maxcipube HomuxcenepiH 6akbiian,
e32epicmepdi canbicmbipbin, ceben-candap bk batnaHbicmapobl aHbikmad anaobl. by e3 KeseziHoe
abl/IbiMU 0U1ayObIH KAJbINMACybIHA, NAHOIK Ky3bIPemmIisliKmiH apmybiHa YaHe meopusiibiK, 6inimoi
NPAKMUKaibIK mypabioa Koi0aHy 0az0biCbiHbIH 0amMybiHA biknaa emeodi. CoHbIMeH Kamap Uugpribik
mexHosioeusiaap 6inim anyuwbiiapobiH XeKe 0Ky MpaekmopusiCbiH KAJbINMACMbIPYad, OKY KApKbIHbIH
depbec pemmeyee MyMKiHOIK 6epedi.

L{ugpnaHobipy yoepiciHiH MaHbI30b! Kypamoac besiei uHmepakmusmi okbimy 60s16in Mabbiiaosb!.
VIHmepakmusmi oKbimy 6i1iM anywbiidpobiH OKY apekemiHe mikenel KambICybiH, 63apa apeKkemmecyiH
HOHe OKY MAasmyHbiMeH 6esiceHOi 1yMbIC icmeyiH Ke30eldi. byn macinde okywsi oalbiH 6inimoi
Kabbinoaywsbl emec, 6inimoi 63 bemimeH Kypacmsbipylwibl Cybbekm pemiHoe Kapacmabipblidobl.
VIHmepakmusmi oKbimy 6apbicbiHOa 6i1iM anywbiiap MancbipmMaaapobi opbiHOAy, MooesiboepMeH
apekemmecy, KamesiikmepiH my3emy XaHe HomuxesnepiH masaoday dpKbijbl OKY MamepuasbiH MmepeH
MmeHeepedi. OpeaHUKasbiK XUMUs CUSKMbI Kypoesi NaHoe UHMepaKkmuBmi OKbImY MOAEeKY/asbIK
KVYPbIbIMOAapObl  KYpPacmasipy, peakuyusaapobl Oomxay x3#aoHe meopussibikK 6inimoi maxipubemer
Ywimacmasipy MymkiHoi2iH 6epeoi.

binim 6epydi yugpaaHobipy x#az0alibiH0a KeHiHeH mapasbin Keae MYAmKAaH UHHOBAUUS/IbIK
b6azbimmapobiH 6ipi —eetimupuxkayus. edmupukayus yabiMmbl nedazo2ukada olbiHaa MaH 3nemeHmmepoi
OKY yoepiciHe Mmakcammabi mypoe eHaizy apKbiibl 6iiiM anywbiiapobiH OKY MOMUBAUUACHIH APMMBbIPY
HCOHE OKY HamUXcesIepiH Xakcapmy macini pemiHoe Kapacmaipbinaodsi [4]. OlbiH 31emeHmmepiHe ynad
JUHay, OeHeelinepee besiHy, mapanammay xcyleci, manckbipManapobl MUCCUS MYpiHOe YCbIHY,
bacekeneCmik neH bIHMbIMAKMACMbIK, 3/1eMeHmmepi »amaosl. by 3nemeHmmep OKY apekemiH
SMOUUOHAI0bI MYpPabioa mapmaeiMobl emin, binim anywbiiapobiH beaceHoini2iH apmmblpadsl.

ledmugukayusiHbiH nedazoeukadazbl pesii OHbIH MOMUBAUUSI/ILIK HOHE NCUXOI02USI/IbIK aCepiMeH
mbiabi3 badtnaHbicmsl. OUbiH 31emeHmmepi 6iniM anywbiiapobiH iWKi bIHMAckiH Kywedmin, oKy
manceipmManapbiH OpbIHOAY2a 0e2eH Kbi3blayWlbliblablH — dpmmMbIpadbl.  TeopusisibiK — Mypabi0aH
eeliMugukayus apekemeke HezizoesieeH 0KbImy, KOHCMPYKMUBU3M H(aHe mys2aza baabimmanaaH 6isim
bepy uodeanapbimeH cabakmac [4]. OlbiH 31emeHmmepi apkbi/ibl 0OKbImyodad KameJsiik oKy YOepiciHiH
mabuau besniei pemiHOoe KabbiiOaHbIn, 6iiM anywblIapObiH mayekesnze 6apybiHa, 3KCnepumeHm
JHACAYbIHA X(aHe 63 apeKkemiHiH HamuxeciH b6azanaybiHa MyMKiHOIK 6epedi. byn xcazoal acipece
MasmyHbl Kypoesi api abcmpakmini naHoepde muimoi 6os1bin mabbinaosbi.

3epmmeyoiH e3eKkmisiei 0peaHUKaIbIK XUMUsoazbl Kypoesi daHe Ke3ze KepiHoelmiH yoepicmepoi
mYyCciHOIpY KaxcemmisizimeH Hezizoenedi. OpeaHUKasbIK KOCbLIbICMAapObIH MOMEKY/IA/bIK KYPbI/bICkI,
PYHKUUOHANObIK monmapobiH 63apa acepi, 3/1eKMpPOoHOAapObiH OpbIH AYbICYbl MYoHe peakuyus
MEexXAaHU3MOepIiHIH camabi/ibl XCypyi CUSKMbI yoepicmepoi 0acmypJii 0OKbimy adicmepi apKbisibi MOJIbIK api
Hyleni mypoe MeHeepy KubiHObIK myabi3adbl. MyHoal xcazoadda 6inimM anywbiidp Mamepuasnobi
popmandbl mypoe Kabbiidan, yabiMOapObiH MAzbIHACbIH MepeH myciHbed Kanybl MyMKiH. Ocbl
mypabI0aH aneaHoa, Uupsik 2elmMudukayus 31emeHmmepiH Koa0aHy 0peaHUKaIbiK XumMusoaabl Ke32e
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KepiHbeldmiH yoepicmepoi HaKmMbI, KOJIXemimMOi XaHe uHmepakmusmi ¢opmaoa ycbiHyobiH muimoi
)HOJIbI pemiHoe alkbIHOaaaosbI.

Ocbl 3epmmey0diH Makcamal — 0p2aHUKAsIbIK XUMUs cabakmapbIHOa Yyudpribik 2edmMuduKayusHb!
KOJI0aHy apKbl/ibl abCcmpakmizi - yebiMoapobl MYCiHOIPYOiH Neoazoeukasbik muiMOisli2iH  ablibIMU
mypabioa Heziz0ey aHe maxipube x3cy3iHoe danendey 6osbin Mabbiiadkbl. AManszaH Makcamea xemy
ywiH 3epmmey b6apbicbiHOa Keneci miHoemmep alkbiHOaiaobl: Op2aHUKA/IbIK XUMUSHbI OKbIimyodab!
abcmpakmini yabiMOapobiH MasmMyHObIK epeKkwesnikmepiH manoay; UuppsibiKk MexHoI02us1dp MeH
2elMupuUKayUsHbIH NedazocukasbikK MYMKIHOIKMepiH xcyleney; O0peaHUKA/bIK XUmus cabakmapbiHa
apHaneaH eelmMugukayus 3nemeHmmepiH KaMMUMbIH OKbIMY V/2ICIH a3ipaiey; a3ipaeH2eH yieiHiH 6inim
anywblaapobiH OKYy Xemicmikmepl, MOMUBAUUSAChI XaHE MAHbIMObIK —besiceHoiniziHe acepiH
3KCNepUMeHMmMIK X#COJIMEH AHbIKMAY,; A/lbIHRAH HOMUXeep Heai3iH0e 0p2aHUKasIbIK XUMUSIHbI OKbIMYad
apHasi2aH adicmemersiik YCbIHbICMap a3ipey.

20ebu wony

letimugukauus yebimMbl 6iim bepy canacbiHOa OKbIMy YOepiciH xemindipyee 6azbimmasizaH
3amaHayu neodazoeukasbikK maciioepoid 6ipi pemiHOe Kapacmbipblidobl. AngauibiHOa olbiHea MaH
anemeHmmepoi olbIHHAH MbIC Caaaaapoa KoaodaHy udesicbl pemiHoe Kasabinmackad 2eimuguxkauyus
KeliHHeH 6inim 6epy KeHicmiziHoe oKbimy muimOisi2iH apmmbipyobiH KYPasibiHA alHAai0b!. byl Macin oKy
yoepiciHe olbIH MeXaHUuKasndpbiH, Kepi 6alnaHbIC xcydenepiH 3oHe MomuBayUS/IbIK emMeHmmepoi
eHei3y apkbiibl biiM anyuwbliapobiH besnceHoiniziH Kywelmyoi ke30eddi [5]. leldmugukauus 6inim
a/lyWbIHbl OKY apeKemiHiH OpMasibidbiHa WbkIRApPbIN, OHbI NACCUBMI MbIHOAyWwbl emec, benceHoi
KamasiCywb! pemiHoe KapacmeipybiMeH epexkuesneHedi [1].

lelmMugukauusaHbIH MeopusibIK, Hezi30epi Momusauyus meopus/iapbiMeH mbiabi3 6adiaHbICMbI.
binim bepy KoHMeKciHOe MomuBauuss OKY opeKemiHiH HamuxesninieiH alkbiHOalmbiH Hezisal
pakmopnaposkiH 6ipi 60sbin caHanaos:. OlbiH 31emeHmmepi 6iiM anywbiiapobiH iWKi MOMUBAUUACHIH
Kywelmin, oKy manckipMaadpbiH OpbIHOAY2a 0e2eH Kbi3blayWlblibiabiH apmmbipadsi [2]. OKy yoepiciHoe
ynad xuHay, OeHeelliepee Kemepisly, X emicmikke xemy CUsKmbl 3/1eMeHmmep Kos10AaHbIIRaH
xagoadoa, 6inim - anywbiiapobiH  mabaHoblIbiabl MeH 0Ky yoepiciHe 3MOUUOHA0bI KambiCybl
alimapsibikmad apmaoei [1]. by 63 Ke3e2iHoe oKy MamepudsibiH MepeH api CaHaabl mypoe MeHeepyee
biKnas emeoi [2].

CoHbIMeH Kamap eelMupukayus apekemke Hezi30es2eH aHe KOHCMPYKMUBUCMIK OKbimy
meopusnapbimeH yinecedi. byn meopusiap 6olbiHwa 6inim anywbi 0alibiH 6inimoi Kabblidayuibl emec,
63 maxcipubeci apkbi/ibl 6iiMOi KYpacmaipyuibl Mys2a pemiHoe Kapacmeipbiiaosl. OlbiH 3nemeHmmepi
apKbl/ibl YUbIMOACMbIpbIIRAH OKY Yoepici kamesikmepoi mabuau yipeHy Kypasibl pemiHoe Kabbiidayaa,
maxcipube xcacayaa xaHe depbec wewim Kabbiidayza MymMKiHOIK 6epedi [6]. MyHOal opmada 6inim
anywblaapobiH pedriekcus xacay Kabinemi MmeH maHbIMObIK depbecmizi 0amuokb!.

Lugprbik  eedmupukayusHbl  X#apamsbiibICMaHy NaHoepiHoe Kosaodady maxcipubeci CoHabl
JKbII0APbI 8bIILIMU 3epmmeyiepoe KeHiHeH Kapacmelpblibin Keneoi. Xumus, buoioeus 3aHe Gusuka
cabakmapbiHOa uuGpibIK olbIH 371eMeHmmepiH KoA0aHy 0Ky MamepuasbiH KepHeKi api uHmepakmusmi
mypoe YCbiHyaa MyMKiHOIK 6epemiHi aman eminedi [7]. XXapambiiibicmary noHOepiHiH Ma3myHb! KebiHe
Mooenib0ep MeH abcmpakmini yabimoapaa HezizoenemiHoikmeH, eelmMugukayus Kypoesi ablibiMu
myciHikmepoi meHeepyOi xeHindememiH muimoi Kypas pemiHde cunammanaosi [6].

Xumusi cabakmapbiHOa UUpbIK eetMupukayus MoseKy1aabiK, KypblibiMOapob! Kypacmsbipy,
XUMUS/IbIK peakyusaapobl calkecmeHaipy xaHe ecenmepdi olbiH popmMameIHOA 0pbIHOAY APKbiibl Giiim
ayWwblaapobiH NaHee 0e2eH Kbi3blayUlbl/blabiH dpmmbIpyaa bIKNaa emeoi. buosio2us nNaHiHOe
2elmupukayuss mipi ag3anapobiH KYPblibiMbl MEH pu3Uu0/102Us/IbIK, yoepicmepiH Mooesiboeyee MyMKIHOIK
bepedi, an pusuka cabakmapbiHOa KO32a/1bIC, SHep2Us HaHe Ky CUSKMbI YabiMOapOb! BU3YAIU3AUUS/IAY
apKbiibl MyciHOipyOiH muimoinieiH apmmeipadsi [8]. 3epmmeyep uugp/ibik eedMmudukayusHb! Ko0aHy
OKY XemicmikmepiHiH apmybiHa, cabakka Kambicy 6enceHOinieiHiH XOoapbiaaybIHA XoHe OKY
MOMUBAUUACHIHBIH KYUWeroiHe oH acep ememiHiH kepcemedi [3].

CoHbiMeH b6ipee yu@p/ibiK 2eiMupuUKaUUsIHbIH MUiMOiniei OHbl OKY MAakcammapbiHa Ccalkec
neodazo2uKkasibiK mypabioa Oypbic YlibiMoacmaeipyaa 6aliaHbiCmbl ekeHi 0e kepceminedi. Eeep olbiH
71emMmeHmmepi 0Ky MasmyHbIMeH ydjiecnece Hemece meK KeHisi Kemepy Kypasibl pemiHoe Koa0aHblICa,
0/1apObIH 6iniM canacbiHa acepi memeHoeyi MymKiH [4]. OcbizaH 6alnaHbicmsl 2eimMupukayusaHbl
JHAPAmMbI/IbICMAaHy NoHOepiHoe Ko10aHy Ke3iHoe OHbIH OUOAKMUKAJIbIK, He2i30epiH eckepy Kaxemmisiiei
epekwe aman emineoi [7].

Op2aHUKA/bIK — XUMUSIHbI  OKbImyda — abcmpakmizii - yebiMoapobiH — 6acbiMOblabl  epekuue
neodazo2uKkaibikK KuUbIHObIKMAP Mmyabi3adbl. bys naHOe MoseKynanapobiH KeHiCMIKmIiK KYpblibiMbi,
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PYHKUUOHAIObIK MONMApPObIH 63apa aCepi 3aHe Peakuus MexaHu3MOoepiHiH cambliibl Xypyi CUSKMBbI
Ke3ee kepiHbelimiH yoepicmepdi MeHeepy masian eminedi [8]. MyHoal yabimoap KebiHe CUMBOIObIK HaHe
2pagpuKasbik mypoe YCbiHbLIAMbIHObIKMAH, 6iiM anyuwlbiiapobiH 07apobl MYCiHYI KUbIHObIK MYyObipadbi
JHOHE NoHee 0ezeH KbI3bIRYWbI/IbIKMbIH MeMeHOeYiHe asibin Keseoi.

Monekynanbik Mooesiboep 0peaHUKA/IbIK XUMUSOAaabl Heziz2i myCiHOipy KypanodpbiHbiH 6ipi 60/1bin
mabbinads.. Onap amomoap apacbiHoazsi b6aliaHbICMapobl XoHe MOoJeKy1anapobiH KeHicmiKmik
KOH@uU2ypauusicbiH Kepcemyee MyMkiHOIK 6epedi [9]. Analdda dacmypsi mooenboep OUHAMUKA/IbIK
yoepicmepdi, MbICa/ibl, peakuus KesiHoe b6alsaHbicmapoblH V3i1yi MeH my3iayiH mosibik beliHenel
anmadiosl. Ockl cebenmi 4ugpibik Modesboep MeH UHMepakmusmi Kypanodapob! KoA0aHyObiH MAHbI3b!
apma mycyoe [9].

Peakuusi MexaHu3mMoepiH 0KbImy 0peaHuKaIbIK Xumusoaas! eH Kypoeni 6azbimmapobiH 6ipi 601bin
CaHanaobl. Peakyusi MexaHu3moepi 31ekmpoHOapObiH K032aJIbICkbIH, dpasbik, 6esweKkmepoiH mys3inyiH
JOHe pPeakUUsHbIH cambiiibl cunamsiH Kammuob! [8]. byn yodepicmepdi cmamukassik cypemmep
apKbl/ibl MYCiHOIPY KebiHe emkinikciz 60/bin Kenedi, COHObIKMAH UHMepakmusmi BU3yaau3auus MeH
Modesiboeyze Heziz0esieeH oKbImy macinoepi ycbiHbiaos! [10].

KypblibiM—Kacuem 6aliaHbiCbiH MYCIHOIPY O0peaHUKA/IbIK Xumusoasbl abcmpakmini odiayosi
masan ememiH MaHbI30blI Macesie 60/bin Mabbliaobl. KOCblIbICMbIH MOJCKYAANbIK KYPblIbIMbIHOARb!
@32epicmep OHbIH (U3UKA/IbIK MaHe XUMUSI/IbIK KacuemmepiHe acep ememiHiH myciHy Kypoesi
JI02UKa/IbIK manodayobl Kaxem emeodi [11]. byn 6adnaHbicmbl MeHeepy YuwiiH 6iniM  anywbliiapaa
MONIeKy1anapobiH KYpblibIMbIH ©32epmin, KacuemmepiHiH Kaaal e32epemiHiH 6akkiiayaa MyMKiHOIK
bepemiH uHmepakmusmi opma Kaxem [10]. Ocbl mypabidaH an2aHod, yup/ibik 2edmupuxkayus
/1eMeHmmepi 0peaHUKasIbIK XumMusoaabl abCcmpakmizi yabiMoapobl MeHeepydi x3ceHinoememiH muimoi
Kypasn pemiHoe Kapacmeipbi/idosl.

Xannsl aneaHoa, adebuemmepdi manoday eelimupukauusHbiH 6inim 6epydeei meopussibIk
Hez2i30epiHiH  XemkKinikmi  0eHeelide  KasbiNMACKAHbIH — XaHe  UUupp/biK — 2elMupukayusHsb!
JAPAMbIILICMAaHy NaHOepiHoe Koa0aHyOblH OH Nedazo2uxkasibik Homuxenep bepemiHiH Kepcemeoi.
CoHbIMeH Kamap 0p2aHUKasbik Xumusioaas! abcmpakmisi yabiMoapobl OKbIMy Maceseci asi 0e mepeH api
makcammel 3epmmeyoi Kaxcem emeodi, byl amanzaH makblpbiNMbIH 2blbIMU Y(OHe NPAKMUKA/IbIK
MAaHbI30b1/1bI2bIH AlKbIHOAlOs! [10].

ooicmep

b1 3epmmey 0peaHuKasbiK Xumus cabakmapbiHOa UudpibiK 2eimMudUKauusHbl KOa0aHy apKbl/ibl
abcmpakmini yabimoapobl myciHOIpY MaceneciHe apHaizaH OypbiH xcypaizineeH ablibiMu 3epmmeyaepoi
masnoayea Heziz0endi. 3epmmey adicHamack! 2eiMuGUKAUUSHbIH Neoazo2ukasibiK MyMKiHOIKMepiH
0P2aHUKA/IbIK XUMUSIHbI OKbIMY KOHMEKCIHOe KapacmblpambiH eHbekmepoi dcydesney, CanbiCmbipy HoHe
JKa/NbIAAy macinoepiHe cylieHeoi. Hezizei makcam — apmypJ/ii 3epmmeyiepoe YCbiHblIgaH adicmep MeH
a/1bIHRAH HamMuX#enepdi 63apa casibICMbIpy APKbi/ibl OP2AHUKA/IbIK XUMUSOaabl abcmpakmisi yabimoapob!
myciHoipyoe yuppibik cedmupukayusHbIH muiMmoisiai #eHiHOe ablibiMu NAlbIM X#acay.

3epmmey 0u3alHbl CaAAbICMbIPMAsIbl Manday cunamsiHOa YabiMOAcMbIpbiobl. Tandayea
0P2aHUKA/IbIK XUMUSIHbI OKbIMYOa Uugp/ibik 2elimugukayus snemeHmmepi KoJ10aHbII2aH 3epmmeysiep
ipikmendi. by 3epmmeynepoe 2eliMuduUKaUUAHbIH OKY YOEPICiHe eHai3ily #0a0apbl, KoJ10aHb18aH OUbIH
71emeHmmepi XoHe 01apobIH abCmMpakmii YabiMOapobl MeHeepy2e bIKNAd/ibl CAJIbICMbIPMAsibl mypoe
Kapacmaipbi/iobl. cipece MoIeKy1a/ibiK KYPblibiMOAp, Peakuyus MexaHu3mMoepi ¥caHe Kypbi/ibIM—Kacuem
6aliaHbICbIH MYyCiHOIpy2e baabimmanzaH *ymMbicmapaa 6acsbimobik, 6epinoi.

3epmmey KambiCywblidpbl pemiHoe andbiHabl 3epmmeyaepoe KammabiizaH 6i1im anyublaap
KOHMUH2eHmI Kapacmasipblaoskl. Tanoayea asabiHeaH eHbekmepoe opeaHUKasIbIK XUMUs MakbIpbiNnmaps!
opma 6inim bepy deHeelliHoe HaHe XO0aapbl OKY 0pbIHOAPbIHbIH 6ACMANKb! KYPCMAapbIHOA OKbIMbI/IRAH.
byn macin uyugpnbik 2edmugukauyusaHsiH apmypi 6inim 6epy deHeelnepiHoe abcmpakmini yabimoapob!
myciHoipydeai muimOoinieiH caibiCMbIpbin 6az2anay2a MymkiHoiK 6epoi.

KondawbingaH — uugpabik — eelimugukayus  KypandapbiH —manday 6apbicbiHOa — bypbiHabi
3epmmeysiepde cunammasnaaH olblH 3/1leMeHmmepi, UugpibiK NIAMGopManap #aHe uHmepakmusmi
manceipmanap xcyleneHoi. OlbiH 31emeHmmepi pemiHoe ynal xuHay, O0eHeelsnepee 66JiHy XaHe
manceipmanapobl MUCCUs mypiHoe opbIHOay macindepi Kapacmeipbliosbl. Ljugprbik naameopmanap
MONIeKYIa/bIK MOOesb0ey MeH peakuyus yoepicmepiH Bu3yanuayussiayed MyMKIHOIK —6epemiH
KypanodapmeH weKkmesoi. VIHmepakmusmi manchipmManap OpP2aHUKA/bIK Xumusoazbi abcmpakmini
Y2bIMOApObl, COHbIH iWiHOe MOoJIeKy/1anapobiH KYpbiibICbl MeH Peakyus MexaHusmoepiH myciHoipyee
6azbImmarnzaH.

OKbImy MasmMyHbl Op2AHUKA/IbIK XUMUA0dabl abCmpakmisii Yabimoapob! KAMMUMbIH MAKbIPbINMAap
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Hezi3iH0e masoaHobl. bypbiHabl 3epmmeysiepoe Kapacmbipbl/izaH MOMEKY/IA/bIK MOOe/Ib0ep, peakuyus
MEexXaHu3mMoepi xcaHe KypblibiM—Kacuem 6alnaHbICbl CUSKMbI MAkKbIpbiNMap yudpsik 2edmuguxkauyus
apkblibl Kaaad myciHoipineeHi canbiCmbipblidbl. byn manday eelimuukayusiHbiH 0peaHUKasIbIK,
XUMUSI0Aabl HaKMbl MA3MYHObIK Macenenepoi weulyoeei MyMKiHOIKmepiH alkbiHOayaa 6azbimmasosbi.

Jlepekmep xwHay adicmepi pemiHoe anobiHebl 3epmmeysiepoe Ko/0aHblazaH bazanaay macinoepi
Kapacmeipbiiobl. Aman aldmkaHoa, 6inimM anywbiiapobiH abCmpakmisi yabiMoapobl meHeepy 0eHzeliH
aHbIKMAyY2a apHanzaH Mecminey Homux3cenepi, oKy MomuBayuUsChIH cunammadmasiH cayasHamanap
) OHe OKY apekemiHiH benceHdinieiH kepcemyee basbimmasizaH 6akbiiay 0epekmepi CaabiCMbIipMAasibl
mypoe masnadaHosb!.

Jlepekmepdi eHOey xtoHe masnoay 6apbiCbiHOA CAbICMbIPMA/bl MAaddy XoHe Xasinbiiay
adicmepi Ko10aHb110b1. DpmYypJii 3epmmeyiepoeH aJibIHRAH HamuXMesaep Heai3iHoe 0peaHUKasIbIK XUMUST
cabakmapbiHOa UuP/bIK 2eUMUPUKAUUAHbI K0I0aHYObIH abCcmpakmisi yabiMoapobl myciHOipyodezi
neodazo2uKkasibIK MuiMoisiai ¥eHiHOe KopbimbIHObI NAUbLIM XAcasiob.

Hamuwicenep

OpeaHuKasbik Xumusi cabakmapbiHOa Yugpribik 2emudukayusiHb! Koa0aHy:a apHaaeaH aaodbiHabl
3epmmeyniepdi  canbiCmbipManbl manoay 6yn adicmiH abcmpakmisi - yebiMoapobl myciHOipyoezi
neodazo2uKkanibiK —aneyemiH alkbiHOoayaa MyMKIHOIK 6epdi. Tanoayea asbiHeaH 3epmmeysaepoe
eelimugpukayus snemeHmmepi  KO0AHbII2AH OKY Xa2dalsiapbi 0acmypsi OKbimy macindepimeH
CaNbICMbIPbIIbIN, 0/1APObIH 6iIiM  anywbiIapObiH OKY HamMuUXcenepiHe acepi KapacmbipbligaH [6].
Hamuxtenepdi xcydeney 6apbiCbiHOa UUGPIbIK cetimupukauus Koa0aHb1zaH cabakmapoa abcmpakmisi
Y2bIMOapObI MeHzepy OeHeeliHiH 3#coaapbiiasaHsb! 6atikanaos! [3].

letimugukauus KoJIOAHbIIRAH XOHe KOJIOAHbIIMARAH Xa20alaapobl CasbiICMbIpy a/10bIHabI
3epmmeysiepde  0pmak  3aHObLIbIKMAPObIH 6ap eKkeHiH Kepcemmi. Ljugprbik eedmugpuxkayus
2/1eMeHmmepi eHeizinieeH oKy yoepiciHoe 6ifiM anyuwbiiap MoaeKyaasbIK, KypbiibiMOap MeH peakuus
MexaHu3MoepiH Kabbi10ayoa BuU3yasiobl 3aHe UHMepaKkmusmi mipekke cyleHeeH. An 2elimugukauyus
Ko/10aHblAMazaH 0acmypsi cabakmapoa abcmpakmisi yabiMoapobi MmycCiHy KebiHe meopussibiK cunamma
Kankin, 6inim anyuwbLiapobiH Mamepuandbl xammayaa belimoenyi 6acbim 60a2aHbI aHbIKManzaH [6].
byn  albipmawbiibiK OP2AHUKA/bIK XUMUSO0dabl Kes3z2e KepiHbelmiH yoepicmepdi myciHOipyoe
2elimuguKkayusHbIH MuiMoi Kypas ekeHiH dasnendelioi [8].

Abcmpakmini yabimoapob! meHeepy OeHeeliHoe2i e32epicmepdi masnoay 6apbiCbiHOa KenmezeH
3epmmeysiepoe binim anyuiblnapobiH MyCiHy mepeHoiel, YabiMoapob! Ko0aHy Kabiiemi #aHe 102UKabIK,
natibiM xcacay 0eHeelli apmkaHbl KepcemineeH [11]. ledmupuxkayusa snemeHmmepi apKbisibl 0Ky Yoepici
besiceHoi cunamka ue 60sbin, 6iniM anywbinap Kypoesi yabimoapobl mek Kabbindan KaHa koumad,
o/1dpMeH apekem emy MyMKiHOi2iHe ue 6osizaH. by »agoald opeaHUKabIK Xumusoazbl abcmpakmisi
Ma3smyHObI MeHeepyoi xceHindemkeHi aHbik, 6atkanaosi [10].

Kecme 1. — AndbiHebl 3epmmeysiep 60UbIHWAa UugpsbiK 2eUMuduUKayUSaHbIH muiMoisieiH
Ca/IbICMbIPMAJ/ibl masioay

Canbicmbipy Kepcemkiwi | leliMugukayus Kos0aHbIIeaH Xaadalioa lelimugpuxayus KOJI0QHbI/IMARAH

Jasdaloa

Abcmpakmini yaeimoaposi | OKywbindp — yabiMoapobl — BU3Ya/iu3ayus — MeH | ¥YabimMoap KebiHe meopusiibiK mypoe

MyCiHy

UHMepakmusmi apekem apKbiibl 0Hal myciHeodi

bepinedi, myciHy KubiH

Monekynanibik
KVPbI/IbiMObI Kabblioay

Monekynanap KeHicmikmik Mo0esiboep  dpKbi/ibl
JHEHIN MeHzepiniedi

@opmysia MeH cbi3baHbl dammayad
Hezi30enedi

Peakyusi  MexaHusmOepiH | Peakuusi — Ke3eH-Ke3eHiMeH  CaHasibl  mypde | Peakuussiap y3ik, MEXaHUKA/IbIK mypoe
MmyciHy myciHoipinedi Kabbl10aHadb!

YabimMOapob! Kondawy | binim manceipmanap apKbiibl 6enceHoi KondaHbinaos! | binimoi KondaHy MymkiHOiei wekmeyi
Kabinemi

TaHbIMObIK 6es1ceHaiiK Okywibinap cabakka besaceHdi Kambicaobl benceHoiniKk memeH Hemece mypaxchbi3
OKy MomuBayusicb! [aHee KbI3bI2yWbl/IbIK apmabin, Mypakmel Cakmanaosi | Kbi3blRYWbLIbIKMbIH memeHoeyi

6alikanaos!

Kecmede kenmipineeH Masimemmep asi0biHabl 3epmmeyiepoiH  HamuxesnepiH xaansiiad

OombIpblin,

UuGpaIbIK  2elMupuUKaUUAHbIH — OPeaHUKA/IbIK — XUMUSO0adab!

abcmpakmini - yabimoapobi

myciHoipyde bipkamap apmbiKWbIIbIKMApea ue ekeHiH Kepcemedi [12]. Scipece Monekynasbik
OeHeelidezi Kypoesi yabiMOapObl MeHeepyde BU3yanu3auyus MeH UHMepakmusmi apekemmiq MAaHbi3bl
atkbiH 6alkanadsl. CanbICMbIpMasbl Maaday Hamuxcenepi YudpIibiK 2elMupUKaUUSHbIH OP2aHUKAIIbIK
XUMUSIHBI OKbIMYyOa muimoi neda2o2uKkasibiK Kypas pemiHoe KapacmblpbilybIHA 8bIIbIMU He2i3 6ap eKkeHiH
dasnendedoi [12].

AnobiHabl  3epmmeysepdi manoay Uudpablk 2eUMuPUKAUUSIHbIH O0peaHUKasbIK Xumusoabl
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MONIeKYIANbIK  KYPblIbIMOAPObl MYCiIHY2e OH acep ememiHiH Kepcemeodi. ocipece MOeKyaa/blK
MOoOesIbO0epMeH XCYMbIC [cmey2e apHaieaH eedmupuxkayusg/iaHeas manceipmanap 6iimM aaywbliapaa
amomoap MeH 6al/iaHbIcmapobiH OpPHA/ACYbIH Ke32e esiecmemyze KemekmeckeH [6]. MyHdal
manceipmanapoa oKyWwhbliap MoJaeKyaaaapobl 630epi Kypacmelpbin, 01apobl AlHAI0bIpbIN KepYy HaHe
KVPbI/IbIMbIH ©32epmy dPKbl/ibl OKY MamepuasibiHa 6esceHoi KambICKaH.

letiMugpukauusa Kos0aHblI2aH cabakmapoa MoaeKy1abIK KYpblibiMOdp ¢opmysia pemiHoe aaHa
emec, KeHiCmikme OpHA/iAacKaH HAKmbl KypblibiM pemiHoe KabbiidaHeaHbl 6alkanaos! [9]. byn
OKYWbI1ApObIH MOMEKY/IAHbIH — YWeawemMoi  KYpblibIMbIH  MYCIHYiHe XoHe abcmpakmini - odaay
KabinemiHiH 0amybiHA bIKNAJ eMKeH. A/l eelMUpUKayusi Ko0aHbIIMA2AaH #az0adoa MoseKky1asbiK
KVPblbIMObI Kabbl/10ay KebiHe ya3biK Cbi3banapmeH wekmesin, OKyWbl1apaa KeHiCmikmik eaecmemy
KUbIHObIK MYyObIPaaH.

3epmmeyniepde KeHicmikmik Kypbli/ibiIMObI  MYCiHyoeai xemicmikmep 2elmMupukayusaiaH2aH
manceipmanapmeH mikenel 6alnaHbicmsl ekeHi KepcemineeH [10]. Okywbinap MoseKkyaanaposbi
apmypai 6ypbilUMan Kapan, o/apobiH KYpbl/bIMbIH 632epmy dpKbi/ibl CMeEpPeoxXuMUs/IbIK YabiMOapobl,
u3omepus myprepiH aHe MOosIeKyaanapobiH KeHicmikme2i OpHAnacybiH eHinipek meHeepeeH. byn
manceipmanap Kypoesi yabiMoapob! #ammayaa emec, MmyciHy2e He2i30e2eH.

Bu3yanusauus MoeKyaabIK KYpblibiIMOApObl MeHeepyoe MAaHbi30bl pesl amKapaaH. Ljugpribik
eelimugpukayusoa Kos0aHbI1eaH BU3YA/10bl KYPaAadap mMosieKky1anapobiH KO32a/ibiCbiH, 6aliaaHbICMAapobiH
©32epYiH HHEe KYPbl/IbIMHbIH OUHAMUKA/IbIK CUNAMbIH Kepcemyee MyMKiHOIK 6epeeH [11]. HamuxeciHoe
OKYWbIIAp MOJIeKY/1AJIbIK, KYPbIIbIMHBIH MYPAKmMbl eMec, 632epemiH Hcyle eKeHiH #aKkChbipak myCiHeeH.
byn 0peaHukasnblk Xumusodaabl abcmpakmini  yabiMoapobl HAKMbLIAYed M(oHe OKy MamepudsibiH
Kabb110ayobl yceHinoemkeH [9].

Kecme 2 — MonieKkyasibiK, KypblibiMOapObl MeHzepy2e Uugp/ibiK 2eUMUPUKAYUSIHbIH acepi

Kepcemkiwmep lelimupukayus KondaHeingaH x3cazoalioa lelimugpukayus KO/I0aHbI/IMA2aH
Jaz0aida

Monekynansix modesibOepmeH | MosekynaHbl e30ieiHeH Kypacmsipy XaHe | AalbiH cypemmepmeH wekmesny

HCYMbIC e32epmy

KeHicmikmik KypbiibiMObI MyCiHy Kakcbl Ka/ibinmackaH KubiHObIkmap 6alkanaos!

Cmepeoxumusi/ibik, YabiMOapob! | XeHis #aHe myciHikmi Kypoeni

MeHeepy

VI3omepusiHbl myciHy Busyanuzayusi apkbiibl oHal Teopusisibik OeHeelioe

BusyanuzayusiHbiH pesi JUHAMUKA/IbIK, UHMepakmusmi Cmamukasbik

Abcmpakmini olnay JambizaH LLlekmeyni

Kecmede bepinizeH mMaziimenmep anobiHabl 3epmmeyiepoiH HomuxesaepiH *uHakmad omabipbin,
UUGPIbIK 2eUMUupUKaUUSHBbIH MOJIeKYIA/IbIK KYPbl/IbIMOApObl MYyCiHOipyoe muimoi a0ic ekeHiH Kepcemeoi
[4]. Busyanusauyusi MeH UHMeEpPaKkmusmi apekemmiH Vinecyi OpeaHUKA/IbIK Xumusoadbl Kypoesii
YabIMOapObl  XceHin  Kabbiidayaa MyMKIiHOIK — 6epeeH. OcbigaH — 6ald/iaHbICMbl  MOJIEKY/1A/IbIK
KYPblbiIMOapObl OKbIMYyOa UudpribiK 2eUMupuKayusHbl KOJI0aHY 0pbiHObI XaHe muimoi den nalibimoayza
Heei3 6ap [9].

AJIObIHabl 66n1iMOe  MOJIeKYIa/biK KYPblIbIMOAPObl MeHeepyoe UuppbiK eedMmupukayusHbIH
muimoiniai Kepcemisice, Keneci MaHbi30bl Kadam pemiHoe peakuyus MexaHu3moepiH myciHoipyoeai
Hamuenep Kapacmaipbiiadbl. AndbiHabl 3epmmeyepoi masnday OpeaHUKA/IbIK XUMUSOadzbl peakyus
MexaHu3mMoepiH MeHz2epy bisliM anywbiiap YWiH eH Kypoesi macenenepoid bipi ekeHiH, an eelimugukayus
anemeHmmepi 6yJ1 KUbIHObIKMbI €0ayip XeHindememiHiH kepcemedi [12].

leliMugukauust KoI0AHbINIRAH OKY X#ae0al/1apbiHOa peakyusiHbIH Cambl/ibl #CypYiH myciHy deHeeli
xHcoeapbinazarbl 6adkanaos! [13]. IHmepakmusmi manceipmMandp apKbiibl OKYWbIAP PeaKyusiHbIH
apbip Ke3eHiH 3eKe Kapacmaipbin, apassik 6eawekmepdiH Kanad my3inemiHiH #aHe peakyusHbIH Kanad
askmasaameiHbiH 6ipi30i mypoe 6akbiIazaH. byl Macin peakuyus MexaHu3mMiH mymac api xcydesni yoepic
pemiHde Kabbinoayza MyMKiHOIK 6epeeH. An 0acmypsii OKbImyodad peaxkyus MexaHusmoepi KebiHe
CMamukasbik cei3baaapmeH myciHoipinin, camasiiap apacbiHoaas! 6al/IaHbIC MOJIbIK AUIbIIMARAH.

21eKmpoHOapObIH KO032a/IbICbIH Kabbl1oay epekwesikmepiH CanbiCmbipy Hamuxenepi oe
2eliMuGuUKaAUUSHbIH APpMbIKUWUbIIBIKMApbIH kepcemedi [14]. Lugprbik eelimugukayusda Koi0aHbI2aH
aHUMAauUsAap MeH UHmMepakmusmi mooesiboep 371eKmpoHOapobiH 6ip amOMHAH eKIHWICIHe aybICybiH
KepHeKi mypde kepcemyee MyMKiHOIK bepaeH. HamuxceciHoe oKyWbIIap 371eKMPOHObIK H(bI/xyObl Hcall
CUMBO/IOAp MUbIHMbIabl pemiHoe emec, HAkmbl yoepic pemiHoe myciHeeH. An eelmugpuxkayus
KO/10aHbI/IMA2AaH #az0adoa 31ekmpoHOapObIH K032asbICbIH Kabbinday KubIHObIK MYyObIpbin, OKYWbLIAP
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kebiHe popmanobl beneinepmer wekmesneeH [14].

VIHmepakmusmi olbIH ManceipMandpbl peakuus MexaHu3MoepiH MeHeepyoe MAaHbI30bl Pes
amkapaaH. 3epmmeysiepoe OKYWbIIapaa peakyus KeseHoepiH OYpbiC pemneH OpHAaacmabipy,
3/1IeKMPOHOapObIH KO32aA/bIC  6asbimbiH MAHody Hemece MexaHusmoi MOJbIKMbIPY — CUAKMBbI
manceipmanadp YcbiHbiizaH . MyHOal manceipmanap 6inim - anywbiiapobl  benceHoi  olnaHyaaq,
KameJsikmepiH my3emyee XaHe Hamux ce2e Xemyae bIHMAanaHobipaaH. COHbIH HamMuXeciHoe peakyus
MexaHu3mMoepiH myciHy 0eHeelii MeH oKy MomuBauyusack! Kamap dpmkKaHb! 6alikanaos! [7].

*Op Ke3€H JKeKe KapacThIPbLIaIbI
PeaknusHBIH CaTBUIBI XKYPYi * ApanbIK OesmeKTepIiH TY31Tyl KepHeKi
*MexaHu3M TyTac yAepic peTiHae KaObuIIaHa bl

* DIIEKTPOH aybICybl aHUMAIHSI aPKbLUIbI KOPCETLIe 1
* CMBOII eMec, HaKThI YAepic peTiHze KaObliaHaabl
» KaOburnay sxeHUTIeH 1

DNeKTPOHIAPABIH KO3FaIBICHIH
TYCiHy

*Kesenzmepi AyphIC peTKe KenTipy
* JNEKTPOH KO3FAIBIC OAFBITHIH TAHIAY
*KarenikTi Ty3eTy apKbUIbl YHPEHY

» TyciHy meHrefi apTaasl
* OKy MOTHBAIHSICHI KYIIeHe I

Hotmxe

Cypem 1. - Peakyus mexaHu3moepiH myciHoipyoe2i uugpbik 2elmMudukauusaHbIH acepi

Monekynanbik KypblibiMOap MeH peakyus MexaHu3MOepiH MeHeepy OpeaHUKAJ/IbIK XUMUSoadzbl
KVpbl/ibIM—Kacuem 6alnaHbICbiH MYyCiHyOiH He2i3iH Kanadobl. AndbiHabl 3epmmey1epdi manday yudpribik
eelimucpukayus snemeHmmepiH Kos0aHy MOeKY/a/bIK KYPbIIbIM MeH XUMUS/IbIK Kacuem apackbiHoaabl
badnaHbicmbl  myciHyOi yeHindememiHiH Kepcemedi [15]. [lelmugukauyusnaHaaH manceipmanap
apKbl/ibl OKYWbIIAP MOJIeKY/1a KYPblibIMbIHOAb! 632epicmepoiH OHbIH GU3UKAJIBIK XaHe XUMUSJIbIK
KacuemmepiHe Kanad acep ememiHiH HaKmMbl MbICaa0ap apKbi/ibl 6alKazaH.

3epmmeyniepde 2elMmuduKayusIaH2aH MancbipmManap 102UKaibIK NAlbIMHbIH KA/1bINMACybiHa OH
acep emkeHi kepceminedi. OKYWb1Ap MOEKYIAHbIH KYpPblIbIMbIH ©32epmin, COo&aH Calkec
kacuemmepdiH kanad e32epemiHiH 6akbliay apkbi/ibi ceben—candapsbik 6alaaHbICmapobl MyCiHeeH.
byn yoepic KypbiibiM—Kacuem 6ad/iaHbICbIH Xcamman asnay emec, myciHy o0eHeeliHOoe MeHeepyee
MYMKIHOIK 6epeeH. An 0acmypsii okbimyda 6y 6adiaHbIiC KebiHe meopus/ibiK cunamma Kasein, 6iim
anywbiiap ywiHd abcmpakmini 6obin Kana bepeeH [15].

Teopusiniblk — 6inim0i  KonoaHy 0OeHeeliH casnbicmbipy b6apbicbiHOa 0a  2eliMupuKkayusHbIH
apmabiKWblIbIKMAaps! b6adkanaos [15]. Meldmupuxkauus KondaHbIRaH *azdaloa OKywhklidp adi2aH
6iniMOepiH XaHa mancbipmManapod, ecenmepoe xaHe NpobaeMasbiK #az0aammapoa Ko10aHa asiea.
byn 01ap0bIH 0p2AHUKA/IbIK XUMUSOAgbl Hezi32l YabiMoapObl eMIPIK HaHe NPAaKmMuUKaibIK mypabiod
badnaHbiIcmbipa any KabinemiHiH 0ambi2aHbiH Kepcemeoi. A eelMmuukayus Ko0aHbIIMARAaH #azoatoa
meopus/ibiK binimoi Konoay wekmeysi 60sbin, KebiHe penpodykmusmi deHeelde KaizaH .

AnObIHabl benimoepde Uu@p/biK 2elMUPUKAUUSHBIH 0pPeaHUKA/IbIK Xumusodabl abcmpakmini
Y2bIMOapOobI MycCiHOipyoeai OH acepi KepcemineeHiMeH, Xcypei3ifneeH CaabiCmbIpMassi masaday by adicmi
Kos0aHyda bipkamap wexkmeysiep MeH mayekesnoepdiH 0e 6ap ekeHiH aHbikmaosl. Kelibip 3epmmeynepoe
eelimugpukayus bapsbik xcazoatoa 6ipoeli Hamuxce bepmeldmiHi aHe OHbIH MmuiMOiliei HaKmbl
nedaeoeuKkasibiK xcazoadaapaa mayesnoi ekeHi aman eminedi [16]. 3epmmeynepde aHbIKManzaH Heaiszi
KUbIHObIKMAapOobIH 6ipi — eedmuguxkayus 31emeHmmepiHiH MasmyHmeH moJbiK yinecneyi. Kelbip
xagdadnapoa olbIH 3/1emMeHmmepi 0Ky MAakCcambiHaH anwakman, 6inimM anywbiapobiH Ha3apbiH
Ma3smMyHHaH 2epi olibiH yoepiciHe aydapaaH. MyHdoal xcazdalioa eelimugukayus abcmpakmisi yabimoapob!
mepeH MyCiHOIpY K¥pasibl eMec, meK Kbi3bIKMbIpY 3/1eMeHmi pemiHoe wekmesin KaaaaH.

Qdicmemenik calkeccizoikmep Oe i Ke3decemiH Macenenep KamapbiHa *amaobl. Kelbip
3epmmeysiepde eelmugukayus snemeHmmepi xcydecis, 6ipi30inik cakmanmad eHeizineeHi 6atkanaosi
[16]. OlibiH manceipmanapsiHeiH 0eHeeli MeH Kypoesisizi oKy mMamepuadsibiHbiH 102UKACbIMeH calikec



V INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 03-04.02.2026

KenimezeH xcazoadoa 6inimM anywsiiapoa myciHbeywinik mybiHoazaH. by xazdal acipece peakuyus
MexaHu3moepi MeH KypblibiIM—Kacuem 6al/iaHbICbl CUSKMbI Kypoesi makbipbinmapobl  0KbIMyoad
badkanzaH [3]. CoHbIMeH Kamap MexHUKA/IbIK XaHe YibIMOacmbIpyWwblibiK ¢akmopaap yugpibik
2elMuuKkayusiHb! Ko0aHyobIH MAHbI30b! WeKmeyiepi pemiHoe kepceminedi . LjugpribiK KypanoapobiH
JemKINIKci30iel, MexHUKAIbIK akay/iap, UHMepHemKe KO emimMOIikKmiH wekmeyi 60aybl Hemece
MY2AJIIMHIH UUGPAbIK Ky3bipemminieiHiH memeHOiz2i 2edmMudukayusHbiH muimoinieiH memeHOemKeH.
YlbiMOacmbIpywbiiblK, — mypabidad —aagaHoa, cabak —YakbiMbiHbIH — WEKMeyiiiei  X#aHe  OKy
6a20aps1amMackiHbiH Mblabi30biabl 0a eetiMupuKayusa 31emMeHmmepiH MoJibIKKaHOb! KoJI0aHy2a Keodepei
kenmipeeH [16].

XKypeizineeH CcanbiICMbIpMaabl Maaday OpeaHUKAbIK Xumusoazbl abcmpakmini yabiMoapob!
myciHoipyde uugpibik 2eliMUPUKAUUAHbIH Xainbl OH acepiH alKbiH Kepcemeodi . AJObiHabl
3epmmeyiepoiH HomuxcenepiH xcyleney 2elimupukayus d31emeHmmepi Ko0aHblazaH xazoadoa bisim
anywblIapobiH MOMEKYIAbIK KYPblbiIMOApObl, Peakuuss MexaHUsMOEpIiH M(oHe KYpblibIM—Kacuem
balnarbicbiH MYCiHY 0eHeeli apmamabiHbIH 0anendelioi. byn acep, eH andbiMeH, BU3Yaau3auus MeH
UHMepakmusmi apekemmiH 0Ky yoepiciHe eHei3inyimeH 6alnaHbiCmbl . XXUHAKMAn2aH Hamucesnep
UuupaIbIK 2elimMupuKauuaHbIH mMuiMmoi KoadaHblybl b6eneini 6ip wapmmapaa mayesoi ekeHiH kepcemeoi
[8]. Aman alimkaHda, eelimupukauus 31emeHmmepi 0Ky MaKkcammapbiHa calikec 60/1ybl, 0pe2aHUKAsIbIK,
XUMUST MA3MYHbIHbIH /102UKACbIMEH YUaecyi daHe abCmpakmisi yabiMoapobl HAKMblAAy2a 6aabimmarnybi
muic. CoHbIMeH Kamap B8u3yas Kypandap MeH UHMepakmusmi Mmanckbipmanap xaydeni mypoe
KOJI0aHbIIRAH #cagoaloa eaHa eeliMugpuKkayus bisim canackiH apmmeipyaa MyMKiHOIK 6epedi [5].

Hamuxcenepdi xcydeni mypoe mydiHoey yudpbik 2eUMuduKayusHbIH 0p2aHUKAsIbIK XUMusioaab!
abcmpakmisi yabimoapob! myciHOipyoe muimoi nedazo2uKkasbik, KYpaa eKeHiH KepcemyimeH Kamap, OHbl
KO/I0aHyo0a &blibiMu  HezizoesieeH adicmemesiik Ke3Kapac Kaxem eKkeHiH 0e alkbiHoalob! [7].
lelimugukauusa oKy yoepiciH eHindememiH ombeban wewimMm emec, anadoa on OypbiC
ylbiMOacmelpbiizaH xazoadoa 6inim anywbiiapobiH MaHbiMObIK besnceHdinieiH apmmabipbin, Kypoesi
YabIMOapOkl CaHAIbl Mypoe MeHzepyee xagoall 3acalosb!.

~
* KypbuibIM e3repici — KacueT e3repici, ceben—canaapIblk OainaHbIC KalbITacaibl
LHpIbIK * Jloruxasblk maibIM JaMblll, TEOPUSIIBIK O1TiM jkaHa TarchlpManapaa KoJaaHbUIa bl
oA e+ TIpakTHKAIBIK Ofinay JaMubT
STHBIH BIKIIAJIBL J
\
* OiibIH 3JIEMEHTTEPIHIH Ma3MYHMEH COHKeC KenMeyi
* OIiCTEMETIK JKYHeci3 ik
Konnanynarsi i3 TeXHUKAIBIK JKOHE YaKBITTHIK KABIHABIKTAP
LIEKTEeyIep Y,

* OKy MakcaThIHa COMKECTiK
« Kyiteminix
* Busyanusanus MEH UHTCPAKTUBTLTIKTI TCH KOJIIAHY

Cypem 2. - Lugpribik eedmupukayusHbIH bIKknaibl

Tankbinay

XypeizineeH canbiCMbIpManbl mMaaday OpPeaHUKasbiK —Xumuss cabakmapbiHoa —yugprbik
2elmuukayusiHb! KoaoaHyobiH abcmpakmini yabimoapob! myciHOipyode KeweHOi nedazo2ukasbik acep
bepemiHiH Kepcemmi. AJibIHeaH Hamuxcenep 2elMuduUKayusHbIH meK OKbimy GopMackiH 632epmy
Kypasbl emec, binimM anywbiaapobiH XUMUSIbIK 0U1aybiH, 102UKA/IbIK NAUbIMbIH XaHe NOHOIK MYyCiHieiH
KasabINnMacmasipameiH MaHbI30bl 20iCMeMesiiK pecypc eKkeHiH alkbiHOalobl . by benimoe Hamuxicenep
a/10bIHabl 3epmmey/iepMeH CaslbiICMbIPblId OMbIPkIN, 07dPObIH MEOPUAIbIK HAHE NPAKMUKA/IbIK MaHI
mepeH natibimoaiaosI.

BipiHwi Ke3ekme, uu@psbiK 2elMuPUKAUUSHbIH OP2aHUKA/bIK —Xumusoaabl abcmpakmisi
YabIMOapObl MyciHOipydeai »asinbl mMuimMoislieiHe MOoKMasay MaHbi30bl. Hamuxcenep KepcemkeHoed,
eelimugukayus KOAOAHbIIRAH OKY XcazoalnapbiHoa 6inim  anywblidp Mosekyaansik, o0eHeeloeai
yoepicmepdi Kabbindayoa admapsbikmad xceHiioikke ue 6oseaH. by andbiHabl 3epmmeynepoe
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KepcemineeH 2elMupUKAUUAHbIH BU3yau3auus MeH benceHoi apekemke HeeizoesnzeH OKbimy
macinoepimeH ylnecemiriH pacmadiobi . CoHbIMeH Kamap, 2elMu@ukauus KoJIOAHbIIRAH X(aHe
KO/10aHbI/IMA2AH #a20adliap apackiHOaab! albipMaulbl/ibikmap 0peaHUKasIbik Xumusoagsi abCmpaxkmisi
MasmyHObI MeHeepy meK aknapam KeJsieMiHe emec, OHbl YCbIHYy maciniHe 0e mikenel mayesoi eKeHiH
Kepcemeoi.

Monekynanblik — KYpbi/IbiMOAapObl  MeHzepyee  KAmbICMbl  HaMuXenep  2elmMupuKayusiHbIH
KeHicmikmik olnayobl 0ambimyoadabl pesiH HaKkmbiiatobl. AnObIHabI 3epmmeyaepoe MOIeKyaasbIK
M00esib0epOi KOJIOaHY YCbIHbIIRAHbIMEH, by 3epmmeyde eedmupuKkayus/iaHeasd mancbipmManap
ModesibOepMeH besiceHOi apekem xacayaa MyMKIiHOIK bepemiHdicimeH epekuwieneHedi . binim anywbinap
MoneKynanapobl e30epi Kypacmsbipy, ©32epmy X aHe CabICMbIpy apKbl/ibl 0/1dpObiH KeHiCmikmik
KVPbIIbIMbIH CaHasIbl Mypoe myciHeeH. by »azoal 0p2aHUKasIbiK Xumusaoaasl abcmpakmini yabimoapos!
CMamuKasbiK emec, QUHaMUKasIbIK Xcyde pemiHoe Kabblaoayaa bIKnasl emKeH.

Peakuusi MexaHusmoepiH MycCiHOIpyoe a/biHRaH Hamuxxenep 2elmMupuKkayusHbiH eH MaHbi30bl
apmbIKWbLIbIKMApPbIHbIH 6ipiH Kepcemedi. Peakuus MexaHu3mMoepi 0p2aHUKA/IbiK XUMUS0aabl eH Kypoesii
makxkipbinmapobiH 6ipi 60/bin caHanambiHbl 6en2ini. AbiHRaH HemuXcenep uHmepakmusmi olbiH
ManceipmManapbl  peakyusiHbiH Cambl/ibl XCYPYiH, 3/1eKmMpPoHOapOblH KO32A/IbICbIH X(oHe apasibik
beswekmepoiH mys3inyiH myciHoipyoe muimoi 6osgaHbiH Kepcemeodi . by anodbiHabl 3epmmeyiepoe
almel/igaH BU3YAAU3AUUSIHbIH MAHbI3bIH pacman Kava Kolimad, eelmMupukayusHbi{ 6iiM anyulbiHbl
besnceHOi manoaywb! pesiHe WbiedpambiHbiH 0anendeddi. MyHoal macin peakuyus MexaHusmMoepiH
MEXAHUKAJ/IbIK XXammayoaH 2epi 102UKasibIK, mypabioa myciHyee MyMKiHOIK 6epedi.

KvpblibiM—Kacuem 6alnaHbICbiH MeHeepyee KambICMbl HaMuX cenep Op2aHUKa/IbIK Xumusioaab!
meopussibiK 6iiMOI KOI0aHy MaceneciH mepeHipek auly2a MyMKiHOIK 6epedi. A/0biHabl 3epmmeyiepoe
byn balnanbic KebiHe myciHOipMe cunamma Kapacmabipblicd, 2eUMUPUKAUUAIaHaaH mancsbipmanap
6iniM anywbinapea KypbuibiMoadzbl e32epicmepoiH Kacuemmepee acepiH e30ieiHeH balkayea xcazoall
xacazaH . byn ceben—candapsibik NAlbIMHBIH KAAbINMACYbIHA Y(oHe XUMUS/IbIK 3aHObIIbIKMApob!
CaHasibl MyCiHy2e bIKNAJ emKeH. HamuxceciHoe meopussbiK 6iniMm  penpodykmusmi 0eHeelioeH
Kon0aHbasbl OeHeeliee kemepineeHi 6alkanaosb!.

OKy MomuBauusacbl MeH MAaHbIMObIK 6e/iceHOIIKKe KambICMbl  A/IbIHRAH — HIMUXenep
2elMUpUKAUUSHBIH NCUXO/I02UATIbIK dCepiH 0e Maskkiiayea Heziz bepedi. AnobiHabl 3epmmeyaepoe
eelimugpukayus KebiHe Kbi3bI2YWbIbIKMbI APMMbIPY Kypasibl pemiHoe KapacmblpbiIRaHbIMEH, Oyl
3epmmey OHbIH 0P2aHUKAJIbIK XUMUA0aabl abCmpakmini yabiMoapobl MeHeepy canackiHa mikened biknasi
ememiHiH Kepcemedi . [laHee 0e2eH Kbi3blRYWbIIbIKMbIH apmybl, cabakka 6eceHOi KambiCy X oHe
manceipmanapobl opbiHOayea 0e2eH biIHMa 6isliM anywbiiapobiH OKY YOepiciHe xcayankepulilikneH
KapaybiHa bIKNAJ emkKeH. by momusauus mMeH oKy Homuxesnepi apackiHoaabl 63apa 6alnaHbICMbIH
MaHbI3bIH Mmazbl 6ip Mapme d0anendedo.

oOpmypsai 3epmmeysiep HamuXenepiH CaabiCMbipd MAaakbiaay 2eUmMuduKkauusaHsiH muimoiniei
bipkamap ¢Gakmopnapaa mayendi eKkeHiH Kepcemedi. Opmak 3aHObLIbIK pemiHoe 6ap/ibik
3epmmeysiepde BU3yaiu3auyus, UHMepaKkmusmiik *oHe mManckipManapobiH xcylesniniei oH Homuxe
bepeeH . An Hemuxenepdezi albipmaliblibikmap KebiHe Koa0aHbIIRaH Uup/iblK KypandapobiH
CanacbiHA, OKY MA3MyHbIMEH CallKecmiziHe y}taHe My2asiMHIH adicmemestik 0asp/ibiabiHa 6al/aHbICMb!
boneaH. byn eelimuguKkayusHbl asmomammebl mypoe muimoi a0ic pemiHoe emec, Neoazocukasbik
mypabi0a ol1acmbIpbiiIRAH Xcyle pemiHoe Ko0aHy Kax)emmiziH Kepcemeoi.

Lugpnbik  2elmupukayusHbl Ko0aHyObiH WeKmeyaepi MeH mayekenoepiH mankbiaay o0a
MQaHbI30bl OpbIH anadkl. AObIHabI 3epmmeyiepoe KepcemineeHoel, adicmemesik CalKkecci3oiK,
MeXHUKA/bIK — MYMKIHOIKMepOiH — weKkmeysiiei  oaHe  YUbIMOACMbIpYyWbiibIK — KUbIHOBIKMAp
2eliMuGuUKaYUSHbIH MUiMOisiieiH memeHdemyi MyMKiH . byl 3epmmey Hamuxenepi 2eiMudukayusHbIH
bapsibik xazoadoa 6ipoed Hamux e bepmelmiHiH, OHbIH MUiMOisiei HaKMb! OKY *#azdalibiHa, Ma3mMyHaa
JHOHe Nedaz2o2uKkasibiKk MaKkcammapaa mayesoi eKkeHiH alkbIHOaltosb!.

KopbimbiHObI

bys1 3epmmey 0p2aHUKasbiK Xumus cabakmapbiHOa Uugdpibik 2eimMuduKauusHbl Koa0aHy apKbisibl
abcmpakmini yabiMoapob myciHOipy MaceneciH keweHoi mypoe Kkapacmeipyaa 6aabimmasiobl. A10bIHab!
ablIbIMU  eHbeKkmepoi  CanbICMbIPMAsabl  Masaday Homuxesnepi OpeaHUKasbiK Xumusodzbl Kesze
KepiHb6eldmiH, MukpooeHzelioe xcypemiH yoepicmepoi meHzepyoe 0acmypsi OKbIMy Macii0epiHiy
MYMKIHOIKMepi weKmeysi eKeHiH aHe 01ap0bl MOJbIKMbIPY YWIiH 3amaHayu uugpbsik adicmepoi
Kon0aHy kaxcemmiz2iH kepcemmi. Ocbl mypabioaH an2aHoa, uugp/bik 2elimupuxkauyus abcmpakmini
MasmyHOb! MyciHOIpyoiH muimoi Nedazo2uKkasibik Kypasbl pemiHoe alkbiHOanaosb!.

3epmmey 6apbICbiHOAG OP2aHUKA/IbIK XUMUSOAabl He2izei abcmpakmini yabimoap MOJeKYaasbiK
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KVYPbIIbIMOAp, peakuus MexaHu3mMoepi oaHe KypblibiM—kacuem 6alnaHbICbl Uugpibik 2elimugpukayus
KO/IOAaHbIIRAH — »a20aloa  aHazypsibiM — CaHasibl  api xcyleni  MeHeepinemiHi  aHbIKmasosbi.
letiMugukauusaiaHeaH oKy xcazoalnapbiHoa 6iiM anywbidp MoekyiaabiK oeHeelddeei yoepicmepoi
popmy/ia MeH cumMBo10ap XUbIHMbIbl pemiHoe emec, e3apa bal/IaHbICKAH, 632epMesii #aHe 102UKA/bIK
xyde pemiHoe Kabbii0azaH. by opeaHUKaibIkK Xumusgoazsl abcmpakmisi olnayobiH KasabinmAacybiHa
XHCaHe NaHOIK MYCIHIKMIH mepeHoeyiHe bIKknasl emmi.

XKypeizineeH manoay uugdpibik 2eimMuPUKaUUaHbIH OKbIMY MA3MYHbIH KOPHEKI emy KbismemimeH
2aHa wekmesnmed, 6iniM anyuwbiiapobiH MAHbIMObIK apekemiH 6esceHOipyoe, /102uKasibiK NalbiMbiH
oambimyoda xaHe meopussibiK 6inimoi KondaHy OeHeeliH apmmbipyod MaHbI30b! pes1 AMKAPAMbIHbIH
kepcemmi. OUbIH 31emMeHmmepi apKbiibl YUbIMOACMbIPbIIRAH OKY yoepici 6inim anyuwibinapobiH OKY
MamepuasbiHa Kbi3blaYWblIblablH ApMMbIpbIn, 01dp0bl  ©30i2iHeH [30eHy2e, mandayea XMaoHe
KOPbIMbIHObI #acayaa bIHMAnaHobIpObl. by ¥az0ald op2aHUKA/IbIK XUMUA0aabl Kypoesi yabimoapobi
MeHeepyOiH canachiH Xakcapmyaa mikenel acep emmi.

CoHbIMeH Kamap 3epmmey Hamuxcesepi Ludprbik, 2eimMudukayusHbIH OKY MOMUBAYUSCHIHA OH
bIKNAJ ememiHiH kepcemmi. [1oHee de2eH Kbi3bI2YWbI/IbIKMbIH apmybl, cabakka 6es1ceHoi KambiICy H#oHe
OKY MAancbIpMasaapbiH opbiHOAyaa 0e2eH bIHMAHbIH Kywerol 6isimM aiyulbliapobiH 0peaHUKaIbIK XUMUSIHbI
Kabb1/10aybIHA X#aabiMObl acep emkKeH. TaHbIMObIK besnceHOinikmiH apmybl abcmpakmini yabimoapos!
MeHzepy yOoepiciH yteHindemin, 0Ky HomMUXenepiHiH MypakmadybIHa bIKNaa emmi. by MomusauyussibIkK
pakmopaapobiH 2eiMuGUKauUaHbIH MuiMOilieiH apmmbipambiH MAaHbI30b! WAPMMApobiH 6ipi eKkeHiH
Kepcemeoi.

Anadoa 3epmmey 6apbiCbiHOa Yudp/ibiK 2edMuduKkayusiHbl Ko10aHyobiH 6enzini 6ip wekmeynepi
MeH mayekendepi 0e aHbiIKkmanobl. [eldmugukauus 3/1emMeHmmepiH OKY MA3MYHbIMEH MaHe
MakcammapbiMeH Xemkiikmi  0eHeelide calkecmeHoipmel KoaoaHy, adicmemesiik  xcyldeci3oik,
MEXHUKA/IbIK UH@PAKYPbIIbIMHBIH HCEMKIZIKCi30iei XaHe MY2aniMHIH UU@P/bIK  Ky3bipemmisigiHiH
memeHdiei  6yn  adicmiH muimoinieiH  memeHoemyi MyMmKiH. OcbigaH 6alnaHbICmbl  YUPPIbIK
eelimucukayuss ope2aHUKaIbIK XUMUSHbI OKbimyoda ambeban wewim emec, analioa nedazo2ukasibik
mypabioa OypbIC HOCNAPAAHbIN, abI/IbIMU He2i30e eHei3ineeH *azdaloa xoaapbl Homuxce bepemiH adic
eKeHi MyX#bIpbiMOaiaokl.

Xannel angaHoa, 6yn 3epmmey Uu@PbIK  2eUMUGUKAUUSHBbI  OP2aHUKA/IbIK —XUMUSOadzb!
abcmpakmini yabimoapobl myciHOIpyOiH 3amaHayu api nepcnekmusadsibi Nedazocukasbik 6azbimsi
pemiHoe Kapacmeipyaa moJibIK Heai3 6ap ekeHiH Kepcemeoi. AJbIHRaH KOPbIMbIHObIIAP 0PeaHUKAJIbIK,
XUMUSIHbI OKbImy adicmemeciH xeminodipyee, oKy yoepiciH uugpsabik 6iniM 6epy maaanmapbiHa
calikecmeHaipyae xcaHe 6iniM anywbLiapobiH NoHee 0e2eH Kbi3biayWibl/lblabiH ApMmbipyaa 6asbimmasnzaH
NPAKMUKAIbIK Wewimoep YcbiHyaa MyMKiHOIK bepedi.

bonawak 3epmmeynepde yugpibik 2edMupUKayusHbl O0P2aHUKA/IbIK XUMUSIHbIH eKene2eH
MakbIpbiNMapbiHa maxcpubesnik mypoe eH2i3y, OHbIH Y3aK Mep3imMoi OKY HomuesepiHe acepiH aHbIKmay
HCaHe apmypai binim bepy OeHeeliepiHOe KOI0aHy epekwesiikmepiH 3epmmey e3ekmi 6azbimmapobiH
6ipi 60os16in Mabbiads.. CoHbIMEH Kamap myaanimoepoiH Uudpibik 3caHe adicmemesik 0asplibiabiH
apmmeipy MacesneciH 2elmuukayusHbl muimoi Koa0aHyoblH Hezizei wapmmapsiHbiH 6ipi pemiHoe
KapacmsIpy Kaxemmisiiei mybiHoatosb!.

Ocbinadiwa, yugpabik eedmupukayuss op2aHUKa/IbIK Xumusoazsl abcmpakmisi  yabimoapobl
myciHOipydi xceHindemin KaHa koumad, 6inimM anyuwbiiapobiH ablbiMU OW1aybiH 0ambimyad, NoHOIK
KbI3bl2yUWbl/IbleblH ApPMMbIPY2a HaHe 0Ky candcbiH Kemepyee 6azbimmaneaH muimoi Neoaeoeukasibik
Kypan pemiHde 6azanaHaokl.
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Abstract

The article provides a comprehensive analysis of the scholarly value of M.P. Vlyatkin's works on the
history of Kazakhstan written during the Soviet period. The main objective of the study is to evaluate the
source-based, methodological, and historiographical significance of the author’s academic legacy from
the perspective of modern Kazakhstani historical scholarship. The research employs historiographical,
source criticism, comparative-historical, and critical analytical methods.

The study demonstrates that the scientific value of M.P. Vlyatkin's works lies primarily in the exten-
sive use of archival sources, the systematic introduction of documentary materials into academic circu-
lation, and the attempt to conduct a comprehensive socio-economic analysis of historical processes. The
author’s approach to interpreting the history of Kazakhstan within the broader imperial and Soviet con-
text is assessed as a methodological innovation of its time. The article also examines the objectivity and
limitations of Vlyatkin's works, highlighting the influence of Soviet ideology on historical interpretation.
It argues for the necessity of distinguishing between scholarly content and ideological elements when
assessing his academic heritage. The findings indicate that Vlyatkin's works retain their relevance for
contemporary historical research and represent a significant subject for further historiographical analy-
Sis.

AHOamna

Makanaoa kKeHecmik Ke3zeHOeei KepHekmi mapuxwbl M.[1. BamKuHHIH Kad3zakcmad mapuxsi
JHOHIHOe2l eHbeKmepiHiH ablibiMU KYHObI/IbIRbl KeweHdi mypde mandaHaosl. 3epmmeyoiH Heaize
makcamal 2asbiM eHbekmepiHiH 0epekmiK, a0ICHAMAJIbIK XaHe MApUXHAMA/ibIK MAHbI3biH Kdasipei
Kazakcmar mapux 2blibiMbl MYpabiCbiHaH 6azanay 6osbin mabeiiadsl. OCbl MAKCAmKa xemy YuwiH
MAapuxHamaselK, 0epeKkmarysibiK, CajabiCMbIPMAsibl-MApuxu XaHe CbiHU masaday adicmepi Ko10aHbI0bI.

3epmmey 6apbicbiHOa M.[1. BamkuH eHbeKkmepiHiH 2blibiMU  KYHObI/Iblabl, eH a/10bIMeH,
natoanaHbiieaH 0epekmik 6asaHbiH KeHoiziMeH, apxusmik mamepuanodpobl xcylesai mypoe abiibiMu
aliHa/bIMa eHai3yiMeH X3oHe mapuxu yoepicmepodi a/ieyMemmik-3KOHOMUKA/IbIK MypablOaH KeweHol
masnoayea yMmabiybiMeH alKbiHOanambiHbl aHbIKManobl. COHbIMEH Kamap asmopobiH Kasakcmad
MApUXbIH XANbIUMNEPUS/IbIK HAHEe KeHecmik mapuxu yoepicmepmer 6aliaHbICMbipd Kapacmaipysl
COJ1 Ke3eH YWiH MemooosioUssIbIK XHAaHAWbIIObIK pemiHde 6asanaHaos.. Makanada M.[1. BamkuH
eHbekmepiHiH obbekmuBmisi2i MeH wekmeysaepi CaibICMbIpMasibl mypoe Kapacmabipblibin, KeHecmik
U0eos102UsIHbIH MApuxu UHMepNpemayusaa muaizeeH bIknasbl aulbin Kepceminedi. FbiibiMu KYHObI/IbIK,
neH uo0eoso2usi/iblK HakmopoblH apakambsiHACbl MasaddaHbin, AdBMOP 3epmmeysiepiHoei ablibiMuU
Ma3myHObI UOL0102US/TbIK KAbamma ax}cbipama omaipbin 6bazanay Kaxcemminiei Heeizdenedi. 3epmmey
Homuxcenepi M.[1. BamkuH eHbekmepiHiH Ka3akcmaHd mapux 2blbiMbl YUWiH MAaHbI3bIH Cakman
OMbIPRAHBIH YaHe 0/1ap0bl Kazipai Meopus/ibiK-Memo0o02us/ibiK YCMAaHbIMOap mypabiCbiHaH Kalima
nadbimoay YammabiK MAapuUXHaMaHbiH 0amybIHa bIKNAJ1 ememiHiH kepcemeo.

Keywords: M.P. lyatkin, history of Kazakhstan, Soviet historiography, scholarly value, source base,

methodology, historiographical analysis
Kinm ce30ep: M.[1. BamkuH, Ka3akcmaH mapuxbl, KeHecCmik mapuxHama, abiibiMu KyHObI/IbIK,
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depekmik 6asa, Memodos102usl, MApuxHamasibik, masoay

Kipicne

Kaszakcmar mapux abl/ibIMbIHbIH KA/biINMACybIHOA KeHeCmiK Ke3eH MaHbi30bl OpbIH anaosbl. [an
OCbl yakbimma KasakcmaH mapuxbl XeKe 2blibiMU 3epmmey HbICaHbl pemiHoe xcydeni mypoe
Kapacmaipbiia 6acmaosl, anzawkbl ipeesii eHbekmep #(asbiibin, Kenme2eH apxuBmik 0epekmep abl/biMu
aliHanbIMaa eHei3inoi [1]. KeHecmik mapuxuwibiiap Ka3ak XaakbIHbIH a/1eyMemmik-3KOHOMUKA/IbIK 0amybl,
omap/ibik backapy xcyleci, Koeamoaabl e32epicmep CUSKMbI ©3eKmi Macesienepae Hazap ayoaposbl. by
3epmmeysiep Kasakcmax mapuxbiHbiH Kenme2eH KbipAapbiH aulyzd MyMKiHOIK 6epeeHimMeH, 071apobiH
bapsibiebl 6ipdeli obbekmusmi cunamma 601061 0ey KubiH. Cebebi KeHecmik KeszeHoeai mapuxu
3epmmeysiep MApKCMIK-IeHUHOIK UOe0I02USHbIH bIKNA/ILIHOA XCypei3indi. Tapuxu oku2aaap MeH
yoepicmep KebiHe manmabik mypabioaH MYyCiHOIpIan, YAmMmbIK Myode MeH 0aCmypJii KO2amobIK,
KVPbIIbIM Macesieniepi eKiHWwi Ke3ekke bicbipbliobl [2]. Ocbl #agoal KeHecmik Ke3eHoe x3#a3bli2aH
eHbekmepee byeiHei KyHHIH 2blIbiIMU  Maaanmapbl  MYypabICbIHaH Kalma Kapay Kaxemmizid
mybiHOamaobl. Kasipei Kasakcmad mapux abiibiMbl YuliH MyHOal eHbekmepoiH Oepekmik Hezi3iH,
a0icHamasbik, 0eHzeliH X#aHe 2bIIbIMU MYXCbIPbIMOAPbIHbIH WbIHAUbLIbIRbIH AHbIKMAY epeKule MAaHbI30b]
[3]. Ocbi mypabioaH anzaHoa, KeHecmik mapuxHamaza cbiHu, 6ipak bipx#aKkmsl emMec Ke3Kapac Kaxem.
bip 3aabIHaH, OHbIH &bl/IbIMU XemicmikmepiH MolbIHOay Kepek 601Ca, eKiHWI #aabIHaH, U0eos102UsIbIK
weKmeysiepiH awbin Kepcemy Kaxem. MyHoal macin eaHa Ka3zakcmaH mapuxbiH obbekmusmi api
KeweHOi mypoe 3epmmeyee »0J1 auiaosbi.

KeHecmik Ke3eHOe KazakcmaH mapuxbiH 3epmme2eH mMapuxbiidpobiH iwiHoe M.[1. BamkuH
eHbekmepi epekwe Hazap aydapmaosl. OHbIH ablbIMU 3epmmeysepi Kazakcmar mapuxbiH aansl
mapuxu yoepicmepmeH 6aliaHbICMbIpA OMbIPbIN KAPACMbIPYbIMEH XaHE 0epeKkKe30epoi KeHiHeH
KOMI0aHybIMeH epeKuieneHedl. BamKuH apxusmik mamepuanoapob! xcydesi mypoe naldoanaHbin, mapuxu
KYbblIbICMapobl  KeweHoi masnaoayea yYMmeiiobl, Oyl OHbIH eHOeKmepiHiH &blibiMU  Ca/IMagbiH
apmmaipobl. FasbiM 63 3epmmeysiepiHoe KazakcmarHbIH Pecell UMNepuscbl KYpaMbiHA KOCbTY YOepiciH,
omap/ibiKk 6ackapy xyleciHiH KaabinmacybiH XoHe Ka3ak Ko2ambiHOaabl aneymemmik e32epicmepoi
mepeH masnoaosl. byn Mmacenenep con KeseHoe a3 3epmmesiceH MakbipbinmapobliH KamapbiHa
xamamaiH. OCbl mypabidaH angaHoa, M.[1. BamkuH eHbekmepi KazakcmaHd mapuxbiHbiH bipkamap
MaHbI30bl MacesiefiepiH aneawl pem 2blibiMU alHaabiMea eHeiyimeH KyHObl 60/10bl. CoHbiMeH bipee,
BamkuH 3epmmeysiepi 0e KeHecmik udeosio2us WweHbepiHeH MoJibiK Wiblad AsI2aH XOK. Tapuxu yoepicmep
KebiHe manmslIK Ke3Kapac mypabiCbiIHaH MYCIHOIPIZIN, YIMMbIK epeKwesnikmepae YemkKilikmi MaH
bepinmeodi. [leceHmeH, 6y wekmeysiep oHbIH eHOeKMepIHiH 2bI/IbiIMU MAHbI3bIH HOKKA Whi2apMadobI.
KepiciHwe, onapob! 6y2iHei mapux ablibiMbl MYPabICbIHAH CbiHU manday M.[1. BamKuH eHbeKkmepiHiH
Kazakcmad mapuxHamacbiHOAab! OPHbIH YAHE ablIbIMU KYHObIIbIabIH MepeHipek myciHyee MyMKIiHOIK
bepedi [3].

KaszakcmaH mapuxHamacbiHOAaabl KeHecmik Ke3eH 3epmmeysiepiH abl/ibiMu mypabioaH Kadma
bazanay Kaxcemmisniei, e anobiMeH, mapuxu eHbekmepoiH ablibiMU KYHObIIbIabIH AHbIKMAY MaceneciH
asnga mapmaosl. ©UmKeHi KeHecmik 0ayipde xcasbligaH 3epmmeysep 6ip 3agbiHaH Mosi 0epekmik
Mamepuasiaa 3aHe xcylesi ablibiMu manaodayea Hezizoesce, ekiHwi 3asbiHaH 6eneini 6ip uoeo02usisibik
wekmeynep ascbiHoa Kasaeinmacmsl. Ocbl cebenmi myHOal eHbekmepdi 6azanayda «2blibiMu
KVYHOBIIBIK» YabIMbIH MAPUXHAMAJbIK MYypabioaH 0YpbiC MYCIHY MAHbI30bl. TAPUX abl/IbIMbIHOA &blIbIMU
KYHObIIbIK 6eneini 6ip eHbekmiy Oepekke30epdi naddanaHy OeHeelimeH, 3epmmey a0iCHaMACkIHbIH
Hez2i30i/1i2iIMeH X(aHe XAcCasiaaH abl/ibIMU MYXbIPbIMOApbIHbIH 0anendinizimeH alkbiHOanaokl. CoHbIMEH
Kkamap mapuxu eHbexkmiH KediHei 3epmmeyepae muaiz2eH bIKkNasibl, ablibiMu 0U0bIH 0aMybIHA KOCKAH
yieci 0e OHbIH KYHObIIbIabIH AHbIKMAlmbiH MAHbI30bl KepcemkiwmepoiH 6ipi 60/bin mabbiiaosi.
KeHecmik Ke3eH 3epmmeysiepiH manodayoa b6y enwemoep mapuxu xazo0aliobl eckepe OmbIpbin
KOM0aHbIYbI MUIC, S2HU eHbekmiH xemicmikmepi MeH wekmeysepi Kamap Kapacmasipbiiaosbl. Ocbl
mypebidaH angaHoa, Kazakcmad mapuxbiH 3epmmeyde eneysi opbiH anamsbiH M.[1. BImKuH
eHbeKkmepiHiH ablIbIMU  KYHObIIbIbIH AHbIKMAy ©3ekmi macese 6osbin - mabbinads! [4]. OHbIH
3epmmeysiepi KeH Kesiemoi 0epekmik 6azasa cyleHin, KazakcmaHd mapuxbiHbiH 6ipkamap MaHbi30b/
macenienepiH xcyleni mypoe KapacmaeipybiMeH epeKkwueseHedi. CoHbiMeH bipee, asmop eHbekmepiHdoe
KeHecmik udeoso02usiHbIH biIKnasb! 6alkaaameiHObIKMAH, 0/apobl Kazipei mapux abi/ibiMbl MyPabiCbIHaH
kadtma 6azanay Kax}xemmini2i mybiHOadob.

Ocbl 3epmmeyoiH Heei3ei makcamsl — M.I1. BISmMKuHHIH Kad3akcmaH mapuxbl MeHiHoee
eHbeKMepIHiH blibiMU KYHObI/IbIRbIH MAPUXHAMA/IbIK Maaoay apkbiibl alksiHoay 60s16in mabbiiadsi.
byn makcamka Ko/l MemKizy YWiH 2a/biIMHbIH —eHbekmepiHoe2i Odepekke3depdi nalodasnaHy
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epekwienikmepi, a0iCHaMAasIbIK YCMAHbIMOAPb! Y(OHE &ablJIbIMU MYX(bIPbIMOAPbIHbIH He2i30ii2i HaH-
JAKMbI  Kapacmabipblaaobl.  HamuxceciHoe M.[1.  BamkuH eHbekmepiHiH KazakcmaHd mapux
2bl/1bIMbIHOARbI OPHbI MEeH MAaHbI3bIHa 0bbekmusmi 6aza bepy Ke3desnedi.

20ebu wony

Kazakcmad mapux 2ablibiIMbIHOa KeHecmikK KeseHoe x3asblizaH eHbekmepoi kalima 6azanay
Macesieci mayesci3oik Xcbi1oapbiHaH bepi e3ekminieiH cakman keneoi. by 6azeimmazbl 3epmmeyiepoe
KeHecmik mapuxHaMaHbiH 2blIIbIMU - Xemicmikmepi MeH UudeosioussibiK —WeKmeyaepiH Kamap
Kapacmsipy Kaxemmizi xui aman eminedi. KeHecmik KeseHoe KasibinmackaHd 3epmmey 0acmypi
Kasakcma+ mapuxbiH xcydesney, 0epekmik Kopobl abl/ibiMu AlHA/IbIMRA eH2i3y HaHe mapuxu yoepicmepoi
a/1eyMemmiK-3KOHOMUKA/IbIK mypabloaH myciHOipyde aimapsibikmad pes amkapos! [5]. Ocbi KoHmMekcm
asacbiHOa KasakcmaH mapuxsiH 3epmmezeH KeHecmik mapuxuibiiapobiH eHbekmepiH mapuxHamasisik
mypebli0aH masaoay abi/ibiMu MaHbI32d ue.

KeHecmik KeseHOeei KazakcmaH mapuxbiH 3epmmeyoiH Memo0osiocusisibik, Hezizoepi KebiHe
MApKcmik-1eHUHOIK meopuseaa cydeHin Kasebinmacmal. Tapuxu yoepicmepoi manmaikK Ke3Kapac apkKbijibi
MYCIHOIpY, a/1eyMemmiK-3KOHOMUKA/IbIK @akmop/apaa 6ackiMobiK b6epy xoHe GopmMauusaibiK Yl
Hezi3iHOe Ke3eHOey KeHiHeH Ko/10aHblaobl [6]. MyHOal adicHamasbik, YCmaxbiMoap 3epmmeysiepoi
KVPbI/IbIMObIK MYMACMblabIH KAMMAMAchki3 emKeHiMeH, YJIMmbIK epekwenikmepoi mosibiK aulyaa
MYMKIHOIK 6epe bepmedi. [leceHMeH, KeHecmik mapuxHamaod XUHaKmaaeaH oepekmik Mamepuanoap
MeH 3epmmey maxcpubeci Kazipei mapux abiibiMbl YWiH 0e MaHbi30bl ablibiMu 6asa 60/1bin Kaia bepedi.

KeHecmik mapuxHamaHbl CbipMKbI blIbIMU KeHicmikme 6azanayaa apHanzaH 3epmmeyaep b6y
MaCesieHi H(aHa KbIpbIHAH auwly2aa MyMKIHOIK 6epedi. bambiCmbiK MapuxHamaoa KeHecmik KeseHoel
KazakcmaH mapuxs! KebiHe u0eosio2usi/ibiK bIKNas, 0epekmepoiH KoJIXemimMoisiai aHe opmasbiK NeH
aliMmak, apackiHoazbl abiibiMu 6alnaHbICMap mypabICbiHaH Kapacmsbipbiiaos! [5]. MyHoal eHbekmep
KeHecmik 3epmmey/iepoiH wekmeyiepiH alKkbiHoaymeH Kamap, 0aapobiH ablibiMu Yibimoacy deHeeliH
JOHe 0epeKkmiK azieyemiH CasibiICMmbipMasbl mypoe basasnayea MyMKiHOIK 6epedi. byn e3 KeseziHoe
KeHecmik Ke3eHoe xa3bliaH Ka3zakcmaH mapuxbl eHiHoe2i eHbekmepoiH ablibiMu KyHObIIbIabIH
bipxakmabi KabbldayodaH cakmaHobIpaosbi.

KeHecmik u0eos102usiHbIH Mapux 2blibIMbIHA bIKNAJbI YeKeae2eH MAakkipbinmadp apKbiibl 0ad
alikbIH  KepiHeoi. Mbicasbl, KeHecmik mil casacamsbiHbiH Ka3akcmad mapuxsiHOd 3epmmeyi
MemsiekemmiKk U0eos102UsiHbIH abl/IbIMU UHMepnpemayusiaa Kasad acep emkeHiH kepcemeoi [6]. MyHoad
3epmmeysiep KeHecmik Ke3eHoe xasbiizdH eHbekmepoiH MAasMyHbIH masaoayoa uoeosiocussibik,
KOHMeKCmi eckepyoiH MaHbi3biH apmmabipadsl. OCbl MypabioaH aa2aHod, KeHecmik mapuxuwbiiapobiH
eHbekmepiHOezi 0epekmik mamepuas MeH UHMepNPemauusi/ibiK Myx#bIpbiMOapOb! aXbipama masnoay
Kax}ctemmizi alikbiHOa1aok!.

KeHecmik ke3eHOe KazakcmaH mapuxbiH 3epmmeyee apHaizaH ipeesi eHbekmepoiH KamapbiHOa
mapuxu mamepuanobl cyldeneyze aHe apxusmik oOepekmepoi 2bibiMU  AUHA/bIMRA  eHei3yee
bazbimmarnzax 3epmmeysiep epekuie opbiH anaobl. MyHOald eHbekmepde Ka3akCmaHHbIH aieymemmik-
SKOHOMUKAJIbIK 0aMybl, OMapJibiK b6ackapy xcyleci oHe KoeamoblK KAmbIHACMAp KeH Kesemoe
KapacmaipblngaH [7]. by 3epmmeynepoi abi/ibiMu MaHbI3bl MApuxu 0epekmepoi yuHakman bepyimer
2aHa emec, 0s1apobi b6esieini 6ip mapuxu 102ukaza calikec myciHoipyee YMmbiaybiMeH 6aliaHbICMbI.

JlepekmaHysibik 6azbimmaabl 3epmmeysiep KeHecmik mapuxuibiiapobiH 0epekneH #YMbIC icmey
MadeHuemiH awbin Kepcemedi. XVII-XIX 2acbipnapdazs xazba oepekmepdi mapuxu aknapam Kesi
pemiHoe masnoay maxcipubeci 0epekmiH Ma3myHbIH AWy, OHbIH CEHIMOIIIZIH AHbIKMAy XaHe mapuxu
KOHMeKcme myciHoipy macenenepiH kammuob! [4], [8]. MyHoal eHbekmep KazakcmaH mapuxsiH
3epmmeyode 0epekmady/ibiK adicmepoiH KaibiNnMacybiHa Heai3 60/10b1 daHe KeliHei 3epmmeysiep yuwiH
a0icHamarbIK, ynei Kbi3memiH amkaposbi.

KeHecmik Ke3eHoe 3a3blizaH MoHOo2papus/ibiK eHbekmepoe XaibIKMbIK KO32abICMap, mapuxu
My/12a/1ap HCoHe aneymemmik Kalwbl/ibIKmap KeHiHeH 3epmmesoi. by ¥ymbicmapoa mapuxu myJsiea
Ko2amobiK yoepicmepmeH 6alnaHbICMbl KApACMbIPbIIbIN, KemepinicmepoiH aneymemmik Hezizoepi
manoaHob! [9]. MyHoal macin KeHecmik mapuxHamaza maH 60s12aHbIMeH, depekmik Mamepuasosbl
Heydeney meH mapuxu Kybbiibicmapob! myciHoipyoe 6eneini 6ip abiibiMu 0acmyp Kasabinmacmabipobl.
CoHbIMeH Kamap Kyx*ammbIK Mamepuaadapobl ¥apus/iayaa apHaaeaH eHbekmep mapuxu oepekmepoin
KosmHemimoinieiH apmmabipbin, Ka3akcmaH mapuxbiHbiH 0epekmik KopbiH keHedmmi [9].

KeliHei Ke3eHOe KeHecmik mapuxwbliiap MYpacbiHa dpHA2AH 3epmmeysiepoe  0/1apobiH
eHbekmepi MapuxHamasibik peHomeH pemiHoe Kapacmasipbiia 6acmaobl. by #cymeicmapoa KeHecmik
Ke3eHoe x3#a3blizaH 3epmmeyaepoiH MakbipbiNMbIK ASICkbl, 90iICHAMA/IbIK YCMAHbIMOAPbI HAHE ablIbIMU
bIKNA/bI MandaHaos! [10]. MyHOal Ke3Kkapac keHecmik mapuxuiblidpobiH eHbekmepiH mek 0epek Ke3i
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pemiHoe 2aHa emec, abl/ibiMu 0aCMypoiH KabinMacy KeseHi pemiHoe bazanayaa MyMKiHOIK 6eped.

Kazipei KazakcmaH mapux ablibiMbIHOA Ke3eHoey Macesieci, cascu UHCMmuUmymmapobiH 0amybl
MHCOHE asleyMemmiK-3KOHOMUKA/IbIK, ©32epicmep YaHa mMeopusi/ibik Hezi3de kaldma Kapacmabipbiayod.
Tayencizoik KeseHiHOe2i mapuxmbi Ke3eHoeydiH adicHaMasbiK npobsemanapbl mapuxu 0amyobl
6azanayoa abi/ibIMU XayankepwinikmiH MaHbi3biH Kepcemedi [11]. by 3epmmeyiep KeHecmik KeseHoeai
Ke3eHoey y/2inepiH Kazipei maaanmapmMeH CaabiCmbipyaad MyMKiHOIK 6epedi. CoHoal-ak dacmypai cascu
UHCMuUMymmapob! 3epmmeyee apHaaRaH eHbekmep mapuxu UHmepnpemayusod Yimmaik KOHMeKCmiH
MQaHbI3bIH aliKbIHOalob! [6].

Kaszakcmar mapuxbiH aieyMemmik-3KOHOMUKA/bIK mypabioaH 3epmmeyoiH Kasipel yazinepi oe
KeHecmik Ke3eH MypacbiH 6azanayaa #aHa MyMkKiHoikmep awaosl. XIX @acbipObiH COHbI MeH XX 2acbIpObiH
b6ackIHOaabl SKOHOMUKA/IbIK Yoepicmepdi masioayaa apHaazaH 3epmmeysep aaeyMemmiK KypblibiM MeH
wapyawbl/ibiK KamsiHacmapobiH KypoeninieiH kepcemeodi [12]. by eHbekmep KeHecmik mapuxHamaoa
KanbINMAckaH aneymemmik-3KOHOMUKA/IbIK — 6agbimmeblH — Kasipei  2blibiMOd  XAHA — MAasmyHMeH
MOJIbIKKAHbIH Kepcemeoi.

FbI/IbIMU MAHbIMHBIH KYHObIIbIKMbIK, ACNeKmisiepiHe apHanzaH 3epmmeysiep mMapuxHamarsibik,
bazanayoa MaHbIi30bl MEoPUSI/IbIK He2i3 Ka/bINMAcmbipaosbi. fFbi/IbIMU HOMUXCEHIH KYHObIIbIabl 0epeK NeH
a0icke aaHa emec, UHMepnNpemauust MadeHUemIiHe XoHe ablibIMU Xayankepwinikke 0e 6aliaHbicmsl
ekeHi aman kepceminedi [13]. byn ycmaHbiM KeHecmik Ke3eHoe xcasbiizaH eHbekmepdi bazanayda da
©3eKmi, eUMKeHI abl/IbIMU MA3MYyH MeH U0e0JI02Us/IbIK bIKNAA0bIH apaKkambIHAChIH AXbipamy Kypoesi
MAapuxHamasbik macesne 60/1bin mabbiaaosbi.

3epmmey adicmepi

byn 3epmmeyde M.[1. BamkuHHiH Ka3akcmaH mapuxbl XeHiHoeai eHbeKmepiHiH ablibiMu
KVYHObIIbIabIH AUKbIHOAy MAkKcambIHOA MApuxHamasbiKk manoay Heeisei a0ic pemiHoe Kos10aHbIIO0bI.
AmarnzaH a0ic 2asbIMHbIH 3epmmeyepiH KazakcmaH mapuxHamachiHbIH 0amybl asCbiHOA Kapacmaipbin,
0/1apObIH  8blIbIMU  0eHeeliH, MAa3MyHObIK epeKWesikmepiH XaHe a0ICHAMAJbIK YCMAHbIMOApPbIH
aHbiKmayaa MyMKiHOIK 6epedi. TapuxHamasibik manoay 6apwicbiHOa M.[1. BamKuH eHbekmepi 63
3aMAHbIHbIH 2bIIbIMU - MAaanmapbl MeH Kasipei mapux eblibiMbIHbIH Kpumepulaepi mypabiCbiHaH
CasbICMbIpMasbl mypoe 3epoesneHoi.

3epmmey yoepiciHoe aasibiMm eHbeKkmepiHiH ablibiMU KYHObI/Ibiabl 0epeKkmik 6a3ackiHbIH ayKbIMbl
MeH canackl, NadoasaHblizaH apxusmik mMamepuanodapobiH epekuwlesiei ¥oHe mapuxu @akminepoi
Heyleney OeHeelli apKbiibl 6a2anaHobl. CoHbIMEeH Kamap dasmop KO0aH&aH 3epmmey macindepi MeH
VCbIHRAH 2blIbIMU MYXCbIPbIMOAPbIHA MAaday Xacaasin, 0aapobiH KazakcmaHd mapuxsiH 3epoeseyoeei
HAHAWbII0bIRbI MeH He2i30ii2i alkbiHOan0bl. byl pemme KeHecmik Ke3eHee maH Udeos102usi/ibiK bIKNas
da HazapoaH meiC KaiobipbliMad, 8bI/ibIMU MyX#(bIpbiMOapaa acep emy 0eHeelli aHbIKmMasobi.

3epmmey 6apbicbiHOa M.I1. BamkuH eHbekmepiHoeai 0epekke30epdi natdaiaHy oeHeediH bazanay
YWIiH 0epekmady/iblk a0iC Koa0aHbiiObl. byn a0ic  apkbiibl asmop naloaaaHeaH apxusmik
KVXXammapobiH, pecMu MamepuanddpobiH XaHe 6ypbiHabl 3epmmeysiepOiH 2bliibiIMU MAHbI3bl MeH
CeHimOini2i aHbiIKmasiobl. [lepekkesoepdi manday 6apbiCbiHOa 0/1apoblH Wibigy me2i, MasmyHObIK
epekwiesnikmepi 3caHe mapuxu gpakminepoi myciHoipyoeai pesi eckepinoi. CoHbiMeH kamap M.I1. BamKkuH
eHbekmepiHOe Oepekmepdi Ipikmey MeH Xcydeney macindepi Kapacmabipblibin, 0/1ApObiH 2blbIMU
danendinikke acepi bazanaHobl. by 63 Kke3ze2iHoe 2asibiM 3epmmeyiepiHiH 0epeKkmik Hezi3iHiH bepikmiziH
HOHE 8bl/IbIMU KYHObI/IblabIH alKbiHOayaa MyMKiHOIK 6epoi.

CoHbimeH bipee, 3epmmey ascbiHOa M.I1. BamKuH Ko/10aH2aH adicHama meH 3epmmey maciioepiHe
Ca/IbICMbIPMAsibl Maa0ay ¥acaiobl. Amasizaq masaoay 6apbiCbiHOa asmopobiH 3epmmey YCMAaHbIMOaps!
KeHecmik — Ke3eHOeai  6acka  mapuxwbliiapobiH — eHbekmepiMeH M oHe  Kasipei  Kasakcmad
MapuxHamacbiHOaab! a0iCHAMAsIbIK K63KapacmapmeH CasabiCmbIpbliobl. by canbicmeipy M.[1. BAmMKuUH
eHbeKkmepiHiH epekuiesiikmepiH, 071ap0biH ¥AHAW b/ HaHe WeKmeys1ii myCmapbsiH AHbIKMAayaa MyMKiHOIK
6epoi. HamueciHoe asmop Kos0aH2aH a0iCHAMAHbIH Ka3akcmaH mapuxbiH 3epmmeyoe2i blibiMu
MAHbI3bl MeH MAPUXHAMAJIbIK OpHbI AUKbIHOA/IObI.

3epmmey 6apbicbiHOa M.[1. BamKuH eHbekmepiHoe2i KeHecmik u0eos102UsIHbIH bIKNAJIbIH AHbIKMAay
adicmepiHe epekwe Hazap ayoapbiiobl. byn makcamma mapuxu mMamiHoi KoHmeKkcmik masnoay a0ici
KOM10aHbI/IbIN, asmop eHbekmepiHoe2i yabimoap xcydeci, KoA0aHbIIRaH MepPMUHOI02US HaHe mapuxu
0KU2aaapobl MyciHOIipy yneinepi capanmanoel. Aman aldmkaHod, manmsiK Kypec, couuaaucmik oamy
3aHObIILIKMApbI, NPO2PECccUBMI PeJi CUSKMbI KeHECMIK U0e0/102Uusi2a MaH Kame20opusi/iapobiH MamiHoez2i
OpHbI MeH Xcuisti2i masodaHosbI.

CoHbIMeH Kamap uoeosio2usi/ibiK bIKNAiobl AHbIKMAy YWIiH aBmop Myx#blpbIMOAPbIHbIH COJT
KeseHoe2i pecMu mapuxu KoHUenuusaapmeH calikecmizi caabiCmbipMasibi mypoe Kapacmsipbiiobl. by
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macin M.[1. BamKuH eHbekmepiHoe 2blbiIMU MyX(bIPbIM MeH U0eos102ussibiK maaanmdapobiH 63dpa
balnanbicbiH alkbiHOayaa MyMKiHOIK 6epdi. Tapuxu Oepekmepdi uHmepnpemauus/aay 6apbicbiHOa
u0eos102UsI/IbIK, WeKmey1epoiH ablibIMU 0bbekmuBmisikke acep emy deHzeli aHbIKManobi.

Ocbl adicmepdi KondaHy HamuxceciHoe M.[1. BAmKuH eHbekmepiHoezi ablibiMu [30eHiC neH
KeHecmik Uu0eos102UusiHbIH apaKkambiHAckl KeweHoi mypde 6azanaHobl. bysl 63 Ke3e2iHoe 2aJibiM
3epmmeysiepiHid  abl/ibiMu  KYHObIIbIabIH  6ipxcakmsi 6azanayoaH cakmaxobipbin, 0/1apobl mMapuxu
)Hazoaliobl eckepe ombipbin, 06beKmMuBmMIi Mypabi0aH masidayea MyMKiHOIK 6epoi.

Hamuwicenep

M.I1. BamKuHHIH Ka3akcmaH mapuxbi #eHiHoeai eHbekmepiHiH abliibiMu KYHObI/Iblabl eH as0bIMeH
OHbIH 3epmmeyepiHiH 0epeKkmiK He2i3i apKbiibl KepiHeOi. faabiM apmypsi munmeei depekke3depdi bip
xydeze kenmipin, onapobl mapuxu yoepicmepoi myciHoipydiH danendik 6asack! pemiHoe naddanaHa
6in0di. Tanday 6apbicbiHOa BAMKUH Koa0aHeaH 0epekke30epdin wamameH 60—70%-biH apxXusmik 3oHe
pecmu Kyxcammap, an 30-40%-biH CMamucmuKkassik Masimemmep MeH 6YpbiHabl 2blbIMU 3epmmeyJsiep
KypaldmeiHbl  6alkanobl. MyHoald apakamsiHac OHbIH eHbeKkmepiHiH @akmoiocussibik O0eHeeliH
Kywedmin, mapuxu myxwipbiMOapobiH 0epekke CcyleHyiH KaMmamacbis emkeH. Jlepekmik
MamepuanddapobiH KeH Kammbliybl BAMKUHee Ka3akCmaHHbIH a/1eyMemmik-3KOHOMUKA/IbIK OaMybIHA
KamsbiCmbl Macesenepdi mek cunammay weHbepiHoe Kanobipmad, HaKmbl Mamepuanoadp apKbijibl
Heei30en Kkepcemyae MyMKiHOIK 6epoi [8].

Jlepekmarysibik mypabloaH KapasaHoa, BasmkuH O0epekmepdi maHoayoa MakcammbiibiK NeH
Heydeninikmi YCmaxaaH. ApXusmik KYXammapobl 071 KOCbIMWA MaJliMem pemiHoe 2aHa emec, ablibiMu
natibimoayoblH e3e2iHe alHanobipeaHsbl 6alkanaobl. by asmopobiH Oepekkesee KambIHACbIHOA
«KYHCAMMbI KeJIMIpy» MeH «KyY*ammab! masaoady» apacbiHOazbl alibipMaHbl Cakmad aag2aHbiH Kepcemeoi:
depek MamiHHIH KePKIH Kelimipy yuwiiH emec, beseini 6ip mapuxu myxbipbiMObl 0a/1e/10ey0iH Kypasibl
pemiHoe Kbiamem amkapaosi [11]. Scipece aneymemmik-3KOHOMUKA/IbIK Macesienepoi myciHoipy KesiHoe
pecMu  CMAamucCmuKkaHbl — apxusmik — mMamepuanddpMeH — YWmacmabipybl  OHbIH — eHbekmepiHiH
aHaIUMUKAsbIK OeHeeliH apmmabipObl. MyHOa CaHObIK Oepekmep mapuxu OUHAMUKAHbI Kepcemyee
KO/10aHbI/IbIN, KO2amoaabl e32epicmepdiH 6aabimbi MeH KapKbiHbIH 6alkayea MymKiHOIK b6epedi; by 63
KeseziHoe 3epmmeyepoiH 0anen0inik cunamaiH Kywedmeoi.

BamkuH eHbekmepiHiH ablibiMu CaamMazbiH dpmmablipambiH MAaHbI30bl benei — depekmepdi e3apa
CanbICMbIpbIn KOJI0AHy maxcipubeci. bip Kybbiabicmbsl cunammazaHoa bipHewe odepekkesze cyleHy
apKbl/ibl 01 0epekmep apacbiHOaab! yiiecimoi Hemece Kadlibl/ibIKMmbl Mycmapobl Kepin, coaaH calikec
KOPbIMbIHObI Xacayaa YMMbIIZAH. HomuxxeciHoe Heaizei myxbipbiMOapobiH 55-60%-bi bipHewe
depekke3beH Heziz0eneeHi balikanaobl. by xepoe macesie mek «ken 0epek Ko/0aHy» emec, 0epekmepoiH
6ipiH-6ipi MoJILIKMbIPYbI APKbIIbI Ap2yMeHmmIiH Kywelminyi. SeHu BamkuH 0epekke30epoiH CaHbIHa
emec, 0/1apobiH 6ip MaceneHi mypJii KbIpbIHaH awlybiHa MaH 6epin, ablibiMu 0a/1en0eydiH candacbiH
apmmabIpy2a MblpbICKAH.

Jlepekmik HezizbeH Kkamap, BAMKUH eHbeKkmepiHiH ablibiMu KYHObI/Ibiabl OHbIH 80ICHAMAJIbIK,
YCMAHbIMOApPbIHbIH 6eneini 6ip yaHawbiiobizbiMeH cabakmac. O Kasakcmad mapuxsiH OKWAy/1aHaaH
JHep2ifikmi  OKU2anap MUbIHMbIabl  pemiHoe emec, KeHipeK a/ieyMemmik-3KOHOMUKA/IbIK —XH(aHe
HAINbIUMNEPUSATIBIK MApuxu KeHicmikneH 6aliiaHbicma Kapacmsipyea YMmbiiobl. By ycmarbim
3epmmeyoiH obbekmiciH KeHeldmin KaHa Kodmad, mapuxu Kybblabicmapobl ceben-canodapribik,
balnaqbicma myciHoipyee xazoad xacalobl. ABmop mapuxu yoepicmepoi mek «He 60/10b1?» 0e2eH
cypakneH wekmemel, «He2e 60/0bI?» yaHe «KaHoal canoapaa aKkesnodi?» de2eH macesnesniep apKbiiibl
masnodayea b6azbimmazaH. MyHoal macin KasakcmaH mapuxbiH Cascu okuzandapobiH mizbe2i pemiHoe
2aHa emec, KOeam Kypbl/ibIMbIHbIH 632epyiMeH, WapyalblyibiK KambIHACMApObIH 380/IHOUUSICbIMEH H(aHe
aneymemmik ycikmesymeH 6aldiaHbICMbI Kypoesi yoepic pemiHoe nadbimoayaa MyMKiHOIK 6epoi.

BamKuHHIH 3epmmey /102uKacbiHOa mapuxu 0amyobi Ke3eHoey Macesneci 0e alpbIKuia opbIH aadobl.
On aneymemmik-3KOHOMUKAJIbIK, ©32epicmepoi beneini 6ip oamy cambiidpbl ApKblibl MYyCiHOIpy2e
MbIPbIChIN, 3P K@3eHHIH MA3MYHObIK epeKluesikmepiH kKepcemyae YMmbII2aH. Tanday Hamuxesnepi OHbIH
eHbekmepiHoezi Hezi32i makbIpbinMapobiH 65—70%-bI Mapuxu 0amyobl Ke3eHOeY MoHe 3B0/H0UUS/IbIK
mypabl0aH myciHoipyee 6azbimmanzaHbiH Kepcemeodi. by O0epek asmopoblH Mapuxu npouecmi
mymacmasik pemiHoe Kabbi10an, OHbI iWKI 3aHObIIbIKMApaa CyleHe Ombipbin Xcydeneyee maanbIHeaHbIH
aHeapmaosl. KeseHoey macini BamkuH ywiH xad «yakbimmabi 6671y» amasibl eMec, mapuxu e32epicmepoiH
6azbimbIH MYyCiHOIpemiH AHAAUMUKAIbIK KYPAsa pemiHoe Kbi3Mem emKeH.

ABmopobiH Oepekmepdi uHmMepnpemauusaay macini 0e 2blibiMu  KYHObIIbIKMbIH —66s1eK
Kepcemkiwi pemiHOe KepiHedi. On1 0epekmi meK «emKeHHIH i3i» pemiHoe 2aaHa emec, mapuxmaasl
3aHObIIbIKMAapokl badkayaa MyMKiHOIK 6epemiH ablibiMu pecypc pemiHoe KosdaHeaH. CmamucmuKkasibik,
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Masiimermnmepoi as1eyMemmiK-3KOHOMUKA/IbIK maadaymeH Yuimacmaipd Ombipbin, mapuxu ypoicmepoi
JuHamukaoa Kepcemyee YMmbiybl OHbIH 3epmmey mMadeHuemiHoe danenee cyleHeeH manday backim
bonzarbiH 6indipedi. by macin keliHei 3epmmeyaepoe KeH mapalimasiH «CaHObIK MajiiMem + Candsibik
MYyCIiHOIpY» YA2iCiHIH epmepekmeei KepiHicmepiHiH 6ipi pemiHoe Kapacmeipbiiybl MymMKiH (Cypem 1).

CanapIK
JepeKTepai
KOJIJaHY

Hepekke
Ke3Kapac

Tapuxu
JUHAMUKaHbI
KOepCceTy

TapuxHamabIK Frueivu
MaHBI3bI HWHTEpIpeTanus

Cypem 1. M.I1. BamkuH KondaHeaH 0epekmepdi UHmepnpemauusaay Mooesii

CoHbiMmeH bGipee, BamkuH eHbekmepiH 6azanayda onapobiH KeHecmik &abl/ibiMu  KeHicmikme
JA3bII2AHBIH ecKkepmey MyMKiH emec. [lalbimoay OeHeeliHOe MAapKCmik-1eHUHOIK meopusiaa maH
myciHoipy yneinepi 6alkasnsin, Kelbip KybblibICMap mMmanmaik K63Kapac dpKblibl cUNAmmanaobl, an
SKOHOMUKA/IbIK pakmopiapaa 6ackimobik 6epinedi. by xcagoal uHmepnpemauusHbIH epKiHoieiH beneini
6ip Oapexcede wekmezeHiMmeH, aBmopobiH 0epekmepoi MUHakmay, xcyleney xaoHe 0anendeyze
YMMBbIARAH 8blIbIMU MaXipubeciH MoJibiK HOKKA Wikiapmadlios! [14]. KepiciHwe, oHbIH eHbekmepiHoe2i
abl/IbIMU MA3MYH MeH U0eo0Ji02us/ibiK KabammabiH ApakambIHACbIH AXbipama masnadayeaa MyMKiHOIK
bepedi: abl/ibIMUu KYHObIIbIK He2i3iHeH 0epeKkmik-aHaaumuKasabiK 0eHeelde cakmasca, uoeosno2usisibik
bIKNAJ KebiHe KopbIMbIHObIAAY HCaHe bazanay mycmapbiHOa alKbIHbIPAK ce3isedi.

Xannel anaaHoa, anbiHaaH Hamuxcenep M.[1. BamKkuH eHbekmepiHiH abl/ibiMU KYHObI/Tbiabl bipHeuwle
e3apa 6alnaHbiICmbl cunammap AapKbiibl KAjabiNMAcamblHbIH Kepcemedi: 6ipiHwideH, depekmik
6a3aHbIH KeHOiei MeH KVpbl/bIMObIK Mcydeniniei; ekiHwioeH, depekmepoi Makcammal ipikmey aHe
CanbICMbIPa Ko/0aHy MadeHuemi; ywiHwioeH, mapuxu yoepicmepoi aneymemmik-3KOHOMUKAJIbIK, H(aHe
Heydenik mypabl0aH myciHOipyee YyMmbliaaH a0iCHamMasbiK 6az0ap;, mepmiHWwioeH, myXbipbiMoapob!
Hakmb! Mamepuasoddp apKbiibl Hezizoeyee bazbimmasneaH danendey macini. Ocbl cunammap BImKuH
MypacskiH Kasakcmad mapuxHamacbiHOa 0epekke30ik api Memo0o102us/ibiK MaHI 6ap abi/ibiMu eHbekmep
KamapbiHa eHzizyee MyMKiHOIk 6epedi 3taHe OHbI Kazipei 3epmmeysiep yuiH 0e MaHbi30bl Manoday HbiCaHb!
pemiHde cakman omasip (Cypem 2).

MLIIL. BaTkuH eHO0eKkTepinaeri MeToa00TUsUIBIK TICIAepain yieci
(%)

B OIeyMETTiK-9KOHOMUKAIIBIK
Tangay

B Tapuxu yaepictepai Ke3eHaey
¥ CaspICThIpMAaIIBI-TAPUXH 9JIIC

CanapIK (CTaTUCTUKAIIBIK)
Tanuay

B CumnaTtTaMabIK-
XPOHOJIOTHSUTBIK OasHIAY

Cypem 2. M.T1. BamKuH eHbekmepiHde2i Memo0o/102usi/ibIK, MaciioepoiH yieci
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Tankbinay

M.I1. BamKuHHIH KazakcmaH mapuxbl XeHiHoe2i eHbekmepiH maskkiiay 6apbiCbiHOa 0/1apobiH
ablIbIMU  KYHObI/Ibl2bl  MeH UO0eO0sIo2US/IbIK WeKmeyiepiH 63apa axwipamy Heeisei adicmemenik
MiHOemmepaiH 6ipi 60/1bin Mabkinadsl. KeHecmik Ke3eHoe 3asbiizaH mapuxu 3epmmeyiepoi bazasayoa
0/1ap0bl He MOJIbIK XOKKA Whbiadpy, He abco/irommi abi/ibiMu aKkukam pemiHoe Kabblaoay OypbiC emec.
CoHObIkmaH 6yn eHbekmep Kaszipei Kasakcmad mapux &blibiMbl MYPabICbIHAH ~KeweHOi api
CasIbICMbIpMAsibl Maaoayokbl masaan emeo.

Kasipei mapuxHamaselk 3epmmeysiep0e KeHecmik KeseH MypacbiHa KambICMbl Ke3Kapac
mybezelini e32epeeri 6alikanaobl. bypbiHabi0al mek Cascu-udeosio2us/ibiK mypabioaH bazasnay emec,
2bl/IbIMU MA3MYHbIH, 0epeKkmiK He2i3iH XaHe a0iCHaMasbIK aneyemiH aHbikmayaa 6ackiMobik, 6epinyoe.
Ocbl mypabioaH angaHoa, M.[1. BamKkuH eHbekmepi KazakcmaH mapuxHamachiHbiH KA1bINMAcybiHOaab!
MaHbI30bl Ke3eHOI beliHeneldmiH &ablibiMu Mypa pemiHoe Kapacmabipbiiadsbl. OHbIH 3epmmeysiepi
KazakcmaHd mapuxbsiH xcydeni mypoe 3epdesneyee 6azbimmanzaH an2awkbl KeweHoi eHbekmepoiH
KamapsiHa xcamaosi [14].

FbIIbIMU KYHObI/IBIK MYPabICbIHaH KapazaHod, BsmKuH eHbekmepiHiH 6acmbi dpmbiKWbl/ibiabl
nadoanaHbiieaH 0epekmik 6a3aHbiH ayKbiMObIbiabl MeH xcydeniniei. O apxusmik mamepuandaposbi,
PeCcMU KYXammapobl #oHe CMAamucmuKkasibiK 0epekmepoi KeHiHeH Koa0aHa ombipbin, KazakCmaHHbIH
a/1eYMemmIK-3KOHOMUKA/IbIK 0aMyblH mandayea YMmeiiobl. Kasipei mapuxHamasbik, eHbekmepoe oe
MyHOal depekmepdi nalioanaHyobiH MAHbI30blIbiabl aman eminedi, cebebi onap mapuxu yoepicmepoi
HaKkmbl @akminep apkbiibl myciHoipyee MyMKiHOIK 6epedi. byn mypabida BamKuH eHbekmepi
Oepekke30ik Hezi3 pemiHoe 63 MaHbI3biH cakman omaip [12].

CoHbIMeH Kamap OHbIH 3epmmeyiepiHoe2i Memo0o102Us/IbIK HAHAWbIIObIKMbI 0d &bl/ibIMU
KVYHObIIbIK pemiHOe 6azanayza 601a0bl. KazakcmaH mapuxsiH 3eke, okway KybbiibiC pemiHoe emec,
HASINbIUMNEPUSITIBIK H(AHE a/1eyMemmIK-3KOHOMUKA/IbIK yoepicmepmeH 6aliaHbICMmbIpa Kapacmaipybl
COJ1 Ke3eH YWliH MAaHbI30bl 8blIbIMU KA0am 60/10b1. Kazipei mapux abliibIMbIHOA KeH MAPAzaH Kypbl/ibIMObIK
MoHe  xcylenik  maciioepMeH  CasibiICMblpeaHod, BamkuH — KondaHzaH — adicmepdid — Kelbip
/1emMeHmmepimeH cabakmacmeiabiH 6atikayaa 601aokl. by oHbIH eHbekmepiHiH benzini bip dapexcede
VAaKkbIMMAaH MbiC abl/IbIMU d/1eYemKe ue eKeHiH Kepcemeol.

Analioa abi/ibIMu KYHObIIBIKNEH Kamap, BamkuH eHbekmepiHiH wekmeysepi 0e alkbiH KepiHeo.
by wekmeysiep, eH andbiMeH, KeHecmik Udeos102usiHbIH bIKNAJ/ibiMeH 6aliaHbICmbl. Tapuxu yoepicmepdi
myciHoipyde — manmsbiK — Ke3Kapacka — 6acbiMobiK — 6epinyi,  3KOHOMUKA/IbIK — (akmop/iapobiH
abcosrommeHOIpinyi  3oHe WIMmMbIK epeKkwenikmepoiH eKiHwi Kamapaa bliebICMbIpbilybl OHbIH
3epmmeysiepiHiH obbekmusminieiH wekmeoi. Kasipei yimmbiK mMAapux KOHUenuyusiCbl MypabiCbIHaH
aneaHoa, MyHoald macinoep KazakcmaH KO2aMbiHbIH iWKi 0amy J102UKACbIH MOJIbIK AlbIn Kepceme
anmadosl.

Canbicmbipmasnsl manaoay KepcemkeHoed, BamKuH eHbekmepiHoeai o6bekmusminik abcosrommi
emec, CasnbICMbIpMasibl cunamka ue. O 63 0ayipiHIH &bl/IbiIMUu ManaanmapbsiHa calkec oepekmepoi
JUHAKman, xcyleneyee YMmbIIRaHbIMEH, MApuxu UHMepnpemauusoa uoeoso2usi/ibiK weHbepoeH
MOJIbIK Wbled aamaosl. by waeoal KeHecmik Ke3eHoezi kenmezeH mapuxu eHbekmepae maH cunam
pemiHde Kasipei 3epmmeynepoe xwui aman eminedi [15]. [leceHmeH, udeoso2usiibik biIKnaaobiH 601ybl
OHbIH eHbeKmepiH ablbIMU AUHA/IbIMHAH WhkI2dpbin MAcmayaa Heaiz 60/mados!.

FbIIBIMU KYHOBIJIBIK NeH U0eos102usi/iblK ¢akmopobiH apakamsiHacbl BamkuH eHbekmepiHoe
epekwe alikeiH 6alkanaosl. Voeonoeuss KebiHe KopbimbiHObI MYXbipbiMOap meH bazanay deHeeliHoe
KepiHIC manca, abiibiMu KYHObIIbIK 0epekmepoi XuHakmay, xcyleney x3aoHe mapuxu mamepuasobl
abl/IbIMU alHA/IbIM2A eHai3y deHeeliHOe cakmasiaaH. Kasipei mapux abiibiMbIHOA KeHiHeH KO0AaHbI1ambiH
macindepdiy 6ipi ocbl eki kabammel 6ip-6ipiHeH axcbipama omsbipbin masnoay. byn adic BamkuH
eHbekmepiHoeai HaKmMbI ablbIMU MA3MyHObI 6es1in kepcemyae MyMKIHOIK 6epedi [16].

Kazipei 3epmmeyiiep0e KeHecmik KeseH eHbekmepi mapuxHamasblk o0epek Kesi pemiHoe
Kapacmeipbiiadsl. bysn mypabidoa BamKuH eHbekmepi mek KasakcmaHd mapuxsi mypasbl Majimem
bepemiH 3epmmey aaHa emec, COHbIMeH Kamap besnzini 6ip 0ayipoiH abi/ibiMu olay XydeciH KepcememiH
MAapuxHamasbiKk MemMiH pemiHoe 0e MaHbI30bl. MyHoal Ke3kapac Kazipei mapux &bl/ibiMbIHOA KeHiHeH
Kosn0ay mabyoa 3caHe KeHecmik MypaHbl 0bbekmusmi 6bazaiayaa MyMKiHOIK 6epedi.

Xannbi anzaxoa, M.[1. BamkuH eHbekmepiH KeHiHeH Maskbiaay 01ap0biH ablbIMU KYHObI/TbIabl MEeH
wekmeysniepiH kamap Kepcemeoi. fbiibiMU KYHObIIbIK Oepekmik 6a3a, xydesni manoay xaoHe
20icHamanbIK, i30eHicmepde KepiHce, WeKkmeyaep udeosio2us/ibiK UHMepnpemayus mMeH WiImmbik,
Ke3KapacmelH XemkinikcizoiziHeH 6adkanadbl. OCbl eKi KbipObl axcbipama omsbipbin masaoay kKasipel
Kazakcmad mapux &ablibiMbiHbIH Heei32i miHoemmepiHiH 6ipi 6os1bin  mabbiiadbl xaHe BamKuH
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eHbekmepi 6y1 mypabioa MaHbI30bI 38pMmey HbICAHblI pemiHoe e3eKmisiziH cakmadosbi.

KopbimbiHObI

XKypeizinzeH KeweHOi mapuxHamasbik masaday M.[1. BamKuHHiH Ka3akcmaH mapuxbl XeHiHoezi
eHbekmepi KeHecmik Ke3eHHiH eHiMi 60/12aHbIHa Kapamacmar, omaHobiK Mapux ablibIMbIHOA eneyi
abl/IbIMU  KYHOBIIbIKKA Ue eKeHiH alKkbiHOaobl. OHbIH 3epmmeysepi KasakcmaH mapuxsiH xcyder,
abl/IbIMU He2i30e Kapacmaipyaa 6asbimmanaaH anzawlkbl ipeesi eHbekmepoiH KamapbIHA #amaob! HoHe
6y1 3caeoad 2asibiM MypacbiHbIH MAPUX &bl/IbIMbIHOA&bI OPpHbIH AHbIKMAalmabiH 6acmasi pakmop/iapobiH
6ipi 60/16in MabkL1adkl. BamKuH eHbekmepi apkbiibl Ka3akcmaH mapuxs! KeHecmik mapuxHamaHbiH
asicbIHoa 6o/ica 0a, yceke 3epmmey HbICaHbl pemiHde Kaskinmaca 6acmaok.

3epmmey Homuxenepi M.[1. BAmKuH eHbekmepiHiH ablibiMU KYHObI/Ibiabl €H an0biMeH 0epekmik
6a3ackiHbIH KeHoiei MeH MasmyHObI/IbIRbIHOA KepPIHemIiHiH Kepcemmi. ABMOp apxXusmiK Kyx*ammapobi,
pecmu aKiMWislik Mamepuanodapobl #aHe CMamuCmuKasbikK Maslimemmepoi KeHiHeH natoanaHy apKbi/ibi
KazakcmarHbIH aieyMemmik-3KOHOMUKA/IbIK 0amybiH, OMapsibik 6ackapy xydeciHiH KaabinmacybiH
JOHe KO2amObIK KambIHACMAPObIH 3BO/IFOUUSCHIH masidayea YMmablaobl. by depekmep con KeseHoe
abl/IbIMU - AUHA/ILIMRA a12aWl pem eHeiineeH Hemece xcyleni mypde naddasnaHblizaH Mamepuanoap
pemiHoe Kasipei mapuxu 3epmmeysiep YuliH 0e MAaHbI3bIH #02aJIMKaH oK. OCbl MypabioaH as2aHod,
BamkuH eHbekmepi 0epekke30ik Heei3 KasabiNMAacmabipaaH MaHbi30bl MAPUXHAMA/IbIK eHbeK pemiHoe
6azanaraosi.

CoHbiMeH kamap M.[1. BAMKUH KO/0aH2aH a0iCHAMAJIbIK, YCMAHbIMOAp OHbIH 3epMmey/iepiHiH
abl/IbIMU 0eHeeliH apmmbipObl. Ka3akcmax MapuxsiH 3eKe, oKuway yoepic pemiHoe emec, KeH ayKbiMob]
a/1eYMEMMIK-3KOHOMUKAJIbIK  H(AHE M(A/INbIUMNEPUS/IbIK MAapuxu npouecmepmeH 6alnaHbICmbipa
KapacmasIpybl COJ1 Ke3eH YWiH Memo0os102Uusi/ibiK mypabl0aH MaHbI30bl Kadam 60106l ABMOp mMapuxu
KYbblIbICMapobl cunammaymeH wekmesimel, 07apobiH ceben-candapsbik 6adiaHbiIcmapbiH aulyed,
oamy 3aHObIILIKMAPbIH Kepcemyae maanbiHObl. bysa macii Kasipei KazakcmaH mapux 2biibiMbIHOA
KOJIOAHbIIAMbIH KYPblIbIMObIK, XCYUesiK #aHe CalbICMbIpMasibl d0icmepoiH KaabinmacybiHa b6esnzini 6ip
dereelioe biknas emKeHiH batikayza 60/1a0bl.

Anadoa 3epmmey b6apbicbiHoa M.[1. BamkuH eHbekmepiHiH 6ipkamap wekmeynepi o0e
aHbIKManobl. byn wekmeynep, eH anobiMeH, KeHecmik U0e0/I02UsIHbIH bIKNAbiIMeH 6adiaHbICmbl.
Tapuxu ydepicmepoi MapKcmiKk-eHUHOIK Meopust ascbiHOa MyCciHOIpy, ManmeiK Ke3Kapacka 6acbiMobiK
bepy aHe VIMmMbIK epeKkwenikmepoi eKiHWi Ke3eKKe blebICMbIPY OHbIH 3epmmey/iepiHiy
obbekmusminieiH wekmeoi. Ka3ak KoaambiHbIH 03CMYPJli KYPblibiMbl, MAOEHU-PYXaHU ¢akmopiap MeH
WImmbiK Mydde macenenepi eHbekmepiHoe moJibiK dpi H#aH-3aKmb! abliMaoskl. by xazoal Kasipei
VIMMbIK MAapux KOHUEeNYUsICbl MypabICbIHaH KapazaHoa BImKuH 3epmmeyaepiH Kalima nadibimoayobiH
KaxcemmiziH Kepcemeoi.

Co2aH Kapamacmad, aHbIKMAaaH UoeosioeusisibiK wekmeynep M.[1. BamKkuH eHbekmepiHiH
2bl/IbIMU MAHbI3bIH HOKKA Wbi2apmMaliosl. KepiciHwe, 01apobl MApuxu Ke3eHHiH eHimi pemiHoe CbiHu
mypabl0aH 6azanayobiH MAaHbI30blIbibIH  APMMbIPAObl.  FbIILIMU - KYHObIIbIK NeH U0e0102Us/IbIK
¢pakmopobiH  apakamsiHACbl  BamkuH — MypacbiHOa —alkbiH — balkanaobl: udeosioeus  KebiHe
uHmepnpemauuss MeH KopbIMbIHObI MyX(bipbiMOdp OeHeeliHoe KepIiHIC Manca, 2biibIMU KYHObI/IbIK
depekmepoi ¥uHakmay, xcydeney xoHe mapuxu Mamepuanosbl ablibiMU alHAIbLIMEA eH2izy deHeeliHoe
cakmarnzaH. MyHoal epekwesnik Kasipei mapux ablibIMbIHOA KeHiHeH KOs0aHbIIambiH MApuxHamasibik
masnoay macinoepi apKbi/ibl AHbIKMAsIobI.

Ocbl mypabidaH angaHoa, M.1. BamKuH eHbeKkmepiHiH abi/ibiMu KYHObI/IbIRbIHA KeweHOi baza bepy
0/1ap0obl b6ipxcakmsl KabbiidayoaH 6ac mapmein, abibIMU MA3MyH MeH UO0eos02usi/ibiK Kabammesl
axbipama omeipbin Masndayobl masaan emedi. by macin keHecmik KeeHoe2i mapuxu 3epmmeysiepoi
ablIbIMU  a71eYemiH 0bbekmuBmi MYyCiHy2e XaHe 0s1apobl Kad3ipei meopussibiK-Memo00sI02Us/ibiK
mypabioaH Kadma Koa0aHy2a MyMKiHOIK 6epedi. BAmKuH eHbekmepi oCbl mypabl0aH angaHoa Kasipel
KazakcmaH mapux abl/ibiMbl YUliH MaHbI30b! MEMOO0102UA/IbIK cabak 60/1bin mabbiiaosbi.

ABMOpP MYpacbiHbIH Kasipei mapuxu 3epmmeysiep YuWwiH MaHbi3bl 0a epekwe. M.[l. BamkuH
eHbekmepi byziHei KyHI mek KaszakcmaH mapuxb! 60UbiHWA 0epeKk Ke3i pemiHoe 2aHa emec, COHbIMeH
Kamap KeHecmik KeseHoeel abl/ibiMu oliay XcyleciH, 3epmmey J102UKACbIH X(aHe MAapuxHamasbik
dacmyprepoi myciHy2e MyMKiHOIK 6epemiH depek pemiHOe bazanaHaosl. Os1ap Kasipei 3epmmeyuiinepae
KeHecmik mapuxHamaHbIH MyMKIHOIKMepi MeH WeKmeyiepiH CaabiCMmbIipMasbsi mypoe masaoayad, *aHa
8blIbIMU - KOHUENUUSAAp KaabiNMAcmbIpyad XaHe YIMMmbIK MAapux &ablibiMbiHbIH 0amybiH mepeH
MYCiHy2e #os1 auaosbi.

KopbimbiHObiial Kkesne, M.[1. BamKkuH eHbekmepi Kazakcmar mapux abl/ibIMbIHOA 8b1/IbIMU MAHbI3b!
6ap, Kypoesi api KenKbipsibl MAPUXHAMAbIK Mypa pemiHde 6azanaHaosbl. OHbIH 3epmmeyiepiH Kazipei
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abl/IbIMU MAzanmap mypabicbIHaH Kaima nadsimoay KasakcmaH mapuxHamachbiHbiH cabakmacmaiabiH
Kammamacsi3 emin KaHa Koumad, YJImmbIK MAapux &ablibIMbIHbIH MeOPUSIbIK X aHe a0ICHAMAIIbIK
mypebioaH 00aH api damybiHa Heai3 Kanadlosl. Ockl cebenmi M.[1. BAMKUHHIH &blibIMU MYpachk! Kasipei
Kazakcma+d mapux abl/ibiMbl YWiH 63eKmi/iieiH cCakman omsipaaH MaHbIi30bl 3epmmey HbICAHOAPbIHbIH
6ipi 6os1bin Kana bepeo.
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Abstract

The article explores the role of sustainability education in Kazakhstan, emphasizing its importance
in addressing the country’s ecological challenges and ensuring long-term environmental and social sta-
bility. Kazakhstan, rich in natural resources, faces critical environmental issues such as air pollution, wa-
ter scarcity, and the consequences of the Aral Sea disaster. The integration of sustainability principles
into the education system is crucial for fostering awareness and active participation in environmental
protection. This article discusses various ecological challenges in Kazakhstan and presents practical ap-
proaches for incorporating sustainability into the national curriculum. Through initiatives like eco-
schools, energy conservation projects, and water resource management, Kazakhstan can empower fu-

ture generations to engage in environmental conservation and contribute to the green economy.

Keywords: sustainability education, Kazakhstan, environmental challenges, ecological restoration,
renewable energy, resource management, green economy, practical solutions.

Introduction. In the face of numerous ecological crises, including climate change, biodiversity de-
cline, and resource depletion, sustainability education has become increasingly vital. For resource-rich
countries like Kazakhstan, which are also struggling with environmental issues, education focused on
sustainability is crucial for creating a resilient future. This article explores how incorporating sustainabil-
ity principles into Kazakhstan'’s education system can foster a culture of environmental responsibility. By
prioritizing sustainability education, Kazakhstan can empower its youth to actively engage in addressing
global environmental concerns while ensuring the long-term well-being of its ecosystems and economy.

Ecological Challenges in Kazakhstan. Kazakhstan, while abundant in natural resources, faces sig-
nificant environmental challenges that pose threats to its ecosystems. One major issue is air pollution in
cities like Almaty and Shymkent. High concentrations of pollutants such as particulate matter (PM2.5)
regularly exceed safe limits, particularly during the winter months, when coal burning for heating spikes.
The World Bank reports that air pollution levels in Almaty are twice the permissible limit, leading to
severe health risks, particularly for vulnerable populations.

Water scarcity is another pressing challenge. As one of the driest countries in Central Asia, Kazakh-
stan relies heavily on transboundary water resources, with more than 70% of its water supply shared
with neighboring nations. The depletion of these water resources, especially for agriculture, is impacting
water quality and contributing to ecosystem degradation. These problems are compounded by the effects
of climate change, which further disrupt water availability and exacerbate the challenges faced by the
agricultural sector.

Perhaps the most notable environmental tragedy in Kazakhstan is the collapse of the Aral Seaq,
which has been shrinking since the 1960s due to excessive irrigation. This ecological disaster has not only
led to the destruction of local ecosystems but also caused severe social and health issues. The once-thriv-
ing Aral Sea is now a vast desert, underscoring the importance of sustainable resource management and
the long-term consequences of human intervention without regard for ecological balance.

Literature Review. Sustainability education has been widely discussed as a tool to mitigate the im-
pact of environmental degradation and climate change. Scholars such as Tilbury (2011) emphasize that
sustainability education empowers individuals to make informed decisions that promote environmental
integrity. A key focus of sustainable education is to teach people about the interconnectedness of envi-
ronmental, social, and economic factors, fostering a holistic approach to problem-solving (McKeown &
Hopkins, 2007). For Kazakhstan, integrating these principles into national curricula is vital, as the country
faces severe environmental challenges that threaten its natural resources and the well-being of its pop-
ulation.

Kazakhstan's educational system has begun to incorporate sustainability concepts, with initiatives
like the “Eco-Mektep” (Eco-School) project, aimed at educating students on environmental conservation
and climate action. According to research by Kadyrova et al. (2019), the introduction of environmental
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education in Kazakhstan's schools has led to improved awareness of ecological issues among youth, par-
ticularly in urban areas. However, challenges remain in extending these programs to rural regions, where
many students remain unaware of the pressing environmental challenges related to water scarcity and
land degradation (Jabbarova et al., 2020).

In addition, the concept of green economy education has gained significant traction worldwide.
The World Economic Forum (2020) reports that education on renewable energy sources, including solar
and wind energy, is crucial for future generations, especially in countries like Kazakhstan, which has vast
potential for developing these industries. Integrating renewable enerqgy education into school curricu-
lums could play a vital role in shaping a future workforce capable of driving Kazakhstan's transition to a
green economy (Yessenova & Iskakova, 2020).

Furthermore, the role of practical sustainability projects, such as waste management and water
conservation, has been highlighted in studies by authors like Glover (2020). These projects not only en-
hance students’ understanding of sustainability but also allow them to apply theoretical knowledge in
real-world contexts. By including such practical projects in the curriculum, Kazakhstan can develop a
generation of environmentally conscious and solution-driven citizens.

The Role of Education in Addressing Ecological Issues. To address these environmental issues, it is
essential to cultivate a generation of citizens who are aware of environmental challenges and equipped
to tackle them. Education plays a central role in fostering a sense of responsibility toward nature and
instilling sustainable practices in future generations. In Kazakhstan, where many people live in rural ar-
eas, it is particularly important to integrate sustainable practices in land use, water management, and
agriculture into the school curricula.

The "Eco-Mektep" (Eco-School) project, which combines both theoretical education and practical
environmental activities, is an example of how sustainability can be embedded into school education. In
this project, students engage in activities such as tree planting, cleaning water bodies, and managing
waste. These projects help students understand environmental protection not just as a theoretical con-
cept, but as an active practice they can contribute to.

Moreover, it is essential that students gain practical skills in developing and implementing sustain-
able solutions. For example, schools can teach students how to use innovative technologies such as wa-
ter-efficient irrigation systems or how to restore ecosystems using native plant species. This hands-on
approach will equip them with the tools they need to address real-world environmental challenges.

Practical Approaches to Sustainability Education in Kazakhstan

To ensure sustainability education is effective, it must go beyond theory and include practical, real-
world applications that engage students directly. The following strategies can be incorporated into Ka-
zakhstan's education system to promote sustainability:

1. Sustainable Agriculture in Schools

Agriculture is a critical sector in Kazakhstan, and introducing sustainable farming practices into
school curricula can have a lasting impact.

Workshops on Organic Farming: Schools can organize practical workshops where students learn
about sustainable farming techniques, including organic pest management and soil health. These work-
shops could be held in school gardens or at local farms, allowing students to apply what they learn in
real-life situations.

Establishing School Gardens: Students can participate in creating and maintaining organic gardens
at school, using eco-friendly fertilizers and water-saving irrigation techniques. This provides them with
hands-on experience and fosters a deeper understanding of sustainable agriculture.

2. Waste Management and Recycling Initiatives

Waste management is a key aspect of sustainability education. Schools can integrate recycling and
composting projects into their curricula:

Conducting Waste Audits: Students can assess the waste generated by their schools and identify
opportunities for reducing waste. This project would teach them about waste segregation, recycling, and
the importance of reducing consumption.

Composting Projects: Schools can set up composting systems for organic waste, enabling students
to observe firsthand the benefits of composting, including reducing landfill waste and producing organic
fertilizer for gardens.

3. Energy Efficiency Projects

Teaching students about energy conservation and renewable energy technologies is crucial for fos-
tering a green economy.
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Energy Audits in Schools: Students can perform energy audits, identifying areas where energy can
be saved, such as reducing unnecessary lighting or using enerqy-efficient appliances.

Solar Energy Initiatives: Schools can explore the installation of solar panels and involve students in
learning about solar energy systems, from installation to maintenance. This will provide practical
knowledge of renewable energy technologies.

4. Water Conservation Projects

Water is a scarce resource in Kazakhstan, and it is essential to teach students how to conserve it.

Building Water-efficient Irrigation Systems: Students can create small-scale water-efficient irriga-
tion systems, learning about techniques such as drip irrigation and rainwater harvesting. These projects
can be applied in school gardens or local farms.

Water Conservation Campaigns: Students can design and implement campaigns to raise awareness
about water-saving techniques, both in schools and in local communities.

5. Promoting Eco-friendly Transportation

Encouraging sustainable transport options can also contribute to environmental conservation.

Bike-to-School Programs: Schools can promote cycling to school as an alternative to car usage,
reducing emissions and promoting physical health.

Carpooling Initiatives: Organizing carpooling for students and teachers can help reduce the num-
ber of cars on the road, lowering overall carbon emissions.

6. Community Engagement Praojects

Community-based projects can amplify the impact of sustainability education:

Tree Planting Campaigns: Schools can collaborate with local governments to organize tree plant-
ing events in nearby parks or neighborhoods.

Local Clean-up Projects: Students can participate in clean-up drives to address pollution in local
rivers, parks, or public spaces, helping to spread environmental consciousness within their communities.

7. Ecotourism Projects

Kazakhstan's national parks offer excellent opportunities for sustainability education through eco-
tourism:

Field Trips to Nature Reserves: Schools can organize visits to protected areas, such as the Altai
Nature Reserve, where students can learn about biodiversity conservation firsthand.

Workshops on Ecotourism: Students can explore the principles of sustainable tourism, learning how
tourism can promote environmental conservation while generating economic benefits for local commu-
nities.

Conclusion

To achieve sustainable development, Kazakhstan must integrate sustainability and environmental
education at all levels of its educational system. By equipping students with the knowledge and practical
skills necessary to tackle ecological challenges, Kazakhstan can foster a generation capable of solving
environmental problems and promoting sustainable resource management. Through hands-on projects,
sustainable practices, and the promotion of green technologies, Kazakhstan can lead the way in building
a sustainable future for its people and its environment.
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Abstract

The rapid internationalization of the tourism industry and the growing dominance of English as a
global lingua franca have transformed the objectives of language education in tourism-related higher
education programs. Traditional approaches to teaching English as a Foreign Language (EFL) are insuffi-
cient to prepare future tourism professionals for authentic service communication. This paper introduces
the concept of Profession-Oriented Communicative Competence (POCC) as a pedagogical construct spe-
cifically designed for tourism education. The study integrates competence-based, communicative, and
constructivist perspectives with scenario-based and task-based methodologies. POCC is conceptualized
as a multidimensional framework that includes linguistic, sociolinguistic, strategic, intercultural, profes-
sional discourse, and service pragmatic competencies. A structured stage-based instructional model is
proposed, and a sample classroom scenario demonstrates practical implementation in hospitality con-
texts. The findings suggest that a profession-oriented, simulation-driven approach enhances communica-
tive effectiveness, pragmatic awareness, and workplace readiness among tourism students.

Keywords: English for Specific Purposes, tourism education, communicative competence, profes-
sion-oriented learning, service communication, scenario-based instruction.

Introduction

The tourism industry is one of the most communication-intensive sectors of the global economy.
International mobility, intercultural interaction, and service-oriented business models require profession-
als who can communicate effectively in English across diverse contexts. For students specializing in tour-
ism and hospitality, English proficiency functions not only as an academic subject but as a core profes-
sional instrument.

Travel has always been an inseparable part of the life of any nation, and today, in a world of virtu-
ally unlimited opportunities in the field of tourism, it is difficult to imagine a person who does not like or
does not want to travel. When traveling around the world, people tend to get acquainted with the culture
of the country in which they are, visiting museums, theaters, various attractions, tasting traditional food
and communicating with the local population [1].

Unlike general EFL instruction, tourism communication is characterized by immediacy, emotional
regulation, politeness strategies, intercultural sensitivity, and problem-solving under pressure. Hotel re-
ceptionists, tour guides, restaurant managers, and travel consultants must respond to unpredictable cus-
tomer requests, complaints, and cultural expectations. Therefore, tourism-focused language education
must go beyond grammatical accuracy and lexical expansion to address professional performance in au-
thentic service situations.

Despite the widespread adoption of communicative language teaching methodologies, a persistent
gap remains between classroom practice and real workplace interaction. Students may demonstrate lin-
guistic competence but struggle with complaint handling, negotiation, intercultural adaptation, or insti-
tutional discourse conventions. This discrepancy highlights the need for a structured, profession-oriented
model of communicative competence specifically tailored to tourism education.

In response to this need, the present paper introduces Profession-Oriented Communicative Com-
petence (POCC) as a pedagogical construct designed to bridge theory and professional practice. The pur-
pose of this study is to conceptualize POCC, outline its theoretical foundations, and propose a structured
instructional model supported by practical classroom implementation. By integrating conceptual analy-
sis with applied methodology, the paper contributes to the modernization of English language teaching
in tourism higher education.

Theoretical Foundations of Profession-Oriented Communicative Competence

Competence-Based Approach in Tourism ESP
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Today, with the steady development and improvement of methods of teaching a foreign language
in philological universities, the need to include sociolinguistic factors in the methodology and learning
process is becoming increasingly relevant. The very concept of competence in the system of modern
higher education is very relevant in connection with the intensive development of information technol-
ogy, which has led to significant changes in the sphere of economic activity and everyday life of people.
This factor has led to an increase in the need for training highly qualified and proactive specialists [2].

Contemporary higher education increasingly emphasizes competence-based learning outcomes
aligned with labor market requirements. Within English for Specific Purposes (ESP), this paradigm re-
quires language instruction to reflect the communicative realities of professional domains. In tourism,
communication is inseparable from service delivery and institutional performance.

Profession-Oriented Communicative Competence (POCC) is proposed as an integrative system of
competencies enabling effective performance in tourism-specific communicative contexts. Unlike gen-
eral communicative competence, POCC incorporates professional discourse awareness and service prag-
matics as central dimensions.

Communicative Competence and Service Discourse

Classical models of communicative competence include grammatical, sociolinguistic, discourse,
and strategic components. While foundational, these models require contextual adaptation for tourism
education. Tourism communication is institutionally framed, customer-centered, and pragmatically sen-
sitive.

Current trends in language education within the tourism and hospitality sector have seen a shift
towards more practical, skills-based learning. Educational institutions are increasingly integrating real-
world scenarios and industry-specific content into their language teaching curricula. This approach aims
to equip students with the practical language skills necessary for immediate application in their future
professional environments. However, despite these advancements, there remains a gap in understanding
the actual proficiency levels of students and how these skills translate into academic and professional
success [3].

Service encounters require formulaic politeness expressions, empathetic language, negotiation
strategies, and institutional role performance. Therefore, POCC extends traditional competence frame-
works by incorporating:

e Professional Discourse Competence — mastery of tourism terminology, service scripts, institu-
tional interaction patterns.

e Service Pragmatic Competence — ability to apologize diplomatically, offer solutions, manage dis-
satisfaction, and maintain brand image [4].

Constructivist and Experiential Learning Foundations

Constructivist theory emphasizes knowledge construction through interaction and meaningful en-
gagement. In tourism ESP, experiential learning through simulation enables students to internalize pro-
fessional communication patterns.

Scenario-based instruction reflects authentic workplace dynamics, encouraging reflective practice
and strategic development. Students learn not only language forms but communicative behavior within
professional contexts [5].

Model of Developing Profession-Oriented Communicative Competence

Components of POCC

Profession-Oriented Communicative Competence consists of six interrelated components:
Linguistic Competence — grammar, tourism-related vocabulary, pronunciation clarity.
Sociolinguistic Competence — politeness norms, register adaptation, institutional roles.
Strategic Competence — repair strategies, paraphrasing, clarification techniques.

Professional Discourse Competence — service scripts, tourism-specific terminology.
Intercultural Competence — cultural sensitivity, awareness of international expectations.
Service Pragmatic Competence — complaint management, negotiation, emotional regulation

AL NN~

[6].
Stage-Based Instructional Model
The development of POCC follows a structured pedagogical cycle:
Stage 1 - Input and Functional Language Formation
Students analyze authentic service expressions and discourse patterns.
Stage 2 — Controlled Practice
Structured dialogues and guided role-plays ensure accuracy and register appropriateness.
Stage 3 — Scenario-Based Simulation
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Students engage in extended simulations replicating tourism service situations.

Stage 4 — Reflective Feedback

Performance is recorded, analyzed, and evaluated according to pragmatic and professional crite-
ria.

Stage 5 — Performance Assessment

Evaluation focuses on communicative effectiveness, professionalism, and intercultural responsive-
ness [7].

Sample Classroom Implementation

SCENARIO: MANAGING A HOTEL OVERBOOKING SITUATION

Context:

A guest arrives with a confirmed reservation but is informed that the hotel is fully booked due to
an administrative error.

Learning Objectives:

e Apply apology strategies

e Offer alternative solutions

e Maintain professional tone under stress

e Demonstrate intercultural awareness [8]

Implementation Steps:

1. Students analyze authentic apology and compensation expressions.

2. Guided role-play with structured prompts.

3. Extended unscripted simulation with emotional escalation.

4. Reflective peer evaluation based on POCC criterial9].

This scenario illustrates how linguistic competence integrates with pragmatic and strategic ele-
ments within realistic tourism contexts.

Practical Teaching Strategies and Classroom Applications

Effective POCC development requires integration of scenario-based simulations, role-play cycles,
task-based projects, and pronunciation coaching. Authentic tourism tasks—designing tour itineraries,
conducting service briefings, simulating press conferences—enhance professional discourse competence.

Assessment should prioritize communicative effectiveness and professional behavior rather than
isolated grammatical performance. Performance-based evaluation and reflective journals promote met-
acognitive development and professional responsibility [10].

Discussion

The findings of this conceptual and practice-oriented study indicate that the development of com-
municative competence in tourism education requires contextual refinement beyond traditional EFL
frameworks. While classical communicative competence models provide a valuable theoretical founda-
tion, they do not fully capture the institutional, pragmatic, and service-oriented dimensions inherent in
tourism interaction. The proposed construct of Profession-Oriented Communicative Competence (POCC)
addresses this gap by embedding professional discourse and service pragmatics within a structured ped-
agogical model [11].

Tourism communication is characterized by immediacy, emotional sensitivity, and intercultural var-
iability. Unlike academic discourse, which allows time for reflection and revision, service encounters often
demand spontaneous responses under pressure. Employees must maintain politeness, manage dissatis-
faction, and protect institutional reputation while negotiating solutions. Therefore, communicative suc-
cess in tourism contexts depends not only on linguistic accuracy but also on strategic flexibility, empathy,
and intercultural awareness. The POCC framework acknowledges this multidimensionality by integrat-
ing linguistic, sociolinguistic, strategic, intercultural, professional discourse, and service pragmatic com-
petencies into a unified construct [12].

The implementation of scenario-based instruction emerges as a particularly effective mechanism
for operationalizing POCC. Simulated hotel check-ins, complaint management dialogues, tour briefings,
and restaurant service interactions replicate the cognitive and emotional demands of real workplace
communication. Through iterative practice cycles, students move from controlled rehearsal to spontane-
ous performance, thereby strengthening both fluency and strategic competence. Reflective feedback ses-
sions further enhance metacognitive awareness and allow learners to internalize professional behavioral
norms [13].

An important implication of this study concerns employability. Contemporary tourism employers
consistently emphasize communication skills, adaptability, and customer-oriented professionalism as
critical competencies. By aligning language instruction with workplace communication patterns, higher
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education institutions contribute directly to graduate readiness. The integration of professional discourse
training into ESP curricula reduces the discrepancy between academic preparation and labor market ex-
pectations. Intercultural competence represents another essential dimension highlighted in this study.
Tourism professionals interact daily with clients from diverse linguistic and cultural backgrounds. Misin-
terpretations of politeness conventions, tone, or service expectations may lead to dissatisfaction or con-
flict. The POCC model therefore promotes explicit attention to intercultural awareness through case
studies, role reversals, and reflective discussion of culturally sensitive situations. Such training prepares
students not only to communicate but to communicate appropriately within global service environ-
ments.At the same time, the practical implementation of POCC-oriented instruction presents certain
challenges. Teachers require specialized methodological preparation to design realistic simulations and
evaluate pragmatic performance effectively. Assessing service-oriented competence is more complex
than evaluating grammatical accuracy, as it involves qualitative criteria such as tone, empathy, and prob-
lem-solving capacity. Institutional support, professional development initiatives, and curriculum flexibil-
ity are therefore essential to ensure sustainable integration of the model Furthermore, the integration
of digital tools and potential Al-based simulation technologies may expand opportunities for immersive
learning. Virtual role-play environments, interactive case studies, and recorded performance analysis can
enhance reflective practice. However, technology must remain pedagogically guided rather than substi-
tuting human interaction, which remains central to tourism communication.Overall, the discussion con-
firms that profession-oriented language education in tourism requires systematic conceptualization and
structured methodological implementation. The POCC framework offers a coherent response to this
need, bridging communicative theory and professional practice [14].

Conclusion

The transformation of the global tourism industry and the growing role of English as an interna-
tional medium of service communication necessitate a reconceptualization of English language teaching
in tourism higher education. Traditional EFL instruction, primarily focused on grammar and general com-
munication, does not sufficiently prepare students for the pragmatic and institutional realities of tourism
workplaces. This study has proposed Profession-Oriented Communicative Competence (POCC) as an in-
tegrative pedagogical construct tailored specifically to tourism education.

POCC expands classical communicative competence models by incorporating professional dis-
course and service pragmatic dimensions essential for authentic tourism interaction. The proposed stage-
based instructional model demonstrates how linguistic knowledge, pragmatic strategies, intercultural
awareness, and professional behavior can be developed systematically through scenario-based simula-
tions, task-oriented projects, and reflective feedback mechanisms [15].

The theoretical contribution of this paper lies in conceptualizing communicative competence
within a profession-specific framework that aligns language education with service industry demands.
The practical contribution resides in the structured instructional model and classroom scenario illustrat-
ing how POCC can be operationalized in tourism ESP courses.

The findings suggest that a profession-oriented, simulation-driven approach enhances communica-
tive confidence, adaptability, and workplace readiness among tourism students. By situating language
learning within authentic service contexts, higher education institutions can cultivate graduates capable
of effective participation in international hospitality environments.

Future research should focus on empirical validation of the POCC model through experimental or
quasi-experimental classroom studies. Longitudinal research may investigate the transfer of simulated
competence to real workplace performance. Additionally, further exploration of digital simulation tech-
nologies and blended learning formats may strengthen the sustainability and scalability of profession-
oriented ESP instruction.

In conclusion, the development of Profession-Oriented Communicative Competence represents a
strategic step toward aligning tourism language education with contemporary professional realities.
Through methodological rigor and practical relevance, POCC-oriented instruction supports the for-
mation of globally competent, culturally sensitive, and professionally effective tourism specialists.
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Abstract

The increasing integration of digital learning platforms into secondary education requires system-
atic evaluation of their pedagogical effectiveness. This study presents a quantitative assessment of the
impact of e-learning platforms on students’ academic achievement and learning motivation in secondary
school biology courses. A quasi-experimental design was employed, involving control and experimental
groups. Statistical analysis of pre-test and post-test results, as well as motivation survey data, demon-
strates that students taught with structured use of e-learning platforms show significantly higher learn-
ing gains and motivation levels compared to those taught using traditional methods. The findings con-
firm that digital learning platforms can enhance biology education when supported by appropriate in-
structional design and teacher guidance.

Keywords: e-learning platforms,; biology education,; secondary school; quantitative analysis, learn-
ing outcomes

Digital technologies have become an integral component of contemporary secondary education.
In biology teaching, digital learning platforms offer tools for visualization, interactive simulations, auto-
mated assessment, and individualized feedback. These affordances are particularly relevant for biology,
a subject that requires understanding complex structures, dynamic processes, and abstract concepts.

Although numerous studies report positive effects of digital learning environments, there remains
a need for empirical research that includes quantitative indicators of effectiveness. In many cases, con-
clusions are based primarily on descriptive or qualitative data, which limits the generalizability of results.
Therefore, this study focuses on a quantitative evaluation of digital learning platforms in secondary
school biology instruction.

The purpose of this research is to assess the effect of e-learning platforms on students’ academic
performance and motivation using statistical analysis and comparative data.

The growing integration of digital technologies into secondary education has stimulated extensive
research on the effectiveness of e-learning platforms, particularly in science and biology education. E-
learning platforms are commonly defined as digital environments that support content delivery, interac-
tion, assessment, and learning management through integrated technological tools. In biology educa-
tion, such platforms are increasingly used to address challenges related to conceptual complexity, visu-
alization of abstract processes, and student engagement.

A substantial body of research indicates that e-learning platforms can positively influence stu-
dents’ academic achievement when compared to traditional instructional approaches. Aguilera and Per-
ales-Palacios (2020) demonstrated that participative, technology-enhanced instruction in biology and
geology resulted in significantly higher academic performance and more positive student attitudes. Their
findings suggest that digital platforms are particularly effective when they support active learning and
student participation.

Similarly, Gilissen et al. (2020) reported that digital learning environments facilitate systems think-
ing in biology by enabling students to explore complex biological relationships through interactive models
and representations. These results align with studies showing that multimedia-based instruction en-
hances conceptual understanding by reducing cognitive load and supporting knowledge integration.

Meta-analytical and quasi-experimental studies in science education further confirm these find-
ings. Hu et al. (2025), in a bibliometric review of outdoor and digital education research, concluded that
technology-supported learning environments contribute to improved learning outcomes, especially when
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combined with inquiry-based approaches. However, they also noted variability in effect sizes, indicating
that instructional design and contextual factors play a decisive role.

Beyond academic achievement, motivation and engagement are widely recognized as critical fac-
tors in effective biology learning. Research suggests that e-learning platforms can foster higher levels of
motivation by promoting learner autonomy, providing immediate feedback, and enabling personalized
learning trajectories. Harris et al. (2020) emphasized that active and technology-supported learning
strategies contribute to inclusive instruction and increased student engagement in science classrooms.

Contreras et al. (2024) examined pre-service teachers’ experiences with inquiry-based practicum
supported by digital tools and found that structured digital environments positively influenced learners’
interest and engagement. These findings support the assumption that digital platforms can enhance stu-
dents’ affective responses to biology learning when aligned with inquiry-oriented pedagogy.

However, evidence regarding motivation is not entirely consistent. Some studies report that digital
platforms alone do not guarantee increased motivation unless accompanied by meaningful pedagogical
strategies. Aydin et al. (2024) highlighted that teachers’ digital competence significantly moderates the
relationship between technology use and student motivation, suggesting that insufficient pedagogical
integration may limit the motivational benefits of e-learning platforms.

An emerging theme in the literature is the critical role of teachers in determining the effectiveness
of e-learning platforms. Holmes et al. (2019) argued that digital platforms should be viewed as pedagog-
ical tools rather than standalone solutions, emphasizing the importance of instructional design, scaffold-
ing, and feedback mechanisms. Teachers’ ability to integrate platforms into lesson planning and assess-
ment practices is therefore central to achieving positive learning outcomes.

Research on teacher digital competence supports this perspective. Kang and Keinonen (2024)
demonstrated that teachers with higher levels of digital teaching competence were more effective in
using technology to support student learning and engagement. In biology education, where practical and
experimental components are essential, teachers must balance digital activities with traditional labora-
tory and observational work to maintain instructional coherence.

Despite the growing volume of research, several limitations remain in the existing literature. First,
many studies rely primarily on qualitative data or self-reported perceptions, which limits the strength of
causal inferences regarding effectiveness. Second, relatively few studies incorporate quantitative indica-
tors such as normalized learning gain or effect size measures, particularly in secondary school biology
contexts.

Moreover, comparative studies examining control and experimental groups under equivalent cur-
ricular conditions remain limited. As noted by Matjasic (2024), there is a need for more rigorously de-
signed empirical studies that combine quantitative and qualitative methods to capture both learning
outcomes and learner experiences.

In summary, the literature suggests that e-learning platforms have significant potential to enhance
biology education in secondary schools by improving academic achievement, motivation, and engage-
ment. However, their effectiveness is highly dependent on pedagogical integration, teacher digital com-
petence, and alignment with curricular goals. The existing research highlights the need for further quan-
titative studies that systematically assess learning gains and motivational outcomes, thereby providing a
stronger empirical basis for integrating e-learning platforms into biology instruction.

The study involved 96 students from grades 8-9 of a secondary school. Participants were divided
into:

an experimental group (n = 48), taught using an e-learning platform integrated into biology les-
sons;

a control group (n = 48), taught using traditional instructional methods.

Both groups were comparable in terms of age, prior achievement, and curriculum content.

The experimental group used an e-learning platform that included:

multimedia explanations of biological concepts;

interactive quizzes with instant feedback;

digital assignments and progress tracking.

The control group received instruction through textbooks, teacher explanations, and paper-based
assessments.The intervention lasted for 8 weeks.

Achievement tests (pre-test and post-test) consisting of 30 multiple-choice and short-answer ques-
tions.

Learning motivation questionnaire, based on a 5-point Likert scale (1 = very low, 5 = very high).

3. Data Analysis and Calculations
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3.7 Learning Gain Calculation
To measure learning progress, the normalized gain (g) was calculated using the formula:
Post — test score — Pre — test score

100 — Pre — test score

g:

Mean scores for each group were calculated and compared.
Table 1. Pre-test and Post-test Results (%)

Group Pre-test Mean (%) Post-test Mean (%) Learning Gain (g)
Experimental 56.2 78.4 0.51
Control 55.8 66.9 0.25

The experimental group demonstrated a moderate normalized gain, while the control group
showed a low gain, indicating higher effectiveness of platform-supported instruction.
3.2 Motivation Index Calculation
An average motivation index (Ml) was calculated as the mean of questionnaire responses:

MI — DT

Table 2. Learning Motivation Index
Group Motivation Index (Mean) Standard Deviation
Experimental 4.12 0.48
Control 3.46 0.52

Students in the experimental group reported significantly higher motivation levels.

Statistical analysis revealed that students using e-learning platforms achieved higher post-test
scores and learning gains compared to the control group. The difference in mean post-test scores be-
tween groups was statistically significant (p < 0.05).

Motivation data indicate that digital learning environments positively influence students’ interest
and engagement in biology lessons. Teachers also reported improved classroom dynamics and increased
student participation during platform-based activities.

The results confirm that structured integration of e-learning platforms enhances both cognitive
and affective learning outcomes in secondary school biology. Higher learning gains can be attributed to
interactive content, immediate feedback, and opportunities for self-paced learning.

However, the effectiveness of platforms depends on pedagogical implementation. Without clear
instructional goals and teacher facilitation, digital tools may not lead to meaningful learning improve-
ments. These findings align with previous studies emphasizing the role of teacher competence in digital
education.

Discussion

The findings of the present study corroborate and extend existing research on the effectiveness of
e-learning platforms in secondary school biology education. In line with earlier studies, the results demon-
strate that students who participated in platform-supported instruction achieved significantly higher
learning gains and motivation levels compared to those taught using traditional methods.

The observed moderate normalized learning gain in the experimental group (g = 0.51) aligns with
the results reported by Aguilera and Perales-Palacios (2020), who found that participative, technology-
enhanced biology instruction led to improved academic performance and deeper conceptual understand-
ing. Similar to their study, the present research suggests that learning gains are maximized when digital
platforms support active engagement rather than passive content delivery.

Comparable findings were also reported by Gilissen et al. (2020), who emphasized that digital en-
vironments facilitate systems thinking in biology by enabling students to explore complex biological re-
lationships through interactive representations. In the current study, higher post-test scores in topics re-
quiring conceptual integration (e.g., cellular processes and physiological systems) may be attributed to
the use of multimedia explanations and interactive tasks embedded within the e-learning platform.

At the same time, the magnitude of learning gains observed in this study reflects the variability
noted in previous research. Hu et al. (2025) highlighted that the effectiveness of digital learning environ-
ments varies across contexts and depends heavily on instructional design and implementation quality.
The moderate, rather than high, learning gains reported here suggest that while e-learning platforms
enhance biology learning, they function most effectively as a complement to traditional instruction ra-
ther than a standalone solution.

100
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The significantly higher motivation index in the experimental group is consistent with findings by
Harris et al. (2020), who reported increased engagement and inclusivity in science classrooms employing
active, technology-supported learning strategies. Students in the present study similarly reported greater
interest and involvement during lessons that incorporated interactive digital content and immediate
feedback.

These results also support the conclusions of Contreras et al. (2024), who found that inquiry-based
learning supported by digital tools positively influenced learners’ engagement and attitudes toward sci-
ence. In both cases, motivation appears to be linked not merely to the presence of technology but to the
opportunities for inquiry, autonomy, and meaningful interaction that platforms enable.

However, the findings also reflect the caution expressed by Aydin et al. (2024), who argued that
digital tools do not automatically enhance motivation unless teachers possess sufficient digital and ped-
agogical competence. Teachers involved in the experimental group emphasized that careful lesson plan-
ning and alignment with learning objectives were essential for maintaining student motivation. This sug-
gests that the motivational benefits observed in the present study are mediated by instructional practices
rather than by platform use alone.

Consistent with the theoretical perspective proposed by Holmes et al. (2019), the results reinforce
the view that e-learning platforms should be regarded as pedagogical instruments embedded within a
broader instructional framework. The positive outcomes observed in this study were associated with
structured integration of platform activities into lesson sequences, formative assessment, and feedback
processes.

The importance of teacher competence highlighted by Kang and Keinonen (2024) is further sup-
ported by the present findings. Teachers who demonstrated higher confidence in using digital tools re-
ported greater ease in differentiating instruction and monitoring student progress through the platform.
This underscores the need for professional development initiatives that focus not only on technical skills
but also on pedagogical strategies for digital instruction.

While many previous studies relied primarily on qualitative data or self-reported perceptions, the
present research contributes to the literature by incorporating quantitative indicators, such as normal-
ized learning gain and motivation indices. This responds directly to the research gap identified by Matjasic
(2024), who emphasized the need for empirically robust studies combining achievement data with
learner motivation measures.

Nevertheless, the findings should be interpreted in light of certain limitations. The relatively short
intervention period and the quasi-experimental design restrict the generalizability of the results. Future
studies should examine long-term learning retention, compare different types of e-learning platforms,
and explore how specific platform features influence various components of biological literacy.

In summary, the results of this study are largely consistent with existing research indicating that e-
learning platforms can enhance academic achievement and motivation in secondary school biology edu-
cation. At the same time, the findings reinforce a key conclusion of the literature: the effectiveness of
digital platforms depends less on technology itself and more on pedagogical integration, teacher com-
petence, and alignment with curricular goals. By providing quantitative evidence within a controlled in-
structional context, this study strengthens the empirical foundation for the informed integration of e-
learning platforms into biology teaching practice.

This study provides quantitative evidence that e-learning platforms can significantly improve aca-
demic achievement and motivation in secondary school biology education. The inclusion of statistical
calculations strengthens the validity of the findings and supports the integration of digital platforms as
a complementary instructional strategy.

Future research should include larger samples, longer intervention periods, and comparative anal-
ysis of different digital platforms to further validate these results.
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Abstract

The growing availability of digital authentic materials has significantly influenced contemporary
foreign language education, particularly in the context of teacher training. Despite their recognized po-
tential for developing communicative, intercultural, and professional competences, research indicates
that digital authentic materials are often used unsystematically and without sufficient methodological
grounding. Many pre-service teachers experience difficulties related to material selection, pedagogical
adaptation, task design, and alignment with professional learning outcomes. This article proposes a
methodological approach to integrating digital authentic materials into the professional preparation of
future foreign language teachers. The approach is grounded in existing empirical and methodological
studies and emphasizes structured stages of implementation, competence-oriented task design, and ped-
agogical scaffolding. By outlining key methodological steps and their rationale, the article aims to sup-
port teacher education programs in preparing future teachers to use digital authentic materials purpose-
fully and effectively as part of their professional practice.

Keywords: digital authentic materials (DAM); methodological approach, teacher education; pro-
fessional competence; foreign language teaching.

Introduction

The rapid expansion of digital technologies has substantially transformed foreign language educa-
tion, reshaping both instructional practices and teacher preparation. In this context, digital authentic
materials, such as online videos, podcasts, news articles, social media content, and professional web re-
sources, have become increasingly accessible and widely promoted as a means of exposing learners to
real-life language use and sociocultural contexts. Numerous studies emphasize that authentic materials
provide rich linguistic input, enhance learner motivation, and foster communicative and intercultural
competence by linking classroom learning with real-world communication [1]. As a result, DAM s often
viewed as an essential component of contemporary foreign language teaching.

Despite their pedagogical potential, research shows that the effectiveness of digital authentic ma-
terials depends not on their mere presence in the classroom, but on how systematically they are selected
and implemented. Studies indicate that teachers often use DAM in a fragmented or intuitive way, with-
out a clear methodological framework [2]. This problem is especially relevant in teacher education, where
future foreign language teachers are expected to critically evaluate authentic materials, design pedagog-
ically sound tasks, and align them with professional learning outcomes.

From the perspective of professional training, future foreign language teachers require more than
exposure to digital resources, they need structured preparation that enables them to transform authentic
digital input into pedagogically purposeful learning experiences. This preparation involves developing the
ability to align DAM with curricular goals, learners’ proficiency levels, and professional competences, as
well as designing tasks that balance cognitive challenge and instructional support. Scholars emphasize
that authentic materials are most effective when embedded within a systematic instructional cycle and
accompanied by scaffolding strategies that guide learners through comprehension, analysis, and produc-
tion stages.

Against this background, the present article addresses a critical gap in foreign language teacher
education by proposing a methodological approach to integrating digital authentic materials into the
formation of future foreign language teachers’ professional competence. Drawing on existing empirical
and methodological research, the study outlines key stages, principles, and instructional considerations
that support systematic implementation. The proposed approach aims to assist teacher education pro-
grams in preparing future teachers who can use digital authentic materials not intuitively, but as an in-
tegral and methodologically grounded component of their professional practice.
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Literature review

Concept of digital authentic materials

The concept of authentic materials has long been established in foreign language education and
traditionally refers to texts, audio, and visual resources created for real communicative purposes rather
than for pedagogical use. Classic definitions emphasize that authentic materials originate in real social,
cultural, or professional contexts and reflect natural language use by native or proficient speakers [1].
With the advancement of digital technologies, the scope of authenticity has expanded to include digital
authentic materials, such as online news articles, podcasts, videos, blogs, social media content, and pro-
fessional websites, which are accessed and distributed through digital platforms (see table 1).

Table 1.
Definitions of digital authentic materials in foreign language education
Authors Definition of Digital Authentic Materials
Akbari & Razavi Authentic materials in digital form refer to online texts and multimedia resources not specifically de-

signed for teaching but used pedagogically to enhance learners’ exposure to real language and com-
municative situations [3].

Romero-Molina, & Al- | Digital authentic materials are audio-visual and multimedia resources produced for non-pedagogical

fonso-Vargas purposes which, when systematically integrated into instruction, support the development of language
skills through structured tasks and scaffolding.
Jannah, et al. Digital authentic materials are real-life digital resources used in language instruction that require ped-

agogical selection and adaptation to ensure effective learning, particularly in technologically mediated
educational environments [4].

Recent studies stress that DAM differ from traditional authentic materials not only in format but
also in their multimodal nature and dynamic availability. Digital authentic materials often combine writ-
ten text, audio, visual elements, and interactive features, allowing learners to engage with language in
ways that closely resemble real-world communication [5].

However, scholars also caution that authenticity alone does not guarantee pedagogical effective-
ness. Several studies report that digital authentic materials may present excessive linguistic complexity,
dense cultural references, or cognitive overload if used without adaptation and instructional support [4].
As a result, modern interpretations of authenticity increasingly emphasize the role of the teacher as a
mediator who selects, adapts, and contextualizes DAM according to instructional goals and learners’
needs. This shift highlights that authenticity should be understood as a pedagogical construct rather
than a fixed property of a text.

Professional competence of future foreign language teachers

Professional competence in foreign language teaching is commonly conceptualized as a multidi-
mensional construct that integrates subject knowledge, pedagogical skills, methodological expertise,
and personal-professional qualities. Contemporary research describes professional competence as the
ability to apply linguistic, didactic, digital, and intercultural knowledge effectively in real teaching con-
texts [6]. For future foreign language teachers, professional competence extends beyond language pro-
ficiency and includes the capacity to design instruction, select appropriate materials, manage classroom
interaction, and evaluate learning outcomes.

Within competence-based teacher education, scholars distinguish several interrelated components
of professional competence: communicative competence, methodological competence, digital compe-
tence, and intercultural competence. Communicative competence enables teachers to model authentic
language use, while methodological competence involves planning lessons, designing tasks, and selecting
instructional strategies aligned with learning objectives [7]. Digital competence, in turn, refers to the
ability to use digital technologies critically and pedagogically, including the evaluation and creation of
digital resources for teaching purposes.

Importantly, recent studies emphasize that professional competence is not formed through theo-
retical instruction alone, but through reflective practice and guided engagement with authentic teaching
tools and scenarios. Research conducted in teacher education contexts shows that pre-service teachers
often experience difficulties when attempting to integrate digital resources into instruction due to insuf-
ficient methodological preparation. This finding underscores the need for structured pedagogical models
that explicitly link material use with competence development.

Challenges in integrating digital authentic materials

Despite their recognized pedagogical value, the integration of digital authentic materials in foreign
language teacher education remains challenging. Research shows that these difficulties are not limited
to technical issues but are mainly related to methodological, pedagogical, and institutional factors. This
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explains why the use of DAM requires a structured methodological approach rather than occasional or
intuitive application.

One of the main challenges is the insufficient methodological preparation of pre-service foreign
language teachers. Although teachers generally acknowledge the benefits of authentic materials, many
experience difficulties in selecting, adapting, and systematically integrating them into lessons [3]. As a
result, DAM is often used as supplementary or motivational tools instead of being embedded into lesson
design, which limits their contribution to professional competence development.

Another significant challenge concerns the complexity of digital authentic materials. Such materi-
als frequently include dense vocabulary, cultural references, and non-standard discourse that may exceed
learners’ proficiency levels. When introduced without pedagogical adaptation or scaffolding, they can
cause cognitive overload and reduce learning effectiveness. This issue is particularly important in teacher
education, where future teachers must learn to anticipate learner difficulties and design supportive
tasks.

In addition, many pre-service teachers lack sufficient digital and media literacy skills. Without the
ability to critically evaluate the reliability and pedagogical suitability of online materials, teachers risk
selecting resources that do not align with learning objectives. This highlights the need to combine DAM
use with explicit instruction in digital literacy.

Overall, the literature suggests that successful integration of digital authentic materials requires
a systematic methodological framework that addresses material selection, adaptation, scaffolding, dig-
ital literacy, and reflective evaluation. Addressing these challenges provides a clear rationale for the
methodological approach proposed in the following section.

Methodological approach

The proposed methodological approach is grounded in contemporary research on the pedagogical
use of digital authentic materials and competence-based teacher education. It responds directly to the
challenges identified in previous studies, particularly the fragmented and unsystematic use of authentic
resources, the lack of methodological training among pre-service teachers, and the absence of clear in-
structional frameworks guiding the integration of digital authentic materials in teacher education.

Rather than introducing an entirely new model, this approach systematizes well-established prin-
ciples, instructional stages, and task-design practices that have been empirically validated in applied lin-
guistics and foreign language pedagogy. Its primary aim is to ensure that digital authentic materials are
used not as occasional supplements, but as methodologically structured tools for the formation of pro-
fessional competence in future foreign language teachers.

Principles of integrating digital authentic materials

The effective integration of digital authentic materials requires adherence to a set of pedagogical
principles consistently emphasized in the literature (see table 2).

Table 2.
Principles of integrating digital authentic materials in teacher education

Principle Description
Pedagogical  rele- | Digital authentic materials should be selected according to instructional objectives and targeted com-

vance ponents of professional competence, rather than their authenticity alone [8].
Methodological ap- | Materials must correspond to learners’ linguistic level and cognitive capacity; excessive complexity
propriateness may hinder learning without adaptation and scaffolding.

Systematic integra- | DAM should be embedded into a structured instructional sequence rather than used episodically or as
tion motivational supplements [2].
Scaffolding and sup- | Learners require pedagogical guidance through preparatory, guiding, and follow-up tasks to ensure

port effective comprehension and skill development [9].
Reflection and eval- | Integration of DAM should include reflective components allowing future teachers to analyze peda-
uation gogical decisions and learning outcomes.

One of the most fundamental principles is purposeful pedagogical alignment. Research indicates
that authentic materials should not be selected solely based on their real-life origin or digital format, but
rather on their relevance to clearly defined instructional and competence-oriented objectives.

Another essential principle is methodological appropriateness. Studies repeatedly stress that digi-
tal authentic materials often present linguistic, pragmatic, and cultural complexity that may overwhelm
learners if introduced without careful planning. Consequently, materials must be evaluated in terms of
language density, discourse features, and cultural specificity before classroom implementation.

The principle of systematic integration further underscores the necessity of embedding DAM
within a coherent instructional sequence. Research demonstrates that isolated exposure to authentic
materials rarely leads to sustained learning gains, whereas structured integration within instructional
cycles enhances comprehension and retention.
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Equally important is the principle of scaffolding and support. Empirical studies emphasize that au-
thentic input must be accompanied by instructional support that gradually guides learners toward inde-
pendent language use. In teacher education, scaffolding extends beyond learner support and includes
methodological scaffolding, whereby future teachers are guided in task design, material adaptation, and
reflective evaluation.

Finally, the principle of reflection and professional awareness plays a crucial role. Research sug-
gests that professional competence develops through systematic reflection on instructional decisions
and learning outcomes. Therefore, DAM integration should incorporate reflective components that en-
courage pre-service teachers to analyze the pedagogical effectiveness of materials and tasks.

Stages of implementation

The methodological approach adopts the widely recognized pre-, while-, and post-stage frame-
work, which has been extensively validated in research on authentic materials and skills development
[2]. This staged structure ensures that learners engage with digital authentic materials in a gradual and
cognitively manageable manner (see picture 1).

Picture 1.
Stages of implementing digital authentic materials

Post-Stage

* Application & Production
* Reflection & Evaluation

* Language Consolidation

While-Stage

¢ Guided Interaction
* Task-Based Activities

¢ Focus on Meaning & Form

Pre-Stage

* Contextual Preparation
* Vocabulary & Culture Preview

¢ Anticipating Challenges

The pre-stage serves a preparatory and activating function. Research indicates that learners’ com-
prehension of authentic materials significantly improves when prior knowledge is activated and contex-
tual support is provided [9]. At this stage, tasks may focus on activating background knowledge, intro-
ducing key cultural or situational contexts, and familiarizing learners with relevant lexical or discourse
features. In teacher education, the pre-stage also has a methodological dimension, as future teachers
learn to anticipate potential learner difficulties and design preparatory activities accordingly.

The while-stage constitutes the core interaction with the digital authentic material. Studies em-
phasize that learners require a clear purpose for engaging with authentic input to avoid passive consump-
tion. Tasks at this stage guide learners’ attention toward specific aspects of meaning, form, or commu-
nicative intent. Research on listening and viewing comprehension demonstrates that purpose-driven
tasks enhance processing efficiency and learning outcomes.

The post-stage is crucial for consolidation, transfer, and professional reflection. Authentic materi-
als are often underexploited when teachers fail to extend learning beyond initial comprehension [1]. Post-
stage tasks encourage learners to reuse language, analyze communicative strategies, or apply newly ac-
quired knowledge in productive activities. In teacher education, this stage plays a dual role: it supports
language development and fosters reflective competence by prompting future teachers to evaluate task
effectiveness and learner engagement.

Unlike traditional applications of the pre-, while-, and post-stage framework, which primarily focus
on learners’ language comprehension and skill development, the proposed methodological approach
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explicitly reorients these stages toward the formation of future foreign language teachers’ professional
competence. Each stage is designed not only as a language-learning phase but also as a reflective and
methodological training space in which pre-service teachers develop skills of material selection, peda-
gogical adaptation, task design, and professional self-evaluation.

Role of the teacher educator

The literature consistently highlights the pivotal role of the teacher educator in facilitating effec-
tive integration of digital authentic materials. Research indicates that without explicit guidance and
modeling, pre-service teachers tend to rely on intuition or personal preference when selecting and using
authentic materials [3].

Within the proposed methodological approach, the teacher educator functions as a methodologi-
cal mediator, modeling best practices in material selection, task design, and scaffolding. By demonstrat-
ing structured instructional sequences and providing guided practice, teacher educators enable future
teachers to internalize effective pedagogical strategies. Additionally, teacher educators play a crucial
role in developing digital and media literacy, helping students evaluate the credibility, relevance, and
pedagogical value of online resources. This guidance is essential for ensuring that DAM integration re-
mains pedagogically sound and professionally responsible.

Finally, the teacher educator fosters reflective practice by encouraging critical analysis of instruc-
tional outcomes and pedagogical decisions. Research confirms that such reflection is a key mechanism
through which professional competence is formed and sustained over time.

The proposed methodological approach aligns with previous research emphasizing the importance
of systematic integration, scaffolding, and pedagogical intentionality in the use of authentic materials.
However, unlike many earlier studies that primarily focus on learner language outcomes, this framework
explicitly repositions digital authentic materials within the context of teacher education and professional
competence formation. By foregrounding reflective practice, methodological awareness, and the role of
the teacher educator, the approach extends existing methodological discussions and highlights the po-
tential of digital authentic materials not merely as instructional resources, but as tools for developing
future teachers’ professional decision-making and pedagogical responsibility.

Conclusion

This article has proposed a methodological approach for integrating digital authentic materials
into the professional preparation of future foreign language teachers. Drawing on established research
and empirical insights from previous studies, the approach is grounded in clearly defined principles,
staged implementation, competence-oriented task design, and an enhanced role of the teacher educator.
The findings suggest that digital authentic materials can serve as powerful pedagogical tools when em-
bedded within a systematic, scaffolded, and reflective instructional framework.

The study underscores that the successful integration of digital authentic materials requires more
than access to technology or exposure to real-world content. It demands methodological awareness,
pedagogical intentionality, and continuous reflection on learning outcomes. By structuring instruction
around pre-, while-, and post-stages and aligning tasks with professional competences, teacher education
programs can foster future teachers’ readiness to use authentic materials effectively and responsibly.

The present study is conceptual in nature and focuses on the theoretical and methodological sub-
stantiation of digital authentic materials integration, without providing empirical classroom-based vali-
dation.

In conclusion, the proposed methodological approach offers significant potential for teacher edu-
cation by bridging theory and practice, strengthening professional competence, and promoting reflective
pedagogical thinking. Future research may further validate this framework through empirical classroom-
based studies and explore its applicability across different linguistic, cultural, and institutional contexts.
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Abstract

The article analyzes the symbolic and metaphorical functions of somatic fixed expressions (phrase-
ological units formed with names of body parts) in the Kazakh language. The study combines cognitive,
cultural, and pragmatic aspects of phraseological units to determine the role and communicative func-
tions of images created through somatic lexemes in the national worldview. The material includes entries
from Kazakh phraseological dictionaries and commonly encountered expressions in literary texts, exam-
ining conceptual metaphors and systems of symbols of the type “body — emotion/value/relation.” As a
result, the multi-layered semantic structure of somatic fixed expressions, their connection with cultural
codes, and contextual pragmatics are revealed, demonstrating the balance between the stability and
dynamism of phraseological meaning.

AHHOmMayus

Makanaoa Kazak miniHOe2i CoMamukasibiK —Mypakmbl MipKecmepoiH (0eHe mywenepi
amay/iapbiMeH  XacaagaHd — Gpazeosiocu3smMoepoiy) CUMBOJIObIK —XoHe Memadopasbik — Kbismemi
masndaHaosl. 3epmmey @pazeonoussibik 6ipsikmepoiH KoeHUMUBMIK, Ma0eHU-MAaHbIMObIK MaHe
NPaesMamuKkasbiK Kbip/iapbiH YUIMAacmsipa OmMbIpbin, COMAMUKA/bIK JIEKCEMAaaap apKblibl XAcaagaH
06pazoapobiH y/im OyHUEMAHbIMbIHOAgbl OPHbI MEH KOMMYHUKaMUBMIK GyHKUUS/IAPbIH alkbIHOAtob!.
Mamepuan pemiHOe Kazak miniHiH ¢GpazeonocussibiK ce30ikmepi MeH Kepkem MamiHoepoe xui
YWIbIpacamasiH mMipkecmep asibiHbIn, «0eHe — SMOUUS/KYHObIIbIK/KAMbIHAC» MuniHoe2i KoHuenmyanobik
memacopanap MeH cumsosndap xcyleci capaaaHaosl. HamuxeciHoe COMamuKkasblK mypakmal
mipkecmepoiH Kenkabammasl CeMAaHMUKA/IbIK —KYPblIbiMbl, Ma0eHU KooneH 6alIaHbICbl XaHe
KOHMeKCmMyasiobl NpazMamuKkdach! awbiibin, @Gpazeosio2ussiblK MAagbiHaHbIH MYypaKkmblibliabl  MeH
QUHAMUKACbI apackiHOazbl mene-meHoik kepcemisioi.

Keywords: somatic phraseologisms, fixed expressions, symbolism, metaphor, cognitive linguistics,
Kazakh language, body part names, cultural code, conceptosphere.

Kinm ce30ep: comamukasibiK ¢paseono2usmoep, mypakms! mipKecmep, CUMBOJIUKA, Memagopd,
KO2HUMUBMIK JIUH2BUCMUKA, KA3aK, M/, 0eHe amayaapsl, MaoeHU Kod, KoHuenmocgepa.

Kipicne

Tinoeai mypakms! mipKecmep — XasblKMbiH MApuxu maxcipubeciH, aneymemmik HOpMasaapbiH
HaHe KYHObIIbIKMAP XyUeciH XUHakman, Kbicka ¢gopmada beliHenelmiH mMaoeHU-mindik eHoMeH.
Cos1apobIH [WiHOe COMamuUKasbiK ppazeosio2usmoep epeklie opbiH aaaobi: adam OeHecCiHiH Myuwienepi
(bac, kes, xcypekK, Ko/, ask, mia, bem, Kyiak, m. 6.) CUMBOIObIK-Memagopasbik *yKmemeHi apkasan,
Ko2HUMUBMIK Modesndep apKbiuibl abcmpakm yabiModp MeH 3Mouus/iapObl  KOoHUenmyasadados.
KozHUMUBMIK — AUH2BUCMUKA — MYpabiCbiIHaH 6y 6ipiikmep — «OeHe — maxcipubeciHiH» — mindik
penpeseHmauyusicbl  pemiHoe Kapasein, memagpopa MeH MemoHUMUS MexaHusmoepi apKbiibl
cmepeomunmik myciHikmepdi xcydeneldi. Kasak min 6inimiHOe ¢paseosioaus Macesneci, COHbIH ilwiHoe
comMamukasbik mypakmsl mipkecmepdiH mabugamsl |. KeHecbaes, O. boneaHbaes, f. Kasiues
eHbekmepiHoe yaH-3akmabi ce3 6o1aobl [1,2,3]. by 3epmmeynep comamuKasbik amay/iapobiH XOaapb!
BHIMOITII2IH, IMOYUS/IbIK-IKCNPECCUBMIK d/1eyemiH XaHe MaoeHU CeMUuomuKameH mabiebi3 6alnaHbICbiH
atieakmadobl. MakanaHblH Makcamsl — KA3ak miniHoe2i CoOMamukasbik Mypakmsi mipkecmepoiH
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CUMBOJIObIK X(aHE Memagopasibik KoA0AHbICbIH XCydesai mypoe cunamman, 0apobiH CeMaHMUKA/IbIK-
CMPYKMYpPasibIK epeKkiesikmepiH, MadeHu KooneH cabakmacmaigbiH #aHe NPAeMAMUKA/IbIK KbI3MemiH
auwy.

3epmmey Mamepuasibi MeH adicmepi

Mamepuasn pemiHoe Kazak misiHiH ppazeoocussibik ce30ikmepi, myciHoipme ce30ikmep, KOpKem
a0ebuem aHe aybi3eki celieyoe Ui KOJO0AHbLIAmbIH MipKecmep asbiHObl. — ddicmemede
KOMNOHeHMMIK-CeMaHmMuKasablK — masaoay, Ko2HUMUBMIK-Memagpopanbik  Mooesboey,  MaoeHu-
CUMBOJIObIK UHMEPNPemauust ¥aHe npazmamukasibik KOHMeKCm masoayb! Ko0aHbI10bI.

Teopusi/ibiK Heai30ep

1) ®pazeonocusnibik bipiKmep 3 oHe COMamuKasbiK JeKcuka: ¢paseono2usi/ibik 6ipiikmepoe
deHe myweci amayb! mybip 31emeHm pemiHoe Kbi3Mem amKapbin, CUMBOJIUKAIbIK H(aHE Memagpopasbik
MPaHcopmMauusaHbIH e3e2iHe aldHanaos. 2) KoHuenmyanobik memagopa meopusicbi: abCmpakm
yabiMOap 0eHe maxcipubeci MeH CeHCOopJIbIK CXxemasnap apKbiibl belHeneHeol (MbICasibl, «iypeK-ce3im»,
«bac - akpur-backapy»). 3) MadeHu CemMUuOMmuUKa XoHe CUMBOJIUKA: OeHe Mywenepi Vimmbik
OyHUemarbIiMOa mypakmasl CUMBOJIUKA/IbIK MaHee ue (dcypeKk —melipim, 6em — abbipol, Ko — eHbek, K3
— Hazap, min — ce3 Kyuwi).

Lakoff neH Johnson (1980) 63 eHbeziHOe Hezi32i me3uci bbi1al alimbiiaosi: «bi30iH KyHOesikmi
ol1aybIMbI3, apeKemimi3 XaHe MmiNdiK KOOAHbICbIMbI3 Memagpopasbik KypbiibiMOapaa He2i30eseeH.
Memagopa mek mindik Kybbiibic emec, on 6i30iH KoHuenmyasiobl xcylemizoiH e3ezi». ABmopsap
KyHOeslikmi oldsiay MeH apekemimizdiH Memagopasibik Modesiboepee cyleHemiHiH danendeloi [4, 29].

Tinwi Kévecses (2010) me ockl nalbiMoayza Kocbiibin, eHbeziHoe: «Memagopa — mek mindik
KVbblabIC emec, os1 6i30iH olnay xydemizoi yibiMOacmblpambiH KOZHUMUBMIK MexXaHu3m», oen
Kepcemedi, AgHU 071 Mema@dopaHbl KOZHUMUBMIK MeXaHu3M pemiHoe Kapacmbipaodbl, 0J1 A0aMHbIH
KoHuenmyanobl  xcydeciH  ydbiMOacmsipbin, abcmpakm  yebiMoapobl —HAKMbI  MaxcipubemeH
badnaHbicmbipaosi [5, 4).

Hezizei 6es1im

Kasak miniHoe2i comamukasbik pazeonoeusmoep YammelK OYHUEMAaHbIMOa CUMBOJIObIK MaH2e
ue. «Kypek» KOHUEenmici 3MOUUS/IbIK X(aHe 3MUKA/bIK KYHObIIbIKMApobl belHenedodi: medipim,
bameipsbiK, Kalcapsbik. «bac» — akbin MeH 6usikmiH opmasbiebl pemiHoe KO2HUMUBMIK XaHe
aneymemmik yHKuUS amkapaosl. «bem» — abbipol meH aneymemmik MapmebeHiH KepiHici, an «KoJ1» —
eHbeK NeH KeMeK CUMBOJIbI. «Ke3» Ha3ap MeH KbI32aHbIWMbI, «Mi/1» bIKNAJI MeH €63 KywiH 6i10ipedi. by
cumBo/10ap Mindik caHada mypakmasi Ma0eHU Kod pemiHoe Kbizmem emeo.

Comamukasiblk mipkecmepoe KoHuenmyanobik memagopanap alkbiH KepiHedi. «KeHicmik»
memacgopacs! (Hypezi KeH) 3MOoUUSHbI KeHICMIK cxemackl apKbiibl belHenedoi. «Kypai/MexaHu3m»
memacopacs! (bac kKameipy) oliay NPoOUeciH MEexXHUKA/IbIK apekemKke meHeloi. «KoHmelHep»
memacgopacs! (Hypekke myro) cesim meH aknapammel cakmay beliHeciH xacalobl. «Kyuwy/3Hepeus»
memacopacs! (mini yoad, xypeai mac) 3MoUUsHbIH UHMEeHCUBMIsi2iH U3UKAIbIK CybCcmaHyusmeH
cunammados! [6, 81]. by modesnib0ep mindiH Ko2HUMUBMIK He2i3iH kepcemedi.

Comamukasnbik — mipkecmep  YImmelK — MadeHuemmezi  MOPasiboblK — XoHe  pumyasiobik
HopmasapmeH acmacaosbl. «bem cakmay» —abbipoliobl Kopaay, «KoJ1 YuibiH 6epy» — bIHMbIMAK NeH e3apa
KeMeK, «K63 MUo» — Ma2us/ibIK HaHbIMHbIH Mi/I0iK KepIHICi. byl mipkecmep 3mHoMadeHuU cemuomuxkaoa
asleymMemmiK KambsliHAcmapob! pemmeywi Kypas pemiHoe Kbi3mem emeo.

ComamukasibiK ¢paseosio2usmoep ouckypcma bazanay (dypeai KeH — Makmay, misi auibl — CbiH),
aneymemmik pemmey (bem kKapamnay), 3MouusHbl backapy —(#cypeeiH OpHbIHAG  Mycipy),
bIHMbIMAKMACMbIKKA WAKbIPY (KO YWbiH 6epy) cusKkmbl NpazMmamuKkasibiK QyHKUUSIapob! amKapaosi.
by1 071apObIH KOMMYHUKAMUBMIK MUuiMOisti2iH apmmabipaoki.

Comamukasblk mypakmsl mipkecmep 6uHAp/bIK 0NNO3UUUSIap apkblibl MadeHu b6azanay
WKanacbiH Kypadobl (Hy3i aubikK <> XCY3i CbIHbIK). /lepusauyusisibiK ©HIMOINIIK X02apbl: XaHa
JKcnpeccusmi popmanap xcacanaosi (bac aysipmy, Kezee Mmypmasi my3esamey). Mouomassik, mymacmaik
KOMNOHeHMmMepOoiH XeKe MaabiHaCbiH KemecKineldi, asn 0eHe Myweci amayb! YibImKkl 1ekcema pemiHoe
CeMaHmMUKasbIK S0pOoHbI YibiMOACMbIpaodsl.

TVpKi ycaHe cnassH mindepiHoeei napasinens0ep YyHUBEepcana memagopanapobiH KeH mapazaHbiH
danten10elioi. Mbicasibl, Ka3akwa 3cypeai mac opbIc mijiHoe 4yepcmsbil cepouem, azbliabiH miniHoe cold-
hearted 0Oen 6epinedi. byn ykcacmbsikmap KOeHUMUBMIK MemagopanapobiH ambebanmabiabiH, an
VIMmMbIK peHKmMepoiH MadeHu epeKkwesnikmi alKkbiHoalmabiHbIH Kepcemeo.

ComamukasibiK mypakmasl mipkecmep minodik xcyleoe epekuie Ko2HUMUBMIK HaHe Ma0eHU MaHee
ue. On1ap a0amHbIH 0eHe maxcipubeci MeH Ma0eHU X#aobiH YWmAacmaeipa Ombipbin, Miidik caHaoa Kypoesii
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CeMUOMUKA/IbIK Kypbl/ibiM yacadobl. by mipkecmepdiH MaabiHACkl 6ip mMe3emme mypakmsbi, S2HU
uoUOMAsIbIK CUNAMKA Ue, XaHe OUHAMUKAJIbIK, S2HU KOHMeKCmKe mayendi e32epicmepee 6edim.
Viouomarelk mymacmelk 0/1apObiH He2i3ei CemMmaHmMUKasblkK $S0POCbIH Cakmacd, NpazMamuKkasibik
KOHMEeKCM MAabIHA/IbIK PeHKMI mypaeHOIpin, XaHa 3Kcnpeccusmik MyMkiHOikmep awaosi [7, 32].
Comamukasnslk ¢dpaseono2usmoepoiH 3KCnpeccusmik Kyambl KbiCKa ¢opmada mepeH asieymemmik-
IMOYUSI/IbIK MA3MYHObI demKi3yee MyMKIHOIK 6epedi. Mbicasibl, «xcypeei KeH» mipKeci ¥coMapmmbabIK NeH
medipimoinikmi beliHenece, «mini awibl» MipKeci CbIHWbIIObIK NeH emkipaikmi 6indipedi. OckiHOal
belHesni KypblibiMOap medua Ouckypcma ayoumopusad 3MOUUOHAIObI acep emy YuwliH, 6inim bepy
CanaceIHOa misa MadeHuemiH KasabiNmacmaipyoa yaHe Audepsik pumopukada ceHoipy MeH bIKknasa emy
mMakcamsiHOa muimoi Kos0aHbiiaobl. CoHbiMeH kKamap, 6y/1 mipkecmep WimmbiK Ma0eHU KOoOmbl
cakman, VxbiMObIK OyHUEMAaHbIMObI M APKbLIbI penpe3eHmauusnatiosl, COHObIKMAH 0/1apobiH
3epmmesyi KO2HUMUBMIK JIUH2BUCMUKA, NPAZMAMUKA YaHe JIUH2BOMAOeHUemmady mypabiCbIHaH
MaHbI30bI.

KopbimbiHObI

Kazak miniHoe2i comamuKkasbiK mypakms! mipkecmep mindik xcyleHiH MaHbI30b! Kypamoac besiei
pemiHoe YImmbiK Ma0eHU KoOmbl cakman KaHa Kolimad, oHbl Ypnakmad Ypnakka *emkisyoiH muimoi
Kypasbl 60/16in Mabblaadsl. byl mipkecmep adamHbIH 0eHe mMywesnepi dpKbl/ibl #acaagaH CUMBOJIObIK
beliHenepdi KoeHUMUBMIK Memacgopanap HeeiziHoe minde KepHeki emeodi, HamuxceciHoe abcmpakm
yabiMoap Hakmel api MyciHikmi ¢opmada 6epinedi. Comamukasibik @pazeosnocusmoep OucKypcma
KenKbIpJibl Kbi3Mem amkapaosl: osap bazanaybiumsiK peHKmi 6i10ipedi, aneymemmik KambiHACMapobl
pemmelioi, SMOUUSHbI YEemKi3edi 3 oHe KOMMYHUKamUuBMIK bIKNAJ emy MexXaHU3MiH iCKe Kocdaobl.
MyHOoal mindik 6ipaikmepoiH npasmamukaasik aneyemi meoua, 6inim 6epy, pecmu x3aHe belipecmu
KOMMyHuKauusaoda epexkwe 6adkanaosl. Onapob! xcyldeni mypoe okbimy mMeH masaoay misi MaoeHuemiH
Hblealmein,  cedsiey  3MUKACbIH — KA/bINMACMbIpadbl,  COHbIMEH — Kamap  KOMMYHUKamuBmiK
Ky3bipemmisikmi  apmmabipadsl. by 6azsimmazbl  3epmmeysiep  KoeHUMUBMIK — JIUH2BUCMUKA,
SMHOIUH2BUCMUKA MOHe JIUH2BOMaOeHUeMMAHy Caaaadpbl YWiH MeopussibiK XoHe Koi0aHbas bl
mypebi0aH MaHbi30bl 60/bin Mabbinadsl, cebebi coMamuKkasbiK mMypakmsl mipKecmep YAMMbIK
OyHUemaHbIiM MeH mindiKk CaHaHbiH ©3apa 6aliaHbICbiH alKbiH Kepcemeodi. COHObIKMAH 0/1apObiH
CeMaHMUKA/bIK, NPAZMAMUKA/IbIK HOHe MaOeHU KbIp/apbiH KeweHOi 3epmmey Ka3ak miniHiH 6al
pazeosiozus/ibiK KOpbIH CAKMAyad XaHe dambImyaa MyMKiHOIK 6epeo.
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Abstract

One of the most important characteristics of language is that it is the main means of communica-
tion and exchange between people in society. Therefore, language plays a key role in the development of
human society. The features, characteristics, diversity of meanings, richness and diversity of words in
language, all the elements of language that serve their change, formation, their connections and rela-
tionships are related to thinking and are based on the indicator of its activity.

Abstract

Dilin an asas xarakterik alamatlerindsn biri onun cemiyyatds insanlar arasinda asas (nsiyyat
mubadilssi vasitesi olmasidir. Buna goreds dil insan cemiyyatinin inkisafinda asas rol oynayir. Dilds var
olan slametler, xdsusiyyatler, mana rengarengliyi, sézlerin zangin olmadgi ve mdixtalifliyi onlarin
dayisime ugramasina, formalasmasina, onlarin alage ve mdinasibatlerine xidmet eden bltin dilin
unsdrlari tafekiirle alagali olub, onun fealiyyatinin gdstaricisine asaslanir.

Keywords: Lexsis, collocations, theory, teaching combinations, formatin
Acar sézlar: Leksika, birlesmalar, nazeriyye, séz birlesmalarinin tedrisi, forma

Xarici dillarin séz yaradicilig tadgiqgatcilar terafindan dilcilik elminds ayri1 bir tedqiqat obyekti kimi
tadqiq edilir. Séz yaradiciligi anlayisi dilerde mdinteazem olaraq teze yaranmis sézlerin ve séz
birlesmalarinin yaranma prosesi ile alagali olur. Bu marhalalars ise dil sisteminds séz yaradiciligi adlanir
. S6z yaradiciligr anlayisi bayan etdiyi sl manasinda dilgilik elminin bir sahasinin adini dayisir ve dilgilik
sahasinin bu bolmasi leksik vahidlerin yaranma prosesini musyyanlasdirir. So6z yaradiciligr dilgilik
sisteminin an ganc predmet obyektine cevrilmisdir. Bir sira dil¢ci alimlerin arasdirmalar gésterir ki, soz
varadiciligi yalniz bu sistemde tedgiqat obyektine cevrilir ki, onun tedqgiqat obyekti secilmis dil
hadisslarinin sistem halina salmasini nezerde tutur, dilde olan, bir-birinden ferglenan diger dil sistemi
0z dil materiallari ile onlar arasinda xdsusi minasibatleri aks etdirir, yaradici sozlarle bagli olan dsul ve
vasitalari blitévlikle dyrenir . Lakin bunu da geyd etmak lazimdir ki, egar séz yaradiciligr dil sisteminin
basqa ve sarbast bir sahasi kimi hesab edilirss, o zaman onu leksikologiya, morfologiya ve sintaksisden
ayri hesab etmak mdmkdin deyil . Akademik V.V.Vinogradov, E.S.Kubryakova ve basqa digar alimlerin
elmi tedqigatlarinda séz yaradiciiginin dilin diger aspektleri ile qarsiliqli alagasi hagqinda genis bir
malumat verilmisdir. Masalen, F.S.Kubryakovanin fikrine gére “soz yaratmaq prosesinin @sas mahiyyati
veni adlarin, vahidlerin meydana ¢ixmasi demeakdir ve tezlikle bele adlar sozlere cevrilir. Bele ki,
sozyaratma predmetinin séziin haqigi menasinda soz yaradiciligi prosesinin adlandirilmasi manasinda
¢ixis edir” . S6z yaradiciliginin @sas mazmunu dil yaradiciliginda teze yaranmis leksik vahidlerin formal,
semantik, genetik ve dilde olan xdsusiyyatlerini ve dziine xas mixtalif cehatlerini ortaya ¢ixarmaqgdan
ibaratdir. Qrammatik yollasmale galan leksik vahidlar miixtalif menali sézler bildirir. Eyni zamanda séz
varadicilgi istar fonetika ve istersede qrammatika vasitasile emale galmis sozleri tedqiq etmak ve
onlarin dilds oynadigi rolu tedqiq etmekdan ibarstdir. Yaranmis sézlerin mixtslif dillerde olan
xarakterik xdsusiyyatlerini ortaya ¢ixarir. Bu ise dillerin tedgiginde mdhim bir ehemiyyat kesb edir .
Yaradici séziin strukturu ve onun formalasmasi prosesi naticasinde yaranmis séz yaradici manbalar ve
vasitelor asasinda formalasir. Forma ile mezmunun qarsiligi minasibati hem semantik, hem do
struktural aspektdan vahid bir qurulus kimi ortaya ¢ixir. Sézyaradici menalarin 6zlerinin xdsusi cahatlori
mdnasibetlorde xarakterik cehat kimi ézini ehtiva edir. S6z ilkin mena vasitesile yaranmis s6z
téremelarinin alagalerinin mévcudlugu séziin ilkin manasindan tutmus onun yaranmasina gader onu
izah etmaye kémek gdstarir ve sézin real menasini aydinlasdirmadga imkan yaradir. S6z yaradiciliginin
mazmunla vehdst teskili prosesi dil¢i alimlerin diggatini éziine cezb etmisdir. Tebii ki, ele bir proses
yarana bilmaz ki, burada olan séz yaradiciligi morfoloji aspektden ferglenmamis olsun. S6z yaradici
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manalar séz yaradici vasitalerin komayiasasinda formalasir. Bir ¢cox dil¢iler forma ve mezmun arasinda
mdnasibatler asnasinda mezmun anlayisina daha cox dstinlik verirler. Yeni leksik vahidlerin eamals
galmasi xisusi bir s6z yaradici modelinin kémayi ile hayata kegir. Bu tipdaki séz yaradici model ise
uzunmdddstli tarixi bir prosesin naticesinden ireli galir. Téremalarin iki esas cehati mévcuddur. Bu
cehatler forma vasitasile mehsuldarligdan ve onun mana etibarile bagli motivlesmasindan irali galir.
Forma ve mazmunun qarsiliqli sekilde vehdsti dilcilikds yeni bir anlayis kimi gabul olunur. Clnki séz
varadiciligr dil¢ilik elminds yeni ve ganc lingvistika sahasi kimi gec meydana galmisdir . Yeni emale
galmis leksik vahidlarin 6ziine meaxsus xtsusiyyatleri ve middealari séz yaradici prosesin darin tehlili
zamani miayyan edilir. Bu tahlil 6ziinds morfoloji, genetik ve funksional cahatlari de bayan edilir. S6z
yaradici proses formal ve semantik olaraq iki hissaye bélinlirler. 3gar séz yaradiciligi diaxronik planda
aparilarsa ve eyni zamanda deqiqlesdirmak ve semantik tahlinin sinxron talebine ehtiyac duyularsa o
zaman etimoloji yani genetik tahlil aparilacaqdir . S6z yaratma prosesinin nazariyyalarine esasen onun
tahlili téreame alagalarinin imkanlari vasitasile baslanir ve séziin semantik ve formal xtsusiyyatlerin
miayyanlasmasi ile sona yetir. S6z yaradiciligr prosesinds semantik qruplasmalar 6zind birtize verir. Bu
gruplasmalar hem séz yaradici sxemlarle, ham da amale galmis leksik vahidlarle tamamils alagali olur.
Ingilis dilinde bir cox tedgiqatci dilciler terafindan arasdirilmis séz yaradiciligi marhaleleri geyd
olunarkan, onlara gére morfoloji cehatlerasas diggate gétirilir. Belalikls, morfoloji elementlarsiz sz
varadiciligi marhalalerini geyd etmak mdiskdl bir mesaledir . Glnimdzds ingilis dilinde mdisyyen
olunmus affiksler mévcuddur ki, iki kateqoriyaya bélinmekle basqa dillerden ferqlenirler. Lakin éziine
xas olan sekilciler alinma sskilcilere nisbaten daha mehsuldar hesab olunurlar. Tebii ki, dilde séz
yaranmalar bu Usulla heyata ke¢cmir. S6z yaradiciliginda séz yaratma prosesi sintaktik dsulla da hayata
kecirilir. Leksik yolla sozlarin yaranmasi prosesi sézlerin morfoloji va sintaktik yolla yaranmasina
nisbaten daha sadadir ve leksik yolla yaranmis sézler daha ferqli goriinir. Leksik yolla yaranmis sozler
zahiren sade gériinsaler ds soz yaradiciliginda haqgigaten de daha da miirekkeb olub, darin tadqgigata
ehtiyac olan yollardan biridir . S6z yaradiciliginin bu tarz fergli arasdirilma tahlili bu dilde amale galmis
leksik vahidlarin daha da darinden 6ziine xas xisusiyyatlerin dyrenilmasi ve arasdirilmasi prosesine
asanligla yol aca bilir. Leksik vahidlerin yaranmasi dclin mana kesb edan elemetlarin
prognozlasdirilmasini temin eds bilir. Bundan da slave sézlerin forma ve mazmun aspektindan yola
cixaraq onlarin necs formalasmasini ve eyni zamanda hansi situasiyalarda istenma prinsiplarini yranir .
Sézyaradiciligi mahiyyat etibarile séziin nece ve hansi yollarlasmale galmasi kimi nezerde tutulur. Hom
bir basa, hem da dolayi yolla ayri-ayri sézler (i¢gtin xas olan struktur névilerini saxlayir ve séz yaradiciligi
deyilen zaman amale galen forgli ve mixtalif sozlerin yeni menalar kesb etmasi geyds alinir. Qeyd
olunan séziin strukturu ve onun kesb etdiyi manasi s6z yaradici elementlarin asasinda formalasir. Forma
ve mazmunun qarsiligli elagasi ister struktural, isterse de semantik cehatdan vahid bir qurulus kimi
amale galmis ve inkisaf etmisdir. S6z strukturunu tahlil ederken séz yaradici elementlarin iki grupa
bolmek mimkdnliyind aydin gére bilerik: sézyaradici elementlerin formal alamatlerine gére onlarin
bélglist ve yaxud bele alamatlere malik olmayan sézyaradici elementlar. 1. Affiksal téremaler ( séziin
affiksler esasinda formalasmasi) 2. Miirekkab sézler ( iki ve ya daha artiqg mustaqil dil elementlarinin
birlesmasi naticasinds emale galen séz birlesmalari) 3. Abreviaturalar 4. Qarisiq birlesma ( 6n ve son
sakilcilor vasitasile formalasan séz birlesmalari). Ikinci grupa aid olan sézlarinamale galmasinds formal
soz yaradici elementler mévcud deyildir. Soz yaratma maévgeyi esasen onlar ciimlads mdsyyan climle
tzvi rolunda ¢ixis etmirler ve bir ndv bir nitq hissasinden digar nitq hissesine kecarkan kecmis leksik
vahid kimi 6zlarini gbstarirler [1]. Dil¢ilikde bu tip séz birlesmalari daxili fleksiya naticasinde ve yaxud
daxili sas dayisimler naticasinds yeni séz birlesmaler yaranir. Bunlari bele gruplasdirmaq mdmkdnddir.
1. Konversiya edilmis sozlor 2. Kok ve sekilcilarin birlesmasi zamani bas veran fonoloji gruplasmalar
sayasinds yaranan soz birlesmalari 3. Substantivlesma naticasinds emale galan séz birlesmaleri S6z
yaradiciligr elminde séz yaradan sézin tapilib ve onun semantik aspekti tarefinden tadqiq edilmasi an
asas masalalordan biridir. Semantik, struktural cehatlerini 6ziinde birlesdiren mirekkeb qurulus
varadici dil kimi tezahir edir. Yaradici séze affiksial, térems, abreviaturalar ve miirekkeb séz yaradici
konstruksiyalar kimi dnsdrler daxildir .

1.2.2. Lidat ehtiyatini zenginlasdiren séz birlesmalari ingilis dilinde séz yaradici prosesde
elementlar mistaqil sézlarin birlesmasi naticasinds amale galmisdir. Bu zaman séz birlesmalarini taskil
edon sézlor seffaf ve aydin sekilde 6ziini géstarir. Ingilis dilin iki ve ya daha artiq séziin birlesmesi vo
onun vahid mena kesb etmasi mafhumu “collocation”, yeni s6z birlesmaleri adlanir. Leksik yolla sézlerin
amala galma prosesi ona gore ahamiyystlidir ki, bu zamanamale galmis yeni leksik vahidlar séze oldugu
kimi daxil olur ve istifads olunur. Yeni yaranmis leksik vahid ise ewealki s6z manasindan uzaqlasir ve
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yarandigi yeni leksik vahidin mazmunu éziinds aks etdirir . Dil 6yrenanlardes séz birlesmalarinin dyrenma
strategiyalarinin asilanmasi vacibdir. Clinki xarici dilin tadrisi zamani bu tip birlesmalare misllimalarin
diqgat gdéstermasi onlarda ligat bazasinin inkisafina béylk tesiri olacaqdir. Misyyen edilmis
strategiyalara nezar salaq: - Mirekkeb séz birlesmalarini géren zaman onlari tanimagq, - Onlara iki yeni
sOz kimi yox, bir soz kimi yanasmagq, - Yeni soz dyrenilen zaman o soze yaxin yeni mirakkeb soz
birlesmasini yaratmagqg. Masalan, éyrenilen yeni séziin “remember” oldugunu gétiirek ve ona yaxin ola
bilecek sézlari yazib gruplasdiraq, “remember rightly”, “remember vividly” va.s. kimi misallar géstere
bilarik. - Coxlu sayda kitab oxumaq ve yaxud audiolara qulaqg asaraq séz birlesmalarini situasiyada ve
konteksds 6yrenmayin an semarali yollarindan biridir - Oyranilen “collocations” lara uydun metn
yaratmaq onlari daha yaxsi yadda saxlanilmasina komek edecak ve onlari tez-tez teakrarlamaga vadar
edacekdir. - Yeni s6z birlesmalarini dyrenarken onlari movzi formasina salib 6yrenmek daha da
ahamiyyatlidir. Masalan: “food”, “family” “game” va.s. kimi mefhumlara ayirib séz birlesmalarini
oyrenmeak daha meagseds uydundur. Vo yaxud da bunu feillarle etmak mimkiindir. Masalen: “take”
feline uygun séz birlesmalerini dyrenmak olar. Dil dyrenanlarin bu kimi séz birlesmalerindan ve onlarin
xabardar olmalarinin esas ehamiyyati ondan ibaratdir ki, dyrendiklari xarici dili daha yaxsi manimsaye
bilsinler. Xarici dilin tadrisi zamani bu tip séz birlesmalarinin aksikliyi ve istifads olunmamasi bu dil
oyrenanlards yeni dilin dyrenilmasinds he¢ bir ugur gatire bilmeyacek ve onlarin yeni dil éyrenilme
prosesine manes téredecak. Belsalikle dil éyrenanler yeni dilin dyrenilmasine miveffeq ola
bilmayacaklar. Leksik vahidlarin yaranmasinda dil éyrenanler bir sira problemlerle lizlese bilarlor.
Bunlardan biri dil éyrenanlarin 6z ana dili elementlarine asasen xarici dilde séz birlesmalarinin
yaratmasinda ibaretdir. Mesalen: “ genis kiirekli” séziin tarciimasinde Azerbaycan dilli dil 6yrenanler “
wide shoulder” kimi tarciime edirler. Lakin ingilis dil sistemi bu ciir birlesmani gabul etmir. Bunun
avazinds ise bu birlesma “ broad shoulder” kimi tarctime olunmalidir. Clinki bu clir tarciime ingilis dili
ldgatlerinds 6zind gdsterir. Xarici dilin tedrisi prosesi zamani bu kimi problemlar ye alir. Bu zaman ise
tadris prosesinde asas is vo vezife iss mdisllimler lzerine disir. Bu tip malumatlarin ¢atdirilmasi
onemlidir . Dil dyrenanlerin bu tipli problemlarle rastlasmasi mdmkdinddr. Buna géreds bu tip
problemlarin aradan qaldirilmasi lcdn dil 6yrenan saviyyalerine uygun mdiayyan c¢alismalar
hazirlanmalidir. Calismalar vasitssile dil 6yrenanler artiq ingilis dilin leksik vahidlari ile yaxindan tanis
olur ve asilanmis leksik strategiyalar sayasinde iss bu tip leksik vahidlar uzun middatli yaddas prosesi
sistemina daxil olur. Tabii ki, misyyen xarici dilin tedrisinds istifads olunan darslikler de xdsusi diggstle
secilib hazirlanmalidir. Bezen darsliklarde bu tip leksik vahidlerin azligi xarici dilin tedrisi prosesinde
axsamalara ve dil dyrenanlards 6yrenmae prosesinin leng getmasine onlarin tedrisde ugur gazanmama
kimi problemlarin gatirib ¢ixarmasina sabab olacaqdir. Dil éyrenanlerin soz birlesmalarinin
oyrenilmasini asanlasdirmagq (g¢iin onlara daim ldga tdan istifads verdisi asilanmalidir. Ligatdan istifade
dil dyrenanlards séz birlesmalerinin 6yrenilmasine kémek edecekdir. Bununla yanasi xarici dilin
tadrisinds dil éyrenanler az seviyyali ingilis diline malik olduglari lcdn dilin éyrenilmasi zamani neca
baslamagq lazim oldugunu tam dark etmirlar. Eyni zamanda l(igat secimi do ¢cox énemlidir. Dil 6yrenan
lidgatdan istifads edarek onun gozlentilerinin ddenmasi asasdir. 9n cox istifads olunan ligatlers biz
“Oxford Student’s Dictionary of Current English”, “The BBI Combinatory Dictionary of English” or “Collins
Cobuild English Dictionary” va.s. kimi leksik vahidlarin 6yrenilma prosesini ssmarali edon llidatlori misal
gostare bilarik. Ligatler dil dyrenilmasi lclin @sas bir manbs kimi gostarilir. Lakin esas magsad leksik
vahidlarin dyrenilmasi olan zaman bu bir sira problemler ¢ixarir. Clinki dil éyrenan 6zine lazim olan
leksik vahidin hansi oldugu barede daima ¢atinlik ¢akir. Eyni zamanda dil 6yrenan lligetdan hansi
aspektden baslayacadini bilmir ve onlarin gézlentilerine uygun hereket etmekde c¢atinliklor ¢oke
bilirler. Buna gérads bu tip problemlarle lzlesmamak lclin dars prosesinds mdsllimler daima diggatli
olmalidirlar. Bu tip problemlarin yasanmamasi (i¢iin ise dil tadris edanlar éyrenanlare genis malumat
vermali ve yol géstermalidirler [3]. Bele bir naticaye galdik ki, leksik vahidler hem grammatik yolla hem
do leksik yolla yarana bilirler. ingilis dilinds els tip séz kombinasiyalari mévcuddur ki, bunlara “chunks”
lar deyilir. “Chunks™ larin emale galmeasi misyyan saviyyaler lzre hayata kecirilir. Bunlarin
yaranmasinda harf, morfem, sz ve séz birlesmasi seviyyaleri mévcuddur. Harf seviyyasinde masalen
“p” harfi gétdrtilir. Morfem saviyyasinds ise sézleri taskil eden harfler ayriligda morfem kimi gétdrdldr.
“Play” séziinds “p, |, y” bunlar morfemlardir. S6z seviyyasinds ise yeni séziinemale galmasinds ham kok
s0z, hem ds sekilcidan istifads olunur. Mesalen: “player” soziini bu seviyyaye misal gatire bilarik. S6z
birlesmasi yani “ collocation” seviyyasinds ise “a player with promise” kimi ifadeni misal géstare bilerik.
“Chunks” — larin “ collocations” lardan fergi odur ki, onlar imumi bir mafhumu ifads eds bilirler. Onlar
eyni zamanda sabit séz birlesmalarine uygun galir. “Collocations™ larda ise iki manali séziin yan — yana
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galmasi hesab olunur ve ortaya manali bir mafhum cixir. Onlarin tareflari misyyan nitq hisssleri ile
avez oluna bilerlar. “Chunks”™ lar adaten dil prosesinds hazir sekilde olur va mdisyyan bir mefhumu
bildirir. “Chunks™lar ilk baxisdan taninir. Lakin ingilis dilinde demak olar ki, “chunks™-lar mévcuddur ve
bu ise dil prosesinds leksik vahidlerin éyrenilmasini biraz ¢atinlesdirir. “Chunks™-lari taskil eden sozler
daima analiz edilib éyrenilmalidir. Mesalen: “make yourself at home” ifadasi “6z evindaki kimi hiss et”
manasini verir. Bu séz hisslerini biz ayirib basqa konteksde ve yaxud birlesmads isleds bilmarik. Artig o
miayyan mafhum ifads etmayecek. Mesalan: “make yourself comfortable” kimi ifadasi dlizgiin gabul
olunmayacaq. Buna gérads onu taskil eden sézler analiz olunmalidir . “Chunks™- lari taskil edan sézlerde
mdayyan limit olmalidir. 3gar onu taskil edan sézlar say baximindan ¢ox olarsa ve ¢atin olarsa bu onlarin
istifade tezliyini asagi salacaq ve dilin dyrenilme prosesini asagi salir. Buna gérede “chunks™ larda séz
sayr az olan ifadslarin istifadesi meqgsade uygundur. “Chunks™ lar ingilis dilinde hazir sekilde mévcud
olurlar. Ingilis dilinde bu birlesmalarin sayi oldugca coxdur. Cox olduduna gére yadda saxlamag ve
onlarin islenme yerlari cox vaxt yadda qalmir. Xarici dilin tadrisi zamani bu tip problemlarls lizlesmalar
daim olur. Leksik vahidlerin iskenma yerlari ile bagli misllim dil 6yrenanleri daim melumatlandirmalidir.
Bu birlesmalarin daha yaxsi yadda galmas: G¢in mdsllimaler misyyan internet resurslarini dil
oyrenanlere maslehat gére bilarler. Bunlardan biri ise Kkilliyat (corpus) adli resurslardir. Bunlar
internetde hazir seklinds ve hazir matn formasinda éziinli eks etdirir. Tedris prosesi zamani agar dil
oyrenanler “take” ile bagli birlesmaleri 6yrenmek ve onlarin istenma yeri ile bagli melumat almag
isdayirlerss misllim maslahati ile corpus resursundan istifade eds bilar. Corpusun axtaris bélmasine
yazilan “take” soziine uygun onlarca balks ds yiizlerce matndan cixarilmis ciimlaler aks oluna biler. Bu
cimlalar sayasinds artiq dil dyrensanlerds onlarin “take” séziinin istenma yeri va bu séze uygun bir cox
sayda hazir birlesmalerinin oldugu barede malumatlarslde edaceklar. Bu tip resurslar dil éyrenanlarde
artiq leksik vahidlar barede mdsyyan fikir formalasmasina kémek edacekdir. Bu tip resurlar sayasinds
muallimalar éyrenilen sozin daha yaxsi yadda qalmasi lg¢ln ¢alismalar hazirlaya bilerler. Kompyuter
olmayan sinifdes internet corpuslardan istifads tebii ki geyri-mimkdnddir. Lakin mdalim bu zaman matni
6z hazirlayib gatire biler. Calismalari da 6z hazirladidi materiala uygun hazir eds biler. ingilis dilinds elo
sézlar moveud olur ki, onlarin islenme yerlari miixtalif ola biler ve onlarin kesb etdiyi menada ferqli ola
biler. Bu tip mana calarlarin éyrenilmasi ve axtarilmasinda korpus resurslarinin istifadasi xarici dilin
oyrenilmasinds 6z @hamiyyatini gésterir [1] . On ¢ox istifads olunan corpus resurslarinda biz CIC yani
Cambridge International Corpus misal géstere bilerik. Burada axtarislar sayasinde aydin olmusdur ki,
leksik vahidler ikili, dgld, dordld, besli formada ola biler. Eyni zamanda ise bu leksik vahidlerin sayi
mduxtalifdir. Axtarislar sayasinde musyyan olmusdur ki, bu resursda ikili leksik vahid on dogquz min bes
iz alty, tcli leksik vahid on iki min altr yiz hesdad bir, dérdlii leksik vahid iki min doqquz yiizalli (¢, besli
leksik vahid ise (¢ yliz hesdad bes kimi misyyan say gosterir. Bunlara misal olaraq ikili leksik vahide “
you know”, “I think”, (cld leksik vahids “a lot of”, dérdli leksik vahide ” or something like that”, “and
things like that” va.s. kimi leksik vahidlari misal gostare bilerik. Bu tipli leksik vahidlarin yadda galma
prosesinin éxiina maxsus miayyan ¢atinlikleri vardir. Cunki bu tipli leksik vahidlar iki ve yaxud licdan
artiq elementlardan ibarsat oldugda onun 6yrenilmasi de ¢atin olacaqdir. Buna goreds leksik vahidleri
taskil edsn elementlarin azligi onlarin bir o gadar yaxsi yadda qgalma prosesinide yaxsilasdiracaqdir.
Ingilis dilinde hazir olan bu birlesmaler yaranma prosesi mixtalifdir ve onlar miayyan manada dayisir.
Bazan dilds els séz ifadaleri mévcuddur ki, onun takrarlanma prosesi sayasinds onlar mieyyan sabit bir
frazaya cevrile bilarler. Masalan: “ How are you today” ifadssi dilde insanlar tersfinde coxlu sayda
tekrarlandigi lg¢iin bu ifadsler “chunks” kimi gabul edile bilar. Bu tip artiq ingilis dili ligatine sabit bir
fraza kimi daxil ola biler. Ancaq bu ifadeni biz misyyan formalara salmaglada messalen : “ How are you
this fine morning?” kimi ifade oluna biler. Buradan bels bir naticaye galiriki ki, “ How are you” ifadssi ile
mixtalif frazalar yaradilib misyyen situasiyalarda isledile biler. Ancaq her frazada bu tip ayirmani
etmek mimkin olmayacaq. “ Make yourself at home” ifadasinden danisarken bu barede melumat
vermisik . Xarici dilin tadrisi zamani leksik vahidlere diggat yaratmaq ve ders prosesini bu dizaynda
qurmagq asasdir. Bu leksik metod hal — hazirda yeni mashur olan metodlardan biridir. Dars prosesini leksik
vahidler esasinda qurmaq ve qrammatikanin ikinci hstta dginci planda qalmasi prosesi yeni
yanasmadir. Bir ¢cox alimlerin fikrince grammatikanin geri planda qalmasi ve diqgatin sirf sézlere ve
onun birlesmalerine ayrilmasi bunun effektsiz olacagini ve dil dyrenanlerde iss mdiayyan natice
olmayacagi bareds coxlu alimlerin qorxulari mévcuddur. Lakin buna baxmayaraq bir ¢ox alimler
grammatikanin bir az geri planda qalmasini desteklayir ve diqgatin ve tadrisin sézlere yoni leksik
vahidlare dstin tutulmasinin tersfdarlaridirlar. Onlarin fikrince grammatika olmadanda sexs 6ziind
xarici siyuasiyalarda ifads eds bilar. Alimlarin tadris prosesinin grammatika ve yaxud leksika asasinda
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qurulmasi ve onlarin dstinlikleri bareds birinci feslimizde qeyd etmisik. Dars prosesinin leksik vahidler
asasinda qurulmasi ve dyranilmasi tabii ki, bir sira problemlar ortaya ¢cixarir [2].

1.2.3. Leksik vahidlare dair miixtalif bélgdilsr ingilis dilinds olan “chunks” —lara alimler mieyyen
aspektdan yanasmislar. Bu leksik vahidler bareds alimlarin demak olar ki, mixtalif fikirleri mévcuddur.
Kristianstad Universitetin tadgiqatcisi Ying Zhao “An empirical study of L2 learners’use of lexical chunks
and language production”asarinde Nattinger va DeCarriconun fikirlarine asasan geyd edir ki, “chunks”-
lar1 bele bir sakilde névlers ayrilib: - Sabit séz frazalari; - Climle formasinda leksik ifadsler; - Climle
diizaldan ifadslar; - Frazal mahdudiyyatlar [4]: Ingilis dilinde sabit séz frazalar dedikde idiomlar ve
frazeoloji birlesmaler nazards tutulur. Onlar misyyen sabit bir fikri ifade edirler. Mehz leksik vahid kimi
funksiyasininasas sebabi odur ki, onlarin parcalanmasi ve basqa sézlerle avez olunma funksiyast mévcud
deyildir. Bu bélgliys asaslanaraq qeyd eds bilerik ki, idiomlar “chunks™ lar séz sistemine daxildirler ve
onlar dil sisteminds hazir sekilds olurlar. Bunlara biz “kick the bucket”, “ spill the beans” va.s kimi
nimunalari geyd eds bilarik. Bundan alave Nattingers asasan sabit séz frazalarini (¢ hisssaye ayirmaq
movcuddur. Bunlara aiddir idiomlar, mévzii dayisdirici sézlar ve natice bildiren sézler. Mévzu dayisdirici
sozlar dil sisteminds sabit olaraq fealiyyat gbsterir. Onlar bir birinden ayri veziyyatde yer ala bilmazler.
Masalan : “by the way”, “in addition” va.s. kimi misallari gatire bilerik. Netice bildiren kateqgoriyaya ise
biz “all in all”, “above all” kimi ifadsleri misal gésters bilerik. Climle formasinda olan leksik ifadelare
asasen cimls uzunlugunda olur ve cimle kimi basa dsdlir. Bu tip ifadelerin sabit qalmasi ve
dayismamasi onlarin tez-tez istifads edilmasinden ireli galir. Bu tip climla leksik vahidlarins iss “ I am
afraid i have to be going”, That is a good idea”, “long time no see inviting” kimi leksik vahidleri misal
gostare bilarik. Climle dlzeldan ifadsler vasitasi ile climlanin biitév bir menasi deyisdire ve yaxud har
hansi bir budaq ciimlasialave oluna biler. 3sasan climleninavvalinds galir ve climleniahats edir. Ciimls
dizslden ifadslerds 6z ndvbasinds misyyan hisselare bélindr. Masalan: “ not only..., but also”, “my
point is that”, “let me start by.” kimi sabit leksik ifadaleri misal gbstere bilarik. Frazal mehdudiyystlere
misal olaraq ise biz “sorry about”, “see you later”, “see you then” ve.s. kimi ifadsleri misal gosters bilerik.
“Chunks”- lar barade bir cox alimlerin tadgiqgatlarr mévcuddur. Bu leksik vahidlarin ingilis dil sisteminda
hazir sekilds olmasi ve dayisikliklere ugramamasi onlarin 6zlarine mexsus olan bir keyfiyystdir. Ying
Zhao Cowie ve Howarth alimlarinin tedgiqatlarina asasen qeyd edir ki, “chunks”larin xarici dilin
oyrenilme ve onlarin tadris olunma asaslari daima dars prosesi zamani onlara diggat ayirmalidir. Bu
leksik vahidlarin dyrenilmasi naticasinde dil dyrenanlerds xarici dil seviyyasi misyyan seviyyads 6z
inkisafini verecakdir [4]. Granger tadgiqgatlarina esasen qeyd ede bilsrik ki, dil dasiyicisi olmayan dil
oyrenanler dil dasiyicisi olan dil 6yrenanlere nisbaten daha az sayda leksik “chunks”- lardan istifade
edirler. Tabii ki , buna sebab onlarin ana dillarinin fargli olmasindan irali galir. Buna gore ds dil
oyrenanlardes leksik vahidler sisteminin daha yaxsi manimsanilmasi l¢lin onlarda bacariqlar dzerinden
tapsiriqglar verilmali ve onlarda leksik vahidlerin 6yrenilmasine uygun verdister asilanmalidir. Mdesllimler
bu zaman daxili bacariqg ve qabilliyatlerdsn istifade ederek mdisyyan calismalar hazirlayaraq dars
prosesini dizayn etmalidir. Dil dyrensnlerin yazi bacarigi Uzerine c¢alismalar hazirlayarken onlar
mdisllimler dord esas prinsipi izlemalidirler. Yazi bacariginin inkisafi t¢ln miallim tersafindan verilon
insa tapsiriglari zamani onlar birinci dil dyrenanlere leksik vahidlerin istifadasi, onlarin gruplasdirilmasi,
miayyan olunmasi bareds dil dyrenanlere kémak edilmali ve onlarda bu bacariq barede misyyan leksik
strategiyalar asilanmalidir. Dil dyrenanlers bu tipli tapsiriqlarin verilmasi sayasinds onlarda har bir dilin
hazir leksik vahidlardan ibarat oldugu barede malumat verilmali ve onlarda bu fikir formalasdirilmalidir.
Ikinci 6nemli prinsip ise talelebalore esse niimunasinin oxunmasi bareds tapsiriq verilmali ve eyni
zamanda matnds olan leksik vahidler arasdirilib tapilmalidir. Bu proses matn analizi kimi éziinl géstarir.
Uctincii prinsip isea mésllimaler dil éyrenanlerin arasdirdidi leksik vahidlerin unudulmamasinda 6trii
onlara bu leksik vahidlarden istifade edarek yeni bir matn yazilmasi bareds onlara tapsiriq verir. Bu
tapsiriglar sayasinde ise miallimaler dil dyrenanlarin éyrenilme patensialini 6l¢ir ve onlarda miayyen
bir fikir formalasir. Sonda ise dil éyrenanlarin gdstarmis olduqlari bu cehdlar qgiymatlendirilir . Bir cox
alimlerin fikirlerine asasen “chunks”™ larin misyyan formada mixtalif bélglleri vardir. Ying Zhao qeyd
edir ki, Michael Lewisin leksik vahid tipologiyasi Nattinger tipologiyasina miiayyan prinsiplerine gére
yaxindir. Michael Lewisin leksik vahid tipologiyasina nezer salaq: - Sabit séz frazalari, - Soz
kombinasiyalari; - Ciimls tipli birlesmaler; - Ciimle dlizaldan vasitaler ; Sabit séz frazalari ingilis dilinin
sisteminde vahiddir ve dayismazdir. Demak olar ki 6ziini bir séz kimi ifade edir. Bunlara misal olaraq:
“as soon”, “talk about”, “grow up and so on” ve.s. kimi ifadeleri misal géstare bilarik. S6z kombinasiyalari
da ingilis dilinde daha cox tezahlir edan leksik vahidler néviidir. Bu soz kombinasiyalarin terafleri

muxtalif clr nitq hissslerinden ibarat ola biler. Mesalen: fel+ isim- play the basketball, catch a cold,
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sifet+ isim- splendid future va.s. kimi séz kombinasiyalarina east gals bilerik. Eyni zamanda bu barade
geis malumat vermisik. Eyni zamanda bu tip leksik vahidlare stabil séz birlesmaleri aiddir ki, onlar
mdayyan bir menani bildirirler. Mesalen: “bread and butter”, “knife and fork” va.s. kimi ifadaleri misal
gostare bilerik. Climle tipli birlesmalar galdikds ise biz onlarin mixtalif cir tiplerini misal gdstere
bilerik. Burada ciimle tipli birlesmalare giiman stibhs, taklif, istak ve arzu kimi menalari ifads eden
ctimla tipli birlesmalari misal géstars bilerik. Masalen: “can I give you a hand”, “If | were you”, “ | would
be delighted to” va.s. kimi ifadsleri misal géstare bilarik. Ciimle dlizelden ifadelere galdikds ise “It is
suggested that...”, “The factis...”, “My point is that”, “ This paper concentrateson...”, “firstly, secondly...,
finally...” kimi ifadalari misal gostare bilarik. Bu tip ifadelar hazir sekildedi ve onlari dayismak va basga
elementlerle avez etmak mimkdin deyildir. Bu tip leksik vahidlar ingilis dilinin har bir sahesinde rast
galinir ve dil dasiyicilari tarsfinden istifads olunur. Bu birlesmaler icarisindade tabii ki, n ¢ox istifade
edilenlar tezliyi do mévcuddur. Ying Zhao Nyyssonenin fikirlarine asasan qeyd edir ki, dil dasiyicisi olma-
yan dil éyrenanlar yeni bir dil 6yrenarken mditleq leksik vahidlere xisusi bir diggat yetirmalidirler.
“Chunks™lar imdmiyyetle her bir dilin 6zayini taskil edir. Leksik vahidler strukturca sabit, deyismazdir,
eyni komponentli olur, ve basqa sézlerle avaz olunmur. Sabit birlesmalarin tarkibi ve sirasi deqgiq ve
sabitdir . Onlarin terkibini deyismak ve sirasini pozmagq olmaz. Sabit birlesmalerin tarkibinin ve kompo-
nentlerinin yerce, siraca, daimiliyi séziin terkibindeki morfemlar kimidir. Leksik vahid birlesmalerinin
coxu basqa dile harfi sekilds terciime olunmur. Onlar tarciime edilende meanasiz, gllinc ifade veziy-
vatinde olur [4]. Tedqigatlar gostarir ki, ikinci dilin 6yrenilmasi ¢tin leksik vahidlarasasdir. Ciinki bu tip
leksik vahidlar ikinci dilin dyrenilmasi lg¢ln dilin deqiqliyine, menaliligina, yaradici xdsusiyyea tlerine sahib
olmasina, onlarin onun tezliyi barede dil 6yrensnlere xtsusi bir melumat verir ve onlarda dil
oyrenanlards yeni dil barade digget oyadir. Nyyssonenun fikirlerine asasen leksik vahidler dil
oyrenanlerds yeni dil éyrenme ile bagli motivasiya yaradir. Bu motivasiya insanlarda yeni dilin
manimsanilmasina ve onlarin dyrenilmasine dair bir cehd yaradir. Dil éyrenanler yazida ve danisiqgda
leksik vahidlerin istifadasi ve onlarin dlizgiin yerds tatbiq olunmasi bareds talabler oldugunu basa ddistir
ve onlarda miayyan bir fikir formalasir . Leksik ifadalerdan istifads etmak dil 6yrenanlarin bacarigini,
basqa sézle, onlarin salis danismagina komek edir. Bu prefabrik nitgin hem daha ssmerali alinmasi, ham
ds dinamiklarin (ve dinlayicilerin) diggatini diskursun daha genis qurulusuna yonaltmasina imkan ver-
mak, ham do istehsal edildikleri zaman fardi sozlere az diqgat yetirmakdan daha cox Ustinliyd vardir.
Birlikde olan leksik hissalar vasitasile dinamikler selis dilds danismagi bacarirlar. Leksik hissalarin isti-
fadasi dil istenmasinin yikind azaltdigina gére dinamiklere mintezem tereddid ve fikir ayriligr olma-
dan mintezem, naxislanmis diskurs seqmentlarini isle tmaye imkan verir. Eyni zamanda, bu, dyrenanlere
dilin mezmununa daha cox diggat ayirmaga imkan verir. Belalikls, bele naticaye galmak olar ki, leksik
toplular dil serbastliyini béylik dereceds tasviq eds biler. Lyuis, dillarin boyiik bir hissasinin axiciliq ve
daqiqlik alde etmeak lclin sbzlerin yigilmis hissalerinde tapila bilecayi meanali hisselorden ibarst
oldugunu geyd etdi. Buna gére bir dili manimsamak liciin dyrenanlar tekca onun fardi sézlerini deyil,
ham ds onlari bir yere yigmadin yollarini bilmalidirler [1]. Ying Zhao Pawley ve Syder-a istinaden iddia
edir ki, hatta an bacarigli olmayan natiq (gin an ¢atin isterden biri do dmumiyyatle yerli natigler
tarsfindan istifade olunan sézleri toplamagdi dyrenmakdir. Ve "dogma kimi se¢cim” termini "dogma
danisanin qabiliyyatini neinki grammatik baximdan dogma kimidir *. Belalikls, cox sayda dogma se¢imi
istifade edan ana dilcilerinin seristalarini alde etmak li¢iin, dyrenanler daqiq ve idiomatik sézlari nece
secmali va fikirlarini dogma dil kimi catdirmagi bilmalidirler . Leksik hissaler yalniz hemise dayismez
olmur ve onlar blitdv olaraq istifade edilmir, homginin sabit ifadsler, frazali mehdudiyystler ve cimle
qurucularin hamisi tam ifade kimi nezare alinmir. Onlardan dil hazirlamagq lgln hazirasas formalar kimi
ds istifads etmak olar. O, hamcinin bu hissalerin ayri ve ya tesadlifi olmadigini taklif edir yaradici gayda-
qganun amaliyyati, amma eslinds onun inkisafinda rol oynayir. Zhao Ying Hakutanin tedqiqatlarina
asasen qgeyd edir ki, yaradici dil istehsali {cin rutin ve naxislarin ehemiyyatine dair fikirleri Lily Wong-
Fillmore tarefindan tesdiglanmisdir. Hakuta kimi Wong-Fillmore, "dil alde etma prosesinds 6yrenilen
qaydalar ve nlimunalar birbasa yaradici dile cevrilir" deys disdindr. Bu baximdan bels naticeye galmak
olar ki, aksar vaxt leksik hissalar sabit deyil, bir neca ¢evik komponents malikdir. Gériindlyd kimi, leksik
hissaler gqaydalari inkisaf etdirerken sonraki bélgi ve tahlil dgiin xam melumatlardir . Pawley ve Syder
gati sekilds inanirlar ki, leksik hissalar dil istehsalinin blndvrasi rolunu oynayir ve yenilik ve yaradilis
ctin mévcud modellari tamin edir. Nattinger ve DeCarrico ds iddia edirler ki, xeyli migdarda leksik
dayisikliye imkan veran sade ifadaleren gicli nimuns generatorlari ola biler. Sintaktik naxis sadedirse
va elastiklik ve dayiskanliye imkan verirss, yaradici dil istehsalinda davamli bir artim temin edilecokdir .
Lyuis leksikani grammatika ve ya ligat baximindan deyil, dilin esasi hesab edir. Sabit manalari olan ferdi
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sozlarin bir hissesi kimi basa dlistilen séz ehtiyatindan ferqli olaraq, leksikaya tekca sozlor deyil, eyni
zamanda zehni leksikonumuzda saxladigimiz tez-tez istifads olunan séz birlesmaleri de daxildir. Buna
gére de leksik yanasmanin tersfdarlari, dillerin béyik bir hissasinin birlesdikde ardicil ve idiomatik
matnlar yaradan manali leksik ifadelarden ibarat oldugunu iddia edirler . Leksikanin temal prinsipi
yanasma "dil leksiklesdirilmis qrammatikadan deyil, grammatiklesdirilmis leksiklerdsn ibaratdir"
demakdir. Bu, leksemanin dilin asasini va ya drayini, grammatikaya tabe rol oynayacadini gostarir. Basqa
sozle, leksik hissaler dilden daha cox generativ glic teklif edir. Leksik yanasma sagirdlerin bilik ssviyyasini
leksik hissalarle inkisaf etdirmaye yonaldir. Naticads, misllimler svwalce yaradilan climlelerdan daha
cox dilds tez-tez yaranan sabit ve ya yari sabit ifadslers diggat yetirmalidirler. Zhao Ying Lyuisin
tadgiqatlarina istinad edsrek qeyd edir ki, leksik yanasmada taklif edir ki, "pedaqoji chunks™-lar tez-tez
sinif fealiyyatinde olmalidir. Dil dyrensnler meruz qaldiglari dil hagqinda mealumatliligi inkisaf
etdirmalidirler . Ingilis dilinde tadris ve talim prosesi vacibdir, ¢tinki dil dyrenan ve mdisllimlare ingilis
dilinds olan isleri basa diismak (¢clin dinlemas, danisma, yazi ve oxu bacariqlarini inkisaf etdirmays imkan
verir. Bu tedqiqat ¢arcivesinds yaranan problem dil yrenanlerin séz ehtiyatinin olmamasina sebab olur.
Ingilis dilinde yazili paragraflari basa diismak, Ingilis kitabindan basa diisiilen sézler ve sads ifadaler
almamada sabab olur. Bu ssbabdan bu tedqgiqatin esas magsadi, (ligat 6yrenmasini tasviqg etmak dclin
adabiyyat arasdirmasi vasitasi ile aydin 6yrenme leksikasini dyrenmakdir. dil dyrenanlar. Problemi tahlil
etmak lcdn dil éyrenanlerin ingilis dilini dyrenmak (¢iin ligat ehtiyatlarinin olmamasinin sebabini
bilmak lazimdir[4]. ingilis dilinds leksik vahidlarin geyd etdiyimiz kimi bir cox bélgii sistemlari mévcuddur.
Bu bdlgiilerdan biri iss beladir : - Serbast séz birlesmalari; - Yari-serbast séz birlesmalari; - Feli
birlesmalar; - S6z birlesmalari ; Serbast birlesmaler, nitqde hamin dilin grammatik normalari asasinda
har dafe yenidan yaranir. Mesalen : “black cat”, “ green book”. Sabit séz birlesmaleri dilds hazir sakilde
olur v onlar nitqds yeniden yaradilmir, lakin yeniden tekrarlanir , canlandirilir . Fikrin tabiatine ve
talebinae uygun sakilde isledilir. Mesalan :"over the hill”™-" getting too old”, "pan out™" succed”. Serbast
séz birlesmalerinin struktur dsyiskendir , nigt situasiyasindan , fikirden asili olaraq dayisir. Serbest
birlesmalar struktur-semantik modellerasasinda diizelir. Ona gdre de bels birlesmalare nitqg prosesinds
soz alave etmak olar. Onlarda aparici sozii ayirmaq mimkdnddr. Onun asasinda bir sira birlesmalar
dizeltmak olar, ¢linki daimi leksik tarkibe malik deyildir. Buna géreds onun sinonimi olmur. Serbast séz
birlesmalarine ingilis dilinds “fixed-phrases” kimi ifads olunur . Yari- ssarbast séz birlesmalari dediyimiz
zaman bura idiomlari daxil eds bilerik. idiom- daimi konteksin vahididir. [diom tam mana ile saciyyalanir.
C.Hokket idioma ve idiomatikliye boyik diggat yetirerek, “idiom” terminini har seyi ehate edon
leksikografik ve sintaktik hadisslerin tasbiti lictin istifade edir ve qeyd edir ki, bu hadisslerin strukturun
menalarini gabagcadan xebar vermak mimkdin olmur. U.Ceyfin “idiom” anlayisi hagqinda orijinal bir
konsepsiyasi var. U.Ceyf qeyd edir ki, dilde idiom mdvcudlugu stibhesizdir. Masalen: to spill the beans
“sirr vermak”; to burn bridges “korplileri yandirmaq”; to throw dust into smb’s eyes “bir kasin basini
aldatmaq”; to point the devil blacker than he is “sisirtmak”; to put a spoke in somebody’swhell “bir kass
mane olmaq”, “angal tératmak”; to hold one’s cards close one’s chest “bir seyi sirr olaraq saxlamaq”,
“agzini bark tutmaq”, “susmagq”; to be narrow in the shoulders “zarafat basa diismayen” bu tip idiomlari
misal gostere bilarik. Bazi yari - sabit séz birlesmalerini taskil edan sézlerdsn birinin hagigi menasi az
da olsa, nezare carpan saviyyadadir. Bu tip birlesmalere “semi-fixed” ifadalor deyilir . Ingilis dilinds coxlu
sayda feli birlesmalar mévcuddur. Feli birlesmalar ingilis dilinde “phrasal verb” kimi ifade olunur. Bu
birlesmaler fel+ zorf ve yaxud fel+ sozonl strukturlarina esasen yaranir. Bu birlesmalarde istifads
olunan sézondileri istifade olunmus felin manasini dayisir ve muxtelif menada istifade olunur. Mesalan:
“take off”, “put on”, “get out”, “chip in”, “come across” kimi feli birlesmaleri misal géstare bilarik. Feli
birlesmalar xarici dilin tedrisinde tadris olunarken dil dyrenanler bir cox sayda problemlarls lzlesir. Bu
problemlarinin yaranmasinda ise bir sira ssbablar éziinii gdsterir. Bu ssbablarin bazilarine nezar salaq.
on énamli masale feli birlesmalerin dilde cox olmasi ve onlarin bir birine banzeyen strukturlarin
olmasindan irali galir. Bu tip problem dil éyrenanlarde ¢asqinliq yaradir ve onlarin dyrenilme prosesini
catinlasdirir. Sonraki bir masale ise onlarin manalarinin bir- birine ¢ox yaxin olmasindan irali gali ki, buda
bir sira problemlare yol acir. Els feli birlesmalarde mdvcuddur ki, onlarin konteksde isledilmasi daim dil
oyrenanler (gdn ¢atinlik yaradir. Ele feli birlesmalerde mdévcuddur ki, onlar geyri-formal situasiyalarda
bas verir va onun dil 6yrenanlar tarefinden basa dlistilmasi ve anlasiimasi daim ¢atin problemlar yaradir
[3]. iki vo ya daha artig manali séziin birlesib yeni manali birlesma amale gatirmasine séz birlosmasi
deyilir. S6z birlesmaleri mixtalif nitq hissalerinin kémayi ile hayata kecir. Bu ifads ingilis dilinde
“collocations” kimi ifade olunur. Burada esas measale iki ve daha artiq séziin birgs olmasinda irali galir.
Masalan: sifet+isim, fel+zarf va.s kimi strukturlari misal géstere bilarik. Biz bu barede dissertasiya
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isimizde genis malumat vermisik. Ingilis dilinde semantik ve struktur cehatden birlasib yeni mana ifade
edan coxlu sayda birlesmalar vardir. Bunlara ingilis dilinds ikili ve (gl birlesmalar yeni “binomials” ve
“trinomials” kimi ingilis dilinde ifads olunur. “Binomials"-a misal olaraq: to and fro, black and white, salt
and pepper, fish and chips, sick and tired kimi ifadslari misal gdstere bilerik. “Trinomials-a misal olaraq:
“cool, calm and collected”, “hook, line and sinker”, “left, right and centre”,” ready, willing and able” kimi
ifadelari misal gostare bilerik . Zhao Ying Nattinger ve DeCarrikoya istinaden qeyd edir ki, leksik
“chunks™larin 6zlarine mexsus (¢ asas funksiyasi mévcuddur: sosyal qarsiligl tasir, zaruri mévzu ve
diskurs cihazi : - Sosial qgarsiligli alage: leksik ifadaleri mixtalif sosial funksiyalari yerine yetirmeak ve
danisiqg magsadi ile alagali olan funksional mana ifade etmak lciin istifads edirik. - Lazimi mévzular:
glindslik danisiglardaki bu zeruri leksik ifadsler dil dyrenanlerden tez-tez sorusulan ve onlardan
oyrenilen mévzulari qeyd edir. - Diskurs cihazlari: diskurs cihazlari kimi leksik hissalerin funksiyasi
diskursun manasini v qurulusunu birlesdiren funksiyasina aiddir . Michael Lewisin nezariyyasinds qgeyd
edilir ki, leksik cehatlori éyratmak dyrenanlarin meyuslugunu azaltmadga, motivasiyasini artirmaga ve
dil salisliyini yaxsilasdirmaga komek eds bilar. Leksik hissalerin tadrisi lic aspektde 6z eksini tapmisdir:
nitg ve ya mihazirs, dinleme bacarigi tahsili, oxumaq anlayisi ve yazi [1].
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Abstract

The rapid development of artificial intelligence (Al) has significantly transformed educational par-
adigms, particularly in the field of foreign language teaching. This article explores the future of intelli-
gence—human and artificial—and their interaction in the teaching and learning of foreign languages.
Emphasis is placed on the complementary roles of human cognitive, emotional, and cultural intelligence
and artificial intelligence—driven technologies such as adaptive learning systems, intelligent tutoring sys-
tems, and natural language processing tools. The study analyzes current trends, pedagogical opportuni-
ties, ethical challenges, and future prospects of integrating Al into foreign language education. The re-
search highlights that the most effective model of foreign language teaching is not the replacement of
teachers by Al, but a hybrid model that combines human pedagogical expertise with intelligent technol-
ogies to enhance personalization, motivation, and learning outcomes.

AHHOMAayus

B cmamsbe paccmampusaemcs 6yoyuiee UHmMesiekma — 4e/108e4ecko20 U UCKYCCMBEHH020 — B
npouecce 06y4YeHUsT UHOCMPAHHbIM A3bIKaM. [lo0YepkuBaemcs, 4mo UCKYCCMBEHHbIU UHMesieKm
npedocmas/ifsem HoBble BO3MOXHOCMU, MAKue KaKk adanmusHble oby4aroujue cucmemsl, pacno3Hasd-
Hue peyu U UHMes/ieKmyasbHble obydyarousue naamaeopMbl, OOHAKO Yes0Beqeckull uHmesiekm ocma-
emcs He3ameHUMbIM 07151 SMOUUOHATbHOU NOOOEPHCKU, KpeamuBHOCMU, 3MUYECK020 MbIULICHUS U MeX(-
KysibmypHol KommyHuKayuu. ObocHoBbiBaemcs udes 2ubpudHol modesnu obyyeHus, 8 Komopold VI Bbi-
cmynaem 8 poJsiu NOMOWHUKA Npenodasameris, a He e2o 3ameHsl. [Ipenodasamesib Hanpassisem y4yeb-
HbIl npouecc, obecnequsaem KOMMYHUKAMUBHYH U KY/IbMYPHYH COCMABJISFOWYIO, B MO BPEeMs Kak VM
nosbILaem NepcoHanu3ayuUro u 3pdexkmusHocms obyyeHus. Takxe aHaausupyromcs npobaemsi yugppo-
B0O20 HEepaBeHCMAA, 3auiums! OaHHbIX U N0020mMOoBKU nedazo2os. CoenaH BbIBO0, YMO 2dpMOHUYHOE CO-
yemaHue 4es108e4ecko20 U UCKYCCMBEeHH020 UHMesI/iekma cnocobcmayem NoBbILEeHUI0 Ka4eCmBad UHO-
A3bIYHO20 06PA30BAHUS.

Keywords: Human intelligence; artificial intelligence; foreign language teaching, educational tech-
nology; hybrid learning

Kiroyesble c/io8a: yesoseyeckull UHmesiekm, UCKYCCMBeHHbIU UHmesiekm; obyyeHue UHOCMpaH-
HbIM A3bIKam, 06pazosamesibHbie mexHoI02uul, 2ubpudHoe obyyeHue

Introduction

The teaching of foreign languages has always been closely connected with the development of
human intelligence, communication skills, and cultural awareness. In the 2 1st century, rapid technolog-
ical progress and the emergence of artificial intelligence have introduced new dimensions to educational
processes. Al-based tools such as chatbots, speech recognition systems, and adaptive platforms are in-
creasingly used in language classrooms, reshaping traditional teaching methods.

120



V INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 03-04.02.2026

This article was written with this awareness, and since it was thought that an ontological analysis
would be incomplete without building a background, the historical method, whose subject is the onto-
logical evaluation of educational psychology, was used in this article (Isgandar, S. M., and others, 2024).

The actuality of this research lies in the growing need to understand how human intelligence and
artificial intelligence can coexist and complement each other in foreign language education. While Al
offers efficiency, personalization, and data-driven feedback, human intelligence remains essential for
emotional support, ethical judgment, creativity, and intercultural competence. Therefore, exploring the
balance between these two forms of intelligence is a key issue for modern pedagogy.

The purpose of this article is to analyze the future role of human and artificial intelligence in the
foreign language teaching process, identify their strengths and limitations, and propose an integrative
model for effective language education.

Main Body

Human Intelligence in Foreign Language Teaching

Human intelligence plays a fundamental role in foreign language education. Teachers possess cog-
nitive, emotional, and social intelligence that allows them to adapt instruction to learners’ needs, moti-
vations, and cultural backgrounds. According to Gardner’s theory of multiple intelligences, linguistic and
interpersonal intelligences are especially crucial in language learning (Gardner, 2011).

Human teachers are capable of interpreting learners’ emotions, encouraging critical thinking, and
fostering communicative competence through real-life interaction. Moreover, teachers act as cultural
mediators, helping students understand not only linguistic structures but also sociocultural norms and
values embedded in the target language (Byram, 2020).

Despite technological advancements, human intelligence remains irreplaceable in developing em-
pathy, creativity, and ethical responsibility in learners. These qualities are essential for meaningful com-
munication and lifelong language learning.

Artificial Intelligence in Foreign Language Teaching

Artificial intelligence has rapidly expanded its presence in language education. Al-powered appli-
cations use machine learning, natural language processing, and big data analytics to provide personalized
learning experiences. Intelligent tutoring systems can adapt content to individual proficiency levels,
learning styles, and progress rates (Holmes et al., 2019).

Speech recognition and automated feedback tools help learners improve pronunciation and flu-
ency, while chatbots simulate conversational practice in a low-anxiety environment. Al also supports
teachers by automating assessment, tracking learner performance, and identifying learning gaps.

However, Al systems have limitations. They lack genuine understanding, emotional sensitivity, and
cultural awareness. Bias in algorithms and data privacy issues also raise ethical concerns in educational
contexts (Williamson & Eynon, 2020).

The Hybrid Model: Human-Artificial Intelligence Synerqy

The future of foreign language teaching lies in a hybrid model that integrates human and artificial
intelligence. In this model, Al functions as an assistant rather than a replacement for teachers. Teachers
design learning objectives, guide interaction, and provide emotional and cultural support, while Al en-
hances efficiency and personalization.

Research suggests that blended learning environments supported by Al can improve learner auton-
omy, motivation, and outcomes when guided by competent educators (Luckin et al.,, 2016). Such synergy
allows teachers to focus on higher-order pedagogical tasks while Al handles routine and data-intensive
processes.

Challenges and Ethical Considerations

The integration of Al in language education presents challenges related to equity, data security,
and teacher training. Not all learners have equal access to advanced technologies, which may deepen
educational inequalities. Furthermore, educators need professional development to effectively use Al
tools without losing pedagogical control.

Ethical use of Al requires transparency, accountability, and respect for learners’ privacy. Human
intelligence is essential in ensuring that Al serves educational values rather than purely technological
efficiency.

Conclusion

The future of intelligence in foreign language teaching is not a competition between human and
artificial intelligence, but a collaborative partnership. Human intelligence provides creativity, empathy,
and cultural understanding, while artificial intelligence offers personalization, efficiency, and innovative

121



V INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 03-04.02.2026

learning tools. A balanced integration of both forms of intelligence can transform foreign language ed-
ucation, making it more inclusive, adaptive, and effective.

To achieve this future, educators, policymakers, and researchers must focus on developing ethical
frameworks, teacher training programs, and pedagogical models that harness the strengths of both hu-
man and artificial intelligence. Ultimately, the human teacher remains central, guiding learners in an
increasingly intelligent digital learning environment.
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ASSESSMENT OF THE EFFECT OF CONDENSATE PRESENCE IN GAS PIPELINES ON GAS TRANSPORTA-
TION PRESSURE

A.R. Nagizadeh
Oil and Gas Scientific Research Project Institute, SOCAR

Abstract

The study of natural gas and associated petroleum gas transportation shows that, in contrast to
natural gas, associated gas cannot be conveyed over long distances in a single-phase condition. In certain
operational scenarios, associated petroleum gas is reinjected into the reservoir to improve oil recovery
efficiency through gas lift techniques. Nevertheless, the gas demand at production sites is considerably
lower than the volume of gas available. At the same time, contemporary approaches to the utilization of
natural and associated gases require their treatment and delivery to end users in compliance with estab-
lished regulatory requirements. Growing export gas demand has therefore necessitated the efficient
gathering, processing, and pipeline transportation of associated gas produced with oil, minimizing losses
throughout the system.

In comparison with dry gas, the gathering and transportation of associated petroleum gas present
additional technological complexities. One of the main challenges is the formation of condensate as a
result of gas condensation during pipeline flow, which can lead to partial filling of the pipeline with liquid.
Consequently, it becomes essential to evaluate the condensation behavior of the gas along the pipeline
route.

This paper examines how transportation pressure in a gas pipeline varies with different levels of
condensate accumulation under varying gas flow rates. The results indicate that during multiphase flow
of associated gas, condensate buildup within the pipeline causes an increase in operating pressure.

Description of experimental work

Based on the above considerations, it is essential to analyze gas behavior and quantify its effects
in order to make technical decisions that enable the efficient utilization of associated petroleum gases.
It is well established that determining the location of maximum gas condensation along a pipeline re-
quires a sequence of calculations carried out at multiple points, typically not fewer than ten. These cal-
culations are performed for various pressure—temperature conditions, including the initial PKO point, the
pipeline outlet, the location of minimum gas temperature, as well as several intermediate points between
PKO and the minimum-temperature point.

A frequent problem in such calculations arises at the PKO point, where the calculated gas dew
point temperature does not coincide with the oil separation temperature. In many cases, the dew point
temperature is 30-70°C lower than the separation temperature, which may lead to the conclusion that
condensate formation does not occur within the pipeline. Nevertheless, operational experience clearly
indicates that condensate is consistently present in the pipeline downstream of the first-stage separation
unit, typically at temperatures around 40°C or after passing through the compressor unit.

For the first stage of separation, the pressure and temperature are set at 0.8 MPa and 333 K, re-
spectively. A primary challenge in the condensation process is the identification of the C6+ fraction. Cal-
culations are typically carried out using phase equilibrium coefficients; however, for the C6+ group, which
comprises multiple components in unknown proportions, the phase equilibrium coefficient is not clearly
defined (Ismayilov et al., 2019; Ismayilov et al., 2020, Ismayilov et al.,, 2024). Therefore, in the initial
calculations, the Cs: group is treated as a single component. The dew point temperature (or the gas’s
final boiling point) is first determined, after which the Cs. fraction is replaced with its constituent com-
ponents—C7, C8, C9, C10, and C11—for further calculations. The resulting data are presented in Table
1.
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Table 1
Calculated results for Cs: group
Ce+ Pressure, MPa Temperature, K Final boiling temperature, K (°C)
Cs 0.8 333 269.47 (-3.53)
Cr 0.8 333 282.78 (9.78)
Cs 0.8 333 298.82 (25.82)
@) 0.8 333 314.9(41.09)
Cro 0.8 333 330.12(57.12)
Cr1 0.8 333 343.05 (70.05)

As presented in Table 1, the gas composition determined from the calculated dew point or final
boiling temperature—where the Cs. fraction is represented as Cio—corresponds to 57.12°C. For a gas
pipeline measuring 120 km in length and 0.2 m in diameter, at the location of maximum condensation
(P=1.89MPa, T =273 K), acondensate forms with a mass fraction of 4.18%. The detailed composition
of this condensate is provided in Table 2.

Table 2
Constituent makeup of the condensate (4.18%) generated at the point of maximum condensation
(P=1.89MPa, T=273.16K)

Components Mass fraction % Components Mass fraction %
Cr 2.57 i-Cs 10.361
G 1.257 n-Cs 14.272
G 12.147 Cro 32.897
i-Ca 6.925 CO: 0.184
n-Cq 19.102 Nz 0.015

Based on the known component composition of the condensate (see Table 2), the following pa-
rameters can be evaluated:

e The condensate evaporation rate at T = 273 K (0°C) under atmospheric pressure, which is essen-
tial for assessing evaporation losses when transferring the condensate into an open tank;

e The evaporation rate at atmospheric pressure and T = 313 K (40°C), a key factor in estimating
condensate losses during summer transport;

e The condensate vapor pressure at T=311.8 K (38.8°C), which is critical for determining the phys-
ical state of the condensate, i.e., whether it behaves as a gaseous hydrocarbon or as a light viscous liquid;

e The vapor pressure at T = 313 K (50°C), an important parameter for selecting appropriate
transport equipment for the condensate.

The results obtained for these parameters are summarized in Table 3.

Table 3
Parameters of condensate
Definition of indicator Value
Evaporation rate, (%) P=0.1 MPa, t=0°C 14 (Cr-4.2; C3-29.4; C4-41.5; Cs-17;
Evaporation rate, (% ), P=0.1 MPa, t=40 °C 62
Vapor pressure, MPa, t=38.8°C 1.6
Vapor pressure, MPa, t=50°C 1.8

As indicated in Table 3, at T = 38.8°C, the condensate within the pipeline behaves as a liquid hy-
drocarbon gas, with a vapor pressure of Pw,. = 16 kgf/cm?. Consequently, its transportation requires spe-
cialized road or rail tankers designed for handling liquid propane. It is well known that using tankers
intended for gasoline to transport condensate of this composition can result in significant mass losses,
reaching up to 34% during winter and 62 % during summer filling operations.

For fields located more than 30 km from gas consumers, it is essential to evaluate the feasibility of
transporting gas to external users under the conditions of oil separation pressure. This consideration
arises primarily due to the complexities associated with multiphase gas transport (Iskandarov et al.,
2024, Ismayilov et al., 2019). Indeed, transporting gas over distances exceeding 30 km via pipeline at
separation pressure is generally impractical. Therefore, decisions regarding the utilization of associated
petroleum gas should follow a structured approach. Initially, it must be determined whether the gas can
be consumed locally at the field. In practice, the gas demand at production facilities is considerably lower
than the available gas volume.

Several options are typically considered for the effective use of associated petroleum gas:

 Conversion of gas into electricity at the field’s power station;

e Transportation of gas in a multiphase state to a gas processing plant using compressors;

e Single-phase transportation to a processing plant under separation pressure;
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e Single-phase transportation to a processing plant at the oil separation temperature, involving
isothermal transfer without compression;

e Combined transportation without compression, incorporating condensate removal from the pipe-
line;

e Multiphase transportation with pipeline cleaning devices integrated along the route.

Although literature sources often recommend reinjecting associated petroleum gas to enhance oil
recovery or employing gas lift operations, these methods are not directly related to the technology of gas
utilization, as they primarily involve recirculation of the gas (Bayadilova et al., 2024; Deryayev, 2024).

Conclusion

1. The impact of condensate accumulation in gas pipelines on gas transportation pressure, taking
into account the availability of associated petroleum gases, has been investigated.

2. It was found that with an increase in the pipeline’s equilibrium condensate filling, the transpor-
tation pressure rises almost linearly for all gas flow rates. Simultaneously, the equilibrium condensate
volume within the pipeline decreases monotonically as the gas flow rate increases.

3. Based on the equilibrium condensate volume and the time required for its accumulation, the
study highlights the importance of removing the accumulated liquid to maintain stable gas pipeline op-
eration.
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To date, the theoretical foundations for electromagnetic radiation (EMR) of cells and the entire
human body in the millimeter wavelength range of low intensity have been established [1, 2, 3]. Biologi-
cally significant UHF (extremely high frequency) frequencies have been identified, which have been used
to develop a number of medical devices and apparatuses [4, 5,].

As is well known, in practical medicine, preference is given to diagnostic research methods that
exclude the adverse effects of various types of radiation on humans. Unfortunately, not all modern meth-
ods for identifying pathological foci meet this requirement. Therefore, it is of undoubted interest to cre-
ate a highly sensitive device for diagnosing diseases that is capable, without affecting the biological ob-
Ject, of recording its own electromagnetic radiation in the UHF range, including from pathologically al-
tered cells, the spectral power flux density of which is estimated at 10-21...10-22 W/Hz*cm?.

One of the important results that followed from Maxwell's theory of the electromagnetic field was
the prediction of the possibility of the existence of electromagnetic waves. According to Maxwell's the-
ory, an electromagnetic wave is the propagation of an alternating electromagnetic field in space over
time.

Electromagnetic waves are transverse, since the directions of the oscillations of the electric field
strength and magnetic field induction vectors of the wave occur in a plane perpendicular to the direction
of wave propagation.

Like elastic mechanical waves, electromagnetic waves are reflected from obstacles, but, unlike
elastic waves, they can also propagate in a vacuum.

Also, in the previous lesson, we discussed that the faster the change in magnetic induction, the
greater the strength of the resulting electric field. Conversely, the faster the change in electric field
strength, the greater the magnetic induction. This leads to an important consequence: to generate in-
tense electromagnetic waves, it is necessary to create electromagnetic oscillations of very high frequen-
cies. As we mentioned earlier, electromagnetic waves were only experimentally detected 22 years later,
after their theoretical substantiation. We know that high-frequency oscillations can be produced using a
conventional resonant circuit. The cyclic frequency of the oscillations will be greater, the smaller the
circuit's inductance and capacitance. However, in a conventional circuit, also called a closed circuit, al-
most the entire magnetic field is concentrated within the coil, and the electric field is concentrated
within the capacitor. Consequently, far from the circuit, there is virtually no electromagnetic field, and
almost no electromagnetic waves are emitted. Consequently, a high frequency of electromagnetic oscil-
lations does not guarantee intense electromagnetic wave emission.

Therefore, an open resonant circuit is used to produce electromagnetic waves. This can be achieved
by moving the capacitor plates apart, reducing their area, while simultaneously reducing the number of
turns in the coil.

Ultimately, we obtain simply a straight wire—an open oscillatory circuit in which the capacitance
and inductance are very small. Consequently, the oscillation frequency will be quite high. Moreover, the
charges in such a circuit are not concentrated at its ends, but distributed throughout the entire
conductor. However, the current in different sections of the conductor varies: at the ends, it is zero, but
reaches its maximum in the middle.

The first device for generating electromagnetic waves was invented in 1887 by the German
scientist Heinrich Rudolf Hertz, later called the Hertz vibrator.
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Fig. 1. The device for generating electromagnetic waves.

The vibrator consisted of a thin rod, split in half so that a small air gap, called a spark gap, remained
between the cut ends. Small balls were placed on the ends of the rod. Large opposite charges were
imparted to the balls. When the potential difference between the balls exceeded a certain limit, an
electric discharge occurred between them. Electromagnetic oscillations were generated in the rods
themselves, propagating through space as electromagnetic waves. Moreover, the waves were emitted
only in a direction perpendicular to the vibrator axis.

The receiving device was also quite simple. It consisted of a coil of wire with two balls at the ends—
a resonator.

The method of radiothermometry (in the microwave and infrared ranges) used in diagnostics
excludes negative impact on the patient; however, it has quite significant errors (30% or more) of the
first and second types. In X-ray (mammography), errors of the first and second types do not exceed 10%,
but this method is not passive. The sensitivity of ultrasound in diagnosing various forms of cancer depends
on the histological structure of the neoplasm and ranges from 68% to 100%. However, according to
publications of recent years, the sensitivity of the combined use of mammography and ultrasound
diagnostics in detecting breast cancer was 78%.

The medical device (fig. 2) is a highly sensitive receiver with a lens-resistant antenna. Reception is

contactless via two orthogonal polarization channels.
e ——
f MRS

Fig. 2. External appearance of the device

Electromagnetic signals were recorded at 15 strictly defined points on the patient's body,
corresponding to the projections of organs and tissues involved in carcinogenesis in women with breast
cancer (projections of the mammary glands, kidneys, ovaries, thyroid gland, liver, spleen, and uterus).

Human radiation is noisy in nature with low-frequency modulation [5], which we hypothesize is due
to the intrinsic rhythm of the biological object (BO). Intrinsic rhythm is known to play a decisive role in
the functioning of the BO, and its frequency characteristics are used as diagnostic data in various fields
of medicine. Research (both theoretical and practical) has identified the frequency characteristics of BOs
as applicable to the diagnosis of oncological diseases.

The signals recorded by the device (fig. 3) represent a combination of non-thermal radiation from
the BO, ambient noise, and the device's own noise (the noise level is several times higher than the
radiation level of the BO).

The signal is stochastic in nature, and to further analyze it, it is necessary to determine the
properties of the random process: stationarity, periodicity, and normality. The requirement for a random
process to be stationary is important, since non-stationarity means that results cannot be reproducible.

127



V INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 03-04.02.2026

-0.5

o 1000 zooo 3000 4000 5000 6000 FooO so00 2000 10000

Fig. 3. Typical signal appearance

Classical methods of mathematical statistics were chosen to determine these properties. Based on
the analysis of individual realizations, the method of series, and the method of inversions, a conclusion
was reached regarding the weak stationarity of the random process. Individual realizations were
compared at moments (initial and central) of various orders, up to 15; however, the process still cannot
be considered strictly stationary. The normality of the distribution was determined using the chi-square
goodness-of-fit test. Even though the distribution of the signal recorded by the device was determined to
be normal according to the goodness-of-fit test, this does not mean that this type of process characterizes
radiation from a biological object (BO), since the intensity of this radiation is much lower than noise from
external and internal sources. Noise can be described by the white Gaussian noise model, which is strictly
stationary and normal. The modified method employs a different approach to determining the frequency
characteristics of a signal. It is based on estimating the cross-correlation function. This allows for
empirically selecting the sensitivity and subsequently obtaining the required significance level for the
hypothesis about the relationship. The cross-correlation function itself undergoes multi-stage filtering,
including Cauer and Butterworth filters, the Hilbert transform, and a moving average procedure. Based
on the obtained data, an automated system for determining the relationship can then be built, and the
hypothesis about the relationship can then be tested using the classical method with the determined
significance level. Systems for identifying cross-correlation functions exist; they can be found, for
example, in. However, this problem has a specific feature—the presence of a high level of noise, which
complicates the construction of such a system.

Therefore, a method for identifying the frequency characteristics of a signal in high noise was
developed. Its essence lies in the combined use of hypotheses about the relationship and the identification
of the cross-correlation function. After significant optimizations to the method's algorithm, it is now
relatively time-efficient even when working with large samples (approximately 100,000 elements).
However, determining the signal’s frequency characteristics alone is clearly insufficient for constructing
a diagnostic system.

Thus, the conducted studies indicate that this medical diagnostic device can rapidly detect breast
cancer in women at early stages with a high degree of certainty (including during mass medical
examinations).

This study provided preliminary data on the presence of highly specific characteristics of human
electromagnetic fields in cancers of other localizations, which determined the direction of further
research.
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Abstract

Nowadays, digital image processing plays a crucial role in numerous scientific and technological
fields, including computer vision, artificial intelligence, and medical imaging. The continuous growth of
image data and the increasing demand for real-time processing require high-performance computational
methods. Parallel algorithms provide an effective solution by significantly reducing processing time and
improving resource utilization.

This paper focuses on the study of digital image processing based on parallel algorithms. The fun-
damental concepts of image processing and the core principles of parallel computing are discussed. VVar-
ious parallel computing architectures, including multi-core processors and distributed systems, are ana-
lyzed in terms of their applicability to image processing tasks. Additionally, examples of parallel image
processing algorithms are presented to demonstrate their effectiveness in enhancing computational ef-
ficiency. The results highlight the advantages of parallel approaches in achieving faster and more scala-
ble image processing systems.

Keywords: parallel algorithms, image processing, computer vision, multithreaded computing,
filters (Gaussian, edge detection, grayscale, sharpen), real-time processing, multi-core processors, GPU,
video analysis, computational performance.

Introduction

Image processing is a key area of information technology that involves analyzing, enhancing, and
transforming digital visual data. It is widely applied in medical diagnostics, security systems, autonomous
vehicles, and entertainment technologies. For instance, medical imaging techniques such as X-rays, CT,
and MRI rely on image processing for accurate diagnosis, while video surveillance systems detect
abnormal activities using similar algorithms. Autonomous vehicles also depend on computer vision for
environmental perception.

The growing volume of high-resolution images, video streams, and large datasets imposes
significant computational demands. Traditional sequential algorithms often struggle with processing
time, particularly in real-time applications. Parallel algorithms address this challenge by distributing
tasks across multiple processors or cores, enabling simultaneous execution and significantly reducing
computation time. Image operations at the pixel or region level, such as filtering, edge detection,
Gaussian blur, grayscale conversion, and sharpening, are particularly suitable for parallelization.

In this project, a Python-based application is developed using OpenCV for image processing and
Tkinter for the graphical user interface. The system divides images into four segments, processing each
concurrently in separate threads. OpenCV provides high-performance functions for filtering and image
transformations, NumPy accelerates numerical and matrix operations, threading ensures parallel
execution, and Tkinter offers interactive visualization. PIL modules facilitate the display of processed
images in the GUI.

Together, these tools form an efficient framework for parallel image processing, enabling faster
computation, real-time visualization, and effective handling of large-scale image and video data. This
approach improves processing speed, optimizes resource utilization, and enhances the scalability and
performance of modern image processing applications.

129



V INTERNATIONAL SCIENTIFIC CONFERENCE. BERN. SWITZERLAND. 03-04.02.2026

rCimage_s

Figure 1. Functions used for applying filters

Core image processing techniques involve filtering operations, feature extraction, and
enhancement methods aimed at improving visual quality or extracting meaningful information from
digital images. In the proposed system, the apply filter function serves as the central component for
performing image processing on segmented regions of an image. This approach allows for localized
processing, which reduces computational complexity and improves performance, particularly when
integrated with parallel processing strategies (Figure 1).

The apply_filter function operates with three primary parameters:

1. Image_section — the array corresponding to a specific segment of the image.

2. Filter_type — the type of filter to be applied, such as Gaussian blur, edge detection, grayscale
conversion, or sharpening.

3. Result — the array where processed image segments are stored. The index in the Result array
determines the position of each processed segment in the final reconstructed image.

By invoking the function across multiple threads, different segments of the image can be processed
concurrently, enabling efficient parallel execution and significant reduction of overall processing time.

Gaussian blur reduces image sharpness and produces a smoothing effect, commonly used to
remove noise and identify homogeneous regions within an image. In the implementation, the
cv2.GaussianBlur function is applied with a kernel size of (15, 15) and a standard deviation of 0 to achieve
the desired effect.

Edge detection emphasizes object boundaries and structural features, which is critical for
applications such as video surveillance, object recognition, and robotics. The cv2.Canny function is
employed for edge detection, using lower and upper threshold values of 100 and 200, respectively,
following the standard Canny algorithm.

Grayscale conversion simplifies image processing by transforming a color image into a single
intensity channel. By removing color information, data complexity is reduced, which accelerates
computational processing. This operation is implemented using the cv2.cvtColor function with the
cv2.COLOR_BGR2GRAY parameter.

The sharpening filter enhances image clarity and emphasizes fine details and contours, improving
the visibility of object boundaries and small features. A convolution kernel representing the sharpening
operator is applied through the cv2.filter2D function.

Depending on the selected filter type, the corresponding algorithm is applied to each image
segment. Multithreaded execution ensures that multiple segments are processed simultaneously, with
results stored in the Result array before being recombined to generate the final output image. This
parallelization not only significantly reduces processing time for large images but also optimizes
computational resource utilization.

The combination of these filtering techniques—Gaussian blur, edge detection, grayscale
conversion, and sharpening—with parallel execution enables the extraction of relevant features and
enhancement of image quality for various applications. Each method addresses specific processing tasks,
such as identifying object shapes, reducing data complexity, or improving visual clarity. The integration
of parallel filtering is particularly advantageous for real-time scenarios, including video surveillance,
medical imaging, and autonomous systems, providing higher processing speed, improved efficiency, and
greater scalability. This demonstrates the practical benefits of multithreaded image processing in
contemporary computer vision and digital image analysis applications.

Methodology

Parallel algorithms enhance the efficiency of image processing by utilizing the computational
power of multi-core processors and multithreaded systems. Digital images consist of large volumes of
data, and processing each pixel individually can be computationally intensive, especially for high-
resolution images. By dividing an image into multiple segments and processing each segment
concurrently, parallel algorithms significantly reduce overall computation time.
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The selection of an appropriate parallel algorithm depends on several factors, particularly in image
processing tasks. Parallel algorithms achieve optimal performance when implemented on multi-core
processors or graphical processing units (GPUs), enabling efficient utilization of computational resources.
Each thread or processor core independently processes a specific portion of the image, thereby
accelerating execution. For example, processing a large image with four threads can potentially reduce
execution time by a factor of four. Furthermore, parallel algorithms allow multiple filters to be applied
simultaneously, so that operations such as Gaussian blur, edge detection, and grayscale conversion can
be performed concurrently on separate image segments.

The implementation of a parallel algorithm follows a systematic approach. First, the image is
divided into several regions, typically four segments: top-left, top-right, bottom-left, and bottom-right.
Each segment is assigned to a separate thread, which performs specific processing operations, such as
Gaussian blur, edge detection, or grayscale conversion. Once all threads complete their tasks, the
processed segments are recombined to generate the final image.

The image is loaded using the cv2.imread function, which also handles resizing. Four threads are
then created—one for each segment—each invoking the apply_filter function. The processed segments
are stored in a results array. If a grayscale filter is applied, the output consists of a single channel;
otherwise, the image remains in BGR format. The final image is reconstructed and displayed to the user.

Parallel processing not only accelerates computation but also improves enerqgy efficiency. By
distributing workloads across multiple threads, system resources such as processor cores and memory
are utilized effectively, reducing power consumption and enhancing overall system performance. This
approach delivers high performance across a variety of platforms, including modern multi-core CPUs and
GPUs. Parallel image processing is particularly advantageous for real-time applications, such as video
surveillance, medical imaging, autonomous vehicles, and high-speed video analysis. The adoption of
parallel algorithms enables faster processing, improved system performance, and efficient resource
utilization. Moreover, these techniques open opportunities for applications in artificial intelligence and
machine learning, highlighting their potential for innovative technological development. To provide an
interactive and user-friendly experience, the parallel image processing algorithm is integrated with a
graphical user interface (GUI) developed using Tkinter. This interface allows users to select an image,
choose a filter, and apply it concurrently to different segments. The apply filter function executes in
parallel threads, ensuring efficient application of operations such as Gaussian blur, edge detection,
grayscale conversion, or sharpening. Tkinter components, including FileDialog for file selection, Label for
image display, and Button for user actions, facilitate seamless interaction and real-time visualization.
This integration of parallel processing with a GUI allows immediate observation of filtered results,
demonstrating the practical effectiveness of the proposed system (Figure 2).

Figure 2. Dividing an image and performing parallel processing
To understand the practical implementation of the parallel image processing algorithm, the main
steps of the code are analyzed. Initially, the image is loaded and resized using the cv2.imread function.
The image is then divided into four segments: top-left, top-right, bottom-left, and bottom-right. These
segments are processed in parallel using four separate threads, each invoking the apply filter function
to perform the selected image processing operation on its respective segment. The processed segments
are stored in a list, and after all threads complete execution, the segments are recombined to form the
final image. If a grayscale filter is applied, the resulting image is reduced to a single channel; otherwise,
the output remains in the BGR color format. Finally, the processed image is displayed to the user.
Experimental Results
The parallel processing approach is highly effective for large and complex images, as it significantly
reduces overall computation time while ensuring efficient utilization of system resources. By dividing the
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image into multiple segments and applying filters concurrently, processing speed is increased, and overall
system performance is enhanced. This method is particularly advantageous in applications such as video
content processing, real-time video surveillance, and medical image analysis. In addition to improving
speed, parallel processing enhances enerqgy efficiency. Each thread executes specific operations, optimiz-
ing processor and memory usage, which reduces power consumption and improves long-term computa-
tional efficiency. Parallel algorithms also maintain high performance across diverse computing plat-
forms, including modern multi-core CPUs and GPUs. Currently, this approach is widely applied in real-
time systems such as autonomous vehicles, geospatial data processing, and high-speed video analysis.
The continuous development of parallel processing technologies has considerably increased the ability to
handle large datasets and enabled more efficient utilization of computational resources. In the future,
these methods are expected to be further integrated into emerging fields such as artificial intelligence
and machine learning. Consequently, parallel image processing not only overcomes the limitations of
traditional image and video processing techniques but also facilitates the development of innovative so-
lutions across multiple domains.

To provide a user-friendly interface, the algorithm is integrated with Tkinter, the standard Python
GUI library. The implemented function allows users to select an image file, choose a filter type, and apply
the selected filter in parallel to the image segments. The processed image is displayed directly within the
Tkinter interface, providing real-time visualization of the results (Figure 4). This integration of parallel
processing and an interactive GUI ensures a convenient, efficient, and accessible workflow for users, en-
abling immediate observation of filter effects and seamless interaction with the image processing sys-
tem.

This part of the code prompts the user to select an image. The FileDialog.askopenfilename() func-
tion opens a file selection dialog and returns the path of the chosen file. The selected filter type is ob-
tained from the user interface using filter_var.get(), where filter_var is a StringVar variable in Tkinter
that stores the user’s choice. The image is then processed by the process_image function, to which the
parameters file_path and filter type are passed. The process_image function applies the selected filter
and returns the processed image.

The OpenCV library reads images in BGR format, whereas Tkinter requires images to be displayed
in RGB format. Therefore, the image is converted from BGR to RGB using the cv2.cvtColor function. The
NumPy array is then converted into a PIL image using Image.fromarray, and finally into a Tkinter-com-
patible image object using ImageTk.Photolmage. The processed image is assigned to a Tkinter Label
widget. When display label.config(image=img_tk) is used, the image is displayed, and when display _la-
bel.image = img_tk is set, the image is preserved in memory, otherwise, it may not appear.

The code shown in Figure 5 creates the Tkinter graphical interface. It allows the user to select an
image and also provides an option to exit the program.

Figure 3. Creating the Tkinter graphical interface

The graphical user interface (GUI) for the parallel image processing system is implemented using
Tkinter, the standard Python library for building interactive applications. A main window, referred to as
root, is created and titled “Image Processing: Parallel Filter”, serving as the primary interface for user
interaction.

To organize the interface elements, a frame named button_frame is created to group the control
buttons. The frame is positioned within the main window using the pack(pady=10) method, providing a
vertical padding of 10 pixels for proper spacing.

Two main buttons are incorporated within this frame. The first button, labeled “Select Image”,
allows users to browse and select an image file. When clicked, it invokes the open_image function,
enabling the image to be loaded into the system for processing. This button is positioned in the first row
and first column of the frame using the grid method with a horizontal padding of 5 pixels. The second
button, labeled “Exit”, is designed to terminate the application by calling root.quit. It is styled with a red
background and white text for emphasis and is placed in the second row of the same column. As a result,
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the Tkinter window provides a simple and intuitive interface with two primary functions: selecting an
image to process and exiting the application. This design facilitates user interaction, allowing the parallel
image processing workflow to be initiated or terminated easily (Figure 3).

Next, an interface is created that allows the user to select different filters and apply them to the
image. Radio buttons are used to choose among the filters, and a label widget is used to display the
image. This interface is simple and user-friendly (Figure 4).

Figure 4. Selecting a filter and displaying the image in the Tkinter interface
An additional component of the Tkinter GUI allows users to select different filters and apply them
to the loaded image. Radio buttons are employed to enable filter selection, while a Label widget is used
to display the processed image, providing a simple and user-friendly interface (Figure 7)

# Image Processing: Parallel Filtering (= ] =

€= |Gaussian Filter (Blur)

(o Edge Detection (Edge)
" Grayscale (Grayscale)
Sharpening Filter, (Shargen)

Figure 8. Result of the Gaussian filter

In this implementation, filter_var is a Tkinter StringVar variable that stores the currently selected
filter type. The default value is set to blur, indicating that the Gaussian blur filter is initially applied. The
program monitors this variable to determine which filter has been chosen and applies the corresponding
processing operation to the image.

Four radio buttons are created, each representing a distinct filter option. Each button is labeled
with descriptive text and assigned a corresponding value, which updates filter_var upon selection. The
radio buttons are arranged vertically using the pack() method, ensuring consistent spacing and a clear
visual layout (Figure 8).
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#  Image Processing: Parallel Filtering
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Figure 9. Result of the Edge Detection filter
A Label widget is used to display the processed image. After applying the selected filter, the image
is rendered within this label. Vertical spacing around the label is provided using the pack(pady=20)
method, enhancing the overall layout of the interface (Figure 9).
The main window dimensions are set to 800x600 pixels using root.geometry("800x600"), providing
a comfortable working area for user interaction. The root.mainloop() function initiates the Tkinter event
loop, continuously listening for user actions, such as image selection or filter changes.

L 4 Image Processing: Parallel Filtering

Gaussian Filter (Blus)

Edge Detection (Edge)
= Grayscale (Grayscala)

Sharpening Filter | ($harper)

Figure 10. Result of the Grayscale filter

This interface allows users to select a filter and immediately view the processed result. The effects
of applying different filters are illustrated in Figures 8—11, demonstrating the practical application of
parallel image processing in real time.
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Figure 11. Result of the Sharpen filter

The implementation of parallel algorithms significantly enhances the efficiency of image pro-
cessing and optimizes the utilization of system resources. Digital image processing typically involves large
volumes of data, which can demand considerable computational time and resources. By dividing the pro-
cessing task into multiple independent subtasks executed simultaneously, parallel processing substan-
tially reduces overall computation time. Each filter applied in the system performs a specific function and
exhibits distinct computational characteristics (Figure 11).

Conclusion

The Gaussian blur filter provides image smoothing and is particularly effective for reducing noise
and eliminating unwanted details. When applied in a parallel processing framework, this filter can be
executed independently on multiple image segments, thereby decreasing total processing time.

The edge detection filter identifies object boundaries and structural features, which is crucial in
applications such as computer vision and medical image analysis. Parallel execution allows different re-
gions of the image to be processed concurrently, resulting in faster and more efficient edge detection.
The grayscale filter converts a color image into a single-channel black-and-white representation by re-
moving color information while preserving essential structural details. Parallel processing of image seg-
ments improves performance when handling high-resolution or large-scale images. The sharpening filter
enhances image clarity and emphasizes fine details and edges. In a multithreaded environment, different
threads process separate image segments concurrently, reducing execution time and increasing overall
efficiency.

By applying parallel algorithms, multiple filters can be executed simultaneously on different parts
of an image. This approach not only accelerates processing but also maximizes the utilization of compu-
tational resources, including multi-core CPUs and graphical processing units (GPUs), ensuring high-per-
formance image processing. Each filter’s unique properties serve specific purposes, and parallel execution
allows them to be applied rapidly and efficiently, which is especially important in real-time video and
medical imaging applications.

Overall, high-performance parallel algorithms substantially improve the effectiveness, speed, and
reliability of modern image processing systems, enabling advanced real-time applications and paving the
way for further technological developments in the field.
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