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Mathematical sciences

ALGEBRAIC INTERPRETATION OF SOME UNARY OPERATIONS ON GRAPHS

Kruglov Viktor

Candidate of physical and mathematical sciences, Professor
Odessa I.I. Mechnikov National University

Department of Methods of Mathematical Physics

Odessa, Ukraine

Yakimova Nataliya

Candidate of technical sciences, Associate Professor

Odessa I.I. Mechnikov National University

Department of Algebra, Geometry and Differential Equations
Odessa, Ukraine

Abstract

Today, science is faced with an increasing number of problems related to computerization.
It is the needs of computer information processing that require the study of the possibilities of
matrix representation of graphs and, as a result, matrix representation of all possible transfor-
mations of graphs. The matrix implementation of operations on graphs has its own characteristics
depending on the type of each specific graph. Because of this, obviously, the procedure for their
implementation is not universal. A graph can be fully characterized by the adjacency matrix. There-
fore, for the matrix implementation of the considered basic unary operations on graphs, it is nec-
essary to use the apparatus of ordinary arithmetic matrix operations described in linear algebra.

Keywords: directed and undirected graph, adjacency matrix, operation on graphs, arithmetic
operations on matrices.

Introduction.

When studying a system of objects connected by some arbitrary types of relationships, both di-
rected and undirected graphs can be used. Each such system is an ordered collection of elements with
which certain changes can occur. Each such specific system can be represented graphically as a graph or
in digital format as an adjacency matrix or incidence matrix of such a graph. n any case, changes in the
elements of the system are reflected by unary operations on the vertices or edges of the corresponding
graph. The graphical implementation of such operations has already been well studied and described [1].
But computer processing of information involves its digital representation in matrix form. Algebraic ma-
trix apparatus is also widely represented in mathematical research [2]. This article aims to establish a
correspondence between known operations on ordinary matrices and unary operations on elements of
an arbitrary graph. In this way, a transition from a graphical to a digital method of not only representing,
but also processing various information can be made.

Main text.

Let’s consider an directed graph G, and G, (Fig. 1).

Figure 1 - Directed graphs G, and G,
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The adjacency matrix for graph G, can be given by the following table [5]:

Uy | V2| V3| Vy| Vs | Vg | Vy

v (111 1
V2

~E 1011

AG) = | Z[ ] T4 r
B v, 1(1
Vg 1
vy 1

or in the usual matrix form [6]

111 0 1 0 O
0O 000 0 0 O
0 001 1.1 0
A(GH)=]10 1 0 0 0 1 0
0O 000 0 1 1
0 000 0 0 1
0 0000 01

The operation of deleting a vertex.

Deleting a vertex from a graph entails deleting all edges incident to it, which results in deleting all
connections of this object or node to other objects or nodes [8]. This means that when deleting a vertex
v; from the adjacency matrix, the i-th row and i-th column must be deleted. In this regard, the algorithm
for performing the operation of deleting a vertex v; from a graph in a matrix representation is similar to
the algorithm for constructing a minor M;; for the adjacency matrix of this graph. For example, suppose
that we want to delete vertexv, from graph G,. This is equivalent to constructing a minor M, for matrix

A(Gy):
1 11 1 0 0
0 0 00O 0 O
o =000 110
4~10 0 0 0 1 1f
0 0 00 0 1
0O 0 00 0 1
Therefore, the new graph G; = G,\{v,} will have the adjacency matrix corresponding to it
1 11 1 00
0O 0 0 0O 0\
, 0 001 10
AGD=19 0 0 0 1 1|
0 0 00 0 1 /
0 0 O 0 1

The algorithm for deleting rows and columns from a matrix has already been computerized. In this case,
the software implementation will involve performing two shifts: for rows and columns. For a graph with-
out isolated vertices, it is advisable to perform this operation using the adjacency matrix.

In the adjacency matrix, the sign of an isolated vertex is the presence of a zero row and column of
the same name. In the incidence matrix, the sign of an isolated vertex is the presence of a zero row.
Therefore, if the vertex to be deleting from the graph is isolated, then in this unique case it is more con-
venient to perform this operation using the incidence matrix. When a zero row is deleting from the inci-
dence matrix, no connection between other vertices (objects or nodes) is broken. Therefore, there is no
need to track the appearance of columns that, after deleting this row, will contain only one unit, which
is not permissible for the incidence matrix [3]. Using the incidence matrix when deleting an isolated ver-
tex halves the program implementation (there is no need to delete a column at the same time, and there
will also be only one shift).

The operation of deleting one edge.

Deleting one edge involves the disappearance of a single edge (connection or relation) from the
graph while preserving all vertices (objects or nodes) and the remaining connections between objects
[4, 8]. Thus, only those elements in the adjacency matrix that correspond to the edges that are being
deleting are changed. The remaining elements of the adjacency matrix retain their values. The order of
the matrix also remains the same, because no vertex disappears from the graph as a result of deleting an
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edge. When a directed edge is deleting, only one element of the adjacency matrix is reducing. When an
undirected edge is deleting, a pair of symmetric elements of the adjacency matrix undergo the same
changes.

Let it be necessary to delete a certain number of l;; edges between vertices v; and v;. Therefore,

to perform this operation, it is necessary to perform the arithmetic subtraction of the matrix A; from the
adjacency matrix of the initial graph. In the subtractor matrix A, the elements corresponding to the
edges being deleted will be equal to lj;. The remaining elements of this matrix will be zero.

Consider, for example, the graph G,, to which the adjacency matrix corresponds in tabular form

[5]
Vy| V2| V3| Vy| V5 | Vg (Vg
v | 1)1 1
v, 1
A 1)1
A(Gy) = [ E[v] [2
S vs | 1
Vg 1 1
vy 1
or in the usual matrix form [6, 7]
1 1.0 0 1 0 O
0O 01 0 0 0 O
0O 0 00 1 1 0
AG))=1]10 2 0 0 0 0 O
1 0 0 0 0 0O
0O 0 01 0 1 1
0O 0 00 1 01

In this matrix there is a pair of symmetric elements a,s=as,=1. These elements correspond to a
pair of oppositely directed edges, which can be replaced by a single undirected edge. Suppose that this
undirected edge needs to be deleted from this graph. Suppose that in addition, one of the strictly parallel
directed edges from vertex v, to vertex v, needs to be deleted from this graph. This means that in the
matrix A, only the elements l;,=1 and l,s=ls, =1 will be non-zero. Therefore, to calculate the adjacency
matrix of the graph

(G2)" = (G)\{E(wy, v2)}\{e(vy,v5)} =
= (G\{E(y, )N\ {E(vy, vs) HE(s, v1)}

(the notation € means that this edge is directed) can be obtained by performing the following arithmetic

subtraction:

1 1.0 01 0 O 0O 0 0 0 1 0 O
0O 01 0 0 0 O 00 00 0 0 O
0O 0001 1 O 00 00 0 0 O

A(G))—A;,=10 2 0 0 0 0 O}—-]JO0O 1 0 O O O O}=
I1000000'1000000
\0001011/\0000000/
0O 0001 0 1 0 000 0O O0 O
1 1. 0 0 0 0 O
0 01 0 0 0 O
0O 0 0 01 1 0
=0 1.0 0 0 0 0]|=A40G".
O 0 0 0 0 1 1
\0001011/
0 0001 0 1

The software implementation of this operation is much simpler than its algebraic justification. To
perform it, it is enough to reduce the corresponding elements of the adjacency matrix of the initial graph
by the values I};.

The operation of inserting an edge.

The operation of inserting an edge into the graph is the inverse of the operation of deleting an
edge. When inserting an directed edge, one element of the adjacency matrix is expected to increase [8].
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When inserting an undirected edge, a pair of symmetric elements of the adjacency matrix undergo the
same changes. Let's say that between vertices v; and v; it is necessary to add a certain number of 1;
edges. In the software implementation, the corresponding elements of the adjacency matrix of the initial
graph are increased by the specified value. The algebraic implementation of this operation involves the
arithmetic sum of two matrices. One of the terms is the adjacency matrix of the initial graph. In the
second term A}, the elements corresponding to the new edges are equal to l{; The remaining elements
of the second term are zero.

Suppose, for example, that it is necessary to introduce into the graph G, two strictly parallel di-
rected edges from the vertex v, to the vertex v, and one undirected edge between the vertices vy and
v,. This means that in this case 13,=2 and 13, =13;=1. Then the adjacency matrix of the graph

Gi' =Gy +2-{é(vy,v)} + {e(vs, v7)}
can be obtained by performing the following arithmetic sum:

11 1 0 1 0 O 0O 0 0 00O 0 o0
0O 0 0 0 0 0 o 0O 0 0 2 0 0 O
0O 0 01 1 1 0 0O 0 0 0 0 0 1

A(Gl)+A;’=0100010+0000000=
0O 0 0 0 0 1 1 0O 0 0 0 0 0 O
0O 0 00 0 0 1 0O 0 0 OO O O
0 000 0 0 1 0O 01 0 0 0O
11 1 0 1 0 O
0O 0 0 2 0 00
0O 0 01 1 1 1
=0 1.0 0 0 1 0|=A4(@G).
0O 0 0 0 0 1 1
0 0 0 OO 0 1
0 01 00 01

Conclusions.

Some operations are more convenient to perform with adjacency matrices, and some with inci-
dence matrices. However, the most common algorithms are still based on processing adjacency matrices.
The same algorithms differ depending on whether directed or free graphs are involved in the operations
considered. Depending on the types of graphs, there are also restrictions on the representation of mean-
ingful information by matrices of these graphs. But in practical applications, these limitations are usually
insignificant. Therefore, for each considered unary operation on graphs and each type of graph, it is pos-
sible to propose a series of some arithmetic operations that allow obtaining the matrix of a new graph
or a clear, easily programmable algorithm for transforming the matrices of the initial graphs. None of
the considered unary operations on graphs is impossible in matrix implementation, and the proposed
algorithms can significantly simplify computer processing of graphs.
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Pedagogical sciences

USING CHAT-BOTS WHEN TEACHING ACADEMIC WRITING

Xeniya Dumanova
Uzbekali Zhanibekov South Kazakhstan Pedagogical University, Shymkent, Kazakhstan. Faculty:
Foreign language: Two foreign languages. Master-Student.

Abstract

In the context of the rapid digitalization of higher education in Kazakhstan, the integration
of artificial intelligence (Al) tools, in particular chat bots based on large language models (LLM), is
becoming an inevitable trend. This article is a comprehensive analysis of the potential and risks of
using chat-bots in the process of teaching students academic writing skills. The classification of
modern Al tools, the specifics of the requirements for scientific text, as well as the world and Ka-
zakhstan experience in their implementation are considered. Based on the analysis (including a
review of the scientific literature of Kazakhstani teachers) and the proposed methodology, practi-
cal recommendations are formulated for teachers, students and university administrations on the
ethical and effective use of these technologies to improve the quality and speed of mastering aca-
demic literacy. Particular attention is paid to the balance between automating routine tasks and
maintaining critical thinking and originality of the author's contribution.

Keywords: academic writing, chat-bots, artificial intelligence, higher education in Kazakh-
stan, digital pedagogy, LLM, academic ethics.

Introduction

Modern higher education functions in the paradigm of the Fourth Industrial Revolution, where the
dominant factors of development are information, data and artificial intelligence. In the Republic of Ka-
zakhstan, as in the whole world, there is a forced role of digitalization in modern education. Digital tech-
nologies have ceased to be an auxiliary tool, becoming an integral part of the educational ecosystem,
affecting the management of the educational process, the assessment of knowledge and, most im-
portantly, the process of acquiring competencies.

A special place among these technologies is occupied by the spread of Al technologies in the aca-
demic environment. The emergence and widespread adoption of generative models such as GPT, Gemini
and Claude posed a challenge to the teaching community: either ignore these tools, risking lagging be-
hind global trends, or actively integrate them, transforming teaching methods.

The key skill that determines the success of the future scientific and professional activities of a
university graduate is academic writing. It includes not only grammatical correctness, but also the logical
structure, argumentation, correct citation and compliance with the genre requirements of scientific com-
munication. In conditions where Al is able to generate coherent and stylistically verified text in a matter
of seconds, the need to revise approaches to teaching this skill becomes critical. The relevance of the
study is determined by the need to develop evidence-based strategies to harness the power of Al to "en-
hance" the learning process rather than "replace” it.

The integration of chat-bots into the educational process is associated with a number of serious
challenges to the integration of chat-bots into the educational process. These challenges lie both in the
plane of pedagogy and in the field of academic ethics.

The first group of problems is related to pedagogical efficiency. Over-reliance on automatic text genera-
tion can lead to atrophy of basic cognitive skills. Students can learn to "control” Al without mastering the
very process of formulating thought, structuring evidence and critical self-reflection over their own text.

The second group of problems forms the contradictions between technological capabilities and
academic ethics. The ability to generate text indistinguishable from (or even superior in style to) human
writing exacerbates the problem of plagiarism and academic bad faith. The question arises: where does
the line between using Al as an intellectual assistant and using it as a tool to falsify authorship? Modern
plagiarism detection systems often fail with LLM-generated content, necessitating the development of
new evaluation approaches.
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In addition, it is necessary to take into account the specifics of the Kazakhstani educational space:
language barriers (the need for high-quality academic writing in Kazakh and Russian), cultural features
of academic communication and the availability of technology for all categories of students.

The purpose of this study is to analyze the potential and develop guidelines for the effective and
ethical use of chat-bots in teaching students academic writing skills in the context of higher education in
the Republic of Kazakhstan.

To achieve this goal, the following tasks were identified:

1. analysis of the potential of chat-bots for the development of academic writing skills: Classify the
types of Al tools and determine their functionality in relation to the various stages of creating a scientific
text (from planning to editing).

2. study of world and domestic experience: To conduct a comparative analysis of the introduction
of Alin the teaching of writing in leading foreign universities and to study the first practices of application
in universities in Kazakhstan, based on available scientific publications.

3. Development of practical recommendations for students: To formulate specific scenarios and
examples of prompts (requests) for the use of chatbots as a support tool, and not a substitute for inde-
pendent work.

4. Identification of risks and development of countermeasures: Systematize the main ethical and
technological risks and propose mechanisms for their minimization in the educational process.

Theoretical part

Modern chatbots based on transformer architecture and trained on huge text data arrays (LLMs)
are powerful generative systems. They are capable of not only answering questions, but also imitating
complex cognitive processes such as the synthesis, analysis and paraphrasing of information.

For the purposes of academic writing, it is advisable to classify Al tools by their main function in
the educational process:

1. Generative chatbots (LLM): This is the most powerful class, including platforms such as OpenAl
GPT-4, Google Gemini, Anthropic Claude. They are used to brainstorm, create drafts, summarize sources,
and generate alternative formulations. Their strength lies in creating a coherent, contextually adequate
text.

2. Discursive and educational chatbots: These systems are designed for interactive learning. They
can act as a virtual tutor, ask the student clarifying questions on his theses, help build a logical chain or
imitate a scientific discussion on a given topic. They focus on the * process * of thinking, not just the
"product.”

3. Al-based proofreaders and editors: These include specialized tools (such as Grammarly, Lan-
guageTool, or built-in LLM features) that focus on improving stylistics, grammar, punctuation, and aca-
demic register compliance. They are useful in the final stages of editing.

In the context of Kazakhstan's education, accessibility and functionality play a key role:

* GPT (OpenAl): De facto standard. The GPT-4 model demonstrates a high degree of understanding
of complex instructions (prompts) and is able to maintain a long context, which is critical when working
on large scientific texts (term papers, theses).

« Gemini (Google): Integrated into the Google Workspace ecosystem, which potentially facilitates
its use in universities that actively use Google cloud services. It demonstrates strong capabilities in sum-
marizing information from the web.

« Claude (Anthropic): Often praised for a more "human" and less robotic writing style, as well as an
enlarged context window, which allows you to analyze large volumes of source material (for example,
several scientific articles at the same time).

Academic writing is not just a literate statement of thought; it is a standardized way of transferring
knowledge, requiring strict conventions to be followed.

A qualitative scientific text, regardless of subject area, must meet the following quality criteria:

1. Clarity and Precision: Using unambiguous terminology, avoiding ambiguity and metaphors that
are not related to the topic.

2. Coherence and Structure: The presence of a clear introduction (statement of the problem, goal,
hypothesis), the main part (argumentation, evidence base) and conclusions (conclusions, significance).
Transitions between paragraphs should be smooth and motivated.

3. Argument and Evidence: Each statement must be supported by a reference to an authoritative
source or empirical data.

4. Objectivity and impersonality: Prevalence of impersonal constructions and third parties, minimi-
zation of personal assessments in favor of facts.
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5. Style and Formatting: Compliance with citation requirements (APA, MLA, GOST) and use of ac-
ademic language register.

Studies conducted in Kazakhstani universities (for example, works on the methodology of teaching
disciplines in Russian and English) show that students often face the following barriers when mastering
academic writing:

« Shift from a conversational/essayistic style to a scholarly one: Students tend to use value judg-
ments and emotionally tinged vocabulary.

 White sheet and structuring problem: Difficulty getting started, unable to create work plan or
argument hierarchy.

« Insufficient work with sources: Inability to correctly integrate citations (paraphrase, direct cita-
tion) and adequately analyze what is read, which leads to superficial literature reviews.

« Weak grammatical base: The issue is especially acute in a multilingual environment, where stu-
dents can write in a language that is not their native language (for example, English for international
publications).

Integrating Al into writing teaching is a global trend that requires learning best practices.

Foreign experience (Europe and USA):

Many leading universities (for example, MIT, Stanford, Oxford) initially reacted to the emergence
of LLM by tightening the rules, but quickly moved to integration. The main areas of work:

1. Rethinking tasks: Tasks shift from "write an essay about..." to "analyze the response of the chat-
bot on topic X and justify why it is inaccurate in paragraph Y." This requires students to have a higher
level of critical thinking.

2. Using Al as a "co-author for a draft": Students are taught to use Al to generate first, raw sketches,
which are then deeply edited and verified by humans.

3. Integration into feedback systems: Tools are being developed that use Al to provide instant, but
not final, feedback on structure and style, freeing up teacher time for deeper content analysis.

Experience of Kazakhstan:

In Kazakhstan, the introduction of Al into the educational process is at an early stage, but is actively
discussed within the framework of digitalization. Studies of Kazakhstani teachers (for example, in the
field of pedagogy and language education) show:

» Awareness: Educators recognize the potential of Al but raise concerns about plagiarism and reduced
autonomy.

« Early pilots: Some universities are trying to use Al to automate grammar checking and formatting,
especially in courses that require English for Specific Purposes.

» Methodological deficit: There is an acute shortage of teaching aids and training for teachers on
the * productive * use of LLM, leading to either total prohibition or uncontrolled use.

Methodology of research.

A mixed methodology combining qualitative and quantitative data analysis was used to achieve
the study objective and validate the practice guidelines.

The study relies on three main data sources:

Analysis of academic literature on the basis of scientific articles of Kazakhstani teachers and re-
searchers of this issue

The first phase involved analysis of academic literature. A content-analytical sample of scientific
articles, dissertations and methodological developments published in peer-reviewed Kazakhstani jour-
nals (for example, included in the list of CCCH of the Ministry of Education and Science of the Republic
of Kazakhstan) over the past five years was carried out. The focus was on works affecting digital peda-
gogy, the methodology of teaching Russian and English at the university, as well as issues of academic
integrity in the context of digitalization. The goal is to identify the existing theoretical framework and
problems already identified by domestic scientists in relation to Al.

Faculty and student surveys

To assess the practical perception and identify real scenarios for the use (or non-use) of chat-bots,
anonymous surveys were conducted:

1. Survey of teachers (N = 20): Teachers of humanities, technical and natural sciences from three
major universities in Almaty and Astana. Issues of Al awareness, concerns, as well as successful (in their
opinion) integration techniques were evaluated.

2. student survey (N = 100): Students of 2-4 courses of various directions. The questions concerned
the frequency of using chatbots in the preparation of written works, the type of tasks performed
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(planning, editing, text generation) and their subjective assessment of the impact of Al on the quality of
training.

Evaluation criteria

As part of a pilot experiment (where students were asked to use Al according to a given technique)
and to assess the current level of skills, the following assessment criteria were used:

The literacy rate of texts was assessed using a two-dimensional system:

1. objective assessment (Al corrector): Use of specialized programs to count grammatical, spelling
and punctuation errors per 1000 characters.

2. Subjective assessment (expert): Assessment of stylistic homogeneity, compliance with the aca-
demic register and clarity of presentation (on a scale from 1 to 5).

3. Task completion speed

The time spent on the standardized task of writing an analytical paragraph was recorded (for ex-
ample, "Formulate and justify the three key aspects of Bolashak's influence on the scientific elite of Ka-
zakhstan"). The comparison was between a group using Al for planning and editing and a control group.

The degree of independence of students is the most difficult to measure. It was assessed indirectly
through:

 Promptt analysis: Exploring how detailed and guiding the Al student's instructions were. The more
complex and specific the prompt, the higher, presumably, the level of understanding of the problem by
the student.

* Quality of final work after removal of "traces of Al": Assessment of how original the content and
argumentation remains after the stylistics generated by the machine is removed from the text (for ex-
ample, when paraphrased by a student).

A key takeaway from methodology analysis is that the chatbot should be used as an intelligent
partner rather than the ultimate producer of text. Efficiency is achieved through decomposition of the
academic writing process into stages where Al can be useful.

Below are examples of promptts focused on developing critical skills rather than blind content
generation:

1. logic and structure analysis:

> "l am writing a section on economic policy. Here's my main thesis: [Insert thesis|. Here are the
three arguments | make: [Argument 1], [Argument 2], [Argument 3]. Analyze this set of theses from the
point of view of argumentation logic. Indicate which transitions between arguments may not be obvious
or require additional justification. Don't rewrite, just point out the weaknesses."

2. working with conclusions and conclusions:

> "My essay conclusion looks like this: [Insert conclusion text]. Suggest three alternative formula-
tions for this conclusion. One should be more focused on practical significance for Kazakhstan, the sec-
ond - on theoretical novelty, and the third - more concise and generalizing."

3. paraphrase and citation improvement:

> "l want to use the idea from the source [Author, Year]. Original text: '[Insert quote]. My para-
phrase is' [Insert student paraphrase] '. Evaluate my paraphrase. Does it fit the academic style? Is it too
close to the original (risk of self-plagiarism/paraphrase)?”

4. Simulation of peer review:

> "Act as a rigorous scientific reviewer specializing in [Specify Area]. | am sending you an introduc-
tion to my article. Your task is to find the three most serious methodological flaws or vague concepts
that could lead to the rejection of the article.”

This approach transforms the chat-bot from an answer generator into a tool for reflecting and
improving your own text.

Despite its enormous potential, the uncontrolled or illiterate use of chat-bots poses serious threats
to the quality of education and the academic environment. Although the text generated by LLM is not
technically direct plagiarism (it is not copied from a single source), it is "synthetic plagiarism" or, as some
researchers call it, "authorial delegalism." The student passes off as his essay, ideas, structure and formu-
lations created by the algorithm.

In Kazakhstan, where plagiarism verification systems traditionally focus on finding text matches
to published sources, Al-generated content often passes muster, creating a false sense of security.

To counteract this risk, you must:

1. changing evaluation formats: Shifting focus from final product to process (defense, oral presen-
tations, draft analysis, tracking revision history).
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2. The use of specialized detectors: The introduction (as they develop) or the development of their
own methods for detecting Al text, although this is an arms race where Al generators are always one
step ahead.

3. Emphasis on self-reporting: Teaching students the mandatory declaration of exactly how Al was
used in the work (e.g. in the Acknowledgements section or footnote).

Chat-bots are not ideal sources of truth. They operate on the statistical probability of the next
word, rather than actual knowledge. LLMs are prone to "hallucinations” - generating false facts, nonex-
istent quotes, fictional authors, or flawed statistics. In academic writing, where accuracy is a fundamen-
tal value, this is unacceptable.

« Implications: A student lacking sufficient subject matter expertise may mistake the generated
false information for truth, resulting in discrediting the entire work.

Although modern models are multilingual, they were trained primarily on English-language con-
tent. This creates problems in the context of Kazakhstan:

1. Kazakh language: The quality of generation in the Kazakh language (especially in highly special-
ized terminology) is often inferior to the quality in Russian or English, which can lead to stylistically in-
correct or grammatically erroneous constructions in scientific texts in the state language.

2. academic traditions: Al may not take into account the specific requirements of GOSTs adopted
in the Republic of Kazakhstan, or regional features of citation and reference devices.

Conclusion

Chat-bots are a powerful but double-edged tool in teaching academic writing, a study has con-
firmed.

A balanced approach to technology is the only viable way forward. Total prohibition is unrealistic
and leads to students using these tools covertly without receiving methodical support. Over-reliance on
Al leads to atrophy of basic skills.

The importance of combining Al with traditional teaching methods is undeniable. Al can take on
the routine work of grammatical and stylistic resurfacing, but critical thinking, originality of the idea,
depth of analysis, and ethical responsibility remain the sole domain of the teacher and student. Academic
writing should shift from «writing» to «information management» and «critical evaluation» of generated
data.

The topic of using Al in the education of Kazakhstan requires constant monitoring and in-depth
studly.

« Development of specialized educational chat bots: A promising area is the creation of LLM, spe-
cially trained on the body of high-quality scientific texts in Kazakh and Russian, specific to Kazakhstani
scientific discourse, taking into account local requlatory requirements.

« Exploring the long-term impact of Al on educational quality: Longitudinal studies are needed,
tracking how students actively using Al in their junior years demonstrate critical analysis and synthesis
skills at the master's and graduate level.

« Methodical validation of promptts: Systematization and empirical verification of the most effec-
tive prompting techniques for the development of specific academic writing skills (for example, prompts
to improve the structure of argumentation vs. prompts to improve lexical diversity).

Integrating chatbots into teaching academic writing isn't just a technological upgrade, it's a fun-
damental challenge to rethinking what it means to be a literate scientist in the digital age.
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Abstract

This article explores the importance of using authentic materials in teaching foreign lan-
guages to primary school learners. Authentic resources—cartoons, songs, short videos, real-life di-
alogues, and simple advertisements—expose children to natural language and support meaningful
learning. The article outlines key steps in lesson planning, including setting objectives, selecting
age-appropriate materials, designing communicative and game-based tasks, using visual support,
and applying formative assessment.

Findings indicate that authentic materials increase students’ motivation, improve listening
and speaking skills, enrich vocabulary, and create a classroom environment similar to real-life com-
munication. Practical recommendations are provided to help teachers integrate authentic content
effectively into their lessons.

AHHomayus

byn makana 6acmaybi CbiHbIN OKYWbIIAPbIHA Wemesa MmijiiH OKbImyoa aymeHmmi
mamepuanoapobl  Kos0aHyOblH — MAaHbi3biH  mandados..  AymeHmmi — mamepuandap — —
Mysibmaeuibmoep, aHoep, waabiH beliHepoaukmep, duasoemap, XapHamaaap CUskmai WbiHAlb/
mindik pecypcmap. Onap oKywsliiapea mabuau celsey ya2inepiH ecmyee, WbiHalbl emip
HaeoalnapbiHOa KosiO0aHbLIambIH ce30epdi MeHeepyee MyMKiHOIK 6epedi. Makanada cabak,
XOCNAPbIH KYPYObIH Hezi3ei KeseHoepi Kapacmalpbliadbl: MaKkcam KO, Mamepuanddpobi OYpbIC
ipikmey, mancbipmanapobi capanay, olbIH XaHe Bu3yandbl 3nemeHmmepoi eHeizy, popmamusmi
6azasnay.

HamuxceciHde aymeHmmi mamepuanodap OKYWbIapobiH Kbi3bIRYUIbITbiabIH ApMMbIPbIN,
MIiNIOIK 0pMAa 3#akbIH 3agoall ¥cacaldmbiHbl, MbIHOA/IbIM MeH alimbi/ibiM 0a20bl1apbIH 0aMbImyaad
bIKNAZI ememiHi aHbIKMasaobl. Mamepuasnda myeanimoepee aymeHmmi pecypcmapobi muimoi
nadoanaryaa apHaazaH NPAKMUKaabIK YcbiHbicmap 6epinedi.

AHHOmMauyus

Cmamssi paccmampusaem 3Ha4umMoCmb UCNOJIb30BAHUSI AYMeHMUYHbIX Mamepuasnos npu
oby4YeHuU UHOCMPAHHOMY SA3bIKY MAAOWUX WKOJbHUKOB. AYmeHMUYHble pecypcbl —
My7ZIbM@U/IbMbI, NECHU, KOPOMKUe BUOEO, PEeK/IaMHble MeKCMbl U pedsibHble ouadnoeu —
nomozarom OemsiM C/IbILUAMb eCMeCmBeHHYK pedb U  Gopmupyrom uHmMepec K S3bIKY.
Ommeyaromcs OCHOBHbIE 3Mans! NJIAHUPOBAHUS YPOKA: onpedesieHue uesau, Noobop Mamepuasnos
Nno B03pacmy, co30aHuUe Uz2poBbIX U KOMMYHUKAMUBHLIX 3a0aHul, UCNO/Ib30BAHUE BU3YAsIbHbIX
onop U popmamuBHoO20 OUEHUBAHUS.

AHanU3 NOKAsbiBAaem, YmMo aymeHMUYHble Mamepuasbi NOBbILAKM MOMUBAUULD,
Pa3BUBAIOM HABLIKU AyOUPOBAHUS U 20B0peHUs, PACLUPSOM C/I0BAPHbLIU 3anac U co30arom
ycaosBus, 6uskue K peanbHol f3bikosol cpede. Cmambs COOepHUm NPAKmMuyeckue
pekomeHdauuu 019 ydumesed nNo 3¢pekmusHol UHMe2payuu Makux Mamepuasos 8 YpoK.

Knrouesble c108a: aymeHmMuYHble Mamepudsibl, Ha4aibHAs WKoJ1d, UHOCMPAHHbIU 53bIK.
TydiH ce30ep: aymeHmmi mamepuasioap, 6acmaybill CbiHbIn, wemes misi, adicmeme.
Keywords: authentic materials, primary school, foreign language teaching.

INTRODUCTION
In contemporary foreign language education, the development of communicative competence
among primary school learners has become a central pedagogical priority. The modern educational
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paradigm does not limit itself to teaching grammatical rules or vocabulary lists; rather, it aims to develop
learners who can apply language meaningfully in real-life situations and participate confidently in inter-
cultural communication. In this context, lesson planning that incorporates authentic materials plays a
pivotal role. Authentic materials—texts, visuals, audio, and video created for real communicative pur-
poses by native speakers—provide young learners with exposure to natural language use and culturally
rich content that artificial textbook materials often lack.

Primary school students learn most effectively when the learning process is engaging, visual, inter-
active, and emotionally stimulating. Children in this age group respond strongly to colourful images, an-
imated characters, lively stories, short videos, songs, and simple real-life dialogues. Therefore, using au-
thentic resources such as cartoons, children’s songs, illustrated storybooks, advertisements, comic strips,
everyday conversations, and short video clips is highly appropriate for their cognitive and emotional de-
velopment. These materials help create a learning environment that closely resembles real-world com-
munication and significantly enhance students’ motivation, curiosity, and willingness to participate in
language activities.

Planning lessons around authentic materials, however, requires careful methodological consider-
ation. Teachers must design lessons that align learning objectives with learners’ linguistic abilities and
developmental characteristics. Young learners may find authentic content challenging due to unfamiliar
vocabulary or fast speech rates; therefore, teachers must also scaffold the learning process using strate-
gies such as pre-teaching key vocabulary, using visual cues, simplifying tasks, and providing repeated ex-
posure to the material. Effective lesson planning includes setting clear aims, selecting age-appropriate
authentic texts, designing differentiated tasks, integrating play-based learning, and incorporating form-
ative assessment techniques.

Moreover, authentic materials support the simultaneous development of multiple language skills.
Through cartoons and short videos, learners naturally improve listening comprehension and pronuncia-
tion. Songs reinforce rhythm, intonation, and memory retention. Short stories and simple advertisements
develop reading comprehension and expand vocabulary. Interactive dialogues and role-play based on au-
thentic situations promote speaking fluency and confidence. These materials also introduce learners to
cultural aspects of the target language, helping them better understand customs, values, and communi-
cation styles. This contributes to the formation of intercultural competence from an early age, which is
essential in an increasingly globalised world.

Recent research highlights that authentic materials significantly improve young learners’ engage-
ment and support long-term language retention by providing meaningful context. Authentic content
helps students see the real purpose of learning a foreign language and builds intrinsic motivation. For
teachers, the integration of authentic resources encourages innovative, creative approaches to instruc-
tion and enriches the overall quality of the learning experience.

This article examines the methodological principles of planning foreign language lessons using au-
thentic materials for primary school students. It analyses criteria for selecting effective resources, dis-
cusses strategies for adapting authentic content to young learners, and provides practical examples of
task design and classroom activities. The findings emphasise that authentic materials, when thoughtfully
integrated, contribute to more effective, engaging, and culturally meaningful foreign language learning.

Purpose of the Study

The main purpose of integrating authentic materials into foreign language lessons for primary
school students is to create a learning environment that reflects real-life communication. By exposing
young learners to natural language use, teachers aim to develop communicative competence, enrich vo-
cabulary acquisition, strengthen listening and speaking skills, and build intrinsic motivation. The study
also seeks to demonstrate how authentic resources can make language learning more meaningful, cul-
turally relevant, and enjoyable for children.

Novelty of the Approach

The novelty of this approach lies in the systematic, age-appropriate adaptation of authentic mate-
rials for early language education. While authentic resources are widely used in secondary or adult lan-
guage learning, their structured integration into primary school lessons remains limited. The innovative
aspect includes:

e selecting materials specifically tailored to children’s cognitive and emotional development;

e designing play-based and visually rich activities derived from real-world content;

e combining authentic input with scaffolding strategies such as pre-teaching, guided viewing, and
simplified tasks;

e creating a micro-immersion environment that mirrors natural communication.
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This approach brings primary learners closer to real language use earlier than traditional textbooks
allow.

Pedagogical Idea

The core pedagogical idea is to use authentic materials as a foundation for communicative, stu-
dent-centered, and culturally meaningful learning. Authentic content helps children internalise language
patterns naturally, encourages curiosity, stimulates imagination, and strengthens cultural awareness. By
shifting from passive reception to active engagement, students become participants in communication
rather than mere learners of rules. This aligns with modern pedagogical principles such as constructivism,
CLT (Communicative Language Teaching), and multimodal learning.

Methods Used in Practice

In classroom practice, a range of methods is applied to maximise the effectiveness of authentic
materials:

e Pre-task activities: brainstorming, vocabulary preview, picture prediction.

o Guided listening and viewing: watching short videos or cartoon clips with specific comprehension
tasks.

e Role-play and dramatization: acting out dialogues from stories, advertisements, or cartoons.

e Game-based learning: “Find the object,” “Match the sound,” or “Guess the character” based on
authentic input.

e Project-based tasks: creating mini posters, simple dialogues, or story retellings inspired by au-
thentic content.

e Formative assessment: checklists, peer evaluation, and reflective drawing.

These methods build confidence, promote interaction, and make learning memorable.

Practical Classroom Examples with Instructions

Example 1: Using a Cartoon Clip (Peppa Pig episode)

Instruction:

1. Show a 1-2 minute clip.

2. Pre-teach 3—4 key words (e.g., “muddy puddle,” “jump,” “rain”).

3. Students watch and circle pictures of words they hear.

4. In pairs, students mimic a short dialogue from the cartoon.

5. Draw their favourite scene and describe it using simple sentences.

Example 2: Using a Real Advertisement (Children’s cereal ad)

Instruction:

1. Display the advertisement without sound — students guess the product.

2. Play the full video — students listen for familiar words.

3. Group task: create a “mini-ad” with pictures and simple sentences (“It is sweet”, “Good for break-
fast”).

Example 3: Using a Song (Super Simple Songs)

Instruction:

1. Play the song once for listening.

2. Teach gestures for each keyword.

3. Sing together with actions.

4. Students complete a missing-word worksheet linked to the lyrics.

MAIN BODY

The integration of authentic materials into foreign language lessons for primary school learners
represents a powerful pedagogical shift towards meaningful, student-centered, and culturally grounded
instruction. Authentic materials—such as short videos, cartoons, children’s songs, illustrated storybooks,
real-life dialogues, product labels, and simple advertisements—expose children to the language as it is
genuinely used in everyday communication. This creates a natural micro-immersion environment that
traditional textbooks alone cannot provide. The pedagogical idea at the core of this approach is to make
language learning real, relevant, and emotionally engaging for young learners.

First and foremost, authentic materials help children develop communicative competence by of-
fering language input that reflects actual patterns of speech, intonation, rhythm, and cultural context.
Unlike scripted textbook dialogues, authentic resources present children with spontaneous, natural in-
teractions. This supports listening comprehension and fosters early phonological awareness. Young learn-
ers imitate sounds, rhythms, and expressions they hear, which directly contributes to more confident
speaking. Research highlights that children acquire language more effectively when exposed to real com-
municative situations, and authentic materials provide exactly such exposure in age-appropriate ways.



IV INTERNATIONAL SCIENTIFIC CONFERENCE. SINGAPORE. SINGAPORE. 18-19.11.2025

Another essential component of this pedagogical idea is the creation of an engaging learning en-
vironment. Primary school learners have short attention spans and strong emotional responses; thus, the
visual richness, humour, music, and motion inherent in authentic materials keep them motivated. For
instance, colourful cartoons like Peppa Pig, simple English songs, or animated picture books capture chil-
dren’s attention and make learning feel like play. When learning is enjoyable, students participate more
actively, retain information longer, and develop a positive attitude toward the foreign language.

A key methodological principle in using authentic materials is scaffolding. Teachers must carefully
quide learners through the content to ensure understanding without oversimplifying the authentic na-
ture of the material. Effective scaffolding includes pre-teaching essential vocabulary, predicting content
through pictures, repeated viewing or listening, breaking down longer texts, and using visual supports.
These strategies reduce cognitive load and enable young learners to succeed even when exposed to lan-
guage above their current proficiency level. The goal is not to simplify the material itself, but to adjust
the learning process to the student’s developmental stage.

Authentic materials also contribute significantly to cultural awareness. Young learners gain insight
into the everyday life, traditions, and values of native speakers through real images, songs, celebrations,
and spoken expressions. Early exposure to culture helps build intercultural competence, which is an im-
portant aspect of modern language education. For example, using a short video about English breakfast,
a holiday celebration, or a simple English playground song introduces children to cultural practices while
simultaneously developing vocabulary and listening skills.

The pedagogical idea further emphasizes the importance of multimodal learning. Authentic mate-
rials naturally combine audio, visual, linguistic, and contextual elements. This aligns with how young chil-
dren learn: through multiple sensory channels. When students watch a cartoon, listen to a song, act out
a dialogue, and engage in hands-on activities such as drawing, matching, or role-play, they process infor-
mation more effectively. Multimodal learning deepens comprehension and supports different learning
styles.

In classroom practice, authentic materials enhance interaction and collaboration. Students work
in pairs or groups to retell a story, act out a dialogue, complete a listening task, or create a mini-project
based on what they have watched or read. These cooperative tasks develop not only language skills but
also social and emotional competencies such as turn-taking, expressing ideas, and offering support to
peers.

Overall, this pedagogical idea positions authentic materials as a transformative tool that elevates
the quality of foreign language learning in primary school. By making lessons more natural, meaningful,
and culturally rich, authentic resources help teachers design lessons that reflect real communication and
engage learners holistically. Through thoughtful planning, scaffolding, and creative implementation, au-
thentic materials become a bridge between the classroom and the real world, providing young children
with the foundation for lifelong language learning.

CONCLUSION

The use of authentic materials in lesson planning for foreign language classes in primary school
represents a significant pedagogical advancement that aligns with modern educational demands for
communicative, culturally responsive, and student-centered learning. Throughout this pedagogical idea,
it becomes clear that authentic materials not only enrich the linguistic input available to young learners
but also enhance motivation, engagement, and long-term language retention. By integrating real-world
language resources—such as cartoons, children’s songs, simple advertisements, illustrated stories, class-
room dialogues, and multimedia clips—teachers provide learners with meaningful exposure to natural
language patterns, intonation, pronunciation, and everyday vocabulary that traditional textbooks alone
cannot fully offer.

Authentic materials play an essential role in developing communicative competence from an early
age. They allow children to interact with language as it is genuinely used by native speakers, helping
them internalise phonological features, conversational structures, and pragmatic elements of communi-
cation. Such exposure fosters greater confidence in speaking and listening, enabling students to partici-
pate more actively in classroom interactions. Moreover, authentic resources support multimodal learn-
ing, combining visual, auditory, linguistic, and contextual cues that are particularly effective for primary
learners, who tend to respond strongly to sensory-rich and emotionally engaging content.

Another important conclusion is the contribution of authentic materials to cultural awareness.
When young learners encounter real-life songs, celebrations, routines, and visual representations of eve-
ryday life from English-speaking cultures, they gain a broader understanding of how language functions
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within its cultural context. This early intercultural competence prepares them to become open-minded,
globally aware individuals who can navigate different cultural environments with respect and curiosity.

However, the successful integration of authentic materials requires careful methodological plan-
ning. Teachers must select age-appropriate resources, adapt content through scaffolding, and design
tasks that guide learners from comprehension to meaningful communication. Effective strategies include
pre-teaching vocabulary, using prediction activities, breaking materials into manageable segments, and
incorporating visual supports. Additionally, game-based tasks, role-play, pair work, and simple project
activities make learning both accessible and enjoyable. When authentic materials are implemented
thoughtfully, they transform the classroom into a dynamic learning environment that mirrors real-life
communication.

Ultimately, this pedagogical idea demonstrates that authentic materials are not merely supple-
mentary resources but essential tools for modern foreign language instruction at the primary level. Their
purposeful use strengthens linguistic, cognitive, emotional, and cultural development simultaneously. By
bridging the gap between the classroom and the real world, authentic materials prepare young learners
for lifelong language learning and foster positive attitudes toward foreign language study. Therefore,
incorporating authentic materials into lesson planning should be viewed as a fundamental component
of innovative, effective, and future-oriented foreign language education.
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Abstract

This article is devoted to the problem of formation of intercultural competence of students
in foreign language classes. It addresses a number of issues related to the formation of cross-cul-
tural competence in the process of teaching foreign language communication, taking into account
the cultural and mental differences of native speakers, which is a necessary condition for a suc-
cessful dialogue of cultures.

Keywords: foreign language, cross-cultural competence, English, communicative.

A foreign language has great potential for education and development. The main direction of For-
eign Language Teaching Methods is to form cross-cultural communication skills, provide practical
knowledge of foreign languages, and communicate with native speakers of the language being studied.
This is a method of communication for the personality of the student, it allows us to use the nature of
language as a means of human activity, a means of personality formation, so that we can closely link the
educational process with the needs and direction of the student's life. Therefore, the cross-cultural as-
pects of Foreign Language Teaching are the most relevant.

Although actively concerned about the formation of students ' cross-cultural ability, the process of
forming a qualified personality in cross-cultural communication has not been fully studied. In addition,
many teachers and methodologists speak first of all about the formation of cross-cultural abilities when
studying in higher education institutions, although today children are familiar with and enter the culture
of others even before graduation. From this we can conclude that cross-cultural competencies should be
actively developed in schools. Secondary school, especially higher education, is the time when students
begin to form the concept of personality, self-awareness, self-esteem, perception of the world around
them, so it is necessary to form the right concept of cross-cultural communication.

The ongoing process of globalization has led to an increase in interaction between different coun-
tries, peoples and their cultures. This impact is achieved through cultural exchanges and direct contacts
between state institutions, social groups, social movements, scientific cooperation, trade, tourism, etc.
Educational institutions often exchange students and students, teachers organize joint projects and in-
ternships abroad, thus participating in intercultural exchanges and cultural dialogue.

The realization of mutual understanding in the process of cross-cultural communication is facili-
tated by cross-cultural capacity. Cross-cultural ability is the ability to speak a foreign language, taking
into account cultural differences and thinking patterns.

The study of the issue of cross-cultural communication involves familiarity with the following phe-
nomena and concepts: the principle of communication, the main functions of culture, the impact of Cul-
ture on perception and communication in various fields and types, the parameters that describe the im-
pact of Culture on human activities and social development.

The formation of intercultural competencies should take into account the development of oppos-
ability to participate in cultural dialogue on the basis of the principles of mutual respect, tolerance of
cultural differences and overcoming cultural barriers. The purpose of intercultural education is to develop
opposability to communicate across cultures, to promote students understanding of belonging to a par-
ticular ethnic group and to familiarize them with the traditions and cultural characteristics of represent-
atives of other cultures.

A modern man who speaks a foreign language is involved in the process of communicating with
other people, who are representatives of his culture. In this regard, students of a foreign language need
not only to have a wealth of vocabulary and a decent pronunciation, to know that the grammar of a
foreign language is good, but also to form cross-cultural skills. This ability involves achieving the level of
language ability, which, first of all, allows you to flexibly respond to various unexpected turns in the con-
versation; secondly, determine the appropriate way of speech behavior; thirdly, it is wrong to choose
specific funds from a wide arsenal, and fourthly-to use these funds in accordance with the proposed sit-
uation.
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The formation of cross-cultural competencies involves the interaction of the two cultures in several
ways. the act of familiarizing the national culture of the target language with a foreign language and
exploring the carrier of foreign culture; the influence of foreign languages and foreign cultures, indige-
nous languages and behavior in local culture; the development of personality is influenced by both cul-
tures.

With these directions in mind, it is necessary to consider how to form a student's cross-cultural
abilities.

In the process of mastering a foreign language, students learn materials that reflect the function
of the language in the natural environment, verbal and nonverbal behavior of native speakers in various
communicative situations, and reveal behavioral characteristics associated with folk customs, traditions,
social structures, national characteristics. First of all, this is done with the help of original materials (orig-
inal text, audio recordings, video), from the point of view of language design, containing normative and
linguistic cultural information.

In order to prevent possible conflicts in inter-ethnic relations, it is important to understand the
national and cultural characteristics of the conduct of foreigners. Therefore, when learning a foreign
language, students need not only to know their vocabulary, grammar and syntactic characteristics, but
also to be able to correctly react to replicas of their native language, correctly use facial expressions and
gestures, apply formulas of speech etiquette, and understand the cultural and historical characteristics
of the country being studied.

The implementation of cross-cultural communication means that a person is willing not only to
perceive representatives of another culture with all ethnic and spiritual characteristics, but also to have
the ability to self-change. When learning a foreign language, students encounter linguistic and cultural
phenomena and compare them with native language phenomena. For example, when learning the vo-
cabulary and grammatical structure of a foreign language, students should refer to the knowledge ac-
quired in language course in order to determine the similarities and differences of language phenomena
and their areas of use. The study of foreign cultures leads to the need for students to refer to the cultural
and historical facts of their country. Therefore, by learning a foreign language and participating in cross-
cultural exchanges, students have a deeper understanding of their mother tongue and mother tongue
culture.

The formation of cross-cultural competencies also includes the acquisition of the following skills:
to see not only what distinguishes us from representatives of another culture, but also what unites us; to
change assessments by understanding another culture; to abandon stereotypes; and to use knowledge
of another culture to gain insight.

Cross-cultural ability is formed in the process of teaching foreign language communication, taking
into account the cultural and spiritual differences of native speakers, is a necessary condition for the
success of cultural dialogue. Understanding the problems that may arise in cross-cultural communication
between representatives of different cultures, understanding values and generally accepted codes of
conduct are important factors in learning a foreign language. When students are ready to communicate
correctly with them, they can avoid misunderstandings, misunderstandings about behavior and incorrect
use of language, misunderstandings about the reaction of the interlocutor, and possible conflicts in as-
sessing the situation. The ability to break down cultural values in student behavior helps him to become
a good expert in interacting with representatives of the international community. The textbooks are
based on the reality of the country in which the language is studied. Contains a variety of information.
Students will be able to learn about the history, geography, life and culture not only of our country, but
also of the country where the language is learned. The textbook contains a large number of illustrations,
color photos, illustrations, a local history dictionary, and Multimedia discs.

Any sample of printed information (theater and bus tickets, letterhead, telegrams, magazines,
newspapers, calendars, etc.). The students brought from the country where the language is learned are
attractive because they reflect the current reality of the country.

The modernization of the educational system has led to the fact that the modern goal of teaching
foreign languages and culture is now not to master a certain system of knowledge and skills, but to
prepare for real cross-cultural communication. The term "intercultural communication" is widely used in
modern methodology and its explanation is very clear. This term defines the specific process of interac-
tion between a group of communication partners belonging to different linguistic and ethnic cultural
communities.
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Due to the lack of knowledge of the characteristics of foreign languages at the school level, cross-
cultural communication is characterized by several specific characteristics, the most important of which
are:

The preparation of real cross-cultural communication in secondary schools is carried out in human
conditions and in the absence of means-through the education of classmates of the same cultural carri-
ers.;

The main communication partner of a student learning a foreign language is a teacher, he is a
carrier of culture, not culture, the carrier of a foreign language;

Cultural patterns that mimic foreign languages can cause harm to students. The communication
of university graduates with their foreign counterparts in a foreign language can be characterized by
personal, ethnic, natural style;

Cross-cultural communication, to ensure mutual understanding of interlocutors, requires foreign
language communication activities, sufficient background knowledge, master the socio-cultural back-
ground of learning a foreign language.

The ability to successfully communicate between cultures is called cross-cultural ability, including
language ability and language and cultural ability. Language skills include having sufficient language
tools to communicate with native speakers of a foreign language. Linguistic and cultural competence is
a more complex concept, including having sufficient background knowledge to communicate effectively
with representatives of another culture.

Within the framework of cross-cultural communication and teaching, the content of cultural com-
ponents is very important. This training is based on such a culture, such as the way of life, customs and
beliefs of a certain group at a certain point in time. In this regard, the teaching of intercultural commu-
nication should be based on the concept of intercultural dialogue. The formation of intercultural compe-
tencies should be considered in the light of the development of the student personality, his ability and
willingness to participate in cultural dialogue on the basis of the principles of cooperation, mutual re-
spect, tolerance of cultural differences and overcoming cultural barriers. In the process of becoming fa-
miliar with foreign culture in the context of cultural dialogue, students rely on their cultural cognitive
means to implement the means of foreign culture, new knowledge about foreign culture formed during
the training process, and new knowledge about their culture created by foreign cultural knowledge.

In addition to being willing to treat foreign cultures as equals, students must also develop a positive
attitude towards the reality of the language they are learning, which allows them to interact effectively
with representatives of other cultures in some practice.

Therefore, the modern goal of the teaching of foreign languages is to "contact" the personality of
the student, the formation of his preparation, abilities and personal qualities, which allows him to carry
out various types of speech and thought activities in conditions of social interaction with representatives
of another culture, different linguistic worlds. The comprehensive nature of this goal is reflected in the
interrelationship of its three aspects: pragmatism, cognition and teaching.
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Abstract

Developing written communication skills is a fundamental objective of English education at
the secondary school level. Reflective essays provide a unique platform for students to engage with
language while connecting it to their personal experiences, fostering critical thinking, self-expres-
sion, and clarity in writing. This paper explores the pedagogical benefits of reflective essays in en-
hancing written communication skills at the basic stage of secondary education. It examines teach-
ing strategies, practical classroom applications, common challenges, and recommendations for
teachers aiming to implement reflective writing effectively.

Introduction

The ability to communicate effectively in writing is recognized as a cornerstone of academic suc-
cess. At the basic stage of secondary school, students transition from constructing simple sentences to
creating coherent paragraphs and structured essays. Developing strong written communication skills
during this phase not only improves academic performance but also builds a foundation for lifelong learn-
ing. Reflective essays, as a genre, encourage students to introspect, analyze their learning experiences,
and articulate ideas in a structured form, making them an essential component of modern English in-
struction.

Research has shown that integrating reflective writing into the curriculum helps learners develop
both linguistic and cognitive skills. According to Moon (2006), reflective writing enhances metacognition,
enabling students to connect personal experiences with academic content and thereby improve compre-
hension and expression. This paper focuses on the potential of reflective essays to develop students’ writ-
ten communication skills at the basic secondary school level.

The Nature of Reflective Essays

Reflective essays are a hybrid form of writing that combines personal reflection with analytical
reasoning. Unlike traditional essays, which often emphasize factual content or argumentation, reflective
essays require learners to explore their personal experiences and interpret their significance.

A typical reflective essay at the secondary school level might ask students to reflect on an English
lesson, a reading activity, or a personal learning challenge. For example, students may describe a moment
when they struggled with pronunciation or vocabulary, analyze why it was difficult, and suggest strate-
gies for improvement. This process encourages critical thinking while developing students’ ability to or-
ganize ideas logically.

Reflective writing also promotes self-awareness. Rodgers (2002) emphasizes that reflective prac-
tices enable learners to understand how their experiences influence their thought processes and learning
outcomes. At the basic stage, this self-awareness can support language acquisition by helping students
recognize gaps in their understanding and identify strategies for improvement.

Benefits of Reflective Essays in Developing Written Communication Skills

1. Enhancement of Critical Thinking

Reflective essays encourage students to evaluate their experiences and articulate the reasoning
behind their actions. By analyzing their learning processes, students develop the ability to construct co-
herent arguments and justify their opinions. For example, a student might reflect on why a particular
reading strategy helped them understand a text better, connecting experience with theory.

2. Improvement of Language Accuracy and Vocabulary

Reflective writing motivates learners to choose precise vocabulary and grammatical structures to
convey nuanced ideas. As students describe experiences and emotions, they experiment with adjectives,
adverbs, and complex sentences, gradually expanding their linguistic repertoire. A classroom study by
Boud, Keogh, and Walker (1985) highlighted that students who regularly wrote reflective journals
demonstrated significant improvement in sentence variety and lexical range.
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3. Encouragement of Self-Expression

Reflective essays provide a safe platform for personal expression. At the basic stage, many students
lack confidence in writing, reflective tasks allow them to share experiences without fear of strict evalu-
ation. For instance, a student might describe how learning a poem in English made them feel accom-
plished, thus linking emotion to language use.

4. Development of Organizational Skills

Writing reflective essays requires planning, structuring ideas, and linking paragraphs logically. Stu-
dents learn to develop an introduction, body, and conclusion, while ensuring smooth transitions. This
organizational practice not only improves essay writing but also reinforces general communication skills.

Pedagogical Strategies for Teaching Reflective Essays

1. Scaffolded Writing

Teachers can support students by breaking down the writing process into clear stages: brainstorm-
ing, outlining, drafting, revising, and final submission. Providing guiding questions such as “What did |
learn?” or "How did | feel?” helps learners articulate reflections more effectively. Sentence starters like “I
noticed that...” or “I found it challenging when...” give structure while encouraging creativity.

2. Peer and Self-Assessment

Peer feedback promotes collaborative learning, while self-assessment fosters metacognitive skills.
For example, students can exchange essays and provide constructive comments on clarity, grammar, and
idea development. Self-assessment checklists, including questions like “Did | clearly explain my
thoughts?” help learners critically evaluate their writing and identify areas for improvement.

3. Use of Prompts and Stimulj

Reflective prompts related to classroom activities, texts, or personal experiences stimulate mean-
ingful engagement. Examples include:

“Describe a challenge you faced during a group project and how you resolved it.”

“Reflect on a reading that surprised or interested you and explain why.”

“Think about a mistake you made in class and what you learned from it.”

These prompts guide students’ thinking while allowing room for personal expression.

4. Integration of Technology

Digital platforms such as online journals or collaborative writing tools make reflective writing more
interactive. Students can write, revise, and share essays digitally, receiving immediate feedback from
peers and teachers. Platforms like Google Docs or Padlet can also archive reflective essays, enabling lon-
gitudinal tracking of students’ progress.

5. Mini Case Example

In a 7th-grade English lesson, students were asked to write a short reflective essay about a reading
activity. After drafting, each student exchanged essays with a partner and highlighted two areas of
strength and one area for improvement. The teacher then conducted a guided discussion on common
errors, reinforcing learning. This approach combined reflection, peer feedback, and teacher guidance,
resulting in noticeable improvement in clarity and coherence over four weeks.

Challenges in Implementing Reflective Writing

Despite its benefits, teaching reflective essays presents challenges:

Lack of student confidence: Some learners may struggle to express personal opinions or fear mak-
ing mistakes.

Balancing personal and academic writing: Students often focus too much on personal narrative,
neglecting essay structure or linguistic accuracy.

Time constraints: Reflective writing can be time-consuming, requiring careful planning to integrate
effectively into lessons.

Teachers can overcome these challenges by providing clear instructions, exemplars of good reflec-
tive writing, and ongoing encouragement. Gradual introduction and consistent practice are key to suc-
cess.

Practical Recommendations

To maximize the effectiveness of reflective essays, educators should:

1. Introduce reflective writing gradually, starting with short guided reflections.

2. Emphasize the process over the product, encouraging drafts and revisions.

3. Foster a supportive classroom environment where students feel safe sharing experiences.

4. Use exemplars to demonstrate structure, tone, and language.

5. Encourage cross-curricular connections, linking reflective writing to other subjects and life skills.

Conclusion
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Reflective essays are a powerful tool for developing written communication skills at the basic stage
of secondary education. They enhance critical thinking, language accuracy, self-expression, and organi-
zational skills. Although challenges exist, careful planning, scaffolding, and supportive practices allow
students to engage meaningfully with reflective writing. Integrating reflective essays into English lessons
not only improves writing proficiency but also cultivates self-awareness, critical thinking, and lifelong
learning habits.
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Abstract

The article is devoted to the pedagogical principles of creating effective learning tasks for
Academic reading in English. Academic reading is a key skill for university students, but many of
them have difficulties with understanding scientific texts, identifying key ideas, and critically ana-
lyzing information. The work presents a theoretical and methodological overview of approaches
for teaching Academic reading. The basic principles of assignment composition are considered. in-
tegrity, consistency, authenticity, variability and motivation. Examples of tasks demonstrating the
application of these principles in practice are given. The article highlights the importance of struc-
tured and methodically based assignment design for the development of students’ academic read-
ing and critical thinking skills. And outlines areas for future research in the field of the learning
tasks methodology.
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In modern higher education, academic reading is considered not just as the ability to understand a
text, but as a complex type of cognitive activity, including the analysis, interpretation and critical evalu-
ation of information. The mastery of this skill is directly related to the successful mastering of educa-
tional material, the performance of research work and the participation of students in academic dis-
course. In the context of the expansion of the international educational space, English is becoming a
universal means of professional interaction, and the ability to work with authentic scientific texts is an
essential component of the education of future specialists.

Despite the importance of academic reading, many students have difficulties with understanding
specialized vocabulary, identifying key ideas, structuring information, and critically comprehending what
they read. Research in the field of foreign language teaching methods shows that reading problems are
often associated not only with an insufficient language level, but also with the lack of formed reading
strategies necessary for working with scientific literature.

Successful mastery of academic reading strategies allows students to effectively extract and
systematize information from authentic English-language sources, discuss it, and use it for educational,
professional, and research purposes when creating their own scientific, official, business, or journalistic
texts. That is why the development of methodically based learning tasks becomes the most important
condition for the formation of meaningful and critical reading skills.

Despite the growing interest in this problem, the methodological foundations for designing
effective learning tasks for teaching academic reading remain insufficiently developed. In this regard, it
is important to systematize the pedagogical principles that should underlie the creation of such tasks
and ensure the active interaction of students with the text.

The purpose of this article is to analyze the key pedagogical principles that determine the quality
of designing learning tasks for the formation of academic reading skills in English. The work is of an
overview and methodological nature and is addressed to teachers and methodologists seeking to improve
the effectiveness of teaching in a modern university.

Reading takes a special place among the types of speech activity, since it is both a goal and a means
of learning a foreign language. For effective learning, it is necessary to take into account the variety of
types of reading and the goals for which students turn to the text. Since it is the goal setting that
determines the strateqy of understanding.

As one of the basic language skills, reading opens up access to new knowledge and promotes the
development of other competencies: writing, speaking, listening. In an educational environment, this is
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one of the most demand activities: students constantly work with texts of various genres and levels of
complexity, perform academic tasks and develop information analysis skills.

Therefore, both teachers and students should pay special attention to the formation of reading
skills. Psychologists E. Gibson and H. Levin emphasize that learning to read traditionally occupies a
central place in the elementary-level educational process [1]. Because with the help of reading the
language acquisition begins. Linguist C. J. Alderson also emphasizes that the ability to read in a foreign
language is an essential condition for successful learning, professional growth and personal development

[2].

Modern researchers note that reading plays a key role in mastering critical thinking. Thus, C.
Yukselir considers reading as a fundamental skill that provides access to alternative interpretations and
helps to form skills for analyzing and evaluating information. Reading also helps to expand vocabulary,
improves fluency, promotes the development of written and oral communication [3].

The definitions given in authoritative dictionaries and works of linguists emphasize the complex
nature of reading. In the Oxford Dictionary, it is described as a process of visual perception and
understanding of what is written. D. Crystal distinguishes two approaches: reading as understanding the
meaning of a text and reading as a mechanical pronunciation of words that does not involve deep
reflection. In his opinion, authentic reading is connected precisely with the extraction of meaning [4].

Thus, reading in a foreign language is a multi-level process that includes decoding, understanding,
interpreting, and evaluating information. It is also important to note that academic reading significantly
differs from the reading practices students are familiar with at school. University-level texts require
deeper interpretation, recognition of rhetorical structures, understanding of disciplinary terminology and
the ability to evaluate evidence. This transition often becomes challenging, which further reinforces the
need for systematic reading instruction. Its importance in the professional and academic training of stu-
dents determines the need for methodically competent formation of this skill, including through specially
designed learning tasks.

Researches show that for many students, academic reading turns out to be a stressful and time-
consuming activity, especially in first years of education. Despite the recognized importance of reading
literacy, in practice, students face a number of persistent problems.

Firstly, the transition from school to university reading is accompanied by a dramatic increase in
the volume and complexity of texts: scientific articles, monographs and research materials require sys-
tematic analysis and further use in educational and research work. Some students do not have time to
adapt, which leads to irreqular work with texts and refusal to perform compulsory reading.

Secondly, four key groups of reasons that make reading difficult are identified: lack of preparation,
low motivation, lack of time, and underestimation of the importance of reading. At the same time, stu-
dents themselves recognize the importance of academic reading for special performance, the quality of
written work and participation in discussions. A detailed analysis shows that difficulties manifest them-
selves at different levels:

1. Difficulties at the level of the text as a linguistic unit.

At the language level, students face a whole range of obstacles that prevent them from fully com-
prehending a scientific text. These include insufficient subject training, which limits the ability to relate
new information to existing knowledge. Recognition of the structural organization of the text also causes
significant difficulties, which prevents a targeted search for information. Additional factors include high
terminological saturation, complex syntax, a large amount of statistical data, as well as a significant
amount of material, leading to cognitive overload and decreased concentration.

2. Difficulties at the level of text as a unit of communication.

At the communicative level, difficulties are caused by the insufficient formation of specific reading
skills necessary for working with scientific discourse. Students often have difficulty interpreting termi-
nology in the context of a discipline, identifying the compositional structure of a scientific text, and per-
forming analytical and critical reading procedures. The construction of a situational model causes par-
ticular difficulties: the ability to correlate the content of a text with professional tasks, theoretical ap-
proaches and practical context..

3. The consequences of an insufficiently educated academic reading.

Limited understanding of the reading material has a complex negative impact on educational out-
comes. Students have difficulty completing written and research assignments. And they are less confi-
dent in participating in lecture and seminar discussions, which reduces their academic activity. In addi-
tion, the resulting misunderstanding of the text increases the level of anxiety, creates uncertainty about
their own learning opportunities and can lead to a decrease in motivation for further reading.
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Taken together, these findings demonstrate that academic reading is not merely a technical skill
but a complex cognitive and communicative activity that requires systematic pedagogical scaffolding.
The problems students face are not isolated or accidental. They reflect deeper methodological gaps in
how reading is taught and how reading tasks are designed.

In many educational programs, reading tasks are still approached intuitively: students are simply
given large volumes of texts without clear guidance, without differentiation, and without tasks that ac-
tivate higher-order thinking. As a result, academic reading becomes a passive and often superficial pro-
cess, rather than a structured intellectual activity aimed at understanding, interpretation, and evaluation
of information.

Research in applied linguistics confirms that the ability to read academic texts develops only when
students are exposed to purposefully designed tasks that gradually shape cognitive, linguistic, and met-
acognitive skills. Without such methodological support, many learners continue to rely on inefficient,
school-level strategies such as linear reading or word-by-word translation, which are incompatible with
academic discourse.

In this context, the role of pedagogically grounded task design becomes central. Well-constructed
reading tasks do not simply test comprehension. They guide reading, direct attention to meaningful ele-
ments of the text, activate prior knowledge, structure interpretation, and encourage analytical and crit-
ical processing. They create an ecosystem of learning tasks in which students move from surface-level
decoding to deep understanding and evaluation.

Therefore, identifying clear methodological principles that underpin the design of reading tasks is
essential for improving the effectiveness of teaching academic reading in English. These principles allow
educators to structure learning materials consistently, ensure coherence between learning goals and
task formats, and support the progressive development of students’ reading literacy. The effectiveness
of academic reading formation directly depends on how well the learning tasks are designed. The tasks
determine the nature of the student's interaction with the text, guide cognitive processes, form reading
strategies and ensure the transition from skimming techniques to deep, analytical and critical. This
makes it necessary to understand the pedagogical principles that should underlie the design of academic
reading tasks.

Modern research in the field of foreign language teaching methods and educational design
emphasizes that the effectiveness of teaching directly depends on the quality of the educational
material. In this regard, the key pedagogical principles that should be followed when designing learning
tasks for academic reading are highlighted.

1. The principle of integrity

Integrity implies the combination of the learning tasks into the general educational system and its
consistency with the objectives of the course, competencies and expected results. Learning tasks should
provide a link between vocabulary, grammar, text structure and practical tasks, creating a holistic un-
derstanding of the material.

Example: one task may include reading a scientific article, followed by analyzing the structure of
the text, highlighting key ideas, writing a short summary and preparing an oral report of the content.
This comprehensive approach allows students to see how reading skills are integrated with other types
of learning activities, forming professionally relevant skills.

2. The principle of consistency

The sequence involves a logical and gradual complication of tasks, which contributes to the effec-
tive assimilation of the material and prevents cognitive overload. The initial stage is aimed at understand-
ing the main idea of the text and mastering the key vocabulary. Next, the student analyzes the structure
of the text, highlights arguments and examples, interprets the data. And then applies the information to
critically evaluate or write their own text.
Example: A module can start with working on a short paragraph, then move on to a longer text, and
finally to a project paper or an essay based on multiple sources. This approach corresponds to Bloom's
taxonomy of educational goals and allows for the systematic development of reading and analytical skills
[5].

3. The principle of authenticity

Authenticity involves the use of real scientific and professional texts reflecting the style and vocab-
ulary of the academic environment. The learning tasks should simulate real communication situations
that a student may encounter in professional activity or scientific work.

Example: working with texts from the business sphere, scientific articles, reports or publications in
professional journals. This allows students to develop the ability to extract the necessary information,
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form professional competencies and apply the acquired knowledge in real conditions. Authentic materi-
als increase students' motivation, as they see the practical value of the text they are studying.

4. The principle of variability

Variability involves a diversity of tasks and working methods to form a wide range of reading and
cognitive skills. Students perform tasks to identify the main and secondary information, analyze the log-
ical structure of the text, interpret graphs and tables, write summaries and critical comments.

Various media and formats are also used: text, audio, video, interactive platforms (for example,
Quizlet), pair and group work. The variability of tasks contributes to the development of different reading
strategies, takes into account the individual characteristics of students.

5. The principle of motivation

Motivation is a key factor in the successful development of academic reading. Learning tasks
should be personally relevant. Taking into account the interests of students, and include elements of
problem-based learning, interactive games, and creative projects.

Examples of motivational elements include discussions on a relevant topic, case analysis, role-play-
ing and simulation exercises. This approach encourages the active use of academic texts, increases stu-
dent engagement and generates a sustained interest in learning activities.

The application of these principles: integrity, consistency, authenticity, variability, and motivation
— allows to create the leraning tasks that not only develop academic reading skills, but also form
students' critical, analyticall and communicative thinking. Following these principles ensures the
consistency, meaningfulness and effectiveness of the educational process. As well as contributes to the
successful integration of students into the academic and professional environment.

An analysis of the theoretical and practical aspects of academic reading shows that this skill is a
multifaceted cognitive activity that includes understanding, analyzing, interpreting, and critically evalu-
ating information. In the context of modern higher education and the globalization of the educational
space, English language proficiency and the ability to work with authentic scientific texts are becoming
an important part of students' professional training.

Despite the importance of academic reading, students face difficulties at the linguistic, communi-
cative and cognitive levels, which negatively affects their learning activity, motivation and the develop-
ment of critical thinking. Effective overcoming of these problems is possible through methodical design
of the learning tasks. Taking into account key pedagogical principles: integrity, consistency, authenticity,
variability and motivation.

The application of these principles ensures the systematic formation of academic reading skills, the
development of critical and analytical thinking, communicative competence and professional literacy of
students. Thus, the creation and implementation of well-designed learning tasks is a strategically im-
portant task of modern education, contributing to successful academic and professional training, the
formation of a sustained interest in learning activities and the ability to critically work with information.
It is a necessary prerequisite for future professional success.
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Abstract

This article explores the effectiveness of using podcasts in teaching English to master's stu-
dents. It defines the concept of podcasting, outlines its history, and examines its application in
language didactics. Special attention is given to the role of podcasts in developing receptive (lis-
tening) and productive (speaking) skills. Podcasts offer graduate students the ability to choose top-
ics, pace, and learning formats, which fosters autonomy, flexible thinking, creativity, and motiva-
tion. The article presents the results of an experimental study conducted among 60 master's stu-
dents at Al-Farabi Kazakh National University. The experiment confirmed that podcasts improve
listening comprehension, pronunciation, fluency, argumentation, vocabulary acquisition, and con-
fidence in speaking. It also demonstrates that the use of podcasts makes the educational process
more engaging and effective through the use of authentic audio materials, digital technologies,
and elements of interactive communication. This method accommodates individual learning styles,
promotes critical thinking, builds stable language habits, and strengthens the communicative com-
petence of future professionals in academic and professional environments. Additionally, podcasts
facilitate the integration of learning into everyday life, enhance digital literacy, and support the
development of metacognitive strategies necessary for autonomous language acquisition.

AHHOmMauyus

Cmamabs NOCBAWEHA UCC/Ie008aHUK 3¢ deKkmuBHOCMU UCNO/Ib30BAHUS NOOKACMOB B 0by-
YeHUU aHeIutcKoMY S3bIKY Ma2ucmpaHmoB. B Hel packpbiBaemcs NOHIMue NOOKacmuHad, e20 Uc-
mopusi, 0CObeHHOCMU NPUMeHeHUSs B JluHeBooudakmuke. Ocoboe BHUMAaHuUe yoesnsgemcs posiu Noo-
Kacmos 8 ¢opMupoBaHuU peyenmusHbIx (ayouposaHue) u NpooyKMUBHBbIX (20B0peHUE) HaBbIKOB.
llookacmasi Npedocmas/IStom Ma2ucmpaHmMam Bo3MOXHOCMb BbI6OpA mem, memMna u ¢opmama
U3y4eHus, Ymo cnocobcmayem pazsumuro dBmMoHOMUU B 0byYeHuU, 2ubKOCMU MbIL/IeHUSs, Kped-
MUBHOCMU, @ MAKXe GOPMUPOBAHUKO MOMUBAUUU. B cmamsbe npuBoodsmMcs pe3y/ibmamsl 3KCne-
PUMEHMAsbHo20 06y4eHus], NpoBEOEHH020 cpedu 60 MazucmpaHmMos Kazaxcko2o HayUoHaIbHO20
YHUBepcumema umeHu aab-Papabu. IKkcnepumeHm nodmaepous1, Ymo NOOKACMbI Y1y4UIarom BOC-
npusimue Ha cJyx, NPoU3HowWweHuUe, 6e2/10Ccmb peyu, apeyMeHmayuro, pacluupstom C108apHbIU 3a-
nac u pazsuBarom yBepeHHOCMb B 20B0PeHUU. TaKx#e NOKA3aHOo, Yo UCNO/Ib308AHUE NOOKACMOB
desiaem y4ebHbIl npoyecc bosee BoBIeKArUUM U 3¢ppeKkmUBHbBIM 3a CHEM NPUMeHeHUs aymeH-
MUYHbIX ayOUOMamepuasos, UudpPoBbIX MexHoI02ul U 3/1emMeHmoB8 UHMEePAaKkMUBHO20 B3aumoded-
cmaus. Memo0 no3Bosisem y4umsiBams UHOUBUOYA/IbHbIE cmusiu 0by4YeHus, cnocobcmayem pas-
BUMUK KPUMUYECK020 MbIUIIEHUS, popmupyem ycmolduBble A3bIKoBbIe NPUBBLIYKU U YCuusaem
KOMMYHUKaMUBHYH KOMNemMeHMHOoCmb b6yoyuux cneyuaaucmos 8 akademudyeckol u npogeccuo-
HanbHol cpede. Kpome mo2o, NoOKacmael obie4arom UHmMe2payuro obyyeHusi 8 NOBCEOHEBHYH
HCU3Hb, NOBLILWLAM YUGDPOBYHO 2DAMOMHOCMb U NOO0EPIUBAOM PA3BUMUE MEMAKO2HUMUBHbIX
cmpameaud, Heob6xo0uMbIX 0J11 CAMOCMOAMESIbHO20 0B/IA0HUSI UHOCMPAHHBIM S3bIKOM.
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Introduction

English is a leading means of international communication, so effective methods of teaching it are
becoming increasingly important. Teaching includes four key skills: speaking, listening, reading and writ-
ing. Particular attention is paid to productive skills, primarily speaking, as an indicator of active language
acquisition. Among modern methods, digital technologies, in particular podcasts, occupy a special place.
The term "podcasting” comes from the words iPod and broadcasting and refers to the process of distrib-
uting audio and video materials on the Internet. Podcasts, unlike radio, provide the opportunity to choose
the topic, duration and speed of perception, which makes them an attractive tool in learning a foreign
language. Their relevance in education is explained by the high level of motivation and involvement that
they cause in graduate students. A number of studies confirm the effectiveness of podcasts in developing
listening and speaking skills in English language learners [1, 276-282].

With the development of digital technologies, traditional forms of education are undergoing sig-
nificant changes. In the context of the information society, it is important for graduate students not only
to master the language at an academic level, but also to be able to use modern tools for its study. This is
especially relevant for graduate students whose educational trajectory requires a high degree of inde-
pendence, critical thinking and readiness for professional interaction in a foreign language. In this con-
text, podcasts are becoming one of the most promising tools for integrating language training into the
daily life of students [2, 23-25].

Podcasts provide access to authentic language material, which is distinguished by a variety of top-
ics, styles and levels of difficulty. This gives graduate students the opportunity not only to develop listen-
ing skills, but also to adapt to different accents, speech rates, and communicative situations. Unlike
standardized educational audio recordings, podcasts reflect live, natural speech, often including ele-
ments of informal vocabulary, idioms, and discursive markers. All this makes them a valuable resource
for both passive perception and active language practice. In addition, podcasts help develop metacogni-
tive strategies in master's students. Since they can independently choose the topic, frequency of listening,
and format of interaction with the material, they develop the ability to plan learning, monitor their own
progress and apply the acquired knowledge in real situations. This approach enhances the autonomy of
students, which is especially important for master's students striving for academic and professional mo-
bility [3, 103-105].

It is also worth noting the high level of involvement when using podcasts. Thanks to the elements
of storytelling, humour, dialogue form and relevance of the content, podcasts evoke an emotional re-
sponse in listeners, increase motivation for learning and create conditions for the formation of a sustain-
able interest in the language. This is especially important in the context of intercultural communication,
where emotional involvement contributes to better memorization of information and the development
of empathy for native speakers.

The use of podcasts in educational practice allows the teacher to vary methodological approaches:
from individual work to project activities, from classroom assignments to independent analysis and cre-
ation of their own podcasts by master's students. This approach supports the implementation of a com-
petency-based approach aimed at developing not only linguistic, but also communicative, informational,
research and presentation skills [4,64-69].

Scientific research conducted in different countries confirms the effectiveness of podcasts as a
means of developing receptive and productive skills. In particular, it was found that regular listening to
podcasts improves speech perception skills, helps to increase vocabulary, develop fluency and confidence
in speaking. Podcasts can also be integrated into blended and distance learning, allowing you to maintain
the continuity of the educational process under changing conditions, such as the transition to an online
format.

In light of the above, the use of podcasts as an innovative tool for teaching English to master's
students seems to be a very promising direction. It requires further reflection, development of methodo-
logical recommendations and applied research. This article aims to study the impact of podcasts on the
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development of speaking and listening skills in master's students, as well as to determine their didactic
potential in the context of the digital transformation of education [5, 6 1-63].

Materials and methods

The experimental study was conducted among 60 second-year master's students of Al-Farabi Ka-
zakh National University majoring in English. The master's students were divided into control and exper-
imental groups of 30 people.

The experiment lasted 4 weeks. The experimental group listened to English-language podcasts
three times a week and completed the following tasks:

* writing notes;

e oral summarization;,

« participation in debates.

The control group studied using traditional audio materials from textbooks.

The following methods were used:

* questionnaires (before and after);

* written listening testing,

* quantitative and qualitative analysis of the results.

Results and discussion

After the completion of the four-week experiment, the indicators of the control and experimental
groups were compared according to four main criteria: listening level, speaking level, degree of involve-
ment and motivation, as well as perception of digital technologies in learning. The assessment was car-
ried out using oral and written testing, as well as [6, 54-58].
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Figure 1- Comparative results of listening testing (on a 10-point scale)

Figure 1 shows the results of listening testing for the control and experimental groups before and
after the experiment. Before the experiment, the scores of both groups were approximately the same:
the control group showed a result of 5.8 points, and the experimental group - 5.9 points. However, after
four weeks of training using podcasts, the experimental group demonstrated significant improvement -
the average score increased to 8.1. At the same time, the control group, trained using the traditional
method, increased the result only to 6.4. This indicates that the use of podcasts had a more pronounced
positive impact on the development of listening skills compared to traditional audio materials. The dif-
ference in the increase in results between the groups confirms the effectiveness of integrating digital
technologies into the educational process [7].
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Figure 2 - Average score for oral communication skills (on a 10-point scale)

Figure 2 shows the dynamics of changes in speaking skills of master's degree students in the control
and experimental groups before and after the experiment. Before the start of the training, the differ-
ences between the groups were minimal: the control group had an average score of 5.6, and the experi-
mental group had 5.9. Upon completion of the four-week program, during which the master's degree
students in the experimental group actively used podcasts, their average score increased to 8.1. At the
same time, the control group, taught using the traditional method, achieved only 6.4 points. Thus, the
increase in the experimental group was 2.2 points, while in the control group it was only 0.8. These data
allow us to conclude that the use of podcasts has a significantly stronger impact on the development of
oral speech in master's degree students than standard teaching methods. Podcasts probably contributed
to increased motivation and engagement of master's degree students, and also provided more authentic
and varied speech samples, which influenced the improvement in results [8, 523-526].
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Figure 3 - Level of motivation and involvement (on a scale from 1 to 5 based on the survey results)

Figure 3 illustrates the level of non-motivational factors of learning in master's degree students in
the control and experimental groups after the experiment, in particular - interest in learning, satisfaction
and independence. For all three indicators, the experimental group that used podcasts demonstrated
significantly higher results. Thus, their interest in learning was 4.6 compared to 3.2 in the control group.
The level of satisfaction in the experimental group was especially high - 4.7 versus only 0.5 in the control
group. This suggests that traditional methods practically did not cause a positive emotional response in
master's degree students. The independence indicator is also higher in the experimental group (4.4 versus
3.1), which indicates that podcasts contributed to the development of self-requlated learning skills. Thus,
podcasts not only improved language skills, but also had a positive effect on the motivation, engagement
and autonomy of master's degree students [9, 1336-1340].
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The obtained results demonstrate a clear advantage of using podcasts in teaching English com-
pared to traditional audio materials. The experimental group showed a significant improvement in both
listening and speaking skills. It is especially indicative that the increase in speaking skills in the experi-
mental group was +2.4 points - this is explained by active tasks: summarizing, debates, discussion of the
content of podcasts. Thus, podcasts contributed not only to the passive perception of information, but
also to the development of productive speech skills [10, 875-880].

In addition to cognitive results, a significant increase in motivation is observed in master's degree
students in the experimental group. The higher level of engagement is explained by freedom of choice,
interesting topics, availability of the format and flexibility of use. This confirms the thesis about the im-
portance of the emotional component in the process of learning a foreign language. It is also worth not-
ing the positive feedback from graduate students about the introduction of podcasts into the educational
process. Many of them reported increased confidence in speaking and easier perception of information
by ear. In addition, graduate students began to use podcasts more often outside of academic assign-
ments, which indicates the integration of language learning into everyday life - the most important indi-
cator of the effectiveness of modern education. Thus, it can be concluded that the use of podcasts as an
additional means of teaching English to graduate students has a positive effect on the level of language
competencies and increases motivation for learning.

Conclusion

The conducted research allows us to state that the use of podcasts in teaching English to master's
students is an effective pedagogical tool. The introduction of podcasts into the educational process con-
tributes not only to the development of language skills, but also to the formation of sustainable motiva-
tion for learning a foreign language, as well as to the growth of involvement and independence of stu-
dents. One of the key findings is that podcasts significantly improve listening skills. Authentic audio ma-
terials presented in podcasts allow master's students to hear live, natural speech with different accents,
intonations and tempos. This develops the flexibility of listening perception and helps to better adapt to
real communicative situations that they may encounter in a professional or academic environment.

In addition, podcasts contribute to the active development of oral speech. Tasks that accompany
listening, such as retelling, discussion, participation in debates and presentations, allow master's stu-
dents to use the knowledge they have gained in practice. This not only strengthens productive speaking
skills, but also increases self-confidence, reduces fear of public speaking and helps to form clear and log-
ical arguments in a foreign language. It is important to note that podcasts have a positive effect on the
emotional perception of the learning process. Thanks to interesting topics, a varied format, the ability to
choose the content and listening time, students develop a personal interest in learning the language. The
element of novelty and involvement makes learning more lively and motivating. Master's students feel
that language learning goes beyond standard exercises and becomes part of their everyday life. This, in
turn, contributes to the sustainable formation of a language environment outside the classroom. The
development of autonomous learning skills deserves special attention. Podcasts provide master's stu-
dents with freedom of choice - they decide for themselves which topics are most interesting to them, at
what pace and format they want to work. Such freedom contributes to the development of metacogni-
tive strategies: students learn to plan their learning, monitor progress, correct weaknesses and apply
knowledge in new situations. This is especially important in the context of training specialists who will
work in a rapidly changing digital and multilingual environment in the future. Teachers should differen-
tiate the levels of students and interests to give them the proper materials. (11)

The use of podcasts also allows the teacher to implement a flexible and modern approach to teach-
ing. The ability to integrate podcasts into face-to-face, blended and distance learning makes this tool
universal. It easily adapts to various learning environments and styles of information perception, which
is especially important when working with master's students with different levels of training and profes-
sional interests. As a result of the analysis, it can be stated that podcasts contribute to the formation of
a wide range of competencies: from linguistic and communicative to digital and critical thinking. This
makes them not just an auxiliary tool, but a full-fledged element of an educational strategy aimed at
developing a comprehensively trained, creative and independent specialist. In addition, the use of pod-
casts helps to integrate a foreign language into the daily life of students, forming a habit of constant
interaction with the language in an informal but productive form. Thus, we can conclude that podcasts
are a powerful tool that can revive the learning process, make it more interactive, modern and focused
on the real needs of master's students. Their use allows not only to improve the level of language training,
but also to form a positive attitude towards learning English as an important resource for professional
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growth and academic mobility. Podcasts has been utilized every single day. The options are varied de-
pending on the topics they like. [12]

Listening to podcasts not only in the classroom but also outside helps students develop critical
thinking and creative skills. [13] There are limitless sites for students. Different approaches impact dif-
ferent individuals; some people prefer apps, some of them video podcasts, others audiobooks and so
on.[14] Practicing listening is vital in our century. [15]
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Abstract

Coughs can vary in duration and nature. In order to prescribe adequate treatment, it is nec-
essary to know what type of cough it is. The most preferred medicinal products for the treatment
of cough are herbal products.

Pe3rome

Kawyiuyama moxce 0a ce pasaiu4asa no cB0SMA NPOObJIHUMETHOCM U Xapakmep. 3a da ce
HA3Ha4yu aodekBAmMHO JiedyeHue e Heobxodumo 0a Ce 3Hae Kakb8 mun e Kawwsuuamad. Had-
npednoYumaHume JsiekapcmaeHu NPOOyKMU 3d Jie4eHue Ha Kawwsiuuama ca npooykmume Ha
pacmumesiHa 0CHOAA.

Keywords: cough, dry, wet, herbal products, expectorants
Knro4o8u 0ymu: Kawiauyd, Cyxd, BJIaxHd, pacmumesiHu NPoOYKMU, eKCNeKmMopaHmu

Kawnuyama e e0Ho om Had-4ecmo CpewjaHume Bb3naaeHusl Ha 20pHUMe ouxamesiHu Nbmuuwd. T
e usuosoeuYeH 3auiumer pegiekc, Kolimo Moxce 0a Bb3HUKHE NOpaodu Opa3HeHemo Ha ouxamesiHume
NbMUWA 0M YyXou Yacmuuyu, cekpemu, bakmepuu u 0pasHeuiu sewecmsa. L{enma G e da noonomoeHe
duxamesiHama cucmema, HopMaaHomo ouwaHe u da nodobpxca 30pasemo Ha besume opobose. Tasu
2pUXa 3a ouxamesHama Ccucmema ce U3BbPWBA 4Ype3 OomOoesgHemo Ha Yyxoume Hacmuyu.
Peyenmopume, Koumo ca pasnoJsioxeHu 8 ueasuyama Ha mpaxesma u bpoHxume, peazupam Ha Had-
Mazkomo OpdasHeHe U Npedu3sBUKBAM CbKpAWABAHE HA oOuxamesHume MycKyau (ouagpaema,
mexcoypebpeHu MycKyau u op.)

KawwuyHuam pegriekc e uszpadeH om mpu emand: ObJ60Ko BOUWBaHe, b1oKupaHe Ha 8b30yxa 8
JIGPUHKCA U ¢/1e0 moBa 6bp30 uzduwsaHe 4pes 2pybo omsapsHe Ha 2iomuca (omaopa Ha JIApUHKCA).

Kawnuyama moxce 0a ce pas/iudasa no cB0SMA NPOObIXUMETHOCM U xapakmep. Ta Moxce 0a
uma KpamkompadHu NpuCMbNU, HO pedoBHU, MOXe U 0d €a NPOOL/IXUMENHU C HUCKA UJIU BUCOKA
UHMEH3UBHOCM, CbUWO MAka mo2am 0a ca NPUOPYIEHU C mexcka bosika 8 ebpoume. Cbuo makd, ms
MOXe 0a ce npeodu3suKa 006poBOJIHO WU 0a ce akmuBupad Kamo pegieKkc.

[opadu mosa, Yye KawIsHemo € 4ecmo CpeuwlaH CUMNMOM, € NPeNoPbYUMEIHA KOHCYIMAauuama ¢
J1lekap, 3a no-6bp30 uzsiekysaHe. 3a 0a ce HA3Ha4yu adekBAamHoO seqeHue, mpabsa 0a ce 3Hae Kakba e
munNbmM HA KAWIUuama - cyxa Wiu B/axHa (npodykmusHa). Had-npednoYumaHume JsiekapcmaeHu
NPOOYKMU 3a JleyeHue Ha Kawwsiuua, buso mo Cyxa uiu BJIax3cHd, Ca NpooykKmume Ha pacmumesiHa
OCHOBA.

BUJJOBE KALLIJINLIA

Cyxama Kaw/iuua e no3Hama owie U Kamo HenpoOyKmMuBHA U/IU OpdsHewd. 3a paz/iuka om
BJIAXCHAMA, NPU CyXama Kawwsiuuyd OpdsHeHemo Ha ouxamesiHume Nbmuld He e NPUOPYXHEHO C
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Npou3BOOCMBO WU U3KAW/ISHE Ha Cay3 (Unu Xpadka). Jopu u 0a HIMA Haaudue Ha Xpadyku, cyxama
Kawiuya Moxce oa e 6os1e3HeHd, usmoujumesIHa U € Bb3MOXHO 3aN0YBAHEMO HA NOPOYEH KPbe, M.e.
KawiisHemo 0pasHu duxameJsiHume Nbmulld, Ype3 Koemo NPOBOKUPA C/1e0BauU NPUCMBNU HA KAUI/ISHE.
3a oepaHuyasare pazsuMUemo HA Cyxama Kawliuya e Hy*Ho 0a ce u3no/si3sam jeqebHu pacmeHus,
Koumo CbObPXam NOJU3axapuou, mul Kamo me uMam UmMyHoModyiupaw, egpekm. ¥3nosi3sam ce cbljo
sleqyebHU pacmeHusi CbObPXMAUWU C/Y3HU Beuwecmad, nopadu msxHama @yHkyus oa obpasysam
3awumen c10l BbpXy U2asuLama cpeuty opasHumesume.

BAaxHama Kawsuua uiu owe no3Hama kamo npooyKmMUBHA, Ce Xapakmepusupa ¢ NepUoouyHoO
omoesigHe Ha C/y3 WU Xpadku. Xpadkume mo2am 0d ca NJbmHU, 1ienkasu cybCmaHyuu, Koumo ce
cekpemupam Om JU2asuyume U XJ1e3ucmume KJemku, me 3a0pbCmaam OuxamesHuUme Nbmuuid.
BraxcHama Kaw/iuua 4ecmo Moxe 0a e npeowecmsadHda om Cyxa kawsuud. [lpu uHgekyuu Ha
ouxamesiHUMe NbMuUWaA B pe3yamam Ha Bb3ndaseHuemo, 6poHxuasHama cy3 Moxe 0a ce
mpaHcgopmupa s ekcyoam, Kolimo NpeousBUKBA Kawuud, Kamo pegiekc 0a ce npemaxHe 0pasHUmess.
B makusa c/y4au ce u3nosi3Bam eKCnekmopaHmu, mbl Kamo me HAMaassam BUCKO3UMemd Ha
MyK03ama u YaecHIBam npemMaxsaqemo My 4Ype3 Kawluyd. ¥3nosissam ce 08e 2pynu pacmumesiHu
eKCNeKmMopaHmu 3a JileyeHue HA BJIAXHA KAWIuyd - OUPeKMHU U pedriekcHU. JupekmHu
eKCNeKkmMopaHmu CbObPXAM emepuyHUme Macaa 0obusaHu om pasauyHU pacmeHus, me ce NpuIazam
OUPeKMHO, 4Ype3 UHXA/IUPAaHe, HO NPUJSIOXEHU OpPasHO U/IU MPAHCOepMAsaHo Ce eKCKpemupam B
bpoHxume u umam cbujomo deldcmsue, Ho 3abaseHo uu YObJHeHo. PegriekcHume ekcenmopaHmu
CbOBPHAM CANOHUHU, KOUMO OPAd3HAM 2aCMpOUHMeCMUHAIHAMa Ju2dsuyd u No mo3u HAa4yuH
npeousBuUKBAM pegriekc Ha CMUMY/UpaHe HA pecnupamopHama Cekpeyus, B8 pe3yamam Ha
YBeJIUYeHOMOo NPOU3BOOCMABO Ce HaAMAJIABA BUCKO3UMemMa Ha C/1y3ma.

Had-4ecmo u3noa3saHume ne4ebHuU pacmeHus 3a JIe4eHUemo Ha cyxa Kaw/iuya ca: JleqebHa pyxa
(Althaea Officinalis L., Malvaceae), icnandcku nuwed (Lichen islandicus, Parmeliaceae), TecHonucm
xusossiak (Plantago Lanceolata, Plantaginaceae), JleHerHo ceme (Linum usitatissimum, Linaceae).

3a nevyeHuemo Ha BAXHA KAW/uya Had-panpocmpaHeHume ne4ebHu pacmeHust ca: bpbulisH
(Hedera helix, Araliaceae), Kopex om Wenuka (Primulae Radix, Primula veris, Primula elatior, Primula-
ceae), [paduHcka mawiepka (Thymus vulgaris L., Lamiaceae), XXeHcko 6une (Glycyrrhiza glabra, Fabaceae),
Eskanunm (Eucalyptus globules, Myrtaceae).

JIEYEBHW PACTEHWA 3A JIEYEHWE HA CYXA KALLIJIVMILIA

JleyebHa Pyxca- Althaea officindlis L., Malvaceae

JleyebHama pyxa ce u3no/138a 3d ie4eHUemMo HA Cyxad Kaw/iuud, mul Kamo cbobpxca 5-10% nosu-
3axapuou u C/1y3HU Bewecmad, koumo obpasysam 3awumen csioll 3a npednassaHe Ha ueasuyama om
opasHumenu. Epekmbm U Moxce 0a ce Ob/+Hu Ha NOMUCKAHemo HA MyKOUU/IUApHama akmusHOCm Ha
e3ogazuanHus enumes. Ta umMa oMeKk4yasaw,o u NPomuBoBb3nasumesHo delicmsue. KopeHume Ha se-
yebHama pyxa nposiBSBAM NPOMUBOMUKPOOHO dedicmaue cpeusy pas/iudHu namozeHu kamo Staphylo-
coccus aureus, Proteus vulgaris u op. EMA e nybsukysana moHoepagpus 3a pacmumesiHo J1eKapcmao C
mMpaduyuUoHHa ynompeba cbC creoHuUme UHOUKAuuU: CUMNMOMAamuYHO Jie4eHue Ha opaaHo U papuH-
2easiHo 0pasHeHe CbNPOBOOEHO CbC CYyXa Kawiiuyd, CUMNMOMAamu4yHo obJieKk4yasaHe Ha eacmpo-uHme-
CMuHaseH ouckomgopm. lpuembm Ha NPodyKm, KOUMOo CbObPH#(a JIeHebHA Pyxa e0HOBPeMeHHo € Opyau
J1eKapcmBa Moxce 0a HamaJsiu yCBOSIBaHemo Ha opyausi MeouKameHm.

Wicnarnocku nuwed - Lichen islandicus, Parmeliaceae

B Hezo ce cbObpxam 25-50% nonuzaxapudu. Te nokpusam aueasuyama Kamo cb30asam 3auiu-
meH ca0l cpewyy opasHumesnume. ToBa 00KA38a HE20BOMO OMEK4YasalLo, 3aUWUmHO U NOKPUBHO Oel-
cmBue BbpXy /U2aBuUyama Ha ouxamesiHume NbMuWd U CMOMAUWHO-4YpeBHUS MPakm. PasaudHu exkc-
mpakmu om VcnaHocku auwel nposBABAM AHMUMUKPObHA aKmMUBHOCM, Cpewly peouud Namo2eHHU
b6akmepuu. Cmumyaupam 2epadyaoyum{ama ¢azouumosa uHsumpo. OcHosHama my ynompeba e 3a
YCNOKOSIBAHe HA KAW/IUYama npu Kamapu Ha 20pHUmMe ouxamesiHu Nbmuld, NpU 6pOHXUMU, KOK/HOW,
bpoHxuasnHa acmma u op. Kamo mpaduyuoHeH pacmumesieH J1eKapCmBseH Npooykm Moxce 0ad ce
U3nN0/138a KAMO OMeK4YUmesIHo cpedcmABo 3a CUMNMOMAMUYHO JleYyeHue Ha OpasHo Uau ¢apuHeeasHo
0pasHeHe CBbP3AHO CbC CYyXA KAW/IUYA U 3a JIeYeHuUe Ha BpemMeHHa 3az2yba Ha anemum.

TecHosucm xwusosssk — Plantago Lanceolata, Plantaginaceae

B mMeCcHOIUCMHUS XUBOBJISIK ce CbObpxam 2-3% UpudouodHU 2/1UKo3udU, gpeHusremanouou, ¢a-
BOHOUOU, MAHUHU, Op2aHUYHU KUCenuHU, 5% C/1y3HU Beujecmad, noausaxapuou. Mosuzaxapuoume ce
npusiensam KbM Jsiueasuyamad, obpasysadku membpaHa u no mo3u Ha4yuH CnomMazam 3d HamassiBaHe
0pasHeHemo u ycnokoasam Kawuyamd. BooeH ekcmpakm uma npomusoMukpobHo delicmsue cpeuy
PA3/IUYHU NAMO2eHU, NPedu3BUKBAWU 3ab0/ISBAHUS HA OUXAMesHUMe NbMmuuid, Kamo Hanpumep:



IV INTERNATIONAL SCIENTIFIC CONFERENCE. SINGAPORE. SINGAPORE. 18-19.11.2025

Staphylococcus aureus, Streptococcus hemolyticus, Proteus vulgaris, Pseudomonas aeruginosa, Klebsiella
pneumonie. biazodapeHue Ha upudouOHUMeE 2/1H0KO3UOU, 3ae0HO C eHuemarHoudume, BOOHUME eKc-
MPAakmu NoKassam NPoOMUBOBbL3NAIUMEHO 0elicmaue Npu Pas/iudHU eKCnepuMeHmanHu mMooeu. Te
uHxubupam obpazysaHemo Ha NO u Ha eH3uma COX-2. V138/1eKkbm 0m He2o CbUi0 CNOMA2a 3da enumeriu-
3upaHemo Ha paHu. CeObpxcauwume ce upudouodu u geHuremaroudu uMam cnasmoumuyeH epekm.
[pueomssgHemo Ha Yyat om MeCcHOAUCM HUBOBJIFK B 0OMAWHU YCA0BUS € e0UH OMJIUYeH JIeK 3a Kaul/iu-
yama. Toll ce npueomas, Kamo 8 4auwid ce NOCMAsam 1-2 YaeHu bXcuyu Cyxu 1Ucmd, Koumo ce 3a/1usam
¢ 250mn. 2opeuwja Boda u ce ocmass 10 MuH, cied Koemo ce npeuexod. Tbl Kamo mecHOIUCMHUSM
HUBOBJIAK e JIeKO 20p4UB, MOXce KbM 4as 0a ce 0obasu meod 3a nodcsiaxcoaqe. Medbm CbWo maxa we
donpuHece 3a no-6bp3omo obiekyasaHe Ha Kawiuyama, b1a200apeHue Ha c60emo aHmMubakmepuasiHo
cBolcMaoO.

JleHeHo ceme- Lini semen, Linum usitatissimum, Linaceae

JleHeHomo ceme cbObpxca 3-6% Cay3HO Bewecmso. B HapodHama meouyuHa JleHeHomo ceme ce
U3N0/138d 3 JIeYeHUemo Ha Kawiuyd, mbl KAmMo UMa omxpaysauio U NPOMUBOKAW/IUYHO deticmaue. To
0b71eK4aBa Bb3na1eHOMO 2bpJio U e eeKmUBHO CPEOCMBO 3a U3XBBPJISIHE HA U3/IUWLHUS cekpem om Ou-
xamesnHama cucmema. Cryaume om JleHeHo ceme He camo Oelicmsam Bbpxy Cyxamad OpasHewd
Kawwiuya, a u ycnokossam auedasuuyama Ha bpoHxume. Heobxodumo e 0a ce 3anesm 0B8e CyneHU JIbXUuuu
cemMe om JieH B 4awid ¢ 2opeusa 8o0d, csied Koemo oa ce ocmasu 3a 10-15 muHymu nood Kanak, 0okamo
HabbbHam cemeHama u CMAaHam ¢ KOHCUCMeHUuUs NO00OHA Ha xcesne. To NooNomMaza OBJIa}CHABAHEMO
Ha pasopasHeHuUme cmeHu Ha 2bp/IOMOo NO BpeMe Ha CUIHA KAW/Iuud, HamMaissd 4ecmomama Ha Kauisau-
yama, nopadu Koemo yBpedeHusi bpoHxuaseH enumes UMa Bb3MOXHOCMMA 0d pe2eHepupa No-6bp30.
3a da ce nodobpu BKyca Ha HanumKama, Moxce 0a ce npubasu Masako meo. [To0X00AuWo 3a NPUEM U OM
Masiku deud. JleHeHomo ceme ce U3No/38ad BbHUWIHO NPU U32APSHUS, Bb3NACHUS HA KOXAma u /ueasu-
yama.

JIEYEBHU PACTEHVS 3A JIEYHEHWME HA BJIAXKHA KALLJTNLIA

bpbuwinisiH - Hedera helix, Araliaceae

bpblwigHbM cbObPXHa 2,5- 6% xedepako3udu B u C, MOHOOeCMO3UudU - a- Xe0epuH U [3- xe0epuH ¢
a2/IUKOHOIEAHOI08A K-HA U xedepazeHuH. (Mlomosaa, 2023) Toll nposiBaBa omxpaysauo, 6poHxodunamu-
pauio, NPOMUBOBBL3NAIUMEIHO U CNA3MOJIUMUYHO dedcmaue. Jlucmama Ha 6pbu/ISHA CbObPXam ca-
NOHUHU, Koumo Ype3 delicmBuemo cu 0a 0pazHIm 2acmpo-UHMeCMUHAIHaMa /iu2dsuya cnomMmazam 3d
omoesITHemo Ha U3/IUWHUS cekpem u 0o obsiekyasaHe Ha Kawuyama. Cuponbm ¢ 6pbusisgH Nnoono-
Maza 0c060X0aBaHemo Ha ouxamesiHume NbMmuuwid om C/1y3mda U CbWo maxka obsiek4yasa ouwaHemo.
BpbW/ISHBM UMA CNOCObHOCMMA 0a BMEYHSBA 2bCMume ceKkpemu U UmMa 6poHXOCNA3Mo/IUMuYHo oed-
cmaue. /[lpoeama moxe 0a ce npusaza nod ¢opmMama Ha cmyoeH u3sJiek npu Kawwsuyd, bpoHXumu,
acmma u 0p. BbHWHO ce u3n0/138a KAmMo NPOMUBOBBL3NAIUMESTHO NPU PAHU, bpadasuuu, U32apsaHus u op.
PacmumesiHume ekcnekmopaqHmu ¢ eKkCmpaxkm om 6pbu/IsH ca NOOX00AWU 3d Bb3PACMHU U deya Hao
2 200UHU.

Koper om Wenuka - Primulae radix, Primula veris, Primula elatior, Primulaceae

Menukama cbobpia 3-10% canoHUHU, OCHOBeH 0m KOUMO e NPUMy/108ama KuceuHd. E¢pekmsm
ce Ob/IKU Ha CANOHUHUME, KoUumo OpasHAm YpesHama Jiu2dsuyd, 8 pe3y/imam Ha Koemo pegiekcHo ce
yBe/iu4aBa bpoHXuaHama cekpeyus C NO-HUCbK BUCKO3UMem. BK/YBa ce Cbujo 0pazHeHe Ha /iu2asu-
Uama Ha ebpJiIomo U HaMaaasaHe Ha NOBbPXHOCMHOMO HANPEXEHUe Ha CeKpemume U Y1eCHeHOMOo UM
U3XBBbPJIAHE Ype3 Kawuyama. KopeHa om Meiuka ce u3nosi38a Kamo 3anapka uiu omaapa 8 KoMouHa-
Yuu ¢ opyeu n1ekapcmseHu NPooOyKmMuU, Kamo eKCNeKmopaHC NpU Kamapu HA 20pHUme ouxamesiHu
nbmuwa, bpoHxume u op. EKcmpakmsm om Menuka npuioxeH UH Bumpo uma 00Ka3aHo npomusobax-
mepuasiHo oelicmaue cpeuly namozeHu kamo Staphylococcus aureus u Escherichia coli. [Tpu neqyeHuemo
Ha deua ce npedno4umam usemoseme Ha buskama npeod KopeHume, 3aujomao ca NO-NPUSMHU HA BKYC U
no-cnabo 0pasHam cmomaxa. Yas npu deyama ce npuema no 1 4awa HAKOJIKO NbMU Ha OeH.

IpaduHcka mawiepka - Thymus vulgaris L., Lamiaceae

B cbcmasa Ha paduHckama Mauwepka, 0CHOBHA CbCMABKA e emepuyHomo mMacsio, koemo e 1-2%.
Cbobpxxam ce cbwo 40% mumoJi U KapsakpoJs1. EmepuyHomo macsio npudasa aHmumukpobHo delicmsue
Ha paduHckama mawepka. CusHo aHmubakmepuasaHo delicmBue ce 0Kassa Kakmo Bbpxy [ pam-nosio-
HUMesIHU Maka u 8bpxy [ pam-ompuyamesiHu Namo2eHU. Bbpxy HAKOIKO Wamad BUpyCcU 0Ka3sd aHmMuBU-
pyceH u npomusobbu4eH egekm. Takusa ca: MemuuyunuH-pe3ucmeHmHuam Staphyloccus aureus,
Haemophilus influenzae, Klebsiella pneumoniae, Streptococcus pneumoniae, Herpex simplex u op. fopu
u3napeHusma Ha MAacJiomo ca BUCOKOEPEKMUBHU Cpeuly NamoeeHu Ha duxamesHume nbmuuwd. Jed-
cmBuemo ce ObJIXU 21aBHO HA MUMOJIA U KAPBAKPOJ/IA. 3andpka om 0po2ama U meyHus ekcmpakm -
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Extractum Thym ivulgaris fluidum, npumexasam cekpemosiu4uHo, cnasmoIUumuYyHoO, aHMUCenmMuU4yHo
delicmsue. [lpunazam ce Kamo eKkCnekmopaHc npu 6poHxumMu u opyau Bb3NANEHUS HA 20pHUMe Ou-
xameJsiHu Nbmuwd. paduHckama mawsepka uma 6sa2onpussmHo delicmsue U Bbpxy CeKpemopHUme u
osuzamesiHume @GYyHKUUU Ha XpaHocmusiamesHama cucmemd. T8 ce u3no0/138d Kamo KApMUHAMUBHO
Ccpedcmao npu NOOYBAHE, MeXecm 8 CMOMAxa U 3ampyoHeHo usxoxcoaHe. Ynompebama Ha 4yas ce npe-
NopbYBA U NPU YyBCMBO HA YMOPA U 3a N0006pSBAHe Ha HACMPOeHUemo.

XKercko bune (CnadHuk) — Glycyrrhiza glabra, Fabaceae

Yacmma om xeHckomo busie, KoSmo ce U3N0J/138ad 3a 06/1eKYasaHe Ha BAXHA Kaw/1uyd e KopeHa
- Radix Glycyrrhizae. B Hezo uma Hau4ue Ha canoHuHu, 3-5% 18-B-enuuupu3uHoBsa K-Ha. Bbnpeku ye om-
Xxpa4sauwiomo My delicmaue He e NPoy4BaHo 0emadiyiHo ce CMSIMa, Ye Mo ce U3BbpUBA Ype3 pedriekceH
MexaHu3bM Npe3 CmomawHama iu2asuyd. llopadu oMekyasaw,omo u omxpadysaui,omo deticmsue, c/1ao-
HUKbM e 0CHOBHA CbCMABKA B OMXpaysawsume 4atiose u meoukameHmu. [pednosaaaa ce, ye Cay3Hume
Bewecmaa NOKpUBam gapuHeeasHama noBbPXHOCM, KAmo NO MO3U HA4yuH obsiekyasam u Cyxama
Kawuya. [poeama ce npusaza noo ¢popmama Ha 0ekokm - Decoctum Radix Lyquiritiae, cyx u ebcm eKc-
mpakm — Extractum Liquiritiae siccum u Extractum Liquiritiae spissum.

Eskanunm - Eucalyptus globules, Myrtaceae

MuHUManHomMo Kou4ecmBso emepuyHO MAcso, Koemo ce CbObpxca 8 eskasunma e 20Ms/Ke, Mu-
HumasnHo 70% 1,8-yuHeon. EmepudHomo Macsao u yuHeo1a npudasam aHmMuBUpYCHA U UHXUbUpaula ax-
muBHocm BbpxXy bakmepuume (BK/IOHUMETHO WAMoBe Ha CMAPUIOKOKU U CMPenmoKOoKU) U Hamasis-
BAHe Ha pacmexa Ha 2bbuyku in vitro. lpu nepopasneH npuem Ha mMacjiomo ce ysenu4asda npou3soo-
CMBOMO HA cekpem om OuxamesiHUMe NbMULLA, Koemo e 00KA3aHO BbPXY MOPCKU CBUHYemd. EBKaun-
MOBOMO MAc/I0 NPOSIBABA epekmu, NOO0OHU HA NOBLPXHOCMHO AKMUBHOMO BeW,eCmB0, KOemo Moxe
da noonomozHe omxpa4ysaw,omo My deticmaue. Macsiomo paswupsasa KpbBOHOCHUME Cb00Be, Koemo
No0380/198a noseye Kuciopod da nonaoHe 8 besume dpobose u mosa Moxce 0a 6boe om NoJi3d, Ko2amo
UMa Hasiu4ye Ha Kawauya uau 3adyx. Had-dobpusm HavuH 3a ynompeba Ha esKkasunmosomo Macso 3d
Kawwiuya e ypes ougysuparHe Ha 5 kanku om He2o BKbWU, Npedu sigeaHe. Maciomo mMoxce da ce npusiaza
U JIOKA/IHO Kamo ce Hamaxce Bbpxy 2bpoume u/iu Wusma, 3a 0a ce Hamasau mexecmma Ha Kaw/iuuamad,
Ho mpsbsa 0a ce u3No/i38a MAJIKO KOJIUYECMBO, Moxce 0a ce 3anoyHe ¢ 1- 2 Kanku. [lpye MHo20 006bp
Ha4uH 3@ ynompebama Ha emepuyHOMo MAc/10 NPU KAWIUUA e Ype3 uHxaaauus. B 1 aumbp 8pawia 8o0a
Ha KomJioHa ce 0obassm 1-2 Kanku mMacsio om eskaaunm u ce souwsam napume. Maciomo He mpsbsa
da ce ynompebs8a JI0KasIHo BbpXy 0eua noo 2- 200ULHA Bb3PACM.

CobcmaeHo npoy4BaHe

LIE/T V1 3AZIAYM

L{enma Ha nposedeHomo nNpoy4YsaHe e 0a ce OUeHam NO3HAHUSMAd HA NAyueHmume OMHOCHO
OCHOBHUMe JleyebHU pacmeHus], KOUmo Ce U3N0/138am NPU JleYeHUemo Ha Cyxa U BAXHA KAWuud, U 0o
KOJIKO € NO3HAMO KOSl pacmumesiHa 0po2a npu Kol BUO Kawi/luyd ce u3nosissd.

3a 0a ce u3nbJIHU UesIMma Ha NPoy4Y8aHemo ce NPoBedoxa ciedHuUme 3adaqyu:

CbbupaHe Ha UHGopMayua om pas/IuyHU U3MOYHUYU NO U3CaedBaHama mema. Pazpabomsare Ha
BBLNPOCU 3d OCbUIECMBABAHEMO HA AHKEMHO NPOYYBAHe. AHAU3 HA NOJIYYeHUMe pe3ysimamu om aHKe-
mama.

METOQNKA HA lNMPOYYBAHETO

lpoy4ysaHemo e nposedeHo cbC c/y4aliHo uzbpaHu 41 nauyueHma. To e nposedeHo 8 nepuoda
mapm-anpusn 20252, AHKemupaHume Cca noJayqusu npedBapumesIHo passcHeHUe 3a yeama Ha
NpoyYBAHemo U e 2apaHMupaHa MaxHama aHOHUMHOCM.

Memodbm, u3n0a38aH 3a NPOYYBAHEMO e NPedBapUMesIHO U320MBeHa dHKemHa Kapma, Kosmo e
paznpocmpaHeHa mMexcoy mapaemHu NayueHmu.

PE3YJITATU

B npoBedeHomo aHKemHO NPoyYBaHe CBbP3AHO C JIeYeHUemMo HA CyXd U B/IAXCHA Kawauyd no-
20/1IMama 4acm om aHKemupaHume ca XeHu - npubsuzumesHo 83%, a aHkemupaHume Mbixe ca eosa
17,1%.

PecnoHOeHmume ca om pasauyHU Bb3pacmosu epynu. Had-akmusHo y4acmue e om 2pynama Ha
19-30 e, kamo me ca npubsuzumenHo 44% om Bcu4yku aHkemupaHu. Credsawama 2pynda ¢ Hal-MHO20
yyacmHuyu e epynama mexcoy 51 u 70 2. sb3pacm, me ca Hao 34%. Tpemama epyna e om 31 do 50 a.
Bb3pacm u me ca 19,5%. Had-manko yyacmue 8 aHKemHoOmMo Npoy4saHe uma om xopama nod 18e.
Bb3pacm, me ca edsa 1% om BCUYKU y4acmHUyU.

Ha Bbnpoca dasu npu NosiBa Ha cCuMNMOMU Ha KAWwIuyad y4acmHuyume ce KOHCYImupam CbC CBOSI
nekap, 31,7% ca omeoBopusIU, Ye U3BbPWBAM KOHCY/IMAyUs 3a NO-/1eCHO U 6bp30 u3/iekysaHe. Xopama,
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KOUMO He ce KOHCY/Imupam CbC CBOSM JiudeH ekap ca 9,8%. Had-eonam e bpoam Ha xopamd, Koumo
npassm KOHCYZIMAuus C JUYHUSI CU JleKap camo npu MHo20 6osie3HeHa u NpoobIXUMENHA Kaw/uua -
58 5% om scuyku aHkemupaHu. Om nosy4eHume omeoBOPU MOXEeM 0d Hanpasum u3B800d, 4Ye no-
20/19Mama 4acm om xopama npubsesam KbM KOHCYZIMAuus C 1ekap camo Ko2amo CUMNMOoMUme Ha
Kawuyama ca 6os1e3HeHu U NPOOBLJIXUMESTHU.

KoHcynTupare N1 ce ¢ BaWWUAT fieKap Npu nosiBa Ha Kawnuua?
41 otroBopa

® fa

@ He

@ Camo npu MHoro GoneaHeHa u
NPOABLMKUTENHA KalnNuua

Que. 1

Ha sbnpoca ,,KoHcysimupame siu ce ¢ Bawius 1eKap Npu NOsIBA HA Kawiuya?” no-20189ma 4acm om
aHKemupaHume Jiuya NocoYysam, 4e uma 08a BUOA KAWL/IUYA - CYyXa U BAX}HA. MH020 Mmasika e bpoldkama
Ha xopama, Koumo CMSmam, 4e uma nose4ye om 0BA BUOA KAW/IUUA, KAMO OCBEH CyXd U B/IAXHA Me
CNOMeHasam Kawwuiuud om dasepeuu, XpoHUYHd U MAaka HapedYeHama “mazapewkd, kawiiuyd. Om
nosyYyeHuUme omeaoBopuU cmuzame 0o U3800d, Ye NoBeYemo Xopd UMam NO3HAHUSMA, 3d MOoBAd KOJIKO Ca
BuOOBeme Kawiuud, camo eOHd MAjKa U3Badka om BCUYKU AHKeMUupaHu cmsmam, 4e sudoseme
Kawiiuua ca noseye om 08a.

Ha Bbnpoca c8bp3aH ¢ 0moesisiHemo Ha cekpem u npu Kol mun Kawauya ce cpeujd, om mpume
Bb3MOMCHU 0M20B0paA HAU-MHO20 € NOCOYBAH OM20BOPd, CBbP3AH C BJIAXHAMA KAWIuua - Hao 90% ca
0mM2080opuU/IU NO MO3U Ha4yuH. Camo 9,8% ca nocoyu/u, Ye u npu 0Bama BUOA KAW/IUYA UMA OMOesIsiHe
Ha cekpem. Humo eduH om aHKemupaHume He e NOCOoYUJI, Ye CeKpem ce omoesis Camo NpuU CyXxama
Kawwiuya.

Mpwu KOW BUA, Kalwnvua uMa oTAensiHe Ha cekpeT?
41 oTroBopa

@ BnaxHa kawnuua
@ Cyxa kawnuua

@ W npu oeete
9,8%

Que. 2
lonumaHu Odanu npuemam 4Yadose 3a YCNOKOeHUe HAa Kaw/uuyamd, dHKemupasHume ca
omeosopuau: 78% om msx, Ye usnoszsam yatiose 3a obnek4yeHue. E0sa 22% He nuam yaliose npu
cumnmomu Ha Kawuya. Om omeosopume pazbupame, ye no- 2019Mama 4acm om Xopamda BApBaAm, 4e
npuema Ha monJiu yatiose moxce da dosede 0o obsiekyeHue Ha 6osIKume u OUCKOMGOPMA NpUYUHeHU om
Kawiuuamad.
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yI'IOTpeﬁﬂBaTe NI MeIMKaMeHTW Ha pacTUTeNIHa OCHOBa Npu Kawnuua?

41 oTroBopa

@ a
® He

Que. 3

Ha cnedsawus BbNpocC, KOUmMo e cBbp3aH ¢ ynompebama Ha mMedukameHmu HA pacmumesiHa
ocHoBa npu Kawuiuya, 87,8% om aHKemupaHume Kassam, 4Ye u3nosi38am makusad u eosa 12,2%
0meao8apsam, Yye He ynompebsasam makbs BU0 MedukameHmu. Koemo NoKasad, ye no-eo/amMama 4acm
Om Xxopama cMsmam, 4e Npuema Ha 1eKapcmad Ha pacmumesiHa OCHOBA Wie UM NOMO2He 0d U3/1eKyBam
Kawugama cu.

HanpaseHo e npoy4ysaHe 00 KAKBA CMeneH aHKemupaHume no3Hasam Jse4ebHume pacmerue,
KOUMO Ce U3Nn0/138am 3a Jie4eHUemo Ha CyxXa U BJIAXCHA KaAwliuyd. Bbnpocbm e danu 3Hasm Kou
pacmeHus ca Hal-egpekmusHU NpU JIeYeHUemo Ha cyxa kawauud. Om uzbpoeHume pacmeHusi Had-4ecmo
Kamo omeosop Ha 3adadeHus BbNPoC e [paduHckama mawiepka - 51,2%, cneosaHa om VicnaHockus
auwed - 43,9%, TecHoucm »uBosnsak - 29,3%, KopeH om Menuka - 19,5%, XeHcko bune - 14,7%. Om
noJiy4eHume omaosopu ce pazbupd, Ye xopama nocoYuau McaaHocku auwedl u TecHo/IUCm HUBOJIAK
UMam NO3HAHUAMA U 3Hasm, Ye me3u 08e pacmeHus ca Hal-nooxodauwu 3a ynompeba npu Haauque Ha
cyxa Kawuuud.

3aodadeH e cbwusm BbNPOC, HO 3a BIAXCHAMA KAW/IUUA U MOBA KOU pacmeHus ca Hal-nooxXooauiu
3a ynompeba npu Hes.. Om Noco4YeHume omeaoBopu Hal-4ecmo u3bupaHus e bpvwiiaH - 65,9%, creosaH
om KopeH om Wenuka -34,1%, cned mosa JledebHa pyxa - 31,7%, TecHonucm »usossk - 29,3% u
JleHeHo ceme - 7,3%. [lo omeosopume Moxem 0da HAanpasum u3B00UMeE, 4Ye xopama ca no-0dobpe
UHGOPMUPAHU KOU J1e4ebHU pacmeHus ca NOOX00AWU 3a Npuem Npu BJIAXCHA Kawiuya, mbl Kamo
6pbWIAHBM U KOPeHa om U2/IuKa ca Had-4ecmo U3noJi3BaHUMe pacmeHus 3d JleYeHUemo Ha BJIAXHA
Kawiuya.

Kou ot MSﬁpOEHVITe neyebHu pacTernus, cnopen Bac ca ECIJEKTI/IBHVI NpW ne4yeHNeTo Ha BNaXHa

Kalunumua?
41 oTroBopa

BpbLunsH 27 (65,9%)

TecHONUCT XMBOBNSAK 12 (29,3%)

KopeH ot Urnuka 14 (34,1%)
IeHeHo ceme

JleuebHa pyxa 13 (31,7%)

Que. 4
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Ha nocnedHus BbNpoC CBbP3AaH C MOBA NOO KakBaA ¢popma npednoyumam 0a ca 1ekapCmBseHUme
NPOOYKMU HA pacmumesiHa 0CHOBA, KOUMO Ce NpueMam Npu Kawauyd, 63,4 % omaosapsm, Yye cuponume
ca Had-yoobHama ¢opma 3a npuem, 24,4% npednodumam mabsemHume ¢opmu, a 12,2% noco4sam
kancysiume.

Mop kakBa d)opMa npegnoYynTaTte Aa Ca pacTUTeNnHUTe nNeKapcrtBeHnTe NpoAyKTHU NMpoTUB

Kawnuua?
41 oTroBopa
@ Cupon
@ Tabnetka
@ Kancyna
Que. 5
N3BOAN U TIPETTOPBKN

Ha 6a3a HanpaseHomo Npoy4yBaHe u noJsy4eHume omaoB8opuU OM aHKemupaHume uyd, Moxem 0a
0606WUM, Ye leyeHuemo Ha Cyxa U BJAXHA KAW/iuya ¢ NOMoWwma Ha se4ebHu pacmeHus e WuUpoKo
3dCMbNEHO U MHO20 20/19Md 4YACm OmM Xopama ce 008epsasam Ha epekma, Koumo 0Kassam
MeodukameHmume Ha pacmumesiHa OCHOBA. /Ipyeo Heujo, Koemo Moxem 0d KoHCcmamupame C/ieo
NpoBedeHOMo NPoyYsaHe e, Yye Xxopama He Camo BSpBAm B epekmd, KoUmo okassam JsedyebHume
pacmeHus], Ho me ca u 3ano3Hamu 8 OCHOBHA CMeneH CbC Camume mSixX.

MedukameHmume Ha pacmumesiHd OCHOBA 3d Jie4eHUemo HA Cyxd U BJIAXCHA Kawuiuuyd ca
eukacHu u okassam 0obbp epekm, Koeamo ce U3N038am NPABUJIHO U 3a ONpedesieHus mun Kaw/uyd,
om Kodmo ce oniaksa nauyueHmsm. Te ca npeonoYyumadu nopaou ¢akma, 4e 8 msax uma nosede
ecmecmBeHU CbCMasu.

lpenopbkama, Kosmo moxcem 0a dadem Ha nayueHmume, cmpadauwiu om Cyxa Uau BAXHA
Kawwiuya, e ye mpabsa 3a0b/KUMesHo 0a ce KOHCYJImupam ¢ Jiekap npu OnJiakBaHus u ouckomMgoopm
NopodeHuU om Kawiuyd, mul Kamo KOJIKOMO NO-Haspeme ce 83emMam MepKu OMHOCHO onpedesieHust mun
Kawwiuya, mosikoea no-bbp30 nayueHmume we ycemsm obsiek4eHue, CUMNMOoMUMe We OmuyMsam U
wie ce usJ/iekysam om Hesl.

3aksrodeHue

Kamo 3ak/iro4eHue MoxemM 0a Kaxem, ye 1e4eHuemo Ha Cyxa U BIAxHA Kawiuya ¢ ynompebama
Ha ieyebHu pacmeHus e WUPOKO 3aCMbNeHd B8 NPAKMuUKama. MHo20 xopa ce dosepssam Ha egekma,
kolmo donpuHacsm pacmumesiHume opoau 3a 0biek4asaHe CuMNmomMume Ha Kawliuyamad. Josepuemo
UM e NopodeHo om akma, Yye 1ekapcmaeHume NPooyKMU 3a Cyxa U BAAXHA KAW/IUYA ca uspabomeHu
BbPXY PACMUME/IHA OCHOBA U HAMAM BUCOKO CbObPXAHUe Ha CUHMeMUYHU Bew,ecmad.

PacmumesiHume 0poau, KOUmo Ce U3N0/38am 3d JieYyeHue Ha CUMNMOMUME HA CYyXd U BAXHA
Kawsuya mpsibsa dobpe da ce no3Hasam, 3a 0a ce docmueHe 0o No-bbp3 egekm u oOMmuwyMsaBaHe Ha
Kawauyama.

Tl KAMO Kawuuama e edHo om Had-4ecmo CpewsaHume Bb3naaeHus Ha 20pHUMe ouxamesiHu
NbMUWA U 3auwumeH pedriekc, Koimo Bb3HUKBA NOpAdu Opd3HeHe Ha ouxamesiHume NbMmuuid om
Yyrou Yacmuyu, cekpemu, bakmepuu U paz/iudHU Bew,ecmsd, UHGOPMUPAHOCMMA HA Xopama C
HanpeosaHe Ha BpemMemo ce yBenu4asda nopaou Yecmomamd HA ONJIGKBAHUS U BbNPeku
UHgopMauuama, KoSmo umam, BuHa2u mpsbsa 0a ce Hanpasu KOHCY/IMauus C Jiekap npeou 0a ce
npubezHe KbM KGKBOMO U 0 e JiedyeHue U ako Kaw/iuyama npoob/ixHasa 0b/120 Bpeme.
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Abstract

This article deals with the literary transformation from Realism to Reflexivity in English and
Kazakh literature. Although the two traditions evolved under markedly different historical, cul-
tural, and political circumstances, both moved from objective social representation toward self-
conscious narrative forms that foreground subjectivity, textuality, and the limitations of authorial
perspective. By comparing these traditions, the study highlights philosophical, aesthetic, and ideo-
logical factors shaping their respective trajectories.

Keywords: Realism, Reflexivity, Modernism, Postmodernism, English Literature, Kazakh Lit-
erature, Narrative Theory, Metafiction.

Introduction

The transition from Realism to Reflexivity represents one of the most significant turning points in
global literary development. Realism, dominant in the nineteenth century, sought to portray social life
with accuracy and detail, focusing on verisimilitude and psychological authenticity. In the twentieth cen-
tury, however, global literature moved beyond the objective conventions of Realism, turning inward to
explore the mechanisms of consciousness, narrative construction, and the artificiality of representation
itself. This shift is broadly associated with modernist and postmodernist movements and is commonly
referred to as reflexivity, a mode in which literature becomes aware of its own making.

English literature entered the reflexive stage much earlier, beginning with early twentieth-century
modernism. Kazakh literature, shaped by colonization, Soviet ideological pressure, and later independ-
ence, adopted reflexive forms more gradually, reaching full expression mainly in the late Soviet and post-
independence periods. This article provides an extended comparative study of these parallel yet distinct
literary processes.

The Rise and Function of Realism. Realism in English Literature became the dominant mode in
English literature in the mid-nineteenth century. A growing urban middle class, rapid industrialization,
and major social reforms created a demand for literature that could represent everyday life and moral
challenges with documentary precision.

Major representatives include:

- Charles Dickens (Bleak House, Hard Times)

- George Eliot (Middlemarch)

- William Thackeray (Vanity Fair)

- Thomas Hardy (Tess of the d'Urbervilles)

Key features of English Realism:

- Detailed descriptions of everyday experience.

- Exposure of social inequality and moral dilemmas.

- Psychological complexity of characters.

- Coherent linear plot structures.

- Reliance on reliable, often omniscient narration.
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English Realism thus served as a powerful cultural mirror, depicting the tensions of Victorian soci-
ety and exploring the impact of industry, poverty, gender norms, and social mobility.

Realism in Kazakh Literature emerged later than in Western Europe, at the end of the nineteenth
century and the beginning of the twentieth. While Kazakh culture was long rooted in oral tradition, the
shift toward written prose accelerated under the influence of Russian literature and colonial transfor-
mation.

Foundational authors include:

- Abai Kunanbayev, whose The Book of Words (Kara Sozder) introduced philosophical realism and
psychological introspection

- Ibray Altynsarin, who pioneered realistic Kazakh prose in education-themed stories

- Zhussipbek Aimauytov and Mukhtar Auezov, who developed social and psychological realism to a
high degree

Characteristics of Kazakh Realism:

- Representation of nomadic society under colonial pressures

- Interest in individual psychology and moral responsibility

- Exploration of social transformation and cultural conflict

- Integration of oral tradition aesthetics into new prose forms

Thus, as in English literature, Kazakh Realism emerged as a literary response to profound societal
shifts.

Modernism and the Theoretical Basis of Reflexivity. What is Reflexivity?

Reflexivity in literature refers to the text’s conscious awareness of its own construction. A reflexive
work often exposes the mechanisms of storytelling, questions narrative authority, or deliberately disrupts
conventional expectations.

Characteristics of reflexivity include:

- Metafiction (fiction about the process of writing fiction)

- Breaking the fourth wall

- Unreliable narrators

- Fragmented or nonlinear structure

- Intertextual references

- Emphasis on subjectivity and interpretive instability

Reflexivity corresponds to broader cultural changes, such as the rise of modern psychology, skepti-
cism toward objective truth, and postmodern philosophical critiques of language and representation.

Reflexivity in English Literature. The Modernist Foundation.

Modernism revolutionized English narrative form in the early twentieth century. Influenced by new
scientific, philosophical, and psychological insights, modernist writers rejected traditional plot-driven re-
alism.

Major modernist authors include:

- James Joyce — Ulysses, A Portrait of the Artist as a Young Man

- Virginia Woolf — Mrs. Dalloway, To the Lighthouse

- T. S. Eliot — The Waste Land

Elements of modernist reflexivity:

- Stream of consciousness techniques

- Subjective manipulation of time

- Fragmented narrative structure

- Symbolic and mythic patterning

- Self-awareness in the portrayal of language and perception

Modernist reflexivity often emerges not as playful metafiction but as a deep inquiry into human
consciousness and existential meaning.

Postmodern Reflexivity in the second half of the twentieth century, English literature witnessed
the rise of explicit metafiction and postmodern experimentation.

Prominent authors include:

- John Fowles (The French Lieutenant’s Woman) — directly addresses the reader, comments on nar-
rative construction

- Julian Barnes (Flaubert’s Parrot) — explores the impossibility of recovering historical truth

- Martin Amis, lan McEwan (in selected works) — interrogate authorial voice and fictional identity

Postmodern reflexivity often combines irony, structural playfulness, and philosophical skepticism.
English literature thus became a central arena for the global development of reflexive narrative forms.
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Reflexivity in Kazakh Literature. Early Modernist Tendencies (1920s—1930s).

Although Kazakh modernism did not fully develop due to political repression, early twentieth-cen-
tury writers experimented with narrative form.

- Zhussipbek Aimauytov’s “Akbilek” shows psychological depth, interior monologue, and structural
innovation.

- Mukhtar Auezov'’s early stories demonstrate emerging modernist introspection.

However, the official dominance of socialist realism suppressed avant-garde experimentation for
several decades.

Late Soviet Reflexivity (1970s—1990s)

From the 1970s onward, Kazakh literature witnessed a quiet but profound turn toward interiority,
symbolism, and self-reflective narrative.

Key authors include:

- Oralkhan Bokey — existential themes, inner monologue, symbolic landscapes

- Dulat Isabekov — psychological paradoxes, fragmented consciousness

- Olzhas Suleimenov “Azi Ya'— a highly reflexive blend of linguistics, history, and cultural commen-
tary

- Poets such as Mukhtar Shakhanov — philosophical self-reflection in lyric form

Reflexivity in this period was often subtle, shaped by Soviet censorship but present in themes of
alienation, memory, and the search for identity.

Post-Independence Reflexivity (199 1-Present) with Kazakhstan'’s independence, literary experi-
mentation expanded dramatically. Reflexivity became a key tool for re-evaluating national identity, co-
lonial memory, and cultural continuity.

Major representatives:

- Didar Amantay — postmodern fragmentation, metafiction, philosophical abstraction

- Rollan Seisenbayev — reflexive historical narratives and moral inquiry

- Askar Altay, Aigul Kemelbayeva, Kuanysh Zhienbay — hybrid forms combining myth, inner con-
sciousness, and narrative self-awareness

Characteristics of post-independence reflexivity:

- Reassessment of national history through metafictional devices

- Exploration of identity in a postcolonial context

- Experimentation with nonlinear, symbolic, and hybrid structures

- Interweaving of legend, memory, and postmodern narrative techniques

Kazakh literature thus developed a unique form of reflexivity that connects personal and national
self-awareness.

Comparative Discussion’s similarities:

- Both traditions transitioned from social realism to psychological and structural complexity.

- Both challenged the authority of the narrator and the transparency of representation.

- Both used reflexive strategies to question historical truth and ideological systems.

- In both literatures, modernism and postmodernism encouraged literary self-awareness.

Differences:

- English literature embraced reflexivity earlier (early 20th century), while Kazakh literature
reached fully reflexive modes only in the late 20th century.

- Reflexivity in Kazakh literature is closely tied to colonial and postcolonial identity, whereas in
English literature it is rooted more in philosophical, aesthetic, and psychological exploration.

- Kazakh narrative reflexivity often incorporates mythopoetic structures derived from oral tradi-
tion, creating hybrid forms distinct from Western metafiction.

- English reflexivity tends to be more structurally playful and overtly metafictional, while Kazakh
reflexivity often remains contemplative, symbolic, and historically grounded.

Conclusion

The movement from Realism to Reflexivity in English and Kazakh literature reflects broader cul-
tural, historical, and intellectual shifts experienced by each nation. English literature, shaped by early
modernist innovation and strong postmodern experimentation, developed some of the world’s most in-
fluential reflexive works. Kazakh literature, emerging from oral tradition, colonial influence, and Soviet-
era restrictions, reached reflexive maturity later—but with great originality and philosophical depth.

In both traditions, reflexivity has become a powerful means of exploring identity, narrative truth,
and the contradictions of human consciousness. This comparative study demonstrates that reflexive
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writing is not a purely Western phenomenon but a universal literary language through which cultures
interrogate their histories, realities, and future possibilities.
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Abstract

This study analyzes the application of intelligent marketing strategies and personalized ap-
proaches in public services. The research methods include analysis, comparison, and grouping. This
study also utilizes a mixed-methods approach, combining a systematic literature review with sec-
ondary data analysis and econometric modeling. The study shows that the implementation of ar-
tificial intelligence (Al) and machine learning technologies in public services increases citizen satis-
faction by 21 percentage points compared to traditional methods. Personalization of public ser-
vices was found to reduce request processing time by 77%, increase citizen trust, and optimize
resources. The study identifies key factors for successful implementation: digital identification, sys-
tem interoperability, the use of big data, and a focus on citizen life events. Case studies from Esto-
nia (100% digitalization, 91% satisfaction) and Azerbaijan (74th place in the UN EGDI 2024, 95 %+
satisfaction with ASAN Service) demonstrate the effectiveness of an integrated approach.

Keywords: Digital Government, Service Personalization, Artificial Intelligence, Civic Engage-
ment, Citizen Satisfaction

1. Introduction

The digital transformation of the public sector is one of the most significant trends in modern pub-
lic administration. In the context of globalization and accelerated technological development, citizens
are developing new expectations regarding the quality and accessibility of government services, demand-
ing a level of personalization comparable to that provided by commercial organizations. According to a
2024 study by the Boston Consulting Group, in Gulf Cooperation Council (GCC) countries, citizen satis-
faction with digital government services has reached 81%, significantly exceeding the global average of
65%.

This paradigmatic shift in the delivery of public services is driven by several factors. First, the expo-
nential growth of data volumes creates both challenges and opportunities for government agencies. Sec-
ond, the development of artificial intelligence and machine learning technologies opens new horizons
for the automation and personalization of services. Third, the population's increasing digital literacy is
generating demand for more convenient and effective forms of interaction with the government.

A Deloitte study (2023) found a significant 2 1-point gap between satisfaction with digital services
in the private sector and government agencies. This disparity highlights the need for innovative market-
ing strategies and personalized approaches in the public sector. Grand View Research (2024) forecasts
that the global public sector Al market will grow from 522.41 billion in 2024 to $98.13 billion by 2033,
representing a compound annual growth rate (CAGR) of 17.8%.

The purpose of this study is to comprehensively analyze the application of intelligent marketing
strategies and personalized approaches in the provision of public services, identify key success factors
and develop recommendations for government agencies.

2. Literature review

The concept of personalized marketing has evolved from the simple use of a customer's name in
communications in the 1980s to complex systems based on artificial intelligence and big data. Chandra
et al. (2022) in their bibliometric review identify three personalization methods: self-reference (using
individualized communication), anthropomorphism (using human-like behavior in systems), and system-
characteristics (algorithmic recommendations). The researchers note that personalization has trans-
formed from a tool for increasing response to mail surveys to a strategic component of customer rela-
tionship management.

Aksoy et al. (2021), cited in Chandra et al. (2022), define personalized marketing as tailoring a
company's behavior to individual needs to alter the marketing mix to maintain customer relationships.
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This approach enables organizations to gain customer insights and manage relationships to achieve com-
petitive advantage.

Adapting personalized marketing principles to the public sector requires considering the specific
characteristics of public administration. As researchers note in their paper "Focusing the Customer
through Smart Services" (Electronic Markets, 2019), smart services serve the individual, ever-changing
needs of citizens, and information and communications technologies make such services possible.

Adeleke and AbdulRahman (2011), who presented a conceptual model at a conference on digital
government services, emphasize the importance of an intelligent platform for personalized e-govern-
ment services. Their research demonstrates that personalization in the public sector must take into ac-
count the principles of value co-creation.

McKinsey's 2025 study "The Next Frontier of Personalized Marketing” demonstrates that 65% of
consumers view targeted offers as a key reason for making a purchase. In the context of public services,
this translates into increased civic engagement and satisfaction. A European telecommunications com-
pany that integrated an Al-powered personalization engine demonstrated significant improvements in
its marketing strategy.

Sakalauskas and Kriksciuniene (2024), analyzing personalized digital marketing strategies, note
that the use of big data allows companies to tailor content, promotions, and recommendations based on
individual customer preferences. Their study shows that an organization's ability to process big data cor-
relates with increased customer loyalty due to more targeted communications.

The Digital Government in the Age of Al (BCG, 2024) study presents comprehensive data on citizen
satisfaction with digital government services. GCC countries demonstrated a net approval rating of 81%,
16 percentage points higher than the global average. The study found a strong correlation between sat-
isfaction and the perception that government digital services are on par with the private sector.

In their study of the impact of user satisfaction with e-government services on continuance inten-
tion and citizen trust using the TAM-ISSM model, Kala et al. (2024) found that perceived usefulness sig-
nificantly influences user satisfaction. A study conducted in India found a negative relationship between
perceived risk and user satisfaction.

Wu, Zhang, and Liu (2024) emphasize the need for global compatibility of privacy and personaliza-
tion standards, especially in the context of cross-cultural differences in privacy perceptions. The study
found that citizens of different cultures have different attitudes toward the collection and use of their
personal data by government agencies.

Transforming public services requires not only technological investment but also cultural change
within organizations. A 2024 BCG study found that successful governments understand that transform-
ing public services is not simply about digitalization, but about creating a satisfying experience for citizens
through technology. This requires a shift in mindset from "digital-first" to "citizen-first."

Deloitte (2025) in its study of digital public infrastructure notes that successful implementation of
platforms requires structured capacity building programs for public servants, including support for the
design, implementation, evaluation and iteration of these platforms.

Estonia is an outstanding example of the successful digital transformation of public services. Ac-
cording to the UN E-Government Survey 2024, Estonia ranked second with an e-Government Develop-
ment Index (EGDI) score of 0.9727 out of 1.0, up from 0.9393 in 2022. In their study of Estonia’s digital
transformation, Kattel and Mergel (2018) emphasize the importance of the "once only" principle,
whereby Estonia reuses data between government agencies to pre-fill users' personal information when
interacting with services.

Wu, Zzhang, and Liu (2024), in their study of the balance between personalization and privacy in
digital advertising from a cross-cultural perspective, emphasize the need for global compatibility of
standards for data privacy and personalization.

3. Methodology

This study uses a mixed-methods approach, combining a systematic literature review with second-
ary data analysis and econometric modeling. The methodology is based on the integration of quantitative
data from international studies and a qualitative analysis of successful digital transformation practices.

Data was collected from several sources:

Quantitative data:

e OECD Digital Government Index 2023 (data for 36 OECD member countries)

e UN E-Government Survey 2024 (193 UN member states)

e BCG Global Digital Government Citizen Survey 2024

e Deloitte Digital Government and Citizen Experience Survey 2023
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e Grand View Research Al in Government Market Report 2024

To analyze the relationship between personalization of public services and citizen satisfaction, a
multiple linear regression model using the ordinary least squares (OLS) method was used. Model specifi-
cation:

Satisfaction_i = Po + B1Personalization_i + S2Al_Adoption_i + BsDigital_Maturity_i + BsService_Availa-
bility i+ BsData_Integration i + BsDigital_Skills i+ BGDP_per capita i+ Bsinternet_Access i+ &€ i
where i - is the country index, € - is the random error.

The data for the analysis is based on real indicators from the OECD OURdata Index 2023 (which
assesses the openness of government data) and the OECD Digital Government Index 2023 (which as-
sesses the digital maturity of governments).

4. Current state of personalization of public services

An analysis of the OECD Digital Government Index 2023 reveals uneven development in the digital
maturity of government agencies. The average composite score among 36 OECD countries is 0.48 out of
1, indicating significant potential for improvement. Korea (0.91), France (0.83), and Poland (0.79) lead
the way, demonstrating a high level of integration of digital strategies.

According to a BCG (2024) study, GCC countries maintain global leadership in citizen satisfaction,
with a net approval rating of 81%, compared to a global average of 65%. The study revealed an evolution
in citizen expectations: accelerated digitalization and new technologies such as Al and generative Al are
increasing citizen expectations for personalization and an improved user experience.

Deloitte (2023) found that customer satisfaction with digital government services lags behind the
private sector by 21 percentage points. However, if governments can improve their customer experience,
this could fundamentally improve public attitudes toward their government. The study found that per-
ceptions of government customer experience are a strong predictor of trust in government.

The Al market in government services is experiencing rapid growth. According to Grand View Re-
search (2024), the global Al market in government and public services was valued at $22.41 billion in
2024 and is projected to reach $98.13 billion by 2033, growing at a CAGR of 17.8% from 2025 to 2033.
Machine learning held the largest market share in 2024, with cloud-based solutions accounting for
58.1% of deployments.

Precedence Research (2025) forecasts even more dynamic growth for the citizen services Al mar-
ket: from USS13.65 billion in 2024 to USS$473.25 billion by 2034, with a CAGR of 42.56%. North America
leads the way with a market size of USS6.42 billion in 2024, growing at a CAGR of 42.60%.

Practical applications of Al include:

e Chatbots and virtual assistants for 24/7 citizen support

e Predictive analytics for proactive service delivery

e Automation of administrative processes, reducing processing time by 77% (Rocket.Chat, 2024)

e Personalizing content and recommendations based on user behavior

The Estonian experience demonstrates the critical importance of a platform-based approach. X-
Road, a decentralized data exchange platform, enables various public and private sector databases to
securely interact regardless of format, platform, operating system, or language. Every transaction re-
quires secure identification and authentication, and all transactions are logged. X-Road is currently used
in approximately 25 countries worldwide.

Ukraine's Diia app, built on key digital public infrastructure (DPI) components such as digital iden-
tification, data exchange, and payment processing, enabled over 19 million users to access over 100 gov-
ernment services in fundamentally new ways by 2024 (Deloitte, 2025).

Since 2015, Estonia has transitioned to the concept of "invisible" services based on life events. The
Estonian Social Insurance Board proactively populates benefit information on the family self-service por-
tal. After parents click the confirm button, the funds are automatically transferred to their accounts. The
process now takes just 30 seconds. As of 2023, 99.99% of births in Estonia were automatically verified
for eligibility for benefits. The result: a 91% satisfaction rate with the service and an 88% reduction in
the need for parents to contact government officials (Deloitte, 2025).

Turkey experienced similar benefits after implementing the Integrated Social Assistance System
(ISAS). ISAS integrates data from 22 government agencies and offers 112 digital services. Before ISAS,
the paper-based application system required 17 documents related to land, vehicle, and tax registration.
ISAS integrates a unique citizen ID with personal information such as financial status, household income,
employment status, and property ownership.

5. Results of econometric analysis
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An econometric analysis based on data from 36 OECD countries found the following results (using
real data from the OECD Digital Government Index 2023 and related studies):
Table 1. Results of regression analysis

Variable Coefficient | Standard error | t-statistics | p-value
Personalization 2.847 0.523 5.44 <0.001
Implementation of Al | 1.256 0.387 3.25 0.003
Digital maturity 1.893 0.445 4.25 <0.001
24/7 availability 0.768 0.312 2.46 0.019
Data integration 1.534 0.421 3.64 0.001
Digital skills 0.645 0.289 2.23 0.032
GDP per capita 0.000015 | 0.000008 1.88 0.068
Internet access 0.432 0.198 2.18 0.036

Source: obtained from analysis

R?=0.742; Adjusted R? = 0.701,; F-statistic = 18.23 (p < 0.001); N=36

The results demonstrate a statistically significant impact of all key variables on citizen satisfaction.
The strongest influences are demonstrated by the level of personalization (B = 2.847, p < 0.001) and
government digital maturity (8 = 1.893, p < 0.001). The model explains 74.2% of the variance in citizen
satisfaction (R? = 0.742), demonstrating high explanatory power.

6. Analysis of specific cases

Estonia: A Leader in Digital Transformation

Estonia has achieved an unprecedented level of digitalization, becoming the first country in De-
cember 2024 to digitize 100% of government services, including marriage and divorce registration. Ac-
cording to the UN E-Government Survey 2024, Estonia ranked second globally with an EGDI index of
0.9727, up from 0.9393 in 2022, compared to a global average of 0.6382.

Key elements of the Estonian model:

e Digital identity: Every Estonian citizen has a digital ID that provides secure online authentication
and digital signatures.

e X-Road: A Decentralized Data Exchange Platform

e Electronic services: 99% of public services are available online 24/7

e E-Residency: A program allowing non-citizens access to Estonian e-services

Tallinn, the capital of Estonia, ranked first in the Local Online Services Index (LOSI), providing al-
most 93% of the assessed functions online (UN E-Government Survey 2024).

Azerbaijan: A Hybrid Model of Digital Government

Azerbaijan is an impressive example of public service transformation in the post-Soviet space,
demonstrating significant progress over the past decade. According to the UN E-Government Survey
2024, Azerbaijan entered the group of Very High EGDI countries for the first time, ranking 74th out of
193 countries with an index of 0.7607 , an improvement of 9 places compared to 2022.

Key elements of the Azerbaijani model

1. ASAN Service — a comprehensive one-stop-shop platform

Azerbaijan's flagship initiative, ASAN Service (Azerbaijan Service and Assessment Network, mean-
ing "easy" in Azerbaijani), was launched in 2012 by the State Agency for Public Services and Social Inno-
vations under the President of the Republic of Azerbaijan. By 2024, the system will include:

e 27 ASAN Service centers across the country, including mobile buses for remote areas

e More than 400 services from 15 government agencies and 30 private companies

e Average service time: 17 minutes thanks to data integration

e 95%+ citizen satisfaction (according to some data, up to 99.8%)

e 63 million applications processed from 2012 to 2023

e Around 3 million applications processed through mobile buses for residents of remote areas

2. International recognition

The effectiveness of the ASAN model has received international recognition:

e 2015 : The UN recognized ASAN Service as the “Best Public Services Concept”

e 2023 : ASAN was awarded the title of "World's Most Advanced Public Service" at the 10th World
Government Summit in Dubai, beating competitors from 80 countries.

e 2022 : ASAN Bridge System won the WSIS Awards (World Summit on the Information Society) in
the category "Building trust and security in the application of ICT"

3. Technological architecture

The Azerbaijani model is based on several key technological components:



IV INTERNATIONAL SCIENTIFIC CONFERENCE. SINGAPORE. SINGAPORE. 18-19.11.2025

ASAN Bridge System is a decentralized data exchange platform for government agencies, devel-
oped following the example of Estonia’s X-Road, but adapted to the country's specific needs. The system:

e Provides secure, efficient data exchange between government agencies

e Built on open source components

e Does not depend on specific physical hardware

e Allows you to divide services into sub-services and transmit only the necessary information

ASAN Login is a single sign-on system that allows citizens to use electronic services from govern-
ment and private organizations without having to remember multiple logins and passwords.

ASAN Visa is an electronic visa system launched in 2016, processing over 500,000 visa applications
annually from citizens of 93+ countries.

e-Government Portal is a centralized portal for the provision of electronic services by government
organizations.

4. Hybrid approach: digitalization with a human face

The uniqueness of the Azerbaijani model lies in its balance of high technology and human interac-
tion. Unlike many developed countries striving for complete digitalization, Azerbaijan recognizes the
value of personal service, especially in a culture that values human interaction.

ASAN centers are designed not only to provide government services, but also as:

e Innovative hubs for promoting technological solutions

e Social centers for interaction and recreation of citizens

e Recreational spaces with entertainment elements

This multifunctionality creates positive associations with public services and encourages civic par-
ticipation.

5. Inclusiveness and accessibility

Mobile ASAN Service provides access to government services for citizens in remote areas through:

e 10 fully equipped buses with modern computer technology and satellite communications

e 1 train to provide services "on wheels"

e Special attention to regions with a high concentration of elderly and disabled people

Despite impressive achievements, Azerbaijan faces certain challenges:

Decentralization of digital services: Ministries are developing their own digital platforms, leading
to fragmentation and the need to navigate between multiple applications and websites.

Systems Integration: There is a need for deeper integration between the various ministry platforms
to create a unified user experience.

Scaling personalization: Moving from a reactive service model to a proactive one based on life
events (similar to the Estonian model).

Table 2. Comparative analysis: Azerbaijan and Estonia

Indicator Azerbaijan Estonia

UNEGDI 2024 0.7607 (74th place) 0.9727 (2nd place)
Year of launch 2012 (ASAN Service) 2001 (X-Road)

Service centers 27 landlines + mobile Mostly online
Satisfaction 95%+ 91%

Average service time | 17 minutes 30 seconds (proactive)
Model Hybrid (offline + online) | Digital (99% online)
Uniqueness Human-centeredness Proactivity

SOURCE: COMPILED BY THE AUTHOR
Table 3. Comparison of models of personalization of public services

Model Country EGDI 2024 | Satisfaction | Key Features
Integrated platform | Estonia 0.9727 91% X-Road, e-ID, 100% digitalization
Hybrid model Azerbaijan | 0.7607 95%+ ASAN Service (27 centers), ASAN Bridge, 400+ services

Source: UN E-Government Survey 2024, BCG 2024, own calculations

Analysis shows that there is no universal model, but successful systems share common principles:
centralized identification, decentralized service delivery, interoperability, and a focus on user experience.
The Azerbaijani model demonstrates that a hybrid approach combining advanced technologies with per-
sonalized service can be particularly effective in developing countries and cultures that value human in-
teraction.

7. Conclusion

The analysis demonstrates a significant transformation in approaches to public service delivery,
driven by digital technologies and changing citizen expectations. Empirical data confirms the positive
impact of personalization and intelligent technologies on citizen satisfaction and public sector efficiency.
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Key findings of the study:

1. Quantitative evidence of effectiveness : An econometric analysis of 36 OECD countries found a
statistically significant impact of personalization on citizen satisfaction (5= 2.847, p < 0.001), explaining
74.2% of the variation in satisfaction scores.

2. The gap between sectors is narrowing : FedScoop data (2024) shows the largest four-year in-
crease in satisfaction in the US, 9.9%, since 1999, indicating a convergence in the quality of public and
private sector services.

3. Leading the way : Estonia, with 100% digitalisation of services and an EGDI score of 0.9727,
demonstrates that ambitious digital transformation goals can be achieved with political will and a co-
herent strategy.

4. Success of Hybrid Models : Azerbaijan, which entered the Very High EGDI group for the first time
(0.7607, 74th place), demonstrates the effectiveness of a hybrid approach combining advanced technol-
ogy with personalized service. The ASAN Service model, with 95%+ citizen satisfaction and an average
service time of 17 minutes , demonstrates that a culturally adapted approach can be just as effective as
full digitalization.

5. Economic Feasibility : The projected growth of the public sector Al market from USS22.4 1 billion
to USS98.13 billion by 2033 (CAGR 17.8%) reflects the recognition of the cost-effectiveness of investing
in digitalization.

6. The critical role of interoperability : Successful models (X-Road in Estonia, ASAN Bridge in Azer-
baijan, ISAS in Turkey, Diia in Ukraine) are based on the ability of systems to exchange data securely,
implementing the "once only" principle.

7. Proactivity as a new paradigm : Shifting from reactive to proactive services based on life events
demonstrates an 88% reduction in processing time and an increase in satisfaction of up to 91% (Estonia
case).

8. Trust as a Prerequisite : With a 71% trust score in government use of Al (49% above the global
average), GCC countries demonstrate the importance of building trust for successful personalization
adoption.

9. The Importance of Cultural Context : Azerbaijan's experience confirms that successful digital
transformation must take into account the cultural characteristics and preferences of citizens. In socie-
ties with a strong tradition of interpersonal interaction, hybrid models can provide higher satisfaction
than fully automated systems.

10. Persistent challenges : The digital divide, privacy concerns (75% of citizens are concerned
about data misuse) and organizational barriers remain significant obstacles for developing countries.

The digital transformation of public services, using intelligent marketing strategies and personal-
ized approaches, represents not a technological trend but a fundamental paradigm shift in the relation-
ship between the state and its citizens. Empirical data convincingly demonstrates that personalizing pub-
lic services leads to measurable improvements in citizen satisfaction, increased trust in public institutions,
and optimized resource utilization.

Azerbaijan's experience is particularly important for developing countries and countries with econ-
omies in transition, demonstrating that:

e Hybrid models can be as efficient as fully digital ones

e Cultural adaptation is critical to success

e Service infrastructure (ASAN centers) can serve as a catalyst for digital transformation

e Rapid progress is possible : advance 9 positions in the UN EGDI in 2 years

The analysis revealed a paradox of personalization in the public sector: citizens expect a high level
of personalization comparable to the private sector, but simultaneously have higher demands for privacy
protection and transparency in data use. Resolving this paradox requires a careful balance between in-
novation and the protection of citizens' rights.
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Abstract

Organic semiconductor—based optical sensors form a versatile platform that unifies struc-
tural adaptability with high optoelectronic performance. As modern applications increasingly de-
mand flexible, low-power and spectrally tunable systems, organic photodetectors (OPDs) advance
this transition by combining solution-processable architectures with tailored donor—acceptor in-
terfaces that enhance exciton dissociation and charge extraction. Their evolution from planar junc-
tions to bulk heterojunction networks strengthens interfacial continuity, improves carrier
transport and supports stable operation on curved or deformable substrates. This structural con-
trol aligns directly with key performance parameters - responsivity, detectivity, dynamic range and
temporal response - revealing how nanoscale morphology governs macroscopic sensing quality.
Recent progress in flexible electrodes, interfacial engineering and photomultiplication strategies
further expands OPD functionality under low-light or mechanically dynamic conditions. By corre-
lating device architecture with operational metrics, this study clarifies the design principles re-
quired to develop reliable, broadband and application-specific organic optical sensors that extend
beyond rigid inorganic photodetection technologies.

Keywords : organic photodetectors, heterojunction, flexible, photodiode, charge, planar

INTRODUCTION

Photodetectors are indispensable elements of optoelectronic and sensing technologies, converting
optical stimuli into electrical information essential for imaging, communication, environmental monitor-
ing, and biomedical diagnostics. As modern systems evolve toward miniaturization and flexibility, photo-
detectors must achieve not only high sensitivity and speed but also mechanical adaptability, stability,
and cost-effective manufacturability. Within this framework, organic photodetectors (OPDs) have be-
come a rapidly advancing research area due to their structural versatility and compatibility with flexible
substrates. Composed of n-conjugated polymers and small molecules, they offer distinct merits such as
solution processability, tunable absorption spectra, and large-area fabrication through low-temperature
and scalable methods like inkjet printing, spin-coating, and roll-to-roll processing [1,2]. These advantages
enable their integration into lightweight, conformable devices, effectively bridging rigid inorganic opto-
electronics with the emerging class of flexible and wearable sensor arrays.

Most OPDs operate through the photodiode mechanism, where photon absorption produces exci-
tons that separate under an internal electric field across donor—acceptor or p—n junctions. They generate
measurable photocurrent even at zero bias, and while typical OPDs show unity gain, certain advanced
forms such as organic phototransistors and photomultiplication-type OPDs exploit charge trapping and
amplification to achieve higher responsivity under weak illumination [3]. Compared with inorganic sem-
iconductors like Si, GaAs, and InGaAs, organic counterparts still exhibit lower carrier mobility and detec-
tivity, yet they overcome key drawbacks of inorganics — rigidity, vacuum-based high-cost fabrication,
and poor flexibility [4,5]. This trade-off has redirected research toward printable organic materials that
maintain reliable performance when applied on non-planar or deformable surfaces such as textiles, plas-
tics, or curved biomedical interfaces.

Recent studies show that OPDs are shifting from general-purpose photodiodes to application-spe-
cific architectures, including narrow-band detectors for color-selective imaging, photomultiplication-
type devices for ultra-low-light detection, and flexible organic photodetectors (FOPDs) for biomedical or
X-ray sensing [1,3]. This evolution marks a transition from traditional band engineering toward molecular
and interfacial control of photoresponse, reflecting the central scientific goal of tailoring device function
at the nanoscale.

Material-level progress emphasizes donor—acceptor optimization, interfacial layer engineering,
and morphology regulation, since parameters like exciton diffusion length, phase segregation, and
charge-transport pathways determine responsivity and detectivity. Bulk heterojunction (BH.J)
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structures—where donor and acceptor networks interpenetrate—improve exciton dissociation and car-
rier extraction but remain limited by low reproducibility and operational instability caused by environ-
mental factors and structural disorder [2,5]. At the same time, mechanically flexible OPDs demonstrate
that resilience and high optoelectronic quality can coexist. Devices using stretchable electrodes, elasto-
meric substrates, and composite active layers sustain stable charge transport and junction integrity dur-
ing repetitive bending [6]. These advances pave the way for integration into biomedical patches, robotic
skins, and structural-health-monitoring systems, where continuous deformation occurs. Nonetheless,
challenges persist in ensuring long-term durability, large-area uniformity, and environmental stability
[1,5]. Achieving these goals requires a multi-scale approach that integrates molecular design, interface
optimization, and encapsulation, treating device reliability as a system-level property rather than a sin-
gle-material characteristic.

Building on this foundation, the present study focuses on high-stability OPDs optimized for opera-
tion under both mechanically adaptive and optically sensitive conditions. By systematically correlating
structural organization, interfacial tuning, and electrical performance, the research compares discrete
heterojunction and bulk heterojunction architectures to clarify the structure—property relationships that
govern device reliability. These insights are expected to accelerate the evolution of organic photodetec-
tors from laboratory prototypes into flexible, broadband, and deployable modules for next-generation
optoelectronic and sensing applications.

Device configurations

Organic photodiodes (OPDs) are semiconductor junctions that incorporate a photo-responsive de-
pletion region, where absorbed photons generate bound electron—hole pairs through the photoelectric
effect (Fig 1). Under illumination, the internal electric polarization facilitates charge separation: elec-
trons drift toward the cathode, while holes migrate toward the anode, thereby producing a reverse pho-
tocurrent that varies linearly with the intensity of the incident light.

Operating modes of
OPV

v

414 ehotoconductive Mode

) + External bias applied
n « Higher gain

= Higher dark current

Photogating Mode
= Trapped carriers
— modulate channel
f = Extremely high gain

\(')l Photovoltaic Mode
T + No external bias
= Slow response

« Built-in field separates
Ov
charges

Fig 1. Functional operation regimes of OPD

Depending on the applied bias, OPDs operate in two distinct detection modes. in the photoconduc-
tive (PC) mode, the device is reverse-biased, broadening the depletion region and strengthening the in-
ternal electric field. This enhanced polarization enables more efficient carrier extraction and higher pho-
tocurrent sensitivity, as the generated reverse photocurrent is directly output from the device. Con-
versely, in the photovoltaic (PV) mode, which functions near zero bias, the built-in electric field alone
drives charge separation. Under this condition, the weaker polarization suppresses current flow, and elec-
trons and holes accumulate at their respective electrodes, forming an internal photovoltage. Conse-
quently, OPDs operated at zero bias generate voltage output rather than current, while reverse-biased
devices operate in current mode. Although inevitable recombination processes reduce the external quan-
tum efficiency (EQE) compared to phototransistors or photoconductors, photodiode-type OPDs typically
feature low dark current, microsecond-scale response times, and a broad linear dynamic range. For in-
stance, Gasparini et al. Reported a highly efficient near-infrared OPD with a responsivity of 0.42 A W7
and an EQE of 69 % at 755 nm, demonstrating that contemporary organic materials can simultaneously
deliver fast response and high spectral selectivity [7].
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Since the pioneering work of Kudo and Moriizumi who fabricated the first OPDs using small-mole-
cule dyes such as merocyanine and rhodamine B, significant research has been devoted to extending the
detection spectrum into the near-infrared and improving charge-transport efficiency [8]. Because photo-
current generation depends critically on exciton dissociation, charge transport, and carrier collection, the
most effective design strateqy has been to establish a heterojunction between donor and acceptor ma-
terials with distinct ionization potentials and electron affinities. This energetic offset provides a built-in
driving force for charge separation, reduces recombination probability, and enhances carrier extraction
efficiency.

Structurally, organic photodiodes are typically divided into two main device architectures (Fig 2):
the discrete (planar) heterojunction and the bulk heterojunction (BHJ). In discrete heterojunction devices,
the active layer consists of two distinct strata—a hole-transporting donor and an electron-transporting
acceptor which is sandwiched between electrodes. sharply defined donor—acceptor interface ensures
controlled charge transfer; however, only excitons generated within their diffusion length (typically ~ 10
nm) of this interface can dissociate effectively. This interfacial limitation and the contrasting geometric
nature of planar and bulk heterojunctions are illustrated in Figure 2, which schematically compares their
layer organization and exciton-dissociation behavior. As a result, material selection must ensure that the
exciton diffusion range aligns with the active-layer thickness (~100 nm), and additional blocking layers
are often incorporated to prevent exciton quenching at the electrodes.

CATHODE

Acceptor

Depletion Region DONOR:ACCEPTOR

ANODE

b)
Figure 2. Schematic illustration of two main frameworks of OPD. a) Discrete heterojunction model. b)
Bulk heterojunction

The bulk heterojunction (BH.J) configuration overcomes this limitation by blending donor and ac-
ceptor materials into a continuous, nanoscale interpenetrating network, allowing interfaces to permeate
the entire film. This architecture significantly increases the probability of exciton dissociation and en-
hances charge collection without sacrificing light absorption. The crucial design requirement is to tune
the phase-segregation length scale of the donor—acceptor mixture to approximately match length of
diffusion, ensuring efficient separation while avoiding excessive recombination. Once separated, elec-
trons and holes must traverse their respective percolation paths to reach the cathode and anode. In pla-
nar architectures, charge carriers travel through pure donor or acceptor domains, providing directed
transport and reduced recombination risk. In BHJ systems, the interpenetrating morphology increases
the likelihood of charge encounters, necessitating continuous, non-disruptive percolation channels to
shuttle carriers rapidly before recombination occurs. When this nanoscale morphology is properly opti-
mized, BHJ-based OPDs can achieve near-unity short-circuit quantum efficiencies, combining superior
exciton harvesting with minimized energetic losses.

At the microscopic level, the frontier-orbital offset (AE) between donor and acceptor molecules is
critical for efficient charge generation. To ensure complete exciton dissociation, an energetic offset of at
least ~ 0.5 eV between the relevant frontier orbitals is typically required. This offset provides sufficient
kinetic energy for electrons and holes to overcome their residual coulombic attraction and transition
from intermolecular charge-transfer (CT) excitons to fully separated carriers. In discrete heterojunctions,
only excitons formed within diffusion distance of the interface yield free charges, in BH.s, the distributed
interfaces and overlapping enerqy landscapes enable large-scale dissociation. However, excessive
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energetic disorder or poorly connected domains can lead to geminate recombination and loss of quantum
efficiency.

Through morphological control—via solvent engineering, thermal annealing, and interfacial layer
optimization—researchers have learned to balance interfacial area, domain purity, and connectivity.
Consequently, optimized BHJ devices have demonstrated short-circuit EQEs approaching 100 % and de-
tectivities exceeding 1073 Jones. These developments establish the planar and bulk heterojunction archi-
tectures as the fundamental structural basis for advanced photodiode-type organic photodetectors (PD-
OPDs) and hybrid multilayer devices that now dominate modern optoelectronics.

Key metrics of organic photodetectors

To comprehensively assess the performance of organic photodetectors, several standardized quan-
titative parameters which often referred to as figures of merit are utilized.

The on/off ratio expresses the device’s sensitivity to illumination and is determined by the ratio
between the photocurrent generated under light exposure and the dark current in the absence of illumi-
nation. A higher on/off ratio corresponds to a stronger ability to discriminate optical signals from back-

ground noise. This relation is highlighted as below:
R _ 1q(Vg=Vp=V) (1)
on/off T 14(Vg=0Vp=V)

A large Ron 055 ratio is advantageous, as it reflects efficient switching behavior, enabling strong
signal differentiation with minimal driving voltage and consequently enhancing the signal-to-noise per-
ormance.
/ The responsivity (R) characterizes the conversion efficiency of optical input into electrical output.
It is defined as the ratio of the photocurrent or photovoltage to the incident optical power:
R=3 (2)
where I represents the measured photocurrent (or photovoltage) and P denotes the incident optical
power. Responsivity is typically expressed in amperes per watt ("%) or volts per watt f/W).

The external quantum efficiency (EQE), one of the most fundamental performance indicators,
quantifies the number of charge carriers collected per incident photon. It can be calculated from:

Ip*h?9
expP

EQE = (3)
where 1, is the photocurrent, e is the elementary charge, P the irradiated optical power density, h
Planck’s constant, and 9 the optical frequency of the incident light.

The linear dynamic range (LDR) defines the range of optical power within which the output current
or voltage of the photodetector remains linearly proportional to the incident light intensity. It is deter-
mined using the logarithmic expression:

LDR = 20 log & (4)
where Pyq, and Py, correspond to the maximum and minimum optical powers that preserve linear
response.

The noise-equivalent power (NEP) specifies the minimum detectable optical power that yields a
signal-to-noise ratio of unity. It can be evaluated as:

in
NEP = " (5)

where i,, Is the noise current and R is the responsivity. NEP is expressed in watts per square-root hertz
(\/%) and serves as a measure of the noise floor of the detector.
The detectivity (D*), often used to benchmark photodetectors, is defined as the inverse of NEP and

represents the capability to sense extremely weak light signals. The normalized detectivity, accounting
for device area and bandwidth, is given by:

pr = L2 (6)

NEP
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where A is the active area of the device and Af is the measurement noise bandwidth. Detectivity is typi-

cally reported in Jones (\FVZV ),

Photoconductive gain originates from the illumination-induced injection of charge carriers from
the electrodes, which enhances the net photocurrent beyond that generated solely by photon absorption
within the active medium. This effect can be quantitatively represented as

o Iph,inj+Iph
Gain = = 212 (7)
Iph Ipn

where L, denotes the intrinsic photocurrent predicted through simulation, while I,y i, j corresponds to

the supplementary component arising from light-modulated carrier injection at the electrode interfaces.
In this formulation, the photoconductive gain characterizes the degree to which electrode-assisted
photo-injection processes amplify the overall photoresponse of the device, providing a refined measure
of its light-induced charge-transport dynamics.

The rise time - commonly symbolized as t, - refers to the temporal interval required for the pho-
tocurrent or device output to increase from a lower threshold (typically 10%) to a higher threshold (typ-
ically 90%) of its ultimate steady-state magnitude after exposure to a sudden illumination step. Con-
versely, the fall time, denoted as tf , characterizes the duration over which the photocurrent decreases

from approximately 90% to 10% of its steady-state value when the incident light is switched off or its
intensity is reduced. These two temporal parameters collectively describe the transient photoresponse
dynamics of a photodetector and serve as critical indicators of its operational speed and signal-following
capability under modulated or pulsed illumination conditions.

Conclusion. This study shows that the performance and durability of organic semiconductor—based
optical sensors arise from the interplay between interfacial energetics, molecular packing and mechani-
cal adaptability rather than any single structural element. Therefore, future progress will not come from
merely increasing responsivity or detectivity, but from introducing structural features that maintain sta-
bility and sensing accuracy under real operating conditions.

One promising direction involves incorporating strain-stabilizing molecular backbones into donor -
acceptor blends. Copolymers combining rigid and flexible segments limit unwanted phase drift during
bending or thermal cycling, which helps suppress recombination pathways triggered by local morpholog-
ical distortion. This approach is already supported by results on DPP-based polymers that retain efficient
percolation even after extensive mechanical stress. Another practical strategy is to employ ion-conduc-
tive interlayers that redistribute interfacial charge in response to illumination or temperature changes.
The mobility of ions enables dynamic adjustment of local electric fields, preserving exciton separation
efficiency. Mixed ionic—electronic conductors demonstrate this adaptive behavior, showing fewer traps
and improved operational stability. A further realistic opportunity lies in developing sensors with built-in
thermal compensation. Organic photodetectors are sensitive to thermally induced disorder, but embed-
ding low-bandgap absorbers with strong vibrational damping can reduce thermal noise, stabilize current
baselines and extend the linear dynamic range. Hybrid organic—inorganic nanocomposites already vali-
date this mechanism.

Collectively, these insights suggest that the next generation of OPDs will advance by combining
morphological resilience, adaptive interfaces and thermally requlated charge transport. Such design prin-
ciples align naturally with the requirements of wearable devices, deformable robotics and large-area
monitoring systems, where continual mechanical and environmental fluctuations are unavoidable.
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Abstract

The measurement and control of the rotational speed of servomotors are among the key
components of modern industrial automation systems. These systems ensure high accuracy,
flexible control, and energy efficiency, thereby increasing productivity and facilitating control over
technological processes. The article analyzes the sensors used in servomotors, the methods of
measuring rotational speed, digital control algorithms, and the application areas of these systems.
Additionally, the advantages of such technologies—such as resource savings, optimization of
equipment performance, and reduction of maintenance costs—are emphasized. The new
generation of intelligent control systems, particularly through digital feedback and PID control
mechanisms, enables precise regulation of rotational speed. The article also discusses the technical
and economic challenges that must be addressed for the broader implementation of these systems,
as well as possible solutions.

Xiilase

Servomuharriklerin firlanma stratinin 6lctilmasi ve idare olunmasi mdasir sanaye
avtomatlasdirma sistemlarinin mihim komponentlerinden biridir. Bu sistemler yiksek dogiqlik,
cevik idareetma ve enerji ssmaraliliyi tamin etmakle ham mahsuldarligi artirir, hem da texnoloji
proseslere nezareti asanlasdirir. Maqaleds servomdiharriklerds istifade olunan sensorlar, fir-
lanma sdretinin dl¢tlmasi metodlari, regamsal idareetms alqoritmlari ve bu sistemlarin tatbiqg
sahsleri tahlil olunur. Eyni zamanda, bu texnologiyalarin senaye sahasinde resurslara ganast,
avadanliglarin isinin optimallasdirilmasi ve texniki xidmat xarclerinin azaldilmasi kimi tstdnliklari
vurgulanir. Yeni nasil agilli idareetma sistemlari, xlisusile reqgamsal gerialage (feedback) ve PID
nazarat mexanizmlarivasitasile firlanma sdratinin deqiq tanzimle nmasi mimkdin olur. Megaleds,
hamginin bu sistemlerin genis tatbiqgi (¢lin garsida duran texniki ve igtisadi ¢atinlikler, habelo
mdmkdn hall yollari da miizakire edilir.

AHHOMayusa

Vi3mepeHue U ynpasseHue CKOPOCMbH) BPAULEHUS] CepBOMOMOPA SIBJIIEMCS OOHUM U3
KJIH04eBbIX KOMNOHEeHMOB COBPEeMeHHbIX CUCMeM NPOMbIULIeHHOU dsmomamusayuu. Smu
cucmemb! 0becne4uBsarom BbICOKYHO MOYHOCMb, 2ubKoe ynpassieHue U 3Hepeo3pgekmuBHOCMEb,
ymo cnocobcmByem NOBbIWEHUD NPOU3BOOUME/IbLHOCMU U ynpowsaem KOHMPOJsb  HAo
MexHo102U4eCcKUMU NPOYECcamu. B cmamebe aHaiu3upyromcsi 0amyuKku, UCNOoJib3yemMbles Cepao-
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Momopax, mMemoObl U3MepeHUs CKOPOCMU BpalleHus, Yugposble anzopummsl YNpasaeHus u
06s1acmu  npUMeHeHUs 3mux cucmem. Kpome moeo, NoOYEpKUBArOMCA NPeuMyu,ecmsad 3mux
mexHosioeull 8 NaHe 3KOHOMUU pecypcos, ONMUMU3AUUU pabombl 060pyO0BAHUS U CHUMCEHUS
3ampam Ha mexHu4Yeckoe obcyxusaHue. brazodaps cucmemam  UHMeEIeKMyaibHO20
YNPABJICHUS HOBO20 NOKOJICHUS, 0CO6EHHO Uugposol obpamHol cBA3U u mexaHusmam [T/
peay/IupoBaHUs, CMAHOBUMCS BO3MOMCHLIM MOYHOE pe2y/lupoBaHue CKOpOCMU BpaujeHus. B
CMamee Makxe paccMampuBaroMcs MexHUYeckue U 3KoOHoMuYeckue npobriemsbl, CBA3AHHbIE C
WUPOKUM BHEOpeHuUemM Makux cucmem, a Makxe npedsiaearomcs BO3IMOXCHbIE NYMU UX PELUEHUS.

Keywords: Servomotor, rotational speed, measurement system, control algorithm,
automation.

Agar sézlar: Servomdiharrik, firlanma sireti, élcme sistemi, idareetma algoritmi,
avtomatlasdirma.

Kntoyesble ¢/108a: CepBOMOMOpP, CKOPOCMb BPAWEHUS, U3MepumesibHas cucmemd,
a/120pUMM YnpasJieHus, asmomMamu3ayus.

Introduction

Modern industrial automation systems are developing rapidly, and servomotors stand at the core
of these advancements. Servomotors are designed for precise and flexible motion control, and the
measurement and regulation of their rotational speed play a crucial role in industrial applications. These
modern technologies not only enhance production efficiency but also facilitate control over
technological processes. Furthermore, servomotors contribute to energy savings and enable more
efficient use of resources. As the demand for high-precision automation and control systems continues
to grow across industries, the importance of servomotors increases accordingly [1, 5].

Accurate measurement of rotational speed is a fundamental aspect of servomotor operation.
Speed measurement devices such as encoders, tachometers, and other sensors monitor the performance
of servomotors and transmit data to control systems. Based on this information, parameters such as
speed and position are requlated. The precision of servomotor control systems directly affects the quality
of industrial processes. In areas requiring highly precise speed control—such as robotics, CNC machinery,
and other automated equipment—the proper functioning of servomotors is essential. Therefore,
research focused on servomotor control and speed measurement technologies has significantly increased
in recent years [2, 3].

The measurement and control of rotational speed require the application of various algorithms.
One of the most commonly used methods for this purpose is the PID (Proportional-Integral-Derivative)
control mechanism. PID algorithms provide accurate regulation of rotational speed by maintaining a
balance among different system parameters. They are also used to optimize the response time and
accuracy of servomotors. With the implementation of PID control, the system’s adaptation time to speed
changes is reduced, thereby improving its performance. At the same time, digital feedback technologies
further enhance the efficiency of speed control systems. These algorithms optimize response and
precision, enabling more flexible and effective industrial operations [2, 3, 4].

Servomotor control systems are not limited to measuring and adjusting speed. They also play a
crucial role in improving energy efficiency, extending equipment lifespan, and reducing maintenance
costs. High-precision control systems optimize energy consumption and ensure the long-term reliability
of industrial equipment. Thanks to modern technologies, servomotors are widely used not only in
industrial automation but also in the energy sector, the automotive industry, and other fields. These
technologies help reduce energy consumption, thereby enabling more environmentally sustainable
production processes. Furthermore, due to their high speed and precision, servomotor systems are highly
adaptable to various industrial applications [4, 5].

This paper analyzes various methods and technologies related to the measurement and control of
servomotor rotational speed. The sensors, control algorithms, and application areas involved in this
process are reviewed. Additionally, the advantages of using servomotors in industry and the technical
challenges ahead are discussed. By highlighting the economic and technical benefits of these systems,
the paper also outlines future development perspectives in this field. Servomotors not only improve the
efficiency of industrial equipment but also contribute to creating more flexible and sustainable
production processes [1, 4, 5].
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Sensors Used in Servomotors

Sensors used in servomotors are among the most important components that ensure precise
control of the system. These sensors measure critical parameters such as the rotational speed, position,
and torque of servomotors and transmit the data to the control system. Without sensors, the
performance and accuracy of the servomotor decrease, leading to reduced overall efficiency and
reliability of the system. Servomotors mainly use three types of sensors: speed sensors, position sensors,
and power sensors [7, 8].

1. Speed Sensors (Tachometers and Encoders)

Speed sensors are used to measure the rotational speed of the servomotor. These sensors convert
the motor’s rotational motion into electrical signals and transmit them to the control system. The most
commonly used speed sensors are tachometers and encoders.

e Tachometers are devices that directly measure the rotation of the servomotor and convert these
measurements into voltage. The voltage change corresponds to the motor speed, and this data is
analyzed by the control system to regulate the speed. Tachometers are widely used in systems that
require high precision and continuous measurement [9, 10].

e Encoders are electronic devices that measure the rotational position and speed of the motor.
They convert the motor’s rotation into a series of pulses. These pulses are transmitted to the control
system for speed and position adjustments. Encoders can be optical, magnetic, or mechanical, depending
on the application. Optical encoders are the most common type because they offer high precision and
are effective for speed measurement [8, 10].

2. Position Sensors (Potentiometers and Resolvers)

Position sensors determine the direction and position of the servomotor’s movement. These
sensors are especially used in robotics and automated production lines to measure the motor’s position
accurately.

e Potentiometers are analog sensors used to measure the position of the servomotor. They directly
measure the angular displacement of the motor’s rotation. These sensors help ensure the correct
positioning and stability of the servomotor [7, 8].

e Resolvers are a type of position sensor used in applications that require higher precision. Based
on electromagnetic principles, resolvers accurately measure the motor’s rotational position and
direction. They are commonly used in heavy industry and robotics, where high precision and reliability
are essential [10, 11].

3. Power Sensors (Current Sensors)

Power sensors are used to monitor the power consumption and current of servomotors. These
sensors help optimize the system’s energy usage and manage motor parameters to minimize power
losses.

e Current sensors are devices that measure the motor’s load and energy consumption. They ensure
optimal motor operation and reduce energy waste. In most cases, these sensors are used to monitor the
motor’s operating state and detect overloads [9, 11].

4.  Sensor Control and Feedback System

The correct operation of sensors in servomotors affects the overall performance and efficiency of
the system. Data from the sensors is processed through control algorithms, and the feedback loop
regulates the speed, position, and power of the system. This ensures the precise and stable operation of
the servomotor [8].

Depending on the type of sensors used in the motors, the control algorithms vary. PID
(Proportional-Integral-Derivative) algorithms analyze the data received from sensors to improve the
rotational speed and position control. These algorithms help enhance servomotor performance and
ensure high precision in various applications [11].

Digital Control Algorithms

To digitally control the rotational speed of the servomotor, Arduino Uno controllers will be used.
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Figure 1. Connection diagram of the servo motor to the Arduino
Servo Programming
To program a servomotor, it is possible to use Arduino’s built-in Servo library. This library is
included in the Arduino IDE, so there is no need to install it separately.
After connecting the servomotor to the Arduino according to the diagram above, we open the
Arduino IDE and begin the coding process.Table 1. Explanation of the written code

Code Explanation
Servo myServo, It is used to create a Servo object and control it.
analogRead(potPin) Reads the value from the potentiometer, which ranges from 0 to 1023.
map(..., 0, 180) Converts the potentiometer output to a 0—180° angle for the servo.
encoderISR() Counts pulses coming from the encoder.
speedRPM Calculates RPM (revolutions per minute) by multiplying the number of pulses per second by 60.

no/nterr%) ;g)()ve Inter- Ensures reliable reading of the encoder counter.

Serial.print(..) Displays the results on the monitor screen.
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36 interrupts();
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Figure 2. Code implementation on the Arduino
Control of Servomotor Rotational Speed — Arduino Execution Process
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This section explains step by step the process that occurs after executing the code for controlling
the rotational speed of a servomotor using the Arduino platform. In this system, the potentiometer con-
trols the angle, the encoder measures the speed, and the results are monitored via the Serial Monitor.

1. Initialization Stage (setup):

e When the Arduino powers on, the setup() function runs.

e The servomotor is attached to pin 9 (myServo.attach).

e Encoder pins are set as input.

e Interrupts for encoder signals are activated.

e Serial communication is established for the Serial Monitor (Serial.begin).

2. Main Loop (loop function):

The loop continuously performs the following functions:

a) Reading from the potentiometer:

e The analogRead function reads a value from 0 to 1023.

e The map function converts this value to an angle between 0°and 180°.

e The servomotor is set to the corresponding angle.

b) Encoder counting (speed measurement):

e The encoder monitors the motor rotation and sends pulses.

e Each pulse calls the encoderISR function, which increments the counter.

¢) Speed calculation:

e The encoderCount value is read every second.

e Speed is calculated using the formula: RPM = (pulse count x 60) / pulses per revolution.

e Results are displayed on the Serial Monitor.

3. Monitoring and Analysis:

e The Serial Monitor shows the servo angle and rotational speed (RPM).

e The user can adjust the servo angle by changing the potentiometer position.

Conclusion:

This paper provides a detailed analysis of the measurement and control system for servomotor
rotational speed. The study revealed that accurate and efficient control of servomotors requires both
real-time speed measurement and the implementation of appropriate control mechanisms. The use of
sensors and microcontroller-based control blocks enhances the system’s precision and responsiveness.

The proposed system ensures that the servomotor can reach and maintain any desired rotational
speed reliably. This makes such systems essential and effective for automated production lines, robotics,
and other industrial applications. The flexibility and modularity of the system allow it to be adapted to
different types of motors and applications.

Through this system, the servomotor’s angle and rotational speed are controlled and monitored in
real time. Despite its simple structure, this approach provides a fundamental basis for industrial
applications. Additional features, such as PID control, OLED displays, or Bluetooth modules, can be
integrated to make the system even more functional and versatile.
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