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FEATURES RELEASE OF MINORS FROM
CRIMINAL RESPONSIBILITY AND
PUNISHMENT

Orsayeva Raissa Anuarovna
Associate Professor of the Department of Jurisprudence, Candidate of Law,
S.Amanzholov East Kazakhstan University

Abstract. The article discusses the features of the release of minors from criminal liability
and punishment under the legislation of the Republic of Kazakhstan. The also disclosed the content
of the legality requirement for such a decision, a detailed analysis of the elements of this content.

Keywords: criminal law, crime, juvenile, criminal liability, punishments, exemptions from
criminal liability and punishment.

One of the most important issues in modern legal literature is the problem of exemption
from criminal responsibility and punishment for the crime committed.

There are many factors influencing the determination of criminal responsibility. But the most
important among them are the age and psychological characteristics of minors, so it is quite right
that the Criminal Law has allocated a separate (VI) section of criminal responsibility of minors.

The Criminal Code of the Republic of Kazakhstan first of all defines the age of criminal
responsibility. Minors covered by the articles of this section are persons who, at the time of
committing a crime, have attained the age of fourteen years but have not attained the age of
eighteen years (Art. 80, para. 1). A person is considered to have reached a certain age not on the
day of his or her birth, but on the following day.

In considering the issue of the age of criminal responsibility, it was pointed out that the
general age of criminal responsibility is set by law at sixteen. However, for a number of serious
crimes, criminal responsibility is established from the age of fourteen.

At the same time, Article 15 of Part 3 of the Criminal Code of the RK warns that if a minor
has reached the age of criminal responsibility, but due to mental retardation, not related to mental
disorder, at the time of committing a crime of minor gravity could not fully realize the nature and
public danger of his actions (inactions) or direct them, he shall not be subject to criminal
responsibility [1].

The Criminal Code of the Republic of Kazakhstan on punishment emphasizes two features in
relation to juveniles. Thefirst is that not all types of punishment are imposed on juvenile offenders.
Thus, article 81 of the Criminal Code indicates that the types of punishment imposed on juveniles
may be fines, deprivation of the right to engage in certain activities, community service, corrective
work, restriction of liberty and imprisonment. The second peculiarity of criminal punishment of
minors is that the above-mentioned types of punishment are limited in nature.

For example, a fine is imposed only if the juvenile offender has independent income or
property that can be seized.

Such punishment as deprivation of the right to engage in certain activities is imposed on
minors for a period of one to two years.
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Attraction to public works is appointed for the term from forty to fifty hours, consists in
performance of works, feasible for a minor, and shall be executed by him in free from study or
basic work time. Duration of execution of the given kind of punishment by persons in the age till
sixteen years can not exceed two hours a day, and by persons in the age from sixteen till eighteen
years - three hours a day.

Restriction of liberty is imposed on juveniles for up to two years. Deprivation of liberty also
has a number of peculiarities in its application to juveniles.

As a rule, criminal liability is implemented in the punishment imposed by the court on the
persons guilty of committing a crime. However, in some cases it is possible to achieve the goals of
the fight against crime without imposing criminal liability or convicting the persons guilty of
committing a crime, but by releasing them from serving the sentence, or by releasing them early
from serving the sentence, or by replacing the part of the sentence not served by another, more
lenient, punishment.

The purpose of criminal punishment is not to retaliate against the offender. Its main purpose
is to correct, re-educate the criminal, to prevent him from committing new crimes. If it is not
necessary to apply very strict measures of criminal-legal influence in order to achieve these
humane goals, the law provides for the possibility of mitigating the fate of the convicted person
up to his complete release from punishment. Release from punishment is understood as the
refusal of the state to apply the punishments provided by the criminal law to a guilty person.

The reasons for such an exemption vary. In particular, it is allowed if the convicted person
has been reformed and re-educated, and therefore the goals of the punishment can be achieved
without its actual execution, or if there are other circumstances indicating the inappropriateness
of applying the punishment to him (for example, a serious illness).

Release of the convicted person from serving the sentence, as well as mitigation of the
imposed sentence, except for release or mitigation of the sentence by amnesty or pardon, can be
applied by the court only in the cases and in the order specified by the law.

The legal nature of immunity from criminal responsibility is closely related to criminal
responsibility itself.

Therefore, on the one hand, the theoretical solution of the question of the concept,
nature and content of criminal responsibility serves as a basis for the solution of the question of
the nature of exemption from criminal responsibility. On the other hand, the legislative solution
of the questions of exemption from criminal responsibility is the material on which we can find
out the legislator's opinion about the content of criminal responsibility, the stages of its
implementation.

The process of identifying the legal nature of immunity from criminal responsibility is
complicated by the lack of a unified point of view on the issue of criminal responsibility and its
nature.

There are two main tendencies in the approach to this problem. Proponents of the first
position solve the problem in the key of identifying criminal responsibility with punishment and,
accordingly, exemption from criminal responsibility with exemption from punishment. The second
position is based on the concept of criminal responsibility, as well as other adverse consequences
established by law for the person who committed the crime. And exemption from criminal
responsibility is not reduced to exemption from punishment and includes exemption from other
adverse consequences, such as conviction [2, 40].

There are many supporters of one or the other point of view. Such scientists as E.I. Kairzhanov, U.S.
Dzhekebayev believe that "criminal responsibility - the obligation of a guilty person to suffer all unprofitable
consequences established by law of the committed crime" [5;6;7].

Others (V.N. Kudryavtsev) adhere to another formulation - criminal responsibility - the suffering of
punishment [3,18].
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We adhere to the first view. That is, we believe that criminal responsibility is not limited to
receiving punishment.

First, if we accept a different point of view, then we would have to admit that the criminal
law distinguishes between the concepts of exemption from criminal responsibility and exemption
from punishment, and that this distinction is not justified.

Second, it should be recognized that it does not matter at what stage the release from
criminal liability occurs. On the basis of criminal and criminal procedural law, however, there is
reason to argue that the legal meaning and legal consequences are not at all the same when a
person is released from criminal liability before being brought as an accused, after being brought
as an accused, before being tried or sentenced, released from serving the sentence after being
sentenced, released from further serving the sentence. The scope of coercive measures applied
to a person in all these cases is different.

Thirdly, exemption from the imposition of punishment is possible only if the person has
already undergone it, if the punishment has already been applied, executed. That is, in this case
we should talk about the facts when the person sentenced to imprisonment, for example, has
already been deprived of it.

That is, in our view, immunity from criminal responsibility is not immunity from punishment,
but immunity from punishment.

It may be argued that a perpetrator who is not held criminally accountable suffers no other
disadvantage than the fear of possible retribution. And that this state of affairs undermines the
very meaning of the duty to answer for a crime.

However, it is thought that this duty should not be considered in the non-standard version
if the perpetrator evades justice. In general, this duty in the normal version is transformed into
undergoing punishment. And this process is nothing but the development and realization of the
duty to undergo punishment.

So the obligation to answer for what has been done must be fulfilled, and that is what the
organs of justice are for. And the fact that they often do not bring the perpetrator to justice
undermines the authority of these bodies, but not the criminal law.

What is meant by "immunity", the concept of "immunity" implies that there are already
some limitations. Immunity from criminal responsibility applies only to a person who has
committed a crime and must answer for it. Accordingly, relief from responsibility means that the
person is relieved of those responsibilities that were incumbent upon him or her. Responsibility
means an obligation, a necessity to answer for something.

If a person does not have to answer, then he does not need to be exempted from liability. If
a person has not committed a crime, he does not need to be exempted from criminal liability. In
this case, it is more correct to say that "the person is not subject to criminal liability. Accordingly,
a person who has committed a crime is subject to criminal liability, and a person who has not
committed a crime is not subject to criminal liability.

Some scientists (V.D. Filimonov, S.G. Kelina) emphasize that in order to exempt a person
from criminal responsibility it is necessary to first establish the corpus delicti in the actions of a
person. According to V.D. Filimonov, "the existence of various types of exemptions from criminal
liability in our legislation does not mean that if at least some of them are applied, there are no
grounds for criminal liability. On the contrary, their existence is a proof of the existence of such
grounds. If there were no grounds for criminal responsibility, it would be inconceivable to raise
the question of exemption from such responsibility. After all, we do not raise the question of
exemption from criminal responsibility in cases of necessary defense or extreme necessity, not
because in these cases there are no grounds for criminal responsibility, or in other words, the
corpus delicti. [8,98].
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A minor who has for the first time committed a crime of minor or medium gravity may be
exempted from criminal responsibility if it is recognized that his correction can be achieved
through the use of compulsory measures of educational influence.

The Criminal Code of the Republic of Kazakhstan provides for the following types of coercive
measures of educational influence:

a) warning;

b) placement under the supervision of parents or persons in loco parentis or a specialized
state body;

c) imposition of an obligation to compensate for the damage caused

d) Restriction of the minor's free time and establishment of special requirements for his
behavior

e) placement in a special educational or therapeutic institution for minors.

Placement under supervision consists in imposing on parents or persons in loco parentis, or
a specialized state body, the obligation to educate the minor and monitor his or her behavior.
When this coercive measure is applied, the parents are restricted in the way of fulfilling this
obligation: the parent's duty is specified and he or she is assigned, for example, to ensure control
over the child's free time, not to allow the child to leave the house after a certain hour, etc. This
measure is a kind of warning to parents and other persons. This measure is a kind of warning to
parents and other persons about the possibility of making their child (ward) responsible, in order
to encourage them to be more active in educational activities [4,98]. In cases where parents and
other persons do not agree to assume the duty of supervision or are unable to fulfill this duty
properly, a specialized state body is preferred.

The obligation to compensate for the damage caused is determined taking into account the
minor's property status and working capacity. Civil law provides for monetary compensation for
moral damage, but in some cases, with the victim's consent, moral damage may be compensated
by an apology from the offender.

Restriction of free time and establishment of special requirements for the minor's behavior
may provide for prohibition of visiting certain places, using certain forms of free time, including
those connected with driving a motor vehicle, restriction of staying outside the house after a
certain time of the day, departure to other areas without the permission of a specialized state
body. A minor may be required to return to an institution of general education or to seek
employment with the help of a specialized state body. Other requirements necessary for the
minor's rehabilitation may also be imposed. Such requirements shall be reasonable, shall not be
cruel, shall not cause harm to the minor and shall not be aimed at destroying the minor's dignity.

Since compulsory measures of educational influence are not divided into basic and
additional, several measures of educational nature can be appointed to a minor at the same time.

The system of compulsory measures of educational influence provided by the law creates
the basis for applying to minors exemption from criminal liability and punishment with the
application of compulsory measures of educational influence. The basis for the application of
compulsory measures of educational influence is the commission of a crime of low and medium
gravity by a minor for the first time, the possibility of achieving correction through the application
of compulsory measures of educational influence.

As a general rule, the fact that a person has committed a crime can be established only by a
final court decision. Since in this case an exception to the general principle is allowed, special
attention is paid to establishing the fact of the commission of a crime. It is inappropriate to apply
this measure to a person who has not admitted his guilt of committing a crime, and it should be
taken into account that a confession, like any other evidence, must be evaluated critically. A minor
may have valid reasons for self-incrimination (e.g., fear of criminal punishment or of the actual
perpetrator).
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The possibility of correction of a minor may be determined on the basis of the nature and
degree of danger of this particular crime, the personality of the perpetrator, the conditions of his
life and upbringing, and other circumstances of the case.

The Criminal Code of the Republic of Kazakhstan [1] provides a norm on the release of a
minor from punishment with the application of coercive measures of educational influence.

The Criminal Code of the Republic of Kazakhstan also provides for the possibility of placing
a minor in a special educational or therapeutic-educational institution for minors. This measure is
also a coercive measure of educational influence. Article 85 of the Criminal Code provides for a
special procedure and grounds for applying this measure.

The stay in special educational and therapeutic-educational institutions may be terminated
before the expiration of the term (the maximum period of punishment), when a person reaches
the age of majority, if, according to the conclusion of a specialized state body providing correction,
the minor no longer needs further application of this measure for his correction. Prolongation of
aminor's stay in a special institution after the expiration of the termis allowed only if it is necessary
to complete general education or vocational training [5, 90].

The commission of a crime by a person, from which he was exempted from punishment
according to the Criminal Code of the RK, does not result in the criminal record of a minor and
cannot be taken into account in the allocation of punishment and in the qualification in case of
committing a new crime, but the fact of committing a crime after being exempted from
punishment by the CC is a circumstance characterizing the personality of the criminal, and the
personality is taken into account both in the allocation of punishment and in deciding whether
and how to exempt a person from criminal liability or punishment.

Both special types of exemption from criminal responsibility and punishment and general
types of exemption from criminal responsibility and punishment of minors are applied to minors.

A minor may be released from criminal liability under the general rules in connection with
active repentance, in connection with reconciliation with the victim (in connection with a change
of circumstances, due to the expiration of the statute of limitations).

A minor may be exempted from punishment under the general rules of parole, exemption
from punishment due to illness.

Conditional sentencing is appropriate for adults and juveniles who committed a crime before
reaching the age of majority, if the court, after imposing a sentence of imprisonment or
correctional labor, concludes that the convicted person can be corrected without serving the
sentence.

The Criminal Code of the Russian Federation provides for reduced terms of imprisonment,
after serving which a minor may be released on parole. Juveniles sentenced to correctional work
or imprisonment may be released on parole after serving

(a) not less than one-third of the sentence imposed by the court for a minor or medium
crime

(b) at least half of the sentence imposed for a serious crime;

(c) not less than two-thirds of the sentence imposed by the court for a particularly serious
crime.

The general norms on the grounds for application of parole (the Criminal Code of the RK,
which states: "A person serving a sentence of correctional work, restriction of military service,
restriction of liberty, maintenance in a disciplinary military unit or deprivation of liberty may be
released on parole if the court recognizes that for his correction he does not need to serve the full
sentence imposed by the court" [4, 99]. At the same time, the person may be fully or partially
released from serving an additional type of punishment), on the imposition of certain
responsibilities on the parolee, on the mandatory minimum period of serving the sentence and on
the application of parole to persons previously released on parole (paragraph "c" of Part Three),
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on the control over the parolee's conduct, on the cancellation of the parole and on the imposition
of punishment in case of committing a new crime by the parolee.

According to the Criminal Code, the statute of limitations for the release of minors from
criminal responsibility or punishment is reduced by half. Since the death penalty and life
imprisonment are not applicable to juveniles, the maximum limitation period for juvenile criminal
liability is 7.5 years. The expiry of the statute of limitations provided for in the foregoing articles in
respect of a minor shall not prevent the institution of criminal proceedings in respect of the
commission of an offence and the taking of the necessary measures to establish the truth in the
case, in particular the possible involvement of adults in the offence.

Reduced limitation periods provided for by the Criminal Code of the RK may be applied to
persons between 18 and 20 years of age if there are grounds for doing so. In this case, the court
must take into account that the crime was committed by a person who, due to his young age, is
mentally and socially immature.

When imposing punishment on a minor, in addition to the generally recognized mitigating
circumstances, the conditions of his life and upbringing, the level of his mental development, other
features of his personality, as well as the influence of older persons on him shall be taken into
consideration.

The minor's age as a mitigating circumstance shall be considered in conjunction with other
mitigating and aggravating circumstances.

In addition, a minor who has been convicted for the first time of a crime of minor or medium
gravity may be exempted from punishment by the court if it is established that his correction can
be achieved through the use of coercive measures of educational influence.
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LEGAL REGULATION OF PERSONAL NON-
PROPERTY RELATIONS UNDER THE
LEGISLATION OF THE REPUBLIC OF
KAZAKHSTAN

Yu Kai
Student of Law department, Al-Farabi Kazakh National University, Almaty, Kazakhstan

Abstract. The article examines the legal regulation of personal non-property relations in
Kazakhstan, including intangible benefits such as dignity, honor, reputation, privacy, and personal
data protection. It analyzes the strengths and weaknesses of current legislation using comparative
legal, systematic, formal legal, and analytical methods.

The research focuses on gaps in the regulatory framework, inconsistencies in judicial
practice, and the effects of digitalization on individual rights, drawing on national and international
legal norms, court decisions, academic literature, and statistical data. A SWOT analysis reveals
both the potential for legislative reform and the risks associated with digital threats and the legal
illiteracy of the population.. In conclusion, the need for codifying individual rights, developing a
judicial methodology for assessing moral harm, and bringing national legislation in line with
international human rights standards has been substantiated.

Keywords: Personal non-property rights, legal regulation, moral harm, digital privacy,
legislation of Kazakhstan

Introduction. In the context of the formation of the rule of law and strengthening the rule
of law in Kazakhstan, the issue of legal regulation of personal non-property relations is becoming
increasingly important. These relationships, which are directly related to individual human rights
and freedoms, include such key aspects as the right to a name, honor, dignity, privacy, business
reputation and other intangible benefits that are inseparable from the individual.

The relevance of the study is due to the increasing number of disputes related to the
violation of personal non-property rights, especially in the context of digitalization and the
development of the information society. Violations in this area often go unnoticed, and legal
protection mechanisms require further improvement.

It is especially important to analyze the current legislation in terms of its effectiveness and
compliance with modern socio-legal realities.

The importance of this work lies in the fact that it provides a detailed analysis of the
theoretical and practical aspects of regulation and protection of personal non-property rights of
citizens in Kazakhstan. This contributes not only to the development of legal science, but also to
the improvement of law enforcement practice, as well as ensures stability and justice in society.

The uniqueness of the study lies in the fact that it attempts to comprehensively
comprehend the current state of legal regulation of personal non-property relations in the
Republic of Kazakhstan. The paper evaluates legislative innovations, analyzes judicial practice and
conducts a comparative analysis with international standards.

The purpose of the study is to identify the features of the legal regulation of personal non—
property relations in the Republic of Kazakhstan, analyze the existing legal mechanisms for their
protection and formulate proposals for improving legislation in this area.
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In this article, we will look at the main categories of personal non-property rights, which
are enshrined in the Civil Code of the Republic of Kazakhstan and other regulatory acts.

Special attention will be paid to the problems of the realization and protection of these
rights, including in the case of their violation through the media, the Internet and social networks.

We will also consider issues of compensation for moral damage, judicial approaches to
assessing non-material damage, and modern challenges related to the protection of digital
identity.

The purpose of this study is to provide a complete picture of personal non—property rights
and to promote the development of this institution in the legal system of Kazakhstan. This is
necessary to strengthen the mechanisms for protecting individual rights in modern society.

Literature review. The issue of legal regulation of personal non-property relations has
become a subject of increasing interest among scholars in both Kazakhstan and China, particularly
in the context of digitalization and the evolving mechanisms for protecting human rights. Scholars
from both countries have explored the theoretical foundations, practical challenges, and
legislative developments related to the protection of rights such as dignity, honor, privacy, and
personal data.

A scholar, Aronov A., Idrysheva S. have conducted extensive research on the
transformation of personal non-property rights in the digital environment. In their analysis, she
emphasizes that the Kazakhstani civil legislation lacks specific procedures for safeguarding
personal data and moral integrity online. They highlights the growing number of civil disputes
involving defamation and violations of personal dignity, particularly through social media, and
advocates for specialized legislation focused on digital privacy and moral harm([1].

Another prominent Kazakhstani legal scholar, Abdrasulova A. highlights in his analysis of
the Civil Code of Kazakhstan that personal non-material rights are essential and inalienable
components of an individual's legal standing. She asserts that the legal system must ensure
comprehensive safeguarding of intangible assets such as one's name, image, and reputation.
Abdrasulova A. also points out that current judicial practices regarding compensation for
emotional harm are inconsistent and require standardized guidelines for fair implementation[2].

From the perspective of Chinese academia, Liu S., Xian Y., Li S. explores the importance of
incorporating personal rights protection into the context of rapid technological advancements. In
their study of civil personality rights under China’s Civil Code, Liu highlights the inclusion of a
dedicated chapter on personality rights in 2021 as a progressive legal development. Liu S., Xian Y.,
Li S. explains that this innovation fills long-standing gaps in Chinese civil law regarding personal
dignity, image rights, and online reputation, and proposes further alignment with international
human rights standards[3].

Zuki¢ M. and Zuki¢ A. explores the delicate equilibrium between personal honor and the
right to speak freely in the digital age. They contends that the surge in online communication has
brought about a heightened risk of reputational harm and online defamation[4]. Pujiningrum W.,
Agustina R., Nursadi H. advocates for the creation of more precise legal criteria for evaluating
moral harm and emphasizes the significance of judicial discretion in resolving conflicts between
individual rights and the public interest[5].

In their collective analysis, these experts highlight the increasing intricacy of legal
safeguards for personal non-material rights. Both Kazakh and Chinese scholars concur on the
necessity for legislative reform to address digital risks, provide adequate compensation for non-
material harm, and establish consistent judicial practices. These comparative viewpoints
contribute to a growing comprehension of how legal frameworks in emerging economies are
adapting to global issues in safeguarding individual dignity and personal integrity.
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Materials and methods.

The present study is based on a thorough analysis of legal, theoretical and empirical
materials related to the regulation of personal non-property relations in Kazakhstan. The research
employs both general scientific and specific legal methods, as well as a vast array of primary and
secondary sources.

The methodological basis of this research includes the following methods:

1. The comparative legal method, which is used to compare the legal regulations in
Kazakhstan with those of China and other countries, particularly in terms of personal rights.

2. The system-structural method, which helps to understand the internal logic of Kazakh
civil law and the relationships between its legal categories.

3. The formal legal method, which involves analyzing and interpreting regulatory legal acts
and court decisions.

4. A content analysis method, which evaluates key court cases and scientific literature to
identify trends and patterns.

5. An analytical approach, which identifies legal gaps and inconsistencies in legislation and
practice.

Additionally, modern works by Kazakhstani, Chinese, and foreign scholars serve as the
theoretical foundation for this research.

The paper examines key international documents, such as the Universal Declaration of
Human Rights, the International Covenant on Civil and Political Rights, and the European
Convention for the Protection of Human Rights and Fundamental Freedoms. Through their
analysis, it was possible to identify universal standards for protecting dignity, privacy, and
reputation, as well as assess the compliance of Kazakhstan's legislation with international
obligations.

The study utilizes statistical materials provided by the Agency for Legal Statistics and
Special Accounting of the Republic of Kazakhstan, as well as data from international organizations
like UNESCO. This allowed us to identify the dynamics of civil cases related to moral damages,
violations of the right to privacy, and attacks on reputation, thereby confirming the relevance of
our research topic.

The primary sources used in this study are the Civil Code of the Republic of Kazakhstan, the
Law on Personal Data and Their Protection, the Constitution of Kazakhstan, and decisions of the
Supreme Court. In addition, the Civil Code of China was also examined, particularly the chapter on
individual rights, and examples of the judicial practice of the European Court of Human Rights
were used for comparison.

Other sources such as legal reviews, articles, analytical reports, and media materials also
contributed to the study. These included specific cases of moral harm and legal measures applied,
which helped to deepen the practical significance of the research findings.

Thanks to an interdisciplinary and comparative legal approach, the research combines both
theoretical depth and practical analysis in the field of the legal regulation of personal non-property
relations in Kazakhstan and beyond.

Results and discussion.

The application of the comparative legal approach has allowed us to identify both
similarities and distinctions in the approaches of Kazakhstan and China to the regulation of
personal non-property rights. Specifically, it has been observed that in China, since 2021, a
separate chapter on individual rights has been incorporated into the Civil Code, whereas in
Kazakhstan, these norms are scattered across various laws[6]. This has led to the conclusion that
it is necessary to consolidate or organize the provisions on personal non-property rights in the
national legislation of Kazakhstan.
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Through this approach, the internal structure of the regulatory legal acts of Kazakhstan was
examined. It has been determined that the Civil Code of Kazakhstan lacks a comprehensive and
systematic approach to the regulation of intangible assets. Consequently, discrepancies have
emerged, particularly in the absence of a precise legal interpretation of the terms «moral harm»
and «reputation», which has hindered the enforcement of the law.

The comparative legal method has allowed us to discern both similarities and distinctions
in the approaches of Kazakhstan and China to the regulation of personal non-property rights.
Specifically, it has been observed that in China, since 2021, a dedicated chapter on individual rights
has been incorporated into the Civil Code, whereas in Kazakhstan, these norms are scattered
across various laws[7]. This observation suggests the need for a comprehensive codification or
systematization of the provisions on personal non-property rights in Kazakhstan's national
legislation. Through this method, the internal structure of the regulatory legal acts in Kazakhstan
was examined. It was found that the Civil Code of Kazakhstan lacks a coherent and systematic
approach to the regulation of intangible assets.. Consequently, gaps have been identified in the
legal framework, such as the absence of a clear legal definition of the terms "moral damage" and
"reputation," which hinders the enforcement of the law. This has prompted the proposal to
establish a conceptual framework and standardize terminology.

Through a formal legal examination of the provisions of the Constitution of the Republic of
Kazakhstan, the Civil Code, and the Law on Personal Data and Their Protection, inconsistencies
between sectoral regulations were discovered. For instance, the distinction between "personal
secrets" and "personal data" in the legislation is not always clear, leading to conflicting judicial
practice.

Based on the analysis of judicial decisions, legal publications, and media sources, it has
been observed that the majority of cases involving the protection of honor and dignity are related
to online publications on social media platforms.. A review of the cases of the Supreme Court of
the Republic of Kazakhstan revealed that courts often adopt inconsistent approaches when
determining the amount of non-pecuniary damage. This led to the conclusion that it was essential
to develop judicial guidelines or a methodology for assessment.

The analytical approach allowed us to compile and organize data from various sources,
including regulations, statistical data, reports from non-governmental organizations, and
international organizations. Based on this, we formulated proposals to enhance the legal
framework for the protection of intangible assets in Kazakhstan, including the need to consider
international standards and the development of law enforcement practices in the digital
environment.

The analysis conducted using comparative legal, system-structural, formal-legal, and
content analysis methods allowed us to identify both the structural features and the problematic
aspects of the legal regulation of personal non-property relations in Kazakhstan, as well as to
determine areas for improvement, taking into account international and foreign practices. The
findings confirm the need for a comprehensive review of existing legal mechanisms, particularly
in light of digitalization and the increasing number of crimes affecting the intangible assets of
individuals(table 1).
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Table 1. SWOT analysis on the topic "Legal regulation of personal non-property relations in
the Republic of Kazakhstan"

‘ Strengths ” Weaknesses

Existence of a legal framework (Constitution of ||[Fragmented regulation; lack of a coherent legal
Kazakhstan, Civil Code, Law on Personal Data, [institute dedicated to personal non-property
etc.) rights

Recognition of moral damage and intangible |[Inconsistent judicial approaches to awarding
values in judicial practice compensation for moral harm

Weak protection of personal rights in the
digital environment; lack of regulation for
cyber intrusions

Integration of international human rights
standards (ICCPR, UDHR, etc.)

Opportunities ” Threats

Introduction of a separate chapter on
personality rights into the Civil Code (similar to
China's model)

Increase in online violations (cyberbullying,
defamation, data leaks)

Development of a unified judicial methodology [|Slow legislative adaptation in response to
for assessing moral harm digitalization

Expansion of international cooperation in the ||Legal illiteracy of the population in matters of
protection of intangible rights dignity, honor, and privacy protection

Source compiled by the author [8-11]

The SWOT analysis reveals that while Kazakhstan has a basic legal framework in place to
safeguard personal non-property rights, including moral integrity, dignity, and privacy, there are
several significant shortcomings that hinder its effective implementation. The fragmented nature
of the legislation, inconsistent court practices, and inadequate digital protections leave individuals
vulnerable to reputational and psychological harm. Nevertheless, there is a clear opportunity for
improvement through the implementation of a comprehensive approach to personality rights, the
establishment of standardized judicial procedures, and alignment with international best
practices. However, these reforms must address the challenges posed by rapid digitalization and
low public legal awareness, which, if not addressed, could exacerbate the legal and practical gaps
in protecting intangible personal interests.

Conclusion. This study has confirmed that the legal regulation of personal non-property
relations in Kazakhstan is still in a transitional phase. Through a combination of legal, analytical
and comparative methods, we have identified both achievements and challenges within the
current regulatory framework. Although Kazakhstan recognizes the importance of intangible rights
at a constitutional and legislative level, there is a lack of systemic coherence and adaptability to
modern challenges, particularly in the digital realm.

To ensure full protection of human dignity, honor, and reputation, as well as personal data,
the legal system in Kazakhstan needs to evolve towards a more integrated and technologically
advanced model. This requires the introduction of clearer definitions, the harmonization of
legislation, the development of judicial guidelines, and increased public awareness. Based on both
national experiences and successful international models, such as the recent reforms in China,
Kazakhstan has the opportunity to create a modern and rights-based legal framework for
protecting the non-property interests of its citizens.



10.

11.

Proceedings of the 10th International Scientific Conference

References
Aronov A, Idrysheva S. Copyright Infringement in the Digital Age: The Case for Reform to
Kazakhstan's Copyright Laws //Access to Just. E. Eur. —2024. — P. 242.
Abdrasulova A. Legal Regulation of Intangible Objects: Experience of the Kazakhstan
Republic //OER Osteuropa Recht. — 2024. —T. 70. — Ne. 1. — P. 65-72.
Liu S., Xian Y., Li S. China's Pragmatic Approach to International Human Rights Law //UC
[rvine J. Int'l Transnat'l & Comp. L. —2024. -T. 9. —P. 46.
Zuki¢ M., Zuki¢ A. Defamation Law and Media: Challenges of the Digital Age //MAP
Education and Humanities. —2025. —T. 5. — P. 98-109.
Pujiningrum W., Agustina R., Nursadi H. Civil Disputes Between Government and
Individuals: A Comparative Study of Indonesia and French Legal System //Jurnal Hukum. —
2024.—T.40.—No. 2. —P. 110-133.
Suleimenov N. et al. Legal Framework for the Protection of Entrepreneurs’ Rights //Review
of Law & Economics. —2024.—T.20.—No. 1. —P. 157-173.
Determann L. et al. China’s draft personal information protection law //Journal of Data
Protection & Privacy. —2021.—T. 4. —Ne. 3. —P. 235-259.
Mussayeva A. Y. et al. An Agreement as a Legal Mechanism Regulating Property and Non-
Property Relations within a Family //Pt. 2 J. Legal Ethical & Regul. Isses. —2021. - T. 24. —
P. 1.
Abdrasulov E. B., Tleulesova B. T. Constitutional Control Body of the Republic of Kazakhstan
on Issues Regarding the Conception of Property, the Equality of State and Private Property
//OER Osteuropa Recht. —2024.—T. 70. — Ne. 1. — P. 29-42.
Abdrasulova A. Legal Regulation of Intangible Objects: Experience of the Kazakhstan
Republic //OER Osteuropa Recht. — 2024. —T. 70.— Ne. 1. — P. 65-72.
Abdrassulova A. The Development of the Process of Informatization, Digitalization and the
Place of Information in the Kazakh Legal System //OER Osteuropa Recht. —2023. —-T. 69. —
No. 1.—P. 45-55.



«Research Reviews» (August 7-8, 2025). Prague, Czech republic

Economic Sciences

Innovations in digital systems for modern
mining excavators

Nursagat Nurgul Nursagatkyzy

3rd-year doctoral candidate in the Doctor of Business Administration program,
specializing in Business Administration, Aimaty Management University, Almaty,
Kazakhstan

Madiyarova Kuralay Zeynullayevna

Ph.D. in Economics, Associate Professor of Digital Technologies, Narxoz University, 55, Al-
Farabi Avenue, Almaty, Kazakhstan

Balkhybekova Korkem Satylkhanovna

Doctoral candidate (DBA), Almaty Management University, Almaty, Kazakhstan

Abstract. The mining industry is rapidly embracing digital technologies originally conceived
inthe late 20th and early 21st centuries to revolutionize equipment safety, reliability, and operator
training. This paper reviews the latest on-board diagnostic platforms, continuous vibration
monitoring, centralized lubrication controls, geolocation systems, and advanced operator
simulators that have transformed excavator operations. Empirical case studies demonstrate
downtime reductions of up to 35 %, maintenance labor cuts of 80 %, and training error rates
decreased by 80 %. We also examine software tools for excavator-truck fleet sizing and structural
life estimation, highlighting how these innovations optimize total cost of ownership (TCO) and
extend machine life. Key implementation challenges—including network infrastructure,
cybersecurity, and regulatory compliance—are discussed, and best practices for scalable
deployment are provided.

Keywords: digital excavator systems, vibration monitoring, edge Al, operator training
simulators, centralized lubrication, geolocation and geofencing, fleet optimization, digital twins,
mining cybersecurity, total cost of ownership (TCO)

Modern excavators have evolved from simple mechanical shovels into sophisticated
cyber-physical systems. Today’s mining machines integrate multiple sensor modalities—electrical,
hydraulic, thermal, and geospatial—to enable proactive maintenance and operator support.
Below we explore the principal digital systems that underpin this transformation:
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Table 1. Key Digital Systems for Excavator Performance Improvement.

System Function Impact Metric
On-board Diagnostic | Real-time display of drive currents, pump | Downtime <, 35%
System pressures, gearcase temperatures, cycle | [1]

status
Continuous  Vibration | FFT and envelope analysis detect bearing and | MTBF T~ 28 % [2]
Monitoring gearbox defects via high-freq accelerometers
Centralized Automated | Timed metering of grease to pivots, slew | Maintenance time
Lubrication rings, and bearings J 81 % [3]
Real-Time Geolocation | GPS/UWB tracking prevents collisions and | Safety incidents
& Geofencing ensures zone compliance 4 45 % [4]

Electro-hydraulic Drive
Control (Centurion)

Optimizes torque and speed transitions for
faster cycle times and higher throughput

Cycle speed T 15 %
[5]

Operator Training
Simulators (IZ-KARTEX,
PRO3-B)

High-fidelity  virtual  environments for

operator upskilling

Training
L 80 % [6][7]

errors

Fleet Sizing & Structural
Life Software

TALPAC for shovel-truck matching; fatigue life
calculators for boom structures

TCO |, 20%; Life
T 15 % [8][9][12]

The on-board diagnostic system (Figure 1) consolidates data from electrical motors,
hydraulic pumps, ventilation filters, and boom-cycle sensors onto a cab-mounted touchscreen.
Algorithms correlate multi-channel inputs (e.g., rising gearbox temperature + increased motor
current) to predict bearing or seal failures before they occur, preventing unplanned shutdowns

and costly field repairs.
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Figure 1. Excavator on-board diagnostic display showing real-time performance metrics.
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In tandem, continuous vibration monitoring uses tri-axial accelerometers mounted on
swing bearings and final drives. Data streamed at 20 kHz undergoes FFT and envelope detection,
with ML models (XGBoost, LSTM) flagging anomalies indicative of lubrication starvation,
misalignment, or component fatigue. Case studies report MTBF improvements of 28 % and 95 %
accuracy in RUL forecasts, reducing catastrophic failures and extending service intervals.

Figure 2. Vibration monitoring sensor installed on excavator gearbox for real-time fault detection
The centralized automated lubrication network dispenses grease on schedule or
on-demand to critical joints, trimming manual greasing time from 1.6 h to 0.3 h per cycle and
boosting equipment availability by 12 %. Integration with the diagnostic dashboard allows
dynamic adjustment of grease volume based on operating loads and environmental conditions.

Real-time geolocation and geofencing combine GNSS with UWB beacons to track machine
position and speed, issuing alerts when machines encroach on exclusion zones. An Economist
Intelligence Unit survey found 70 % of mine managers rely on these systems to prevent collisions
and enforce safety protocols via mobile dashboards.

Centurion electro-hydraulic drive controls maintain peak torque at low speeds, speeding
load-haul-dump (LHD) cycles by 10-15 % and reducing fatigue on mechanical linkages. Operators
report smoother transitions during boom raises and faster bucket fill and dump sequences,
directly enhancing throughput.

Beyond hardware, operator training simulators such as 1Z-KARTEX (Transas) and PRO3-B
(Immersive Technologies) replicate excavator cab layouts, hydraulics, and site conditions. With
180° wrap-around visuals and customizable scenarios, simulator-trained operators achieve
proficiency 60 % faster and commit 80 % fewer errors, significantly reducing on-the-job risks and
training costs.

To plan optimal shovel-truck matches, mining firms leverage TALPAC software. Using
discrete-event simulation and game-inspired 3D interfaces, TALPAC projects equipment
productivity under varying haul distances and bench heights, supporting long-term and short-term
fleet strategies. However, TALPAC currently lacks automated equipment selection based on
real-time site telemetry.

For structural health, specialized tools calculate boom and undercarriage fatigue life from
in-situ loading cycles and material stress models. These applications factor in rock properties,
bench geometry, and operator behavior to predict safe operating limits and schedule component
replacements proactively.
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Figure 3. Integrated architecture of digital systems for modern excavators

These innovations have collectively driven substantial gains:
¢ Downtime reduction by up to 35 %

e Maintenance labor savings of 80 %

e Extended component life by 15-30 %
e Improved safety with 45 % fewer collision incidents

e Faster operator training with 60 % reduction in onboarding time
Table 2. Core components of the integration architecture, their underlying technologies,

and roles
Component Technology Role
Edge Al Node NVIDIA Jetson, TensorRT Real-time inference of ML models for

vibration RUL and anomaly detection

Diagnostic Service

Python Flask, Docker

Aggregates telemetry, applies rule-based
alerts, exposes RESTful health endpoints

Vibration Analysis | Apache Kafka, Spark Streaming High-throughput FFT, envelope analysis,
Service LSTM inference

Lubrication Node.js, MQTT Publishes grease-meter commands to
Scheduler actuators per computed schedule
Geofence & Collision | ROS2, UWB + GNSS Calculates proximity alerts, triggers in-cab
Service and dispatcher alarms

Fleet Management | Spring Boot, PostgreSQL Centralizes machine status, work orders,
API KPI storage

ERP/CMMS SAP OData, REST Automates creation of PM orders and
Integration updates equipment master data

Data Lake & BI

Hadoop HDFS, PowerBl|

Historical analytics, trend visualizations,
custom dashboards

Operator Simulator | REST, WebSocket Streams trainee session logs for skills
Data Ingest analytics

Digital Twin | Python SimPy, Unity3D Runs what-if scenarios for maintenance
Simulation planning and cycle-time optimization
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This layered design ensures low-latency decision making at the edge (< 50 ms total loop)
while preserving long-term analytics in the cloud. All inter-service communication uses
TLS-encrypted channels, mutual authentication, and JSON Web Tokens (JWT) for user and service
identity. Role-based access control (RBAC) is enforced at each APl gateway, ensuring that sensitive
machine KPIs are only visible to authorized personnel.

Despite the clear ROl and safety benefits, deploying such an ecosystem in remote mining
environments poses several challenges:

Network Infrastructure

Most open pit mines are located beyond the reach of public 5G. A hybrid network using
4G/LTE, private LTE, and Wi Fi 6 mesh is typical:

. Latency: Achieving < 100 ms round trip is critical for edge control. Solutions include
Local Breakout (LBO) and Multi Access Edge Computing (MEC).
. Bandwidth: High fidelity vibration or thermal data can easily saturate a 10 Mbps

link. Data reduction techniques—edge based feature extraction, compressed serialization
(Protobuf)—are necessary.

Mitigation: Deploy temporary fiber spurs where feasible; use satellite backup for control
traffic only.

Power and Environmental Resilience

Edge nodes and sensors must withstand extremes (-40 °C to +55 °C), heavy dust, and
vibration:

. Hardware: Industrial grade enclosures with IP67 rating, MIL STD shock mounting.

o Power: UPS and solar/wind hybrid setups ensure continuous operation.

Mitigation: Design for N+1 redundancy and predictive battery replacement based on
telemetry.

Cybersecurity

The convergence of Operational Technology (OT) and Information Technology (IT) expands
the attack surface:

. Threats: MITRE ATT&CK ICS techniques (T0834: Compromise OT user; TO856:
Impair process control).
. Controls: Zero Trust architecture, micro segmentation, host based intrusion

detection (OSSEC).

Mitigation: Regular penetration testing, code signing for ML models, hardware TPM for
device identity.

Change Management

Operators and maintenance crews must adopt new workflows and trust automated alerts:

. Resistance: Fear of job loss or complexity.

. Training: Simulators, micro learning modules, LMS integration.

Mitigation: Early involvement of end users, pilot phases with iterative feedback loops,
gamified incentives.

Regulatory Compliance

Mining regulations vary by jurisdiction:

. Data: Sovereignty concerns over telemetry crossing borders (GDPR, Kazakhstan
Data Localization Law).
. Safety: BVLOS drone audit rules differ globally.

Mitigation: On site data buffering, local certificate authorities, collaboration with
regulators for sandbox testing.

Economic Analysis and Total Cost of Ownership

A thorough TCO model includes CapEx, OpEx, training, and opportunity costs. Table 3
summarizes a five-year financial projection for a 10-machine excavator fleet.
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Table 3. Five-year TCO and NPV analysis for a 10-unit excavator fleet

Cost Year O Year 1 Year 2 Year 3 Year 4 Year 5 Cumulativ
Category (CapEx) | OpEx OpEx OpEx OpEx OpEx e Cost
Edge Al | 55000 | — — — — — $550 000
Nodes & 1|0
Sensors
Network $20000 | $20000 | S$S20000 | S$S20000 | $20000 | S20000 | S300000
Infrastructur | O
e
Software $15000 | $30000 |S30000 |S30000 |S$30000 |S30000 | S300000
Licenses & |0
Dev
Training & | $50000 | $10000 | $10000 | $S10000 |S$10000 | $10000 | $S100 000
Change
Managemen
t
Annual — - - - - - -
Maintenance S50000 | S50000 | S50000 | S50000 | S50000 | S2 50000
Savings 0 0 0 0 0 0
Net Cash | — - - - - -
Flow S95000 | S44000 |S48000 |S48000 | S48000 | S$48000
0 0 0 0 0 0
Key insights:

Payback occurs early in Year 2 as maintenance savings outpace recurring OpEx.

IRR exceeds 35 %, well above typical hurdle rates of 12—-15 %.

Sensitivity to network uptime and training adoption suggests focusing on robust
infrastructure and user engagement.

Future Directions

Looking ahead, several trends will further advance digitized excavator operations:

1. Federated Machine Learning
o Allows multiple mine sites to collaboratively train models on local data without
sharing raw telemetry, preserving data privacy and reducing WAN usage.
2. Digital Twin Orchestration
o Real-time synchronization between physical assets and their virtual counterparts,
incorporating reinforcement learning to auto-adjust maintenance schedules.
3. 5G Private Networks
o Ultra-low latency (<5 ms) and high bandwidth (1 Gbps+) will enable full-motion
video diagnostics, remote tele-operation, and AR overlays.
4. Edge Federated Inference
o ASIC-based inference (e.g., Google Edge TPU, NVIDIA Orin NX) will run complex
models locally, ensuring zero dependency on cloud connectivity.
5. Adaptive Cyber-Resilience

o Al-driven threat detection that learns normal
autonomously quarantines anomalous devices.
Thus, on the basis of the above, we can conclude that the integration of advanced digital

control-logic patterns and

technologies—ranging from on-board diagnostics and predictive vibration analytics to centralized
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lubrication, geofencing, sophisticated operator simulation, and seamless ERP/CMMS integration—
has redefined the operational paradigm of modern mining excavators. By adopting a layered
edge-to-cloud architecture, implementing robust cybersecurity measures, and committing to
comprehensive training and change management, mining operators can achieve:

e Upto35 % reduction in unplanned downtime through early fault detection.
e Upto28 % increase in MTBF and a corresponding decrease in maintenance costs.
e Maintenance labor savings of 80 % via automated lubrication and condition monitoring.
e Safety incident reduction by 45 % through real-time geolocation and collision avoidance.
e Operator proficiency gains with 60 % shorter training cycles and 80 % fewer errors.
e Positive NPV (= $1.2 million) and IRR > 35 % for a 10-unit fleet over five years.
The roadmap ahead—federated learning, digital-twin orchestration, 5G networking, and

edge Al—promises even greater autonomy, resilience, and efficiency. By embracing these
innovations, the global mining community can sustainably unlock new levels of productivity,
safety, and profitability.
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Annotation

Cross-border mergers and acquisitions (M&As) are a crucial tool for implementing
international economic strategies, particularly within the framework of the "One Belt, One Road"
initiative. This study aims to comprehensively assess the financial outcomes of such transactions,
using the strategic partnership between China and Kazakhstan in the oil and gas industry as an
example. The relevance of this work stems from the need to analyze the actual consequences of
significant foreign investments on the national economy and participating companies. Instead of
testing general hypotheses, this article employs a case study methodology to deeply analyze a
specific M&A transaction. We examine both the short-term market reaction to the announcement
of the deal and the long-term changes in the operating and financial performance of the Kazakh
company following the entry of the Chinese investor. The results of the analysis suggest that,
despite a subdued or neutral response from the buyer's stock market in the short term, long-term
financial outcomes for the acquired company could be significantly improved through the influx
of investment, introduction of new technologies, and optimization of production processes. The
study demonstrates that success in cross-border mergers and acquisitions depends less on
speculative market expectations and more on the investor's long-term strategic commitment.

Keywords: M&A, efficiency assessment, financial performance, case study, Kazakhstan-
China, oil and gas industry, foreign investment.

Introduction

Mergers and acquisitions (M&A) are a fundamental mechanism for restructuring both the
corporate sector and the global economy [1], [2]. Cross-border transactions are particularly
significant, as they not only change market structures but also serve as channels for capital,
technology, and management practices to flow [3], [4]. In the context of Eurasia, economic
cooperation between China and Kazakhstan, facilitated by the Belt and Road Initiative, has
resulted in an increase in major investment projects, including mergers and acquisitions in key
sectors such as energy, transportation, and mining [5], [6].

The problem with the current approach to assessing the effectiveness of cross-border
mergers and acquisitions (M&As) is that it often lacks depth [7]. Analysts and researchers tend to
focus on short-term market reactions and general statements about synergy, rather than
understanding the long-term financial and operational impacts on the acquired companies [8], [9].
This leads to a lack of understanding of how foreign investment through M&As actually creates
value at the enterprise level.

This article aims to provide a more comprehensive assessment of a real-world example of
a Chinese company's acquisition of a stake in a Kazakhstan-based oil producer. By examining the
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financial results, we can gain a better understanding of the long-term effects of this M&A on both
companies and the overall value creation process [10].

This study aims to answer the following research questions:

1. What was the immediate reaction of the stock market (as measured by the performance
of the shares of the acquiring company) to news of the acquisition of an asset in Kazakhstan?

2. How did the key financial and operational indicators of the acquired Kazakh company
evolve in the medium-term (up to three to five years) following its acquisition by the Chinese
investor?

3. What strategic factors (investments, technologies, management) contributed to the
observed changes in the financial performance of the company?

Methods

This study is based on a case study approach [11]. This method allows for an in-depth and
comprehensive examination of a specific phenomenon within its real-world context. We have
combined two analytical tools: The event study method to address question 1, analyzing the stock
market's response to the announcement of the deal [12]. Longitudinal financial analysis to address
guestion 2 and 3, comparing the company's performance pre- and post-M&A [13], [14].

Case Selection

Forillustrative purposes, we have chosen one of the most significant transactions in the oil
and gas industry - the acquisition of a controlling interest in the Kazakh oil company,
Karazhanbasmunai JSC, by the Chinese state-owned CITIC Group [15]. This transaction is
representative of China's resource investments as part of its long-term energy security strategy
and is well-documented, allowing us to track changes over an extended period.

Measurement Tools and Data Sources

Short-term performance: We measure the performance of CITIC Group's shares on the
Hong Kong Stock Exchange using the cumulative excess return (CAR). We use data from the stock
exchange's historical archives to obtain information on quotations and the Hang Seng market
index.

Long-term efficiency: We estimate long-term efficiency based on financial and production
indicators for Karazhanbasmunai JSC. We use data from the company's annual reports, the
Kazakhstan Stock Exchange (KASE), and industry reviews. Financial indicators include revenue,
EBITDA, and net profit. Production indicators include the volume of oil produced and the cost of
production per barrel.

To analyze the data, we use various methods, including statistical analysis and trend
analysis. We also compare the company's performance with industry benchmarks to determine
its relative position.

Event Study: The exact date of the deal announcement has been determined. The buyer's
share excess return is calculated over a 10-day period (5 days before and after the
announcement), using a market model. A t-test is then performed to verify the statistical
significance of the cumulative abnormal return (CAR).

Financial Analysis: Data has been collected on selected indicators for Karazhanbasmunai
JSC over a period of 2 years prior to the transaction and 5 years afterwards. The dynamics and
average growth rates have been calculated.

Qualitative Analysis: Annual reports and press releases from both companies have been
examined to identify any information about investment programs, technology adoption, or
management changes that could have affected the results.
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Results
Short-Term Market Reaction (Q1):
A table presenting the market's reaction to the deal announcement can be found in Table

1.
Table 1. Event Study Results for Acquiring Firm’s Stock (CITIC Group)
Indicator Value Interpretation
Event window [-5, +5] days from the | Standard event window to
announcement date capture pre- and post-
announcement reactions
Average Abnormal Return |-0.12% Slight negative return
(AAR) indicates minimal short-term
market optimism
Cumulative Abnormal Return | -0.95% Investors did not anticipate
(CAR) immediate value creation
t-statistic -1.15 Indicates the return is not
statistically different from
zero
p-value 0.25 (not statistically | Market reaction is statistically
significant) neutral

The results show that the stock market reacted neutrally to the news of the acquisition. A
small negative windfall is not statistically significant. This is a typical situation for transactions that
require large investments with a long payback period, especially when the buyer is a large
diversified conglomerate. The market has not seen a rapid synergistic effect, which is responsible
for Q1.

Long-term financial and production results (Q2 and Q3)

An analysis of the dynamics of Karazhanbasmunai JSC's performance after joining CITIC
Group shows a completely different picture.

Table 2. Financial and Operational Performance of JSC "Karazhanbasmunai" Before and
After the M&A Deal

Indicator 2-Year Average | 5-Year Average | Change (%) Key Driver (from
Before the Deal | After the Deal qualitative

analysis)

Annual Oil | 1.85 2.15 +16.2% Investments in

Production well

(million tons) modernization
and drilling

EBITDA (USD | 240 350 +45.8% Increased

million) production and
cost
optimization

Net Profit (USD | 45 95 +111.1% Improved

million) operational
efficiency

Capital 80 180 +125.0% Direct

Expenditures investments

(USD from the new

million/year) shareholder

The data from Table 2 clearly supports the findings of Q2 and Q3. Following the acquisition,
the company experienced significant growth in both production and financial performance. A
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gualitative analysis of annual reports confirms that CITIC Group initiated a large-scale investment
program to modernize its existing well stock and introduce new technologies to improve oil
recovery. This has led to the stabilization and subsequent growth of production in the mature field.
The sharp increase in capital investment was a direct result of the strategic investor's arrival and
a key contributor to financial success.

Discussion

Interpretation of Results

This case clearly illustrates the difference between the short-term market reaction to an
M&A deal and its long-term strategic outcomes. The lack of immediate market response (Q1) can
be explained by the fact that the acquirer's investors (CITIC Group) saw the deal as a long-term
investment in commodities, which did not offer quick returns. This finding is consistent with
numerous studies that show that the stocks of acquiring companies rarely experience significant
growth following major acquisitions.

At the same time, the dramatic improvement in the performance of the acquired Kazakh
company (Q2) indicates the successful implementation of the strategic plan. This success was not
achieved through financial speculation, but through real actions such as capital inflows,
technology transfer, and effective post-integration management (Q3). For Kazakhstan, this deal
brought modernization to an important production asset and increased tax revenues. For China,
it provided stable access to energy resources.

Theoretical and practical implications

From a theoretical perspective, the case study confirms the importance of the resource-
based view in M&A transactions. The Chinese company not only bought the asset but also
combined it with its own financial and technological resources to create new value. This study also
highlights the limitations of using event studies as the sole method for evaluating strategic
transactions.

Practical implications for managers and policymakers include:

For the selling party (and the government), attracting a strategic investor is crucial for the
long-term success of an asset. Evaluating not only the transaction price but also the buyer's
investment commitments is essential.

For buyers, the success of cross-border mergers and acquisitions (M&A) requires a clear
post-integration strategy and willingness to make long-term investments.

Analysts should assess M&A performances comprehensively, combining short-term
analysis with in-depth studies of operational and financial changes over the long term.

Limitations

The main limitation of this study is its focus on a single case, which may not be
generalizable to other industries or transactions involving private companies. Access to internal
information is limited, and analysis is based on publicly available data.

Conclusion

An analysis of the acquisition of Kazakh company Karazhanbasmunai by Chinese
corporation CITIC Group has revealed that the true financial impact of cross-border mergers and
acquisitions is revealed over time. While the immediate market reaction was neutral, targeted
investments by the new owner in modernization and technology have led to a significant increase
in production and financial performance of the acquired asset. This case study demonstrates that
strategic, resource-driven M&A deals can be mutually beneficial and generate real value, but
success depends on investors' willingness to commit to long-term goals that extend beyond the
initial transaction price.
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Abstract. In the ever-evolving global economy, marked by technological advancements,
geopolitical tensions, and supply chain reconfigurations, the challenge of maintaining national and
corporate competitiveness has become paramount. Traditional approaches, centered around
resource or cost advantages, are proving to be insufficient. This research aims to compare and
contrast the strategies employed by two distinct economic models: the innovation and export-
driven model of developed Asian nations (illustrated by South Korea and Singapore) and the
resource-based model of CIS countries (represented by Russia and Kazakhstan). Employing a
comparative analysis framework, this study examines the key determinants of competitiveness,
including the quality of human capital, innovation activity, economic diversification, and the
institutional environment. The findings of the study indicate that Asian nations are outperforming
in terms of competitiveness, thanks to their substantial investments in research and development,
the cultivation of human capital, and the fostering of a supportive business environment.
Conversely, the economies of the Commonwealth of Independent States (CIS) face obstacles,
despite their abundant natural resources, due to their heavy reliance on the export of raw
materials and the need for structural reforms. The study concludes that in the 21st century, long-
term competitiveness hinges on the capacity of governments and businesses to cultivate a
knowledge-based economy rather than a resource-based one.

Keywords: global competitiveness, economic diversification, innovation policy, human
capital, institutional environment, Asia, CIS countries.

Introduction

The process of globalization has reshaped the international economic landscape,
presenting both unprecedented opportunities for growth and significant obstacles for national
economies and individual businesses. The scope of competition has expanded beyond local and
national boundaries, becoming truly global in nature. However, the nature of this competition has
undergone a profound transformation. In the 20th century, access to cheap labor and natural
resources were crucial factors. However, in the 21st century, innovation, the quality of human
capital, the effectiveness of institutions, and the ability to adapt swiftly to technological
advancements are taking center stage. The issue at hand is that many nations, particularly those
with economies based on transition or resources, persist in relying on outdated models of
competitiveness. This leaves them vulnerable to the fluctuations in global commodity prices,
geopolitical upheavals, and technological setbacks. In the context of globalization, national
competitiveness has become a vital component of economic sustainability. Countries must
develop adaptive strategies to maintain relevance in global trade, attract foreign investment, and
foster innovation [1]. This paper investigates how countries from Asia and Central Asia manage

competitiveness in the face of shifting global paradigms.
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In contrast, countries that have successfully transitioned to a knowledge-based economy
exhibit greater resilience and dynamic growth. This disparity is particularly evident when
comparing the advanced economies of Asia and the countries of the Commonwealth of
Independent States (CIS). This research aims to conduct a comparative analysis of the strategies
and outcomes of competitiveness management in developed Asian nations and key CIS
economies. To accomplish this, the following objectives are being pursued: identify the key drivers
of contemporary global competitiveness. Examine and compare the approaches to managing
these drivers in selected countries. To assess the impact of implemented approaches using
statistical information. To draw conclusions about the most successful approaches to managing
competitiveness in the contemporary world.

Methods

The research is based on a comparative analytical study methodology, which involves
analyzing secondary data. This approach allows us to compare different national models of
competitiveness management and identify their strengths and weaknesses. The selection of cases:
Two pairs of countries were chosen for analysis: the Innovation and Export Model (South Korea
and Singapore) and the Resource-based Model (countries of the CIS region).

The Innovation and Export Model: South Korea is an example of a country that has
successfully transitioned from a catching-up economy to a leading one through the development
of a strong innovation system and global technology corporations, such as Samsung and Hyundai
[2]. Singapore is another example of a highly competitive economy built on human capital, global
talent, and world-class financial and logistics infrastructure [3]. The Resource-based Model:
countries of the CIS are characterized by their reliance on natural resources, which has led to
economic challenges. However, some of these countries have also made efforts to diversify their
economies and attract foreign investment [4].

The Russian Federation is the largest economy in the Commonwealth of Independent
States (CIS), with a strong dependence on energy exports. It is currently adapting to sanctions and
seeking new growth drivers. Kazakhstan, a key economy in Central Asia, is also dependent on the
export of raw materials. However, it is actively implementing strategies to diversify its economy
and improve the investment climate. The analysis is based on data from reputable international
organizations such as the World Bank, International Monetary Fund, World Economic Forum,
Organization for Economic Cooperation and Development, as well as national statistical agencies
and academic research [5], [6], [7], [8]. Four key areas were identified for comparison: innovation
and technological development, human capital, and other factors that determine modern
competitiveness. These include the level of spending on research and development (R&D) and the
share of high-tech exports, as well as the quality of education and life expectancy. Institutional
environment and business climate (positions in the Ease of Doing Business and Global
Competitiveness Index rankings).

Results

A comparative analysis of the data reveals significant differences in strategies and results
achieved between the two groups of countries.

Table 1. Key indicators of national competitiveness (data for 2022-2023)

Dimension South Korea Singapore Russia Kazakhstan
GDP per capita | 50.1 133.1 36.4 30.8
(PPP, SK)

GClI Ranking | 13 1 43 (until 2022) 55

(WEF)

Ease of Doing |5 2 28 25
Business
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R&D Expenditure | 4.9% 1.9% 1.1% 0.1%
(% GDP)

Human Capital | 0.84 0.88 0.73 0.63
Index

Sources: World Bank, WEF, OECD.

These show a stark gap between innovation-led economies (Singapore, South Korea) and
resource-transitioning nations (Russia, Kazakhstan).

The data from Table 1 already shows a significant gap at the macro level. Singapore and
South Korea are significantly ahead of Russia and Kazakhstan in terms of GDP per capita and the
quality of human capital. The difference in the level of investment in research and development
(R&D) is particularly striking: South Korea is one of the world leaders in this indicator (4.9%), while
in Kazakhstan it is at a minimum level (0.1%).

Analysis of the structure of the economy and diversification

The key difference between the models lies in the structure of their economies and
exports. Asian countries have built diversified economies focused on exporting high-tech products,
while the CIS economies remain dependent on raw materials.

Table 2. Structure of Merchandise Exports (% of total, 2022)

Product South Korea Singapore Russia Kazakhstan
Category

Fuel & Raw | 5.8% 16.5% 68.2% 74.5%
Materials

Machinery & | 38.5% 45.2% 5.5% 1.9%
Electronics

Chemicals 13.1% 12.8% 6.1% 4.8%
Metals 8.2% 3.1% 9.8% 12.5%

Source: Compiled by the author based on data from the ITC Trade Map [9].

The data from Table 2 clearly demonstrates the fundamental difference. More than two
thirds of Russia and Kazakhstan's exports are raw materials, which makes their economies
extremely vulnerable to fluctuations in global prices. In contrast, South Korea and Singapore are
dominated by high-value-added products, which ensure stable export earnings and stimulate
innovation.

Chart 1. The ratio of R&D costs and the share of raw materials in exports.

The ratio of R&D
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The diagram clearly illustrates the inverse relationship between countries' investment in
R&D and their dependence on commodity exports. Countries with a high investment in R&D tend
to have a lower dependence on commodity exports, while countries with a lower investment in
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R&D are more dependent on commodity exports. This confirms the existence of two different
models of competitiveness management.

Discussion

The analysis confirms that the competitiveness management strategies of developed
countries in Asia and the Commonwealth of Independent States (CIS) are significantly different,
which has a direct impact on their economic performance. South Korea and Singapore's success is
not a coincidence. It is the result of decades of government policies aimed at accelerating human
capital development through investments in education and science and creating world-class
universities. They have also stimulated innovation and R&D through tax incentives for high-tech
companies and support for national champions and innovation clusters. Creation of a high-quality
institutional environment: protection of property rights, fight against corruption, and
simplification of administrative procedures for businesses [10]. Despite some progress in the CIS
countries (for example, Kazakhstan's success in the Doing Business ranking and the development
of digital public services in Russia), there are still structural problems. The high dependence on the
raw materials sector leads to a "resource curse" effect, which reduces incentives for diversification
and makes other exports uncompetitive. It also often leads to high levels of corruption and the
concentration of capital in the hands of the state or narrow elites [11].

The theoretical and practical implications of this situation are significant. From a
theoretical perspective, the study supports the relevance of Michael Porter's theory on national
innovation systems and competitive advantages of countries, which emphasizes the importance
of dynamic factors, such as innovation and quality of demand, rather than static ones like
resources [12].

Practical recommendations for CIS and Central Asian countries include: aggressive
diversification: creating real incentives for the development of non-resource sectors, such as
manufacturing, IT, and the agro-industrial complex. Investments in education and research:
increasing funding for R&D and reforming the education system to focus on training engineers and
IT professionals. Improving the business climate by further reducing administrative barriers,
ensuring the rule of law and protecting investments in order to attract high-quality foreign capital
for non-resource industries. This corresponds with the view that the state plays a critical
entrepreneurial role in shaping and directing innovation-led growth, rather than merely fixing
market failures [13]. Special attention should also be paid to how national identity and post-Soviet
institutional legacies affect competitiveness policy-making [14]. Limitations of the study: this
analysis is at a macro level and does not take into account significant regional differences within
large countries like Russia. Additionally, the global economic situation is rapidly changing due to
geopolitical factors, which can both slow down or accelerate structural reforms.

Conclusion

Managing competitiveness in a globalized world requires governments and companies to
move from a reactive policy to a proactive strategy aimed at creating sustainable long-term
advantages. A comparative analysis of the economic models of Asia and the CIS has clearly shown
that in the 21st century, the main source of national wealth and competitiveness is not what is
extracted from the earth, but what is created by the human mind. The experience of South Korea
and Singapore proves that even countries without significant natural resources can achieve the
highest level of prosperity through reliance on innovation and human capital. For the CIS and
Central Asian countries, this means the need for a fundamental restructuring of the economic
model. Without this step, the gap in competitiveness with advanced countries will only grow. That
national competitiveness in a globalized context depends on systemic investment in innovation,
export diversification, and institutional reforms. Countries like Kazakhstan can benefit from
transitioning toward a more knowledge-based economy by leveraging comparative lessons from
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advanced Asian economies. Future research should include longitudinal analysis and sector-
specific case studies.
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Annotation. In the age of global digital competition, the process of reengineering business
processes (RBP) is becoming an essential component of the strategy for companies aiming to
achieve significant improvements. This article delves into the methodological aspects of RBP in the
context of two distinct economic models in Asia: China, a global technological leader, and
Kazakhstan, a rapidly developing digital hub in Central Asia. This paper conducts a comparative
analysis of RBP approaches, identifies key success factors driven by national strategies (such as
China's "Made in China 2025" and Kazakhstan's "Digital Kazakhstan"), and examines the influence
of specific socio-cultural and economic conditions on transformational processes. The article
incorporates up-to-date statistical data on the digitalization of China's and Kazakhstan's
economies, presents two tables summarizing success factors and case study outcomes, and
includes a diagram illustrating a universal digital reengineering model. The concluding section
delves into the distinctive hazards and practical consequences of implementing RBP approaches
in various nations, providing valuable perspectives for global business and academia.
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Introduction

Business process reengineering (BPR), defined as the fundamental rethinking and radical
redesign of processes to achieve significant improvements in key performance indicators, is
undergoing a revival in the context of the Fourth Industrial Revolution [1]. However, traditional
Western BPR models require serious adaptation when applied in countries with different
economic and cultural backgrounds [2]. In this regard, China and Kazakhstan are of particular
interest, as they demonstrate impressive but fundamentally different approaches to technological
modernization. The relevance of this study lies in the uniqueness of the trajectories of China and
Kazakhstan. China, under the "Made in China 2025" strategy, is undergoing a large-scale
transformation from a "global factory" into a technological superpower [3]. RBP (Robotic Process
Automation) is being integrated into the ecosystems of giant corporations, supported by powerful
government policies, in order to achieve this goal. Kazakhstan, on the other hand, is implementing
the "Digital Kazakhstan" state program in order to diversify its economy, develop digital services,
and create a regional technology hub [4]. RBP is becoming a tool for modernizing the public sector
and private businesses, particularly in the financial and technology sectors [5].

The main issue with the current research on RBP (reengineering business processes) is that
most studies are either general in nature or focused on Western experiences, ignoring the specific
application of these methods in Asian economic models, where the role of the state is significant
[6]. There is a lack of comparative studies that analyze how national policies, market structures,
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and cultural factors influence the selection of approaches, success factors, and outcomes of
reengineering efforts [7]. This article aims to conduct a comparative analysis of methodological
aspects of reengineering business processes in organizations in China and Kazakhstan, identifying
common patterns and national-specific characteristics.

To accomplish this goal, we set the following objectives: To consider the national strategic
plans of China and Kazakhstan as the context for reengineering projects. Based on an analysis of
relevant data, to identify and compare key success factors and risks associated with RBP projects
in these two countries. To present a generalized model of digital RBP that can be applied in various
contexts. Analyze practical cases that demonstrate the results of RBP in Chinese and Kazakhstani
companies. To discuss the similarities, differences, and practical implications of applying RBP
methodologies in the countries studied.

Methods

This study is based on a qualitative comparative analysis methodology with elements of a
literature review. The information base consists of scientific publications, reports from
international consulting agencies (McKinsey, PwC, and BCG), data from the World Bank, and
official government portals in China and Kazakhstan covering the period from 2021 to 2025. We
searched for sources in the Scopus, Web of Science, Google Scholar, and CyberLeninka databases
using the following key queries: "business process reengineering in China", "digital transformation
in Kazakhstan", "case study of Made in China 2025", "results of Digital Kazakhstan", "fintech in
Kazakhstan", and "smart manufacturing in China". To organize the data, we applied the content
analysis method, which allowed us to identify and summarize key success factors and risks specific
to each country (Table 1).

The case study method was used to demonstrate the practical outcomes of the RBP.
Examples from key industries in each country were chosen: high-tech manufacturing in China and
the financial and technology sector in Kazakhstan. Quantitative and qualitative indicators before
and after reengineering are summarized in Comparative Table 2.

A universal model of the digital RBP (Diagram 1) has been developed by combining existing
theoretical approaches. It is designed to be flexible, so it can be adapted to different contexts, but
it also includes specific content for each individual case.

The main limitation of this study is the language barrier, which prevents us from accessing
the full range of Chinese primary sources. Additionally, companies' trade secrecy often restricts
public access to detailed quantitative data on RBP projects. However, the use of reports from
reputable international organizations and the analysis of publicly available data allow us to ensure
the validity and reliability of our conclusions.

Results

National strategies and statistics in the context of RBP (robotic business process) in China
and Kazakhstan are largely influenced by government strategies. In China, the "Made in China
2025" initiative is driving industrial transformation through the introduction of cyber-physical
systems, big data, and the Industrial Internet [8]. As of 2023, China has become the global leader
in the number of industrial robots and the cost of digital transformation exceeds $300 billion [9].
For 2024, the country plans to invest more than 40% of its research and development (R&D)
budget in fundamental technologies underlying the digital economy [10].

In Kazakhstan, the Digital Kazakhstan program drives RBP in public services and finance.
The country has reached an internet penetration rate of 93% by 2024 and e-commerce grew by
more than 30% in 2023 [11]. Success of national financial technology companies demonstrates
the efficacy of building digital ecosystems from the ground up.
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Table 1. Key Success Factors and Risks of BPR Projects (Comparative Analysis)

Category

China

Kazakhstan

Success Factors

1. Strong government support
and subsidies under the
"Made in China 2025"
strategy.

2. large domestic market
enabling rapid testing and
scaling of innovations.
3. High competition driving
companies to pursue radical
efficiency improvements.
4, Well-developed  tech
ecosystem (Alibaba Cloud,
Tencent, Huawei).

1. Clear national programs
("Digital Kazakhstan") and
political will for change.
2. Success of national
champions (e.g., Kaspi.kz) as
role models and talent
sources.

3. High adaptability of the
population to digital services
(especially in finance).
4. Opportunity to leapfrog
outdated technologies.

Failures

1. Neglect of the "human
factor" in pursuit  of
technology; strong resistance
to change.
2. Overemphasis on speed at
the expense of quality and
sustainability.

3. Information security and
data leakage risks in highly
centralized systems.
4. Geopolitical tensions and
trade restrictions affecting
tech access.

1. Digital divide between
major cities and rural areas.
2. Shortage of highly qualified
IT professionals and reliance
on external contractors.
3. Risks of market
monopolization by a few large
digital ecosystems.
4. Bureaucratic obstacles in
implementing  government
initiatives locally.

and others.

Source: Compiled by the author based on analysis of reports by McKinsey (2023), PwC (2024),

A universal model and practical cases
Despite the differences in context, the process of digital RBP itself can be represented as a
universal model that includes four key stages (Diagram 1).
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2.1 Modeling new process with
Al/loT/Big Data

|¢

3.1 Pilot implementation and
iterative testing

4.1 Tracking "To-Be" KPlIs

1.1 Analysis of national/Corporate
strategy

Diagram 1. Integrated model of digital business process reengineering

Stage 1: Strategic vision and diagnosis

1.2 Identification of problem
processes and KPIs "As-Is"

Stage 2: "To-Be" design

2.2 Designing cross-functional
interaction

Stage 3: Implementation and change management

3.2 Training and communication
program

Stage 4: Monitoring and continuous improvement

Source: compiled by the author
The application of this model in practice leads to impressive results, which is confirmed by
cases from China and Kazakhstan (Table 2).
Table 2. Comparative Analysis of BPR Outcomes (Case Study Examples)

4.2 Culture of continuous
imrovement

1.3 Assessment of digital capabilities
and barriers

2.3 Developing new organizational
structure

3.3 Scaling the solution

4.3 Strategy adjustment based on
data

Country / Compan 'AS-IS' Process | Applied BPR Methods | Key Outcomes ('TO-
y pany (Problem) / Technologies BE' Process)
. L 1.  New roduct
Radical organizational P
. o development  cycle
- .. | redesign. Elimination
Traditional rigid . reduced from several
. . of middle
) hierarchical structure, months to weeks.
China management. .
. slow response to . 2. Direct team
(Home appliance Creation of over|. ) .
) market demands, and interaction with end
manufacturer Haier) 4,000 self-managed
long product . . users.
micro-enterprises
development cycle. . 3. Revenue and
(RenDanHeYi R
market capitalization
platform).

tripled in 10 years.

Kazakhstan
(Fintech
Kaspi.kz)

company

Fragmented and user-

unfriendly  banking,
payment, and e-
commerce  services.
Long, in-person

dependent processes.

Creation of a unified
digital ecosystem
(Super App) from
scratch. Integration of
payments,
marketplace,
government services,
loans, and cards.
Complete customer
journey redesign.

1. Over 13 million
monthly active users
(as of 2023).
2. Most operations
(payments, transfers)

completed in
seconds.

3. IPO on LSE with
high valuation,
becoming one of
Kazakhstan’s most
valuable public
companies.

Source: Compiled by the author based on public company reports and analytical articles

(2022-2024).
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Discussion

The findings reveal significant differences in the methodological approaches of RBP (Rapid
Business Process) in China and Kazakhstan, despite the general principles that underlie the
methodology.

In China, RBP tends to be more technocentric and focus on scale. The driving force behind
this is fierce competition and the government's desire for technological leadership. For example,
companies like Haier are willing to undergo radical organizational transformations, breaking down
traditional hierarchical structures in favor of more flexible, market-driven teams. The approach
here often follows the "technology first, process second" principle, where the introduction of
advanced technologies (such as Al and loT) necessitates a fundamental shift in business
operations. However, this approach can lead to dehumanization and a disregard for organizational
culture, potentially causing high staff turnover and internal tension.

In Kazakhstan, RBP (Relationship-Based Pricing) is client-centric and ecosystem-based. The
main driving force is not competition, but the desire of the government and advanced companies
to create new markets and improve the quality of services for citizens [12]. An example of this is
Kaspi.kz, which illustrates that a successful RBP relies not just on automation, but on creating a
seamless customer experience by integrating various services [13].

The methodology of RBP follows the principle of "customer needs first, then process and
technology," which allows for high customer loyalty and rapid acceptance of innovations.
However, there are risks associated with this approach, such as the possibility of monopolization
and the creation of "walled gardens" that restrict competition in the long term. Comparing the
two approaches to RBP, we can see that the Chinese model focuses more on the operational
efficiency of internal processes, such as production and logistics, while the Kazakh model
emphasizes creating value through external, customer-oriented processes. The integrated model
presented in Diagram 1 demonstrates its versatility, but the content of each stage varies. For
example, the "Strategic Vision" stage emphasizes the goals of "Made in China 2025" in China and
"Digital Kazakhstan" in Kazakhstan. The "Design" phase in China focuses on cyber-physical systemes,
while in Kazakhstan, it emphasizes mobile platforms and super apps. This indicates that there is
no one "best" approach to RBP. Instead, the selection and adaptation of a methodology must be
tailored to the specific national, sectoral, and organizational contexts.

Conclusion

A comparative analysis of the methodological aspects of business process reengineering
(BPR) in China and Kazakhstan has led to several key conclusions. National strategies, such as
"Made in China 2025" and "Digital Kazakhstan", are not merely background information, but rather
fundamental factors that determine the goals, scope, and tools of BPR. In China, BPR is driven by
the country's ambition to lead in technology and compete with other countries, while in
Kazakhstan, it is driven by the need to diversify its economy and modernize its services. Different
models of BPR have been identified in these two countries. In China, there is a focus on a
technocentric approach that aims to radically improve production and logistics efficiency, often
through the complete reorganization of structures. In contrast, Kazakhstan emphasizes a
customer-centric approach that focuses on creating integrated digital ecosystems and redefining
customer experiences. The key success factors and risks are specific to each country. Government
support and market size are crucial for China, while the risks of ignoring the human element are
high. In Kazakhstan, success depends on successful national projects and adaptability of the
population. However, there are risks such as a digital divide and lack of personnel.

RBP can be a catalyst for significant results in both countries. Despite differences in
approaches, successful reengineering in China and Kazakhstan can lead to a dramatic increase in
key indicators, such as cycle acceleration, multiple growth in user base, and market capitalization.
The practical significance of this study is that it offers managers and consultants working in Asian
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markets a structured understanding of how to apply the RBP methodology in their local contexts.
The theoretical contribution lies in its contribution to comparative management and
reengineering theory by demonstrating the influence of national context on management
concepts. Future research could focus on conducting a more in-depth quantitative analysis of the
impact of RBP on company performance in these countries, as well as exploring RBP processes in
other industries.
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Résumé : Cet article propose une analyse approfondie des crises financiéres internationales, en
retracant leur évolution historique, identifiant leurs formes typiques et mobilisant les principales
théories pour en expliquer les causes et mécanismes. L'attention est centrée sur la crise financiere
internationale de 2008, considérée comme un choc systémique majeur. Létude de cas empirique
repose sur une base de données regroupant les taux de croissance de 87 pays a revenus élevés et
25 pays a faibles revenus dont Madagascar.

Deux analyses statistiques sont menées : (1) une ANOVA a mesures répétées met en évidence une
chute tres significative du taux de croissance entre 2007 (avant crise) et 2009 (apres crise) dans les
deux groupes de pays. C'est I'effet-choc confirmant le caractére fortement déstabilisateur de cette
crise financiere majeure affectant I'ensemble des économies mondiales. Et, (2) une analyse
statistigue complémentaire pour évaluer le temps de reprise entre 2007 (avant) et mi-2013
(apres), pour valider le propos de Reinhart & Rogoff (2014). Nous avons vu que 7 ans apres la crise
de 2008, seuls les pays pauvres semblent avoir retrouvé leur niveau de croissance d’avant-crise,
car les pays riches — aux économies trés interconnectées — continuent de subir une baisse
significative de leur croissance ; ce qui infirme leur théorie.

Ces résultats valident I'hypothése d’un impact asymétrique de la crise de 2008 selon le niveau de
richesse et d’interconnexion économique des pays. Larticle conclut par les lecons prises en
réponses a la crise, entre autres, I'indépendance de la politique monétaire, le déploiement des
outils non conventionnels, la réforme structurelle du secteur bancaire ; que sont des mesures
prises par les grandes Banques centrales nationales comme la Fed, la BCE... En outre, les
organismes internationaux, les régulateurs supranationaux et les gouvernements nationaux ont
promu et mis en ceuvre les réformes réglementaires, macroprudentielles, de transparence et de
coopération.

Mots-clés : crise financiere ; crise financiere internationale de 2008, croissance mondiale, effet
chogc, reprise apres crise, réponses institutionnelles.

1. Introduction

La crise financiere est un phénomeéne ancien et récurrent dans I’histoire économique mondiale,
qui, dans un contexte d’interconnexion croissante des économies, représente une menace
permanente. Parmi les crises majeures, celle de 2008 a marqué un choc systémique mondial d’une
ampleur inédite depuis la Grande Dépression de 1929. Cette crise a mis en lumiére les
vulnérabilités des économies mondiales, notamment en raison de leur interdépendance financiére
accrue.

Cette étude se concentre sur la crise financiére internationale de 2008 afin de répondre a la
problématique suivante : cette crise a-t-elle affecté de maniére significative 'économie mondiale ?
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Cet impact a-t-il différé selon le niveau de revenu des pays ? Les pays a revenu élevé ont-ils mis plus
de temps a retrouver leur niveau de PIB réel d’avant-crise comparativement aux pays a faible
revenu ? Le but c’est de pourvoir valider empiriquement la théorie de Reinhart et Rogoff (2014)
qui suggere que les pays a revenus élevés mettent plus de temps a se remettre d’une crise majeure
comparativement aux pays a faibles revenus.

Les objectifs principaux de notre recherche sont donc (/) de comparer I'évolution du taux de
croissance des pays a revenus élevés (87 pays) et a faibles revenus (25 pays) avant et apres la crise,
(ii) de mesurer I'effet de l'interaction entre le temps (avant/apres crise) et le niveau de revenu
(riches/pauvres) sur le taux de croissance, en identifiant le temps moyen de reprise apres crise
pour chaque groupe de pays. Pour cela, une ANOVA a mesures répétées est utilisée afin de tester
la significativité statistique de ces différences, aidée par le logiciel Jamovi 2.6.26.

Quatre hypothéses fondamentales guident notre recherche: (H1) la crise financiére
internationale de 2008 a provoqué une baisse significative du taux de croissance du PIB mondial ;
(H2) cette baisse est plus prononcée dans les pays a revenus élevés que dans les pays a faibles
revenus ; (H3) les pays riches ont mis plus de temps a retrouver leur niveau de croissance d’avant-
crise que les pays pauvres et (H4) il existe une interaction significative entre le temps et |le niveau
de revenu dans I'évolution du PIB.

Dans un premier temps, cette étude retrace brievement |'historique des crises financieres
internationales. Ensuite, elle passe en revue les théories majeures expliquant la nature et les effets
des crises systémiques. Enfin, elle présente un cas empirique spécifique qui vise a confirmer ou
infirmer les résultats théoriques de Reinhart et Rogoff (2014) sur la durée de la reprise selon le
niveau de richesse des pays.

2. Chronologie des crises financieres mondiales : de I'lEmpire romain a nos jours

Encadré 1 : Grandes crises financiéres dans le monde depuis I’Empire romain

235-284 : crise monétaire dans I’Empire romain avec dévaluation, inflation, perte de pouvoir d’achat et
application de la loi de Gresham : « la mauvaise monnaie chasse la bonne ».

1634-1637 : spéculation sur les tulipes en Hollande, menant a un effondrement brutal des prix.

1720 : éclatement de bulles spéculatives en France (Compagnie du Mississippi) et au Royaume-Uni (South Sea
Company).

1797 : panique bancaire au Royaume-Uni, for¢ant la Banque d’ Angleterre a suspendre la convertibilité en or.
1847 : crise boursicre en France et au Royaume-Uni aprés une bulle spéculative sur les chemins de fer.

1873 : krach a Vienne lié a I’immobilier ; début d’une longue dépression économique en Europe.

1882 : faillite de I’Union Générale en France, causant une crise bancaire nationale.

1907 : panique bancaire aux Etats-Unis, révélant les faiblesses du systéme financier.

1929 : krach boursier a Wall Street suivi d’une dépression mondiale favorisant les régimes autoritaires.

1966 : crise du crédit aux Etats-Unis suite a la hausse des taux de la Fed.

1982 : crise bancaire mondiale aprés que le Mexique déclare un moratoire sur sa dette.

1987 : chute record de Wall Street le 19 octobre, surnommée « lundi noir ».

1994 : crise financiére au Mexique suite a la dévaluation du peso.

1997 : crise asiatique déclenchée par 1’effondrement du baht thailandais.

2000 : explosion de la bulle Internet alimentée par la spéculation technologique.

2008 : crise des subprimes aux Etats-Unis, transformée en crise mondiale par la titrisation.
Source : Analyses auteurs, 2025.

3. Typologie des crises financieres
3.1. Crises bancaires
Les crises bancaires sont parmi les plus colteuses socialement. Elles surviennent lorsqu’une ou
plusieurs banques font face a des problemes graves de liquidité (incapacité a faire face a des
retraits soudains) ou de solvabilité (valeur des actifs inférieure aux dettes). La défaillance d'une
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banque peut entrainer des retraits massifs (bank run) ou I'incapacité de refinancement, souvent
liés a des pertes liées a des préts non remboursés ou a la dépréciation des actifs.

Ces deux problémes sont frequemment liés et, avec la mondialisation bancaire des années
2000, les crises bancaires sont devenues contagieuses. Un exemple marquant est la crise de 2008,
dite des subprimes. Pour relancer I'économie aprés 2001, les banques américaines, soutenues
politiqguement, ont accordé des crédits immobiliers a taux variable a des ménages peu solvables.
Cela a provoqué une bulle immobiliere. Lorsque la Fed a relevé ses taux dés 2005, les mensualités
ont explosé, menant a des défauts massifs de paiement, des saisies, puis une chute des prix. Ce
mécanisme a provoqué des pertes colossales pour les banques, dont |a faillite de Lehman Brothers
(15 septembre 2008), et un effondrement global par effet de contagion.

Les banques centrales (Fed, BCE) ont alors mené des politiques d’ « assouplissement
quantitatif », tandis que les Etats ont engagé des plans de relance. Malgré ces efforts, les effets
persistent plus de dix ans plus tard. En mars 2023, la faillite de plusieurs banques américaines et
européennes (dont Crédit Suisse et Deutsche Bank) a ravivé les craintes. Depuis l'invasion de
I’'Ukraine par la Russie en 2022, l'inflation mondiale a explosé, poussant les banques centrales a
relever leurs taux, ravivant ainsi les risques de crise financiéere mondiale. Certains spécialistes
restent optimistes, affirmant qu’un mécanisme de contagion majeur n’existe pas. Le graphique
suivant montre les tendances des taux directeurs américains de 1955 a 2025 :

Graphique 1 : Evolution historique des taux directeurs de la Fed de 1954 a 2024

HISTORICAL FEDERAL FUNDS RATE: 1954-2024

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Source : Board of Governors of the Federal Reserve System (US), last updated 2025-01-02. In
https://fred.stlouisfed.org/data/RIFSPFFNA

3.2. Crises monétaires

Beaucoup d’analystes confondent crises monétaires et crises de change, alors qu’une crise
monétaire peut déclencher une crise de change, voire méme une crise bancaire. Une crise
monétaire résulte d’une chute de la valeur d’'une monnaie nationale ou d’un ensemble de pays
face a d'autres devises, due a une perte de confiance des investisseurs, a une hausse excessive de
la masse monétaire ou a une hyperinflation. La conséquence typique est une variation brutale du
taux de change, accompagnée de fuite des capitaux ou de défaut souverain.

Léon Walras (1898), dans ses Cours d’économie appliquée, définit la crise monétaire comme
une réduction rapide de la masse monétaire. Cependant, cette définition a suscité des critiques :
certains soulignent que la crise peut survenir lors d'une augmentation brutale de la création
monétaire. Ainsi, le terme crise monétaire est polysémique, car il recouvre aussi bien la déflation
gue I"hyperinflation et la fuite de capitaux.

Les crises monétaires étaient fréquentes au début du XX® siecle, particulierement dans I'entre-
deux-guerres, ce qui a conduit a la signature des accords Bretton Woods pour réguler le Systéme
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monétaire international (SMI). Dans les années 1990, les pays en développement ont été
fortement touchés par des crises monétaires et de change. C’est pourquoi la régle Greenspan-
Guidotti (1999) a été adoptée : les réserves de change doivent étre égales a la dette extérieure a
court terme, pour se prémunir contre des fuites massives de capitaux. Cette régle a été suivie par
de nombreux pays émergents, conduisant a des réserves excessives — parfois couvrant jusqu’a 200-
260 % de la dette extérieure, comme au Mexique... avec des effets secondaires comme I'inflation
ou I'excés de liquidité mondiale.

LUexemple le plus ancien connu de crise monétaire remonte a I’'Empire romain (235-284 apres
J-C.), ol la « mauvaise monnaie » (dévalorisée a 50 % d’argent fin) chassa la « bonne monnaie »
selon la loi de Gresham, provoquant une chute du pouvoir d’achat (perte salariale de 17-31 % par
rapport a 'or), une inflation forte, un refus du paiement des impots et une migration massive. Ce
processus crise a contribué a la chute de 'Empire romain, faute de réserves financiéres suffisantes.

Aujourd’hui, depuis le début de la guerre en Ukraine en 2022 et les faillites bancaires de mars
2023, de nombreux analystes redoutent une « crise monétaire généralisée » — Simone Walper
(2023) parlant du « danger supréme? ». Cette crainte repose sur le relévement des taux d’intérét
par la Fed et la BCE pour lutter contre une inflation qu’ils ont créé eux-mémes apres les crises de
2001 et 2008. Cette hausse des taux, couplée a un surendettement massif (par exemple les
Etats-Unis a 135 % du PIB), représente un cocktail explosif.

3.3. Crises boursiéres

Une crise boursiere, aussi appelée krach, désigne une chute brutale et massive des cours d’'une
ou plusieurs catégories d’actifs financiers sur une ou plusieurs places boursieres. Ce phénomene
entraine une panique sur les marchés : les investisseurs vendent massivement, provoquant une
chute des prix sans acheteurs. Cette crise affecte plusieurs entreprises d’un pays, puis se propage
par contagion a I'échelle mondiale. Les indices boursiers représentatifs, comme le CAC 40 a Paris
ou le Dow Jones a New York, enregistrent alors une forte baisse rapide.

La cause principale est la formation préalable d’'une bulle financiere, née d’'un emballement
spéculatif amplifié par la facilité d’acces au crédit bancaire et monétaire. Lorsque la majorité des
spéculateurs réalise que les prix ont atteint un sommet, la panique s’installe, déclenchant une
course a la vente. Charles Kindleberger (1978) souligne que « la panique se renforce d’elle-
méme », jusqu’a ce que (i) les prix chutent assez pour attirer des acheteurs, (ii) les transactions
soient suspendues ou (i) qu’un préteur en dernier ressort, souvent la Banque centrale,
intervienne pour rassurer les marchés et fournir des liquidités.

Le krach le plus célebre est celui de 1929 a New York, marquant le début de la Grande
Dépression. En deux jours (28 et 29 octobre, « lundi et mardi noirs »), I'indice Dow Jones perdait
23,05% de sa valeur, et pres de 90% sur 30 mois (octobre 1929 — juillet 1932). Ce krach résultait
d’une bulle spéculative alimentée par le systeme d’achat a crédit d’actions instauré en 1926 (call
loans). Selon Kindleberger, les causes immédiates furent une fuite massive de capitaux a New York,
liée a des facteurs financiers (diminution des préts des courtiers) et politiques (hausse des taux
d’intérét aux Etats-Unis et en Angleterre).

Le krach de 1929 a provoqué un effondrement mondial des marchés, une crise bancaire et
économique, avec un chdmage explosif (passant de 1,5 million a 15 millions en 1933) touchant
particulierement les classes moyennes et ouvriéres. Les indices boursiers ne retrouveront leurs
niveaux d’avant-crise qu’aprés 25 ans.

Apres le krach de 1929, d’autres crises boursieres majeures ont marqué |’histoire économique
mondiale. Par exemple, le krach de 1987, connu sous le nom de « lundi noir », a vu 'indice Dow

' Simone Walper, 12 Avril 2023, « Comment éviter que I’Etat ne vole notre épargne ? ». In
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Jones chuter de prés de 22% en une seule journée, provoquant une onde de choc sur les marchés
mondiaux. Plus récemment, la crise financiére de 2008, déclenchée par I'effondrement du marché
immobilier américain et la faillite de grandes institutions financiéres, a provoqué un krach mondial.
4. Théories économiques sur les crises financieres

4.1. Approches exogénes vs approches endogenes

Les crises financieres peuvent avoir des origines exogenes ou endogenes, selon différentes
écoles de pensées. Les approches exogenes, issues des modeles keynésiens et néoclassiques,
considerent que les crises résultent de chocs extérieurs au systéme économique. Apres la crise de
1929, les keynésiens ont développé des modeles visant a amortir les fluctuations cycliques par des
politiques de stabilisation (Joseph Schumpeter, 1911). Les néoclassiques percoivent les crises
comme des perturbations économiques, exclues de I'analyse en situation d’équilibre.

En revanche, les approches endogénes, notamment marxistes et celles de Hyman Minsky
(1996), intégrent les crises au coeur du fonctionnement du capitalisme. Karl Marx, dans Le Capital
(1867), voit les crises comme inévitables et structurelles. Minsky, dans Stabiliser une économie
instable (2016), décrit un cycle en cing phases : boom spéculatif, recours accru au crédit, détresse
financiere, effondrement (paroxysme de la crise), puis retour a la normale.

4.2. Approche monétariste

Pour les Monétaristes, les crises financieres sont souvent déclenchées par des paniques
bancaires, liées a une perte de confiance dans la capacité des banques a restituer les dépots. Cette
panique provoque une ruée bancaire, une diminution de la masse monétaire, et peut aggraver une
récession. Ce phénomeéne est amplifié si la Banque centrale n’intervient pas rapidement comme
préteur en dernier ressort pour stabiliser la masse monétaire. Méme les banques saines
deviennent alors vulnérables, leurs actifs perdant de la valeur. Friedman et Schwartz (1963) ont
montré qu’entre 1867 et 1960, quatre des six grandes contractions monétaires aux Etats-Unis
coincidaient avec des perturbations majeures du systéme bancaire, soulignant ainsi le role central
de la stabilité monétaire dans la prévention des crises.

4.3. Aléa moral

La crise financiere ne résulte pas uniquement de déséquilibres macroéconomiques, mais
surtout de comportements d’aléa moral et de défaillances de régulation bancaire et financiére.
Adam Smith soulignait déja au XVII® siecle que la recherche du profit individuel sans souci des
conséquences collectives menace le capitalisme. Dans les marchés financiers, les banques
prennent des risques excessifs, croyant étre protégées par les banques centrales.

Ce phénomene de « privatisation des profits et nationalisation des pertes » est amplifié par le
role systémique de certains établissements dits « too big to fail ». En 2008, Ben Bernanke a noté
gue les aides aux banques apres la crise de 2008 ont renforcé cet aléa moral. La crise a été aggravée
par une régulation insuffisante. Toute analyse doit intégrer les failles réglementaires préexistantes.
Christian Noyer (2009) recommande une surveillance macroprudentielle des acteurs systémiques
pour renforcer la résilience du systéme financier post-crise.

4.4, Endettement et fragilité financiére

Cette approche considere les crises financieres comme des phénoménes structurels du cycle
économigque, intervenant apres une phase d'exces. Le cycle se divise en deux temps : (1) dans la
phase ascendante, Charles Kindleberger (1978) identifie un « déplacement » exogene qui crée des
opportunités d’investissement, entrainant une spéculation croissante, un recours accru a
I'endettement et une expansion de la masse monétaire. Irving Fisher (1930) souligne que
I'augmentation de la vitesse de circulation de la monnaie alimente cette dynamique. La hausse des
prix réduit la valeur réelle des dettes, incitant a de nouveaux emprunts, jusqu’au surendettement.
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Une hausse des taux d’intérét déclenche alors des défauts de paiement, des ventes de détresse,
une baisse des prix, des retraits bancaires massifs et une crise si la Banque centrale n’intervient
pas. (2) Dans la phase descendante, Fisher (1933) attribue la spirale récessive a la combinaison
surendettement plus déflation. Hyman Minsky (1982) parle de « fragilité financiere » reposant sur
des financements Ponzi, une baisse de liquidité et un endettement spéculatif menant a la crise.

4.5. Anticipations rationnelles

Plusieurs auteurs ont développé des modeéles de crises financiéres intégrant les anticipations
rationnelles, en se concentrant sur deux éléments principaux : les manies et les ruées bancaires.
Les manies sont percues comme des bulles spéculatives rationnelles, selon Blanchard & Watson
(1982). Ces bulles peuvent durer ou éclater, avec une probabilité associée. Si elles persistent, les
actifs doivent offrir un rendement supérieur au taux d’intérét sans risque pour compenser le risque
de krach. Toutefois, plus le temps passe, plus la probabilité de I'éclatement augmente, ce qui
pousse les prix a croitre de maniere exponentielle pour intégrer ce risque.

Les ruées bancaires, quant a elles, sont considérées comme des attaques spéculatives sur un
systeme de prix fixe. Flood & Garber (1981) expliquent qu’une banque peut maintenir un prix fixe
sur un bien, mais si les agents anticipent que ce prix n’est pas tenable a long terme, ils réduisent
leurs dépobts ou réserves, ce qui fragilise la structure. Lorsque la valeur nette de 'institution devient
nulle, une ruée bancaire survient, causant la faillite, méme si les déposants sont remboursés.

4.6. Incertitude et comportement mimétique

Sur les marchés financiers, I'incertitude désigne le manque de certitude sur la valeur future des
actifs, poussant les agents a prendre des décisions rationnelles ou irrationnelles (Knight, 1921 ;
Meltzer, 1982). Ce contexte crée des opportunités de gain, mais aussi des risques de crise
financiere si les décisions sont erronées. Lorsque l'information est incompléte ou irréguliere,
notamment dans des environnements innovants ou non régulés, les agents peuvent mal
interpréter les innovations financieres, générant ainsi plus d’incertitude.

Des fois, les agents financiers imitent les leaders du marché sans analyse des fondamentaux. Ce
phénomene, parfois amplifié par des algorithmes d’achat/vente automatisés, expliqgue de
nombreuses bulles spéculatives et krachs boursiers. Il est a |a fois irrationnel et rationnel (profiter
de l'information supposée mieux maitrisée par autrui). Devenow & Welch (1996), ainsi que
Bikhchandani & Sharma (2000) ont démontré que le mimétisme est courant sur les marchés
développés et encore plus visible sur les marchés émergents ou l'acces a I'information est plus
limité et colteux.

4.7. Rationnement de crédit

Selon Guttentag & Herring (1984a), les crises financiéres se manifestent par un rationnement
brutal du crédit. Celui-ci peut prendre plusieurs formes : un rationnement par les prix via des
primes de risque plus élevées, un rationnement par les quantités (Stiglitz & Weiss, 1981) lorsque
la demande de crédit dépasse 'offre au taux optimal ou encore des limites absolues d’emprunt
causées par une asymétrie d’information entre préteur et emprunteur. Ce déséquilibre est aggravé
par un mangque de contrdle de I'emprunteur.

Ces auteurs recommandent alors une surveillance renforcée des banques, notamment par un
contrdle des ratios de capital et 'usage de mécanismes complémentaires, afin d’éviter la « myopie
au désastre » (la sous-estimation des risques systémiques). lls soulignent que la responsabilité
d'une crise incomberait autant aux autorités de régulation qu’aux banques, qui doivent adapter
leurs stratégies pour éviter un court-termisme nuisible a la stabilité financiére.
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4.8. Phénomene de bulles financieres

Une bulle financiére désigne une hausse excessive et autonome du prix d’un actif financier,
largement irrationnelle, alimentée par des anticipations de hausse future et le mimétisme des
investisseurs. Deux facteurs clés peuvent le déclencher : I'expansion des crédits a bas taux et une
confiance généralisée dans la solidité des fondamentaux économiques.

Cette hausse autoentretenue repose sur une sous-estimation des risques et une surestimation
des gains attendus, ce qui peut déboucher sur une crise financiére en cas d’éclatement. Toutefois,
toutes les bulles ne provoquent pas forcément de crise systémique. Le cycle d’une bulle se
compose de quatre phases: (1) la gestation (confiance économique et optimisme modéré
provoguent une premiere hausse des prix), (2) la naissance (renforcement des anticipations
haussieres), (3) 'euphorie (gonflement de la bulle suite a I'endettement et aux comportements
moutonniers) et (4) I'éclatement (déclenchement d’un retournement des anticipations et
effondrement brutal des prix des suites d’un événement), pouvant engendrer une crise financiére.

5. Causes et conséquences des crises financiéeres
5.1. Causes des crises financieres

5.1.1. Causes communes des crises financiéres
a. Déséquilibres des fondamentaux macroéconomiques

Durant les années 1980, notamment aprés la crise mexicaine de 1982, les chercheurs ont
exploré les vulnérabilités macroéconomiques a l'origine des crises : déficits publics, déficits
extérieurs et endettement privé. Dans les années 1990, I'attention s’est portée sur le phénomene
de contagion entre économies, résultant des anticipations des investisseurs et des réponses des
autorités monétaires, amplifiant ainsi les crises au niveau global.

b. Modifications de I'environnement institutionnel

Les trois derniéres décennies ont été marquées par la déréglementation, la globalisation et les
innovations financieres radicales. La déréglementation a effacé les frontieres traditionnelles entre
bangues commerciales, banques d’investissement et assurances, poussant les acteurs a prendre
plus de risques pour maximiser leurs marges. La globalisation a permis I'entrée massive des
capitaux dans les économies émergentes, provoquant des phénomeénes d’accélérateur financier et
exposant ces pays a des crises jumelles (banque et change) en cas d’ouverture mal encadrée des
comptes de capitaux. De nouveaux instruments financiers complexes sont nés diversifiant et
haussant ainsi les risques, comme |'a illustré la crise des subprimes de 2008.

c. Fonctionnement intrinseque du systéeme financier

Les crises émergent aussi du fonctionnement méme des marchés financiers, notamment durant
les phases d’expansion ou la prise de risque devient procyclique. Ce phénomeéne découle souvent
d’'une myopie des acteurs privilégiant les gains a court terme, alimentant ainsi des bulles
spéculatives. De plus, la dynamique de l'accélération financiére, caractérisée par une course au
crédit entre établissements, peut engendrer un risque systémique lors des retournements,
perturbant la circulation des paiements. La faillite des entreprises financieres et non financiéres
provoque alors récession et chémage, exacerbées par I'interconnexion croissante des marchés.

5.1.2. Causes des crises financiéres dues aux interconnexions
a. Contagions horizontales (interconnexions entre économies)
Les contagions horizontales résultent d’une détérioration commune des fondamentaux
économiques, provoquant des effets régionaux. Deux phénomenes sont essentiels :
- Phénomeénes de mousson (monsoonal contagion): une méme série de chocs affecte
simultanément plusieurs pays. Par exemple, la crise mexicaine de 1982, liée a la hausse des taux
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d’intérét américains, a touché en méme temps plusieurs économies d’Amérique Latine.

- Effets de débordements (spill-over effects) : les crises se propagent entre économies liées par le
commerce ou la finance. Par exemple, au début des années 1990, les attaques spéculatives contre
la Livre ont déstabilisé I'ensemble du Systeme monétaire européen (SME).

b. Contagions verticales (interconnexions entre marchés)

Trois types de contagions verticales sont distingués :
- Contagion pure : liée aux sentiments des opérateurs et a I'asymétrie d’information, provoquant
des crises financieres.
- Effet de contagion (shift-contagion) : causé par la panique et le stress, amplifiant la diffusion des
crises. Par exemple, la faillite de Lehman Brothers en 2008 a provoqué une sur-réaction globale
des marchés. La contagion se mesure souvent par un accroissement du coefficient de corrélation
entre marchés durant la crise.
- Crises de change de troisieme génération : ces modeles expliquent les crises jumelles, les bulles
spéculatives, l'illiquidité bancaire et une double méfiance vis-a-vis du systéeme de change et des
liquidités, comme lors de la crise asiatique de 1997-1998.

5.1.3. Autres causes des crises financieres
a. Mondialisation financiéere et instabilité globale

Lors d’'une table ronde en 1987 animée par Christian de Boissieu et Yves Ullmo, plusieurs
experts — Michel Aglietta, Michel Cicurel, Bertrand Jacquillat, Gérard Maarek et Jean Peyrelevade
—ont souligné que « la mondialisation des activités financiéres depuis les années 1980 avait accru
les déséquilibres macroéconomiques mondiaux ». Selon eux, cette globalisation, en facilitant la
circulation internationale des capitaux, favorise des phénomeénes de contagion planétaire. Ainsi,
un choc exogéne sur une place financiere peut rapidement affecter 'ensemble des marchés
mondiaux. Cette dynamique a rendu I'économie mondiale de plus en plus instable, exposée a des
chocs financiers fréquents et plus sévéres.

b. Les dix causes potentielles de la prochaine crise selon Deutsche Bank (2017)

La Deutsche Bank, dans un rapport de 2017, considere qu’il serait illusoire de croire que les
crises financieres cessent d’étre un événement régulier depuis les années 1970. Elle identifie dix
causes potentielles pour la prochaine crise mondiale : (1) le politiques monétaires des grandes
Banques centrales, (2) la montée imprévisible des populismes, (3) les limites des marges de
manoeuvre des Etats, (4) la crise en lItalie, (5) le Brexit, (6) les risques en Chine, (7) le
surendettement du Japon, (8) la manque de liquidité sur les marchés, (9) les déséquilibres
croissants des balances courantes, (10) les niveaux records du prix des actifs mondiaux.

Or, d’autres causes existent encore comme les risques cyber et vulnérabilités technologiques,
les chocs géopolitiques majeurs (conflits, guerres commerciales), les inégalités sociales croissantes
fragilisant la demande et la stabilité économique, la réglementation financiére insuffisante ou
I'inadéquate malgré la dérégulation, et les effets climatiques liés a la transition écologique
impactant '’économie mondiale.

5.2. Conséquences des crises financieres
5.1.1. Conséguences économiques et monétaires des crises financiéres
5.1.1.1. Conséquences économiques
a. Un chémage en hausse
La chute de la croissance, souvent négative lors d’une crise, entraine un ralentissement des
activités. En réponse a la baisse de la demande, les entreprises réduisent leurs effectifs, ce qui

provogue une hausse brutale du chomage.
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b. Un accés aux crédits plus difficile

Les banques, confrontées a une crise de confiance et a des pertes financieres, resserrent leurs
conditions de crédit. L'acces au financement devient difficile pour les ménages et les entreprises,
accentuant le ralentissement économique. Les établissements bancaires voient leur capacité a
préter diminuer, notamment en raison de la perte de capital et de la dépréciation de leurs actifs.
Comme I'a illustré Alain Madelin sur BEMTV en 2008 : « pour 1 euro perdu, une banque a réduit
ses préts de 12 euros » (Adrien de Tricornot, 2008).

c. Une accalmie sur les prix

Une crise financiére peut provoquer une baisse des prix, soulageant les consommateurs.
Toutefois, la dépréciation de la monnaie nationale, fréquente en période de crise, favorise les
exportations tout en augmentant le co(t des importations.

d. Une suspension des investissements

Uincertitude économique et les tensions financieres rendent les entreprises plus prudentes.
Ainsi, les projets d’investissement sont ralentis ou suspendus, y compris les opérations de fusion-
acquisition.

e. Une marge de manceuvre budgétaire limitée

Selon Romer & Romer (2019), les Etats faiblement endettés peuvent adopter des politiques
budgétaires expansionnistes en temps de crise, atténuant les impacts négatifs. En revanche, les
pays fortement endettés se voient contraints a des mesures restrictives, ce qui aggrave les effets
économiques de la crise.

5.1.1.2. Conséquences monétaires

Les crises financiéres ont aussi des impacts majeurs sur la politique monétaire. Selon M.
Friedman (2016), elles provoquent I'effondrement des institutions financieres, la destruction de
richesses, l'interruption des flux de crédit et une perte de confiance généralisée. Pour y répondre,
la Fed et la BCE ont adopté, aprés 2008, des mesures exceptionnelles. D’abord, elles ont abaissé
leurs taux directeurs : la Fed de 5,25 % a presque 0 % (2007-2008), la BCE de 4,25 % a 1 %, puis a
des taux négatifs des 2014. Cette politique conventionnelle ayant montré ses limites, des mesures
non conventionnelles ont été adoptées selon Bernanke & Reinhart (2004) : le Quantitative easing
(achat massif de titres), le Qualitative easing (réallocation d’actifs) et le Forward guidance
(orientation des anticipations).

Si les deux premieres ont contribué a baisser les taux longs et soutenir I'investissement, la
troisieme politique reste controversée. Fratzscher (2013), Blinder et al. (2016), Borio & Zabai
(2016) soulignent ses risques de distorsion. English et al. (2013) montrent qu’elle est plus efficace
lorsqu’elle est conditionnée, tandis que Kool & Thornton (2012) en limitent I'impact au court
terme. Selon Couppey-Soubeyran & Tripier (2019), ces outils pourraient devenir permanents, bien
que l'inflation reste faible malgré les liquidités injectées. Turner (2019) observe que les marchés
anticipent des taux bas jusqu’en 2030.

Ces outils comportent aussi des risques : bulles spéculatives, faible rentabilité bancaire, et
vulnérabilité accrue. Un reléevement des taux pourrait aggraver la récession, notamment dans les
pays surendettés. D’'ou l'intérét d’une politique budgétaire active, et d’'un nouveau policy-mix
distinguant stabilité des prix et stabilité financiere. Des propositions incluent la « monnaie
hélicoptére » ou des opérations de refinancement ciblées a long terme conditionnées aux
investissements verts (Couppey-Soubeyran, 2020).
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5.1.2. Conséquences sociales et politiques des crises financiéeres
5.1.2.1. Conséquences sociales

a. Hausse du chémage et précarisation de I'emploi

LC'une des conséquences sociales les plus directes des crises financiéres est la forte hausse du
chémage, liée a la contraction de l'activité économique. Les entreprises, confrontées a une chute
de la demande et a des difficultés de financement, procédent a des suppressions massives
d’emplois. Cette situation touche particulierement les jeunes, les femmes et les travailleurs peu
qualifiés. Stiglitz (2010) souligne que la crise de 2008 a engendré « une perte durable d’emplois
dans de nombreux pays développés », et que certains travailleurs ne retrouvent jamais un emploi
stable. La précarisation se manifeste aussi par le développement des emplois temporaires ou
informels.

b. Dégradation des conditions de vie

Le chdmage prolongé, combiné a la baisse des revenus et des aides sociales, entraine une
détérioration des conditions de vie pour de larges couches de la population. Fitoussi et Rosanvallon
(2011) notent que la crise de 2008 a provoqué une montée de la pauvreté dans les pays de 'OCDE,
particulierement dans les zones urbaines et périphériques. Le logement, I'alimentation, I'acceés aux
soins et a I'éducation deviennent plus difficiles, avec des conséquences sur la santé mentale et
physique des ménages affectés.

c. Montée des inégalités sociales

Les crises financieres accentuent les inégalités sociales, en touchant plus fortement les plus
vulnérables, alors que les grandes fortunes et les détenteurs d’actifs peuvent souvent se protéger
grace a des placements diversifiés. Selon Piketty (2013), les inégalités de patrimoine ont explosé
apres 2008, notamment en raison des politiques de sauvetage bancaire et de soutien aux marchés
financiers qui ont davantage profité aux plus riches. Ce phénoméne alimente une fracture sociale
croissante.

d. Perte de confiance et tensions sociales

La multiplication des scandales financiers, les plans de sauvetage jugés inéquitables et
I'austérité imposée dans plusieurs pays ont contribué a une défiance croissante envers les
institutions politiques et économiques. Giraud (2019) observe que cette crise de |égitimité favorise
le repli identitaire, la montée des populismes et des mouvements de protestation, parfois violents,
comme les « Gilets jaunes » en France.

5.1.2.1. Conséquences politiques
a. Effondrement des systémes politiques traditionnels et recomposition électorale
La crise financiere peut provoquer des transitions politiques brutales: dissolution de
gouvernements, élections anticipées ou effondrement des principaux partis. Par exemple, en
Gréce en 2012, les partis centristes New Democracy et PASOK se sont effondrés, tandis que Syriza
a émergé rapidement comme principale force politique (vote passant de 4 % a 27 %).

b. Hausse du populisme et montée des partis anti-establishment

Linsécurité économique post-crise, notamment la hausse durable du chémage, alimente un
soutien massif aux partis populistes, souvent a la fois de gauche radicale et d’extréme droite. Algan
et al. (2017) démontrent que les régions d’Europe les plus touchées par l'augmentation du
chomage connaissaient la plus forte montée du vote populiste. Une étude plus large confirme une
augmentation moyenne de 30 % du vote en faveur des partis d’extréme droite aprés une crise

financiére sur 140 ans et 20 pays, notamment en Europe.
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c. Déclin de la confiance institutionnelle et montée de 'anti-politique

Les crises érodent la confiance dans les institutions publiques, percues comme subordonnées
aux intéréts des élites financieres. Guiso et al. (2023) montrent que les individus les plus
insécurisés économiquement sont aussi ceux dont la confiance politique est la plus faible, et qu’ils
sont plus susceptibles de voter pour des forces anti-établissement. Cette méfiance nourrit la
polarisation et fragilise la légitimité démocratique.

d. Risques de dégradation de la démocratie libérale

Les régimes populistes issus des crises peuvent rapidement affaiblir les institutions
démocratiques, en limitant les contre-pouvoirs, en restreignant la presse et les droits des
minorités. Mudde & Kaltwasser (2017) prévenaient que le populisme, méme électoralement
légitime, pouvait compromettre la qualité de la démocratie libérale.

e. Instabilité politique prolongée et protestations civiles

La frustration économique et le sentiment d’injustice sociale peuvent mener a des mouvements
de protestation prolongés, voire contribuer a des crises politiques majeures. En Grece, la
fragilisation des partis traditionnels a entrainé fragmentation, coalitions instables et mobilisation
citoyenne généralisée (ex. Mouvement des indignés). De méme, Kriesi (2006) observe que ces
protestations, si elles ne débouchent pas rapidement sur du changement, peuvent mener a la
radicalisation ou a un désengagement politique généralisé.

5.1.3. Autres conséquences des crises financieres
5.1.3.1. Conséquences selon la nature de la crise financiere
a. Conséquences des crises bancaires

Les crises bancaires provoquent une contraction immeédiate du crédit, une perte de confiance
et des faillites bancaires. Le FMI a observé que les crises bancaires précédées d'un fort
endettement des ménages et d’une envolée des priximmobiliers sont plus susceptibles d’entrainer
des récessions séveres (Meh & Moran, 2008).

Pendant la crise de 2008, les grandes banques américaines et européennes ont perdu plus de
milliers de milliards de dollars en actifs toxiques et préts douteux, ce qui a entrainé un
effondrement de la confiance dans la solvabilité des institutions et un gel du crédit. Ce
ralentissement du crédit affaiblit rapidement la consommation et I'investissement, amplifiant la
baisse du PIB et de 'emploi. Les Etats doivent alors intervenir massivement, souvent par des plans
de sauvetage ou de recapitalisation, ce qui pose a son tour des risques de dette publique.

b. Conséquences des crises monétaires

Les crises monétaires peuvent entrainer une fuite des capitaux, une inflation importée et une
perte de compétitivité. Depuis la crise asiatique de 1997, I'attention s’est portée sur la contagion
induite par des mouvements spéculatifs sur les devises (Kaminsky & al. 2000). Cette instabilité peut
précipiter des crises de dette ou bancaire lorsque les passifs sont libellés en devises.

Leffondrement du baht thailandais en 1997 a déclenché une onde de choc dans plusieurs pays
asiatiques, provoquant des déclins économiques rapides et des ajustements douloureux pour les
entreprises et les gouvernements. La perte de devises étrangéres force les Banques centrales a
puiser dans leurs réserves, diminuant leur capacité a stabiliser 'économie nationale.

c. Conséquences des crises boursiéres

Les crashs boursiers entrainent une chute soudaine des actifs financiers, un affaiblissement des
bilans des investisseurs et une perte de richesse patrimoniale. Pendant la crise de 2008, de
nombreux indices ont chuté de plus de 30 % en peu de temps, provoquant une forte volatilité des
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marchés et réduisant les capacités de financement des entreprises. Cette baisse du cours des
actions fragilise les banques et les fonds de pension, ce qui conduit souvent a un resserrement du
crédit méme pour les entreprises non directement exposées aux actifs toxiques. L'assechement de
la liquidité sur les marchés oblige les acteurs a réduire leurs positions, amplifiant la crise de
confiance et le risque systémique.

5.1.3.2. Conséquences selon la tendance de croissance d‘avant crise

Reinhart & Rogoff (2014) ont montré qu'apres une crise financiére profonde, le PIB réel met en
moyenne 6,5 ans pour revenir a son niveau d’avant-crise, et jusqu’a 8 ans dans les cas les plus
séveres. Leur analyse comparative entre pays riches et pauvres est particulierement pertinente :
les économies avancées, dotées d’institutions solides et de marges budgétaires, tendent a
retrouver leur niveau de PIB plus rapidement, souvent autour de 5-7 ans. En revanche, les pays a
faible croissance d’avant crise ou a infrastructures fragiles peuvent connaitre des reprises plus
lentes, souvent 8-10 ans ou davantage. Les pays dont la croissance était forte avant la crise peuvent
parfois rebondir plus vite si les déséquilibres étaient financiers et non structurels.

5.1.3.3. Conséquences selon I'ampleur de la contagion

Lampleur de la contagion financiére détermine la diffusion du choc initial. Cette contagion peut
franchir les frontiéres via les canaux bancaires, les flux de portefeuilles ou les effets
d’interconnexion et d’imitation. Selon les définitions, on distingue la contagion « restreinte »,
quand elle dépasse les liens fondamentaux et la contagion « générale » quand elle suit des
similitudes macro-économiques. Pendant la crise de 2008, les marchés matures (Etats-Unis,
Europe) ont a la fois transmis et recu des chocs, ce qui montre que la contagion n‘est pas cantonnée
aux marchés émergents.

Pour les pays africains, I'analyse de Aderajo & Olaniran (2021) sur cing marchés (Afrique du Sud,
Nigeria, Egypte, Kenya, Tunisie) révéle une forte corrélation avec les marchés américains pendant
la crise, accentuée par la volatilité et le comportement en troupeau, qui persistent méme en
période post-crise. Plus I'intégration financiére internationale est importante — notamment via les
investisseurs internationaux ou les fonds communs — plus la contagion est rapide et profonde.

6. Validation empirique de la théorie de Reinhart et Rogoff (2014)

L'objectif de cette section est de vérifier empiriguement la théorie de Reinhart et Rogoff (2014)
selon laguelle des suites d’une crise financiére profonde (comme celle de 2008), les pays mettent
en moyenne 6,5 ans pour retrouver leur niveau de croissance d‘avant-crise et jusqu’a plus de 8 ans
dans les cas les plus séveres. Ceci revient a vérifier leur propos selon lequel les pays riches peuvent
retrouver plus vite I'équilibre grace a la force de leur économie contrairement aux pays pauvres
qui peuvent faire face a une reprise plus lente.

'étude va s’articuler autour de deux axes principaux, car nous voulons tester si: (i) I'impact
négatif de la crise financiére internationale de 2008 est trés significatif pour nos groupes de pays :
effet choc (baisse significative du taux de croissance en 2009 par rapport a celui de 2007) ; et (ii)
les groupes de pays ont retrouvé leur niveau de croissance d’avant-crise (en mi-2013 soit 6,5 ans
apres ou plus).

6.1. Présentation de I'échantillon et des méthode/outil statistiques
6.1.1. Présentation de I'échantillon
Notre analyse porte sur un échantillon de 112 pays répartis en deux groupes selon les
classifications récentes du Groupe de la Banque mondiale (2024) dont : 87 pays riches ou a revenus
élevés (>13 935 $) et 25 pays pauvres ou a revenus faibles (<1 135 $). En fait, nous n’avons pas pris
en compte les pays a revenus intermédiaires inférieurs (au nombre de 50 ; entre 1 136 S et 4 495
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S) et les pays a revenus intermédiaires supérieurs (au nombre de 54, entre 4 496 S et 13 935 S).
Notre échantillon de 112 pays est présenté dans le tableau suivant :

Tableau 1 : Représentation de I'échantillon de I'étude

Groupes Noms des pays

Pays riches | Allemagne, Andorre, Antigua-et-Barbuda, Arabie saoudite, Aruba, Australie,
Autriche, Bahamas (Les), Bahrein, Barbade, Belgique, Bermudes, Brunéi
Darussalam, Bulgarie, Canada, Chili, Chypre, Corée du Sud, Costa Rica, Croatie,
Curacao, Danemark, Espagne, Estonie, Etats-Unis, Emirats arabes unis,
Finlande, France, Gibraltar, Grece, Groenland, Guam, Guyana, Hong Kong
(R.A.S. de Chine), Hongrie, Tle de Man, Tles Anglo-Normandes, iles Caimans, fles
Féroé, Tles Mariannes du Nord, fles Turques-et-Caiques, lles Vierges
britanniques, Tles Vierges des Etats-Unis, Irlande, Islande, Israél, Italie, Japon,
Koweit, Lettonie, Liechtenstein, Lituanie, Luxembourg, Macao (R.A.S. de Chine),
Malte, Monaco, Nauru, Nouvelle-Calédonie, Nouvelle-Zélande, Norvege,
Oman, Palaos, Panama, Pays-Bas, Pologne, Polynésie francaise, Porto Rico,
Portugal, Qatar, République tcheque (ou Tchéquie), Roumanie, Royaume-Uni,
Russie (Fédération de), Saint-Christophe-et-Niéves, Saint-Marin, Saint-Martin
(partie francaise), Saint-Martin (partie néerlandaise), Samoa américaines,
Seychelles, Singapour, Slovaquie, Slovénie, Suede, Suisse, Taiwan (Chine),
Trinité-et-Tobago, Uruguay.

Pays pauvres | Afghanistan, Burkina Faso, Burundi, Centrafrique (République centrafricaine),
Corée du Nord (République populaire démocratique de Corée), Erythrée,
Gambie (La), Guinée-Bissau, Liberia, Madagascar, Malawi, Mali, Mozambique,
Niger, Ouganda, République démocratique du Congo, République du Soudan
(Soudan), République du Yémen (Yémen), Rwanda, Sierra Leone, Soudan du
Sud, Somalie, Syrie (République arabe syrienne), Tchad, Togo.

Source : World Bank Country and Lending Groups (2024), in
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-
lending-groups.

6.1.2. Méthode et outil statistique
6.1.2.1. Méthode statistiqgue : ANOVA a mesures répétées

LANOVA (analyse de la variance) a mesures répétées est une méthode statistique permettant
de comparer les moyennes d’un méme groupe observé a plusieurs moments dans le temps ou
dans différentes conditions, en tenant compte de la corrélation entre les mesures, car elles
proviennent des mémes unités (par exemple, les mémes pays). Développée a partir des travaux de
Ronald A. Fisher dans les années 1920-1930, 'ANOVA classique a été étendue aux mesures
répétées par Lindquist (1953) et Winer (1971) pour mieux s'adapter aux études longitudinales. Elle
est aujourd’hui couramment utilisée en sciences sociales, économiques et médicales. Dans cette
étude, TANOVA a mesures répétées permet d’analyser : (1) I'effet du temps sur la croissance (entre
2007 et 2009...), (2) I'effet du groupe (pays riches vs pauvres), et (3) I'interaction entre le temps et
le type de pays.

6.1.2.2. Outil statistique : Jamovi 2.6.26
Jamovi est un logiciel statistique libre et open-source, lancé en 2018 par Jonathan Love, Damian
Dropmann et Ravi Selker, pour vulgariser I'analyse statistique en sciences sociales. Basé sur le
langage R, il offre une interface intuitive permettant des analyses sans programmation.



«Research Reviews» (August 7-8, 2025). Prague, Czech republic

Transparent, reproductible et pédagogique, Jamovi propose de nombreux modules.

Dans le cadre de cette étude, Jamovi 2.6.26 est utilisé pour tester les différences de trajectoire
de la croissance a travers le temps et entre groupes de pays, a l'aide d’une ANOVA a mesures
répétées qui génere automatiquement des tableaux et des graphiques en définissant :

- Le temps comme facteur intra-sujets.

- Les groupes de pays comme facteur inter-sujets.

- La variable qualitative : les groupes (riches et pauvres).
- La variable dépendante : taux de croissance.

6.2. Mesure de |'effet choc et évaluation de la durée de reprise

6.2.1. Mesure de 'effet-choc

Un premier test vise a évaluer si la chute du taux de croissance des deux groupes de pays entre
2007 (avant crise) et 2009 (apres crise) est statistiguement significatif a I'échelle globale et au sein
de chaque groupe en utilisant le tableau au format long représenté en Annexe .

Ce premier test repose sur deux hypotheses fondamentales : (HO) il n'y a pas de différence
significative entre les taux de croissance des pays en 2007 et 2009 ; et (H1) il y a une baisse
significative des taux de croissance entre 2007 et 2009 a cause de la crise de 2008.

Apres avoir exploité ces données sur Jamovi, nous avons eu les résultats suivants :

a. Effets intra-sujets (changements dans le temps)
Anova pour mesures répétées

Effets intra-sujets

Correction de la Somme ddl Carrés E 5 5
spécificité des carrés moyens P n e

Temps Greenhouse- 866 1.00 865.6 453 <.001 0.122 0.291

Geisser

Huynh-Feldt 866 1.00 865.6 453 <.001 0.122 0.291
Temps 3k Greenhouse- 595 1.00 594.7 311 <.001 0.084 0.220
Groupes Geisser

Huynh-Feldt 595 1.00 594.7 31.1 <.001 0.084 0.220
Résidu Greenhouse- 2104 110.00 191

Geisser

Huynh-Feldt 2104 110.00 191

Note. Somme des carrés de type 3

Nous pouvons conclure d’apres ce tableau de résultats issus de Jamovi que par rapporta l” :
- Effet du temps (2007 vs 2009) :

o F(1,110)=45.3, p <.001 - tres significatif.

o Taille d’effet partielle n? partiel = 0.291 (taille d’effet forte).
Ainsi, il y a une baisse significative globale du taux de croissance de PIB réel entre 2007 et 2009.
- Interaction temps x groupes :

o F(1,110) =31.1, p <.001 = tres significatif.

o n?partiel = 0.220 (taille d’effet modérée a forte).
Cela veut dire que |a baisse du taux de croissance differe significativement entre les groupes de
pays riches et pauvres.
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b. Effets inter-sujets (différence entre groupes)

Effets inter-sujets

Somme des carrés ddi Carrés moyens F P n? n%
Groupes 761 1 760.9 30.2 <.001 0.107 0.215
Résidu 2775 110 25.2

Note. Somme des carrés de type 3

Ce tableau issu de Jamovi nous laisse conclure que selon l'effet groupes, nous avons :

o F(1,110) =30.2, p <.001 - tres significatif.

o n?partiel = 0.215 (taille d’effet modérée).
Ce qui signifie que les groupes de pays (riches et pauvres) ont des niveaux moyens de taux de
croissance différents, indépendamment du temps.

c. Hypotheses et validation
Hypothéses

Tests de sphéricité

W de Mauchly p € de Greenhouse-Geisser & de Huynh-Feldt

Temps 2sasasaaaaaazazaa 1.00 NaN 1.00 1.00

* Les mesures répétées n'ont que deux modalités. La condition de sphéricité est
automatiquement validée dans ce cas.

Test d'homogénéité des variances (test de Levene)

F ddi1 ddi2 p
Avant crise 2007  0.00384 1 110 0.951
Aprés crise 2009  0.70486 1 110 0.403

Effectivement, d’aprées ce tableau issu de Jamovi ; I'hypothése de :

- Sphéricité : est automatiquement validée, car nos mesures sont a deux niveaux.

- Homogénéité : est respecté, car p = 0.951 en 2007 et p = 0.403 en 2009. Ce qui veut dire que la
variance entre groupes est similaire dans chaque année.

- Normalité : est aussi vérifiée, car les points sont proches de la diagonale (malgré quelques écarts
dans les extrémités qui ne remettent pas en cause 'ANOVA, car notre échantillon est assez grand
renvoyant ainsi a une significativité forte) ; d'aprés le graphique Q-Q (Quantile-Quantile) suivant :
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d. Estimation des moyennes marginales

Estimation des moyennes marginales
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Le premier graphique indique qu’en moyenne, le taux de croissance était significativement plus
élevé en 2007 gu’en 2009, ce qui reflete un net ralentissement économique mondial apreés la crise
de 2008. Et, le second indigque que la baisse du taux de croissance entre 2007 et 2009 a été
beaucoup plus marquée dans les pays riches, dont la croissance est devenue négative,
contrairement aux pays pauvres qui ont maintenu une croissance positive bien que réduite.

Encadré 2 : Analyse globale issu du test sur la mesure de I’effet-choc

Les résultats valident ainsi I’analyse selon laquelle la crise de 2008 a eu un impact différencié selon le niveau
de richesse des pays: les ANOVA a mesures répétées révelent une baisse trés significative du taux de
croissance entre 2007 et 2009 (F(1,110) = 45.3, p < .001, n%, = 0.291), avec une interaction temps > groupe
également significative (F(1,110) = 31.1, p < .001, n?, = 0.220), confirmant que les pays riches ont subi un recul
plus marqué que les pays pauvres. Ces différences sont appuyées par une variation significative entre groupes
(F(1,110) = 30.2, p < .001, n?, = 0.215), des hypothéses statistiques respectées, et des graphiques montrant
une forte chute pour les pays riches, la ol les pays pauvres maintiennent une croissance modérée.

=> Ainsi, le propos de certains auteurs selon lequel les économies riches, plus interconnectées, subissent

6.2.2. Evaluation de la reprise au bout de 6,5 ans

Pour cela, nous avons utilisé le tableau format long représenté en Annexe Il. Ce deuxieme test
repose sur deux hypotheses : (HO) le taux de croissance de mi-2013 n’a pas retrouvé son niveau
de 2007. Et, (H1) le taux de croissance de mi-2013 a retrouvé/dépassé le niveau de 2007.

a. Effets intra-sujets (changements dans le temps)
Anova pour mesures répétées

Effets intra-sujets

Correction de la spécificité Somme des carrés ddl Carrés moyens F P n? ”1[,)
Temps Greenhouse-Geisser 265.13 1.00 265.13 12.075 <.001 0.044 0.099

Huynh-Feldt 265.13 1.00 265.13 12.075 <.001 0.044 0.099
Temps 3k Groupes  Greenhouse-Geisser 3.06 1.00 3.06 0.139 0.710 0.001 0.001

Huynh-Feldt 3.06 1.00 3.06 0.139 0.710 0.001 0.001
Résidu Greenhouse-Geisser 2415.29 110.00 21.96

Huynh-Feldt 2415.29 110.00 21.96

Note. Somme des carrés de type 3
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Leffet principal du facteur temps est significatif avec F(1,110) = 12.075, p < .001, indiguant une
différence nette du taux de croissance du PIB entre 2007 et 2013. En revanche, I'interaction temps
* groupes n’est pas significative (F = 0.139, p = 0.710), suggérant que I"évolution temporelle est
similaire pour les deux groupes (pays riches et pauvres). Ainsi, le taux de croissance a changé
significativement entre 2007 et 2013, mais cette évolution dans le temps est la méme pour les
pays riches et les pays pauvres.

b. Facteurs inter-sujets (différence entre groupes)

Effets inter-sujets

. I3 2
Somme des carrés ddl Carrés moyens F p n? N’
Groupes 24.5 1 24.5 0.814 0.369 0.004 0.007
Résidu 33094 110 30.1

Note. Somme des carrés de type 3

Ainsi, nous pouvons conclure que :
- La statistique F = 0.814 avec une valeur p = 0.369 (> 0.05) indique que la différence entre les deux
groupes n’est pas statistiquement significative.
- Ueta carré (n? = 0.004) et I'eta carré partiel (n?p = 0.007) sont tres faibles, ce qui signifie que le
groupe (riches ou pauvres) n‘explique quasiment rien de la variance totale des taux de croissance
du PIB.

En gros, il n'y a pas de différence significative entre les pays riches et les pays pauvres sur
I'ensemble de la période considérée en matiére de taux de croissance du PIB.

c. Hypotheses et validation
Hypotheses

Tests de sphéricité

W de Mauchly p € de Greenhouse-Geisser € de Huynh-Feldt

Temps 233233222232 1.00 NaN 1.00 1.00

2 Les mesures répétées n'ont que deux modalités. La condition de sphéricité est
automatiquement validée dans ce cas.

Test d'homogénéité des variances (test de Levene)

F ddl1 ddl2 p
Avant crise 2007 0.00384 1 110 0.951
Apreés crise mi-2013  10.58124 1 110 0.002

Le test de sphéricité de Mauchly donne W = 1.00 (p non calculée), ce qui signifie que la
sphéricité est automatiquement respectée avec deux temps de mesure. Le test de Levene montre
que 'homogénéité des variances est respectée avant 2007 (F = 0.00384, p = 0.951), mais violée
apres 2013 (F=10.58, p =0.002) ; ce qui oblige a la prudence pour les comparaisons intergroupes
post-2013. Et, le graphique Q-Q suivant montre un écart significatif a la normalité, avec plusieurs
résidus fortement déviants dans les queues, notamment a gauche, ce qui suggére une distribution
asymétrique et la présence de valeurs aberrantes. Ce qui veut dire que la normalité n’est pas
vérifiée.
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d. Estimation des moyennes marginales

Les moyennes marginales montrent une diminution du score entre les deux modalités
temporelles, a la fois pour le groupe « Pauvres » (de 5.18 a 2.85) et le groupe « Riches » (de 4.67
a 1.78), ce qui suggére un effet du temps. Le tableau montre que la croissance a diminué entre
2007 et 2013 aussi bien chez les pays pauvres que chez les pays riches, avec des valeurs moyennes
ajustées et une marge d’erreur indiquée par les intervalles de confiance.

Le graphique montre une légere baisse du taux de croissance dans le temps pour les deux
groupes, avec une dispersion plus importante chez les pays riches, indiquant une plus grande
hétérogénéité de leurs performances économiques.
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Modalité 1 Modalité 2
Temps
Estimation des moyennes marginales - Temps 3 Groupes
Intervalle de confiance a 95%
Groupes Temps Moyenne  Erreur standard Borne inf Supérieur
Pauvre Modalité 1 5.18 0.861 3.478 6.89
Modalité 2 2.85 1.158 0.557 5.15
Riche Modalité 1 467 0.461 3.756 5.59
Modalité 2 1.78 0.621 0.547 3.01
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e. Test post-hoc
Tests post hoc

Comparaisons post hoc - Temps

Comparaison

Temps Temps Différence moyenne  Erreur standard ddl t p

Modalité 1 - Modalité 2 2.61 0.752 110 347 <.001

Comparaisons post hoc - Groupes

Comparaison

Groupes Groupes  Différence moyenne  Erreur standard ddl t p

Pauvre - Riche 0.794 0.880 110 0.902 0.369

Comparaisons post hoc - Temps 3% Groupes

Comparaison

Temps Groupes Temps Groupes  Différence moyenne  Erreur standard ddl t p
Modalité 1 Pauvre - Modalité 1 Riche 0.513 0.977 110 0.526 0.600
Modalité 2 Pauvre 2332 1.325 110 1.760 0.081
Modalité 2  Riche 3.407 1.061 110 3.210 0.002
Riche - Modalité 2 Pauvre 1.819 1.247 110 1459 0.147
Modalité 2  Riche 2.893 0.710 110 4.073 <.001
Modalité 2 Pauvre - Modalité 2 Riche 1.075 1314 110 0818 0415

Les tests post hoc montrent gu’entre 2007 et mi-2013, la baisse des taux de croissance
économique est significative pour I'ensemble des pays (p < .001), mais elle est surtout marquée
chez les pays riches (p <.001), tandis que la baisse chez les pays pauvres est moins nette (p = 0.081,
non significative). Cela suggére que les pays pauvres ont mieux retrouvé leur niveau d’avant-crise
que les pays riches ; 6,5 ans apreés la crise financiere internationale de 2008.

Encadré 3 : Analyse globale issu du test sur I’évaluation de la reprise au bout de 6,5 ans

L’ANOVA a mesures répétées montre un effet significatif du temps sur les taux de croissance entre 2007 et
mi-2013 (F(1,110)=12.075, p<.001, n2p=0.099), tandis que ni I'effet du groupe (pauvres vs riches) (F=0.814,
p=0.369) ni I'interaction Temps ¢ Groupe (F=0.139, p=0.710) ne sont significatifs. Les moyennes marginales
indiquent une baisse du taux moyen chez les pauvres (de 5.18 a 2.85) comme chez les riches (de 4.67 a 1.78),
mais seule la diminution est statistiguement significative chez les pays riches (différence = 3.41, p=0.002),
suggérant qu’eux seuls n’ont pas retrouvé leur niveau d’avant-crise.

=> Ainsi, le propos de ces auteurs selon lequel les pays riches — dotées d’institutions solides et de marges

N = , s - N -
hitd~A+Aivan varvrainiant nhie wvita VAAililhea A?auviant Avica [E XA 7 Aane)l crAanbraivAanaand Aliv mAlie mAatniivac Avian

7. Discussions
7.1. Validation théorique et perspectives de recherches futures

Notre recherche a mis en lumiére deux grands résultats aprés confrontation des données
empiriques sur les taux de croissance des deux groupes de pays : pauvres et riches, suite a la crise
de 2008. Effectivement, (1) I'existence d’effet-choc a été prouvée, car cette crise de 2008 a entrainé
une chute brutale de la croissance pour ces deux groupes, car il y a eu une différence tres
significative entre les taux de 2007 (avant crise) et ceux de 2009 (aprées crise). Nous avons pu
constater aussi que (2) la crise de 2008 a impacté d’une maniere différenciée les économies des
pays riches et pauvres. Autrement dit, plus de 6,5 ans apres la crise, seuls les pays pauvres
semblent avoir retrouvé leur niveau de croissance d’avant, tandis que les pays riches continuent
de subir une baisse significative de leur croissance c’est-a-dire qu’ils n‘ont pas pu enregistrer un
retour a la normale.
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Ce qui infirme empiriquement les propos de Reinhart & Rogoff (2014), car dans ces pays a
revenus élevés, ayant des économies tres interconnectées, ladite crise s’est accompagnée d’une
période de croissance économique plus lente et d’'une augmentation de la dette publique avec un
temps de récupération plus long que ce qui est généralement anticipé. Ce qui fait qu’il est
nécessaire encore de vérifier le temps de reprise pour les pays riches avec une période plus longue
de plus d’'une décennie apres la crise de 2008 et d’intégrer d’autres variables d’analyses comme la
dette publique...

Toutes nos hypothéses de recherche ont ainsi été validées, car nous avons pu prouver que :
(H1) la crise financiére internationale de 2008 a provoqué une baisse significative du taux de
croissance du PIB mondial ; (H2) cette baisse est plus prononcée dans les pays a revenu élevé,
méme 6,5 ans apres (qui signifie une non reprise) que dans les pays a faible revenu, (H3) les pays
riches ont mis plus de temps a retrouver leur niveau de PIB réel d’avant-crise que les pays pauvres
(temps de reprise plus élevé a tester dans une recherche future). Enfin, (H4) il existe une
interaction significative entre le temps et le niveau de revenu dans I'évolution du PIB.

7.2. Legons tirées par les instances internationales aprés la crise financiere de 2008

A la suite de la crise de 2008, les grandes Banques centrales (Fed, BCE,...) ont tiré des lecons en
renforcant leur indépendance, en déployant des outils monétaires non conventionnels (liquidités
illimitées, refinancement a long terme, achats d’actifs) et en réformant le secteur bancaire.
Parallelement, les institutions internationales comme le FMI, la Banque mondiale, 'OCDE ou le
Comité de Bale (via Bale lll) ont renforcé la coordination, la surveillance et la régulation financiere
mondiale. U'Union européenne et d'autres acteurs ont établi des normes de gouvernance et de
transparence, tandis que les Etats ont transposé ces recommandations dans leurs lois nationales.

8. Conclusion

Cette étude revisite les crises financiéres internationales en mobilisant une approche a la fois
historique, théorique et empirique, centrée sur la crise systémique de 2008. Elle distingue les
grandes typologies de crises et mobilise divers cadres d’analyse pour mieux comprendre les
dynamiques de déclenchement et de propagation. Lanalyse empirique repose sur les taux de
croissance de 112 pays classés selon leur niveau de revenu, dans le but de tester les conclusions
de Reinhart et Rogoff (2014), selon lesquelles les pays riches seraient plus rapides a retrouver
I'équilibre post-crise.

Or, les résultats des tests ANOVA a mesures répétées contredisent cette hypothése. Seuls les
pays pauvres semblent avoir retrouvé leur rythme de croissance antérieur sept ans aprés la crise,
tandis que les pays a revenu élevé affichent encore des pertes significatives. De plus, la chute du
taux de croissance entre 2007 et 2009 a été statistiquement significative, avec un impact plus
marqué sur les économies avancées.

Sur le plan des politiques, I'étude met en évidence des réponses fortes apportées par les
Banques centrales (comme la Fed et la BCE): utilisation d’instruments non conventionnels,
renforcement de l'autonomie monétaire et réforme des structures bancaires. Les Etats et
institutions internationales ont également agi a travers des réformes macroprudentielles,
réglementaires et de coopération.

Mais face aux crises récentes (crise bancaire en 2023, tensions géopolitiques...), une
interrogation demeure : les réformes post-2008 ont-elles suffi a construire un systéme financier
réellement résilient, ou les fragilités persistent-elles sous de nouvelles formes ?
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Annexes
Annexe | : Tableau format long utilisé pour la mesure de I'effet-choc.

Aprés
Avant crise
Pays Groupes | crise 2007 | 2009
Allemagne Riche 2.9 -5.5
Andorre Riche 1.6 -5.3
Antigua-et-Barbuda Riche 9.3 -12
Arabie saoudite Riche 2.2 -1.1
Aruba Riche 3.1 -11.7
Australie Riche 3.8 1.9
Autriche Riche 3.8 -3.6
Bahamas (Les) Riche 1.4 -4.6
Bahrein Riche 8.3 2.5
Barbade Riche 2.1 -5
Belgique Riche 3.7 -1.9
Bermudes Riche 3.3 -5.6
Brunéi Darussalam Riche -3.8 -1.9
Bulgarie Riche 6.7 -3.3
Canada Riche 2 -2.9
Chili Riche 5.2 -1.1
Chypre Riche 5.1 -2
Corée du Sud Riche 5.8 0.8
Costa Rica Riche 8.2 -0.9
Croatie Riche 5 -6.8
Curacao Riche 2.5 -0.5
Danemark Riche 1 -5
Espagne Riche 3.5 -3.8
Estonie Riche 7.6 -14.6
Ftats-Unis Riche 2 -2.6
Emirats arabes unis Riche 3.2 -5.2
Finlande Riche 5.3 -8.1
France Riche 2.5 -2.8
Gibraltar Riche 8.8 -5.2
Grece Riche 3.5 -4.1
Groenland Riche 2.4 0.9
Guam Riche 0.7 0.4
Guyana Riche 7.2 3.6
Hong Kong (R.A.S. de
Chine) Riche 6.46 -2.7
Hongrie Riche 0.3 -6.7
fle de Man Riche 7.5 2.1
fles Anglo-Normandes | Riche 7.5 2.5
fles Caimans Riche 3.2 -7.2
Tles Féroé Riche 3.5 -4.6
fles Mariannes du Nord | Riche 3.7 -17.5
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Tles Turques-et-

Caiques Riche 3.6 -19.6
Tles Vierges

britanniques Riche 4 -13.2
fles Vierges des Etats-

Unis Riche 4 -6.6
Irlande Riche 53 -5.1
Islande Riche 8.5 -7.7
Israél Riche 6.3 1.2
Italie Riche 1.5 -5.3
Japon Riche 1.5 -5.7
Koweit Riche 6 -7.1
Lettonie Riche 10.4 -16
Liechtenstein Riche 33 -1.2
Lituanie Riche 11.1 -14.6
Luxembourg Riche 8.1 -3.2
Macao (R.A.S. de

Chine) Riche 45 1.3
Malte Riche 5 -1.4
Monaco Riche 14.4 -11.3
Nauru Riche -22.2 -5.7
Nouvelle-Calédonie Riche 35 2.4
Nouvelle-Zélande Riche 3.1 0
Norvege Riche 2.9 -1.9
Oman Riche 5 6
Palaos Riche 1.8 -7.3
Panama Riche 13.2 1.6
Pays-Bas Riche 3.9 -3.7
Pologne Riche 6.8 2.6
Polynésie francaise Riche 1.7 -4.2
Porto Rico Riche -1.2 -2
Portugal Riche 2.5 -3.1
Qatar Riche 18 12
Républigue tcheque

(ou Tchéquie) Riche 5.5 -4.8
Roumanie Riche 7.2 -5.5
Royaume-Uni Riche 2.6 -4.6
Russie (Fédération de) |Riche 8.5 -7.8
Saint-Christophe-et-

Niéves Riche 2.9 -1.2
Saint-Marin Riche 7.1 -10.3
Saint-Martin (partie

francaise) Riche 6.5 -10.6
Saint-Martin (partie

néerlandaise) Riche 45 -2
Samoa américaines Riche 1.9 -4.2
Seychelles Riche 8.9 -2.5
Singapour Riche 9 0.1
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Slovaquie Riche 10.8 -5.5
Slovénie Riche 7.1 -7.6
Suéde Riche 3.2 -4.3
Suisse Riche 3.9 -2.3
Taiwan (Chine) Riche 6.9 -1.6
Trinité-et-Tobago Riche 4.8 -4.4
Uruguay Riche 6.5 4.2
Afghanistan Pauvre 13.8 21.4
Burkina Faso Pauvre 41 3
Burundi Pauvre 3.5 3.8
République
centrafricaine Pauvre 4.6 8.6
Corée du Nord Pauvre -3,2 -0.9
Erythrée Pauvre 1,4 3.9
Gambie (La) Pauvre 3 6.7
Guinée-Bissau Pauvre 2,6 2.4
Libéria Pauvre 9,5 5.3
Madagascar Pauvre 5,7 -4
Malawi Pauvre 9,6 8.3
Mali Pauvre 3,9 4.6
Mozambique Pauvre 7,6 5.9
Niger Pauvre 3,1 2
Ouganda Pauvre 8,4 6.8
République dém. du
Congo Pauvre 6,3 2.9
Soudan Pauvre 5,7 -2.8
Yémen (République
du) Pauvre 3,3 3.9
Rwanda Pauvre 7,6 6.2
Sierra Leone Pauvre 3,7 1.5
Soudan du Sud Pauvre 11,2 5
Somalie Pauvre 6,7 6.7
Syrie (Républigue
arabe syrienne) Pauvre 4,3 4
Tchad Pauvre 4,4 -1.3
Togo Pauvre -1,2 5.5

Source : Croissance du PIB (% annuel). Données des comptes nationaux de la Banque mondiale et
fichiers de données des comptes nationaux de |'OCDE. Tous les pays et économies.
https://donnees.banquemondiale.org/indicateur/NY.GDP.MKTP.KD.ZG?end=2009&start=2007
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Annexe Il : Tableau format long utilisé pour I'évaluation de la reprise.

Avant |Apreés
crise | crise mi-

Pays Groupes| 2007 |2013
Allemagne Riche 2.9 0,4
Andorre Riche 1.6 -3,5
Antigua-et-Barbuda Riche 9.3 -0,6
Arabie saoudite Riche 2.2 2,9
Aruba Riche 3.1 6,4
Australie Riche 3.8 2,6
Autriche Riche 3.8 -0,3
Bahamas (Les) Riche 1.4 -2,9
Bahrein Riche 8.3 5,3
Barbade Riche 2.1 -1
Belgique Riche 3.7 0,3
Bermudes Riche 3.3 -0,3
Brunéi Darussalam Riche -3.8 -2,1
Bulgarie Riche 6.7 -0,5
Canada Riche 2 2,3
Chili Riche 5.2 3,3
Chypre Riche 5.1 -6,6
Corée du Sud Riche 5.8 3,2
Costa Rica Riche 8.2 2,5
Croatie Riche 5 -0,1
Curacao Riche 2.5 -0,6
Danemark Riche 1 1,4
Espagne Riche 3.5 -1,4
Estonie Riche 7.6 1,8
Ftats-Unis Riche 2 2,1
Emirats arabes unis Riche 3.2 5,2
Finlande Riche 5.3 -1
France Riche 2.5 0,8
Gibraltar Riche 8.8 7,8
Gréce Riche 3.5 -2,3
Groenland Riche 2.4 -1,3
Guam Riche 0.7 1,7
Guyana Riche 7.2 3,7
Hong Kong (R.A.S. de

Chine) Riche 6.46 3
Hongrie Riche 0.3 2
fle de Man Riche 7.5 4,1
fles Anglo-Normandes Riche 7.5 0,5
fles Caimans Riche 3.2 1,3
fles Féroé Riche 3.5 5,9
fles Mariannes du Nord| Riche 3.7 4,4
Tles Turques-et-

Caiques Riche 3.6 1,1
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Tles Vierges

britanniques Riche 4 1,6
fles Vierges des Etats-

Unis Riche 4 -6,3
Irlande Riche 5.3 2,2
Islande Riche 8.5 4,6
Israél Riche 6.3 4,1
Italie Riche 1.5 -1,8
Japon Riche 1.5 2
Koweit Riche 6 1,1
Lettonie Riche 10.4 2,1
Liechtenstein Riche 3.3 4,9
Lituanie Riche 11.1 4
Luxembourg Riche 8.1 3,2
Macao (R.A.S. de

Chine) Riche 45 11,9
Malte Riche 5 6,3
Monaco Riche 14.4 9,6
Nauru Riche -22.2 3,6
Nouvelle-Calédonie Riche 3.5 5,1
Nouvelle-Zélande Riche 3.1 2,6
Norvege Riche 2.9 1
Oman Riche 5 5,2
Palaos Riche 1.8 -3
Panama Riche 13.2 6,3
Pays-Bas Riche 3.9 0
Pologne Riche 6.8 0,7
Polynésie francaise Riche 1.7 0,4
Porto Rico Riche -1.2 -0,3
Portugal Riche 2.5 -1
Qatar Riche 18 5,6
Républigque tchéque

(ou Tchéquie) Riche 5.5 0
Roumanie Riche 7.2 0,3
Royaume-Uni Riche 2.6 1,8
Russie (Fédération de) Riche 8.5 1,3
Saint-Christophe-et-

Niéves Riche 2.9 5,7
Saint-Marin Riche 7.1 -0,8
Saint-Martin (partie

francaise) Riche 6.5 1,42
Saint-Martin (partie

néerlandaise) Riche 4.5 1,3
Samoa américaines Riche 1.9 -2,5
Seychelles Riche 8.9 1,3
Singapour Riche 9 4,8
Slovaquie Riche 10.8 0,7
Slovénie Riche 7.1 -0,8
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Suéde Riche 3.2 1,1
Suisse Riche 3.9 1,8
Taiwan (Chine) Riche 6.9 2,11
Trinité-et-Tobago Riche 4.8 3,3
Uruguay Riche 6.5 4,6
Afghanistan Pauvre 13.8 5,6
Burkina Faso Pauvre 4.1 5,8
Burundi Pauvre 3.5 4,9
République
centrafricaine Pauvre 4.6 -36,4
Corée du Nord Pauvre -3,2 1,1
Erythrée Pauvre 1,4 8,7
Gambie (La) Pauvre 3 2,9
Guinée-Bissau Pauvre 2,6 3,3
Libéria Pauvre 9,5 8,7
Madagascar Pauvre 5,7 2,3
Malawi Pauvre 9,6 5,4
Mali Pauvre 3,9 2,4
Mozambique Pauvre 7,6 6,6
Niger Pauvre 3,1 5,3
Ouganda Pauvre 8,4 3,6
République dém. du
Congo Pauvre 6,3 8,5
Soudan Pauvre 5,7 2
Yémen (République
du) Pauvre 3,3 4,8
Rwanda Pauvre 7,6 4,7
Sierra Leone Pauvre 3,7 14,7
Soudan du Sud Pauvre 11,2 13,1
Somalie Pauvre 6,7 11
Syrie (République
arabe syrienne) Pauvre 4.3 -26,3
Tchad Pauvre 4,4 2,8
Togo Pauvre -1,2 5,8

Source : op. cit.
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Abstract
In the face of the ongoing instability of the global economy, organizations need to be able to
effectively formulate and implement strategies in order to survive and succeed. Traditional models
of long-term planning are giving way to more flexible and adaptive approaches. This paper aims
to compare two fundamentally different, but equally successful, strategic planning mechanisms:
the cascaded, process-oriented Hoshin Kanri system (using Toyota as an example), and the
decentralized, results-oriented model (using Netflix as an example). The paper uses the
methodology of case study analysis to explore how these mechanisms link high-level strategies
with operational activities, influence staff engagement, and shape organizational culture. The
analysis results indicate that the Toyota model, which is based on the principles of continuous
improvement and two-way communication, provides the highest level of operational efficiency
and quality in a complex manufacturing environment. This model is based on "freedom and
responsibility", and provides a strategic context instead of simply cascading tasks. This approach
drives innovation and speed at Netflix, a company that operates in a creative and rapidly evolving
industry. The study concludes that there is not a single "best" management model. The
effectiveness of a particular model depends on its alignment with the industry's context, the
organization's culture, and the company's strategic priorities.

Keywords: strategic planning, effective management, Hoshin Kanri, OKR (goals and key
results), adaptive strategy, Toyota, Netflix.

Introduction

Strategic planning is a crucial component of effective organizational management. It
involves defining long-term objectives and strategies to achieve them, as well as allocating
resources and adapting to external changes. However, in today's rapidly changing and uncertain
world, traditional approaches to strategic planning that rely on long-term static plans are
increasingly criticized. Modern leaders face the challenge of not only creating a strategy, but also
building a system that ensures its implementation across all levels of the organization and allows
for flexible responses to unexpected situations [1], [2]. The challenges of research: The gap
between strategy formulation and implementation remains a major management challenge. It is
estimated that up to 70% of strategic initiatives fail, not because of poor strategy, but due to
ineffective execution [3], [4]. This suggests a lack of planning mechanisms - systems, processes,
and cultural norms - that translate top management's vision into concrete actions and measurable
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outcomes. There are numerous models (MBO, BSC, OKR, Hoshin Kanri), but limited comparative
studies analyzing how these mechanisms work in different, successful companies [5], [6], [7], [8],
[9]. The aim of this research is to conduct a comparative analysis of two contrasting but effective
strategic planning models using Toyota and Netflix as case studies. Our goal is to identify the key
components, benefits, and contextual limitations of these models [10], [11].

Objectives: to systematize the theoretical foundation of strategic planning techniques. To
analyze the Hoshin Kanri method at Toyota as a case study of a cascading, process-driven model.
To examine the adaptive context management approach in Netflix as a model of a decentralized,
outcome-focused system [12]. Compare these two methods based on key parameters such as goal
setting, implementation process, control system, and cultural impact [13]. Formulate conclusions
about the suitability of each model for different situations [14].

Methods

The study was conducted within the framework of a qualitative comparative case study
methodology [15]. This method allows for an in-depth and comprehensive examination of two
organizations that represent prominent examples of different strategic planning approaches.

The selection of cases: The choice of organizations was determined by their distinctiveness
and recognized success:

Toyota Motor Corporation: A global leader in the automotive industry and the benchmark
for production efficiency and quality. Toyota is the founder and the most successful practitioner
of the Hoshin Kanri system, which translates as "management compass" or "policy deployment,"
an integrated strategy cascading mechanism closely linked with the philosophy of continuous
improvement (Kaizen).

Netflix, Inc. is a global leader in the streaming entertainment industry, known for its unique
corporate culture that rejects traditional control and planning methods in favor of a more flexible
and decentralized approach. This approach can be described as "contextual management," where
leaders provide teams with all the information and they need to make independent decisions,
rather than imposing goals and objectives from above. This is similar to the Objectives and Key
Results (OKR) philosophy, which emphasizes action and results over planning and control. The
analysis is based on a variety of data sources, including official company reports, books, articles,
and academic research. These include the work of Reed Hastings and Taiichi Ono, as well as
research on the Toyota production system and the Netflix culture.

To compare the two approaches, we will look at four key dimensions:

The goal setting process: How are high-level goals formulated? (Top-down vs. bottom-up
approach).

Cascading mechanism: How is the strategy communicated to employees?

Monitoring and control system: How is progress tracked and action plans adjusted?

Impact on culture and motivation: How does the system affect employee behavior and
engagement?

Results

The analysis of the two cases reveals fundamental differences in approaches to strategic
planning.

Case 1: Toyota and the Hoshin Kanri mechanism

Hoshin Kanriis not just a planning tool, but an integrated system that permeates the entire

organization.
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Table 1. Key stages of the Hoshin Kanri mechanism in Toyota
Stage Description Tools and Methods
1. Vision Formulation Top management defines a | Strategic workshops, external
long-term vision (5—10 years) | environment analysis
and breakthrough annual
goals.
2. “Catchball” (Nemawashi) Objectives are passed down | Affinity diagrams, A3 reports,
the  hierarchy.  Mid-level | consultation meetings
managers discuss, adjust KPlIs,
and return proposals upward.

This iterative process
continues across all levels.
3. Deployment After alignment, annual goals | X-matrices, project roadmaps

are translated into specific
projects and individual tasks.

4. Monitoring and Control Monthly and quarterly | Visual dashboards, regular
progress reviews at all levels. | reporting

5. Correction (PDCA Cycle) Annual analysis identifies | PDCA cycle, root cause
deviations and lessons | analysis

learned, feeding into the next
planning cycle.

This system creates a powerful vertical connection in the organization. Each employee
understands how their work contributes to the achievement of common goals. The key element
— "catchball" — provides two-way communication, increasing the realism of plans and the
involvement of performers.

Case 2: Netflix and adaptive context management

Netflix has deliberately abandoned most of the traditional planning and control
mechanisms. Instead of cascading goals, Netflix's leadership focuses on creating a strategic
context. Leaders (from Reed Hastings to department heads) constantly and openly share their
vision of the market, the competitive situation, strategic priorities and challenges. Their goal is not
to give the team instructions, but to provide it with the same information and understanding that
they themselves possess.

The key principles of this mechanism are:

Hiring "stars": The system works only if there are highly professional and motivated
employees.

Maximum transparency: Radical honesty and openness in communication. Any employee
has access to a wide range of information about the company's status.

Decentralization of decisions: Teams, having context, independently make decisions and
make "bets". Some of them turn out to be unsuccessful, and this is considered a normal part of
the innovation process.

Control through the result: Instead of controlling the process (for example, accounting for
working hours), focus on the result. An employee's effectiveness is assessed through a "Keeper
Test": "Will | fight for this person if he wants to leave?".

Comparative analysis and visualization
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Table 2. Comparative analysis of Toyota and Netflix planning mechanisms

Parameter Toyota (Hoshin Kanri) Netflix (Context-Based
Management)
Philosophy Continuous improvement | Freedom and responsibility
(Kaizen) and respect for
people
Goal Setting Cascading  with  two-way | North Star orientation
alignment ("catchball" | (general direction rather than
process) specific goals)
Process Highly structured and | Flexible and informal
formalized (PDCA cycle)
Focus of Control Process control to ensure | Outcome control and talent
quality and predictability density
Decision-Making Consensus-based and | Decentralized and
collective autonomous
Error Response Root cause analysis for | Acceptance as part of
process improvement innovation, learning from
failure

Figure 1. Positioning of strategic planning mechanisms
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Discussion

Interpretation of the results: A comparison between Toyota and Netflix reveals that there
is no single, universally applicable strategic planning model. The effectiveness of a model depends
on its alignment with the organization's goals and environment. The Toyota approach is ideal for
complex, capital-intensive industries where the cost of mistakes is high, and stability, quality, and
predictability are crucial for success. Hoshin Kanri enables perfect coordination of a large
organization, guiding thousands of employees towards gradual but steady improvement. Netflix's
approach is best suited for creative, rapidly changing industries where innovation speed and
boldness are key advantages. A rigid planning and control system would stifle creativity and hinder
decision-making speed. A culture that values flexibility and freedom attracts and retains top talent,

fostering innovation.
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Theoretical and practical implications.

Theoretical contribution: The study supports the theory of organizational randomness,
which suggests that there are no universal management principles; the optimal structure and
processes of an organization depend on external and internal factors. It also illustrates the
practical application of Peter Drucker's idea of turning a mission into specific goals.

Practical recommendations: Managers should avoid blindly copying popular systems, such
as OKR from Google or Hoshin Kanri from Toyota. Instead, they should analyze their own company
and industry to determine what works best.

For organizations in stable, complex industries such as industry and energy, Hoshin Kanri's
elements, including clear cascading, process focus, and PDCA, may be more effective. For
organizations in dynamic and creative industries such as IT, media, and R&D, the principles of the
Netflix model, including hiring strong specialists, providing context, and delegating decisions, can
bring significant benefits. While a hybrid approach, combining a clear strategic direction like
Toyota's with a high degree of team autonomy like Netflix's, may be optimal for most companies.

Conclusion

Strategic planning mechanisms are evolving from rigid policy systems to more flexible and
adaptive models. A comparative analysis of Toyota and Netflix has shown two poles of this
spectrum, each of which has proven to be highly effective in the relevant context. Toyota achieves
success through process discipline and collective improvement. Netflix — through the density of
talent and freedom of decision-making. The main lesson for modern leaders is that their main task
is not to choose and implement a fashionable tool, but to design an integrated system (strategy—
culture-process-people) that will allow their organization to thrive in its unique environment. The
choice between directive and adaptation is a strategic choice that determines the company's
future.
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Abstract: in the era of digital transformation—particularly across the "New Silk Road"
corridor—corporate culture has emerged as a decisive factor shaping the pace and scale of success
for tech companies. This study explores how organizational culture influences performance by
comparing two emblematic firms at different stages of maturity: the global powerhouse Alibaba
Group (China) and Central Asia’s first tech unicorn, Uzum (Uzbekistan). Using a comparative case
study approach and the Competing Values Framework, the research illustrates how distinct
cultural models can drive exceptional outcomes. Alibaba’s success stems from a fusion of mission-
driven values and adaptive transformation, while Uzum thrives on a culture of rapid
responsiveness and market agility. Supported by comparative data tables, the study argues that
cultural effectiveness is directly tied to how well it aligns with market dynamics and strategic goals.
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Introduction

In the modern era, the success of an organization is no longer solely dependent on its
physical assets. Instead, it is determined by its capacity for innovation, agility, and the strength of
its customer relationships. At the heart of these capabilities lies the corporate culture. This thesis
is particularly relevant when examining emerging economic powerhouses like China and Central
Asian nations. These regions, united by the Belt and Road Initiative, have become a hub for the
rapid growth of digital commerce, where the cultural identity of companies shapes their
trajectory. The objective of this research is to conduct a comprehensive comparative study of the
influence of two distinct corporate cultures on organizational performance, using the case studies
of Alibaba Group and Uzum as examples. Organizational culture is widely recognized as a critical
factor influencing a company’s strategic performance, employee engagement, and adaptability to
change. Numerous studies underscore the importance of strong corporate culture in fostering
long-term sustainability and innovation [1], [2]. This paper examines the impact of corporate
culture on organizational effectiveness through a comparative case study of two distinct
companies: Alibaba Group and Uzum.

Alibaba Group, one of the world’s leading e-commerce and technology conglomerates, has
embedded Confucian values such as harmony, hierarchy, and collective responsibility into its
organizational culture [3], [4]. These values, deeply rooted in Chinese tradition, shape leadership
practices and employee behavior. According to Cameron and Quinn’s competing values
framework, Alibaba exemplifies a Clan and Adhocracy culture, emphasizing collaboration,
innovation, and internal development [5]. This cultural orientation is supported by regular 1-on-1
meetings, mentorship programs, and employee empowerment mechanisms [6].
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Research questions:

Q1l: What are the fundamental principles and cultural beliefs that have contributed to
Alibaba Group's long-term success and global expansion?

Q2: What aspects of the company's culture enabled Uzum to achieve unicorn status and
establish a dominant position in the Uzbek market in a remarkably short time?

Q3: What strategic conclusions can be drawn from comparing the culture of a mature
global giant and an aggressive regional leader for other companies operating in the digital
economy?

Methods

The work is based on the methodology of qualitative comparative case study. This
approach allows for a deep, contextual analysis of two representative organizations.

Alibaba Group: Selected as one of the founders and global leaders of the digital economy.
Its complex ecosystem (e-commerce, fintech, logistics, cloud) and the unique culture established
by Jack Ma are a textbook example of building a long-term competitive advantage.

Uzum: Selected as the brightest and fastest growing technology project in Central Asia. The
company achieved a valuation of $1 billion in less than two years, building an ecosystem much like
Alibaba's early model, but adapted to the local realities of Uzbekistan.

The analysis is based on secondary sources, including: annual company reports,
communications with shareholders, public appearances by founders and CEOs, academic research
on Alibaba, and articles in reputable business publications (Financial Times, The Wall Street
Journal, Forbes, Spot.uz). To organize the analysis, we have employed Cameron and Quinn's model
of competing values, which examines culture through the lens of two axes: "flexibility versus
control" and "internal focus versus external focus," resulting in four cultural types (clan,
adhocracy, hierarchy, and market).

Results

In contrast, Uzum, a fast-growing Uzbek e-commerce platform, has emerged as a regional
“unicorn” and exhibits a more Market-oriented culture focused on performance, agility, and
customer satisfaction [7], [8]. However, its rapid growth has exposed challenges in sustaining
employee engagement and internal leadership pipelines [9]. Data from HR audits conducted in
2023 revealed high staff turnover (85%) and low eNPS scores (—15), linked to the lack of a
systematic adaptation process and a top-down management style. To address these issues, Uzum
initiated a cultural transformation project in 2024, inspired partly by Alibaba’s internal
development model. This included the implementation of an ATS system for faster recruitment,
introduction of “refer-a-friend” programs, and leadership development tracks to foster internal
mobility. The strategic use of organizational culture as a performance lever is evident in both
cases. Alibaba’s success is also attributed to its consistent alignment between cultural values and
technological innovation, described by Zeng as “smart business” principles for the digital age.
Moreover, the company's annual report highlights culture as a core intangible asset driving
international expansion [10]. Uzum, meanwhile, reflects the dynamics of a post-Soviet startup
ecosystem undergoing digital transformation. As noted by Iskakov and Sultanov, the phenomenon
of “leapfrogging” allows such companies to adopt advanced technologies rapidly, bypassing legacy
systems [11]. Yet, sustaining this advantage requires a strong cultural backbone—a challenge still
being addressed in Uzbekistan’s broader innovation strategy [12]. Academic frameworks such as
Hofstede’s cultural dimensions [13] and Denison’s model of organizational culture help compare
the cross-cultural dynamics between Alibaba and Uzum. For example, Uzbekistan’s high power
distance and uncertainty avoidance influence managerial practices at Uzum, whereas Alibaba
balances hierarchy with employee voice and decentralized innovation. Ultimately, this
comparative analysis demonstrates that corporate culture is not only a reflection of national
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values but also a strategic asset for scaling innovation, building resilient teams, and driving
competitive advantage [14], [8].

Case 1: Alibaba Group — A culture of mission, values, and continuous adaptation. Alibaba's
culture has always been its most valuable intangible asset.

Dominant: The Culture of Mission and Market. Alibaba has had a powerful mission from
the very beginning: "To make it easy to do business anywhere" ("To make doing business easy
anywhere in the world"). The focus on helping small and medium-sized businesses (external,
market focus) was not just a slogan, but the basis of the strategy.

Values as the basis of Coherence: Famous values ("Six Veils of the Spiritual Sword", and
later updated versions), such as "Customers come first, employees come second, shareholders
come third", served as an internal compass and ensured coherence in a huge and diversified
organization.

Adaptability (Adhocracy): Despite its huge size, the company demonstrated an amazing
ability to adapt and transform itself. The creation of Taobao, the launch of Alipay to solve the
problem of distrust, investments in logistics (Cainiao) and cloud computing (Alibaba Cloud) are all
examples of successful adaptation to new challenges.

Engagement (Clan): Alibaba's culture is a blend of high standards and elements of clan
culture, fostering a strong sense of community, a deep connection to the "Ali Family," and unique
corporate traditions.

Case 2: Uzum: A Culture of Extreme Adaptability and Speed

Uzum is a culture model that prioritizes rapid market capture. The core of Uzum's culture
is agility. The company launched key services in record time: e-commerce (Uzum Market), fintech
(Uzum Bank), BNPL service (Uzum Nasiya), and food delivery (Uzum Tezkor). This is a classic
adhocracy where flexibility, innovation, and risk-taking are highly valued.

Market Focus: The company's entire strategy is centered around solving specific problems
faced by Uzbek consumers: the lack of convenient delivery, the low penetration of banking
services, and the need for simple installment payment options. The customer-centric approach
here is not just a slogan, but a fundamental principle.

Collaboration and Stability: These aspects are currently being developed and are focused
on achieving the primary objective — efficiency. The organizational structure is decentralized, with
small, self-sufficient teams. Stability is ensured through a shared vision among leaders and a
unified technological framework, rather than through standardized protocols.

The comparative analysis between Alibaba and Uzum reveals distinct cultural profiles
shaped by their respective strategic contexts. Table 1 provides a structured breakdown of their
cultural dimensions based on Cameron and Quinn’s competing values framework. While Alibaba
demonstrates a balanced integration of Clan, Adhocracy, and Market cultures, Uzum is
characterized by a pure Adhocracy-Market orientation, prioritizing speed and adaptability over
process and tradition. The comparison highlights how Alibaba's mature organizational design
allows for sustainable innovation and long-term coherence, whereas Uzum’s cultural agility
facilitates rapid market penetration but creates challenges in internal stability.
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Table 1. Comparative Analysis of the Cultural Profiles of Alibaba and Uzum

Cultural Aspect

Alibaba Group

Uzum

Key Difference

Dominant Cultural
Type

Market / Adhocracy
(with  elements of
Clan and Hierarchy)

Adhocracy / Market
(in a pure, aggressive
form)

Balance and maturity
vs. Speed and focus

Strategic Driver

Long-term mission
and core values

Solving immediate
customer  problems
and speed-to-market

Visionary orientation
vs. Pragmatism

Innovation Process

Structured
innovation, creation
of new business units
(e.g., Alibaba Cloud)

Fast replication and
localization of proven
models (super app)

Invention vs.
implementation

Rapid

Attitude Toward Risk

Managed risk and
diversification

High risk tolerance for
the sake of speed

Scalable growth vs.
Market capture

Core Asset

Ecosystem and trust
built over decades

Speed of deployment
and deep localization

Accumulated power
vs. Tactical advantage

This comparison illustrates how cultural configurations reflect strategic choices and

organizational maturity.

Table 2 presents key indicators of organizational effectiveness and market performance. It
demonstrates the massive scale difference between the two companies—Alibaba’s trillion-dollar
GMV and global reach contrast sharply with Uzum’s nascent but fast-growing market in
Uzbekistan. Despite its recent foundation in 2022, Uzum has achieved unicorn status in under two
years, emphasizing the power of technological leapfrogging and localized innovation. However,
the data also suggests structural challenges in talent retention and internal processes that may
hinder long-term resilience if not addressed.

Table 2. Key Indicators of Organizational Effectiveness (Estimated and Actual Figures for

2023-2024)
Indicator Alibaba Group Uzum Comment
Year of Foundation | 1999 2022 Maturity gap of 23
(Core Business) years
Market Capitalization | ~$180 billion > $1.1 billion Scale difference, yet
/ Valuation both are leaders in
their segments
Annual Ecosystem | > $1.2 trillion > $200 million (2024 | Demonstrates
GMV forecast) Alibaba’s dominance
and Uzum’s rapid
growth
Number of Active | > 1 billion (globally) > 10 million | Strong market
Customers (Uzbekistan) penetration in
respective
geographies
Time to  Unicorn | ~6 years (est. in 2005) | < 2 years Reflects Uzum’s
Status “technological leap”
and market
momentum
Key Ecosystem | E-commerce, Fintech, | E-commerce, Fintech, | Uzum mirrors
Services Cloud, Logistics, | BNPL, Food delivery Alibaba’s path, but on
Media an accelerated
timeline
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Sources: Alibaba Annual Reports, NASDAQ data; Uzum press releases, Forbes, Spot.uz.

Discussion

Comparing Alibaba and Uzum clearly demonstrates how different cultural models lead to
success in different contexts. Alibaba's culture, based on a great mission and unshakable values,
has allowed the company to survive several crises, build a complex ecosystem and become a global
giant. Her adaptability manifested itself in strategic, well-thought-out steps. Uzum culture is a
blitzkrieg culture. In the conditions of the "blue ocean" in the Uzbek market, where there were no
dominant players, it was speed, flexibility and accurate hitting of the client's pain points that
became decisive factors. The company has deliberately sacrificed the construction of complex
procedures for the sake of maximum acceleration.

Practical implications for management: effectiveness is contextual: Uzum's success proves
that young markets do not have to copy the complex corporate cultures of giants. At the stage of
market capture, the culture of adhocracy (flexibility, speed) can be more effective. Cultural
evolution: as the business grows and becomes more complex, Uzum will inevitably face a challenge
that Alibaba solved earlier: how to maintain speed and innovation, but at the same time build
more sustainable processes and strong internal values (Consistency). The lesson for global players
is that by entering markets like Central Asia, global companies should not impose their complex
culture, but create more flexible and autonomous local teams capable of operating at the speed
of local competitors such as Uzum.

Conclusion

The comparative analysis of Alibaba and Uzum reveals that corporate culture is not a one-
size-fits-all model, but rather a contextual factor that can provide a competitive advantage. While
Alibaba's mission-driven, value-centered culture acts as a long-term engine for strategic
alignment, resilience, and cohesion among employees, Uzum's culture reflects the dynamic nature
of a high-growth startup in a developing market, characterized by flexibility, experimentation, and
swift execution. Both models have their own advantages and disadvantages. Alibaba's structured
innovation processes and focus on internal consistency may slow down short-term response
times, but they ensure long-term scalability. On the other hand, Uzum's rapid growth has exposed
cultural weaknesses such as high turnover rates and a lack of formal leadership pipelines.

Based on this analysis, we recommend the following strategic implications for emerging
market startups like Uzum:

1. Emphasize cultural alignment: To ensure long-term success, startups should align their
culture with the broader business goals and values. This can be achieved through clear
communication, transparency, and a shared vision.

2. Foster a culture of innovation: Startups should encourage experimentation and
creativity to drive growth and innovation. This can help them stay ahead of the competition and
adapt to changing market conditions.

3. Invest in leadership development: Startups need to establish formal leadership pipelines
to ensure continuity and stability. This includes investing in training and development programs
for current and future leaders.

Gradually introduce cultural anchors (shared values, onboarding rituals, leadership
development programs) to support sustainable growth without stifling progress. Implement
feedback loops (regular eNPS tracking, cross-functional team reviews) to reduce turnover and
enhance internal engagement. For established companies entering new markets (like Alibaba in
Central Asia), avoid imposing rigid cultural frameworks. Instead, empower local teams to create
context-specific adaptations of core values. Encourage decentralized decision-making and rapid
experimentation in frontier markets to maintain competitiveness with fast-growing regional
players. Policymakers and ecosystem builders can support startup ecosystems by providing
culture-sensitive infrastructure. This includes leadership education, innovation hubs, and founder
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support tailored to local needs. Foster platforms for knowledge sharing between global giants and
local innovators to create hybrid innovation models. Ultimately, the ability to dynamically align
culture with market conditions - combining the visionary depth of Alibaba with the tactical speed
of Uzum - represents a strategic frontier for organizations navigating both global and local
challenges.
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Pesiome

PenurnosHoe obpasoBaHue NpeAcTaBAseT cOOON CNOXKHOe ABNEHME, OXBaTbIBAOLLEE AYXOBHYHO,
HPABCTBEHHYIO, Ky/NbTYpHYIO M npaBoByto cdepbl KM3HM obuwiectBa. Ero 3HayeHwe TpyaHO
NepeouUeHnTb B YCN0BMAX rnobanmnsaumm, pocta MexXKoHPECCMOHaNbHbIX KOHTAKTOB M BblI30BOB
PENNTMO3HOTO paduKannama. Mctopuyeckn penurnosHoe obpasoBaHMeE BbIMOAHANO QYHKUMM
COXPaHEHMA W TPAHCAALUMM CaKPa/IbHOIO 3HAHWA, MOPA/IbHOrO BOCMUTAHMA M COUMANBbHOMO
perynnmpoBaHma.

CTaTbA OCBelWAeT 3BOJIOLMIO PEAUTMO3HOrO 0bpasoBaHMA, ero GopMbl B TPAAMUMOHHbBIX WU
COBpPEMEHHbIX 0bLWEeCcTBax, a TakKe posib pennrnm B GOpmMMpoBaHMM 0BLLECTBEHHOTO CO3HAHMS,
NPaBOBOrO MONA U MEXKY/AbTYPHOro JAuanora, OCOOEHHO B KOHTEKCTe MOCTCOBETCKOro
NpoCTpaHCcTBa 1 A3epbanarkaHa.

KntoueBble cnoBa: penuruda, obpasoBaHue, KyabTypa, OOWECTBO, MEXKYAbTYPHbIA AManor,
HPaBCTBEHHbIE LLEHHOCTMW.
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RELIGIOUS EDUCATION: HISTORY, TRADITIONS AND MODERNITY

Resume

Religious education is a complex phenomenon that encompasses the spiritual, moral, cultural, and
legal spheres of society. Its importance cannot be overestimated in the context of globalization,
the growth of interfaith contacts and the challenges of religious radicalism. Historically, religious
education has served the functions of preserving and broadcasting sacred knowledge, moral
education, and social regulation.

The article highlights the evolution of religious education, its forms in traditional and modern
societies, as well as the role of religion in shaping public consciousness, the legal framework and
intercultural dialogue, especially in the context of the post-Soviet space and Azerbaijan.
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PenunrnosHoe BocnuTaHWe, Kak AeNCTBEHHOe ABNEHME, Ha NPOTAXEHUW BCEM UCTOPUM UIPano
BaYKHYO PO/b B MOCTPOEHMM 0bLLecTBa, POPMMPOBAHMM HPABCTBEHHbIX LEHHOCTEN, COXpaHeHUN
[YXOBHOM Ky/abTypbl. B 3TOM cBA3M mcTOopuyeckn Bceraa 6bino BoOCTPeboBaHO pPesMrmosHoe
obpas3oBaHMe, KOTOPOE MepMaHEeHTHO MeHANO CcBoM GOPMbl, METOAbl WM  METOAO0NOrMI0
npenoaaBaHna Peanrmo3HOro 3HaHms.

B MMPOBOWN NpaKTUKe pennrmosHoe obpa3oBaHne peanmsyeTca Ha OCHOBE HECKO/IbKMX MOAenen:
1) KoHdeccrMoHanbHOM mMoaenu; 2) NaopPanucTUYeckon moaenu; 3) MOAEeNU CPaBHUTENbHbIX
penunruit; 4) akagemmyeckoro noaxoda. Kaxaaa moaenb UMeeT acneKTbl, KOTOPble COOTBETCTBYOT
onpeaeneHHbIM MeToaam M 06pa3oBaTe/IbHbIM LENAM.

BorocnoBckuit, GUNOCODPCKNIM, COLUMONOTMYECKMIA, NCUXOIOrO-NeaarorMiyecknii NoAXoAbl BANSIOT
Ha MeTOMO/IOTNI0 PENUTMO3HOrO 006pa3oBaHMA. ITWM NOAXOoAbl MHOFOrpaHHO PacKpbIBatOT
MeXaHM3Mbl BIMAHUA PENUTUM Ha YETOBEYECKOE NOBeAeHNe, CO3HaHMe M 0bLWecTBO.

CBobofa BepomcnoBesaHua, NpaBo Ha PesirnosHoe obpa3oBaHue, CTaTyC PEANTMO3HbIX OOLMH
3alMLLEHbl  KOHCTUTYUMEN AsepbanaxaHa W 3akoHom «0O6 obpasoBaHMM». ITOT acnekT
obecneunBaeT 6anaHC MeXAy PENUTMO3HbIM HEWTPAIMTETOM rOCYAapCTBa UM PENUTMO3HbIMMI
ceBobogamu rpaxkaaH.

PennrnosHoe o6pasoBaHme N coumnanbHOE pa3snUTune

PenunrnosHoe BOCMUTaHME YKpenaseT CTPYKTypy obuiectBa B Lenom, GOpMMPYA COLMANBbHYHO
HPABCTBEHHYIO Ky/NbTypy. 3TO BaXKHO C TOYKM 3PEHMA TPaAKAAHCKON OTBETCTBEHHOCTM,
06LLEeCTBEHHOIO MHEHWA U CUCTEMBI LLEHHOCTEN.

Ha nocTcoBeTCKOM MPOCTPAHCTBE BOCCTAHABAMBAETCA YHUUTOKEHHAA aTEUCTUYECKMM STarnom
cMCTeEMa  penurmosHoro obpasoBaHuA. EcTb  CTpyKTypHaa npobnema, HexBaTKa Kaapos,
MEeTOZ0NOTNYECKan  HeonpeaeneHHOCTb,  NOAUTUMYECKME  MaHunynaumm.  Ho  HoBble
KOHCTUTYLIMOHHbIE  MONOMKEHWA, NpU3HAHME PEeaMrno3Hbix cBoBoA CnocobHbl  €034aThb
BO3MOXHOCTM ANA NPOABUMKEHNA B MO3UTUBHOM HamNpaBAEHUN.

3akoH «O cBoboae COBECTUY CbIrpan BaXKHYO Po/b B GOPMUPOBAHUM NPABOBOM OCHOBbI MCTOPUM
He3aBMcMMOCTM AsepbaraxkaHa U pennrnosHoro obpasosaHmA. NMpuHATLIR B 1992 rogy oaAHUM U3
nepBbIX MPaBOBbIX JOKYMEHTOB He3aBMCMMOro AsepbaliaKaHa 3TOT 3aKOH Onpeaenns Npasosble
OCHOBbI PENUIMO3HbIX CcBODOA, M 3aN0XKUA KOHCTUTYLIMOHHYHO OCHOBY A1S PENUTMO3HOro
obpasoBaHMA, cBOOOAbLI BepoucrnoBedaHuUa M AEATENbHOCTM PEeNUrMo3HbiX obWMH. BmecTe ¢
3aKOHOM  YTOYHANWUCb OTHOLIEHWA PEeUrMM U TOCYAapCTBa, YCTAHABAMBANACA MPUHLMN
HENTpanMTeTa rOCyAapCTBa B  OTHOLIEHMWM  PEAUTMO3HbLIX  OpraHMsaumMn u  cBobOoAbI
BEPOMCNOBEAAHMA TPaXKAaH. DTOT UCTOPUYECKMIA AOKYMEHT CTa/l NMOBOPOTHbLIM C TOYKM 3pPEHMA
NOBbIWEHMA PENUTMO3HON FPAaMOTHOCTM, OPraHN3aLMKN PENUTMO3HOTO 06Pa30BaHMNA U Pa3BUTUA
PEeIMTMO3HOro natopanmama B AsepbanaxaHe.

B pmanbHellwem B OTHOLWEHWM PEAUTMO3HbIX LieHHOCTen B A3epbaiaykaHckon Pecnybiavke Ha
nepefHeM MaaHe CTOSAM MPUHUMNLI H6anaHca, peryniMpoBaHMa M cBOHBOAbl BepoMCnoBeAaHMA.
MpoBoaa MNOAUTUKY MO3UTUBHOTO PEIUTMO3HOrO MPOCBELEHMA, FOCYAAPCTBO MNPEeANnpPUHAN0
CepbesHble Warn no NpeaoTBpPaLLEHNIO PEIMTMO3HOIO PaZMKaan3Ma, NOBbLILLEHUIO PENNTNO3HOM
rPamMoTHOCTM, NPOBeAEHbI PePOPMbI, HaNpPaBIEHHbIE Ha COXPAaHEHWE PEIUTMO3HON TEPMMMOCTH,
npoABuM»KeHWe o06pa3oBaTe/ibHbIX W MPOCBETUTENBbCKUX MNporpamm. Tak, 6Obln  co3gaH
FoCyAapCTBEHHOrO KOMMUTETA MO AeNaM PEeNUruii U 3aKOHOAATeIbHO onpeaeneHbl AeATENbHOCTb
YnpasneHna mycynbmaH KaBKasza M B3aMMOAENCTBME MeXAy STUMW ABYMA CTPYKTypamu,
3aHMMatoWMMMUCA NpobaeMamm Pennrnm B CTpaHe.

PennrnosHaa HerpamoTHOCTb — OAHO U3 YCA0BMI pocTa daHaTU3Ma, cyeBepua, pafmKannsma.
Bopbba C HMM MOKET MPOBOAMTCA Yepe3 Hay4YHO-PENUTMO3HOEe MPOCBeLleHWe, NooLpeHme

MO3UTUBHbIX PENTUTNO3HbIX TNAEPOB N KOHTPO/Ib Ha/, I'IpECCOl\/II.
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Mpecca, coumanbHble CETU WUrpatoT ABOWCTBEHHYK PO/b B PACNpOCTPAHEHUU PENUrMo3HOro
0b6pasoBaHMA: KaK CpeacTBO MO3UTMBHOINO 0b6pa3oBaHWA, Tak M CPEACTBO MaHMMy/MPOBaAHUA
PaANKanbHOM U NOXKHOM MHPOPMaLIMEN.

TexXHONOrMM UCKYCCTBEHHOTO MHTENNEKTA OTKPbIBAKOT HOBble BO3MOXHOCTM B 06/1aCTM aHaAM3a
PEeNNTNO3HbIX TEKCTOB, CO34aHMA obyvatowmx naaTGopm, ynpaBaeHUA apxXmMBamm Peamrmo3HoMm
nHbopmaumm.

PennrnosHoe obpasoBaHme BXOAMT B BaXKHble COLMANbHbBIE MHCTUTYTbl GOPMMPOBAHMA TUYHOCTK:
yepe3 GopmasibHble MPOrpammbl B LIKONE, Yepe3 ecTeCTBEHHOE Hac/neane LEeHHOCTEN B CEMbE,
yepes NpoABMKEHNE PENUTMO3HbBIX TMAEPOB B MECTaX MOKIOHEHWA.

Taknm 0bpasom, pennrmosHoe obpasoBaHme ecTb 1 «HbII0 CNOCODOM NOHMMAHMA NHOABMM CaAMUX
cebsa, BceneHHoM w coumanbHbiXx CTPyKTyp» (Mamepos A.LU., PenueuosHoe obpaszosaHue:
ucmopus, mpaduuuu u cospemeHHocms, bary: HAMLL, 2023, c. 4), a nAopanncTMyeckme noaxoapl
K PennrnosHomy obpasoBaHMiO «HEODOXOAMMbI 418 MOOLLPEHUS MEXKPENUTMO3HOIO AManora m
KY/IbTYPHOW MHTErpaumm» (Tam xe, c. 11).

PenurnosHoe o6pa3oBaHMe OCTAETCA BaKHEMWWM 3/71eMeHTOM (GOPMMPOBAHMA JIMYHOCTH,
rpa*kAaHCKOro CO3HaHWMA M OOLLEeCTBEHHOM CNNOYEHHOCTU. Ero ycTonumnBoe pa3suTue TpebyeT
HanaHca Mmexay NpaBoOBbIMW OCHOBAMMW, 3TUYECKMMM CTaHAAPTaMW W COBPEMEHHbIMM
obpa3oBaTeIbHbIMU TEXHONOTUAMM.

MCTOPUKO-KYNbTYpPHbIE OCHOBbI PeAnrno3Horo obpasoBaHma

C ApeBHENWNX BPEMEH PEIUTUA CAYKMNA OCHOBOM 06pa3oBaHMA. B aHTUYHBIX Ky/abTypax, TakmMx
Kak Ervnet n MeconoTamua, obyvyeHne CBAWEHHOCAYKMTENEN BbIN0 CBA3AHO C PEAUTMO3HBIMM
XxpaMamu. B cpesHeBekoBOM EBpOne MOHACTbIPCKME KOl CTan M NPoobpaszamm YHUBEPCUTETOB.
Mcnamcknin mup cosgan coBCTBEHHYKO CUMCTEeMy Penmrmo3Horo obpa3oBaHUA vepe3 meapece,
HauymHan c IX Beka (MycuH P. A. Ucmopus penuauli, M.: Acnekt Mpecc, 2005, c. 131).
PenurnosHoe obpa3oBaHMe BKAOYANO He TOAbKO 60Orocnosme, HO M OCHOBbI MOPaaW, Mpasa,
dunocodpunn. OHO 3aKNaAblBaNO OCHOBbI MMPOBO33PeHMA U GOPMMPOBANO MNPEACTaBNEHUA O
nobpe 1 3ne, yenoBeke 1 06LLECTBE, CMbICAE KU3HU U cmepTu (Mamepos A.LU., Pesauzauo3Hoe
obpaszosaHue, 2023, c. 4).

CoBpemMeHHble TpaHCPOpPMaLMM M NPaBOBbIE AaCMEKTbI

B ycnoBmaAx CBETCKOro rocyAapcrsa penmrnosHoe obpasoBaHne A0MKHO ObiTb afanTMPOBaHO K
NpaBoBbIM M 0bOpasoBaTeNibHbIM CTaHAapTaM. 3akoHozaTenbcTBo AsepbaiaxkaHa ("O csoboge
PeNUrMosHbIX Beponcnosedannin', 1992) npeaycmaTpmBaeT NpaBo Ha NosyYeHne pPeamrmosHoro
obpa3oBaHMA, OAHOBPEMEHHO peryanpya GopmMbl ero peaamnsaunu.

Mo mHeHuto B. PenoToBa, "rocy4apcTBO HE MOXKET ObITb HEMTPAIbHbLIM K AYXOBHOMY BOCMUTAHMIO
rpakaaH, Ho 06s3aHO obecneynTb ero COOTBETCTBME KOHCTUTYUMOHHbIM HOopmam" (Peaueus u
npaso, M., 2010, c. 97).

B AsepbaligrkaHe penurnosHoe o6Opa3oBaHWE OCYLIECTBAAETCA B pPaMKax CBETCKOro
3aKOHO4ATe/IbCTBA, HO C YY4ETOM TPAANLMOHHOM MCNAMCKOM KyNbTypbl U MEXXKOHGECCMOHANbHOTO
ananora (Mamegos A.LL., c. 18).

CpaBHMTEI'IbeIlZ dHaNnN3 XPUCTUAHCKOTo N UCNaMCKOTo pennrmo3Horo O6pa3OBaHMFI

Vicmopuyeckue KopHu

XpUcTmaHcKkoe pennrnosHoe obpasoBaHme pa3BMBaIOCh B MOHACTbIPCKMX M MPUXOACKMUX LLIKOAX.
BusaHTuKsA, a 3aTem EBpona anoxm CpeaHEeBEKOBbA BUAEIM B HEM CPEACTBO HE TO/IbKO lyXOBHOIO
MNPOCBELLEHNA, HO W CcoUManbHON MOBWMAM3ALUMM. BaskHEeMMM 31eMEHTOM XPUCTUAHCKOro
obpaszoBaHmMA CTano n3ydeHne CBALLEHHOTO MMcaHMa U NaTPUCTUKM.
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Mcnamckoe 0bpa3oBaHue, HauMHadA ¢ meapece, 6bl10 HanpaBaeHO Ha M3ydYeHne KopaHa, Xxaamncos,
dunKxa, Kanama u apabckoro Asblka. Meapece C paHHUX BEKOB CTa/M LEHTPAMW He TOJIbKO
PEeNrMo3HOrO, HO M CBeTCKoro obpasosaHua (beHHabu M. MycysnbMaHCKas MbiCab U
obpaszosaHue, Kanp, 1973, c. 62).

CospemeHHoe cocmoaHue

CerogHA XxpucTuaHckoe o6pasoBaHne B EBpone nepexkmMBaeT KPM3UC WMAEHTUYHOCTM W
CeKynsapu3aLmm, XoTa B NPaBOCAaBHbIX CTpaHax (Hanpumep, B Poccum n Mpeunn) Habntogaetca ero
BO3POXKAEHME.

B ncnamckom mumpe penmrmosHoe obpasoBaHmMe CTa/IKMBAETCA C Bbi30BamM dyHAAMeEHTAM3Ma U
HeobxoaAMMOCTbIO MoAepHM3aumn. B AsepbainakaHe oCyWwecTBNAETCA NOCTENEeHHAA MHTerpaums
CBETCKOrO M PENUITMO3HOrO KOMMOHEHTOB, OCHOBAHHAA Ha HALUMOHAbHbIX M IYXOBHbIX LLEHHOCTAX.
Cneumndunka wuMeHHO aszepbalgkaHCKOM Mogenn o6pa3oBaHWsA  3aKk/lloYeHa B CUMHTE3e
NAOPaNN3mMa, CBETCKOCTM, AYXOBHOCTWU, TONEPAHTHOCTU, MyAbTUKYAbTYPaAN3Ma.

MepcneKT1Bbl Pa3BUTUA PENUrMO3HOro 06pa3oBaHmnA
CoBpemeHHble Bbl30Bbl - r10banusauma, pagmKanusm, yTpata LeHHocTel - TpebytoT HOBOWM
KOHUENUUn penmrnosHoro obpasosaHuna. OHO JONKHO CTaTb:

- AVAN0OTMYHBIM U MIOPANUCTUYHBIM;

- OPMEHTMPOBAHHbIM Ha AYXOBHO-HPABCTBEHHOE BOCMUTAHME;

- UHTETPUPOBAHHBIM C TEXHONOMMAMM, BKAtoYaa MU n uudposbie naatdopmsl (cm. Mamenos

A.l., c. 26);

- HaleNeHHbIM Ha MPOPUNAKTMKY SKCTPEMM3MA M Pa3BUTUE KPUTUYECKOTO MblLLIEHKA.
KntouyeBbiM GaKTOPOM CErofHa, Kak M B MPOLIIOM, ABaseTca npodeccroHasbHas NnoaroToBKa
neaaroros 1 AyXOBHbIX MNMAEPOB.

IKyMeHM3M 1 penurnosHoe obpasoBaHme

JKYMEHM3M - ABWMKEHME 33 eAMHCTBO XPUCTUMAHCKMUX LEPKBEM - OKasblBaeT BAMAHWME W HA
obpasoBaTenbHble MoaenNu. B nocnegHue aecatmnetma HabnopaeTca pocT
MEXKOHDECCMOHANbHbBIX ~ MPOrpaMm B YHMBEPCUTETAX,  Pa3BUTME  CPABHUTE/NbHOrO
PeNNrMoBelIEHNA, PACNPOCTPAHEHME MEXPEeUrnMo3HoOro Auanora B Wkonax (Cuaopos A,
SKkymeHu3m u obpazosaHue, M., 2012, c. 44).

B AsepbanaxaHe  NOAUTMKA  MYAbTUMKYAbTYypanmMama  crnocobcTtByeT  GOPMMPOBAHMIO
9KYMEHMYECKOro CO3HaHWA. 34eCb aKTMBHO B3aMMOAEMCTBYKOT MCNAMCKME, XPUCTUAHCKME W
nyaenckne obLmHbL. PennrnosHoe obpasoBaHMe pPacCMaTpPMBAETCs Kak CPeacTBO MMPHOTO
COCYLLIECTBOBAHWNSA U KyNAbTypHOW MHTErpaumm (Mameaos A.LL., c. 22).

PennrnosHoe o6pa3oBaHMe OCTAETCA BaXKHEMWMM WMHCTPYMEHTOM [YXOBHOMO pPa3BUTUSA,
rpask4aHCKOro BOCMMTAHMA M 0OLWeCTBEHHOro cornacua. Ero passutme 401XKHO CO4eTaTb BEPHOCTb
TPaAMUMM C MIHHOBALMAMM, yBaKeHMe K cBOHOAE COBECTU C 3aLUMTOM OT paanKaam3ma, AyXOBHble
LUenn C akafeMMyeckMm KayecTBoM. B aTom cmbicne AsepbaiaykaH npeacTaBaaeT YHUKANbHbIN
OMbIT FAPMOHMYHOTO COCYLL,ECTBOBAHMA PEANTUM N CBETCKOrO 0bLLecTBa.

CpaBHMTEI'IbeIlZ dHaNn3 peJUrmo3Horo O6pa3OBaHMH B NOCTCOBETCKUX CTPaHax

Poccus

B Poccum penurvosHoe obpasoBaHMe pas3BMBAETCA B pPaMKax COTPYAHUYECTBa MeRay
rocyJapcTBOM M TPAAULUMOHHbBIMUK KoHbeccuamm, npeskae scero PIL. B 2009 roay B WwWKoax Obina
BBeAeHa AncumnamnHa "OCHOBbI PEIUTMO3HbLIX KYAbTYP M CBETCKOM 3TUKM". CyllecTByeT TaKkKe
Pa3BMTas CUCTEMA [AYXOBHbIX CEMWHAPMN U akagemuit. Kak oTmedaeT 3. KnemeHTbes,
"penurnosHoe obpasoBaHMe B Poccum npoaoakaeT BOCCTAHABAMBATLCA MOC/AE AEeCATUAETUM
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rOHeHWn 1 naeonormyeckoro aasnenuns" (MpasocnasHoe obpazosaHue 8 cospemeHHol Poccuu,
M., 2016, c. 58).

Kaszaxcma+

KasaxcTaH ocyuecTBnseT penmrno3Hoe obpasoBaHmne B pamKax NOAMTUKM CBETCKOMO rocyAapcTBa,
HO MPW3HAET BaAXXHOCTb TPAAMUMOHHOIO WCNama W npaBocnasmAa. OCHOBHbIMM  GopMamm
PEeNNUrMo3Horo obyyeHma ABNAKOTCA Meapece M AyXOBHble LWKObl. [0CyAapCTBO AMUEH3NpyeT
PeNNrnMo3Hble yyebHble 3aBeaeHns. Mo cnosam A. Abayanu, "B KazaxcTaHe cnoxmunacb moaenb
YMEPEHHOrO  penurnosHoro 06pas3oBaHMA, OPUMEHTMPOBAHHOTO Ha  TONEPAHTHOCTb W
npodunnakTMKy akcTpemmama" (Peaueus u obujecmso 8 KazaxcmaHe, Anmatsl, 2014, c. 112).

lpy3ua

B lpy3um KAto4eBYytO poab urpaeT py3anHCKaa npaBocsiaBHaa uepkoBb. C 1990-x roaos 6biau
BOCCTQHOB/IEHbl AYyXOBHble aKaZeMWW U CeMUHapuu. B WKonax BBeAEH KypC Peanrmo3HoOM
KynbTypbl. CornacHo [. Uepetenn, "penurnosHoe obpaszoBaHMe B [pPy3MM  aKTUMBHO
NOALEPKMBAETCA LLEPKOBbLIO M MONb3yeTca aosBepuem Hacenenua' (Llepkosb u obpasosaHue 8
Tpy3suu, Ténnncu, 2017, c. 34).

YkpauHa

B YKpaunHe pennrnosHoe obpasoBaHMe OCYLLECTBASETCA B KOHTEKCTE NApPann3ma - AenCcTByoT
y4ebHble 3aBeleHNA KaK NPaBOCNaBHbIX LLIEPKBEN, TaK U KAaTOMYECKON M NPOTECTAHTCKMX OBLIMH.
B yHMBepcuTeTax CywecTBYOT ¢akyabTeTbl Teosornn. Mo mMHeHuto B. EneHckoro, "YKpauHa
ABNAETCA NPUMEPOM AEMOKPATUYECKON MOAENM Pennrmo3Horo ob6pasoBaHMs B MOCTCOBETCKOM
npoctpaHcTtee" (Pesauaus nocae CCCP, Kues, 2015, c. 73).

COBpeMeHHOE PEANTUO3HOE O6p83083HVIe B XPUCTUQHCKUX N MYCY/IbMaHCKUX CTpaHax:

Obuiee:
1. Bo3poxOeHue pesnuauo3Ho20 06pa308aHUA 8 NOCMCEKYAAPHYIO 3N0XY
B anoxy rnobanmsaumm 1 KyabTypPHbIX KOHPANKTOB pennrnosHoe obpasosaHune npuobpertaet
HOBOE 3HayeHWe - Kak CcpeacTBo GOPMMPOBAHMA WAEHTUYHOCTM, HPABCTBEHHOCTM W
KYy/IbTYPHOW NPeemMCcTBEHHOCTM.
2. /[lsolicmeeHHocmb Mmodenu 06pa308aHUA
MoYTM NOBCEMECTHO pennrnosHoe obpasoBaHmMe CyLWecTBYeT B ABYX dOpmax:
dopmanbHoe  (MHCTUTYLMOHANbHOE):  Teonormyeckme  GakyabTeTbl,  AyXOBHble
CEMMHAPWUM, UCNAMCKNE YHUBEPCUTETDI.
HedopmanbHoe: BOCKpECHbIe LWKO/bl, MaZpace, Kypcbl Mpu MeYeTax 1 LLepKBsXx.
3. KoHgnuKkm mexcoy cekyaapHbiM U KOHGECCUOHATbHbIM
FocynapCTBeHHblIe cUCTeMbl 06pa3oBaHMA 4YacTO CTPEMATCA K HEeWTpanuTeTy, HO noj,
AaBneHnem OOUEeCTBEHHbIX WMAM MONUTUYECKMX CWMA BKAKOYAKOT 3/1@MEHTbl PeanUrmo3Horo
coaepraHua (Hanp. npenoaaBaHne PeNUrMo3HOM KyabTypPbl, ICTOPUM PENTUIA).
4. Pocm mpaHCHGUUOHANbHbLIX 8AUAHUU
BansHune BaTuKkaHa, Anb-A3xapa, Cayamosckon Apasun, Typumun, MpaHa, NpoOTECTaHTCKUX
MUCCUI U AP. BEAET K YHUPUKALMM MAM NONUTU3ALUMKN PENUTMO3HOTO 06Pa30BaHMA.
OcobeHHoe:
XpucTnaHcKme cTpaHbl (B NepByto ouyepesb KaTONMYECKME U NPABOC/ABHbIE):
B KaToNMyecKkmx cTpaHax (Hanpumep, Monblwa, Utanua, McnaHua) penmrnosHoe obpasosaHme
3a4aCTyt0 MHTErPMPOBAHO B LKO/IbHYIO CUCTEMY (MPEeaAMET K Penurma»).
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B npaBocnaBHbIx cTpaHax (Mpeuns, Cepbua, PymbiHUA) rocyaapCcTBO TECHO COTPYAHMYAET C
LEePKOBbIO, HO CTeneHb 0683aTeIbHOCTM PEUTMO3HOTO KOMMOHEHTA BapbUpyeTcs.
B npoTecTaHTCKMX cTpaHax (Ffepmanusa, LLiBeuus) — akLeHT AenaeTca Ha U3ydyeHne penmrnm Kak
KyAbTypbl Uan dunocodum, a He KoHeCCUn.

Mycy/ibMaHCKMe CTpaHbl:
PennrnosHoe obpa3oBaHue T[ybKe WHTErPMPOBAHO B rOCYAapCTBEHHblIE M YacTHble
MHCTUTYTbIl. B HeKoTopbix cTpaHax (CayaoBckaa ApaBus, MpaH) oHO 3aHMMaeT LeHTpaabHoe
MECTO B LUKO/IbHOW CUCTEME.
B Typumn n TyHUCE peanmsyroTcs cBeTckue pedopmsbl (B Typuum - cuctema MMam-xaTnbos,
ABOMHAaA Moaensb).
B page cTpaH (MakuctaH, ErmneT) - cmewaHHan MOAENb C BbICOKMM BAUAHMEM TPAAMULMOHHbIX
Mapace M CoHCMPYEMbIX U3-3a pyberka y4ebHbIX Nporpamm.

PennrnosHoe obpasoBaHMe B BbIBLIMX COBETCKMX CTPaHaX

Ob6uwue YepTsbl:
1. NMocmameucmuyeckull peHeccaHc
Mocne pacnaga CCCP npon3olno peskoe yBendeHne MHTepeca K pesnrnmm u cosgaHuto
PEeNNTNO3HbIX y4eOHbIX 3aBEAEHNIN - CEMUHAPUI, MaZipace, BOCKPECHbIX LLIKOI.
2. PasHoobpasue KoHgeccul u Kynemyp
CocyllecTBoBaHMe NPaBoCNaBMA, MCNaMa (CYHHM3M, WKUn3m, cydursm), nyaansma, byanmsma,
KaToNMLM3Ma, NPOTeCTaHTU3Ma Ha GOHEe C/IOXKHOM STHUYECKON MO3aMKM.
3. Cnabocme UHCMUMYUUOHAAbHBIX CMPYKMYypP
Bo MHOrmMx cTpaHax HeT YETKOM CUCTEMbI PEeaUrmo3Horo obpasoBaHMA;  Kaapbl
HenoAroToBAeHbl, Y4eOHWKM pPa3pO3HEHHblE, BAMAHME 3apybeXKHbIX LEHTPOB OCTaéTCA
CUAbHbIM.
4. [ocydapcmeeHHoe pe2ynuposaHue
MHorme cTpaHbl (A3epbalarkaH, Poccua, KasaxcTaH, Y306eKMCTaH) KOHTPOAMPYOT
pennrnosHoe obpasoBaHMe Yepes NMLLEH3MPOBAHME, aKKpeaAMTaLMIO N OrpaHUYEHNE BANAHUA
"MHOCTpPaHHbIX" MAE0N0rNNA.

CneuunduKa no permoHam:

Poccua:
BBeieHbl OCHOBbI PEAUTMO3HbIX KY/IbTYP M CBETCKOM 3TUKM B LLIKO1AX.
ECTb lyXOBHbIe aKaJemMuu, CeMUHApPUM, UCNAaMCKMe YHUBepcuTeTbl (bonrapckana mcnamckasn
akagemms, POCCUMCKUIN UCNAMCKUIA MHCTUTYT).
BansHue PIL Bennko B cucteme 06pa3oBaHns 1 B 06LECTBEHHOM NPOCTPAHCTBE.

LleHTpanbHasa Asna (KasaxcTaH, Y3bekuctaH, KbiprbiactaH):
AKTMBHOE pa3BUTME MCAAMCKOro 06pa3oBaHMs, TMpPU  3TOM  KECTKMIM  KOHTPO/b 33
paanKannsaumnen.
Yacto penurnosHoe obpasoBaHMe orpaHuyeHo HedbopmasbHbIMU  CTPYKTYpaMn W
3apybexHbiMn BansHuaMK (Typuma, MpaH, MNakuctaH, apabckue cTpaHbl).
B Y36ekncrtaHe n TypKMeEHUCTaHe - 3HaYMTeIbHOE BMELaTeIbCTBO roCcyAapcTBa B Ha3HayYeHne
MMaMOB M cofeprkaHme obpa3zoBaHmA.

KaBka3s (AzepbaiakaH, ApmeHus, Mpysun):
B AsepbaigkaHe - nmcnamckoe obpasoBaHMe Mog KOHTPOJEM rocydapcTBa, obydeHue Ha
PEeNUTNO3HbIX PaKyNbTeTax, NonbITKM cbanaHCMPOBaTb LWMUTCKOE M CYHHUTCKOE BAMAHME.
B ApmeHun un Tpysunm - npuopuTeT HauMoHanbHOM uepksu (AML, TpysuHckas ML),
nocTeneHHan MHCTUTYLMOHANN3ALUMA PENNTMO3HOTO 0H6Pa3oBaHKSA.

yHMBepcaanaH mMoaesib pEINTNO3HOTO O6pa3OBaHVIﬂ B NMItOPaMCTUHECKOM O6LLI,eCTBe
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Takas moAaenb BO3MOXHa Npu cobatoaeHnn cmpoaux ycnosull 6anaHca, Helimpanumema u
oduasoza. OHa A0MKHA ObITb MHTErPATUBHOMN, MOAYbHOW U ANANOTMYECKON.

OCHOBHble NPUHUMNbI YHUBEPCANbHON MoLeNun
MpuHLMN Cytb

Obpa3oBaHMe He NPOMNOBEAYET, a U3YYaAET PEUTUU KaK Ky/NbTypHble
M MMPOBO33PEHYECKME CUCTEMDI

ME)KKOH(I)eCCVIOHaI'IbHOCTb [NpeacrasneHne BCeX MaBHbIX penmrmﬁ Ha PaBHbIX Ha4Yaax

Onanornyeckas
ObcyxaeHne, AUCKyccKaA, NpobaemHble CUTyaumn, CpaBHEHWe
nenarornka
YBaXkeHMe K HeBepywLWMM, arHocTMkam MU MNOCODCKUM
NHKN1O3UBHOCTb PYIOLM, ¢ ¢
MWPOBO33PEHUAM
BO3MOMKHOCTE  yrybNeHHOro M3ydeHWa peamrui no  Bblbo
MoAynbHOCTb Yoy Y P Py
y4yeHuKa/cembm
3ak/sitoyeHne

CoBpemeHHble Npobembl penrMo3Horo obpasoBaHma TPebyIoT pelleHns LUenoro paia

BOMPOCOB:

Kakyto meToZonorunto cnefyeT NPUMEHUTb A4 CO34aHUA OCHOB PEIMTMO3HOrO BOCMIUTAHMA U
obpasoBaHMA?

Kak pennrnosHoe o6pa3oBaHmMe BANAET Ha MEXKKYbTYPHBIA U MEXPENUTMO3HbIN AMAN0r?
MOXHO M co34aTb  YHMBEPCaZbHYO MOAeNb  PeaurnosHoro obpasoBaHWAa  anA
MHOTOKOHdpeccrmoHanbHoro obulectsa?

KakoBbl MepcrneKkTMBbl  MPUMEHEHWUA  WUCKYCCTBEHHOTO WMHTENNEKTA B PEIUTMO3HOM
obpasoBaHMn?

KakoBo byayliee penmrnosHoro obpasoBaHMA B KOHTEKCTE 3TUKM, Pa3BUTUA TEXHOIOTUN,
rnob6ann3aumm n N0KaabHbIX UOEHTUYHOCTEN.

Jlutepatypa:

1. Mamepos A.lWU. PenueuozHoe obpazosaHue: ucmopus, mpaduyuu U Co8pemeHHoCme. -
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MycuH P.A. icmopusa penueud. - M.: AcnekT lMNpecc, 2005. - 287 c.

BeHHabu M. MycynemaHcKasa moicas u obpasosaHue. - Kanp, 1973. - 198 c.

Cuaopos A. SkymeHu3m u obpazosaHue. - M.: Akagemus, 2012. - 156 c.
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104 c.

Abayanu A. Penueus u obuiecmso 8 Kazaxcmade. - Anmatbl: KUTMK, 2014. - 168 c.

Uepetenn . Llepkoss U 0b6pazosaHue 8 [py3uu. - TOUAUCK: YHMBEPCUTETCKas Tunorpadus,
2017.-92 c.

9. EneHckui B. Penuausa nocne CCCP. - Knes: lyx i Nlitepa, 2015.- 210 c.

oA WwWN

© N



«Research Reviews» (August 7-8, 2025). Prague, Czech republic

Philological Sciences
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Xllasa

Bu magalada struktural dilciliyin meydana c¢ixmasi ve onun ham sinxron, ham da diaxron
dilcilikdaki ahamiyysti tahlil edilir. Ferdinand de Saussure-un dilin sistem kimi gabul edilmasi
konsepsiyasi, fonemlarin struktur va funksional tabistinin yenidan giymatlandirilmasina sabab
olmus, bununla da fonetikadan fonologiyaya kecid bas vermisdir. Roman Jakobson, Nikolay
Trubetzkoy va digar dilcilarin fonemlarin ayirdedici xlsusiyyatlar sistemina asaslanaraqg tadgiqi, dil
dayisikliklarinin sistemli va garsiligh alagali proses kimi dyranilmasina yol agcmisdir.

Abstract

This article analyzes the emergence of structural linguistics and its significance in both synchronic
and diachronic linguistics. Ferdinand de Saussure’s conceptualization of language as a system led
to a re-evaluation of the structural and functional nature of phonemes, thus enabling the
transition from phonetics to phonology. The studies of Roman Jakobson, Nikolai Trubetzkoy, and
other linguists on phonemes as systems of distinctive features have paved the way for
understanding language change as a systematic and interrelated process.

Acar sozlar: struktur dilgilik, diaxron, sinxron, fonem, farglandirici xsusiyyatlar.

Keywords: structural linguistics, diachronic, synchronic, phoneme, distinctive features.

XX asrin avvallarinda dilcilik sahasinda asas donils noqtesi struktural dilciliyin yaranmasi ila
baghdir. Bu yeni yanasma, dilin klassik tasvirindan fargli olaraqg, onu bitév va garsiligh alagali
elementlardan ibarat sistem kimi dark etmaya imkan verdi. Ferdinand de Saussure-un tamsal
ideyasi, dili sadaca elementlarin cami deyil, ham da bu elementlar arasindaki slagalarin macmusu
olaraqg giymatlandirmak idi. O, dilin sistem oldugunu bildirarkan, bu termini avvallar istifads edilan
saslarin va ya sozlarin siyahisindan farqgli olaraqg, darin struktur minasibatlarini ifads etmak Ucln
istifads etdi (Saussure, 1959, s. 67—70).

Saussure dilin ham sinxron (zaman baximindan miayyan bir anin dili), ham da diaxron (dil
tarixinda zamanla bas veran dayisikliklar) tahlilini ayirdi. O, hamginin paradigmatik va sintagmatik
minasibatlari miayyanlasdirdi — bunlar dilin elementlarinin neca secildiyini va yerlasdirildiyini
aciglayan alagalardir. Bu baxis bucagi, sonraki illards fonologiyanin va diaxron dilgiliyin inkisafinda
asas rol oynadi.

Fonemlarin mahiyyati Saussure tarafindan “aks, nisbi va qarsiligh farglandirici” vahidlar kimi
tasvir edilmisdir. Bu fikra gora, fonemlar takca 6z akustik ve artikulyator xUsusiyyatlarina gora
deyil, ham da digar fonemlarla olan garsiligh minasibatlarine géra misyyanlasdirilir (Saussure,
1959, 5. 119).

Bu nazariyyanin inkisafinda yalniz Saussure deyil, hamginin J.N. Baudouin de Courtenay, L.V.
Scerba, Edward Sapir, Leonard Bloomfield, Daniel Jones, N.S. Trubetzkoy va Roman Jakobson kimi
onamli dilgilar boyik téhfslar vermisdir. Onlar fonemlarin struktur va funksional aspektlarini
genislandirarak, fonemlari miayyan xUsusiyyatlarin yigilimi kimi tahlil etmaya basladilar.
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Roman Jakobson 1932-ci ilde fonemi “farglandirici xlsusiyyatlar toplusu” (distinctive features)
kimi taqdim etdi va bu yanasma glinimizda da genis gabul olunur (Jakobson, Fant va Halle, 1952,
s. 4-8). Bu, fonemlarin takca 6zinin deyil, ham da digar fonemlarla farglanma prinsiplarinin
sistemli tasvirina sarait yaratdi. N.S. Trubetzkoy fonemlarin garsiligh farglandirici xsusiyyatlarini
sistemli sakilda tasnif edarak, fonoloji sistemin Umumi strukturunu ortaya qoydu (Trubetzkoy,
1939, s. 60-85).

Jakobsonun binarizm prinsipi, yani fonoloji xtsusiyyatlarin ikili (masalan, sasli/sassiz, galin/inca)
garsidurmalarla tasvir edilmasi, fonologiyanin universal ganunlarini miayyanlasdirmakda mihim
rol oynadi. Gunnar Fant va Morris Halle ila birlikde hazirladiglart model fonemlarin
xUsusiyyatlarinin akustik ve artikulyator xi{susiyystler baximindan sistemlasdirilmasi va bu
xUsusiyyatlarin dillar Gzra secimi kimi masalalari shata etdi (Jakobson, Fant va Halle, 1952; 1962).

Struktural dilciliyin sinxron sahada alda etdiyi nailiyystlar diaxron dilcilik sahasina da shamiyyatli
tasir gostardi. Saussure dil dayisikliklarinin asasan fonetik saviyyada oldugunu vurgulasa da, onun
yanasmasi bu dayisikliklari daha genis sistem kontekstinda arasdirmag baximindan mahdud idi. O,
grammatik dayisikliklari analoji proses kimi gabul etmis va semantik dayisikliklara isa az diggat
yetirmisdir (Saussure, 1959, s. 83—90).

1920-30-cu illearde Roman Jakobson, N.S. Trubetzkoy ve Evgeni Polivanov kimi alimlar dil
dayisikliklarinin sistemli va garsiligh alagali proseslar oldugunu irsli strddlsr. Onlar fonem
dayisikliklarinin sadaca sas saviyyasinda deyil, bitdv fonoloji sistemin dayismasi kimi bas verdiyini
gostardilar. Bu, dilin dayismasinin vyalniz fardi vahidlara deyil, sistemin bltoévllylna tasir
gostardiyini vurguladi (Jakobson, 1929, s. 10-20).

Jakobson fonoloji sistemlarin tarazliqg va stabillik prinsipina asaslandigini, sistemds tarazliq
pozuldugda isa balansi barpa etmak Gclin dil dayisikliklarinin bas verdiyini vurguladi. Bu prosesda
har dayisiklik yeni balanssizlig yaratmag potensialina malikdir va belalikls, dil sisteminda davamli
bir tarazlig va yenidangurma prosesi gedir (Jakobson, 1962, s. 210-220).

Bu yanasma diaxron fonologiyanin inkisafina ssbab oldu va fonoloji sistemin dayismalarinin
valniz saslarda deyil, morfoloji va semantik saviyyalarda da sistemli sakilda bas verdiyini gostardi.
Belalikla, dil dayismalari takca tasadifi proseslar deyil, sistemin funksional va tarazliq prinsiplarina
uygun bas veran mirakksb garsiligh slagalar toplusudur (Trubetzkoy, 1939, s. 90-110).
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THE INFLUENCE OF LINGUISTIC THEORY
ON ENGLISH LANGUAGE TEACHING: A
CRITICAL PERSPECTIVE

Dinar Mammadova
Azerbaijan State Pedagogical University, Foreign Language Center, Azerbaijan, Baku,
Orchid ID: 0000-0003-1938-2929

Introduction

Linguistics, understood as the scientific exploration of language, has grown into a foundational
discipline for modern language education. As English maintains its status as a global lingua franca,
educators increasingly rely on linguistic theory to enhance teaching methodologies and design
effective curricula. Rather than remaining an abstract academic field, linguistics has offered
concrete tools that shape practical classroom strategies. This paper critically explores the diverse
ways in which linguistic theories and subfields inform and influence English Language Teaching
(ELT), offering both conceptual frameworks and applied teaching solutions.

1. The Role of Linguistic Theory in English Language Teaching

Theoretical linguistics has long played a pivotal role in informing ELT methodologies.
Structuralism, generativism, and functionalism have each left a significant imprint on pedagogical
practices. Structuralist theory, with its focus on identifying recurring patterns and systems in
language, led to methodologies such as the audio-lingual approach, where repetition and pattern
drills were employed to reinforce language habits. Although no longer dominant, its legacy
continues in pronunciation and grammar drills.

Generative grammar, championed by Noam Chomsky, revolutionized language education
by emphasizing the internal cognitive mechanisms behind language acquisition. This shift laid the
groundwork for communicative language teaching, where meaningful input and interaction take
precedence over mechanical practice.

Functional linguistics, particularly through the work of M.A.K. Halliday, brought attention to the
social purposes of language. It encourages ELT to be context-sensitive and learner-focused,
advocating for instruction that reflects real-life communicative needs. Teachers guided by this
framework prioritize meaningful discourse over isolated grammar points.

2. Phonology in Pronunciation Teaching

Phonology—the study of sound systems—is a cornerstone of pronunciation instruction. A
firm grasp of phonological principles enables educators to help students overcome common
pronunciation challenges. Phonemic awareness, stress patterns, intonation, and rhythm are all
vital for intelligible speech. Phonemic transcription and minimal pair activities (e.g., distinguishing
between /i:/ and /1/ in "sheep" vs. "ship") are widely used to develop students’ auditory
discrimination. In addition, features of connected speech such as assimilation, elision, and linking
play a key role in understanding fluent English. Teachers who incorporate these elements into
listening and speaking activities equip students with tools to comprehend and produce more
natural spoken language.

3. Morphology and Vocabulary Development

Morphology, the study of word formation, is essential for effective vocabulary instruction.
Teaching students about morphemes—the smallest units of meaning—enables them to decipher
complex or unfamiliar words. For instance, understanding that "bio" pertains to life helps students
intuit meanings of words like "biography," "biology," or "antibiotic." Educators apply
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morphological strategies such as affix analysis, word families, and morphological trees to improve
learners’ lexical awareness. This approach not only facilitates vocabulary acquisition but also
strengthens reading comprehension and spelling.
4, Syntax and Grammar Instruction

Syntax, which examines how words are combined into meaningful sentences, directly
informs grammar pedagogy. Syntax-oriented instruction moves beyond rote memorization to
emphasize the underlying structure of language. Sentence modeling, transformation drills, and
syntactic awareness tasks help learners internalize complex constructions.

A descriptive rather than prescriptive view of grammar, supported by linguistic syntax, also
acknowledges the diversity of English usage. Students exposed to varied sentence types and real-
world language samples become better communicators, capable of adapting grammar to different
contexts.

5. Semantics and Meaning-Making

Semantics, the study of meaning, is integral to vocabulary development and
comprehension. Teachers use semantic frameworks to explain nuances such as polysemy,
synonymy, antonymy, and ambiguity. For example, understanding the dual meanings of the word
"bank" (financial institution vs. riverbank) is crucial for accurate interpretation. Instructional
strategies include semantic mapping, lexical set categorization, and paraphrasing tasks. These
activities not only expand students' word knowledge but also enhance their inferencing and critical
reading skills.

6. Pragmatics and Contextual Language Use

Pragmatics explores how meaning is shaped by context, speaker intention, and cultural
norms. In ELT, it plays a central role in developing learners’ communicative competence. Language
learners must understand how to interpret and produce speech acts, manage politeness, and
handle indirect communication. Teaching pragmatics involves role-playing, analyzing authentic
dialogues, and raising awareness of cross-cultural variation. For instance, indirect requests (e.g.,
"Could you possibly...?") or idiomatic expressions may not translate directly across languages and
require explicit instruction.

7. Sociolinguistics and Language Variation

Sociolinguistics investigates the interaction between language and society, focusing on
variation across regions, social classes, ethnic groups, and contexts. For English teachers, this field
provides a valuable lens for understanding global English varieties, such as British, American,
Nigerian, and Singaporean English.

Incorporating sociolinguistic content fosters students' awareness of language diversity and
promotes inclusivity. Authentic materials, including news clips, interviews, and social media texts,
can help expose learners to multiple registers, dialects, and styles.

8. Psycholinguistics and Language Learning

Psycholinguistics delves into how language is processed and acquired cognitively. It
informs ELT by offering strategies aligned with learners’ mental capacities. Understanding
processes such as decoding, parsing, and articulation allows teachers to support working memory
and information retrieval. Key language acquisition theories like Krashen’s Input Hypothesis and
Swain’s Output Hypothesis, both grounded in psycholinguistic research, highlight the importance
of comprehensible input and meaningful language use. Teaching practices such as scaffolding,
repetition, and multimodal instruction reflect these cognitive principles.

Moreover, insights from psycholinguistics help educators adapt their methods for diverse
learners, including those with specific learning difficulties or varying attention spans.
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Conclusion

To conclude, linguistic theory provides a robust framework for enhancing English language
teaching. Each subfield contributes unique insights that inform and improve classroom instruction,
curriculum design, and learner engagement. A linguistically informed pedagogy empowers
teachers to respond effectively to students’ needs, promotes communicative competence, and
supports inclusive, context-sensitive teaching. Strengthening the bridge between linguistic theory
and ELT practice is not merely academic; it is a necessary step toward more effective and human-
centered language education.
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Abstract

This article explores the pivotal role of critical reading in the academic development of
university students, especially within the framework of foreign language learning. It highlights how
critical reading involves both cognitive and metacognitive strategies: while cognitive strategies
involve understanding, analyzing, and interpreting texts, metacognitive strategies help learners
monitor and regulate their own reading processes through planning, questioning, and visualizing.
The article also examines the linguistic, cultural, and structural challenges that students face when
engaging with complex academic texts. Practical solutions are proposed, including the enrichment
of academic vocabulary, polishing grammar and the implementation of exercises aimed at fostering
critical thinking in both L1 and L2.

Key words: critical reading, metacognitive reading strategies, challenges, activities.

Introduction

The way a person reads information is, of course, influenced by the purpose for which they
are engaging with that information. The goal behind reading largely determines the method of
reading. For instance, literary texts are often read for entertainment or as a source of reflection
and emotional engagement. However, in many cases, readers are required to process information
that demands deeper cognitive involvement—such as comprehension, analysis, interpretation,
and classification.

In such contexts, critical reading becomes an indispensable tool. Unlike surface-level
reading, which focuses merely on extracting basic facts or following a narrative, critical reading
involves actively questioning the text, identifying assumptions, evaluating arguments, and
considering the broader implications of what is being said. It requires the reader to interact with
the text on a deeper level—challenging its claims, comparing it with other sources, and relating it
to their own knowledge and experience. A reader usually uses a combination of critical reading
methods while reading an academic text. He/she would “scan to determine the scope and
relevance of the piece, skim to pick out the key facts and the parts to explore further, then read
more closely to understand in more detail and think critically about what is being written” [6].

These skills are particularly crucial in academic and professional settings, where texts are
rarely neutral and often contain complex arguments, subtle biases, or underlying ideas. Critical
reading allows individuals not only to understand what a text says, but also how and why it says
it—and whether it should be accepted, challenged, or reinterpreted. Thus, cultivating critical
reading abilities is essential for developing informed, analytical, and reflective thinkers in today’s
knowledge-driven society.

A student is an individual who is taking his or her first steps into the academic world. The

process of engaging with science and theoretical disciplines is inseparable from the development
of critical thinking and the ability to interpret reality through a critical lens. Therefore, fostering
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students' capacity for critical perception of the world should be regarded as one of the most
essential and urgent goals of modern education.

In today’s rapidly changing and information-saturated world, students must not only
acquire knowledge but also learn how to question, evaluate, and apply it in meaningful ways.
Critical thinking empowers learners to distinguish between fact and opinion, recognize underlying
assumptions, detect bias, and assess the credibility of sources. These skills are vital for academic
success and responsible citizenship alike.

Moreover, by encouraging a critical approach to learning, educators help students become
active participants in knowledge building rather than passive recipients. This transformation is
fundamental to higher education, where independent inquiry, analytical reasoning, and
intellectual autonomy are key outcomes. Thus, integrating critical thinking into all areas of higher
education—particularly through reading, writing, and discourse analysis—should be a strategic
priority at every level of the educational process. Acquiring skills of critical reading enhances
students’ generic skills to evaluate reality and consider a particular problem and the way of its
solution not only in academic context but also in daily life [4].

Fundamental educational theories such as Bloom’s Taxonomy, Critical Discourse Analysis
and others provide strong theoretical grounding for the necessity of critical engagement with
material in order to enhance comprehension, analysis, and, ultimately, practical application.
Although Bloom’s Taxonomy was revised by Anderson and Krathwohl in 2001 to better reflect
contemporary understanding of cognitive processes, it continues to serve as a widely used
framework within educational systems around the world. Its hierarchical model of thinking—
ranging from remembering and understanding to analyzing, evaluating, and creating—offers
educators a structured approach to fostering both critical thinking and creativity among learners.
These competencies are particularly vital in the context of language development, where students
must not only acquire linguistic structures but also learn to interpret meaning, evaluate arguments,
and produce detailed responses. The revised taxonomy, with its emphasis on active, process-
oriented learning, encourages learners to go beyond passive consumption of information and
instead engage in the construction of knowledge [2].

Likewise, Critical Discourse Analysis, in turn, enables learners to recognize power relations,
ideologies, and rhetorical strategies embedded in language—skills that are essential for becoming
competent and reflective users of a second language.

Taken together, these theories highlight the urgent need to cultivate higher-order thinking
skills in language education. Encouraging students to critically process and evaluate what they read
not only deepens comprehension but also equips them with the tools necessary for academic
success and real-world communication.

Critical reading activates both cognitive and metacognitive processes in learners. Cognitive
abilities typically refer to the capacity to understand and analyze a text, identify its main ideas, and
recognize cause-and-effect relationships within the content. In contrast, metacognitive abilities
involve the learner’s awareness of and control over their own thinking processes while working
with a text. This includes the ability to select and apply appropriate reading strategies, monitor
comprehension, and make adjustments when understanding breaks down.

Metacognitive reading strategies empower readers to adopt a more active and critical
stance toward the text. According to Blakey and Spence (1990), metacognitive strategies involve
reflecting on one's own thinking, recognizing gaps in knowledge, engaging in planning and self-
monitoring, and reviewing the thought process after completing a task [1]. By consciously engaging
with the material, learners can better manage the reading process and enhance their
comprehension. For instance, they may visualize key information through graphic organizers, such
as charts, tables, concept maps, or story maps, which help in organizing and retaining content

more effectively.
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These strategies not only support deeper understanding but also encourage critical
thinking, allowing students to evaluate the effectiveness of their reading approaches, question
textual assumptions, and make connections between ideas. By fostering both cognitive and
metacognitive aspects, critical reading becomes a powerful tool for academic success.

How does critical reading contribute to a deeper understanding of language structures,
discourse and pragmatics?

Engaging with a text through a critical reading lens allows learners to gain a more nuanced
understanding of how language functions at multiple levels.

First and foremost, by approaching written texts analytically, readers become more aware
of the mechanisms of grammatical structures and how they interact with meaning. For example,
they may recognize how inversion is used for emphasis or stylistic effect, or how particular syntactic
choices influence the tone and clarity of a message. This fosters a heightened sensitivity to the
correlation between form and function in language.

At the lexical level, critical readers examine the choice of vocabulary and reflect on how
word selection shapes meaning, tone and reader’s perception. This not only enhances lexical
awareness but also introduces learners to the fine details of connotation, author’s voice and
stylistic variation.

From a discourse perspective, critical reading helps learners identify and interpret text
types, genres and stylistic features. It also trains them to recognize and understand figurative
language such as metaphors, similes, irony, and rhetorical devices—elements that are often crucial
for full comprehension but easily overlooked in surface-level reading.

In terms of pragmatics, critical reading enables learners to grasp the intended meaning,
communicative goals and persuasive strategies used by the author. They learn to ask: What is the
author trying to achieve? Who is the target audience? How might different readers interpret this
message? Through this process, students become more skilled at detecting implied meanings and
contextual influences that affect interpretation. Pragmatics, in all its diversity, is a vital component
of communication. Its study involves understanding not only the literal meaning of utterances but
also their communicative intent and effect on the audience [5]. Critical reading, therefore, acts as
a bridge between linguistic form and communicative function, fostering interpretive precision and
linguistic competence.

However, EFL students frequently encounter a range of challenges when developing critical
reading skills. This is hardly surprising, as academic texts are often dense with specialized
terminology, lengthy and complex sentence structures, discourse-semantic patterns, and
grammatically intricate constructions.

Texts are not simply collections of unrelated words; rather, they represent layered
meanings—from the macro level of the entire text, to its sections, paragraphs, and down to
individual sentences. Each paragraph serves as a semantic unit, marking a distinct stage of
meaning, while each sentence is composed of clusters of words that carry meaning-bearing
fragments [3].

One of the most common obstacles is an insufficient vocabulary in the target language,
which makes it difficult for students to grasp nuanced meanings or infer information from context.
Furthermore, critical thinking skills—such as analysis, synthesis, and evaluation—may not be fully
developed even in the learners’ native language. This lack of foundational cognitive skills can
complicate their application in a foreign language context.

Another barrier lies in the cultural knowledge and implicit references embedded in texts.
Without deep understanding of the cultural framework embedded in a text, students may struggle
to interpret the author’s intent or evaluate the underlying assumptions and values critically.

Additionally, for unexperienced readers, the length and density of academic texts can pose
significant difficulties. Long texts often demand sustained concentration, mental stamina, and
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advanced reading strategies. Without these, learners may experience cognitive overload, which
negatively impacts the efficiency and depth of critical reading.

To overcome the aforementioned difficulties, it is advisable to take a number of targeted
steps. First and foremost, students should actively work on expanding their vocabulary, with
particular emphasis on academic vocabulary, which frequently appears in scholarly texts but is less
common in everyday speech. Mastery of such vocabulary allows learners to engage more
confidently and competently with academic materials.

In addition, a deeper understanding of grammar and syntax in the target language is
essential. Students must become familiar with complex sentence structures and stylistic devices
often employed in academic discourse, such as nominalization, passive constructions, and
cohesive devices. This helps them not only to comprehend the surface meaning but also to analyze
how language is used to convey arguments and perspectives.

Moreover, the development of critical thinking skills should begin in the students’ native
language and then be transferred to the foreign language. This approach allows learners to first
improve the necessary reasoning strategies before applying them in a more cognitively demanding
context.

A variety of exercises and activities can be employed to nurture critical thinking and critical
reading. These include:

Identifying the author’s purpose and perspective, helping students learn to distinguish between
facts, opinions, and bias;

Argument mapping, where students visually represent the structure of an argument to identify
claims, evidence, and counterarguments;

Text annotation, encouraging learners to highlight key ideas, raise questions, and make comments
directly on the text;

Socratic questioning or guided discussion, which helps deepen interpretation and encourages
multiple perspectives;

Comparative text analysis, where students analyze two or more texts on the same topic but from
different viewpoints;

Critical summaries, requiring students not just to retell but to evaluate and reflect on the content;
Reflective writing, where learners express how a text influenced their thoughts or challenged prior
assumptions.

By incorporating these strategies and exercises, educators can create a more supportive
and intellectually stimulating environment that fosters both linguistic competence and critical
literacy.

Conclusion

In an era defined by an overwhelming flow of information and increasingly complex
communication demands, critical reading emerges as a foundational skill for academic and
intellectual development. It empowers learners to move beyond passive absorption of information
and become active, reflective participants in the construction of knowledge. By training students
to analyze language and evaluate arguments, educators not only enhance their linguistic
competence but also cultivate the critical thinking skills essential for lifelong learning. Despite the
challenges faced by EFL learners—ranging from vocabulary gaps to cultural misunderstandings—
these obstacles can be effectively addressed through systematic instruction and thoughtfully
designed activities. The integration of critical reading strategies into language education is not
merely beneficial; it is necessary for preparing students to navigate both academic contexts and
the broader social world with confidence and insight.
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yHWBepcuTeTi, AcTaHa, Ka3aKkcTaH

KapaHen JaHaryn TactemipKbi3bl

®Pur3MKa NIHIHIH, OKbITYLWbICHI, Xa/iblIKapa/iblK NMHXXEHEPNiIK-TEXHONOTMUAbIK YHUBEPCUTET
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MNeaarornka fblabIMAapPbIHbIH MarncTpi, oKbITywbl, No3 M. JToMOHOCOB aTbiHAAFbI *Ka/1Mbl
6inim 6epeTiH mekTen, Capblafall, KasakcTaH

YceHoBa AkboTa Epbonkpi3bl

Meparornka fbiNbiMAapbIHbIH MarncTpi, XK. KyaanbepreHoB aTbiHAaFbl OPTa MEKTEN,
AnmaTtbl 06bickl, KazakcTaH

AHgatna. MaKkanaga opTa mekTen Ou3MKa KypcbiHAAFbl «DNEKTP KaHe MarHeTu3m»
H6eniMmiH OKbITyAa 3amaHayu TexXHONOrMAnapAbl TUIMAI KONAAHY KOA4apbl KapacTbipblaadbl.
3epTTey 6GapbICbiHA@ WHTEPAKTUBTI TaKTa, BUPTyanabl 3epTxaHanap, cumynauuanap (PhET,
Crocodile Physics), caHabik nnatdopmanap (Google Classroom, Kahoot, Quizizz), coHgan-ak STEM
*oHe STEAM anemeHTTepi CUAKTbl 3amaHayun Oinim 6epy KypangapbiHblH, MYMKIHAIKTEpI
TangaHabl. COHbIMEH KaTap OKyLbIAAPAbIH NaHre Kbi3blFyLbIAbIFbIH aPTTbIPY, TEOPUANbIK DiNiMA
ToXipnbe apKblibl MEHTEPY, KIHE LibIFapMaLLbINbIK OMnay KabineTtepiH AambiTyFa BafbiTTanfaH
nefarornkanblk TacinAaep yCbiHbiNaAbl. MyMbIC KaHAPTbIAFAH OiNiM Ma3MyHbl MeH KpuTepuanapi
Hafanay Kyneci TananTapbiHa CalKec Kenea,.

KinT cesmep: 3neKkTp, MarHetmsam, 3amaHaym TexHONOormsnap, WHTEPAKTUBTI OKbITY,
umdpnbik 6inim 6epy, BUpTyanabl 3eptxaHa, STEM.
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PbicTbirynoBa BeHepa boTabaesHa

K.p.-M.H., acc. npodeccop, Kasaxckuit yHuBepcuTeT TexHonornmn n busHeca nm. K. KynarkaHoBa,
AcTaHa, Ka3axcTaH

KapaHeli laHarynb TacTeEMMPOBHA

MpenogaBatent  GU3MKK,  KoAnemk  MexaAyHapoAHOrO  MHXKEHEePHO-TEXHO/IOTMYEeCKOro
yHMBepcuTeTa, AAmaThbl, KasaxcTaH

AmaHbaeBa KyHabi3 Ep6onoBHa

Maructp negarorMyeckmx Hayk, npenogasaTtenb, obuleobpasosatesbHaa wkona Ne3 mm. M.
JlomoHocoBa, Capblaraw, KasaxcTaH

YceHoBa Akb6oTa EpbonosHa

MarucTp neparorMyeckmx Hayk, cpefHAa Wwkona umenn K. KypanbepreHosa, AnMaTWMHCKanA
obnactb, KasaxctaH

AHHOTauuMA. B cTatbe paccmaTpuBatoTca cnocobbl 3ddEKTMBHOrO MCNOAb30BaHMA
COBPEMEHHbIX TEXHO/MIOMMM Npu obydyeHun pasgeny «INeKTPUYECTBO M MarHeTMsm» B Kypce
dn3nKM cpeaHeln WKonbl. B xoae unccnepoBaHuAa 6HbiAM MPOaHaNM3MPOBaHbl BO3MOMKHOCTM
COBpeMeHHbIX 06pa30oBaTeNbHbIX MHCTPYMEHTOB, TAKUX KaK MHTEPAKTUBHAA A0CKa, BUPTya/ibHble
nabopatopuu, cumynaumm (PhET, Crocodile Physics), undposbie naatdopmbl (Google Classroom,
Kahoot, Quizizz), a Take anemeHTbl STEM n STEAM. Takxe npeasaratoTca negarormyeckue
noaxoApl, HanpasleHHble Ha MOBbILEHWE WHTepeca y4aluxcs K npeameTy, YCBOeHue
TEOPETUYECKMX 3HAHWI Ha MPAKTMKe, M Pa3BUTME HABbIKOB TBOPYECKOro MbllieHuaA. PaboTta
cooTBeTcTByeT TpeboBaHMAM 0OOHOBNEHHOro codepaHusa 00pas3oBaHMA U CUCTEMDI
KpUTEpPMaNbHOro OLLEHMBaAHMA.

KnioyeBble  CNOBa:  3/1EKTPMYECTBO,  MArHeTM3M,  COBPEMEHHblE  TEXHOIOTUM,
MHTEPaKTUBHOE 0by4YeHMe, UMdpoBoe obpaszoBaHMe, BUPTyanbHasa nabopatopus, STEM.

binim Bepyae Kasipri TaHaa opTa MeKkTen pUanKa KypCbiHAAFbl « INEKTP KIHE MATHETUIMY»
beniMmiH  OKbITyda 3amaHaynm TexHONorMAnapAbl  KOAAAHyAblH — 9AicTeMenik  Herisgepi
KapacTblpbliadbl. AKMapaTTbIK-KOMMYHMKaLUMANBIK TEXHONOTMANAPAbI, MHTEPAKTMBTI Kypaaaapabl
oHe  BMpTyanabl 3epTxaHanapipl  TUiMAI  nanganaHy  OKylbliapAblH — NaHre  aered
KbI3bIFYLLUbIAbIFbIH aPTTbIPbIM, OKY MaTepUanblH TEPEH MeEHrepyiHe biknan eTeai. Makanaga HaKTbl
TeXHONOrMANap MeH naathopmanap MbiCasiblHAA OKbITY 4icTepi cunaTTasbin, MPaKTUKabIK,
yCbIHbICTap bepinea;.

Kasipri 6inim bepy »yWleciHOoe OKbITy npoueciH umdpnaHabipy — 6inim  canacbiH
apTTbipyAblH MaHbI3bl *KoAA4apPbiHbIH 6ipi. PU3MKa NaHIHIH KypAeni TapaynapbiHbiH, 6ipi — a1eKTp
oHe marHetmsm [1]. byn TakblpbinTapAdsl TYCiHAIpyAe ASCTYPAi 94iCTepMeEH KaTap 3amaHaywm
TEXHONOTMANAPAbl KOAAAHY OKYLWbINApAblH TaHbIMAbIK — Kbl3bIFYLWbIIbIFbIH - @PTTbIPbIM, OKY
nNpoueciH WHTepakTMBTI eTedi. OKyWblNapAablH, Fbl/IbIM MeH TeXHWKaHbl TYCiHYiHE MYMKIHAIK
HbepeTiH 3amaHayu afic-Tacingep MeH TeXHONOTUANaP KeHiHeH KoadaHbliyaa. ocipece ¢pu3mKka
NOHIH HaKTbINbIKKA OafblTTaNfaHAbIKTAH, HaKTbl Ta)Kipnbenep MeH KepHekinikke HerizgenreH
OKbITY epeKllie MaHblI3fa ne. DNEeKTP KaHe MarHeTuam HenimiHae TeEOPUAHbI TYCIHAIPYMeH KaTap,
OHbl MPaKTMKaNbIK TYPFblAaH Ce3iHy OKyLWbINapAblH, NaHre AereH Kbl3blFyLWblAblFblH apTTbiPyAbIH,
Herisri onbl 6onbin Tabblnaabl. byn yaepicte 3amaHaym UMOPAbIK TexXHONOrMANAP MeH

100



«Research Reviews» (August 7-8, 2025). Prague, Czech republic

WHTEPAKTMBTI KypanaapablH, Manbi3bl 30p. Ocbl opalaa, CaHAbIK CUMYAALMANAP MeH BUPTyanapl
3epTxaHanap TMIMAI XaHe BUTPyanapbl WbiHAbIK TypaepiH, AKT KypangapblH yTbiMAbl KOA4AHY
Ka*KeT, COHbIMEH KaTap OKyLWblNapabliH GYHKLMOHANABIK CayaTTbINbIFbIH apTTbipyFa Aa 6onaabl [2].
3aMaHaymn TexHosnormanapAbl KOAZAaHy apKplabl BiniM anywbinapabiH Kbi3blFyLWblIblFbl apTaabl,
Toxipmbe Kacay MyMKiHAr kebeleai, oKyl bl 3epTTey AafabiCbiH KaabiNTacTbipabl, KeEKe KaHe

TOMMNEH MHTEPAKTUBTI OKY OpTachl Kypblnaabl (1-KecTeHi KapaHbi3).

1-KecTe. DNeKTp KaHe MarHeT3m benimiHae 3amaHaymn TeEXHONOorMANapabl KOAA4aHy KecTeci

KOCbiMLIanap
(Kahoot, Quizizz)

H6aKblnay TecTTepiH
Xyprisy

Ne | TexHonorusa / KonpaHy aaici APpPTbIKLWbINbIKTapbl KonpaHny
Kypan Typi MbICanbl
1 | PhET DNeKTp Ti3beKTepiH, NHTepaKTUBTINIK, «OM 3aHbI»
cumynaumanapbl | KyaoH 3aHblH KaLbIKTaH OKY CUMYAALMNACHIH
BU3yanapl Typae MYMKIiHAri nanganaHy
TyCiHAipy
2 | UHTepaKTusTi DneKTp epici meH KepHekKinik, HaKTbl dneKTp epici
TaKTa NoTeHUManNbIH TYCiHAipy 6afbITbIH
cbi3banap apKbiabl KepceTy
KepceTy
3 | BupTtyangbl Taxipnbe »acay Kayincisgik, kbimbat «IneKTpocKkon
3epTxaHanap MYMKiHAITIH KYPasi-»KabaplK KaXKeT | XKYMbICbI»
KamMTamacbi3 eTy emec BUPTYanabl
ToXipmbeci
4 | Mobunbpi Binimai 6ekity, OKyLwbliapabl dnekKTp Ti3beri

bIHTANaHAbIPY, TE3
Kepi 6annaHbIc

bolbIHLIa TecT
OTKI3y

Prezi)

*KeTKizy

5 | STEM obanblK Kymbic MpaKTUKanbIK LED wamgbl Kocy
nnatdopmanap Xacay, aNeKTp Ti3beriH | gaFablHbI 4aMbITY, *obacbl
(Arduino) KypacTbipy WhbIFAPMALLbINbIK,

6 | YouTube Teopuanbik, Konxetimainik, Typni | «MarHut epici»
Bugeocabakrap maTepuangbl BU3yan CTUAbAETi TYCIHAIpY TaKblpblObIHAAFDI

TYPAE YCbIHY aHMMaumA

7 | Npe3enTtaymanap | Cabak Kypbl/ibIMbIH AKnapaTTbl dneKkTp

(PowerPoint, BU3yanapl Typae KypblnbiMmabl 6epy, 3apAaarTapbl

Hasap ayaapTy

Typanbl cnang,

DNeKTp KoHe MarHeTMam bHenimi Kypaeni 6onfaHbIMeH, 3aMaHayu TexXHONOrMANapAbIH,
KemerimeH Byn TaKblpbINTbl OKYLUblIIAPFa KEHiN, KbI3bIKTbl 9pi eMipMeH HBanaHbICTbIpa OTbIPbIN
TyCiHAipyre 6onaabl. Myfanim yiliH eH 6acTbiCbl — ASCTYPAI aaicTep MmeH UMbpPAbIK Kypanaapas
TMiMai yinecTipin, okywbiHbl BenceHai 6inim anywbl geHreiiHe ketepy. XX facblp OKYLbIChI TEK
6inim anylwbl FaHa emec, 0N — i3AeHYLWi, 3epTTeyLli, XaHalbl TYAfa, an Myfanim — cofaH barbIT
6epywi [3]. Ocbl opaitaa, OKylWblAapFa NPAKTMKA/bIK Tancblipmanap OKyLbIHbl TAKbIPbINTbl TEPEH,
TyCiHyre MyMmKiHAiK Oepeai. Mbicanbl, 31ekTp TidberiH Aypbic KypacTblpy AafdbliapbiH
Ka/bINTaCTblpy, TOK KYLIi, KepHey »aHe Keaepri apacbiHAafbl OaMNaHbICTbl aHbIKTAY, CaHAbIK,
CUMYNAUMAHBI KONAAHA OTbIPbIN 3epTTey XKYPrizy MakcaTblHAA «DNeKTP Ti30eriH KypacTbipy KaHe
TOK KywiH 3epTTey» (PhET cumynaumackl HerisiHae) TakblpblObiHAa NPaKTUKa YCbiHyFa bonaapl.
Kypan-kababikTapra KOMMblOTEp Hemece nnaHwWwer, PhET CUMYNALMACHI
https://phet.colorado.edu/en/simulation/circuit-construction-kit-dc ycbiHy [4].

Toxipnbe 6apbiCbiHAa 3epTTey cypaKTapbiH 6epin, OKyWbIHbIH TaKblpbINTbl TepeH,
TangafaHblH Kapayfa 6onaapl. CypakTap adcbl HacTankbl TOK KywWi, pPe3ncTop KOCblIFaHHAH KeliH
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TOK KyWi e3repici aacbiHAa bepineni. KopbITblHAb! Ka3yaa 31eKTPp Ti3beriH KypacTbipy KesiHAaeri
ToXipmMbeHi  cunaTTay  yCbiHbIAAAbl.  3amaHayu  TeXHONOrMAnapabl Wi KON4AHYAbIH,
rMCTOPrpammacbiHaH HakTbl AepekTepai KepceTkeHae, 6i3 6enrini 6ip saicTepaiH KonAaHbLny
OEHreMiH canbICTbipbll  Kepe anambi3. Mbicanbl, WMHTEPAKTMBTI TaKTaHblH Hemece PhET
CUMYNALMANAPLIHBIH, KONAAHY KUINIr aaeTTe xofapbl 6onbin Kenegdi, an STEM Kypblafbinapsi
Hemece MOOUWAbAI KOCbIMWAaNapablH, KONAAHY AeHreii canbiCTbipManbl Typae TemeH 00onybl
MYMKIiH. MIHTepakTUBTI TakTanap Kasipri 6inim 6epy xyheciHae MaHbi3abl pen atkapadbl [5]. byn
TEXHONOTMAHBI KONJAAHY OKYLUbINAPAbIH, NMIHIE AEreH KbI3blFYLWbIAbIFbIH apTTbIPbIN, MaTepuanpl
TMiMAi TyciHyre mymkiHAaiK 6epegi. 2-kectene 6yn KypanabiH KOAAAHY MKUINiri *KoFapbl KOPCETKILLKE
ne, cebebi oKylblNapFa BM3yanabl Typae TYCiHAiIPY, Npe3eHTaunaAnap MeH cbisbanapapl KepceTy,
cypak-xayan dopmaTbiHAa OKbITy eTe Tuimai. byn agic okylblnapabliH, MaTepuanibl TepeHipek
MEHrepyiHe KemeKTecea,.

2- KecTe. 3amaHaym KypanaapablH KOA4aHy Xuiniri

TexHonorusa KonpgaHy xuiniri (%)
MHTEepaKTUBTI TaKTa 90%
PhET cumynsumscei 75%
BupTtyanabl 3epTxaHanap 60%
Mobunbai Kocbimwanap (Kahoot, Wordwall) 50%
STEM kypbinfbinap (Arduino) 30%

2-KecTeferi ManimeTTepre CaMKec, MHTEPAKTUBTI TaKTaHbIH, KOAAAHbIY XUiNiri eH »ofapbl
KepceTKiwke (90%) ne. byn KypanapiH TUIMAINITT OKyLWbINapAblH TaKbipbINTbl BU3yanapl Typae
KabblnaaybiHa MyMmKiHAIK Oepeni. On npeseHTaumanap MeH rpaduKanblk, maTepuangapapl
KepceTy, COHAan-aK cypak-kayan ¢opmMaTbiHAaFbl MHTEPAKTUBTI OKbITY 94iCTEPIH KONAAHY YLWiH
aca Konamnnbl. Ocbl a4icTepiH, apKacbliHAa OKYLLbINAPAbIH OKY MaTepuasibiH TEPEHIPEK MeHrepy
neHreni aptaabl, 6yn oKy NPOLUECIHIH *annbl TUiMAiniriHe oH, acep eTeq;.

Kecteae kenTipinreH 6acka Aa 3amaHayum 6inim bepy KypanaapbiHbiH KOAAaHbIAY XKUiNiri ap
TYpAi MaKcaTTapfa bannaHbicTbl 6onaapl. Mbicanbl, PhET cumynauuanapsl (75%) meH BupTyanapi
3epTxaHanap (60%) *apaTblNbICTaHy NOHAEPIH OKbITYAa, acipece dU3MKa, XMMUA KaHe Bronorma
cabakTapblHAa, TeopuAnbik binimai Taxkipubenik Typfbliaa OekiTy YWiH Tvimai. byn Kypangap
OKylUblNapfa Kayincia opTada Taxipubenep racayfa »kaHe abCTPaKTiNI yFbiMAapabl BM3yan/bl
TYpAe TyCiHyre MymKiHAiK bepeai.

Mobunbpai kocbimwanap (Kahoot, Wordwall) (50%) oKbITy npougciHe olbiH 31eMeHTTepiH
EHri3y apKblabl OKYLWbINAPAbIH KbI3bIFYLbIAbIFbIH apTTbipyFa OafbiTTanfaH. byn aaic 6inimai
TEeKcepy MeH KalTanay YLiH TMiMAi, COHAaM-aK CbiHbINTa HacekenecTik opTa KaablNTacTbipadb!.

STEM Kypbinsbinap (Arduino) (30%) KonmaHblny Kuiniri TemeHaey 6onca aa, onap
WHXXEHepANiK oinnay mMeH npobnemanapbl Wewy AafabllapbiH AaMbITyFa YAKEH yaec Kocadbl.
MyHnaam kypanaap 6afaapnamanay, poOOTOTEXHUKA KaHE INEKTPOHMKA CUAKTbI MaHAEepAe HaKTbl
)obanapapl *Kacay apKblabl TEOPUANbIK Binimai NpakTUKanblK ic-apeKkeTneH HalnaHbICTbipyFa
kemekTeceai. Ocblnaniia, byn KypangapabiH apKancbickl binim 6epyain, benrini 6ip canacbiHAa
MaHbI3abl P/ aTKapaapbl.

EHAi 3amaHayu TexHOoNOorusanapfa HerisgenreH OKy TanCblpManapbliHbIH — FblbIMK-
aJicTemenik cunaTramacblH KapacTbipalbiK. Kasipri 6inim 6epy KyneciHae OKyLlblAapAbiH,
TaHbIMAbIK KbI3bIFYLLbI/IbIFbIH @aPTTbIPY XKaHE OKY MaTepPManbiHbIH TUIMAI MEHTepiNyiH KaMTamachl3
eTy VWiH 3amaHayu TexHosormanap OenceHai Typae KondaHbinadbl. TemeHae 3amaHaym
TexHonorManapfa HerisgenreH bipHelle OKy TancblpMmaaapblHbIH, Fbl/IbIMW TYPFblAaH cCMMaTTamacsl
bepinreH.
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Wordwall nnatdopmacsi: TecT Tancbipmacsl

daictemenik cunaTtramacbl: Wordwall — nHTepaKTMBTI Tancbipmanapabl Kacayfa apHanfaH
ambeban oHnaH nnatpopma. TecT Tancblpmanapbl OKylWblnapabiH, Oinim aeHreniH xepen
TeKcepyre xaHe bekiTyre 6afbITTanfaH. Op CypakKa OipHelle »Kayan HYCKACbl YCbIHbIAbIM, OKYLWbI
AypbIC KayanTbl TaHaanabl. dypbic kayan b6epinreH »karmanga, »Kyme OipaeH kepi HannaHbic
bepen,.

fbinbiMK  Herisaemeci: byn oaaic BMXEBMOPU3M KIHE KOTHUTUBU3M TEOPUANAPbIHA
HerizgenreH. OKyLWbIHbIH AYPbIC ayan bepyi — oH Kepi bainaHbIC any apKblabl BeKiTiNeTiH MiHes-
Ky/ablK. Byn CKMHHep4iH, onepaHTTbl WApTTaHy TeopuACbIMEH Tbifbl3 6alnaHbicTbl. COHbIMEH
KaTap, TeCT OKYLWbIHbIH, KbICKa Mep3iMAi »aAblHaH aknapaTTbl Te3 i3gen TabyblHa »KaHe KalTa
KaHFbIPTYbIHa KEMeKTeceai, by KOrHUTUBTI AaFAblnapabl 4aMblTaabl. MHTepakTMBTi GopmaT OMbIH
31EMEHTTEPIH KOCY apKbl/ibl MOTMBALMAHbLI apTTbipabl [6].

Wordwall nnatdopmacsi: CalikecTeHaipy

daicteMenik cunatTamacbkl: CalkecTeHAipy Tancblpmacbl eki Hemece odaH Aa Ken
3N1eMeHTTepAiH apacbiHAAFbl NOTMKaNbIK HaMNaHbICTbl aHbIKTayfa apHanfaH. Mbicanbl, TEPMUH
MEH OHbIH aHbIKTAMaCblH, TapuUXM OKWUFa MEH OHbIH >KblIblH, CypeT MNeH OHblH aTayblH
conKkecTeHaipy. OKRylWbl 3KpaHAafbl 3nemeHTTepai Oip-bipiHe coWMKecTeHAipy apKbiabl
TancbIPMaHbl OpbIHAANAbI.

foinbiMn Herisgemeci: byn Tancbipma accouMaTUBTI OKbITY KaHe KaTeropusauuanay
KafuaaTrapbiHa cyveHedi. ORyWwblnap »aHa aknapaTttbl OypbiHHaH b6ap  6inimaepimeH
HalnaHbICTbIPa OTbIPLIN MeHrepesi. byn KOrHUTUBTI cxemManapgbl Ka/biNTacTbipyFa bikNan etes;.
CoMKecTeHAIpYy apKblabl OKyLWbINAP MINIMETTEPAi KeKe-KeKe ecTe CaKTaydaH repi, 0napablH,
apacblHAafbl KypblibiMAbIK 6alnaHbicTapabl TyCiHyre Tbipbicagbl. Byn aaic aknapaTTbl y3ak,
Mep3iMai *Kadblaa cakTayFa Konanabl [6].

PhET Interactive Simulations nnatdopmacsi: TizbekTen anfayna KepHeyaiH TapanyblH
3epTTey (3epTxaHasblK XYMbIC)

ogictemeniik  cunatramacbl: PhET — Konopago YHMBEPCUTETIHIH,  UHTEPaKTUBTI
CUMYNALMANAP HKUbIHTbIFbI. OKywblnap 6yn naatdopmana BUMPTYanAbl 3epTXaHabIK KyMbICTap
Kyprisedi. «TisbekTel »anfayfa KepHeyAiH TapanyblH 3epTTey» TancblpMacbiHAA OKyLWblNap
BMPTYa bl SNEKTP Ti30eriH KypacTblipbin, KypanaapabiH (amMnepmeTp, BOIbTMETP) KepCeTKilTepiH
Hakblnanasl. CUMynauma apKblabl onap TisbeKTel KanfaHfaH OTKI3riWTepaeri »Kannbl KepHeydiH,
}eke beniktepaeri kepHeynepdiH KocbiHAbICbIHA TeH, 60NaTbIHbIH Taxipmbe Xy3iHae Kepeai.

foinbiMn  Herizaemeci: byn Tancbipma KOHCTPYKTUMBM3M MefarorvkablK, TEeOPUACbIHA
HerizgenreH. KOHCTPYKTMBM3M Teopuackl 60MbIHLLA, OKYLWbl 6ifiMai AalbiH KyMiHAEe anman, OHbl
©3iHiH, ToXKipnbeci apKpbiabl KypacTbipadbl. PhET cuMmynaumackl OKyLWblapFa SMAMPUKaAnbIK 6inim
anyfa MymMKiHAiK H6epeai. Onap rMnoTtesa yCbiHbIN, TaxKipnbe Xyprisin, HaTUXenepiH Tanaanasl.
Byn vyaepic fbiAbiMWM OMNAy AafAblNapbiH  KanbiNTacTblpadbl. BupTyanapl 3epTxaHa HaKTbl
*abAbIKTapMEH XYMbIC icTeyre KapafaHga Kayincis, api 3epTrey napameTp/epiH Te3 e3reprtin,
JPTYPAI KaFdannapAbl KapacTbipyfa MYMKIiHAIK 6epedi. byn OKyWbIHbIH, CbIHW OMNAYbl MeH
npobaemaHsbl Wewy KabineTiH gambiTagpsl [7].

Byn 3amaHaymM TexHONOorvManap OKy VAEPICiH TeK KbI3blKTbl €TiN KaHa Konmal,
OKylWblNapapiH, bGinimai TepeH opi TMIMAI MeHrepyiHe, COHAaM-aK fbiAbiMKM OWAy MeH
NPaKTUKaNbIK AafablNapblH - AaMbITyFa  blKknan eTeai. byn saicTtep neaarorvkanblk, KaHe
NCUXONOTUANBIK  FbINbIMAAPAbIH, COHFbl KETICTIKTepiHe HerisgenreH. 3-kecTede 3amaHayu
TexHoNornANapfa HerizgenreH HipHelle Tancblipmanap KepPCeTiNreH.
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3-KkecTe. 3amaHayu TeXHONormANapFa HerisaenreH Tancolpmanap
Nnatdpopma Tancbipma mbicanbl
Wordwall (TecT Tancbipmachl) '

U . - o ~ o ALl D
TapTMANC

Wordwall (CaiikecteHaipy) S

 f=kiqll 3NEeKTPNIK ©3apa 9CepAiH KapKbIHAbIIbIFbIH
CUNaTTalTbIH WaMaHbl aTa.
anemeHTap 3apAATLIH MaHIH KepceT
n OH anemeHTap 3apsabl 6ap 6enek kanait atanagpi?
3apsAbl XOK anemeHTap 6enwexTi ata
—J neHenepiH 3apaaTanFaHbiH aHbIKTaiTbiH NPUBOPALI aTa
Tepic aneMeHTap 3apsabl 6ap 6enwekTi ata
aNeKTPoH 3apAAAThl KaHaan spinneH 6enrineiimis?
m [eHeHiH 3aTTapabl e3iHe TapTy KacueTiHe
e 60naTblH KyBbINbIC Kanan atanagbl?
KynoH 3aHbIHbIH GOpMynacbiH kepceT
[ onextp | R 5
3apaaTbiK enwem 6Gipniri kaHgan?
@ Submit Answers
Phet.colorado.edu
(3epTxaHanbIK Kymbic: -
TisbeKTelt Kanrayaa >
KepHeyAalH TapanyblH 3epTTEY) i
——
o=
e
(=]
ala Tap circuit element to edit. »)» )

®u3nKa noHiHAEer KepHeKki TaxipubenepdiH, Herisri yTbiMabl TyCbl — QU3MKaNbIK,
KyObl/IbICTapAbl KEH, ayKbiMaa HenHeney KaHe onapapbl *KaH-KaKTbl TasayFa Kafaam Kacay. Kes
METKI3epAiK WbIHAbIK — aknapaTTbiH, 6acbiM Beniri agamra Kepy apKbliibl KabblngaHaasl. KepHeki
Toxipmnbenep apKblibl OKyLWbIAAP MPOLECTEPAi ©3 Ke3depiMeH KepmeMiHle, ¢GUu3MKanbik,
KyObl/IbICTapAblH, TYMKi MafblHACbIH eTe TyciHe anmanapl. COHAbIKTAaH cabaK YCTiHae TaKbIpbInKa
can berHeni Kypangapabl, AEMOHCTPALMANLIK TaxKipubenepai Tnimai nanaanaHy Kaxet. OcblfaH
OalnaHbICTbl TEK TabUFU KONMEH KYPri3iNeTiH KOpHeKi TaxipnbenepmeH LWeKTeNMen, Kasipri
3aMaH TananTapbliHa cai BUPTYandbl 3epTXaHanblK KYMbiCTapabl A3 GU3MKaHbI OKbITY yaepiciHae
KONAaHYAblH MaHI 30p.

DKCNEPUMEHTTIK Ke3eH. YCblHblNFaH 9A4iCTEMEHIH MaKCaTKa COMKECTIrH »KaHEe FblbIMK
OOo/IKaMHbIH, HAKTbIbIFbIH A21en4ey MaKcaTbiHAa MNeAarornkanblK dKCNEePUMEHT KYpriding,.
MNeparornkanblk aKkcnepnumMeHTKe AnimaTbl KanacbiHaasbl No13 mekten-rumHasma 6asacbiHaa 8 «A»
oHe «b» CbiHbINTapbl 6OMbIHLIA 28 OKYLblI KaTbICTbl. IKCMEPUMEHT Y3aKTbIfbl €Ki anta (TypakTbl
3N1EeKTP TOrbl Tapaybl HOMbIHLIA)

DKCNEpPUMEHT MaKCaTbl: DNEeKTP »KaHe MarHetmsam 6enimiH  OKbITyAa 3amaHaym
TexHonormAnapapl (MHTepakTuBTi TakTa, PhET cumynaumsnapsl, OHAanH naatdpopma T.6.)
KONAaHYAblH OKYLUbINAPAbIH OKY *KETICTIFiHE aCepiH aHbIKTay.
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3KcnepUMeHTTIK CbiHbIN (CbiHbIN 8 «A»): Byn CbiHbIN 3M1EKTP KIHE MarHeTM3MAi OKpITya
3aMaHayun TEXHOIOTUANAP KOAOAHbIJIFAH CbIHbIM.

BaKblnay cbiHbIObI (CbiHbIN 8 «B»): By cbiHbIN ASCTYPAI 94iCcNeH (MbiCanbl, OKYAbIKTap MeH
MYFaNiMHIH TYCiHAIPMECi apKbl/ibl) OKbITbI/IFaH.

Baranay agici. IKCNepuMeHT COHbIHAA eKi TonKa bipaeln TecT Tancelpmackl bepingi (20
CypakK, OHbIH iWiHAe Teopua meH ecentep). CoOHbIMEH KaTap OKyLIblapAblH, cabakKa KaTbicy
HenceHainiri, KbI3blFyLWbINbIFLI, pedaeKkcusa napakTapbl eckepingi. TomeHaeri 4-kectee CbiHbINTap
Typabl MaNIMETTED KepCeTINreH.

4-kecTe.CblHbINTap Typanbl MaaimeT

Ton OKyLbl caHbl (n) Optawa 6ann (M) | CtaHgapTTbl aybITKY (S)
DKCNEepPUMEHTTIK, 8 «A» n, =25 M, =16,4 S =21
Bakbinay, 8 «b» n, =23 M, =14,2 S, =24

YCbIHbIIFAH 9iCTEMEHIH, MaKCaTKa COMKECTIMH KaHe FbibIMM BOIMKAMHbIH, HAKTbI/bIFbIH
nanenfey ViliH enley MeTp/ik WKanagarbl TOyencia anHbiManbliap YWiH KyOblabICTbIH, Hemece
YAEPICTiH ap TYPAi eKi TONTafbl KYMIEPiHiIH, apacbiHAAFbl alblPMaLLbINbIKTbIH CeHiMmAiniriH baranay
YLWiH KondaHblinatbiH CTbIOAEHTTIH, t-KpuTepuii nanganansinabl [8].

Ocbl 3epTTeyae Keneci CTaTUCTMKa/bIK Doikamaap Tekcepingi:

HO: «BbaKblnay ToObl MEH 3KCNEPUMEHTTIK TOM OKYLLbINAPbIHbIH, 3KCNEPUMEHT COHbIHAAFbI
6inim geHrennepi apacbiH4a anbiPMaLLblibl 3KOK».

H1: «baKblnay ToObl MEH 3KCNEPUMEHTTIK TOM OKYLLbINAPbIHbIH, 3KCNEPUMEHT COHbIHAAFbI
6inim aeHrennepi apacbiHAa MaHA, alblpMaLLbINbIK 6ap».

Ocbl KepceTinreH 6oMmKamaapasl Tekcepy yLWiH Kputepuinaid, £,,,, MaHiH ecenTeimis.
Ecenteynep HoTwkeciHae ¢, =3,37. EpKiHAik Aspekeci df = 46 TeH exeHi benrini 6onapl.
Kecte 6oWblHWwa df =46 vywiH CTblOAEHTTIH, t - KPUTEPWUMIHIH KPU3UCTIK MaHAEepiH
Tabambiz: p < 0,05 ywin ¢, =2,013 keHe p <0,01 ywiH by = 2,687 -
KpM3nCTiK MaHAepAai Keneci TYpAe *Ka3ambi3:
_}2,013, ecep p<0,05
- {2,687, ecep p<0,01

MaHainik ociHe 2,013 »kaHe 2,687 maHAepiH OpHaNacTblpbin, MIHAINIK alMaKTapbIH
AHbIKTaMMBbI3.

Ly

AHBIKTaIMaFaHIbIK alIMaFbl
Moanautik eMec aitMarer |\ 0,05 0,01 / MaHIUIIK alIMaFsl
2,013 2,687 t =3.37

awn

1-cypeT. 8-CbiHbIN BOMbIHWA ., SMNVPUKANbIK MOHI

1-cypeTTeH KepiHin TypfaHaal, CTAaTUCTUKaAbIK Oo/mKamHbiH H1 Ty»KblpbiMAamachiH
Kabbingammbiz: ¢ =337  CaHbl M3HAINIK alMafblHAA KaTblp, COHAbBIKTAH anTePHATUBTI

6omKamabl Kabbinaambi3, SFHM YCbIHbIIFAH dAiCTEME ©3 MaKCaTblHa KEeTTi Jen ecenTenmis.

JKCNEepUMMEHTTIK  TOMTa  3amaHayuM  TeXHO/MOTrMsNapAbl  KOAAaHy  HaTUMKeciHae
OKYLLUbINAP/AbIH, MOHre Kbi3bIFyLLbIMbIFbl MeH BifiM canackl aMTapAbiKTalk apTKaHbl 6akanabl. byn
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TEXHO/IOTMANAP TaKbIpbINTbl BM3yandbl TYPAE KaKCbl TYyCiHyre, e3ajiriHeH 6inim anyfa KaHe
NPaKTUKanblK Aafablnapabl AambiTyFa KemeKktecedi. COHAbIKTaH SN1EKTP KaHEe MarHeTu3m 6enimin
OKbITYyZa 3amMaHayun Kypanaapabl MakcaTTbl TYpAe nanganaHy — TMiMai sgictemenik barbITTapabiH
6ipi 6onbin Tabblnagb!.

DNEeKTP »aHe MmarHetusam 6eniMmiH OKbITyAa 3amaHayu TexHoAorvanapabl KosaaaHy
OKYLIbINAPAbIH, MaHre AereH Kbi3blFyLWbl/IblFblH apTTbipbin, MaTepuanabl TepeH api Xyheni
MeHrepyre MymKiHAK 6epeai. Myfanim ywiH 6acTbl MiHAET — OCbl TEXHONOMMANAPAbI AYPbIC
TaHgan, cabak KypblibiMblHA TWIMA[ eHridy. 3amaHayn TexHO/MornsanapAbl OKy MpoLeciHe
NMHTerpaumanay 6inim bepy »KymeciHiH canacblH apTTbipyfa 30p acepiH Turizedi [9]. 2-kecTeqeri
Ma/liIMETTEPre CYMEHCEeK, OKbITYAblH 9P TYpPAi TEXHONOrMANAPbIHbIH, Ui KOJAaHbIIYbI
OKYLLbINAPAbIH NOHre AereH Kbl3blFyLbIbIFbIH, OKY MaTepUasbiH MEHIepY AeHreniH }KaHe Kanbl
6inim canacblH apTTbipadbl. WHTepakTMBTI TakTanap, PhET cumynsumanapbl, MobuAbA|
KOoCbiMLLanap »aHe STEM Kypangapbl OKylWblnapasl benceHai Typae OKpiTyFa MyMKiHAIK 6epeai,
onapAbl TEOpUs MeH MpakTUKaHbl HaMNaHbICTbIPbIN, KaHa Oinimai KondaHyfa mutepmenena,.
9cipece, MHTEPAKTUBTI TEXHOJIOTMANAP OKbITY MPOLIECIH KbI3bIKTbl 8pi YTbIMAb! €Tej, an Mobuibai
KOCbIMLLANAP MEH CUMYAALMANAP OKYLLbIIAPFa KblNaam Kepi HarnaHbic 6epy apKbl/ibl ONapablH,
OKYy 6apbICblHAAFbI KMbIHAbIKTAPbIH XeHyre kemekTeceni. CoHbIMeH Katap, STEM Kypblafbinapbl
MEeH BMPTyanabl 3epTXaHanap OKylblaapfa HaKTbl emipde KOoAAaHblnaTblH - Aafablaapabl
MeHrepyre MymKiHaik 6epegai [10].

KopblTa KenreHae, 3amaHayun TeXHOMOMMANaPAbl Wi KoagaHy b6inim anyabiH, TMIMAIAIriH
apTTbipbIN KaHa KOMMaW, OKY MPOLECIH KbI3blKTbl, TApTbIMAbl XaHe AMHaMUKanbl eTedi. byn
TEXHONOTMANAPAbIH, KyWeni Typae KOoNAaHblaybl OKylblNapAabliH, HiniMiH TepeHaeTin, onapabliH,
WbIFAaPMaLUbIIbIK  KabineTrepiH AambiTyFa [Aa Y/JAKeH yaec Kocadbl. binim bepy xyheciH
UMPPNaHAbIPY, KaHa TexHoAormsnapabl KoAdaHy — OVriHM KyHHiH, ©acTbl KaskeTTiniri 6o/bin
Tabblnazbl KaHe bonawakTa byn HafFbITTbiH MaHbI3Abl/bIFbl APTa TYCEA.
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KONAAHYAbIH, 9AICTEMENIK HETM3EPI

HypnaHoBa oirepim TanfaTkbi3bl

7M01504 — «®ur3mka» bb-HbIH MarncTpaHTbl, Abait aTbiHAaFbl Ka3ak ¥ATTbIK,
nefarormkanslk yHneepcuteTi, AamaTsbl, KasakcTaH

PbicTbirynosa BeHepa botabaesHa

®.-m.f.K., acc. npodeccop, K. KynaxaHoB aTbiHAafFbl Ka3ak TexHoN0rna xaHe 613Hec
yHuBepcuTeTi, AcTaHa, KaszakcTaH

TeneHosa NymKkaH KackblpbeKKbi3bl

TexHMKa FblbIMAAPbIHbIH MarnucTpi, OKbITyLWbl, bl. AATbIHCAPWH aTbiHAAFbl APKAbIK
negarorukanblK yHMBepcuTeTi, ApKanblk, KasaKcTaH
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«Pn3nKa» KadbeapacbiHbIH afa OKbITYLWbICLI, ABal aTbiHAaFbl Ka3aK YATTbIK,
nefarormkanslk yHneepcuteTi, AamaTsl, KasakcTaH
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AHpaTna. MaKkanaga ouM3MKa NaHiH OKbITY YAEpiCiHE OMbIH TEXHONOTMANAPbIH EHTi3yAiH
TMimainiri  cunattanaabl.  Kasipri 6inim  6epy KyMeciHAe OKylblAapAblH, NaHre Aered
KbI3bIFYLLUbIMbIFbIH @PTTbIPY, ONapAblH, 6enceHainiriH KywenTy »aHe Binim canacbiH »KofapblaaTy
H6acTbl MiHAeTTepAiH 6ipi 6onbiN Tabblnaabl. Ocbl MaKkcaTTa cabak 6apbiCbiHAA OMbIH 3N1EMEHTTEPIH
KONAQHY apKbl/ibl OKyLWbIAAPAbIH TaHbIMAbIK BenceHainiri MeH oKy motuBaumaAckl aptaabl. OnbiH
TEXHONOTMANAPbI OKbITYAbIH, ASCTYPAI dOpManapbiH TYPAEHAIPin, OKyLblIapdbl OKy NpoleciHe
benceHai Typae KaTbICTbIpyFa MyMKIHAIK 6epesi. Pu3nKaHbiH, abCcTpakTiNi yFbIMAAPbIH TYCIHAIPY
HapbiCbliHAA KOAAAHbINATbIH OMbIH TaCinAepi — ynam KuHay, AeHrennik Tancbipmanap, *Kapbic
3/1EMEHTTEpI, OHNANH BMKTOPWHANAP — OKYLWbIHbIH NOTMKANbIK OMAAybIH, TOMMNEH XYMbIC icTey
[AFOBINAPbIH KOHEe NaHre AereH Kbli3blfyWblAblfblH AaMblTadbl. Cabak KypblabiMblHAA 9P Ke3eHre
COMKeC OWMbIH 3N1EeMEHTTEPIH €eHri3y apKblbl MaTepuanibl MeHrepy canacbl XaKkcapaapl.
JKCNepMMeHTTIK 3epTTey AMaTbl KanacblHAafFbl MamMaHAaHAbIPbIAFaH 6inim Bepy yibiIMbiHAG 8-
CbIHbIN OKYLWbIApbl apacblHAA KYPri3in4i. 3epTTeyre KaTblCKaH TONTapAa OMbIH TEXHONOMMANAPbI
KO/l AaHbIIFaH KaFdalaa OKyLWblAapAblH OKY KETICTiri meH 6enceHainiri xofapbl HITUXKE KepPCeTTi.
CTaTUCTUKANbIK BHAEeY HITUXKECIHAE SAICTIH TUIMAINITIH Aganengeai.

KinT ce3mep: oMblH TexHonornanapbl, ¢Gu3MKa, OKY MOTMBALUMACHI, OKbITY dAicTepi,
MHTEPAKTUBTI 34iCTep, TaHbIMAbIK KbI3blfyLUbI/bIK,.
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METOAMYECKME OCHOBbI MICNOJIb3OBAHMA UTPOBbIX TEXHONOTMIW B MPENOAABAHUM
®U3NKM B CPEAHEMN LLIKONE

HypnaHoBa Alirepnm TanraTkbi3bl

MaructpaHT Ol 7M01504 — «®Pur3mka», KazaxckMit HaUMOHabHbIM NeaarorMiecknii yHMBepcuTeT
nm. Abas, AnmaTbl, KasaxcTtaH

PbicTbirynoBa BeHepa boTabaesHa

K.p.-m. H., acc. npodeccop, Kazaxckmin yHMBEpPCUTET TexHONOrMN U BuaHeca um. K. KynarkaHoBa,
AcTaHa, Ka3axcTaH

ToneHoBsa MNynbyKaH KacKblpbeKKbi3bl

MarucTp TeXHUYECKMX HayK, NpenosaBaTesb, APKanbIKCKMI Neaarormyecknii yHMBepcuTeT um. U.
AnTblHCapnHa, ApKanbiK, KazaxcTtaH

Kam3abekoBsa LLlonnaH baraeBHa

Crapwunin npenogasatend Kadeapbl «Du3mKa», Kasaxckui HauUMOHaAbHbIM Neaarornyeckmi
yHuBepcuteT um. Abasa, AamaTbl, KaszaxctaH

PaxTaeBa AaxaH AcxaTOBHa

MaructpaHT OMN 7M01501 — «dunsmnka», Kazaxckmnin HauMoHaAbHbIN YHUBEpPCUTET UM. Anb-Papabu,
AnmaTtbl, KasaxctaH

AHHOTauuMA. B cTaTbe onucbiBaeTca 3dGEKTUBHOCTb BHEAPEHWUA UIPOBbIX TEXHONOTUIA B
npouecc npenofasaHua GusmKK. B coBpemeHHoMn cncteme 06pa3oBaHMA O4HOM M3 rNaBHbIX 33434
ABNAETCA NOBbIWEHME WHTEepeca y4Yalmxca K NpeaMeTy, aKTMBM3aUMA WX MO3HaBaTe/bHOM
[eATeNbHOCTM WU MOoBbIWeHWe KavecTBa 0byveHMA. C 3TOM LENbi MCNONb30BaHWE WIPOBbIX
3/1eMeHTOB Ha ypOKax cnocobCcTByeT pocTy y4ebHOM MOTMBAUMM M NO3HABATE/IbHOM aKTUBHOCTU
WKONbHMKOB. WrpoBble TexXHONOrMM TPaHCHOPMUPYIOT TPaAMUMOHHbIE GOpMbl 0DyYeHMA W
BOB/IEKAIOT yYallMXcA B aKTMBHOE yvacTue B obpasosaTeNbHOM npouecce. [pumeHsemble npu
06bACHEHMM aDCTPAKTHBIX MOHATUIN GUINKM UTPOBbIE MPUEMbBI — HaKoNAeHWe 6annos, ypOBHEBbIE
3aZlaHuA, 3N1eMeHTbl COPEBHOBAHMI, OHNAMH-BUKTOPMHbI — PA3BMBAOT IOTMYECKOE MblWNEHNE,
HaBblKM PaboTbl B KOMaHAEe W MHTEPEeC K NpeaMeTy. BBeZeHWe UrpOoBbIX 31EMEHTOB Ha KaXKA0M
3Tane ypoka cnocobctByeT Hosee KayeCcTBEHHOMY YCBOEHMIO MaTepuana. IKCnepMmeHTa bHOe
nccnenoBaHMe  MPOBOAMAOCH — Cpeau  YYEeHMKOB 8 Kjacca  CneumanvsmpoBaHHOMO
0bpa3oBaTeNbHOIO y4ypexaeHua ropoda AnmaTbl. B rpynnax, rae nNpUMEHSAUCb WUIPOBble
TexHonormm, Obian 3aduKcnMpoBaHbl Hosee BbICOKME MOKa3aTenn y4debHbIX AOCTUNKEHUI W
aKTMBHOCTU. Pe3ynbTaTbl cTaTUCTMYecKoM o0bpaboTkm noatBepannn 3ddeKTUBHOCTb [AaHHOrMo
MeToza.

KntoueBble C1I0Ba: UrpoBble TeXHOOTMK, GU3KKa, ydebHas MOTMBaLUMA, MeTObl 0byyeHus,
WHTEPAKTMBHbIE METO/bI, MO3HABATE/bHbIN MHTEPEC.
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PHYSICS IN SECONDARY SCHOOL
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Abstract. The article describes the effectiveness of integrating game-based technologies
into the process of teaching physics. In the modern education system, increasing students’ interest
in the subject, enhancing their engagement, and improving the quality of education are among
the key priorities. The use of game elements in lessons boosts students’ cognitive activity and
learning motivation. Game-based technologies help transform traditional teaching approaches
and encourage active participation in the learning process. When explaining abstract physics
concepts, techniques such as point scoring, level-based tasks, competition elements, and online
quizzes develop students’ logical thinking, teamwork skills, and interest in the subject.
Incorporating game elements at each stage of the lesson improves content retention and
understanding. An experimental study was conducted among 8th-grade students at a specialized
educational institution in Almaty. The groups where game technologies were applied showed
higher levels of academic achievement and engagement. Statistical analysis confirmed the
effectiveness of the method.

Keywords: game-based technologies, physics, learning motivation, teaching methods,
interactive methods, cognitive interest.

Kipicne

KasakcTtaH PecnybaunkacbiHbiH, Mpe3naeHTi Kacbim-*KomapT ToKaeBTblH, HacTamacbiMmeH
a3ipneHreH «binimai ynT» cananbl 6inim  Oepy» YATTbIK KobacblHAa eHOeK HapbIfbiHbIH,
TananTapblHa cai MamaHaapabl Aaspaay, COHbIH, iliHAe MeKTen OKyLUblAapPbIHbIH, BinimM canacbiH
apTTbipy HacTbl MaKkcaT peTiHAe KoMblaFaH. byn o3 KeseriHae, mekTenTte cananbl 6inim H6epyai
aHa aJicTepi MeH TacinaepiH eHrisyai Tanan etedi [1]. ®u3mMka naHi okylbliapra TabufaT
KyOblnbICTapblH  TYCiHAIPETIH MaHbi3abl 6inim  canacbl HONFaHbIMEH, OHbl OKbITY Ke3iHae
TEOPUMANBIK MaTepuandplH, KypAeniniri, OKylWblnapAblH MaHre JereH Kbi3blFyLbIAbIFbIHbIH,
TOMeHJeVi aHe cabakka OenceHdi KaTblCyblHbIH, }KETKINIKCI3Air Ui Ke3aeceTiH KMblHAbIKTapFa
anHanaabl. Ocbl Macenenepai welwly yiliH neaarornkanblK yYpAicke 3aMmaHayu TexHonormanapasl,
OHbIH, iLliHAE OMbIH TEXHONOTMANAPbIH EHTi3y MaHbl3Abl PO/ aTKapaabl.

OWbIH 3N1eMEHTTEPIH OKbITY MNPOLLECiHE eHTi3y OKyLblNapAbiH 6enceHai KaTbicyblHa biKNan
eteai. JacTypai OKbITY a4iciHAe MyFaNiMHIH, peni bacbim H6oaca, reMMmuduKaumns KesiHae OKyLUbl
benceHAai Typae TancblpmManapbl OpbiHAAMN, TONMNEH KYMbIC icTeiai. byn oKylbinapabiH TeK
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TbIHJAYLWbl eMec, yAepicTiH 6enceHai KaTbiCyLWwbiCbl D0ybIHa MYMKIHAIK 6epeai. OKyLblAapabl TeK
Tancblpmanapbl OpblHAAYyFa faHa emec, wWeliMm Kabblngayra »KaHe onapAblH N0TMKaabIK oMnay
KabineTrepiH gambiTabl.

OWbIH TexHoNornANapbl MeH A3CTYPJi OKbITY icTepi apacbiHAa bipHelle alTapabliKTaM
anbipmallbinbikTap  6ap. [Hactypni aaic KebiHece 6Oip)KaKTbl KoHe MyfaniMHIiH HepreH
TancblpmacbiH OpbliHAayfa OafblTTanfaH. AN OMbIH  TeXHOMOIMANAPbIHAA OKyllbifa OMbIH
31IeMEHTTEPI MeH AeHrennep apKpl/ibl HAKTbl MaKkcaTTap KOMblaadbl, MyHZa ON ©3 XKEeTiCTiKTepiH
Hakblnal anadbl XKaHe KaHa AeHrenre keTepiny ywiH o3 6inimi meH AafablnapbiH KOAAAHYbI KaXKeT
bonaapl. byn okyuwblnapabl benceHai etyre »koHe cabakKka AereH Kbi3blfyLblAblFblH apTTbipyFa
biknan eteni. COHbIMEH KaTap, ASCTYPAi OKbITY d4iCiHAE OKylWblnap KebiHece TeK TbiHAAYLWbI
bonbin Kanadbl, an OWbIH TEXHOMOrMANapbiHAA ONap ©34epiHiH OoMfapblH anTyfa, TOMTbIK
KYMbICTapfa KaTbICyFa *KaHe ap Typ/i Tancblpmanapabl Welyre biHTanaHablpblAaabl.

Tokxurntosa A.H. 3 anccepTaumsacbiHaa cTyaeHTTepai 6inim any benceHainiriv apTTbipy
MaKCaTblHAa apHaMbl 93ipNEHreH OMbIH TEXHO/IOTUA 31EMEHTTEPIH (MapanaT »Kyleci, AeHrennep,
OMbIH CUEgHapuiiiepi) KonaaHyabiH a4icTeMenik HycKaynapbiH ycbiHaap! [2]. An AHrewaxosa .1,
TaHb6eToBa H.K. 3epTTey *KyMbiCTapblHAA OKYLbINAPAbIH TaHbIMAbLIK 6enceHainiriH apTTbipy KaHe
aKbl1-OMblH A@MbITY YLWiH OMbIH 3N1eMEHTTEPIH OKY NMpPOLLeCiHe KOCY MaHbI3Abl eKeHi alTblafaH.
CoHAaan-aK, OMbIH TEXHONOMMACBIH TUIMA| Ky3ere acbIpy YLWiH MYKMAT Kocnapaay KaxKeT eKeHAri
atan eTinreH. Myfanimaep oMbIHHbIH, KEMEriMeH OKbITY 8AiCiH KONA4aHa OTbIPbIM, OKYLIbIAAPAbIH,
e3/iriHeH Oinim anyfa [gereH biHTacbiH 0ATa anadbl. OWbIH TEXHONOTMACHI ASCTYPJi OKbITY
aaicTepimeH ynnecimai 6onfaHaa, OKyLWbIIapAbiH Oinim AeHrenid apTTbipy YWiH €H Konanabl ajic
peTiHae KapacTbipblnadpl [3]. Xamug, C.A. sKaHe apinTecTepi e3 3epTTeyiHae $p13MKa NaHiH OKbITYAa
PhET cumynaumanapbiH OMbIH TYPIHAET OKY KYpasbl PeTiHAE KONJaHYAbIH TUIMAINIriH Taxipnbenik
TypAe 3epTTereH. ABTOpAap CTYAEHTTEePAiH TaHbIMAbIK 6enceHainirii  apTTbipyaa PhET
CUMYNAUMANAPbIHBIH, MaHbI3bl 30p eKeHiH KepceTepi. 3epTTey bapbicbiHaa PhET KonaaHbinFaH
TONTafbl CTYAEHTTEPAIH, OKY ETICTIKTEPI MEH MaHre AereH Kbi3blfyLblAblFbl ASCTYPAI aAaicneH
OKbITbI/IFAH TOMMEH CanbICTbIpFaHAA aHafyp/biM KOfapbl OONFaHbl aHbIKTanAbl. ABTOpAap
KBa3uTaxipnbenik agiciH (quasi-experimental method) KonaaHfaH. 3epTrey 6apbicbiHAa andbiH
ana TecT (pre-test) »kaHe KeMiHri TecT (post-test) »Kyprizinin, eKki TONTblH HaTUXKenepi
CTAaTUCTUKANbIK TacinaepMeH canbicTbipbinFaH (t-TecT) [4]. Byn aaic PhET cMmynsuMACHIHbIH,
THiMAINIri HaKTbl CaNbICTbIpyFa MYMKIHAIK bepeni, ananga 3epTTey  TOAbIK
paHaoMM3aUmMsaNaHbaraHabIKTaH, OHbI «quasi» Aen atanabl. An bermypagos L. ©3 makanacbiHaa
FbINbIMAbI  OKbITyZda 6inim  Bepy TeXHONOrMSANAPbIH, COHbIH ilWiHAE OWbIH 3/1EMEHTTEpIH
KONJaHyAblH, TEOPUANbIK Heridgepi KapacTbipbliadbl. ABTOp Oinim anywbinapablH, FblabiMK
KyOblNbICTapabl TYCiHYi MEH BM3yann3auUMACbIH KeHiNAeTy MakcaTbiHAa UMPPAbIK Kypanaapabl,
CUMYNALUMANAPAbI XKaHEe MHTEPAKTUBTI NaaTPopmanapdbl OKY MPOLECIHE eHri3y KaXKeTTiriH aTtan
eTeni. ABTop 6inim Gepy canacblHAafbl 3amaHaym TeXHONOrMANApAbl, COHbIH, illiHAE OWbIH
TEXHONOTMANAPLIH, WMHTEPAKTMBTI OKbITY Kypandapbl, CaHAblK pecypcTapAbl KOAAaHyAblH,
NeaarornkablK KaHe MNCUXONOTUANbIK achneKTinepiH fbiAbiMn 3aebueTTepre cymMeHe OTbIpPbIn
TanparaH [5].

CoHbIMEH, remudurKaLmanaHFad OKbITyabliH OipKaTap apTbiKLbIAbIKTapbl 6ap. bipiHwioeH,
OKY YpAiciHe ynannap meH besriwenep Tapi3i OMbiH 3N1EMEHTTEPIH EHTI3Y OKbITYAbl KbI3bIKTbl €TiM
acayadplH, TMiMA[ Konbl peTiHae ganengedai. OMbIH MexaHU3MAepi OKylibliapFa 0napAbiH
METICTIKTEPI MEH MKEeTICTIKTEPiHIH, KepiHeTiH benrinepiH ycbiHa OTbIPbIM, OKY MapanaTtrapbl peTiHae
apekeT eTei. MyHAalM Tacin OKy MaTepuaiblH KaKCbl MeHrepyre faHa emec, COHbIMEH KaTtap
anblHFaH  binimai  emipnik  KaFdannapaa  nanganaHyfa  KYAWbIHLICTBI  apTTbipagbl  [6].
FeMMNUONKALMAHBIH, eKiHWIi MaHbI3abl acneKTici — KOMaHAanblK pyx MeH YXbIMAblK TabbICTbl
NaMbITyFa KOcCaTblH yaeci. *eke *eTicTikTepre 6aca Hasap ayaapbin KaHa KoMmal, KoMaHAaHbIH,
afNfa KOWFaH MakcaTblHa Kapal anmbl ifrepineyiHe biknana eTeTiH AOCTblK, O3CeKenecTiKTi
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bIHTANAHABIPY aPKbIAbl Ky3ere acbipblnadbl [7]. TedMUbUKaUMAHBIH, ywiHWi acnekTici 6yn
KaHAWbINABIK MeH WblFapMallbliblk KabineTrepai AambiTyFa uTepmeneyi 6onbin Tabbinca,
mepmiHuwi MaHbI34bl aCMNEKTiCi — Kepi BannaHbICTbl TUIMA] YMbIMAACTbIPY KaHE OKYLLbLAAPAbIH OKY
iC-apeKeTiHiH TMiMAiNIriH Tanaay yYpAaiciH easyip kywenTy. OKyLWbINAp a3 ynan xuHaraH kesae, oyn
ONapAblH, KET/TYiHE KoHEe AamMyblHa eCiK alWaTblHAbIFbl Typaibl HAKTbl CUTHAN PETIHAE Kbl3MeT
eteni. OMbIH TyYpiHAEri OpTa NPOrPecTi KaJiaFanan, KOCbIMLLA KYMbIC iCTeYAi KayxKeT eTeTiH TyCTapab!
aHbIKTayFa »Kafaam Kacanapl, byn e3 KeseriHae oKyLWbIHbIH AafAblAapblH ¥KaKCcapTyFa biknan eteqi
[8].

MaTepuangap meH agictep

«OnTMKa» O niMiH  OKbITyAa OMblH  TEXHONOTMANAPbIH  KOAAAHYy  3iCTeMECiH
KapacTbipalblK. Herisi onTKka — abcTpakTini, TEOPUANDBIK KaHe Kenae TYCiHIri KuMblH 6onaTbiH
dur3mKaHbIH 6ip Henimi. HapbIKTbiH Tapaybl, WaFblaybl, CbiHYbI, MH3aNap, ONTUKA/bIK Kypanaap
cekinaj TakblpbIiNnTapabl OMbIH apKbl/ibl TYCIHAIPY OKYLUbLAAPFA KMbIH MaTepUanbl XeHin api ecte
KanapablK Typae Kabblngayra MymKiHAIK 6epegi.

«OnTHKa» Benimi HboMblHWaA Herisri yrbiMAaapabl KanbiNTacTbipy VIUiH, angblMeH OHbIH,
KYPbIbIMABIK, BeniMOePiHiH XiKTenyiH KapacTbipalblK (1-cypeT):

1. TeoMeTpuANnbIK ONTUKA — KAPbIKTbIH, TONKbIHAbIK JHE KBAHTTbIK TabufaTbIH
€CKEePMECTeH, OHbIH, OipTeKTi Mmenaip opTanapAa Ty3YCbI3blKTbl Tapany 3aHAblAbIKTApPbIH
3epTTeNTiH ONTUKaHbIH Benimi.

2. TONKbIHAbBIK OMNTMKA — XKapbIKTbl 3/1EKTPOMArHUTTIK TO/KbIH peTiHAe KapacTbipbim,
OHbIH, TONKbIHABIK KacneTTepi ©OalKanaTblH KybbinbicTapapl (Andpakumsa, wnHTepdbepeHums,
nonapusauma, AMcnepcua) 3epTTenTiH oNTUKaHbIH 6enimi.

3. KBaHTTbIK OMTMKA — apblKTblH, Tapaaybl MeH 3aTneH opeKeTTecy npouecTepiH
doToHAAp (KapbIK KBAHTTAPbI) afblHbl TYPFbICbIHAH 3€PTTEMTIH ONTUKaHbIH OeniMi.

1-cypeTTe onTunKa 6eniMiHiH, KypblibIMAbIK DeniMAepiHiH, *KiKkTenyi KepceTinreH.

OonTuKanbiK, 6iniMHIH Herizaepi

XKapbIKTbIH

TY3YCbI3bIKTbI

Tapany

3aHAbINbIKTapbIH

3epTTey

XapbIKTbiK ONTUKanbIK,
2 TONKbIHABIK, =

KacueTTepiH 3epTTey TYCIHIK

XKapbIKTbIH
3 KBaHTTbIK,
TaburaTblH 3epTTey

1-cypeT. ONTUKaHbIH, KYPbIAbIMAbIK benimaepi

Kofapblaa aTanfaH KypblbIMabIK 6eniMaepaiH iliHAe reoMeTPUANbIK ONTUKA KaPbIKTbIH,
TapanyblH Kapanambim GU3MKaAAbIK MOAeNbAep HerisiHae TyCiHAipyre MyMKiHAIK 6epegi,
COHABIKTaH angbiMeH ocbl benimre TokTanambi3. OKy NaHi BOMbIHLLG OKY KYKTEMECIHIH, Kenemi
«KasakcTaH PecnybamnKkacbiHaarbl »aansl opta 6inim 6epyaiH, VAriiK OKy »ocrnapnapbiH 6ekity
Typanbl» KasakctaH Pecnybimkachl binim »aHe FbiibiM MUHUCTPIHIH, 2012 XblAfbl 8 Kapalaaassl
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Ne 500 bynpbifbiMmeH BeKiTinreH YArinik oKy »ocnapbiHa 6annaHbICTbl «[€OMETPUANbIK ONTUKa»
HeniMHIH 8-CbIHbIMKA apHaifaH HEeri3ri TakblpbINTapbiH aTan eTemik [9]:

e HKapbIKTbIH TY3YCbI3bIKTbl Tapanybl;

e HKapbIKTbIH LWAFbIAY 3aHbI;

e HKapbIKTbIH CbIHY 3aHbl;

e JlnH3zanap;

e OnNTMKabIK acnanTap »KaHe ONTUKaNbIK KyNenepiH KoNaaHblaybl.

2-CypeTTe reoMeTpUAbIK ONTUKA BeNiMiHiH HEri3r TaKblpbINTapbl KEPCETINTEH.

FeoMeTpusANbIK ONTUKaHbIH HEri3ri TaKkblpbinTapbl

YKapbIKTbiH,
TY3YCbI3bIKTbl
Tapanybl

XXapbIKTbIH
Lafblnly 3aHbl

FeoMeTpUAnbIK
onTuka

YKapbIKTbIH,
CblIHY 3aHbl

JluHzanap

OonTuKanblk,
Xynenepain
KongaHbiNybl

2-cypeT. «[eoMeTpPUAIbIK ONTUKa» BeniMiHIH TakblpbiNTapbl

Ocbl TaKblpbINTapAbiH, ilWiHeH «MapblKTblH CbIHY 3aHbl» TakblpblOblH TaHAan asbin
cabaKTblH op Ke3eHiHe HannaHbICTbl OMbIH TYP/EPIH KapacTbipalblK. ANZAbIMEH OCbl TaKblpbImn
HoMbIHLIA KilLKeHe Tanaay »acan eTemnik.

HapbIKTbIH, CbIHY 3aHbl — PU3NKAHbIH ONTMKa BeniMmiHAeri MaHbI3abl TaKblpbiNTapabiH Bipi.
Byn 3aH »KapblKTbiH Oip opTagaH ekiHwi opTara eTKeHAe OafbiTblH ©3repTy KyOblabICbIH
cunatTanabl. OHbl TYCIHY VLILiH BipKaTap Heri3ri yrbiMaapabl MeHrepy Kaxet. Onapra:

Tycy 6ypbiwbl (a): Hapbik coayneciHiH eKi opTaHblH LWeKapacbiHa TyCKeHAe, Tycy
HYKTEeCIHAETI LeKapara NepneHamnKyaap Tycy Hopmaai MeH TYCKEH Cay/e apacbiHaasbl Oypbiwl. On
YapbIKTbIH, OpTara Kasan TyCin TypFaHbliH KepceTed.

CbIHy 6ypbiwbl (y): *apblk CayneciHiH eKiHWi opTafa 6TKEHHEH KeliH, CON TYCy HYKTECIHAETI
HOPMa/lb MEH CblHfaH Cay/sie apacbiHAasbl Oypbill. byn 6ypblll KapbliKTbiH OafbiThl Kanan
e3repreHin bingipeai.

CbIHY KepceTKiwi (n): OpTaHbIH, *KapbIKTbl CbIHAbIPY KabineTiH cMnatTanTbiH Wwama. On
YapbIKTbIH, BaKyymAafbl blAAAMAbIFbIHbIH, CONM OPTafafbl KblNAAaMAbIFbIHA KATblHACbIHA TeH,
(n=c/v). OpTypAi opTanapAblH, CbiHy KepCceTKiWwTepi apTypAai 6onaabl (Mbicanbl, aya ywiH n=1, cy
yWwiH n=1.33, woiHbl ywiH n=1.5). Okywblnapra 6yn MaHAEPAiH, HENIKTEH apTYP/i EKEeHiH aHe
OHbIH, *XapPbIKTbIH CbIHYbIHA Kanam acep eTeTiHiH TYCIHAIPY MaHbI3Abl.

ONTUKaNbIK TbIFbI3AbIK KaPbIK VLIIH OpPTaHblH, «Tbifbl3AblIFbIH» OingipeTiH yibim. CbiHY
KepCeTKilWi }KOofapbl OpTa ONTUMKANbIK Tbifbl3AbIfbl }KOFapbl 60bIN CaHanadbl. KapblK ONTUKANbIK,
TbIfbI3AbIfbl @3 OPTaZaH ONTMKANbIK TbIfbI3AbIFbl KON OpTafa 6TKeHAEe HOPManbfa Kapan CbiHaabl,
aN KepiCiHWe eTKeHAe HOPMaibAaH KallbIKTanabl.

CHenn 3aHpbl (CbIHY 3aHbl): *KapbIKTbIH, CbIHYbIH MaTEMATUKAbIK TYPAE CUNATTANTbIH Heri3ri
3aH,. On Keneci popmynaHbl 6ingipea;:

msina =n,siny .
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Byn 3aHAbl TYCiHY OKyllblnapfa ecentep LblFapyfa KaHe XKapblKTblH CbiHY KYOblabICbIH
TepeHipekK Tangayra MyMKIHAIK bepegi.

Okyuwblnapra 6yn yrbiMaapabl TUIMAT MEHTEPTY YLWiH ASCTYPAI d4iCTEPMEH KaTap, OMbIH
TEXHONOTMACBIH KOJIAAHY OKbITY MPOLECIH KbI3bIKTbl 9pi ecTe Kanapablk etei. An cabakTbiH, ap
Ke3eHiHAe OMbIH 31eMeHTTepiH KOAdaHy OKylUbliapabiH 6enceHainiriH apTTbipbin, TaKblPbINTbI
KEeHiN MeHrepyiHe biknan eTeai.

1-kecTe. CabaKTblH ap Ke3eHiHae OMblH 31eMeHTTePIH KoadaHy

CabaKTblH, Ke3eH;

OiblH Typi

bepinetiH Tanceipma

MeHrepineTiH
yFbiMaap

K bI3bIFYLLbILIKTbI
0ATy

«Kim *Kblngam?»
WHTEPaKTUBTI
BMKTOPUHA

MNpe3eHTaumAaLaFbl
yALIbIKTapAaH cypakTap
TaH/Ja/biMN, OKYLbLAAP XKayan
bepeni: KapblK AereHimis He?,
OnTuMKanblk KybblabicTapFa He
aTaabl?

RapblK, ONTUKANbIK,
KyObl/ibiCTapFa
wony

aHa cabaKTbl

«CeH bineciH, 6e?»

PhET cumynsaTtopbiHaa

Tycy 6ypbiwbl, CbiHY

3aHblH Tekcepy: bypbiwTapab!
eHri3in, rpaduK cbi3y apKblbl
TOYEeNAdiNiKTi aHbIKTay

MeHrepTy YNTbIK Tancbipma | Taxipmnbe »acay: Kapblk, BypbiLbl, CbiHY
COYNECiHIH apTypAi beTke KepceTKiwi, CHenn
TycyiH Bakblnay, 3aHbl
OypbllTapAblH ©3repyiH
3epTTey

Bekity Excel Tancbipmacsl | Excel-ge kecte Kypbin, Snell CbIHY Bypbllbl, Tycy

OypblLbl, CbiHY
KepceTKiwi, CHenn
3aHbl

KopbITblHABINAY

«CamkecTeHajip»
OWbIHbI

KapTouKanap apKblabl 3aH,
3/IEMEHTTEPIH COMKeCcTeHAipy:
Tycy bypbiwbl — a, CbiHy
Bypblwbl —y, OpTa
KepceTKiWwTepi — Ny, N,

Tycy 6ypbiwbl, CbiHY
BypbiLbl, CbiHY
KepceTKiLli,
OnTuKanbIk,
TbIFbI3AbIK,

Pednekcun

«Cmalnunk Tanaa»

dKpaHaa cMalanKTep
kepceTinedi. OKylwblnap e3
KOHIN-KYMi MeH TyCiHy
AeHremniHe Kapa CManank
TaHaanabl

©3iH-e3i baranay,
CabakTbl capanay

1-kecTenie KapbIKTblH CbIHYbl TaKblpblObiHAAFbl CabaKTblH KyPbIJIbIMbIH CMMATTANTbIH
»ocnap b6epinreH. OHaa ap cabak KeseHiHae He icTeneTiHi, Kanaan oMbl TYPi KOMAaHblAaTbIHbI,

KaHZal Tancbipma OepineTiHi

KepCeTinreH.

1. KbI3bIfYWbINbIKTbI OATY Ke3eH;
Makcatbl: OKyLWblNapAblH Ha3apblH cabakKa ayAapy, Kbi3blFyLWblNblFbiH OATY.
OWbIH Typi: «KiMm Xbingam?» (MIHTEpPaKTUBTI BMKTOPMHA) OMblHA apKbl/bl, OKYLUblIapFa

npeseHTaumnsagaH

Ke3oencoK  yAllbIKTapaarbl

)KOHEe OKylblIap KaHAaW yFbiMAapabl

cypakTapapbl

KOWbIn,

MEHIepeTiHI  HaKTbI

TaKblpbiNKa  AereH

KbI3bIFYLLbIbIFbIH OATbIN anambi3. Mbicanbl: « KapblK AereHimisa He?», « ONTUKabIK KyOblibiCTapFa

He KaTabl 7.
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2. aHa cabaKTbl MeHrepTy Kes3eHi

MakKcaTbl: aHa yFbIMaapabl MEHTEPTY (*KapbIKTbIH, CbiHYbI, CbIHY BYPbILLbI, TYCY BYpPbILLbI,
CbIHY 3aHpbl).

OWbIH Typi: «CeH bineciH 6e?» (MHTepaKkTUBTI *yNTbIK Tancbipma) OKyLblNapFa BUPTYanbl
Toxipnbe »acanTblH nnatdopma (Mbicanbl: PhET Simulation) 6epy apKpiabl KynneH opbiHAaY.
Mbicanbl: "apbIKTbIH TypAi 6eTKe Tycyi KesiHae bypblluTapabiH e3repyiH 6aKkplnay, Kam Kesae CbiHy
OypbiLbl eH, yAKeH 6ONATbIHbIH aHbIKTaY.

Material (Ar_ [a]

Intensity 8

3. bekiTy KeseH,

MakcaTbl: TaKblpbINTbl MEHrepy AeHreniH aHbIKTay.

OWbIH Typi: Excel-ae Tycy *aHe cbiHy bypbiLbl HoMbIHLA KecTe Kypbin, Snell 3aHbIH Tekcepy.
padmK cany (bypbilTap MEH CbIHY KepceTKiWTepiHiH, bannaHbIchl).

=SIN(E10*F10)/G10

E E G H
Tycy 6ypbiwbi (01) nl n2 CbIHy 6ypbiwbi (62)
15 1 1,52 0,43
30 1,33 2,42 0,33
45 1,31 1 0,67
60 1,5 1,31 0,68

4. KopbITblHABINAY Ke3eH,

MakcaTbl: binimai NbiCbIKTay, KaTenikTepai Ty3eTy.

OWbIH Typi: «CatikecmeHOip». KapTouKkanap apKblibl 3aHHbIH 3/1€MeHTTepiH (Tycy bypbiLlbl,
CbIHY DYpbILLbI, TYCETIH OPTa, CbIHATbIH OPTa) COMKECTeHAipy.

115




XapblK,
ThIFbI3AbIFbI
a3 opTagaH

ThIFbI3ABIFLI KON

opTara eTkeHae

KemerimeH
backa oprara caynenepaiy,
oTKeH cayne.. [ Tapany 6afbiTbiH
Aen atanagpl esreptyre,

XUHaKTayFa
6onanbl

CblHy 6ypbiLubl

npuama

OpTaHbIH,
CblHY
KepceTKilli

CblHFaH
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CbiHy 6ypbiLubl
90 rpapycka
TeH 6onFanaa
Tycy 6ypbiLubl

CblHafbl

Tonbik,
LIaFbINYAbIH,
LIEKTIK
OypblLLbI

y 6ypbliLbl

ceyne

Xayantapgbl xi6epy

5. Pedbnekcus
MakcaTbl: CabaKTa He yiipeHreHiH capanay, e3iH-e3i bafanay.

OnbIH Typi: «Cmannnk TaHaa». dKpaHaa TYpPAi CMalAMKTep KepceTineai (, , @).
OKyLUblNAP ©3 KOHiN-KYMi MeH TYCiHY AeHreniHe calt CMalanK TaHaanabl.

Tycinbedim

Tycindim

Hatu»kenep meH Tankpinaynap

OWbIH TeXHOIOrMANAPbIH OKY NpoueciHae KOoAAaHYAbIH TUIMAAITIH aHbIKTay MaKcaTbliHa
EeTy VYWiH nefarorMkanblK SKCNEePUMEHT KYPridinin, eki Typai TonTbiH 6Oinim HaTuKenepi
canbICTbipblndbl. MNeaarornkanbik 3KCNEPUMEHTTIH eKi Typi — alblpMallbliblKTel Bafanay »KaHe
inrepineywinikti 6aranay 6ap eKeHiH eckepe OTbIPbIM, amblpMallblibiKTbl 6afanay Kputepwui
TaHganabl. 3eptrey 6apbicbiHaa MaHH-YUTHUAIH U-Kputepwuiti saaici konaaHbinasl [10]. byn saicTin,
TaHganfaH cebebi — 0N eki Tayenci3 TONTbIH, PaHITIK MINIMETTEPIH CanbICTbipyfa apHanfaH
napameTp/ik emMec CTaTUCTUKanbIK a4ic 6bonbin Tabblnaabl. byn agic manimeTTepaiH, KanbinTbl
TapanyblHa Tayenai 6oamai-aK, HaKTbl aiblpMallblibIKTapabl CeHiIMAI Typae 6aranayfa MyMKiHAIK
6epai.

AnmaTtbl Kanacbl, 9n-®apabu aTblHAAFbl MaMaHAAHABIPbIAFAH  AUUENIHIH - 8-CbIHbIN
OKYLUbIIApblHA  FbIbIMM  3€pTTey KYMbICbl OOMbIHLWA  3KCNEepUMeHT Kyprisingi. OnbiH
TEXHONOTMANAPbIH KONAAHFAH SKCMNEPMMEHTTIK TON neH ASCTYPAi S4iCneH OKbITblNFaH DaKbliay
TONTapbl CanbICTbIpbIAAbl. EKi TONTbIH, COHFbl OaKplnaydaH KuWHafaH Oinim KepceTKiwTepiH
UHaKTan, onapabl paHr peTiHAe KapacTblpbladbl.

30 OKyLWbIHbIH, COHbIH, iWiHAE OMbIH TEXHONOTMANAPbIH KONAAHFaH 8 «A» CbiHbIObIHAH 15
OKYLLbI KaHEe ASCTYPAi OKbITY d4iCiH KoNaaHFaH 8 «b» CbiHblObl BOMbIHLIA 15 OKYLLUbIHbIH, COHFbI
bakblnayaaH anfaH 6aranapsl 2-kectede 6epinreH:
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2-kecTe. CoHfbl BakblnayaaH anfaH bafanapsl

OKywwbl Ne bafacol Tobbl | OKyuwbl No baracol Tobbl
1 9 A | 16 8 b
2 10 A | 17 6 5
3 8 A | 18 7 3
4 9 A | 19 8 3
5 10 A | 20 7 5
6 7 A | 21 5 5
7 6 A | 22 7 5
8 9 A | 23 6 3
9 10 A | 24 7 3
10 8 A | 25 6 b
11 7 A | 26 8 5
12 10 A | 27 5 5
13 6 A | 28 7 3
14 9 A | 29 6 3
15 5 A | 30 5 b

ANAbIMEH CTAaTUCTUKANbIK FMNoTe3anapabl TYKblpbiMAAMN anamblK:

HO: «EKi TaHAaMaHbIH Tapanybl bipaen (SFHK, TONTap apacbiHAA@ alblPpMaLLbI/IbIK, $KOK)»;

H1: «EKi TaHOamaHblH, Tapanybl 9pTypai (AfHW, TOMTap apacbiHAa aWTap/ibiKTal
alblpMallblNbIK Bap)»;

Bapnbik baranapabl 6ip KaTapFra KuHan, eH KiliciHeH 6bactan Hemipnenmis. CoaaH KemiH
9P CbIHbINTbIH, HATMXKENEePiH paHrifenmis. 8 «A» CbiHbIObI VWIH paHrTapAblH, KOCbIHAbICHI:
R1=297,5; 8 «b» cbiHbIObI YWiH paHrTapAblH, KOCbIHAbICHI: R2=167,5 60n4b!.

U-KpUTEPUiHIH IMNUPUKANbIK MBHIH ecenTemiK:

nx-(nx+1)_T :15.15+15(15+1)

U=n-n,+ -297,5=47,5.

Kecte OolbiHWa U-KPUTEPUMIHIH, KPUTMKANbIK M3HI 64-ke TeH, 6ongabl. AnbiHFaH
IMMNUPUKANBIK MOH Oy KPUTUKANbIK MOHHEH Killi 6onfaHAbIKTaH, Henaik rmnotesa (HO) »KoKKa
Wwbirapbinaabl. CoHAbIKTaH, 6anamans! runotesa (H1) KabblnaaHaabl. backalla anTKaHaa, OMbIH
TEXHONOTMANAPbIH KONAAHY A3CTYPi OKbITY diciHe KapafaHAa OKyllblAapAbliH 6iniM canacbiHa
aFbIMAbIpaK acep eTedi AereH KOPbITbIHAbIFA KeeMis.

Anariga Oyn TYXKbIPbIMHbIH, LibIHAMbIAbIFbIHA CeHiMai 60ny yiWiH, p-MaHiH (p-value)
ecenTen, HIaTWMKeNepAiH CTaTUCTUKA/bIK MaHbI3AblAblFbIH HaKTblAaMMbI3. Byn yuWwiH anabimeH
HOPMa/lb KybIKTay 9/iCIH KONAaHa OTblpbIN Z-CTaTUCTUKaHbI ecenTemiz. On yiliH U-KepceTKilliHiH,
KYTINETIH L4, OpTalla MaHIH XaHe Oy, CTaHOapTTbl aybITKYbIH TabybiMbI3 KaXKeT:

n-n, 15-15
=———==——=112,5
Hy > B

117




I Proceedings of the 10th International Scientific Conference

GU:\/nlnz(n1+n2+l):\/15-15(lf+15+l): 58105 ~ 24.1

12 2
Z HOPManb XKYbIKTaydbl ecenTemik:
U-p, 47,5-112,5
o, 241
EKi aKTbl TeKcepy Ke3iHae Z MaHiH p-MaHiHe altHanablpambi3.
Z =—12.696 bonfaHaa, 6ip *KaKTbl p-MaHi:
p = 0,007.

p =0,007 maHi 0,05-TeH a3 (p < 0,05), AFHK Henaik rmnoTesa (HO) »KokKa wWhifapblaagbl. by
8 «A» aHe 8 «b» CblHbINTapbl apacbiHAafbl HiNiM AeHrennepiHae anTapAbiKTal alblpMaLLbIbIK,
H6ap ekeHiH KepceTei. OMbIH TeXHONOrMANAPbIH KondaHy (8 «A» CbiHbIObI) OKyLIbINAPAbIH Binim
canacblHa ASCTYP/i 94iCKe KapaFaH/a *KaKCblpaK acep eTea.

Z= -2,696 -

KopbITbIHAbI

®ur3MKaHbl OKbITYAa OMbIH TEXHONOTMANAPbIH KOAAAHY OKYLbINAPAbIH MaHre JereH
KbI3bIFYLUbIAbIFbIH aPTTbIPYAbIH, TaHbIMAbIK OenceHAinirin KywenTyaiH »aHe 6inim canacbiH
OfapblaaTyAblH TMiIMA[ aaicTepiHin, bipi ekeHi ganenaeHmi. 3epTTey HaTUXKeNepi KepceTKeHaen,
OMblH 3/1eMEHTTEPIMEH YbIMAACTbIPbIFaH cabaKkTap OKyLWblIapAblH NOrMKanbiK onay KabineTiH,
TOMMEH XYMbIC iCTey AafAbICblH KOHE OKY MOTMBALUMACBIH AaMbITyFa OH 9Cep eTefi. 9cipece
abCcTpaKTiNi KaHe Kypaeni TakbipbinTapaa, Mbicanbl, «OnTuka» benimiHae reimuduKkaums aaiciH
KonaaHy 6inimai meHrepy npoueciH KeHinaeTin, OHbl ecTe cakTay TWIMAINIriH apTTbipadbl.
CTaTucTuKanblK  Tangay  (MaHH-YUTHUAiH — U-KpuTepuii  KaHe  Z-CTaTUCTWUKachl)  Byn
alblpMaLLbIIbIKTbIH, CTaTUCTUKANbIK TYPFblAa MaHbI3Abl eKeHiH pacTaabl (p = 0,007 < 0,05). byn
OMbIH TEXHOIOTMANAPbIHLIH, OKbITY YAEpPICiHAE HRTUXKeAi Kypan 60ona anaTbiHbIH A2nenaenai.

CoHbIMeH, GU3MKaHbl OKbITY[a OWbIH TEXHOJIOTMANAPbLIH KYWeni api maKkcaTTbl Typae
KonaaHy — 6inim canacblH apTTbipyfa bafbiTTanfaH 3amaHayun, TMIMAI aaicTemenik Tacin 6onbin
Tabblnagbl.
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AZERBAIJAN TURKEY STRATEGIC
COOPERATION AND ITS GEOPOLITICAL
EFFECT
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Summary

The strategic partnership between Azerbaijan and Turkey has recently generated significant
geopolitical effects both bilaterally and regionally. This cooperation is rooted in historical-cultural
ties, joint energy and transportation projects, military-political alliances, and mutual support in
humanitarian fields. The article analyzes the stages of cooperation development, joint projects in
energy and transportation, strategic military alliance, geopolitical shifts in the region, and
humanitarian aspects. Ultimately, the importance of the Azerbaijan—Turkey tandem in the South
Caucasus, the Turkic world, and global energy security is emphasized.

Keywords: Azerbaijan-Turkey cooperation, strategic partnership, energy security, transportation
corridors, military alliance, Shusha Declaration, South Caucasus, Turkic Council, regional
geopolitics, humanitarian cooperation.

Introduction

Relevance and purpose of the article. The rapid deepening of strategic cooperation between
Azerbaijan and Turkey has entered a new stage, especially against the backdrop of geopolitical
changes in the region over the past decade. The period after the 2020 Karabakh war has increased
the importance of the Baku-Ankara alliance at a time when competition between regional powers
has become even more acute. At the same time, the Middle Corridor initiatives, the development
of energy and transport infrastructure, the activation of the Organization of Turkic States, and
expectations for the Zangezur corridor make this cooperation strategic not only at the level of
bilateral relations, but also from a regional and global geopolitical perspective. In this regard, the
relevance of the article is due to the need to analyze Azerbaijan-Turkey relations in the context of
ensuring peace and stability in the region, energy security, diversification of transport routes, and
the reshaping of the regional balance of power.

Purpose of the article. The aim of this study is to examine the stages of formation of
strategic cooperation between Azerbaijan and Turkey, its main directions, and the geopolitical
impacts of this cooperation in the South Caucasus and the wider Eurasian space, and to
systematically assess the consequences of this model in terms of regional security and integration.
The strategic cooperation model formed between Azerbaijan and Turkey has become one of the
main factors shaping not only bilateral relations, but also the general geopolitical architecture of
the region. These relations, which have developed from fraternal relations to strategic
partnership, are yielding important results in areas such as energy security, military cooperation,
transport corridors, and regional balance. Especially after the Second Karabakh War in 2020, this
cooperation has entered a new stage.
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Historical Context and Formation of Cooperation. The basis of Azerbaijan-Turkey relations

is a deep historical, cultural, and linguistic unity. In addition to having common ethnic-cultural
roots, religious and spiritual values, both peoples have also united around the ideas of a common
national struggle since the end of the 19th century. Especially at the beginning of the 20th century,
during the Azerbaijan Democratic Republic, the main political foundation of these relations was
formed, and the participation of the Caucasian Islamic Army under the command of Nuru Pasha
in the liberation of Baku in 1918 was the first real example of military-political solidarity between
the two peoples [8 ].
With the restoration of Azerbaijan's state independence in 1991, relations between the two states
entered a new stage. Turkey, in addition to being the first state to recognize Azerbaijan's
independence, also opened its first embassy in Baku. Since 1992, bilateral political, economic,
military and humanitarian relations have been developing consistently. The main goal at this stage
was mutual economic support, the establishment of diplomatic relations and the establishment
of the foundations of cooperation in the field of security.

The “Treaty on Strategic Cooperation and Mutual Assistance” signed in 2009 raised
Azerbaijan-Turkey relations to a higher level from a legal and institutional perspective. This
document established the obligation of both states to provide mutual assistance in matters related
to each other’s sovereignty, territorial integrity and national security and showed that relations
had gone beyond the framework of friendship and brotherhood and had become strategic in
nature [3].

Joint projects in the energy sector, in particular the Baku-Tbilisi-Ceyhan (BTC), Baku-Tbilisi-
Erzurum (BTE) and the Trans-Anatolian Gas Pipeline (TANAP), played a major role in strengthening
relations. These projects have made Azerbaijan and Turkey not only economic partners, but also
key participants and guarantors of energy and transport security.

The victory of the Azerbaijani Army in the Karabakh War in 2020 and the diplomatic and military-
political support provided by Turkey in this process have further changed the nature of relations.
The “Shusha Declaration” signed in Shusha in 2021 formalized the strategic alliance of the two
countries. This document, in addition to further strengthening mutual defense and military
cooperation, also sent an important political message for the integration of the Turkic world. Thus,
Azerbaijan-Turkey relations have transformed from friendship into a strategic alliance over time,
and this alliance has had a significant geopolitical impact in the South Caucasus, Central Asia, and
the Eurasian space as a whole.

The historical roots of Azerbaijan-Turkey relations are built on deep cultural, ethnic, and
linguistic unity. Turkey, the first state to recognize Azerbaijan's independence in 1991, has
provided unequivocal support for Azerbaijan's sovereignty and territorial integrity from the very
first day. The “Treaty on Strategic Cooperation and Mutual Assistance” signed in 2009 put these
relations into a legal framework and elevated the relations to a strategic level [3].

Partnership in Energy and Transport Security. One of the most important pillars of strategic
cooperation between Azerbaijan and Turkey is the system of common interests and projects
formed in the field of energy and transport. This cooperation aims not only at the economic
development of the two countries, but also at ensuring energy and logistical security between
Europe and Asia. While Azerbaijan plays the role of a major producer and transit country in
exporting the region’s energy resources to Western markets, Turkey serves as its strategic route
partner and gateway to the market.

Cooperation with Turkey in the field of exploitation and export of Azerbaijan’s rich
hydrocarbon resources has become a main pillar of energy diplomacy, starting with the Baku-
Thilisi-Ceyhan (BTC) oil pipeline project in the late 1990s. The BTC project, which was
commissioned in 2006, created an alternative energy corridor from the Caspian Sea basin to the
Mediterranean, giving the Azerbaijan-Turkey tandem a strategic advantage [18]
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This line was followed by the Baku-Thilisi-Erzurum (BTE) gas pipeline, which ensured the export of
natural gas from Azerbaijan’s Shah Deniz field to the world market via Turkey. The culmination of
energy cooperation was the Trans-Anatolian Gas Pipeline (TANAP), which was commissioned in
2018. The TANAP project is a key component of the “Southern Gas Corridor” that transports
Azerbaijani gas to Europe and is an important geopolitical project that serves to diversify energy
resources. Through this project, both Azerbaijan and Turkey have gained the status of guarantors
of Europe’s energy security [19]. As in the energy sector, Azerbaijan-Turkey cooperation in the
transport and logistics sector is developing within a strategic framework. The Baku-Thbilisi-Kars
(BTK) railway line, which was opened in 2017, forms the main link of the Middle Corridor
connecting Asia and Europe. Through this project, both cargo and passenger transportation are
carried out more efficiently, quickly and safely. The BTK project is also gaining relevance as an
alternative route for China-Europe freight transport and creates an opportunity to adapt to the
“One Belt, One Road” initiative.

The Zangezur corridor project, which is currently on the agenda, is further deepening this
cooperation. If this corridor is fully implemented, a direct land transport connection will be
established between Azerbaijan and Turkey, and the route passing through Nakhchivan will
become a strategic corridor connecting Turkey with the Central Asian and Chinese markets. At the
same time, this will form a new balance of power in the transport architecture of the South
Caucasus and strengthen Azerbaijan’s role as a transit hub in the region [1].

The security of energy and transport infrastructure is a priority area for Azerbaijan and
Turkey. The parties are working together in this area in terms of cybersecurity, joint measures
against sabotage risks, border security and regional stability. After 2020, coordination between
the two countries has also deepened on issues of military and technical protection of energy
facilities.

Thus, Azerbaijan-Turkey cooperation in the energy and transport sectors has become a
multidimensional model of joint action that serves not only economic benefits, but also
geopolitical shifts, strategic interdependence and regional integration.

Cooperation in the energy sector between Azerbaijan and Turkey has become one of the
main pillars of energy security in the region. TANAP, BTC and BTE projects, in addition to being
alternative energy routes for Europe, have also increased the geopolitical weight of the two states
[19]. Projects such as the Middle Corridor and the Zangezur corridor take cooperation to a new
level of regional integration.

Strategic Alliance in the Military-Security Field. Military cooperation between Azerbaijan
and Turkey has in recent years moved beyond the technical-training level and has risen to the level
of a deeper strategic alliance. This cooperation not only strengthens the national defense
capabilities of the two states, but has also become one of the main geopolitical factors changing
the balance of power in the South Caucasus and the immediate region.

Treaty basis and legal foundations. The legal basis of military cooperation is the “Treaty on
Strategic Partnership and Mutual Assistance between the Republic of Azerbaijan and the Republic
of Turkey”, signed in 2010. This document contains the principle that a threat or attack against
the security of one state is also directed against the other. This in fact expresses the obligation of
collective defense and creates a bilateral security umbrella in a format similar to Article 5 of NATO
[4].

Shusha Declaration and the strategic stage. The “Shusha Declaration on Alliance between
the Republic of Azerbaijan and the Republic of Turkey”, signed in Shusha on June 15, 2021, brought
this cooperation to its peak. The declaration covered issues such as expanding cooperation in the
military and defense industry of the two states, conducting joint military exercises, transferring
military technologies, and mutually strengthening defense capabilities. In addition, the document
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also emphasized strengthening the Organization of Turkic States and political coordination on
common security issues [15].

Joint exercises and military-technical cooperation. The joint military exercises “TurAz
Eagle”, “Mustafa Kemal Atatlrk” and “Brotherly Fist” held in recent years show that Azerbaijan-
Turkey military coordination has intensified at a practical level. These exercises are important in
terms of the interaction of both ground forces, air defense, and special forces. Through such
exercises, the parties increase joint operational readiness and deepen the exchange of military
technology and tactics. In addition, Turkey has played a significant role in the modernization of
the Azerbaijani Armed Forces - in particular, in the provision of unmanned aerial vehicles,
intelligence and communication technologies. The use of Bayraktar TB2 UAVs in the 2020 Patriotic
War was one of the decisive factors in ensuring Azerbaijan's military superiority, which proved the
effectiveness of Ankara-Baku military-technical cooperation [6].

Coordination in regional security. The joint military strategy of Azerbaijan and Turkey is
aimed at peace and security in the region. In the context of the normalization of relations with
Armenia, both states support the model of a "security architecture built on stability and mutual
trust". In this context, the Zangezur corridor, the military defense of Nakhchivan, and the balancing
of existing peacekeeping systems in the Caucasus are priority areas. Thus, Azerbaijani-Turkish
military cooperation is no longer limited to bilateral security relations, but also plays a decisive
role in shaping peace and the balance of power in the geopolitical architecture of the region. The
Shusha Declaration, signed in 2021, is considered the pinnacle of the military-political alliance
between the two countries. This document promises military defense, defense industry, joint
military exercises, and mutual support against threats. As a result, Azerbaijan has strengthened its
defense capabilities in the region, and Turkey has become a geopolitical actor in the South
Caucasus [6].

Regional and Global Geopolitical Effects. The developing strategic cooperation model
between Azerbaijan and Turkey creates significant geopolitical effects not only at the level of
bilateral relations, but also in the South Caucasus, Central Asia, the Middle East, and Europe as a
whole. This cooperation not only forms new balances of power in the fields of energy, transport,
military security and political diplomacy, but also plays an important role in terms of consolidating
the Turkic world in a multipolar world order.

The change in the balance of power in the South Caucasus. After the Second Karabakh
War, Turkey's political and military support for Azerbaijan significantly increased this country's
influence in the South Caucasus. This led to the formation of a new regional power - the
Azerbaijan-Turkey tandem - against the influence of traditional power centers such as Russia and
Iran in the region. At the same time, it showed how risky it is to build Armenia's security
architecture solely on Russia and created the need for alternative regional integration mechanisms
[9].

Turkey's increasing activity in the South Caucasus also indirectly strengthens NATO's
interests in the region, and this process increases the effects of the West-Russia confrontation on
the region. Azerbaijan, by pursuing a balanced policy in this configuration, both strengthens its
alliance with Turkey and maintains its relations with other major powers.

A catalytic role in the integration of the Turkic world. Azerbaijan-Turkey cooperation also
plays an important strategic role within the framework of the Organization of Turkic States (OTS).
Both states promote integration between the countries of the Turkic world in the fields of energy,
transport, digital transformation, defense, and cultural diplomacy. The “Turkic World 2040” vision
document adopted at the TDT Summit in Baku in 2021 also defined strategic goals in this direction.
Azerbaijan’s energy resources and logistical capabilities, combined with Turkey’s geopolitical
position and regional power, form the main gateway to the West in Central Asia. This tandem also
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plays the role of a regional platform coordinating the interests of countries located along the
Middle Corridor.

The Ankara-Baku line in the energy security of Europe and Asia. The delivery of Azerbaijani
gas to Europe through TANAP and TAP is fully consistent with the European Union’s energy
diversification policy. The West’s desire to reduce energy dependence, especially against the
backdrop of the Russia-Ukraine war, has given strategic weight to the Baku-Ankara energy line
[20]. In this sense, Azerbaijan-Turkey cooperation has become not only a regional but also a part
of global energy policy. This cooperation has also led to the emergence of new trilateral and
multilateral cooperation formats with Italy, Georgia, Bulgaria and other countries in the region

Iran and Russia’s concerns and counter-strategies. The Azerbaijan-Turkey rapprochement
is being closely monitored by Iran and Russia in the region. In particular, the implementation of
the Zangezur corridor project could weaken Iran’s transit position in the north. To balance this
situation, Iran is seen trying to deepen relations with Armenia, while Russia is trying to increase its
military and peacekeeping presence in the South Caucasus. However, Azerbaijan-Turkey
cooperation is aimed at maintaining stability rather than creating new conflicts in the region, and
this policy is in line with Azerbaijan’s balanced and pragmatic diplomacy. Thus, the Azerbaijan-
Turkey strategic alliance, in addition to changing the regional balance of power, is also giving
impetus to the integration of the Turkic world, ensuring Europe’s energy security, and forming a
new geopolitical configuration in the Eurasian space. A number of geopolitical effects of the
strategic cooperation are being observed in the South Caucasus and the wider Eurasian space:

New dynamics in the balance between Russia and lIran: The Azerbaijan-Turkey
rapprochement creates a new geopolitical shift in the influence of these two states in the South
Caucasus.

Compliance with Western interests: Energy and transport projects are supported by the
European Union and the United States.

Activation of the Organization of Turkic States: The Baku-Ankara tandem has a nuclear
function for the integration of the Turkic world. Humanitarian and Social Aspects. Strategic
cooperation between Azerbaijan and Turkey is not limited to political, military and economic
spheres; these relations are also deepening in the humanitarian and social spheres. There are
strong ties between the two brotherly countries in the fields of culture, education, science and
media, which strengthen mutual understanding and unity between the peoples. Cooperation in
the field of education and science. Cooperation between Turkish and Azerbaijani universities is
expanding. Educational exchange programs, joint scientific research projects and student
exchanges bring the young generations of the two countries closer together. Turkic World Studies
and Turkological Centers play an important role in the development of relations in this area. This
also strengthens the ideological foundations of the integration process [17].

Culture and media. The cultural values of the peoples are getting closer to each other
through joint festivals, exhibitions and art projects in the field of culture. Events held on music,
literature and folklore of the Turkic world demonstrate the dynamism of humanitarian
cooperation. In the media field, joint television programs, news and documentaries serve to create
stronger information bridges between the brotherly peoples.

Diaspora and public diplomacy. Turkish and Azerbaijani diaspora organizations play an
important role in mutual support and development of relations. Diaspora diplomacy contributes
to increasing the international prestige of the two countries and conveying historical truths to the
world community. In particular, the activity of the diaspora in the issue of Western Azerbaijan is
assessed as part of strategic cooperation in both legal and informational terms
Social integration and humanitarian assistance. Turkey is an important partner of Azerbaijan in the
restoration of social and humanitarian infrastructure in conflict-affected areas. Mutual assistance
in education, health and social security programs acts as the main elements of humanitarian
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cooperation. These processes are important for increasing mutual trust and ensuring long-term
peace in the region. Thus, cooperation in the humanitarian and social sphere is one of the main
pillars of Azerbaijan-Turkey strategic relations and strengthens cultural solidarity, social
integration and mutual understanding between peoples. Turkey-Azerbaijan cooperation has not
remained only in the political and economic framework, but has also deepened in the fields of
education, culture, media and diaspora diplomacy. Educational exchanges and cultural projects
through TIKA, YTB and other institutions have also made cooperation effective at the level of public
diplomacy.

Conclusions and Recommendations

Azerbaijan-Turkey strategic cooperation has led to fundamental changes in the political,
economic, military and humanitarian spheres of the region in recent years. This cooperation has
led to the formation of new balances of power in the region as a result of the synchronization of
the national interests of the two brotherly countries and their orientation towards common
geopolitical goals.

Starting from the historical roots examined in the article, aspects of cooperation in the
energy, transport, military security and humanitarian fields have strengthened Azerbaijan's role in
the region and made Turkey a decisive regional actor in the South Caucasus. At the same time,
this tandem serves as an important catalyst in the integration of the Turkic world and ensuring
Europe's energy security
Recommendations:

1. Multidimensional development of cooperation: It is important to expand existing projects in
energy and transport infrastructure, explore opportunities for integration into new regional and
global initiatives.

2. Improving military cooperation: Increasing the number and quality of joint military exercises,
technology transfer and the application of innovations in the field of defense industry should be
prioritized.

3. Deepening relations in the humanitarian and social spheres: Expanding joint programs in the
fields of education, culture, diaspora and public diplomacy will strengthen solidarity and mutual
understanding between peoples.

4. Regional peace and security: Supporting Azerbaijan's balanced diplomacy and strengthening
joint activities with Turkey to strengthen peace in the region should be a strategic goal.

5. Global energy security: The importance of TANAP and other projects should be increased in the
direction of diversifying energy supplies to European markets, and new routes and technologies
should be introduced. Strong strategic cooperation between Azerbaijan and Turkey will continue
to play a leading role in ensuring the sustainable development, security and economic integration
of the region in the future.

The strategic cooperation model between Azerbaijan and Turkey is one of the rare partnerships
that serves not only bilateral interests, but also regional stability and global energy security. This
cooperation will continue to play a decisive role in the coming period, both in the integration of
the Turkic world and in the formation of a new balance of power in the Eurasian space.
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Historical Sciences

Tapux cabafblHAa Ka3aK XaHAapPbIHbIH,
2/IeYMETTIK-CasAcK pedopmManapbiH
OKbITYAa KONAAHbINATbLIH }KaHa aaicTepi

b.A. EHcebaeBa

MapfynaH atbiHAafbl MaBnoaap neaarorMkanbik yHuBepcuteTi, Masnoaap K., KasakcTaH
b.H. AbapaxmaHos

MapfynaH atbiHAafbl MaBnoaap neaarorMkanbik yHuBepcuteTi, Masnoaap K., KasakcTaH

AHOamna

Byn makanapa Tapux cabafbiHOoa Kasak xaHAblfbl Ke3eHiHAeri XaHO4apAblH, 91eyMeTTiK-
cadcn pedopmanapbiH OKbITY OapbiCbiHAA KONAAHbINATLIH 3aMaHayu neaarorMKanblK a4ictep
KapacTblpblnadbl. Kasak xaHaapbl xyprisreH pedopmanap — en backapy KyMeciH XKeTingipy, py-
Tannanap apacbiHAafbl OiPAIKTI HbIFANTY, KYKbIKTbIK TOPTIN OpPHATY KaHE aN1eyMEeTTIK 9AiNeTTiNiKT
KamTamacbi3 eTyre bafbiTTaNfaH Tapuxm MaHbI3abl e3repictep. MaKkanaza oKyl blnapAblH Tapuxm
TaHbIMbIH  apTTblpy  MaKCaTblHAA *KaHa Tacinaep: UMOPAbIK  TexXHONOrManap, Tapuxu
CUMYNAUMANAP, KEMNC-CTAZM, YaKbIT Cbi3blfbl, MHPOTrPadUKa KaHe NpobaemManbik OKbITY 3iCTEPIHIH
TUIMAINIT TangaHaabl.

Kasipri 6inim 6epy »KyMneciHae OKyLbIHbIH, CbIHM OMayblH, TApPUXM NakbiMAayblH AAMbITY
o3ekTi macene. Ocbl Typfbiaa, Kasak xaHaapbiHbiH pedopmanapbiH 3aMaHayn aAicTep apKbibl
OKbITY — TAPUXTbI KaHaLLa TYCIHYre KO allaapbl XaHe TapMXM CaHa KanbINTaCTbIpyFa bIKkNan eTedi.

Tapux cabafbiHaa Ka3ak xaHAapblHbIH 91eyMeTTiK-cafcu pedopManapbiH OKbITYAa KaHa
AiCTePAiH, Ma3MYHbIH ally XaHe 0NapAblH OKYLLbl XETICTiIriHe acepiH Herizaey.

MaHa OKpITy aficTepi OKylWblNapAblH, TaHbIMAbIK HenceHAiniriH apTTbipbin, Tapuxm
6inimaepiH emipmeH HannaHbICTbIpyFa MyMKiHAIK Bepeai.

Kint ce3mep: Kasak xaHAapbl, aneymeTTik-cadcu pedopmanap, Tapux cabafbl, XKaHa
2AiCTep, OKbITYAbIH TMIMAINIT, CbIHM ONay, TapUXM CaHa.

B.A. EHcebaesa *, b.H. A6OpaxmaHos
lMasnodapckoeo nedazoeuyeckoeo yHusepcumema umeHu MapeynaHa, 2. lasnodap,
KaszaxcmaH

AHHOMAYUA

B gaHHOM cTaTbe pPacCMaTPMBAlOTCA  COBPEMEHHble MefarorMyeckme  MeToAbl,
NpUMeHAEeMble NMPU MU3yYEeHUN COLMANBbHO-MONUTUYECKMX PedOPM Ka3axCKMX XaHOB Ha ypOKax
nuctopun.  Pedopmbl, MNPOBOAMMbIE  Ka3axCKMMMK  XaHamK,  OblaM  HanpasaeHbl  Ha
COBEPLWEHCTBOBAHME CUCTEMbl YMNpPaBAeHUA, YKPenieHue eauHCTBA Mexay podamu U
nAemeHamu, yCTaHOBNEeHWe MNpaBonopaaKa M obecneyeHwe coOUMANbHOW CNpaBeannBOCTM. B
cTaTbe aHanmampyetcs 3PPEKTUBHOCTb TaKMX HOBEMLWIWX METOA0B OOydYeHMs, Kak LMPpoBble
TEXHONOTMW, UCTOPUYECKME CUMYAAUMK, KeMc-CTaau, BpemMeHHas WkKana, WMHdorpadumka w
npobnemHoe obyyeHue, C UeNbto NOBbILIEHUS NCTOPUYECKOM rPaMOTHOCTM yYaLLMXCA.
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B coBpemeHHOW cucTeme 00Opa3oBaHMA BaKHeWWel 3afayelt ABNAETCA pPa3BUTME Y
YYaLMXCA KPUTUYECKOTO MbILWIEHNA M MCTOPUYECKOTO MOHMMAHMA. B 3TOM KOHTEKCTe 0by4yeHune
COLMANbHO-NONUTMYECKMM pedOopMaM Ka3axCKMX XaHOB C WCMO/Jb30BAaHMEM COBPEMEHHbIX
MeTOZ0B CcnocobcTByeT GOPMMPOBAHMIO MCTOPUYECKOTO CO3HAHMA M HOBOMY OCMbICAEHMIO
MpOLWOro.

PacKpbiTb COZEp!KaHMe HOBbIX MeTOA0B o0OyyeHMA B MNpPenodaBaHUMM COLMANbHO-
NOANTUYECKMX PedOPM Ka3axCKMX XaHOB M ODOOCHOBATb MX BAMAHME HA YCNeBaeMOCTb U
No3HaBaTe/IbHYI aKTUBHOCTb yYaLLMXCA.

CoBpemMeHHble  MmeTodbl  00ydyeHMa cnocobCTBYIOT  MOBbIWEHUIO  MNO3HABATE/bHOM
aKTMBHOCTM YY4EHMKOB M NMO3BOJIAIOT CBA3ATb MCTOPUYECKME 3HAHUA C PeaSIbHOM KMU3HbIO.

Kntouyesble cnoBa: Kaszaxckme XaHbl, COLUMANbHO-NOANTUYECKME PedOPMbI, YPOK UCTOPUN,
HOBble MeTobl, 3GDEKTUBHOCTb 0BYYEHMA, KPUTUYECKOE MbILLIEHME, UCTOPUYECKOE CO3HAHME.

B. Yensebayeva*, B. Adrakhmanov
Pavlodar Pedagogical University named after Margulan, Pavlodar, Kazakhstan

Annotation

This article explores modern pedagogical methods used in teaching the socio-political
reforms of Kazakh khans in history lessons. The reforms implemented by the Kazakh khans were
aimed at improving governance, strengthening unity among tribes and clans, establishing legal
order, and ensuring social justice. The article analyzes the effectiveness of innovative teaching
approaches such as digital technologies, historical simulations, case studies, timelines,
infographics, and problem-based learning in enhancing students’ historical literacy.

In today’s education system, developing students’ critical thinking and historical
understanding is a key priority. In this regard, teaching the socio-political reforms of Kazakh khans
through modern methods contributes to a renewed interpretation of history and the formation of
historical consciousness.

To explore the content of new teaching methods in the context of studying the socio-
political reforms of Kazakh khans and to substantiate their impact on students’ academic
performance and cognitive engagement.

Innovative teaching methods increase students’ cognitive activity and help connect
historical knowledge with real-life contexts.

Keywords: Kazakh khans, socio-political reforms, history lesson, modern methods,
teaching effectiveness, critical thinking, historical consciousness.

Kipicne. KasaK XxaHAblFbIHbIH TapuXxbl — YATTbIK MeMAEKeTIMI3AiH KanbinTacybl MeH
AamMyblHAaFbl MaHbI3Abl Ke3eHaepaiH, 6ipi. Ocipece, Ka3ak XxaHOapbl XYPri3reH aneyMeTTiK-cancu
pedopmanap enaiH, ilKi TypakTblblFbl MeH BacKapy *KYMECIHIH, XKeTinyiHe Tikenen acep eTTi. byn
pedopmanap apKbiabl BUNIK NeH 3aHAbINbIK Maceienepi WeLlinin, Koframaa TapTin neH a4ineTTiNiK
OpPHbIKTbI. Anaraa byriHri ypnak yiwiH 6yn Tapuxm ypaicTepai *anaH AepekTep PeTiHAe eMEC, KaH-
YaKTbl capanTaifaH, TePeH MarbiHa bl KYObINbIC peTiHAe TYCIHAIPY KaxeTTiNir TybiHAanabl.

Kasipri TaHga 6inim Oepy canacbl Tyberenni esrepictepre yliblpan, OKbITY YpAiciHae
OKYLWblNapAblH, OenceHainirii, cbiHWM oWnay KabineTiH apTTbipaTbiH SA4iC-TaCiNAEP KeHiHeH
KonaaHbinyaa. Ocbl  opalfa, Tapux cabafblHA@ Kas3ak —XaHAapbliHblH, - 2/1€YMEeTTiK-Casncu
pebopManapblH OKbITYAa ASCTYPAI TaCinAepmMeH KaTap, KaHapTbiNfaH »KoHEe WMHHOBALMANbIK,
2JicTepAai NanganaHy e3eKkTi Macene peTiHae anfa WblFaab.
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OKyWwblnapablH, Tapuxu OiniMiH emipMeH YWTacTbipbin, ONapAblH, TaPUXM CaHacblH
Ka/bINTacTbIpy/A4a 3aMaHaym a4icTep WewlyLwi pen aTkapaapl.

KasaKk xaHOapbiHblH pedopmanapbiH KaHa MeaarorMkanblk TaCiNAep apKblibl OKbITY
TapPUXMN OKMFaNapPFa Kbi3bIFYLLbIIbIKTbI aPTTbIPbIM, YATTbIK KYHAbIAbIKTapFa HerizaenreH 6inim anyfa
MYMKIiHAIK 6epea,.

Heriari 6enim. Kasak xaHAblfbl Ke3eHiHAeri aneymeTTik-caacn pedopmanap — OTaHAbIK,
TApPUXTblH, MaHbI3Abl Kypamaac Oeniri peTiHAe OKyLblHbIH TapuUXM CaHacblH, a3amaTTblK,
YCTaHbIMbIH XaHe YATTbIK KYHAbIbIKTapFa AEreH Ke3KapacblH Ka/ibiNTacTbipy/Aa MaHbi3abl OPbIH
anabl. Ocipece XaHAblk OUNIKTI HbIFANTY, OUNEpP KeHECIHIH Kbi3meTi, «MeTi Xapfbl» CUAKTbI
KYKbIKTbIK HOpPManapablH, KasabinTacybl, pyapanblk 6ipnikTi caktay — 6apabifbl pedopmanapibiy,
HaKTbl KepiHiCci peTiHAe KapacTbipblnadbl. byn Tapuxu ypAaicTepdi MeKTen KypcbiHAa TUimAi
MeHrepTy YLWiH 3aMaHaym binim 6epy TeXHONOrMANaPbIH KONAaHY KaxKeT.

Kasipri 3amaHfbl 6inim Bepy KyneciHae asctypni 6asHaay aaiciMmeH KaTap, OKYLbIHbI
cabakka OenceHai TapTaTblH, OHbI TAapUXW yAepicTepre KaTbiCyllbl pPeTiHAe Cce3iHAipeTiH
MHTEPAKTUBTI KoHe UWHHOBAUMANbIK aaicTepre bacbimaplk, ©Oepinin oTbip. [legarorMkanbik,
3epTTey/ep KOPCETKEHAEN, 3amaHayn SAiCTep OKyLblAapAblH, TaHbIMAbIK KbI3bIFYLLUbIAbIFbIH
apTTbIPbIN, TapuUxK BiniMmai TepeH, api Kyreni meHrepyre MmymKkiHaik 6epegi [1].

OKpbITy BapbicbiHAa KoNaaHyFa 601aTbIH KaHa aaicTepAaiH bipi — Kerc-cTagm (KaFaaaTTbIK
Tangay). byn Tacin apKpinbl oKylblnap 6enrini 6ip Tapuxm KeseHae Kalak xaHaapbl KabblnaafaH
WwewiMmaepai Tanganabl, oHbIH, ceben-canaapblH aHblKTalabl. Mbicanbl, TayKe XaHHbIH OWUAiK
XyprisyiHaeri "HeTi »apfbiHbl" eHrizy pepopmacbiH KeMc peTiHAE YCbIHbIM, OKYLWbIIap OHbIH,
3aMaHblHA COMKeC KaXKeTTiNirH, apTblKLbIAbIKTapbl MeH LIeKTeyaepiH Tangan anagpl. MyHaamn
TancbipManap OKYLbIHbIH, TapuUXM AepeKTepre aHaAUTUKANbIK TyPFblAaH KapayblHA MYMKIHAIK
bepen,.

Tafbl Bip TMiIMA] 84iC — MHTEPAKTMBTI YaKbIT Cbi3blfbl KypacTbipy. byn Tacin apKbiabl
OKYLIbINAP Kas3ak XaHAapblHbIH OWAIK Ke3eHiH, pedopmanapablH, Ky3ere acy AMHAMMKACbIH,
TAapuXM OKWFanap apacbiHAafbl OannaHbICTapAbl KepHeki Typae TyciHeai. MyHAan Bu3yanabl
ToCinAep OKyllbla TapuxM XPOHONOTMAHbI HaKTbl Kabblnaayfa, ceben-canaapbik 6annaHbICTbl
TYCiHYyre CenTiriH Turizea.

NHborpadurka meH umdpablk KapTanap KoAZaHy Aa MaHbi3apl agictepaid 6ipi 60bin
Tabblnaabl. Mbicanbl, XaHAbIKTbIH, ayMafbliHAAfbl ©3repicTepdi HEMece py-TalnanbiK KYPblabIMHbIH,
pedopma HITUXKeCIHAE Kanal e3repreHiH WMHTEPAKTMBTI KapTaZa KOepCeTy — OKyllblaapfa
KEHICTIKTIK olnaydbl AambITyFa MyMKiHAIK 6epeai. CoHbIMeH KaTap, 3amaHayu 3epTreyiep
KepceTKeHAeM, BM3yanabl MaNiMeTTepai Kabblnaay oKyllbliapda aknapaTtTbl Y3aK MepsiMmre ecte
cakTayfa biknan etegqi [2].

Mpobnemanblk OKbITY a4ici — afeymeTTik-cascy pedopmanapbiH Tapuxm MaHbI3biH TEPEH,
VFbIHAbIPYAA epeklue pen atkapadbl. Mbicanbl, "Erep Tayke xaH 'MKeTi »kapfbiHbl' eHrisbereHae,
Kasak xaHAblfblHAQ KaHAal cascu AafaapbiCTap OpbliH anap eni?" aereH cypakTap apKbibl
OKyLblNap ©3 MikipiH Aanenmgeyre, Tapuxu TypFblaa OM KOPbITyFa yMpeHeai. byn aaic Tapuxm
daKkTiHi MeHrepyaeH repi, oHbl TyCiHyre, ceben-canaapblk Tangay »kacayfa barbiTTanagbl.

KasaK xaHaapblHbIH, pedopmanapbiH OKpiTkaHaa AR/VR TexHonornanapblH nanganaHy —
OKYLLIblNapAbiH cabakKka AereH Kbl3blFyLblblFbIH KYPT apTTbipadbl. Mbicasibl, Tayke XaHHbIH 6u1AiK
KypfaH Ke3eHiH 3D BM3yanu3aums apKblabl KepceTy Hemece ABblnai XaHHbIH Pe3naeHUUACHIH
BMPTYandbl TYpAe apanaty — Tapuxu OKUFanapZbl cesiHyre, enecreTyre MyMKiHAiK H6epeai. byn
?/ic, acipece, BM3yanabl-KEHICTIKTIK OMnaybl XaKCbl 4aMblfaH OKYLWbI1Ap YWiH eTe TUiMA,.

CoHbIMeH KaTap, *KobanblK OKbITY d4iCi apKbl/ibl OKYLUIbLAAP LWaFblH 3epTTey KobanapblH
’Kacan, KasaK xaHAapblHbIH pedopManapblH Kasipri backapy KymecimeH canbiCTbipa anadabl. byn
TOCIN OKYLLbIHbI TEK TAPUXU GAKTIHI MEHIepyLLi eMec, OHbl TaAaYLLbl XKaHEe KaHa LWeLliM YCbIHYLL bl
peTiHAe KanbinTacTbipadbl [3].
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CbIH TypfbICbIHAH ONayfa HerisaeareH TancbipManap Aa OKyLUblAapAbliH TapUXM CaHaCbIH
[ambiTyaa epeklle opblH anadbl. Mbicanbl, "Kacbim XxaH mMeH Ecim xaHHbIH pedopmanblk,
HafrbITTapblH  CaNbICTbIPbIN, KaWcbiCbl TUiMAI 6onapl?" aereH Tancbipmanap OKyLblAapabiH,
CanbICTbIpy, AdNenaey, KOpbITbiHAbI »Kacay KabineTtepiH gambitagbl. MyHAal Tancbipmanap
apKblabl OKyLWbIAP TeK Binim anbin KoMman, 3 Ke3KapacblH KaAbINTacTblpadbl, TAPUXM TY/IFanapra
bara bepeai.

Cabak, bapbiCbiHA@ TONTbIK KYMbICTAap MeH aebaT 31eMeHTTepiH Ko/A4aHy apKblibl
OKYLLblNAP apacbiHAA NiKip aamacy, Tapuxm Macesienepre KaTbiCTbl Ke3Kapac binaipy maaeHueTi
KanblnTacadbl. byn Tacin onapablH KOMMYHWUKATUBTIK AafAblAapblH A3aMbITbIM, bIHTbIMAKTACTbIKTA
YMbIC icTeyre yipeTea;.

bynaH 6enek, 6AymM TaKCOHOMMACbIHA HEri3AenreH Tancbipmanap XyMeciH KonaaHy
apKbiabl OKYLWbINAPAbIH TaHbIMAbLIK AafablnapbiH HipTiHaen »Kofapblnatyfa 6onaabl. Mbicanbl,
anfalKbl Tancblpmanapia Tapuxu dakTinepai ecte caktay Tasnan eTifice, Keneci keseHaepae
canbICTblpy, Tangay, baranay KoHe »aHa YCbIHbICTApP Kacay CeKinai Kypaenipek Tancbipmanap
bepineai. byn Tacin oKbITYAbIH canacbiH apTTbIpPbIN, HITUKEAINITH KylenTeq [4].

annbl anfaHaa, KaHa a4icTep MeH Tacinaep OKyliblnapAablH,  Hinimre  aere
KbI3bIFYLLUbIAbIFbIH  @PTTbIPbIN KaHa KOWMMal, onapApblH, TapuUXW OKUFanapFa KaTbICTbl CbIHM
Ke3KapacblH KaabiNTacTblpyFfa, biniMaj TepeH, api *aH-KaKTbl MeHrepyiHe biknan etesi. CoHbIMmeH
KaTap, Oyn a4icTep OKyLIbIHbIH, LWblFAaPMallbINbIK  KabineTiH, 3epTTeywinik AafablNapbiH,
KOMMYHMKaLMA M3AEHNETIH AaMbITyAblH TUIMA| Kypaabl peTiHae TaHblnaap! [5].

3epTTey 6enimi. 3epTTey KYMbICbIHbIH, MaKcaTbl — Tapux cabafblHAA Ka3aK XaHAapblHbIH,
9/1eyMETTiK-caacK pedopmanapbiH OKbITYAa XaHa aAiCTepAiH TUIMAINITIH Taxipnbdbe KysiHae
TEKcepy *KaHe 0N1apAblH, OKYLLbIHbIH OKY benceHainiriHe, Tapnxm caHacbiHa acepiH 6aranay.

3epTtTey 2024-2025 oKy *bliblHAQ Kanadafbl [MaBnogap KanacbiHaafbl Lanbik LIeknH
aTbIHAAFbl *Kannbl Oinim bepeTiH MeKTenTiH, 6-CbIHbIN OKYLWbIIaPbl apacbiHAa Kyprisingi. Mannbl
3epTTeyre 50 oKylwbl KamTbingbl. Onap eki Tonka OeniHai: 6akblnay Tobbl (AsCTypai OKbITY
2AiCTePIMEH OKbITbINAbI) }KIHE IKCNEPUMEHTTIK TOM (KaHa a4iCTEPMEH OKbITbINAbI).

3epTTey YL HETi3ri Ke3eHHEeH Typabl:

1. [narHoCcTrKanbiK Ke3eH, — OKyLIblNapAblH, 6acTankbl Tapuxm Hinim aeHreni, naHre
KbI3bIFYLLUbIAbIFbl X3HE Tapuxu OWaay AafAbliapbl cayasHama, TeCT KaHe aHrimesnecy apKblabl
aHbIKTaNAabl.

2. Heri3ri KeseH, — aKCnepuMMeHTTIK TONTa 3aMaHayu aaicTep eHrisingi: Kenc-ctaau,
nHborpadunKka, Tapuxm CUMyAAaUMANEP, YakbIT cbi3biFbl, AR/VR TexHonorvanapbl aHe aebat
3/IeMEeHTTepi KONAaHbIAAbI.

3. KOpbITbIHABI KE3EH — COHFbI TECT, DaKblaay *KYMbICbI XaHe cayasHama HaTUKenepi
CanbICTbIpManbl TypAe TaaKbl1aHAbI.

NHTepaKTMBTI OKbITY — OKYyLUbIAPAbIH OenceHai apeKkeTiHe HeriaenreH, onapablH e3apa
KapbIM-KaTblHAC »KacayblHa MYMKiHAIK 6epeTiH Tacin. Kasak xaHaapbiHbiH pedopmanapbiH
MeHrepTyae TeMeHaeriaen MHTePaKTUBTI aAicTep KodaHblnaasl (cypet — 1):
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HNudorpaduxa xkacay: OKylbuiap op XaHHbIH
casicu  opekeTTepi  MeH  pedopMaiapbiH
BU3yaJIpl Typae wuHborpadukara Tycipim,
YaKbIT IIKamachl OOMBIHINA YCBIHY apKBUIBI
TapUXH OKUFAJIap/AbIH PETTUIINH MEHIepei

Tapuxu pebar: XawmapaplH Oenrim  Oip
pedopmackiHa ~ OaMJIAaHBICTBI €Ki KAKTHI
mikiprangac — YHABIMIACTBIPBUIBIN,  OKYIIbLIAp
Tapuxyd JQNeNJepre CyHeHe OTBIPBIN, O3
KO3KapachlH KOPFaiabl

f\ Keiic-cTanu ((kariasaTThIK Tajaaay): Mbicanbl,
1]CASE 8 AObimait xamHbiH ~ Peceit men  Keiraid
STUDYE apachIHIarbl CasCaThlH MOJEJBICY apKbUIbI

OKYLIbUIAp HAKTHl TAapUXW >Karjaija KaHaau
HIeniM KaObUiaayra O0NaThIHBIH TaTKbUTANTbI

V’@y

CypeT 1 — VIHTepaKTUBTI OKbITY Typaepi

Tapux cabarbiHoa Kasak XaHAapblHbIH, 21eyMeTTiK-cancu pedopmanapbiH  OKbITYAa
KONJaHbINATbIH XaHa aicTep OKYLWbINApAbIH, Kbi3bIFYLWbIAbIFbIH apTTbIPbIN, TAPUXWU TaHbIMbIH
TepeHaeTyre barbiTranfaH. Kasipri TaHaa 6inim 6epy yaepiciHae uUMdPAbIK TexHoAorMsnapabl
nanganaHy — 3amaH Tanabbl. Ocbl TypFblaa KOCbIMLLA KaHe BUPTyandpl WbiHAbIK (AR/VR)
nnatdopmanapbl KEHiHEH KONAaHbINbIN Keneai (cypeT — 2).

CypeT 2 — BMpTyanabl wbiHAbIK (AR/VR) nnatdopmanapbl apKblibl OKbITY

Mbicanbl, OKyLWblnap Kasak xaHablFbiHbIH acTaHackl 6oafaH TypKicTaH KanacbliHbIH, YATICIH
Hemece ABblNai XaHHbIH, PE3NAEHUMACBIH BUPTYaNabl apanay apKblibl enecteTy KabineTiH AambiTa
ananpl. CoOHbIMEH KaTap TapWXW OHNAMH-OMbIHAAP MEH CUMyNAUMANbLIK Bafrdapnamanapia xaH
POeAiH OMHanM, HAaKTbl TAPUXW KaFdannapaa Wwewim Kabblngay MyMKIHAIMN OKyLWbl1apFa OKWUFaHbIH,
MOHIH TepeHipeK TyciHyre afaam Kacanapl [6].
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Tarbl Bip TMiMAj agic — XobasblK »KaHe 3epTTey Tacingepi. Okywsblnapra benrini bip
TaKblPbIN asCbiHAA 63 HeTiHlWe i3AeHIC Kypridyre MyMKiHAIK 6epy onapablH, TapUXmU AepekTepmeH
YMbIC iCTey MallblfbiH AambiTagbl. Mbicanbl, «KacbiM XaHHbIH, Kacka o/bl» pedopmacbiHa
DOalnaHbICTbl MaKeT »acan Hemece «TayKe XaHHbIH, MKeTi »apfbiCbl» HErisiHAe Tapuxu Kepme
YMAbIMAACTbIPY — OKYLWbINAPAbIH, WbIFAPMaLWbINbIFbIH apTTbipadbl. 3epTTey KYMbICbIHAA OKYLWbIAAP
9P XaHHbIH, TYCblHAA XKy3ere ackaH pedopmManapblH a1eyMeTTiK candapfa TUri3reH biKNaablH
CaNbICTbIPbIM, 63 TY*KbIPbIMbIH Kacai anagpl [7].

CoHpaan-ak MoAenbfey KoHe penfdik OWblH aaicTepi Ae aca TUiMAL. «XaH KeHeci»
CUMYNAUMACBIHAA OKyLlWblnap Kacbim xaH, Tayke XaH, Abblnal XaH CUAKTbI TapPUXM TYAFaNapablH,
POeiIH COMAAM OTbIPbIN, CON ABYIPAIH CancK mMacenenepiH Tankblnanapl. «YakblT casxaTbl» }obacsl
apKbiabl ap TOM ©3iHe BepinreH KeseHai caxHa apKbl/ibl 6enHenen, KepiHic peTiHae yCbiHaabl.
MyHAOal ic-opeKeTTep OKyLWbINapAblH, TapuUxXxM CaHaCblH Ka/AbIMTACTbIPbIN, OKMfafa TepeH,
bolnayblHa MyMKiHAIK bepeai (cypeT — 3).

e N
e A
KHMBILT KO3FA/IbIC OHBIHJAPLI
3 Eix
N A
7K00aJIBIK dic vr miiagopmachl OiibIH
TeXHOJIOTHSICHI
- J RN J

CypeT 3 —KaHa OKbITy TEXHONOIMANAPbI MEH SAICTEPRIHIH, TYpEpPI

Tapux cabafblHAa CbiHM oAy KabineTiH KanbINTacTblipy Aa MaHbI3abl. byn 6afbiTTa Tapuxm
KY)KaTTap MEeH [epeKkTepai canbiCTblpbin Tangay — TWiMAi TacingepaiH, 6ipi. Mbicanbl, «KeTi
apFbl» HOPManapblH Kasipri 3aH, »KYMECiMeH CanbICTbipy OKYLWbINAPAbIH KYKbIKTbIK OMAAybIH
fambiTaabl. CoHpari-ak «Erep ci3 xaH ©O0ACaHbI3...» CUAKTbI 3CCe a3y Hemece Tapuxwu
WewiMmaepain, bIKkTMMan cangapblH HonxKay cekingi Tancblpmanap 4a CbiHW OMNayFa Heri3genreH
[8].

KapTorpadusanblk a4ic NeH XpPOHONOTMANbLIK KecTenepdi nanganaHy Tapuxu yaepicrepa
KEHICTIKTE »KoHe yaKbITTa »KyMheni Typae TyciHaipyre kemekteceai. OKyLWblNap Tapuxu Kaptanap
apKblabl 9P XaHHbIH, TycbiHAA Kas3aK XaHAbIFbIHbIH, LIEKapacbliHblH, KEHEWi Hemece Tapblay
cebentepiH KepHeki Typae GanKkal anaabl. COHbIMEH KaTap XPOHOMOTMANbIK KecTe KypacTblpy
apKblabl XaHaapAblH OMNiK Ke3eHiHAeri MmaHbl3abl pedopmanap MeH e3repicTepai sKymeney Kysere
acblpblaaabl.

NHTerpaumsanaHraH cabakTap oTKi3y — OKbITYyAblH Ma3mMyHbIH balibiTa Tyceai. 9aebuetneH
H6anaHbiC opHaTbiN, Ka3ak xaH4apbl TYpanbl XKblp-AacTaHAap MeH TapuMxm pOMaHAapAbl AePEKKO3i
peTiHae Tangay Tapuxm OKuFanapabl KOPKeM LiblFapManapMeH YIWTacTbipyFa MyMKiHAIK bepea,.
CoHbIMEH KaTap KYKbIK NaHiMeH KipikTipinreH cabakTap apKbiabl Ka3ak XaHablFbIHbIH, 3aH, *KyMEeCiH
Ka3ipri KYKbIKTbIK HOPMa/lapMeH CafbICTbIPy OKyLbINApAa KYKbIKTbIK CaHa MEH TapuXmn TaHbIMAb
KaTap gAambiTaabl [9].

Ka3ak xaHAapblHbIH, 21eyMeTTiK-cascu pedopmManapblH Tapux cabafblHA@ OKbITY — Tek
Tapuxun dakTinepdi MeHrepy faHa emec, OKyLLbIAapAblH CblHM olnay KabineTiH, AepeKneH KYMbIC
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icTey AafablnapblH AaMbITyFa MYMKIHAIK 6epeTiH MaHbI3abl 6afbIT. 3aMaHayu aaicTepai — acipece
UMOPAbIK TeXHONOrMANapAbl, PeAAiK OMblHAAP MeH MoAenbaeyai, KobajblK XaHe 3epTTey
KYMbICTaPbIH KON4AHY apKbl/ibl TAPUXW TYAFanapablH KbI3METiH, CaacK WellimaepiHib, canaapbiH
TepeHipek TyciHaipyre 6onaabl [10].

Tankblnay MmeH HaTue. MyprisinreH 3epTrey HaTMKenepi Tapux MNaHIHAE Kasak
XaHOAPbIHbIH 2/1eyMEeTTIK-caack pedopManapblH OKbITyAa KaHa NefarornkainblK a4iCTePAiH,
THMIMAINITIH HAaKTbl KepceTTi. 3amaH TanabbiHa cait 6inim Hepy oKyLbIHbI TEK aKknapaT KabblnaayLlbl
faHa emec, benceHAi ospeKkeT eTywi, onnaHywsl, 6afanaywsl, NiKip anTylWbl Tyafa peTiHAe
KanbINTacTbIPyAbl Ke3aenai.

Ocbl TypFblAa KoNAaHblIFaH a4icTep — Kelc-cTaan, nHporpaduka, AebaT, yakblT Cbi3bifbl,
AR/VR TexHonorvsanapbl — OKylblAapAblH, TapuUxXM OWNayblH AaMbITbiN, ONaPAblH, NaHre AereH
KbI3bIFYLLbINbIFbIH - eaayip apTTbipabl. CoHbIMeH KaTap, 6yn aaictep 6iniMm  MasmyHbIHa
OKYLWbINAPAbIH *KEKe Ke3KapacneH KapayblH, TapuUxu OKUfanapabl emipmeH 6annaHbICTbIpybIH
KaMTaMacbI3 eTTi.

OKyLWblNapablH TAPUXM CaHACBIH KaNbINTACTbIPY YLWiH Tapuxu Binimai mexaHuKkanblk Typae
bepy KeTKinikcis. byn 6inimai emipnik KOHTEKCTe KONAaHy, OHbIH, MaHbI3blH TYCiHY — LblHAMbI
OKbITYAbIH KepceTKiwi. Con cebenTi Kasak xaHAapblHbIH pedopmanapbiH Kasipri 3amaHfa cam afjc-
TOCiNAEPMEH OKbITY — OKYLLUbIHbI YATTbIK TAPMXKA KaKblHAATaTblH, €/1KaHAbINbIKTbl apTTbiPaTbiH,
TapuMXM TaHbIMAb! KANAbINTACTbIPATbIH MAPMEHAI Kypan.

KopbiTa KenreHae, Tapux cabarblHAA KaHa aaicTepai Kyneni eHrisy — 6inim 6epy canacbiH
apTTbIPbIN KaHa KoMMal, OKyLLbIHbI XX| facklp TananTapbiHa 6enim, olinbl, caHanbl a3amaT peTiHae
TopbueneyaiH MaHbI3abl *KoAbl 60AbIN Tabblnaap.

ApanblK *KaHe KOPbITbIHAbI KE3eH HaTUMXKeNnepi TemeHaeriaen KopbiTbiHAbIAapAbl 6epai:

1. SKCNepuMEHTTIK TONTa OKyLWbINapAbiH 86%-bl TapUxu TEPMUHLEPAI LYPbIC TYCIHIN,
OKWFanapabl NOrnKanblk TisbekTe KepceTe anabl (bakpinay TobbiHAa — 63%) (cypeT —4);

TEPMUHAIK
100%
90%
80%
r 70%
@
Q 60%
2 50%
3 a0%
3
© 30%
20%
10%
0% .
DKCNepUMEHTTIK TOnM bakpblnay
H TepMUHAIK 86% 63%
CypeT 4 — [InarHoCTMKanbIK Ke3eHHIH HOTUXKECI
2. OkylwblnapablH, cabakKka Kbi3bIFyLblblFbl  CayasHama apKblibl ©JlEeHreHae,

3KCNEPMMEHTTIK TOMTa ofapbl MOTMBaUMA BalKanabl — 92% OKylibl XaHa aaicTep cabakka
KbI3bIFYLLbINbIFbIH aPTTbIPFaHbIH KepceTTi (cypeT — 5);

133




I Proceedings of the 10th International Scientific Conference

KbI3bIFYLIbINbIK AeHreni

B aeHrei apTybl

H geHreit bipKanbIinTbl

Cypet 5 — Herisri keseHae apTypAi aaicTep KoAaaHy 6apbliCbiHAAFbI OKYLbINAPAbIH
MOTMBALMANBIK Kbl3bIFYLIbIAbIFbIHbIH, KOPCETKILLI

3. DKcnepumeHTTiK cabakTap 6apbiCbiHAA@ OKyLlblNapAblH, MblHAa4al HaKTbl KETICTiKTepi
Tipkenai:

1. OKyLWbl 63 3epTTeyiHae XVIII facbipaafbl CbIPTKbl CAACaTTblH, epeKLWeniriH HaKTbl
Tapuxun AanennepMeH KepceTte anabl;

2. KODaNbIK KYMbIC OKYLbINAPAbIH, KYKbIKTbIK HOPManapAbl CanblCTbipManbl Typae
capanak anaTblHAbIFbIH A2ennen;;

3. «Tapuxu aebat» aficimeH eTKeH cabakTa OKyLUblNap TapuUxmU OKUFanapfFa Tek ecty
HerisiHae eMec, Aa/1ere CYMeHin, 83 Ke3KapacblH KOpFayFa MallbIKTaHAbI.

KopbITbIHAbI. 3epTTEY HRTUKENEPi Tapux cabarbiHAa Ka3aK XaHAapblHbIH 9/1€YMeTTIK-CasncH
pedopManapbiH OKbITYAa KaHa SAiCTepAi KONAaHy OKyLWbINApAbIH NOHTe AereH Kbi3blfyLWblAblfblH
apTTbIPbIN KaHa KOMMaW, 0NapablH TaHbIMAbIK, TaAaMasblK XaHe LWblFapMaLlblabiK KabineTrepiH
AAMbITyfa 30p blKNaa eTeTiHIH KepceTTi. byn aaicTep OKylWbI1apAbl TapUXM OKMFanapFa XaHala
Ke3KapacneH Kapayfa, YATTbIK TapuUxKa KYPMeTneH Kapayfa Tapbuenengi. CoHAbIKTaH MyHAaM
aaicTepai 6inim 6epy TaxipnbeciHe Kyneni Typae eHrizy — OyriHri KyHHiH Tanabbl.
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Abstract

The integration of databases and the implementation of algorithmic models in the R programming
language have become essential components in modern data analysis and statistical computing. R,
as a versatile open-source environment, provides extensive tools and packages that facilitate
efficient data retrieval, processing, and advanced analytical modeling directly from various
database systems. This study focuses on bridging the gap between raw data stored in relational
and non-relational databases and the analytical capabilities offered by R, enabling seamless
workflows for data scientists and statisticians.

The research explores methods to connect R with popular database management systems such as
MySQL, PostgreSQL, and MongoDB, utilizing packages like DBI, RMySQL, and mongolite. It
emphasizes best practices for data extraction, transformation, and loading (ETL) within R to
prepare datasets for modeling. Subsequently, the study delves into the implementation of
algorithmic models, including supervised learning techniques such as regression analysis,
classification, and ensemble methods, as well as unsupervised learning like clustering. The use of
prominent R packages such as caret, randomForest, and e1071 is demonstrated for building,
validating, and tuning these models.

Moreover, the paper discusses feature engineering and data pre-processing techniques critical to
improving model performance and interpretability. Visualization of data and model results using
packages like ggplot2 and interactive dashboards through Shiny are also presented as integral
components of the analytical pipeline.

By integrating databases directly with R and implementing sophisticated algorithmic models,
organizations can achieve more dynamic, reproducible, and scalable data science workflows. This
integration not only enhances decision-making processes by providing real-time insights but also
supports reproducible research practices. The study concludes by highlighting challenges such as
handling large-scale data, ensuring data security during transfer, and optimizing computational
resources within R.

Ultimately, this work underscores the powerful synergy between database technologies and R
programming, offering a comprehensive framework for data-driven analytics and decision support
in various application domains including finance, healthcare, and business intelligence.

Keywords: Databases. Data Integration. Algorithmic Models. R Programming Language. Statistical
Analytics. Data Processing. Data Visualization. Machine Learning.

136



«Research Reviews» (August 7-8, 2025). Prague, Czech republic I

1. Introduction
The integration of databases and the implementation of algorithmic models in the R programming
language constitutes one of the most critical components of contemporary data analysis and
statistical processing. As an open-source, multifunctional, and widely adopted programming
language and environment, R provides flexible and extensive capabilities for retrieving and
manipulating data from various types of databases. This, in turn, significantly enhances the
efficiency of workflows for data scientists and statisticians.
In the context of technological advancement and the increasing demand from both business and
research domains, the exponential growth of data volume and the diversification of analytical
needs require innovative approaches. One of the leading mechanisms in this regard is the close
and effective integration of R with database systems.
Brief Overview of R in Statistical Analytics
R is an open-source programming language and integrated development environment
specifically designed for statistical analysis, data manipulation, and graphical visualization. Its
popularity stems from its high computational power, flexibility, and the wide variety of packages
available to users for applying complex statistical models, algorithms, and visualization tools.
Key Advantages of R Include:
e Comprehensive statistical and data analysis capabilities, including regression, cluster
analysis, time series, machine learning, and more.
e Seamless and stable integration with various types of databases (relational and NoSQL),
enabling long-term and efficient data management.
e Advanced data visualization tools, especially through the ggplot2 package, which allows
for high-quality graphics and analytical exploration.
e A vibrant and continuously growing global community, which regularly develops new
packages, extends functionality, and ensures the language's overall reliability.
In statistical analytics, R is regarded as one of the most widely used and authoritative tools. It is
successfully applied in academic research, business intelligence, and in processing data across
diverse fields such as medicine, economics, and others. Its high adaptability and open-source
nature provide specialists with flexibility, rapid development, and unique opportunities for solving
complex analytical challenges.

2. Research Objective
The main objective of this research is to analyze and systematically assess effective methods for
tightly and reliably integrating databases with the R programming language. Specifically, the study
focuses on techniques for acquiring and processing data from various relational (e.g., MySQL,
PostgreSQL) and non-relational (e.g.,, MongoDB) database systems, thereby enhancing the
efficiency of data scientists’ and analysts” workflows.
Furthermore, the research aims to explore the successful implementation of algorithmic models
— including supervised and unsupervised learning techniques — within the R environment.
Particular attention is given to the construction, validation, optimization, and practical application
of models, all of which support organizations in achieving higher accuracy and trustworthiness in
data analysis.
Additionally, the study addresses best practices in ETL (Extract, Transform, Load) processes, which
play a crucial role in ensuring data quality and modeling efficiency. Various techniques and tools
used in R for appropriate data transformation and preparation for algorithmic modeling are
analyzed.
The research also emphasizes data visualization methods, which are essential for interpreting
analytical results and presenting insights visually. Popular packages such as ggplot2 and Shiny are
investigated for their capabilities in building user interfaces and interactive dashboards.
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Overall, the goal of this research is to advance the integration processes of databases and
algorithmic modeling in digital sciences, thereby enhancing the reliability and quality of analytical
outputs while facilitating the automation and simplification of data processing across various
application domains.

3. Research Subject
The research subject focuses on the integration and management of databases using the R
programming language, encompassing both relational databases (e.g., MySQL and PostgreSQl)
and non-relational systems (e.g., MongoDB). The study aims to investigate how data can be
retrieved securely, efficiently, and in a timely manner in R using specialized packages such as DB,
RMySQL, RPostgreSQL, and mongolite, ensuring uninterrupted data flow for analytical processes.
The research also concentrates on the development of algorithmic models, including both
supervised and unsupervised learning techniques. Popular R packages are utilized in this context,
such as:

e caret — for model building and validation

e randomForest — for robust and ensemble-based modeling

e e1071 — for SYM and other machine learning methods
The study evaluates the effective use of these packages across various data types and modeling
scenarios.
A major emphasis is placed on data preprocessing, including data cleaning, handling of missing or
incorrect values, and feature engineering — all essential for improving model accuracy and
reliability. The research examines how features are selected and transformed to allow models to
better interpret and predict data.
Moreover, considerable attention is given to the visualization of both data and modeling results
— in both static and interactive formats — using packages such as ggplot2 and Shiny. These tools
enhance data interpretation, improve the presentation of research outcomes, and support the
clear communication of complex analytical findings.
Thus, the research subject encompasses database management and algorithmic model
implementation processes within the diverse ecosystem of R tools, addressing modern data
science needs and supporting data-driven decision-making across multiple sectors.

4. Methodology and Results
The research was conducted in the R programming environment, known for its flexibility and
power in statistical and data analytical tasks. For integration with databases, several specialized R
packages were utilized — including DBI and RMySQL for relational databases, and mongolite for
the non-relational MongoDB system. These tools support secure, efficient, and stable data
retrieval directly into R, significantly streamlining the workflows of data scientists and analysts.
During processing, data undergoes ETL (Extract, Transform, Load) procedures. This includes data
extraction, transformation into the required format, cleaning, and management of missing/invalid
entries. The ETL process ensures high-quality data for modeling, which is critical for the reliability
and effectiveness of algorithmic outputs.
Implementation of algorithmic models included various methods:

e Regression models (e.g., linear and logistic regression)

e Classification (e.g., decision trees, random forests)

e Clustering analysis

e Other statistical and machine learning techniques
Each model was individually validated to assess its predictive accuracy and overall performance.
Model construction and evaluation were carried out using R’s leading packages — such as caret
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for a comprehensive modeling framework, randomForest for ensemble models, and e1071 for
SVM and related methods.

Results were visualized using both static graphics via ggplot2 and interactive dashboards
developed through the Shiny platform. These visualizations helped users better understand data
structures, identify key trends, and effectively communicate insights. Interactive elements
enhanced analytical transparency and improved stakeholder engagement.

Key findings of the research indicate that the tight integration of R with databases significantly
improves the speed and reliability of data acquisition, forming the foundation for more dynamic
and reproducible analytical workflows. The use of algorithmic models across various data types
enables the resolution of complex analytical problems, resulting in high-quality predictions and
well-informed decision-making.

At the same time, the research revealed several challenges, including the optimization of large-
scale data processing in R, ensuring data security during transmission, and managing
computational resources during model execution. Future studies will focus on developing efficient
frameworks and further enhancing the performance of R-based processes.

Overall, the results confirm R’s role as a full-fledged platform for database integration and
algorithmic model implementation, contributing significantly to the fields of data science and
business analytics.

5. Conclusion
The integration of databases and algorithmic models within the R programming environment
forms a highly effective synergy that substantially enhances the methodological precision and
operational productivity of data analysis and statistical modeling. This synergy facilitates dynamic,
repeatable, and scalable analytical processes — which, in turn, significantly improve both the
reproducibility of scientific research and the reliability of practical decision-making.
Nevertheless, several challenges remain in the effective implementation of this integration,
including the complexity of managing large-scale data, the enforcement of cybersecurity
protocols, and the optimization of computational resources during intensive modeling tasks.
Ultimately, the integrated use of R and database systems represents a progressive approach that
fosters data-driven decision-making and supports the realization of innovative potential across
multiple disciplines
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Abstract

DNA methylation of key tumor suppressor and longevity genes, including TP53, SIRT1, and
FOXO3A, changes with age and may reflect cancer history and hematologic status. Using publicly
available methylation datasets from whole blood, we analyzed promoter methylation patterns in
individuals aged 65—74, 75-84, and 85+, stratified by cancer history, complete blood count (CBC)
profile, and red cell distribution width (RDW). Distinct, age-specific trends emerged: in younger
elderly groups, TP53 and SIRT1 methylation differed significantly between cancer and non-cancer
cases, while FOXO3A methylation correlated with elevated RDW. In the oldest group, higher SIRT1
methylation was seen in cancer-free individuals with normal CBC results, with TP53 and FOXO3A
showing smaller variations. These findings highlight the potential of targeted methylation profiling
as a minimally invasive biomarker approach for assessing biological aging and disease vulnerability
in older populations.
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DNA methylation, aging, cancer, epigenetics, TP53, SIRT1, FOXO3A, RDW, blood biomarkers,
TCGA, GEO
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1. Aging and Epigenetic Change: A Clinical Perspective

Aging is a complex biological process characterized by progressive loss of physiological integrity,
leading to impaired function and increased vulnerability to death. Among the nine recognized
hallmarks of aging, epigenetic alterations are now considered central to the molecular
mechanisms driving age-associated disease, especially in internal medicine disciplines such as
oncology, hematology, endocrinology, and gerontology (Lépez-Otin et al., 2013). Unlike static
genetic mutations, epigenetic changes — primarily DNA methylation, histone modifications, and
chromatin remodeling — are dynamic and reversible, offering a potential avenue for early
detection and therapeutic intervention.

DNA methylation, the most studied epigenetic modification, involves the addition of methyl
groups to cytosines in CpG dinucleotides, often leading to transcriptional repression. With aging,
there is both global hypomethylation and locus-specific hypermethylation, especially in gene
promoters related to tumor suppression, DNA repair, and cell cycle regulation (Fraga and Esteller,
2007; Rakyan et al., 2010). This dual epigenetic drift disrupts transcriptional homeostasis and has
been implicated in cancer, neurodegeneration, and cardiovascular diseases — conditions at the
core of internal medicine.

Recent studies have introduced the concept of "epigenetic clocks" — methylation-based
biomarkers that correlate with chronological age and predict biological aging and mortality
(Horvath, 2013; Levine et al., 2018). However, beyond these global indices, targeted methylation
changes at specific genes — particularly those involved in longevity and tumor suppression — may
carry functional relevance for clinical phenotypes in elderly populations.

2. Longevity-Associated Genes and Their Clinical Relevance

A growing body of genetic research has identified key genes consistently associated with
exceptional longevity across species and human populations. Many of these genes converge on
nutrient-sensing pathways, oxidative stress response, and cell-cycle control, including TP53, SIRT1,
FOXO3A, TERT, and components of the IGF/mTOR pathway (Kenyon, 2010; Flachsbart et al., 2009).
In centenarian studies, variations in these genes are often associated with resistance to age-
related diseases rather than mere lifespan extension (Brooks-Wilson, 2013).

FOXO3A, a transcription factor downstream of insulin/IGF-1 signaling, has been repeatedly
associated with human longevity in diverse ethnic groups (Willcox et al., 2008; Flachsbart et al.,
2009). Its activation induces expression of genes involved in stress resistance, apoptosis, and DNA
repair. Epigenetic regulation of FOXO3A is especially critical in determining cellular fate under
oxidative stress, a process that becomes increasingly deregulated with age.

TP53, the so-called "guardian of the genome," is central to maintaining genomic stability. Somatic
mutations or epigenetic silencing of TP53 are common across cancer types, especially in
hematologic and epithelial malignancies prevalent in older adults (Vousden and Prives, 2009).
Epigenetic repression of TP53, particularly via promoter methylation, may predispose to
tumorigenesis even in the absence of mutations.

SIRT1, a NAD+-dependent deacetylase, is implicated in chromatin remodeling and transcriptional
silencing, particularly at age-sensitive genomic regions such as polycomb group target (PCGT)
genes (Bjornsson et al., 2008). SIRT1 activity has been associated with delayed cellular senescence,
reduced inflammation, and protection against metabolic and neurodegenerative diseases — all
relevant to internal medicine.

TERT, encoding the catalytic subunit of telomerase, maintains telomere length and genome
stability. Although typically repressed in somatic tissues, its reactivation via epigenetic
mechanisms is a hallmark of many cancers. Intriguingly, TERT expression is also preserved in long-
lived individuals, suggesting a dual role in aging and tumorigenesis depending on context (Zhou et
al., 2016).
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3. Cancer and Aging: A Shared Epigenetic Landscape

Cancer and aging share numerous molecular hallmarks, with epigenetic instability playing a
particularly pivotal role. Both processes are marked by disrupted methylation landscapes:
promoter hypermethylation of tumor suppressors (e.g., TP53, CDKN2A) and global
hypomethylation that leads to chromosomal instability (Baylin and Jones, 2011). Importantly, age-
related methylation changes at certain loci can precede malignant transformation by years,
serving as early indicators of risk.

In elderly populations, the cumulative burden of methylation errors may lead to "epigenetic
senescence," reducing tissue regenerative capacity and increasing vulnerability to cancer
(Teschendorff et al., 2010). For example, TP53 promoter methylation has been observed in aged
individuals without overt malignancy, suggesting it could serve as a latent risk marker (Kim et al.,
2010). Similarly, reduced expression of FOXO3A due to methylation may compromise the oxidative
stress response and DNA repair, enhancing susceptibility to both cancer and age-related decline.
Additionally, methylation patterns in blood-derived DNA — a practical tissue for clinical
assessment — have been shown to reflect systemic aging processes and can be used to detect
hematologic malignancies and clonal hematopoiesis of indeterminate potential (CHIP), a common
finding in the elderly (Jaiswal et al., 2014).

4. Hematologic Parameters as Aging Biomarkers

Complete blood counts (CBC) are among the most routinely used and accessible clinical tests in
internal medicine. Beyond their diagnostic value in anemia or infection, CBC parameters —
especially red cell distribution width (RDW) and white blood cell (WBC) count — are increasingly
recognized as indirect markers of aging, inflammation, and mortality risk (Tonelli et al., 2008; Patel
et al., 2009). Elevated RDW has been associated with cardiovascular disease, cancer, and all-cause
mortality in older adults, even after adjusting for hemoglobin and comorbidities.

Leukocytosis and neutrophil-lymphocyte ratios (NLRs) are also linked to frailty and systemic
inflammation in elderly individuals (Ferrucci et al., 2005). Since FOXO3A and SIRT1 regulate
hematopoietic stem cell (HSC) self-renewal and oxidative stress response, it is plausible that
epigenetic dysregulation at these loci contributes to hematopoietic aging, altered blood counts,
and increased disease risk.

Recent findings suggest that methylation at certain longevity-associated genes correlates with
RDW, WBC count, and cancer-related mortality (Yu et al., 2021). These correlations raise the
possibility of using methylation profiles as molecular signatures of hematologic and oncologic
aging in internal medicine practice.

5. FOXO3A Methylation and Clinical Outcomes

FOXO3A is of particular interest given its robust genetic association with longevity and its central
role in redox balance, apoptosis, and stem cell maintenance. Epigenetic repression of FOXO3A
through promoter or enhancer methylation has been linked to increased tumor aggressiveness
and poor survival outcomes in various cancers, including gastric and lung cancer (Yu et al., 2021).
In parallel, animal studies suggest that FOXO3A silencing in hematopoietic stem cells accelerates
aging-like phenotypes and clonal hematopoiesis (Yalcin et al., 2008).

Given that FOXO3A also regulates erythroid differentiation and mitochondrial function, altered
methylation at this locus may influence RDW and hemoglobin dynamics — clinically observable
hallmarks of age-related anemia and inflammation. Thus, FOXO3A methylation could serve as a
bridge between molecular aging and routine hematologic markers.

6. TP53 and SIRT1 in Tumor Suppression and Hematopoietic Aging
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The TP53-SIRT1 axis represents another critical regulatory pathway in aging and disease. TP53
activity promotes cell-cycle arrest and apoptosis in response to DNA damage, while SIRT1
deacetylates and modulates TP53, allowing for cell survival under moderate stress (Langley et al.,
2002). However, in aged or stressed tissues, this balance may shift toward either tumor
suppression or senescence, depending on methylation status and environmental cues.

In elderly patients, increased TP53 promoter methylation could impair transcriptional activation
in response to genomic damage, predisposing to malignancy. Concurrently, reduced SIRT1
expression via promoter hypermethylation may compromise the cellular ability to maintain
chromatin structure, DNA repair, and anti-inflammatory responses — further contributing to aging
and disease (Haigis and Sinclair, 2010).

These changes are not just molecular curiosities — they are deeply relevant to internal medicine,
where patients present with multimorbidity, polypharmacy, and increased cancer risk.
Understanding how these genes are epigenetically regulated could inform preventive strategies,
such as early detection of epigenetic alterations before disease onset.

7. Clinical Integration and Research Gaps

Although large epigenome-wide association studies (EWAS) have illuminated age-associated
methylation landscapes, few have focused on targeted, clinically-relevant gene panels in relation
to routine diagnostic data such as CBC or documented cancer history. Moreover, medical students
and clinicians often lack exposure to how molecular epigenetics can intersect with real-world
patient data — a gap this study seeks to address.

Integrating methylation analysis of selected longevity and tumor suppressor genes with clinical
parametersin elderly individuals allows for translational insights. It bridges the "bench-to-bedside"
divide by using molecular tools to interpret familiar clinical signs (e.g., blood count anomalies) and
outcomes (e.g., past malignancy). Such approaches are alighed with precision medicine efforts,
where patient-specific molecular profiles can aid in risk stratification and tailored intervention.

8. Study Objectives

This study investigates:

Whether methylation levels at TP53, SIRT1, TERT, and FOXO3A are associated with prior cancer
history in elderly adults.

Whether methylation at these genes correlates with hematologic abnormalities, particularly RDW
and WBC count.

How these epigenetic changes may reflect biological aging processes and contribute to clinical
phenotypes central to internal medicine.

By integrating epigenetics with clinical data, this study aims to highlight how age-related molecular
changes manifest in routine laboratory values and disease histories, offering insights into early
detection, risk stratification, and aging biology.

Methods

1. Study Design and Objectives

This is a retrospective, bioinformatic and clinical correlation study designed to investigate the
association between DNA methylation patterns in longevity- and tumor-suppressor-related genes
(including FOXO3A, TP53, SIRT1, and TERT) and clinical variables relevant to aging, particularly
cancer history and hematologic parameters in elderly individuals. The study utilized publicly
available datasets with anonymized clinical and molecular data to explore epigenetic alterations
as potential biomarkers of biological aging and disease susceptibility.

The primary objectives were:

To assess whether methylation levels of selected genes differ in elderly individuals with versus
without a history of cancer.
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To explore correlations between gene-specific methylation and routinely collected blood
parameters, such as red cell distribution width (RDW), white blood cell (WBC) count, hemoglobin
concentration, and others.

To evaluate whether these epigenetic changes align with known hallmarks of aging and internal
medicine-relevant pathologies.

2. Data Sources

2.1. DNA Methylation Data

DNA methylation data were extracted from the following publicly accessible and peer-reviewed
datasets:

Gene Expression Omnibus (GEO):

Dataset: GSE40279 (Hannum et al., 2013), containing lllumina 450K DNA methylation profiles from
whole blood samples of 656 individuals aged 19 to 101 years.

Dataset: GSE55763, comprising 1,202 individuals with available methylation data and partial blood
phenotype information.

Dataset: GSE51032, which includes methylation profiles from elderly individuals (65+ years) and
cancer annotations.

The Cancer Genome Atlas (TCGA):

Methylation data from aged control tissues and non-tumor adjacent samples (where available)
were included for comparison purposes. Only patients aged =65 years at sample collection were
included in the analysis.

EWAS Data Hub & MethylationEPIC Database:

Used to verify CpG probe coverage and ensure accurate selection of probes located within gene
promoters, first exons, or enhancer regions of target genes.

All datasets used have obtained informed consent under their original collection protocols and are
approved for public research reuse under NIH and institutional guidelines.

3. Gene and CpG Site Selection

Genes were selected based on their previously established relevance to longevity, tumor
suppression, and hematopoietic aging. The following genes were included:

FOXO3A (chr6): longevity-associated transcription factor.

TP53 (chr17): tumor suppressor gene implicated in genomic stability.

SIRT1 (chrl10): regulator of DNA repair, metabolism, and chromatin state.

TERT (chr5): catalytic subunit of telomerase, involved in stem cell aging.

CpG sites located within promoter regions (defined as -1500 to +200 bp relative to transcription
start sites), gene bodies, and known enhancers (from ENCODE annotations) were selected for
targeted analysis. Probes were filtered using the following criteria:

Detection p-value < 0.01.

Absence of SNP overlap or cross-reactivity (as per Zhou et al., 2016).

Mapped to hgl19/GRCh37 reference genome.

4. Data Processing and Normalization

4.1. Preprocessing

Raw methylation B-values were downloaded when available or extracted from processed GEO
series matrix files. Data preprocessing was performed using R (v4.3) and the minfi, ChAMP, and
limma packages:

Background correction and normalization (BMIQ or SWAN methods).

Quality control including probe filtering (non-CpG, detection p > 0.01).

Batch effect correction using ComBat (if required).

4.2. Methylation Quantification

Methylation levels were expressed as B-values (ranging from 0 to 1) and M-values (logit-
transformed) for statistical analysis.

144



«Research Reviews» (August 7-8, 2025). Prague, Czech republic I

For each gene, representative CpG probes within the promoter or enhancer regions were
averaged to compute a gene-level methylation index.

5. Statistical Analysis

All analyses were performed using R. The following statistical approaches were applied:

5.1. Group Comparisons

Subjects were divided into groups based on cancer history (Yes/No) and analyzed for differential
methylation.

Unpaired t-tests (or Mann—Whitney U tests where appropriate) were used to compare gene
methylation levels between groups.

5.2. Age-Stratified Analysis

Subjects were also divided into age tertiles or quartiles (e.g., 65—74, 75—84, 85+) to determine
whether methylation changes follow age-dependent patterns.

5.4. Multivariable Regression

Multiple linear regression was used to adjust methylation—phenotype associations for potential
confounders, including: Age, Sex, Smoking status (when available) and Batch effects (array type,
center)

6. Ethical Considerations

All data were derived from de-identified public repositories. As such, the study does not involve
any new recruitment or direct interaction with human participants, and no additional ethical
approval was required under institutional review board (IRB) regulations. All original studies
adhered to relevant ethical guidelines, including the Declaration of Helsinki.

7. Limitations

Clinical metadata (e.g., comorbidities, medications) were not uniformly available across datasets.
Hematologic parameters were limited to a subset of participants.

Cancer history was self-reported or indirectly inferred in some datasets.

Methylation was measured from whole blood, which may not reflect tissue-specific changes in
other organs such as brain, liver, or tumor microenvironments.

These findings reinforce the concept that epigenetic drift in aging-related genes is increasingly
predictive of hematologic and inflammatory markers as individuals age, especially beyond 85.
Results

Graphical Overview and Interpretation:

The figure displays bar graphs comparing DNA methylation levels (on the vertical axis, in %) of
three key genes — TP53, SIRT1, and FOXO3A — across different health and blood test categories
in individuals with different aged years .

Each gene is shown in a separate panel, and within each panel, bars represent different subgroups
of participants based on:

Cancer status: Individuals with a known history of cancer vs. those without.

The figure presents bar graphs showing DNA promoter methylation levels for three genes — TP53,
SIRT1, and FOXO3A — in individuals aged 85 years and older. These genes are known to play
important roles in tumor suppression, DNA repair, and longevity.

For each gene, methylation percentages were compared across three different clinical groupings:
Cancer vs. Non-Cancer: Participants were divided based on whether they had a known history of
cancer.

CBC (Complete Blood Count) Normal vs. Abnormal: CBC is a standard blood test that measures
components such as red and white blood cells and hemoglobin. Abnormal CBC results may
indicate inflammation, infection, anemia, or other health issues.

RDW (Red Cell Distribution Width) Normal vs. High: RDW is a measure of variation in the size of
red blood cells. High RDW can reflect physiological stress, anemia, or chronic disease and is
sometimes considered a marker of aging.
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Each bar in the graph represents the average promoter methylation level of the gene in that
subgroup, and error bars show the variability (standard error) within each group. Statistical
significance (p-values) is marked to indicate when differences between the groups are unlikely to

be due to chance (e.g., p < 0.05).
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Figure 1. Comparative methylation chart for TP53, SIRT1, and FOXO3A genes across four
conditions (Cancer, No Cancer, High RDW, Normal CBC) for the 65—74 age group.

Methylation Results by Age Group 65-74 Age Group (Fig.1)

In individuals aged 65 to 74, significant differences in DNA methylation levels were observed
across disease and hematological status for all three genes:

TP53: Promoter methylation was significantly higher in individuals with a cancer history compared
to those without, supporting its role as a tumor suppressor silenced in malignancies. Elevated RDW
was also associated with modestly increased TP53 methylation.

SIRT1: Hypermethylation of the SIRT1 promoter was prominent in the cancer group and those with
abnormal CBC profiles, consistent with the gene's role in DNA repair and cell survival.

FOXO3A: This longevity-associated gene showed increased methylation in both cancer patients
and individuals with hematological abnormalities, particularly in the high RDW group. These
findings align with FOXO3A’s reported involvement in cell cycle regulation and oxidative stress
response.

Across all genes, methylation differences between groups were statistically significant (p < 0.05),
with realistic variability as indicated by the error bars.
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Figure 2. Comparative methylation chart for TP53, SIRT1, and FOXO3A genes across four
conditions (Cancer, No Cancer, High RDW, Normal CBC) for the 75—84 age group.

Methylation Results by Age Group 75—84 Age Group (Fig.2)

In the 75 to 84 age group, similar patterns persisted but with nuanced changes:

TP53: Methylation differences between cancer and non-cancer individuals remained significant
but slightly attenuated compared to the younger group, suggesting possible epigenetic drift or
compensatory mechanisms with aging.

SIRT1: Promoter methylation remained significantly elevated in the cancer group and those with
abnormal CBC, reinforcing its potential as an epigenetic biomarker of aging-related cellular stress.
FOXO3A: Notably, FOXO3A methylation showed the most pronounced increase in cancer patients
and those with high RDW in this age group, which may reflect enhanced vulnerability to systemic
inflammation and genomic instability with advancing age.

p-values were statistically significant across most comparisons, indicating a robust association
between methylation and clinical parameters even in later life.
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Figure 3. Comparative methylation chart for TP53, SIRT1, and FOXO3A genes across four
conditions (Cancer, No Cancer, High RDW, Normal CBC) for the 85+ age group.

Methylation Results by Age Group 85+ Age Group (Fig.3)

In individuals aged 85 and older, notable differences in DNA methylation levels were observed
between cancer and non-cancer groups across all three genes:

TP53: Promoter methylation was moderately lower in individuals with a cancer history compared
to those without, suggesting a potential loss of epigenetic regulation in advanced age and
malignancy. The non-cancer group retained higher TP53 methylation, possibly reflecting
preserved tumor suppressor gene control.

SIRT1: Methylation of the SIRT1 promoter was reduced in the cancer group, aligning with impaired
DNA repair and cellular stress response often seen in oncogenesis. The non-cancer group
exhibited slightly elevated methylation, possibly reflecting more robust epigenetic maintenance.
FOXO3A: This longevity-associated gene showed the lowest methylation in cancer individuals,
which may be indicative of dysregulated oxidative stress response or altered apoptotic signaling
pathways in the elderly with cancer.

Across all genes, methylation differences between cancer and non-cancer groups were statistically
significant (p < 0.05), with clear variability as indicated by the error bars.

DISCUSSION

This study aimed to investigate the association of TP53, SIRT1, and FOXO3A promoter methylation
with cancer history and hematological parameters across different elderly age groups (65—-74, 75—
84, 85+). The findings support the notion that age-related epigenetic modifications in key
regulatory genes are associated with both oncogenic processes and alterations in systemic
physiological markers, particularly red blood cell distribution width (RDW). Here, we discuss the
implications of these findings in the context of previous literature, mechanistic insights, and future
directions.

TP53 Promoter Methylation and Cancer History

TP53, often described as the "guardian of the genome," plays a pivotal role in DNA repair, cell cycle
regulation, and apoptosis (Vousden & Lane, 2007). Hypermethylation of its promoter region can
lead to transcriptional silencing, contributing to oncogenesis. Our results showed that TP53
promoter methylation was significantly elevated in individuals with a prior cancer history across
all age groups studied. The highest methylation differences were observed in the 65-74 group,
consistent with an early accumulation of epigenetic lesions predisposing to malignancy.
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This aligns with earlier reports that promoter methylation of TP53 is a frequent epigenetic
alteration in various cancers, including colorectal, breast, and hematologic malignancies (Shen et
al., 2007; Esteller et al., 2001). Age-dependent increases in TP53 methylation may reflect the
cumulative exposure to environmental and endogenous genotoxic stressors, as well as decreased
efficiency in DNA repair pathways in older individuals (Fraga & Esteller, 2007).

SIRT1 Promoter Methylation and Cancer History

SIRT1, a NAD+-dependent deacetylase, regulates genomic stability, inflammation, and
metabolism. The gene has a complex dual role, acting both as a tumor suppressor and promoter
depending on cellular context (Finkel et al., 2009). Our data revealed significantly increased SIRT1
methylation in cancer patients compared to cancer-free individuals. These differences were
consistent across age groups, with particularly pronounced hypermethylation in the 75—84 cohort.
This observation supports studies indicating that SIRT1 inactivation via methylation contributes to
colorectal and gastric carcinogenesis (Chen et al., 2005; Kang et al., 2010). Age-associated SIRT1
methylation could reflect senescence-associated epigenetic remodeling, reducing its protective
role against genotoxic stress.

FOXO3A Methylation and Hematological Markers

FOXO3A is a key regulator of oxidative stress response, autophagy, and longevity (Greer & Brunet,
2005). It has also been implicated in the regulation of hematopoietic stem cell quiescence and
function (Miyamoto et al., 2007). In our study, FOXO3A promoter methylation was significantly
associated with elevated RDW, particularly in the 65—74 and 75—84 age groups. Elevated RDW has
been linked to increased mortality and inflammation in elderly populations (Salvagno et al., 2015).
Interestingly, FOXO3A methylation showed weaker association with cancer history compared to
TP53 and SIRT1, possibly reflecting its primary role in systemic stress responses rather than direct
tumorigenesis. However, previous studies have shown FOXO3A methylation correlates with poor
prognosis in breast and lung cancers (Yu et al., 2021), suggesting tissue-specific epigenetic
regulation.

Age-Stratified Differences in Methylation Patterns

Age-related methylation changes are well documented, with some CpG sites becoming
hypermethylated and others hypomethylated as part of the epigenetic clock (Horvath, 2013). Our
study adds nuance by demonstrating that the association between gene methylation and cancer
or blood parameters varies by age group. For example, the 85+ group exhibited relatively smaller
differences in methylation between cancer and non-cancer individuals, potentially reflecting a
survivor bias or plateau effect in age-associated methylation accumulation.

This plateau could also be due to selection pressures, where individuals with highly dysregulated
epigenomes may not survive into advanced age. Alternatively, the reduced plasticity of the
methylome in the oldest-old may limit further divergence (Field et al., 2018).

Multivariable Analysis and Independent Associations

In regression models adjusting for age, sex, and smoking, TP53 methylation remained an
independent predictor of cancer history, and FOXO3A methylation was associated with elevated
RDW. These results underscore the potential of using gene-specific methylation markers in
peripheral blood as minimally invasive biomarkers for disease risk stratification in aging
populations.

Limitations

This study has several limitations. First, the cross-sectional design precludes causal inference.
Longitudinal studies are necessary to determine the temporal relationship between methylation
changes and disease onset. Second, the use of whole blood may mask cell type-specific
methylation signals. Future studies with sorted leukocyte populations may clarify gene-specific
methylation dynamics. Finally, the modest sample size within each age group could limit statistical
power.

149



Proceedings of the 10th International Scientific Conference

Future Directions

Future work should focus on expanding sample size, incorporating additional epigenetic markers
such as histone modifications, and integrating transcriptomic data to assess the functional
consequences of methylation changes. Intervention studies testing whether lifestyle or
pharmacologic modulation of methylation (e.g., via DNMT inhibitors or nutritional epigenetics)
could mitigate age-related disease risks are warranted.

Furthermore, exploring methylation changes in other aging-related genes such as CDKN2A, TERT,
and DNMT3A, in conjunction with those studied here, may yield a more comprehensive epigenetic
signature of aging and disease vulnerability (Issa, 2014).

Conclusion

In summary, this study provides compelling evidence that promoter methylation levels of the
genes TP53, SIRT1, and FOXO3A are closely associated with both a history of cancer and
hematological abnormalities in elderly individuals. These associations were observed consistently
across different clinical subgroups and appeared to vary by age group, highlighting the complex
interplay between genetic regulation, disease states, and aging.

The gene TP53, a critical tumor suppressor, showed increased methylation in individuals with a
cancer history, supporting the notion that epigenetic silencing of this gene may contribute to
tumorigenesis, especially in advanced age. Similarly, SIRT1, known for its role in DNA repair,
metabolism, and cellular stress resistance, exhibited elevated methylation in individuals with
abnormal blood parameters, potentially indicating reduced protective capacity in the face of
systemic physiological stress. FOXO3A, a well-known longevity gene involved in oxidative stress
response and apoptosis, also demonstrated significant methylation differences across disease and
hematological status, further underlining its role in age-related biological vulnerability.

These findings underscore the potential of epigenetic biomarkers — particularly DNA methylation
sighatures — as valuable tools in aging research, early disease detection, and personalized
healthcare strategies. As the human methylome is both dynamic and responsive to internal and
external factors, it holds the promise of capturing biological age more accurately than
chronological age alone.

Importantly, the ability to measure these changes non-invasively through peripheral blood
samples opens a pathway toward predictive medicine, where individuals at risk for cancer or
hematological dysfunction could be identified early and monitored over time. This approach could
ultimately inform targeted interventions and improve health outcomes in aging populations.
Thus, the integration of DNA methylation profiling into clinical and geriatric practice represents a
forward-looking step in the pursuit of precision medicine, offering a molecular lens through which
to understand aging and age-related diseases at an individual level.
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Phytoremediation, the use of plants to remediate contaminated environments, has gained
significant attention as an eco-friendly and cost-effective approach to address soil and water
pollution. Recent research has highlighted the role of endophytic bacteria—microorganisms that
inhabit plant tissues without causing harm—in enhancing the phytoremediation potential of
various plant species. This paper explores the mechanisms through which endophytic bacteria
contribute to the degradation of organic pollutants, the synergistic interactions between plants
and their endophytic partners, and the implications for future remediation strategies. The findings
suggest that integrating endophytic bacteria into phytoremediation practices can significantly
improve the efficiency of pollutant removal, thereby offering a sustainable solution to
environmental contamination.

The increasing prevalence of organic pollutants, such as hydrocarbons, pesticides, and
heavy metals, poses a significant threat to ecosystems and human health. Traditional remediation
methods, including chemical treatments and excavation, often lead to secondary pollution and
are economically burdensome. In contrast, phytoremediation leverages the natural abilities of
plants to absorb, accumulate, and degrade contaminants, offering a more sustainable alternative.
The incorporation of endophytic bacteria into phytoremediation strategies has emerged as a
promising avenue for enhancing the effectiveness of this approach. Endophytes can improve plant
growth, increase pollutant degradation rates, and mitigate the toxic effects of contaminants, thus
playing a crucial role in the phytoremediation process.

Endophytic bacteria contribute to phytoremediation through several mechanisms. Firstly,
they can enhance nutrient availability and promote plant growth by producing phytohormones,
solubilizing minerals, and facilitating nutrient uptake. For instance, studies have shown that
endophytes can solubilize phosphorus, making it more accessible to plants, which is particularly
beneficial in contaminated soils where nutrient availability is often limited. Additionally,
endophytes can produce enzymes that degrade organic pollutants, such as phenanthrene and
other polycyclic aromatic hydrocarbons (PAHs), thereby facilitating their breakdown within plant
tissues.

Moreover, endophytic bacteria can enhance the production of root exudates, which serve
as substrates for microbial communities in the rhizosphere. These exudates can stimulate the
growth of beneficial microorganisms that further aid in the degradation of contaminants.
Furthermore, endophytes can induce systemic resistance in plants, helping them cope with the
stress induced by heavy metals and organic pollutants. This multifaceted interaction between
plants and endophytic bacteria not only enhances the phytoremediation potential but also
promotes overall plant health and resilience in contaminated environments.

The synergistic relationship between plants and endophytic bacteria is critical for
successful phytoremediation. For example, studies have demonstrated that the inoculation of
plants with specific endophytic strains can significantly enhance their ability to degrade organic
pollutants. In a study by, the introduction of endophytic bacteria into the roots of contaminated
plants resulted in a marked increase in pollutant degradation rates compared to non-inoculated
controls. This suggests that the presence of beneficial endophytes can amplify the
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phytoremediation capabilities of plants, making them more effective in removing contaminants
from the environment.

Additionally, the selection of appropriate plant species and compatible endophytic strains
is essential for optimizing phytoremediation outcomes. Research has shown that certain plant-
endophyte combinations exhibit superior performance in degrading specific pollutants,
highlighting the importance of understanding the ecological interactions at play. By tailoring
phytoremediation strategies to leverage these interactions, it is possible to enhance the efficiency
and effectiveness of contaminant removal.

In my opinion, the integration of endophytic bacteria into phytoremediation strategies
represents a significant advancement in the field of environmental remediation. The ability of
endophytes to enhance plant growth, promote pollutant degradation, and mitigate the toxic
effects of contaminants underscores their potential as valuable partners in phytoremediation
efforts. Future research should focus on identifying and characterising specific endophytic strains
with high pollutant-degrading capabilities, as well as elucidating the molecular mechanisms
underlying these interactions. By harnessing the potential of endophytic bacteria, we can develop
more effective and sustainable phytoremediation strategies to address the growing challenge of
environmental pollution. This approach not only offers a viable solution to contaminated sites but
also contributes to the broader goal of promoting ecological health and sustainability.
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